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PREFACE. 

.. 
T \ . 

HE pres8nt work is an attempt to collect and 

existing inform ation on the Distribu tion of Land Anima:ls::/. 
and to explain the more remarkable and int eresting 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 Jou1'nal oj P1'oceedings oj 

the L innean Society for 1860; and again , in a paper read before 

the Royal Geographical Society in 186 3, 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,-th e amount of difference that exists be­
tween the animals of adj:'l.cent distri cts being closely relat ed 

t9 preceding geological cha llges. By the collection of such 
minute facts, alone, can 'we hope to fill up a great gap in th e 
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past history of th e earth as revealed by geology, and obtain 

some indic ations of th e existence of those ancient lands which 

now lie buried bene,ath the ocean, and have left us nothing but 

these living reGords of their former exiBtence." 

The detailed study of several group s of the birds and insects 

collected by myself in th e East, brought prominently before me 

some of the curious problems of Geographical Distribution; 

but I should hardly have ventured to tre at the whole subject, 

had -it not been for the kind encouragement of lVh-. D arwin and 
Profes sor Newton, who, about six years ago, both suggested that 
I should und ertake the task I according ly set to work; but 

soon became discouraged by the great dearth of materials in 

many groups, the absence of gener al system at ic works, and th e 

excessi ve confusion that pervad ed the classification. Neither 

was it easy to decide on any sat isfacto ry method of treating 

the subj ect. During th e next two years, however, severa l im­

portant catalogues and syste matic treat ises appear ed, which 
inuu ced me to resume my work; and durin g th e last three years 
it has occupi ed a large portion of my t ime. 

After much considerat ion, and some abort ive trial s, an ontline 
'plan of the book was matured; and as this is, so far as I am 
awa.re, (tuit e llo vel , it will be well to give a. few of the reasons 

for adopting it. 
Most of the previous writings 011 Geographical Distribution 

app eared to me to be unsatisfactory, because th ey drew th.eir 

conclu sions from a more or less extensive selection of facts ; anJ 

<.lid uot clearly sepfl rate groups of facts of unequal value, or 

those r J:tt ing to groups of anim als of un equai rank. As an 

e ·a '!llll. e of w h n b i s ll HJU ll t, I llHly refer to J\[l" . nd r w 1urr ny's 

lt l1'gc and 'Valuab le -work o lit l w Oeog rujJhieal Di l::lLl-i"LuLiOl1 of 

Mt\ L1l1n:.t1.ia, in ",hi d, a u illlll1 Cl IlSC 11111111 cr of col ol.ll'ud lllap l::! nre 
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used to illustr ate 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 singl e species of a genus-as the lion, the 

tiger, the puma, and a species of fox; other s are devoted to 
sections of geuera,- as the true wolves ; otbers to genera,-as the 

hy renas, and the bears; oth ers to portions of families,-as the 

flying squirr els, and the oxen with the bisons; others to families, 

- as th e nIu stelid re, and the Hystricid re ; and others to groups 

of families or to ord ers,-a s the Insectivora, and the 'opossums 

with the kangaroos. But in no one grade are all the groups 

tr eated alike. Many genera are wbolly unnotic ed, while severRl 

are only treated in v,ith others, or are 

repr esented by some of th e more import ant genera. 

In making these observations I by no means intend to 
critici se 1VIr. Murr ay' s book, but merely to illu strate by all 

example, th e method which has been hi therto employed, and 

which seems to me not ,vell adapted to enable us to establish 

the fOllndations of the science of c1istrilmtion on a secure basi s. 

To do this, unif ormity of treatment appe ared to me· essential, 

both as a matter of prin cipl e, and to avoid all imputati on of a 

partial selection of facts, whi ch may be made to prove anythin g. 

I determined, thel'efore, to tak e in sllccassion every well-estab­

lished family of terrestri al vertebra tes , and to give an account of 

th e distribution of all its component genera, as far as materials 

were available. Species, as such , aTe systematically disregarded, 

-fir stly, because they are so num erous as to be unmanageable ; 
and , secondly, because they represent the most recent modifica­
tion s of form, due to a variety of oft en unkn own causes, and 
are therefore not so clearly connected with geographical changes 

as are the n·ttural groups of spe ie termed O'enera; which may 

be us l1 l' d t ' Pl" nL th (lV l' g and ill 1 P 
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distribution of an org:tnic type, and to be more clearly influenced 

by the various known or inferred changes in organic and 

physical environment. 

This systematic review of the distribution of families and 
genei'a, 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

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 distI'ibu­

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 acquaintan ce with 

Paireontology; but having carefully exam ined and combined 
the works of the best authors, I have given what I believe is 
the first connected sketch of the relation of extinct 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 

the series of the animal kingdom as here given, and some ex­

planation · of tLis .omission may perhaps be required. If the 

aenus Homo had been here treated like aU other genera, nothing 

:nor e than the bar e universally distribut'ed"_ 

could have been given ;-and this would inevitably have pro­

voked the criticism that it conveyed no information. If, on the 

oth er hanel, I had given an outline of the distribution of the 

'va1.ietics or 1'aces of man, I shou1d have departed from the plan 
of my work for DO sufficient reason. Anthropology is a science 
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by itself; and it seems bett er to omit it altogether from a 

zoological work, than to treat it in a necessarily superficial 

manner . 
The best method of illustrating a work of this kind was a 

matter much consideration. To have had a separate 

coloured or shaded map for each family would have made 

the work too costly, . as the terrestrial vertebr ates alone 
would have required more than three hundred maps. I had 

also doubts about the valu e of this mode of illustr ation, 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 

hav e one general map, showing the regions and sub-r egiolls, 

which could be referred to by means of a series of number s. 
These referenc es I give in the form of diagrammatic headings 
to each family; and, when the map has become familiar, 
the se will, I believe , convey at a glance a body of important 
inform ation. 

Taking advantage of the recent extension of our knowledge 

of the depths of the great oceans, I determin ed t o give upon this 

map a summary of our knowl edge of the contours of the ocean 

bed, by means of tints of colour incr easing in int ensity with 

the depth. Such a map, when it can be made generally accum te, 

will be of the greatest service in forming an estimat e of the 

more prob able chan ges of sea and land during th e Terti ary 
period; and it is on the effects of such cbanges th at any satis­
factory explanation of th e facts of distributi on must to a great 
extent depend. 

Oth er imp ortant factor s in determining the actual distri bution 
of animals are, the zones of altitude above the sea level, and the 

strongly contr asted char acter of the surface as regards vege­

tation - a pri mary condition for the supp ort of anim al life. I 
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therefore designed 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, pastures, deserts, and peren­

nial snows, are exhibit.ed by means of appropriate tints of colour. 

These maps will, I trust, the study of geographical 

distribution as a science, by showing, in some cases, an adequate 

cause in ·the nature of the terre strial surface for the actual dis­

tributionof 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 departm ent, Mr. Bolton, have taken 
great care in workillg out the details from the latest observations; 
and this, combined with the clearness and the beauty of their 

execution, will I trust render them both interesting and in­

structive. 
In order t.o make the book more int elligible to those readers 

who have no special knowledge of systematic zoology, and to 

whom most of the names with which its pages are often crowded 

must necessarily be I give a series of twenty plates, 
each one illustrating at once the physic al aspect and special 
zooloo'ical characte r of some well-marked of a reo-ion 

0 0 ' 

Great care has been taken to associate in the pictures, such species 
ouly as do actually occur together in nature ; so that each plat e 

represents a scene which is, at all event s, not an impossible one. 

The species figured all belong to groups which are either pecu­

liar to, or very characteristic of, th e regioll w hose zoology they 

illustrate; and it is hoped th at these pictur es 'will of them selves 

serve to convey a notion of the varied typ es of th e higher 
animals in th eir tru e geographical relations. The arti st, Mr. J . 

B. Zwecker, to whose talent as a zoological draught sman 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 arti stic finish, which his other designs 

seldom 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 thi s object there are probably few al'Lists 

who would have succeeded bett er than :Mr. Zwecker has 
done. 

The general arrang emeut of the separat e parts of wlJich the 
work is composed, has been, to some extent; determin ed by 
the illu strations amI maps, whi ch all more imm ediately belong 

to Part III. It was at first int ended to place thi s part last, but 

as this arrangement would have brought all the illu strations 

into the second volum e, its place was changed,-p erhaps in 

other respect s for the better, as it natlUally fullows Part II. 
Yet for persons not well acqu ainted with zoology, it will per­

haps be advisable to read th e more import ant articles of Part 

IV. (and especially th e observation s at th e end of each order) 

after Part II. , thu s making Part III. the conclusion of the 
work 

P art IV. is, 'in fact, a book of referenc e, in whi ch the distri­
bution of' all the famili es and most of the genera of the higher 
anim als, is given in sys tematic order. Part III . is treated 

somewhat more popul arly ; and, althou gh it is necessarily 

crowded with . scientifi c r ames (without which the inferences 
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and conclusions would luive nothing solid to rest on), these may 

be omitted by the 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

ments and appreciating the chief conclusions arrived at in the 

present work. 

To those who are more inter ested. in facts than in theories, 
the book will serve as a kind of diction ary of the geography 
and affinities of anima ls. By means of the copious Inde x, the 
nati ve country, the systematic position, and the numerical 
extent of every importan t and well established genus of land­
animal may be at once discovered ;-information now scattered 

through of volumes. 

In 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, rather 
than follow the strict rule of priority in adopting some newly 
discovered appellation of early date. In orthography I have 
adopted all · such modern emendations as seem coming into 

general use, and which do not lead to inconvenience; but Where 

the alteration is such as to completely change the pronunciation 

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 Indi ces of' establiRhed works. As an example I may refer 

to Enimt1·ltS,-a name which has been in nse nearly half a 
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century, and which is to be found uuder the letter E, in J erdon's 

Birds of India, Blyth's Catalogue, Bonaparte's and 

the Proceedings of the Zoological Suciety of London down to 

1865. Classicists now write H enicurus 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 combining and arranging so much detail from such varied 

sources, many errors and omissions must doubtless have occurred. 

O'vving 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 lVIr. Sclater the Secretary, and to the Council. 

Should my book meet with the approval of working natu ­
ralists, I venture to appeal to . 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 of fact; as well as copies of any of their 

papers or essays, a.nd especially of any lists, catalogues, and 

monographs, containina information on the classification or 
'" distribution of living or extinct anim als. 

To the many friends 'who have given me information or 
assistance .r beg to tend er my sincere thanks . Especially am I 
indebted to Profe ssor Newton, who not only read throu gh much 
of my rough MSS., but wafl so good as to make numerous cor­
rections and critical note s. These were of great value to me, as 
they often contained or suggested important additional matter, 
or pointed out systematic and orthographical inaccuracies. 
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Professor Flower was so good as to read over my chapters on 

extinct animals, and to point out several errors into which I had 

fallen. 
Dr. Gunther gave me much 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 indehted to the following gentlemen for 

detailed information on special subjects :-

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

To -Mr. Dresser, for lists of the characteristic birds of Northern 
and Arctic Emope: 

To Dr. Hooker, for information on the col oms 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 ?n " Apes" in the Encyclopedia 
Britannica: 

Tu Mr. Salvin, for correcting my list of the birds of th e 
Galapagos, and for other assistance: 

. To Mr. Sharpe, for MS. lists of the birds of l\fac1aa ascar 
and the Cape Verd Islands: . . 0 

Canon Tristram, for a detailed arrangement of the c1iffieult 
family of the warblers,-Sylviid re : 

To Viscount Walden for note th . . ' s on e systematlc a,rrangement 
of the Pycnonotldre and Timaliic1re and f 1 f .f 

• '. ' < or an ear y proo 0 
h18 lIst of the blrds of the Philippine Islands. 

I also have to thank many naturalists, both in this .coun-
try and abroad, who have sent me ' . 

d . Coples of then papers; 
an I trust they WIll cont i nue to f . . 

avonr me 11l the sa,me manum', 

o 
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An author may easily be mistaken III estimating his own 

work. I am well aware that this first outline of a great 

subject is, in parts, 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 

Mr. 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. 

MAR Cil, 1876. 
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ERRATA IN VOL. I. 

I have detected several misprints and small errors in the final impr ession, and 
Dr. Meyer , who has translat ed the work into German, has kindly communi cated all 
that he has noticed, It is not thought necessary to give here all the smaller ortho­
graphical errors, most of which will be corrected in the Inde x. The following seem, 
however, to be of sufficient import ance to justify me in asking my read ers to 
cOITect them in their copies. 

Page 93, 12 lin es from foot, fm' Rocco read Roazin. 
97, lin e 2, fa" Rocco ,'cad Roazin. 

" 147, 13 lin es from foot, fm' thr ee-handed ,'ccul thr ee-banded , 
177, line 6, f07' Lycrenidre read Zygrenidro. 

183, lin e 20, for third ,'cad fourth, 

" 238, lin e 18, fa?' Spirigidea read, Sphingid ea. 

" 242, insc,'t I 92a I Tamias 1 1 I All Northern Asia I N. Amm'i a, 
, ; Jnst lin o1 t-nsort ill, 2 ,ul (O}r 

,; 300, lino 20, fin ' Motncillo. ,'cad Dllclytes. 

" 327, 12 lin ea [,'om foot, aft e,' Hiudostnn "tad nud, 
331, la.st lin e, for I cthyop sis rend I cthyo}Jhis. 
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" 348, line 17, fo,' Flores "Cetel New Guinea, 

" 
371, 

" 
391, 

" 
391 , 

" 
414, 

" 
415, 

11 lin es from foot, fo,' and Bomeo ,'cad Borneo and PhiliPI)incs, 

10 lines fTom foot, aft er Celebes adel and the Papuan Islands, 
9 lin es from foot, omit New Guinea or. 

6 lin es from foot, for read Scleucides. 

lin e 10 f a" ditto ,'cad ditto. 

lin e 20, aftC1' Celebes add and on some of the Philippine Islands. 

" 427, 5 lin es from foot, f01' tusks ?'Cad jaw. " 
427, 

" 462, 15 lin es from foot, fo ?' p. 156 read p, 1G6. 

" 474, 9 lin es from foot, afte?' Celehes aeld Papua, 
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CHAPTER 1. 

IN T R 0 lJ U C TOR Y. 

IT is a fact within the experience of most persons, that the 
various species of animals are not uniformly dispersed over the 
surface 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 tight place. If we 
travel beyond oul: district in various directions we shall almost 
certainly meet with something new to us; some species which 
we were accustomed to see almost daily will dis·appear, others 
which we have never seen before will make their appearance. 
If we go very far, so as to be able to measure our joumey by 
c1ea rees of latitude and longitude and to perceive important 

c • 
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 familial' 
creatures of 'Our own disLrict being replaced by others more or 
less differiug 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 distinct kinds. In our own and immediately smround­
ing districts, particular species appeared and disappeared because 

B 2 
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the soil, the aspect, or the vegetation, was adapted to them or 
the reyerse. The marshes, the heaths, the woods and forests, 
the chalky downs, the rocky mountains, had each their peculi ar 
inhabitants, which reappeared again and again 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 ,ve had 
left behind were inhabited by a sQmewhat different set of species; 
and this difference incl'€ased with distance , notwithstanding 
that almost identical external conditions might be often met 
with. The first class, of changes is that of stations ; the second 
t.hat 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 
more than one habitat. . Stations, . however, are often so extensive 
as to include the entire range of many species. Such are the 
great seas and oceans, the Siberian or the Amazonian forests, 
the North African deserts, . the Andean or the Himalayan 
highlands. 

There is yet another difference in the nature of the chano'e 
b 

we have been considering. The new animals which we meet 
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 typeil; while others 
are altogether unlike anything we have seen a.t home. vVhen 
we reach the Alps we find anoth er kind of squirrel, in South ­
ern Italy a distinct mole, in Southern Europe fresh warbl ers 
and buntings. vVe meet also with totally new 
forms; as the glutton and the snowy owl in Northern , the genet 
and the hoopoe in Southern , and the t!aiga antelope and 
collared pratincole in Eastern Europe. The first series arc 
examples of what are termed rep,1'esentative species, the secoml 
of distinct groups or typ es of al1lmals. The one represents a 
comparatively recent modification , an.d an origin in or near the 
locality where it occurs; oth.er IS a. result of very ancient 
chang es botb organic andlllol'g amc, and IS connected with some 
of the most curious and difficult of tbe problem s we shall have 
to discuss. 

.... 

I 
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CHAP.!.] INTHODUCTOIW. 

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

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 whoUy dae to di-versities of climate and 

. of vegetation. There is indeed much to favour this beli ef. The 
arctic regions are strongly characterised by thei ·r white bears 
and foxes, t.heir reindeer, ermine, and walruses, their w bite 
ptarmig an, owls, and falcons; the temperate zone has its foxes 
and wolves, its rabbits, sheep, beavers, and marmots, its sparrows 
and its song bird s; while tl'opicall'egions alone produce apes and 
elephants, parrots and peacocks, and a thou sand strange quadru­
l)eds and brilliant birds which are found nowhere in the .c00le.r 
regions. So the camel , gazelle and the ostrich live in the 
desert; the bison on the prairie ; the tapir, the deer, and the 
jaguar in forests. MOlintains and marshes, plains and rocky 
precipices, have each their animal inhabitants; and it might well 
be thought, in the absence of acourate inquiry , that these and 
other differences would sufficielltly explain why most of the 
regions and countri es into whi ch 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 Imowledge of the productions of 
different portions of the earth soon showed that this explanation 
was quite in sufficient.; f{)r it "v.as found that countries 
ingly similar in clim ate and all physica l feat ures may yet have 
very distinct anima l populations. The equator ial parts of Africa 
and South Americot, for exampl e, are very similm: in clim ate 
and are both covered with luxuri ant forests, yet theiT animal life 
is widely different; elephants, apes, 
and touracos in the one, are replaced by tapn's, prehen sJle" 
tailed monkeys, jaguars , cura ssows and t0tlCans in Dhe other . 

. Again, parts of Sout h Africa and Austra lia 8:1'e wonderfully 
similar in their soil and climate; yet ORe has lion s, antelopes, 
ze\)l'(1S and giraffes; th e other only kangaroos, wombats, pbalan-

l 
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gel'S and mice. In like manner parts of North America and 
Europe are very similar in aU 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 Australia. Antelopes are found only 
in Africa and Asia; the sloths only in South America; 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 
species, are often found on the opposite sides of any considerable 
barrier to their migration. Thus, on the two sides of the Andes 
and Rocky Mountains in America, almost all the mammalia, birds, 
and insects are of distinct species. To a Jess 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 distinct groups of animals. Arms of the ' sea are still 
more effective, if they are permanent; a circumstance in some 
measure indicated by their depth. Thus ' islands far away from 
land almost always have very peculiar animals found nowhere 
else; as is strikingly the case in Madagascar and New Zealand, 
and to a less degree in the vVest India islands. But shallow 
straits, like the English Channel or the Straits of Malacca, 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 
miaration. Many tropical and polar animals are pretty accu­

limited by certain isothermal lines ; and the limits of the 
great forests in most parts of the world strictly determine the 
ranges of many species. . 

Naturalists have now arrived at the conclusion, that by some 

o 

o 



o 

e 

CHAP. 1.J INTRODUCTORY. 7 

slow process of developm ent or t.i'ansDlutation, 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 fact.s, and unsupported by any 
evidence . This modification of anim al forms took place very 
slowly, so th at the histori cal period of three or four thousand 
years has hardly produc ed any perc eptible change in a single 
species. Even 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 sped es. The . changes of the fOTIDs of 
app ear to hav e accompanied, and perhaps to have depended 
on, chan ges of physic al geography, of climate, or of vegetation; 
since it is evident that an anim al which is well adapt ed to OBe 
condition of thin gs will l'equi!e to be slightly ch§tnged in con­
stitution or habit s, and th erefore generally in form, structure, or 
colour, in order to be equ ally well adapted to a changed 
condition of surr ounding circum stances. Anim als multiply so 
rapidly, that we may con:::ider th em as continually trying to 
extend their . range ; and thu s any new land rai sed above the 
sea by geological causes becomes imm ediately peopled by a 
crowd of competin g inh abitant s, th e stron gest and best adapted 
of which alone succeed in maint aining their position. 

If we k eep in view th c:se facts-th at the minor featur es of th e 
ear th 's surface are everywh ere slowl y changing ; tllat th e forms, 
and stru ctur e, and habit s of all livin g thin gs are also slowly 
changing; wbil e tl1e great featur es of the eartb, th e continents, 
and oceans, and lofti est mount ain ranges, only change after very 
long in tervals and with extreme slown ess; we must see th at 
th e present distribution of anim als upon th e severa l parts of 
th e earth's surface is th e final product of all th ese wonderful 

in orcrani c and in oraanic nature. The greatest and 
to to 

most rad ical differences in the produ ction s of any part of the 
globe must be dependent on isolation by th e most effectu al 
and most perman ent barri ers. 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 
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 can, which are the oldest 
and permanent features of the earth's surface, and which 
the newes,t. It may indicate the existence of islands or conti­
nents now sunk beneath the ocean, and which have left no 
record of theiT . existence save the animal and vegetable pro­
ductions which have migrated to adjacent lands. It thus 
becomes an important adjunct to geology, which can rarely do 
more than detel'mine what lands have been raised above the 
waters, under what conditions and at what periou; but can 
seldom ascertain an,ything 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 11 :lS 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 detail ed examination of the zoological features of the 
different part s of the earth, and of th e distribution of the orders, 
fami,lies, and genera of animals-to examine certain preliminary 
facts and principles essential for our guid ance. 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 effect ually limit th eir range. 'We have then to 
consider the effects of changes in physical geography and in 
climate; to examine th e natnr e and. extent of such changes as 
have been known to occur; to determme what others are possi1le 
or probable; and to ascertain the various modes in which such 
changes affect the stru ctur e, th e distl'ibuti on, or th e very exist­
ence of animali'. 

-.. 
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Two subjects of a different nat ure must next engage our 
attention. ¥l e 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 
isl ands of th e globe, have to be compared as regards their vari­
ous anim al forms. To do this effectively we require a natul'l'Il 
division of the earth especially adapted to our purpose; and we 
shall hav e to discuss at some length the reasons for the particul ar 
system adoptecl,-a discussion which must to some extent 
anticipate and summ arize the conclu1lions of the whole work. 
,lYe have also to deal with many hundred s of families and man y 
thousands of genera of animals, and here too a true and natur al 
classification is of great im,port ance. "VIT e must therefore give a 
connected view of the classificatio n adopted in the variou s 
classes of an imals dealt with. 

And lastly, as the existing distribution of animal s is th e 
result and outcome of all preceding changes of th e earth and of 
its inhabitants, we require as much knowledg e as we can get of 
the animals of each cou.ntry dmin g past geological epochs, in 
order to int erpr et the facts we shall accumulate. ,lYe shall, 
therefore, enter upon a somewb at deta iled sketch of the variou s 
forms of ex tinct anim als that have lived upon the earth durin g 
the Terti ary period; cliscuss their migrations at vari ous epochs, 
the changes of physical geography tbat they imply, and the 
exten t to which th ey enable us t.o determine the birthpl ace 
of certa iu famili es and genera. 

The preliminary st udies above enume rated will, it is believed, 
enable us to see the bearing of many facts in th e distribution of 
anima ls that would otherwise be in solnble problem s; and, wha t 
is hardly less valu able, will teach us to est imate the compara ­
ti ve importance of the various group s of animals, and to avoid 
the commo n erro r of cuttinO" the aordian knot of each difficulty 

o 0 

by vast hy'pothetical cha nges in exist ing continents and oceans 
-probab ly the mos.t feat ures of our globe. 



CHAPTER II. 

THE MEANS OF DISPERSAL AND THE MIGRATIONS OF ANIMALS. 

ALL animals are capable of multiplying so rapidly, that if a 
single pair were placed in a continent with abundance 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, in crease to a huudred millions in 
about forty years, a number sufficient to stock a large country. 
Many fishes and ins ects are capable of multiplying severa l 
thousandfold each year, so that in a few years they would reach 
billions and trillions. Even large and slow breeding mammals, 
which have oUlyone at a birth but continue to breed frolD eio'ht 

b 

to ten successive years, may incl'ease from a single pail' to ten 
millions in less than forty years. 

But as anima ls rarely have an unoccupied country to breed 
in, and as the food in anyone district is strictly limited, their 
natural tendency is to roam in every direction in search of fresh 
pastures, or new hunting grounds. In doing so, however, they 
meet with many obstacles. HockEl and mountains have to be 
climbed, rivers or marshes to be crossed, deserts or forests to be 
traversed; while narrow st raits or wider arms of the sea separate 
islands from the main land or continents frolD each other. We 
have now to inquir e what facilities the different classes of 
animals have for overcoming these obstacles, and what kind of 
barriers are most effectual in checking their progress. 

Means oj Dispe1'Sal oj Mammalia. -Many of the largest mam­
malia are able to -roam over whole continents and are hardly 
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--- stopped by any physical obstacles. The elephant is almost 
equally at home on plains and mountains, and it even climbs 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 anothe r animal with 
great powers of dispersal. It crosses rivers and sometimes even 
swims over nalTOW 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 :0.0, limit s to their possible 
range. Other groups of animals are more limited in their migra­
tions. The apes, lemuTs, and many monkeys are so strictly 
adapted to an arborea l life that they can never roam far beyond 
the limits of the forest vegetation. . The same may be said of 
the squirre ls, the opossums, the arborea l cats, and the sloths, with 
many other groups of less inlportance. Deserts or open country 
are equa lly essentia l 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 
prairie marmots. 

There are other animals which are confined to mountains, and 
could not extend their range into lowlands or forests . The goats 
and the sheep are the m0st st.riking group of this kind, inh abit­
ing many of the highest mountains of the globe; of which the 
European ibex and moufion are striking examples. Riv.ers 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 an absolut ely impassable barrier. 

as a Limit to the Range oj )J{a?n1nals.- Climate appears 
to the range of many animals, though there is some reason 
to believe that in many cases it is not the climate itself so much 
as the change of vegetatiQn consequent 'on climate which produces 
the effect. The quadrumana appear to be limited by clim(1te, 
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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 equatoria l 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 Semnopith ecus schista­
ceu,s 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 temp erate 
countries, their range is probably limited by other conditions 
th an temperature. 

vVe 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 inllabits permanently the 
cold plains of Manchuri a and the Amoar, a country of an almost 
arctic winter climate. Few animals seem to us more truly in­
habitants of hot countri es than the elephants and rhinoceroses' 
yet in Post-terti ary tim es they roamed 'over the whole of 
northern continents to within the arctic circle; and we know that 
the climate was then as cold as it is now, from their entu'e bodies 
being preserved in ice. SOIDe change n1<ust recently have 
occurred eith er in the climate, soil, or vegetat ion of North ern 
Asia which led to the extin ction of these fOreJ111nnerS of existi ng­
tropica l species; and we must always bear in mind that 
changes may have acted upon other species which we now find 
restri cted within narrow limits, but which may once have roamed 
over a wide and varied territory . 

Valleys and Rivers as B a?'Tie?'s te A£am?nctls,- 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, ,,:itl: unhealthy atmos­
ph ere,. no donbt often checks mlgratLOIl 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 valley which is 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 Ja cchus bicolm' and the B1'achiuntS coUxi01t, are 
found on the north bank of the river but never on the south, 
where a red-whiskered Pith ecia is alone found. Higher up Atelcs 
paniscn s extends to the north bank of the river while Lagothrix 
hmnbolcltii comes down to the south bank; the former bein g a 
native of Guiana, the latter of Ecuador. The range of the birds 
of the genus Psophia or trumpet ers, is also limited by the riv ers 
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. 

A1'ms of the Sea cu; BaT1'im's to JlIammals.- Very few mamm als 
can swim over any considerable extent of sea, although 'many can 
swim well for short distanc es. The jaguar traverses the widest 
streams in South America, and the bear and bison c;'oss the 
Mississip pi; 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 isl ands many mil es distant. 
Contrary to the common notion pigs can swim remarkably well. 
Sir Charles Lyell tells us in his" Principles of Geology" that 
dUTing th e floods in Scotland in 1829, some pigs only six months 
?ld that were carried out to sea, swam five miles and got on 
shore again. H e also states, on the authority of the late Edward 
Forbes, that a pig jump ed overboard to escape from a terri er in 
the Grecian Archipelago, and swam safely to shore many miles 
distant. These facts render it probabl e that wild pigs, from 
their greate r strength and activity , migbt under favour able cir­
cumstances cross arm s of the sea twenty or thirty miles wide; 
and th ere are facts in the distribution of this tribe of animals 
which seem to indicate that they have someti mes done so. D eer 
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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. rats, and 
lemm ings often migrate from northern countries in bands of 
thousands and hundred s of thou sands, and pass over rivers, lak es 
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 trav erse without help straits of upwards of 
twenty miles in width, while in most cases a "channel of half ' 
that distance would prove an effectual barrier . 

Ice-floes and Dr'iftwood as Aiding the, Dispersal oj 
In the arctic regions icebergs originate in glaciel's 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 quadr upeds as frequent the ice, 01' _ 

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 ont 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 riv ers produce 
similar raft s. 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., pl!maS, 
squirrels, and many oth er have seen on these 
rafts' and Admiral W. H. Smyth mform ed SlI' C. Lyell that 
amo;O' th e Philippine islands after a hurricane, he met with 

masses of wood with trees growing upon them, so that 
they at first mistaken for islands till it was found that they 
were rapidly drifting along. Here therefore, we bave ample 
means for carrying all the smalle r and especially the arbur$3al 
mammals out to and although in most cases they would 
perish there, yet in some favourab le instances strong winds or 
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unusual tidal cmrents 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 a shore to which a cmrent alone would 
never have carried it. 

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

. seals, &c., which swim. The former are 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 (whales 
and porpoises) seem to hav e no barrier but temperature; the 
polar species unable to cross the equator, while the tropical 
forms are equally unfitted for the cold polar waters. The sho1'e-
feeding manatees, however, can only live where they find food; 
and .a long expanse of rocky coast would probably be a.s com­
plete a barrier to them as a few hundr ed miles of open ocean. 
The amphibious seals and walruses seem many of them to be 
capable of makin g long sea journeys, some of the species being 
found on islands a thous and miles apart, but none of the arctic 
are identical with the alltartic species. 

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

l./"eans of Dispc1'Scd of BiTds.-It would seem at :fhst sight that 
no barriers could limit the ranue of birds, and that they ought 

o 
to be the most ubiquitous of living things, and little ·fitt ed there-
fore to throw any light on the laws or causes of the geographical 
distribution of ani mals. This , however, is far from being the 
case; many groups of birds are almost as stFi.ctly limit ed by 
ba.rriers as the mammalia' and from their larger numbers and - , 
the avidity with whieh they ha:ve _ been . collected, they furni sh 
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materials of the greatest value for our present sLudy. The 
different groups of birds offer retnarkable contrasts in the extent 
of their range, some being the most cosmopolite of the higher 
animals, while others are absolu:tely confined single spots on 
the earth's surface. The petrels (P1'0r;ellal'iidrE) and the gulls 
(La?'idce) are among the ' greatest wanderers; but most of the 
species are confined to one or other of the great oceans, or to the 
arctic or 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 arctic regions and 
migrate as far as India and Australia, or down to Chili · and 
Brazil; the species of the old and new' worlds, however, being 
generally distinct. In str ilcing contrast to these wide ranges 
we find many of the smaller perching birds, with some of the 
parrots and pigeons, confined to small islands of a few square 
miles in extent, or to single valleys or mountains on the main­
land. 

Dispe?'sal oj BinZs 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; 
since, although they are able to cross rivers by swimming, it is 
doubtful if they could remain so long in the water as most land 
quadruped s. A very large number of short-winged birds, such 
as toucans, pittas, and wrens, are perhaps worse off; for they can 
fly very few miles at a time, and on falling into the water would 
soon be drowned. It is only the strong-flying species that can 
venture to cross any great widt h of sea; and even th ese rarely do 
so unless compelled by necessity to migrate in search of food, or 
to a more genial climate. Small and weals birds are, however, 
often carried accidentally across great widths of ocean by violent 
gales. This is well by. the large numb ers of 
stragglers from North wluch. annu ally reach the 
Bermudas. No less than sucty-nll1e speCIes of American birds 
have occurred in Europe, most them in Britain and Heligo­
land. They consist chiefly of mIgratory birds which in autumn 
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return along the eastern coasts of the U.uited State s, 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 phenom enoll, dependent on the number of vessels con­
stantly on the Atlantic which afford restin g-places to th e wan­
derers; as it is hardly conceivable that such birds as titlarks, 
cuckoos, wrens, warbler s, and rails, could remain on the wi.ng 
without food or rest , the time requisite to pass over 2,000 miles 
of ocean. It is somewhat remarkable that no Eur opean birds 
reach the American coast but a few which pass by way of 
I celand and Gre enland; whereas a considerable munb er 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 two of th e finches are 
peculi ar ' species,' but closely allied to Emop eau forms, so that 
their progenitors must, probably, have reached the islands before 
the Atlantic was a commercial highway. 

B(tr1'iers to the Dispe7'sal of Bi1'Cls.- We have seen that, as a 
rule, ·wide oceans are an almost absolute barri er 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 carr ied 
away by storms. All birds which frequent thickets and forests , 
and which feed near or on the ground, are secure from such 
accidents; and they are also restricted in their range by the 
exte nt of the forests they inh abit. In South America a large · 
numb er of the birds have ·their rano·es determined by the ex-

'" tent of the forest countr y, wIllie others are equally limited to the 
open plains. Such species are also bound ed by mountain ranges 
whenever these rise above the woody region . Great rivers, such 
as the Amazon, also limit the range of many birds, even when 
there would seem to be no difficulty in their crossing them. The 
supp ly of food, and the kind of vegetat ion, soil, and clim ate 
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best suited to a birel's habits, are 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 Malay 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 mount ain plateaux, where these 
nest-huntin g quadrupeds are rarely . found. Some birds are 
confined to swamps, others to mountains; some can only live on 
rocky others on deserts or grassy plains. 

The of Aiigmtinn .-The term" migration" is often 
appli ed to the periodi cal or irr egular movements of all animals; 
but it may be questioned whether th ere are any regular mi­
grants but hiJ:ds and fishes. The annu al or periodical movements 
of mamm alia are of a different class. Monkeys ascend the 
Him alay as 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 herd s 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 ill 
immen se numbers, crossing lak es .and rivers, eating their way 
through haystacks, and surmountmg every obstacle till they 
reach the sea, whence very few return. . The alpine hare, the 
arctic fox, and many other animal s, exhibit similar phenomena 
on a smaller scale; 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 hung er seek 
food in fresh localitie s. For such movements as these we have 
no special term. The summer ancl winter movements best 
correspon d to true migrat ion, but they are always on a small 
scale and of limit ed extent; the other movements are rather 
temp'orary incursions than true migrations. 

The annual movements of many fishes are more str ictly 
analogous to the migration of since the y take place 
in large bodies and of ton to conSiderable distances, and al'e 
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imm E)diately 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 barrier s and of such physical diversities as occur 
on the land, they are of far less inter est and less connected with 
our present study than the movem ents of bird s, to which we 
shall now confine ourselves. 

lIfigndions oj Bi·rds.- In aU the temperate parts of the globe 
there are a consid erable number of birds which reside on1y a 
part of the yea r, regularly arriv ing and l eaving at tolerably fixed 
epochs. In our own country many northern bu.-ds visit us in 
winter, such as the fieldfare, redwin g, snow -bunting, turnstone, 
and numerou s ducks and waders; with a few, like the bla ck red­
start, and (accordin g to Rev. C. A. John s) some of t,he woodcocks 
from the south. In the summer a host of birds appe ar-th e 
cuckoo, the swifts and swallows, and num erous warblers, being 
the most familiar, -whi ch stay to build their nests and rear their 
young, and th en leave us again. These are true migr ants ; but 
a number of oth er birds visit us occ(tsionally, like the waxwing , 
the oriole, and the bee-eater, and can only be classed as 
strag glers, which, perhaps from too rapid multip1ication one year 
and want of food the next, are driven to extend their ordin ary 
range of migration to an unu sual degree . 'Ve will now endeavour 
to sketch the chief phenomena of IllIgration in different 
countries. 

EU1'ope.-It is well . ascertained that most of the birds that 
spend th eir spring and summer in the temperate parts of Europ e 
pass the wint er in North Africa and \Vestern Asia. The winter 
visitant s, on the oth er hand, pass thE; summ er in the extreme 
north of Europ e and Asia, many of them having been found to 
breed in Lapland . The arriv al of migr atory bird s from the 
south is very constant as to date , seldom varying more than a 
week or two, without allV reaard to the weather at the time; 

" b 

but the dep arture is Jess constant, and more dependent on tl!e 
weather. Thus th e swallow al ways comes to us about the middle 
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of Apri l, however cold it may be, while its departure may take 
place from the end of September to late in October, and is sfl,id by 
For ster to oceur 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 coasts east or west, and cross 
over in three places only; either from the south of Spain, in the 
npighbourhood 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 be well authenti­
cated, that the males often leave before the fema les, and both 
before the young birds, which in considerable numbers migrate 
later and alolle. These latter, however, seldom go so far as the 
old ones; and numbers of young @irds do not cross the Mediter­
ranean, but stay in the south of Europe. The same rule applies 
to the northward migration; the young birds stopping short 
of the extreme arctic regions, to which the old birds migrate.l 
When old and young go together, however, the old birds take 
the lead. In 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 Falco tinnunmdus is both a 
resident and a migrant in the south of France, according to 
M. Marcel de Serr es, there being two regular passages every 
year, whil e a cert ain number always remain. 

1 Marcel de Serres states thi s as a general fact for wadina and swimmina 
bird s. He says that the old birds arrive in the extreme no;th almost alon; 
the young remaining on the sbo.res the Baltic, or on tbe lakes of Au stria; 
Hungary, and Russia. See lus pnz e essay, Des OCt1;ses des &c. 
2nd. eel., Pari s, 1845, p. 121. 

o 
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We see, then, that migration is governed" certain inte1ligible 
laws; and that it varies in many of its ,"If ails, 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-cultiv ated valleys of such 
countries as Europe; uut the power of flight in birds enables 
them to cross every kind of country, and even moderate widths 
of sea; and as they mostly travel at night and hi.gh in the air, 
their movement s are difficult to observe, and are Sl..lpposed to be 
more mysterious than they perhaps are. In the tropics birds 
move about to different districts according as certain fruits 
become ripe, certain insects abundant, or as flooded tract s dry 
up. On the borders of the tropic s and the temperat e 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, aud most of its bilds necessarily migrate to the more 
fertile regions to the north of them. They follow the spring 
or summer as it advances from the south towards the pole, feeding 
on the young flower bud s, the abundance of' juicy larvre, and Qn 
the ripening fruits; and as soon as these become scarce they 
retrace their steps homewards to pass the winter. Otliers whose 
home is nearer the l)ole are driven south bv cold hun O'er and 
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darkness, to more hospitable climes, retmning northward in th e 
early summer. As a typical example of a migratory bird , let us 
take the nightin gale. During the winter this bird inh abits 
almost all North Africa, Asia Minor, and the Jord an Valley. 

qEarly in April it passes into Europe by the three routes already 
mentiun ed, and spreads over Frallc e, Britain, Denma rk, aIid the 
south of Sweden, which it reaches by the beginning of May. It 
does not enter Brit tany, the Chann el Islands, or the western part 
of England, never visiting , !\Tales, except the extreme south of 
Glamorganshir e, and Tarely exte ndin g farther north than York­
shire. It spreads over Centr al Europe, through Austri a and 
Hungary to Southe rn R"llssia and the warmer parts of Siberia, 
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but it nevertheless breeds in the Jord an 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 
quarter s. 

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. Brit ain was 
connected with the Oontinent during , and probably before, the 
glacial epoch; and Gibraltar, as well as Sicily and .Malta, were 
also recently united with Africa, as is proved by the fossil 
elephants and other large mammalia found in th eir caverns, by 
the comparatively sllallow water Rtill 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 tl1ese two tracts of land (which were perhap s 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 over 
a narrow channel , and subsequently over a considerable sea 
no one generation of birds ever perceiving any difference in 
rout e. • 

There is, however, .no doubt the is now very 
dangerous to many bIrds. Quails cross III Immense flocks, and 
great numbers are drowned at sea whenever the weather is un­
favourable. Some individu als always stay through the winter 
in the south of Europe, and a few even in England and Ireland· 
and were the sea to become a little wider the migration would 
cease, and the quail, lik e othflr birds, would remain 
divided between south Europe and north Africa. Aquatic 
birds are observed to follow the routes of great rivers and 
lakes, and the shores of the sea. Ont great body reaches 
central Europ e by way of the Danube from the shores of th e 
Black Sea; another ascends the Rhone Valley from the Gulf 

of Lyons. 
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India and Chincb.-In the peninsula of India and in China 
great numbers of northern birds arrive during .Septembe r and 
October, and leave from :Th1:arch to May. Among the smaller 
birds are wagtails, pipits, larks, stonechats, warblers, thrushes, 
buntings, shrikeR, starlings, hoopoes, and quails. Some speeies 
of cranes and storks, many ducks, and grent numbers of Scolo­
pacidce also visit India in winter; and to prey upon these 
come a band of rapacious birds-the peregrine falcon, the hobby, 
kestrel, common sparrowhawk, 11aITier, and the short-eared owl. 
These birds are almost all nativ es of Europe and 'Western Asia; 
they spread over all northern and central India, mingling with 
the sedentary of the oriental fauna, and give to the orni­
thology of Hindostan at this season quite a European asp ect. 
The peculiar species of the higher Himahtyas 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 birds appear. -

In China the migTatory birds follow generally the coast lin e, 
coming southwards in \vinter from eastern Siberia and northern 
Japan; while a few purely tropical forms travel northwards in 
summer to ,T apan, and on the mainland as far as the valley of 
the Amoor. 

NO?,th A1ne1'ica.-The migrations of birds in North America 
have been carefully stuclied by resident naturali sts, and present 
some intere sting 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 COUIltl'Y, 
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 greate r 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 
locality during the breeding season seems to increase as we go 
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northward as far as Canada, where, according 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 J 60; 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 OCCUTS between these extremes. .Among those which 
migrate furthest are the species of Dend1YBCC6, and other Ameri­
can flycatching warblers (il1.niotiltidce), many of which breed 
on the shores of Hudson's Bay, and spend the winter in Mexico 
or the West Indi an islands. 

The great migratory movement of American birds is almost 
wholly confine'd 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 
Mexico and Guatemala, but probably not as regular annual 
migrants. 

In as in E.urope birds appear in spring with great 
regularIty, while the tlille of the autumnal return is less con­
stant. More curious is the fact, also observed in both hemi­
spheres, that they do not all return by the same route followed in 
going northwards, some species being constant visitors to certain 
localities in spring but not in autumn, others in autumn but not 
in spring. 

Some interesting cases have been observed in America of a 
gradual alteration in the extent of the migration of certain birds. 
A Mexican swallow (Hi1·undo hmifrons) fu'st appeared in Ohio 
in 1815. Year by year it increased the extent of its range till 
by 1845 it had reached Maine and Canada; and it is now quoted 
by American writers as extending its annual migrations to 
!fudson' s B.ay. American wren Troglodytes luclovicictnus) 
IS another bud WhICh has spread conSIderably northwards since 
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the time of the ornitholo gist IiVilson ; 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 vVest Indian Islands, and probably also in 
Mexico. In April it enters the Southern States and passes 
northward, till in June it reaches Oanada and extends west to 
the Saskatchewan River in 54° north latitude. 

Smdh Tcmpemte Ame1'ica.-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 visitor s, from Patagonia and the tropics respectively. 
Species of PV1'occphal1!'s, .Milmtlus, swallows, and a humming­
bird, are among the most regular of the summer visitors. They 
are all insectivorous birds. From Patagonia species of Tccni­
opte?'Cl, Oinclocles, and Gentl'ites, 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 Ilouth. As a rule 
the birds which come late and leave early are the most regular. 
Some are very irregular in their movements, the jJl[olothT1!'s 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. 

Gene1'al Rema1'!cs on 1I11flTation.-The preceding summary of 
the main facts of migration (which might have been almost in­
definitely extended, owing to the great mass of detail ed infor­
mation that exists on the subject) appears to accord with the 
view already suggested, that the "instinct" of migration has 
arisen from the habit of wanderina in search of food common to 

to 

all animals, but greatly exaggerated in the case of birds hy their 
powers of flight and by tile necessity for procuring a large 
amount of soft in sect food for their unfledg ed young. Migra­
tion in its simp le form may be best studied in North America, 
where i t takes place over a continuou s land surface with a con­
siderable change of clinlate from sou th to north . We have her e 
(as probably in Europe anel elsewhere) every grade of migr atio n, 
fro111 f'lpecies which mer ely shift the north el'll 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 perenninl 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 com-fields), and as the cold decreased and 
the ice retired almost imperceptibly year by year, would follow . 
it up farther and farther according as the peculiarities of vegeta­
tion and insect -food were more or less suited to their several 
constitutions. It is an ascertaip.ed fact that many individual 
biJ:ds return year after year to build their nests in the same 
spot . This shows a strong local attachment, and is, in fact, 
the faculty or feeling on which theiT very existence probably 
depends. For were they to wander at random each year, they 
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. It is also a curious fact that in 
so many cases the old birds migrate first, leaving the young ones 
behind, who follow some short time later, but do not go so far as 
their parents. This is very strongly opposed to the notion of 
an imperative instinct. The old birds have been before, the 
young have not; and it is only when the old ones have all or 
nearly all gone that the young go too, probably following some 
of the latest stragglers. They wander, however, almost at ran­
dom, and the majority are before the next spring. 
This is proved by the fact that the buds which return in spring 
are as a rule not more numerous than those which came the 
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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" instinct " 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 stat ed by Marcel de Senes, 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 ther efore not improbable 
th at some strong social emotion should have been gradually 
developed in the race, by the cu'cumstance that aU who for 
'vant of such emotion did not join their fellows inevitably 
peri shed. 

The mode by which a passage origin ally overland has been 
converted into one over the sea offers no insuperable difficulti es, 
as has already been pointed out. The long flights of some uU'ds 
without apparently stopping on the way is thought to be ine x­
pli cable, as well as their finding th eir nest ing-place of the 
previous year from a clistance of many hundr eds or even a 
thousand mile s. But the observant powers of animal s are very 
great; and birds flyin g high in the air may. be g\lided by the 
ph ysical featur es of the country spread out 'beneath them in a 
way that would be impr acticable to pur ely terrestri al animals. 

It is assumed by some writer s that the breeding-place of a 
spec ies is to be consid ered as its tru e hom e rather than that to 
which it retires in winter; but this can hardl y be accepted as a ' 
rul e of univ ersal application. A bird can only bre ed success­
fully where it can find sufficient food for its young; and th e 
reason probably why so many of the smaller bird s leave the 
warm southern regions to breed in t emperate or even cold lati­
tudes, is because caterpillars and other soft ins ect larVal are 
there abundant at the prop er time, while in their wint er hom e th e 
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larvre have all changed into winged insects. But this favourable 
breeding district will change its position with change of climate; 
and as the last areat chanae has bEen one of increased warmth b - 0 

in all the temperate zones, it is probable that many of the migratory 
birds are comparatively recent visitors. Other changes may 
howev er have taken place, affecting the vegetation and conse­
qu ently the insects of a district; and we have seldom the means 
of determining in any particul ar case in what direction the last 
extension of range occurrefl. 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 regnlarly-ror any part of the year, while 
all those district s which it only visits at more or less 
int ervals, apparently driven by storms or by hunger, and ""here 
it never regularly or permanently settles, should not be includ ed -
as forming part of its area of distribution . 

Means of Dis p M' sal oj Reptiles and Amph ibia.-If we leave 
out of consideration the tru e marine groups-th e turtl es and sea­
snakes-reptil es are scarcely more iitt ed for traversin g seas and 
oceans than are mammalia. W accordingly find that in those 

island s which no indigenous mammals, land rep­
tIles are also generally w?-ntmg_ The several groups of these ani­
mals, however, differ 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° north latitude, and 
they do not ascend very lofty moun! ains, ceasing at 6,000 feet 
elevation in the Alps. Some inh abit desert s, others swamps and 
marshes, while many are adapted for a life in forests. They 
swim rivers easily , bnt apparently Imve no means of passing 
the sea, since they are very rarely found on oceanic islands. 
Lizards are also essent ially tropical, but th ey go soruewl1at 
farther north than snakes, and ascend higher on the mountains 
reachin g 10,000 feet in the Alps. They possess too som: 
unkn own means (probabJy in the egg-state) of passincr over the 
ocean, since tlley are found to inh abit many islands there 
are neither mammalia nor snakes. 
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The amp hibia are much less sens it ive to cold than are tru e 
reptiles, and they a.ccordingly exten d much farther north, frogs 
being found within the arctic circle. Their semi -aquatic life 
also gives them faoiliti es for dispersal, and their eggs are no doubt 
sometimes carried by aquatic bird s from one pond or stream to 
anot her. Salt water is fata l to th em as well as to th eir eggs, and 
hence it arises that they are seldom found in those oceanic 
islands from which mammalia are absent. Deserts and oceans 
would probably fOl'm the most effectual barriers to th eir dis"' 
per sal; whereas both snakes and lizards abound in deser ts, and 
have some means of occasionally passing th e ocean which frogs 
and salamanders do not seem to possess. 

Means of Dispe1'Sctl of fact th clt the same specie'i 
of freshwater fish often inh abit distinct river sys tems, prov es 
th at they have some means of disp ersal over land. The many 
auth entic acc01mts of fish fallin g from the atmosphere, indi cate 
one of the means by which th ey may be transf erred from one 
riv er basi n to another, viz ., by hurric anes and whir lwinds, which 
often carry up considerable quantiti es of water and with it fishes 
of small size. In volcanic countr ies, also, the fishes of sub ter ­
ran ean streams may somet imes 1e thrown up by volca nic explo­
sions, as Humboldt relates happened in South America. Another 
mode by which fishes may be distributed is by the ir eo-o-s bein o· 
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occasionall y carri ed away by aquatic bird s; and it is stated by 
Gmelin that geese and du cks durin g their migration s feed on the 
eggs of fish, and th at some of these pass through th eir bodies 
with their vitality unimp aired.1 Even wate r-beet les flying from 
one pond to another might occasionally carry ·with them some of 
th e smaller eggs of fishes. But it is prob able that fresh -water fish 
are also euabled to migrate by changes of level causing streams 
to alter the ir course and carry their wate rs in to adjacen t basins. 
On plateaux the sourc es of distinct riv er systems often approach 
each other , and the same thin g occurs with lateral tr ibutaries 
on the lowlands near their mouths. Such changes, althou gh 
small in extent, and occurrin g only long int ervals, would 

1 Quoted ill Lyell's P?·inciples oj Geology (11th ed. vo l. ii. p. 374), from 
A 1llren . 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 almostu lllimit ed 
means of dispersal, but this is far from being the case. Tempera­
t ure forms a' complete barrier to a large number of species, cold 
water bein g essentia l to many, while others can only dwell in 
the warmth of the tropics. Deep ,vater is another barrier to 
large numbers of species which are auapted to shores and 
shallows; and thus the Atlantic is quite as imp assab le a gulf 
to most fishes as it is to birds. Many sea fishes migrate to a 
limited exten t for the purpo se 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.J 
ing upwards to the clear cold 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 distribution. 

111eans oj Dispenal oj .lI10lluscct.-Tb e marine, fresh-water, and 
land mollusca are three groups whose powers of dispersal and 
consequent distribution are vei'y different, and must be separate ly 
considered. The Pte1'opoda, the Ianthina, and other groups of 
floating molluscs, drift about in mid-ocean, and their disper sal 
is probably limit ed chiefly by temperature, but pel'haps also by 
the presence of enem ies 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 limit ed 
distribution; but the young of all these are free swimming 
embryos, and they thus have a powerful means of disper sal, 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 molluscs, which one might at 
first suppose cou.ld not ran ge beyond their own river-basin, are ./ _ 
yet very widely distribut ed in common with almost all other 
fresh water productions; anuMI'. Darwin has shown that this is 
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due to the fact, that ponds and marsh es are constantly frequent ed 
by wading and swimming birds which are pre- eminently wan­
derers, and which frequently carry away ·with theill the seeds of 
plants, and the eggs of molluscs aud aquatic ins ects. Fresh 
water molluscs just hatch ed were found to attach themsel ves to 
a duck' s foot suspended in an aquarium; and they would thus be 
easily carried from Olle lake or riv er to another, and by the help 
of different species of aquatic birds, might SOOll spread aU over 
the globe. Even a wate r-beetle has been caught with a small 
living shell (An cylus) attached to it; and these fly long dist ances 
and are liab1e to be blown out to sea, one having been caught on 
board the Beagle when forty-fi ve miles from land. Although 
fresh water molluscs and theil' eggs must frequently be carried 
out to sea, yet this cannot lead to their dispersal, since salt 
water is almost immediat ely fat al to them ; and we are ther efore 
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-sh ells offer a still 
more difficult case, for they are exceedingly sensitive to the 
influence of salt water; th ey are not lik ely to be carried by 
aquatic birds, and yet they are mor e or less abundant all over 
the glob e, inhabitin g the most remote oceanic islands. I t ha s 
been found, how ever, that land-sh ells have the power of lyin g 
dormant a lon g time. Some have lived two years and a half 
shut up in pill boxes; and one Egyp tian desert sna il came t o life 
after having been glued down to a tablet in the British Museum 
for four years ! 

W e are ind ebted to 1\'[1'. Darwin for experim ents on the power 
of land shells to resist sea water, au d he found th at when th ey 
had formed a membranous diaphr agm over the mouth of the 
she ll they survived many days' immersion (in one case fourteen 
days); and anot her experimenter , quoted by Mr. Darw in, found that 
out of one hundred laud shells imm ersed for a fortnight in the sea, 
twenty-sev en recovered. It is therefore quite possib le for them to 
be carried in the chin ks of drift wood for many hundred miles 
across the sea, and thi s is probably one of -the most effectual 
modes of their dispersal. Very young shells would also some-
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attach themselves to the feet of birds walkin g or resting 
on the ground, and as many of the waders uften 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 iu a thousand years a single 
bird should convey two or three miuute snails to 'a distant island, 
thi s is all that is required for us to find that island well stocked 
with a great and varied population of lanel shells. 

Means oj Dispersal oj I'f/,c;ects and the Ba1'1'ie1's which Lhn'it 
their Retnge.- vVinged insects, as a whole, have perhaps more 
varied meaus of dispersal over th e globe than any other highly 
orgauised animal s. MallY of th em can fly immense distances, 
and the more delicate ones are liable to be carried by storms 
and hurrican es over a wide expanse of ocean. They are often 
met with far out at sea. H awk-moths frequently fly on board 
ships as they approach the shores of tropic al countries, and they 
have sometimes been captur ed more than 250 miles from the 
nearest land. Dtagon-flies came on board the Adventu1'e frigate 
when fifty miles off th e coast of South America. A south erly 
wind brought flies in myri ads to Admiral Smyth's ship in the 
Mediterranean when he was 100 milescl ista nt from the coast of 
Africa. A large Indi an beetle (Gh1'ysoch1'oa ocellata) was quite 
recently caught alive in the Bay of Bengal by Captain Payne of 
the barque WilliCl1n jJi[Clnsoon, 273 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 th e 
flakes in a heavy snowst0Tl11, visited Madeira. These must have 
come wit h perfect safety more than 300 miles; and as they con­
tinu ed flying over the island for a long time, th ey could evidently ' 
have tmvelled to a much greater distance, Numbers of livin O' 
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beetles beloll O'ing to seven genera, some aquatic and some terres-
trial, were c:ught by Mr. Darwin in the open sea, seventeen 
miles from th e coast of Sout h America, and t hey did not seem 
injur ed by the salt water. all .the accidental causes that 
lead to the dispersal of th e hlgher annuals would be still more 
favourable for insects. Floating trees could carry hundr eds of 
insects for one bird or mammal; and so many of the larv<8, eggs, 
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and pup ee of insects have th eir abode in solid timber, that they 
might survive being floated imm ense distances . Great numbers 
of tropic al insects have been capture d in the London docks, 
where they have been brought in foreign timber; and some have 
emerged from furniture after remaining torpid for mauy years. 
Most insects have the power of existing or months with­
out food, and some are very ten aciolls of life. Many beetles 
will survi \Te immersion for hours in strong spirit; and water a 
few degrees below the boiling point will not always kill them. 
,Ve cab therefore easily und erstand how, in the course of ages 
insects may become disper5ed by means which would be quite 
inadequ ate in the case of the higher animals. The drift- wood and 
tropic al fruits that reach Ireland and th e Orlmeys; the 
cocoa-nut.s that cross the I ndian from th e Seychelle Islands 
to the coast of Sum at ra ; the wind s that carry volcanic dust and 
ashes for t.housand s of miles; th e hurri canes that travel in their 
revolving course over wide oce"l.llS; all indic ate means by which 
a few insects may, at rare int ervals be carried to remote regions, 
and become the progenitors of a group of allied forms. 

But the dispersal of insect s requires to be looked at from 
another point of view. They are, of all animals, perhaps the 
most adapted for special conditions; and are so often 
fitted to fill one place in nature and one only, that the barriers 
against their perman ent displacement are almost as num erous 
and as effective as their means of dispersal. Hundr eds of species 
of lepidoptera, for examp le, can subsist in the larva state only on 
one species of plant; so that even if the' perfect insects were 
carri ed to a Hew country, the contin uance of the race would de­
pend up on th e same or a closely allied plant being abund ant 
there. Oth er insects require succulent vegetable food all the 
year round , and are therefore confined to t ropical regions ; 
some can live only in dese-rts, others in forests; some are de­
pendent on water-p lants, some on mountain-v egetat ion. Many 
are so in timately connected with othe r insects durin g some 
pa.rt of their existence tbat they could not liv e without th em; 
such are the parasitica l hymenopt.era and dipt era, and those 
mimicking species whose welfar e depends upon their being 
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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 anyone of these 
enemies may render thei1,' survival impossible in a countryother­
wise well suit§d to them. Ever bearing in mind these two 
opposing classes of facts, we shall not . be surprised at the 
enormous 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. 

/ 
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CHAPTER III. 

DISTRIBUTIO N AS AFFECTED BY THE CONDITIONS AND CHANGES OF 

THE EA1-l.TH'S SURFACE. 

THE distribution of animals over the earth's surface, is evident ly 
dependent in great measure upon those grand and im'Portant 
characteristics 'of our globe, the study of which is termed physical 
geography . The proportioil of land and water; the outlines and 
distribution of continents; the depth of seas and oceans ; the 
position of islands; the height, directi on, and continuity of mOlID­
tain chains; the position 'and extent of deserts, lakes, and forests ; 
the direction and velocity of ocean currents, as well as of prevalent 
winds and hurr icanes i and lastly, the distribution of heat and 
cold, of min , snow, anci ice, both in their means and in . their 
extremes, have aU to be considered when we endeavour to 
'account for the often un equal and lIDsymmetrical manner iii 
which animals are disp ersed over the globe. But even this 
kno wledge is insufficient unl ess we inquire fur ther as to the 
evidence of permanence possessed by each of these features, in 
order that we may o'ive due weiaht to the various causes that 

b '" 
have led to the existing facts of animal distribution. 

L and nnd Wat e7'.-Th e well-known fact that nearly thl'ee­
fourths of the surface of the eart h is occupied by water, and but 
a littl e more than one-fourth by lanu, is import ant as indicating 
the vast extent of ocean by which many of the continents and 
island s are separated from each other, But th ere is another fact 
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which greatly increases its importance, Damely, that the mean 
height of the land is very small compared with the meari 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 narrowness of mountain range3 and the 
gTeat extent of alluvial plains and valleys; the ocean bed, OD the 
contrary, not only descends cleeper than tile tops of the highest 
mountai:o.s 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.1 Hence, as the area of water is thr ee 
times that of the land, the total cubical contents of the land, 
above the sea level, would be only iif that of the waters which 
are below that level. The important result follows, that whereas 
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 would be if North America were submerged, or 
as Australia would become if the Malay Archipelago wele to 
sink beneath the oCean. It is also very importallt to bear in 
mind the fact insisted on by Sir Charles Lyell, that the shanow 
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 cl)ntinents. It is almost certain, 
therefore, that chang es in the distribution of' land and 
must haye taken place more frequ ently by additions to, or 

1 This estimate has been made for me by Mr. Stanford from the materi als 
used in' delineating the contours of the ocea,n-bed on our geneml map. It 
embodies' the result of all the soundin gs of the Ohallenge·r, TtI,SCa1'ora, and 
other obtainable up to August, 1875. 
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modifications of pre-existing land, than by the upheaval of 
entirely new contiuents 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 isolateel,- and on the other hanel, the 
occurr ence of allied forms in lands situated on opposite shores 
of the great oceans. 

OontinentcLl ATeas.-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 ther e is south 
of it, and about twice as much in the Asiatic as in the American 
hemi sphere; and, what is still more extraordinary, that on a 
hemisphere of which a point in St. George's Channel between 
England and Ireland is the centre, the land is nearly equal in 
extent to the wat er, ,while in the opposite hemisphere it is iu 
the proportion of only one-eighth, - yet the whole of the land is 
almost continuous. It consists essentially of only three masses: 
the Americ an, the Asia-African, and the Austr alian. The two 
former are only separate d by thirty-six mil es of shallow sea 
at Behring's Strait s, so that it is possible to go from Cape Horn 
to Sing apore or the Cape -of Good Rope without 'ever beiug 
out of sight of land; and owing to the inter vention of the 
num erous islands of the Malay Archipel ago the journey might 
be continued und er the same conditions as far as Melboume and 
Hobart Town. This curious fact , of the ·almost perfect '(;ontinuity 
of all the great masses of laud notwi.thst anding their extremely 
irregul ar shape alld ·distribution, is no doubt dependent on the 
circumstances just alluded to ; that the great depth of the oceans 
and the slowness of the process of uph eaval, 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 distr ibution of organic forms, th an 
would hav e prevailed bad the continents been more compJetely 
isolated from each other . 

The isthmus es which COllnect Afri ca with Asia, and North 
with South Americ fl;, are, howev er, so small and insignificant 
compared with the vast ext.ent of the countries they unite that 
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we can bardly consider thom to form more than a nominal 
connection. The Isthmus of Suez indeed, being itself a desert, 
and connecting distriets which for a great distfmce 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 are continued into Central America and Mexico. III 
Asia a great transverse barrier exists, dividing that continent 
into a northern and southern portion; and as the lowlands occur 
on the south and the lllgblands on the north of the grea,t 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, is all that intervenes between a hlxuriant 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 wbich we shall 
presently allude to. It results then from tbis outline sketch 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 distinct names wbich 
will be fully explained in qUI' next chapter. 

Recent Changes in the Continental A?'eas.-The important fact 
has been now 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 no,,' living in the Mediterranean, are abundantly scattered, 

r, 
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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 
300 miles inl and, but 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. Sicily and Malta are connected with Africa by a 
submerged bank from 300 to 1,200 feet below the surface; while 
the depth of the Mediterr anean, 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 Anca; and in other caves Dr. 
Falconer discover ed remains of the Elephas and of two 
species of Hippopotamus. In Malta, three species of elephant 
have been discovered by Captain Spratt; a large one closely allied 
to E. 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 chano'e in the lev el of the Sahara and the Medi-
o . .. 

terranearr basin, Europe has undergone many fluctuatIOns III 

physical geography in very recent times . In vVales, 
of sea-shells of living species have been found at an 
of 1,300 feet; and iIi 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 
impOl'tant locally and as connected with geological problems, 
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 ·illustrate 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 distinct species, 
but some are identical amI 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 distinct; but Dr. Gunther has recently shown 
that a considerable number of species inhabiting the seas on 
opposite sides of the isthmus are absolutely 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 allowiBg the passage of .ablmdance of locomotive fishes, 
not admitting of muoh change in the comparatively stationary 
mollusca. 

The Glacial Epoch as affecting the Dist?'ibution oj A nimals.--':' 
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 aaents in determining many of the details of the exist-o 

ing distribution of animals . A comparison 
of the effects produced by eXlstmg glacIers wIth certain super­
ficial phenomena in the temperate parts of Europe and North 
America, renders it certain that between the Newer Pliocene and 
thp, Recent epochs, a large portion of the northern hemisphere 
must have been coY-ered 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 ;mow, 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 stret Ghed far out into the plains of North ­
ern Italy, and have left their debris in form of huge 
mountainous moraines, in some cases more than a thousand feet 
high . In Canada and New Hamp shire the marks of moving ice 
are found on the tops of mountains from 3,000 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. This is a 
mass of sand , clay, or gravel, full of angular or round ed 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 t.he top as near the 
bottom, and never sorted into layers of different sizes as in 
materials carried by water. Such deposits a.re known to be 
formed by glaciers and icebergs; when deposited on the land by 
glaciers they form moraines, when carried into water and thus 
spread with more regularity 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 parall el of latitu.de, to 
which in the northern hemisphere signs of ice-ac.tion extend. 
In the southern hemisphere, in Patagonia and in New Zealand, 
exactly similar phenomena occur. 

A very inter esting 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 
climat e 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 liken ess also to t11at of Eastern 
Asia and Australia. of the shells were of tropical genera; 
and there were numb ers of larae mammalia allied to the o 
elephant, rhino ceros, and tapir. At the same time, or perhaps 
somewhat earlier, a temperate climate extended into the arctic 
regions, and allowed a magnificent vegetation ·of shrubs and 
forest trees, some of them evergreen, to flourish within twelve . 
degrees of the Pol e. In the Plio cene period we find ourselves 
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among forms implying a climate very little different from the J __ 
present; and our own Crag formation furni shes evidence of a 
gradual refrigeration of climate; since ' its till.'ee divi sions, the 
Coralline, ned, and Norwich Crags, show a decrea sing number 
of southern, and an increasing number of northern species, as we 
approach the Glacial epoch. Still lat er than these we have the 
sbells of the drift, almost all of which are northern and many 
of them arctic species. Among the mammalia indic ative of 
cold, are the mammoth and the reindeer. In gmve ls anel cave-
deposits of Post-Pliocene elate we find the same two anim als, 
which soon disappear as climate approached ib? pre sent con-
dition; and Professor Forb es has given a list of fifty shells 
which inhabit ed th e Briti sh seas before the Glacial epoch and ' 
inhabit it still, but are aU wanting in the glacial deposits . The 
whole of these are found in th e Newer Pli ocene strata of Sicily 
and the south of Eur ope, where they escaped destruction during 
the glacial winte r. 

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 
hemispher e within the glaciated distri cts, the summits of lofty 
mount ains produ ce plan ts identic al with those of the polar 
regions. In. the celebrated case of the White Mount ains in New 
H ampshir e, United States (latitude 45°), all the plants on the 
summit are arctic species, none of which exist in the lowlands 
for near a thousand mil es 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. Thu s, 
those of the Pyrene es and of Scotland are Scandinavian, and 
those of the White Mountains are all spec.:ies found in Labrador. 
Now, remembering that we have evidence of an exceedingly 
mild and uniform climate in th e arctic regions durin g th e 
Miocene period and a grad ual refrigeration from that time, it is 
evident that with each change more and more hardy 
plants would be successIvely dnv en southw ards; till at last the 
plains of the temperate zone would be inh abited by plants, which 
were Ollce confined to alpine heights or to th e 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 
circle and up towards the alpin'e peaks. The facts are thus 
exactly explained by a cause which independent evidence has 
proved to be a real one, and every such explanation is an add i­
tiona.l proof of the reality of the cause. But, thi s explanation im­
plies, th at 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 peculi ar; but the whole were allied 
to those found at lower elevations. On the Alps or PYl'enees at 
this elevation, there would be a rich flora comprising hundreds 
of arctic plants; and the absence of anything corresponding to 
them in this case, in which their in gress was cut off by the sea, 
is exactly what the theory leads us to expect. 

Changes of Vegetcttian as a.ffecting the Dist1'ibuti on of Animals. 
-As so many animals are depend ent on vegetation, its changes 
immediately affect their distribution. A remarkable example of 
this is afforded by the pre -historic condition of Denm ark, as 
interpreted by means of the ' peat-bogs and kitchen-midden s. 
This countr y is now celebrated for its beech-tr ees; oal;:s and pines 
being scarce; and it is known to have had the same vegetation in 
the time of the nom ans. In the peat-bogs, however, are found 
deposits of oak trees; and deeper still pines alone occur. ' Now 
the kitch en-midd ens tell us much of the natur al history of 
Denm ark in th e early Stone period; and a curious confirmation 
of the fact that D enmark lil,e Norway was then chiefly covered 
with pine forests is obtained by the discovery, that the 
cailzie was then abund ant a bird which feeds almost excluslvely 
on young shoots and 'seeds of pines and alli ed plants. The 
cause of this change in the vegeta tion is unknoym; but fr.om th e 
lmown fact that when forests are destroyed tre es, of a dlfferent 

, kind usually occupy the around we may suppose that some such 
b , . 1 

change as a temporary submergence might cause an entIre y 
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different vegetation and a considerably modified fauna to occupy 
the country. 

O?'ganic Ohanges as ailecting Dist?'ibution.- We have now briefly 
touched on some of the direct effects of changes in physical 
geograpby, 'climate, and vegetation, on tbe distribution of ani­
mals; but the indirect effects of such changes are probably of 
quite equal, if 'llot of greate r importance. Every change 
becomes the centre of. an ever-widening circle of effects. The 
different members of the organic world are so bound togetber by 
complex relations, tbat allY one change generally involv es 
numerous other changes, often of the most unexpected kind. 
We know comparatively little of the way in which one anim lll 
or plant is bound up with others, but we kuow enough to assure 
us that groups the most apparently disconnected are often 
dependent on each other , vVe know, for example, that the 
introduction of goats in to St. Helena utterly destroyed a whole 
tiora of forest trees; and with them all the insects, mollusca, 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 gren,test enem ies of venompus 
serpents, Oattle will, in many districts, wholly provent the 
growth of trees; and with the trees the numerous insects depen­
dent on those trees, and t.he birds which fed upon the ins ects, 
must disappear, a8 well as the small mammalia which feed on 
the fruits, seeds, leaves, or TootS. In sects again have the most 
·wonderful influence on the range 6f 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, alt hough they abound both north and south of it. 
This inevitably leads to a great difference in the vegetation of 
Pal'afTuaV and through th at to a cli'ffel'ence in its insects birds OJ ' J . , 

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 chang es in the temperature or humidity of 
the air at a particul ar season, 01' the introduction of some enemy 
might lead to its extinction or banishment. The whole face of 
the country would tlJen soon be changed: new species would 
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come in, 'while many others would be unable to live there; and 
the imm ediate cause of this great alteration would probably be 
quite imperceptible to us, even if we could watch it in progress 
year by year. So, in Souih Africa, the celebrat ed Tsets e fly 
inhabits certain districts having we1l limits; and where 
it abounds no horses, dogs , or cat tl e cau Jive. Yet asses, 
zebras, and antelopes are un affected by it. So lon g as 'this fly 
continues to exist, there is a living barrier to the entran ce of 
certain animals, qU.ite as as a lofty mouut ain ran ge 
or a wide arm of the sea. The complex rel at ion s of one form 
of life with others is nowhere bet.ter illu strate d th an in Mr. 
Da.rwin's celebrated case of the cats a nd clover, as given in his 
G1'igin oj Sp ecies, 6th ed., p, 57. He has observed that both 
wild h eartseas e and reel-clover are fertilized in this cOlUltry by 
humbl e-b ees only, so tlmt the produ ct ion of seecl l1epends on 
the visits of these inse cts. A gentleman who ha s special1y 
studied humble-bees finds that they are largely k ept do wn by 
field-mic e, which destroy their combs and nests. Field-mice 
in their turn are kept dowll by cats; and prob ably also by owls; 
so th a t th ese carnivorous are really the agents in ren­
dering possible the continued existence of red-cl over and wild 
llP.arts ease. For if they were abse nt, the field-mice llaving no 
enemies, would multi 'Ply to such au extent as to dest roy all the 
b1\mbl e-bees; and these two plants would then produce no 
see d and soon become extinct. 

Mr. D ar wiu has also shown th at on e species oft en exter minat es 
another closely alli ed to it, wh en the two are brough t into 
contact. One spec ies of swallo,v and thru sh are kn own to 
h ave in crea sed at the ex pen se of a1lied speci3s. Rats, carr ied 
an over the world . by commerce, are continually ext irp ating 
oth er species of rats. The import ed biv e-bee is, in .Australia, 
rap id1y exterm in ating a native stinaless bee. .Any slight change , 

• b 

t.herefol'e, of physic al geog raphy or of cli.mate, which ' all.aws 

alli ed specieR hith erto inha.b-iting di st inct areas to come mto 
contact, win often l ead to the ext erm ination of on8 ef them; and 
this exter min ation will b e effected by external for ce, by no 
actnal enemy, but mere1y becau se the Ol1e is sligbtly bettel.' 

I 
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adapted to live, to increase ; and to maintain itself under adverse 
. 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 several species, genera, families, and orders, both of animals 
and vegetables which inh abi t any ext ensive region, are bound 
toget her by a series of complex re1ations; so that the increa se, 
diminution, or extermination of anyone, may set in motion a 
series of actions and reaction s more 01' less affecting a large 
portion of the and. req ilirio g perhaps centuries of fluctua­
tion before the "balance IS restor ed. The range of any species 
or group in such .a region, will in many cases (perhaps in inost) 
be determin ed, not by phy sical barriers, but by the competition 
of other organisms. Wher e baniers have existed {rom a remote 
epoch, th ey will at first have kept back certain anim.als from 
coming in contact with eacJ: other; but wh.en the assemblag e 
of organisms on two sides of the barrier have, after many 
ages, come to form a balanced organic whole, the destruction of 
the barri er may lead to a very parti al int ermin gling of the 
peculiar forms of the two regions. Each will have become 
modified ill special ways adapted to the organic and physic al 
conditions of the country , and will form a livin g barrier to th e 
entr ance of animals less perfectly adapted to those condition s. 
Thu s while the abolition of ancient barri ers will always- lead 
to much interllli xture of f01'ms, much exter mination and wide-
spread alteration in some families of animals; othei' important 
groups will be un able materially to alter th eir range; or th ey 
may make tempor ary incursions into the new territory, and be 
ultim ate ly driven hack to very near their ancient limits . 

In order to make thi s somewhat difficult subject more int elli­
gible, it may be 'well to consider the probable effects of certa in 
hypot hetica l condition s of th e earth 's surface :--

1. If the dry land of the globe had been from th e first 
continu ous, and nowh ere divided up by such boundaries as loft y 
mountain ranges, wide deserts, or arms of the sea, it seems 
probable that none of the larg er groups (as orders, tribes, or 
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famil ies,) 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 to local conditions . . 

2. One great physical bar-riel' would, however, even then 
exist; the hot equatorial zolle 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 periods, we may conceive that the action 
and reaction of the various organisms on' each other, 
with the influence of very slowly changing physical conditions, 
would result in an almost perfect organic balance, 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 itjs not improbable that 
the total number of clearly differentiated specific forms might be 
much greater than it is now, though the number of generic and 
family type;; might perhaps be less; for species would 
have had ample time to spread into every locality where they 
could exist, and would then become everywhere modified into 
forms best suited to the perm anent local conditions. 

5. Now let us consider what would be the probable effect of 
the introduction of a barrier, cutting off a portion of this homo­
geneous and well-balan ced world. Suppose, for instance, that a 
subsidence took place, cutting off by a wide arm of the sea a 
large and tolerab ly varied island. The first and most obvious 
result would be that the individual s of a number of species 
would be divided into two portions, while others, the limits of 
whose range agreed approx imately with the lin e 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 against the riv al forms whose numbers were intact :­
Some would probably dimini sh and rapidly die out; others 
which produced favourabl e variet .ies, might be so modified by 
natural selection as to maintain their exist.ence under a different 
form; and such changes would take place in varying modes on 
the two sides of the Ilew strait. 

6. But the progress of the se 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 modification would go on in ever-widening circle 
and very long periods of time might be required to bring the 
whole again into a stat.e 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 imp ortant 
climatal changes. The temperature, the winds, the rains, might ' 
all b'e affected, and niore or less changed in dur ation and amount. 
This would lead to a quite distind movement in the organic 
world. would certainly be considerably affected, and 
tbrou gh this the in sect tribes . vVe have seen how closely th e 
life of the higher animals i's often bound up with th at of insects' 
and thus a set of changes might ar ise tllat would modify 
num erical proporLions, and even the forms and habits of a great 
number of species, would completely exte rmina te some, and raise 
others from a subordinate to a dominant position. And all these 
chalJges would ' occur differently on opposite sides of the ' strait , 
since the insular climate could not fail to differ considerabl; 
from that of the continent. 
, 8. But the two sets of changes, as above indi cated, produced 

by different modes of actio n of the same primary cause, would 
act and react on each other; and thus lead to such a far-spread_ ­
ing disturb ance of the organic equilibrium as ultim ately perhaps 
to affect in one way or anoth er, every form of life up on the 

earth. 
Thi s hypothetical case is useful as enabling us better to realize 

how wide-spreading might be Lhe effects of one of the simpl est 
chauges of phy sical geography, up on a compact mass of ll1utually 

o 
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adapt ed OTganislDs. In. the · act ual state of things, th e physical 
chauges that occur and have occurred thro ugh all geological epochs 
are larger and more varied. Almost every mile of land surface 
has been again and again depressecl beneath the ocean; most of 
the great mount ain chains have eith er originated or greatly 
·increased in height during the Terti ary period; marvellous 
alteration s of climate and vegetation have takeu place over haH 
th e laud-surf ace of the earth; and all these vast changes have 
influenced a globe so cut up by seas and CJceans, by deserts 
and ·snow-clad mount ains, 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 How complex then must h2.ve been 
the actions and reactions such a state of things woulel br ing 
about; and how impossible must it be for us to guess, iu 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 extinct ! 
All that we can in general hope to do is, to trace out, more or 
less hypotheti cally, some of the larger changes in phy sical 
geography that hav e occurr ed during the ages immediately pl'e­
ceeding our own, and to estimate the effect they will probably 
have produced on animal distribution. Vve may then, by the 
aid of such knowl edge as to past organic mut ations as the geo­
logical record supplies us with , be able to determin e the probable 
birthpl ace and subsequent migrations of the more important 
genera and famili es; and thus obtain some conception of that 
grand series of co-ordinated changes in the earth and its in­
habit ants, whose final result is seen in the forms and the geo­
graphical distribution of existing animals. 



CHAPTER IV. 

0::\ ZOOLOGICAL 

To the older school of·Naturali sts t.he native country of an animal 
"as of little import.ance, except in as far as climates differed. 

( 

Animals were suppoded to be specially adapted to live in certain __ 
zones or under certain physical conditions, and it was hardly 
recognised that apart from these conditions there was any 
influence in locality which could materially affect them . It 
was believed that, 'while the anima ls of tropical, temperate, and 
arctic climates, essentially differed; t.hose of the tropics were 
essentia1ly alike all over the world. A group of animals was 
said to inh abit the "Indi es;" and important differences of 
structure were often overlooked from the idea, th at creatures 
equally adapted to live in hot countries and with certain 
general resemblall ces, would naturally be relat ed to each other. 
Thu s the Toucans and Hornbills, the Hummin g-Birds and Sun-
Birds, and even the Tapirs and the Elephants, came to be 
popularly associated as slightly modified varieties of tropi cal 
forms of life ; while i 6 naturalists, who were acquainted with 
the essential differences of structure, it was a never-failul' ''' 
source of surprise, that und er climates and conditions 
apparently identic al, such strangely divergent forms should 
be produced. 

To the modern llaturalist, on the other lland, the native 
cuunt ry (or " habitat " as it is technically termed) of an animal 
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or a gronp of animals, is a n)atter of th e first imporlan ce ; and, 
as regards' the general history of life upon the globe, may be 
cOl1Sidered to be one of its essential characters. The structure, 
affinities, and habits of a species, now form only a part of its 
natural history. vVe require also to know its exact range at 
the lwesent day and in prehistoric times, a,ncl to haye some 
knowledge of its geological age, the place of its earlies,t appear­
ance on the globe, and of the various extinct 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 immens e ant iquit y of the great contin euts and 
oceans so ably developed by Sir Charles Lyell, it ceases to be a 
matter of surprise tllat tIle tropic s of Africa, Asia, and Ameri ca 

. should differ in their prvducticll1s, but rather th at they should 
have anything in common. Their similarity, not their diversity , 
is the fact that most frequently puzzl es 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-mark ed division of a contin ent , every and 
even every island, presents problems of more or less complexity 
to the student of the geographical clistribution of ani.mals. 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 th e present or past distri­
bution of the various forms. Let us adduce a few examples of 
these probl ems. 

Deer have a wonderf ully wiele 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 bears and pigs, lik e deer, are absent from Tropical and 
South Africa. 

Again, the '\Vest Ind ian islands possess very few Mammal ia, 
al1 of small size and allied to those of America, except one 

E 2 
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genus; and that belongs to an Order, "Insectivora," entirely 
absent from South America, and to a family, "Centetid m," all 
th e other species of which inhabit Madagascar only. And as 

. if to !ldd 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 
uDlike any other Lepidoptera upon 'the globe. 

The island of Ceylon generally agrees in its productions 'wit h 
th e Southern part of Indi a ; yet it has several birds which are 
allied to Malayan and not to Indian groups, and a fine butterfly 
of the genus H estia, as well as several genera of beetles, which 
are purely Malayan. 

Various import ant groups of animals are distribut ed in a 
way Dot easy to explain. The anthropoid apes in "Vest 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 marsupi als in Australia and America, are examples. 

The cases here adduced (and they might be greatly multiplied) 
are merely to show the kind of problems with which the 
naturali st now has to deal; and in order to do so he requires 
some system of geographical arrangement, which shall serve 
the double purpose of affording a convenient subdivision of his 
subject, and at the same time of giving expression to the main 

, result s at which he has arrived. H ence the recent discussions 
on "Zoological Regions," or, what ate the most natural 
primary divisions of the earth as regards its forms of anintal 
life. 

The divisions in use till quit e recently were of two kind s ' - , 
eith er those ready made by geographers, niore , especially the 
quarters or continents of the or those determined by 
climate and marked out by certat.n parallels of latitude or by 
isothermal lin es. Eith er of these methods was better than 
nOJ,le at all; but from the various considerations explained in 
the preceding chapters, it 'will be evident, that such divisions 
must have often been V'ery unnatur al, and have disguised many 

o 
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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 Ct pn:O?·i considera­
tion but by studying the actual ranges of the more important 
groups of animals, is due to Mr. Selater, who, in 1857, established 
SL,{ primary zoological regions from a detail ed examination of 
the distribution of the chief genera and .families of Birds. 
Before stating what thes e regions are, what objections haye 
been made to them, what other divisions have been since 
proposed, and what aTe those which we shaH adopt in this 
work, it will be well to consideT the geneml pTinciples which 
should guide us in the choice l)etween rival systems . 

P1·inciples on which Zoological R egions should .be fonned.­
It will be evident in the fiTst place that nothing like a per- ­
fect zoological divi sion of the earth is possible. The causes 
that have led to the present distribution of animal life are so 
varied, th eir action and reaction have been so complex, that 
anomalies and irregularities are sure to exist which wm mar the 
flymmetry of any rigid syst em. On two main points every sys­
tem yet proposed, or that prob ably can be propo sed, is open to 
objection; they are,- lstly, th at the seveml regions are not of 
equal rank ;-2ndly, that they are not equally applicable to all 
classes of animals . As to tIle first objection, it will be found 
impo ssible to form any three or more regions, each of which differs 
from th e rest in an equal -degree or in the same manner. One 
will surpass all others in th e possession of peculiar families; 
anotheT will have many chara cteristic genera ; while a thiTd will 
be mainly distinguish ed by negative characters. There will also 
be found many int ermediate district s, which pOSSIiSS some of the 
characteristics of two well-marked regions, with a few speci:1.l 
features of their own, or perhaps with none; and it will be a 
difficult que stion to decide in all cases which region should 
possess thi s doubtful territory, or whether sboulu be formed 
into a prim ary region itself. Again, two regions which have 
now well-marked points of difference, may be shown to have been 
mnch more alik e at a coinparatively recent geological epoch; 
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and this, it may be said, proves their fundamental unity 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 as a region equal in rank 
to an that remains, which is subjected again and again to 
the same process. . 

To decide these various points it seems ad,risable that con­
venience, int elligibility, and custom, should largely guide us. 
The first essential is, a broadly marked and easily rememb ered 
set of regions; which correspond, as nearly as to nature 
will allow, with the distribution of the most important groups 
of animals. ,Vhat these groups are we shall presently explain. 
Tn determin ing the number, extent, and boundaries of these 
regions, we must be guided by a variety of indications, since 
the application of fixed rule s is impossible. They should evi­
dently be of a moderate numb er, corresponding as far as 
practicabl e with the grea t; natural divisions of the globe marked 
out by nature, and which have always b:en .recognized by 
geograph ers. There should be approxllDatlOn to equality 
of size, since there is reason to belIeve that a tolerably extensive 
area has been an essent ial conditi on for the development of 
most anima l forms; and it is found that, other thino.s beina 

1 . t b b 
equal, the numbers, variety anc Impor ance of the forms of 
animal and vegetable life, do hear some approximate relation 
to extent of area. Alth ough the possession of peculiar families 
or crenera is the main character of a prim ary zoolocrical reo-ion 

b 0 c , 
yet the negative character of the absence of cel-tain families 
or genera is of equal imp ortance , u:llen tit'is absence does not 
manifestly depend on unsl:itability to the. support oj the 9?'01lp, 
and especially w7wn tllc.1'e 1,S now no .pil'Jjs1,cal ba1'?"ie?' preventing 
thei?' entmnce. This \yIll become eVIdent when we consider that 
the importanc e of the possession of a group by one reo'ion de­
pend s on its absence from th e adjoiuing regions; and itthere is 
now no barrier to its entrance, we may be sure that there has 
once been one; and that the 1,ossessiol1 of the n.rea by a distinct 
and well balanced set of organisms, which must have been slowly 
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developed and adjusted, is the living barrier that now keeps out 
intruders. 

·When it is ascertained that the c11ief differences which 
now obtain between two areas did not exist in Miocene or 
Pliocene times, th e fact is one of gres,t int erest, and enables us 
to speculq.te with some degree of prob ability as to the causes that 
hl1ve brought about the present of thin gs; but it is a 
reason for unitin g these two areas into one region. Our object 
is to represent as nearly as possible- the main features of the 
distribution of existing anim als, not those of any or all past 
geological epochs. Should we ever obtain sufficient iuform atio n 
as to the geography auci biology of the earth at past epochs, we 
might indeed determine approximately what were the Plio cene 
or Miocene or Eocene zoological regions; but any attempt to 
exhibit all these in combination with those of our own periOll, 
must lead to confusion. 

The binary or dichotomous s)-stem, although it brings Ol,t 
the fundament al differences of the respective regions, is all 
incon ven ient one in it-s application, and rath er incr eases than 
obviates th e dilticllity as to equality or inequality of regions; 
for although ct, b, c, amI d, may be. areas of un equ al zoological 
rank, a being the most imllortant, and d the least, yet this 
inequality will probably be still greater if we first divide 
them into a, on one side, and b, c, and el, on the other, 
and then, by divi sion, make b, an area of the second, 
and c, and el, of the third rank only. 

Coming to the second objection, the ofte:l incomp atilJle 
distributi on of different group s of animals, affords ground for 
opposition to any proposed scheme of zoological regions. There 
is first the radic al difference between laud and sea anima ls; 
the most complete barriers to the disp ersal of the one, sometimes 
offering the greates t faciliti es for th e emigration of the other, 
and vice ve1'Set. A large llUlnber of marine allimals, however, 
frequent shallow wate r only; and these, keeping near the coast. , 
will agree generally in th eir -distributi on with those inh abitin g 
the lanel. But amona land animals thems elves there are very 

o 
great differences of distribution, cl ue to certain specialiti eil 
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in their organization or, mode of life. The se act mainly in 
two ways,-l stly, by affecting the facilities with which they 
can be dispersed, eith er voluntarily or involuntarily;-2ndly, 
by the conditions which enaule them to multiply and estab lish 
themselves in certain areas and not in other s. 'When both 
the se means of diffusion are at a maximum, the dispersal of 
a group becomes univ ersal, and ceases to have much int erest 
for us. This is the case with certa in groups of fungi and 
lichens, as well as with some of the lower animals; and ill 
a less degree, as has been shown by lVIr. Darwin, with many 
fresh-water plants and anima ls. At the other extreme we may 
place certain ai-boreal verte1)rata snch as sloth s and lemurs, 
'which have no means of passing such barriers as narrow 
straits or moderately rugh mountains, and whose surviva l in 
any new country they might reach, would be dependent on the 
presence of suitaule forests and the absence of dangerous enemies. 
Almost eqnally, 01' perhaps even more restr icted, are the means 
of permanent diffusion of terrestrial molluscs; since these are 
without any but very rare and accidenta l means of being safely 
tran sported across the sea; their individual powers of 
tion are highly· restrict ed; they are especia Uy subject to the 
attach of enemies; and they often depend not only on a 
peculiar vegetation, but on the geological character of the coun­
try, their abundance being almost in direct proportion to the 
presence of some form of calcareous rocKs. Between these 
extr emes we find animals possessed of an infinite gradation of 
powers to disperse and to maint ain themselves; and it will 
dently be impossible that the li mits which best define the 
cUstribution of one group, should be equally true for all others . 

class oj Anim als is oj most i1npo?'tance in dete1'minin:; 
Zoological R egions.-To decide tbis question we have to con­
sider which groups of anim als are best adapted to exhib it, 
by th eir existing distribution, tbe past cbanges and present 
phy sical condition of the earth's surface; and at the same 
time, by th e abundance of th eir remains in the various tertiary 
formations will best enable us to trace out the more recent 
of the series of chan ges, both of the earth's surface and 

o 
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of its inhabitants, by which the present state of thingR haR 
been brought about. For this purpose we require a group 
,,·hich 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; 
since these are the chief physical features of the earth's surface 
whose modifications at successive periods we wish to discover, 
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 natur al 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 depend ent 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 classificatIon. 

N ow in everyone of these points the mammalia are preemi. 
nent; and they possess the additional advantage of beipg the 
most highly developed class of organizecl heings, and that , to 
which we ourselves belong. vVe should therefore construct our 
typical or standard Zoological Regions in the flTst place, from a 
consideration of the distribution of mamm alia, only bringin g to 
our aid the distributi on of other groups to determine douhtful 
points. l{egions so estahlish ed will be most closely in accord­
ance with those long-enduring features of physical geogTaphy, 
on which the distribution of all forms of life fundamentally 
depend; and all discrep ancies in the distribution of other 
classes of animals must be capab le of being explained, either 

their exception al means of dispersion or by special condi­
tlons affecting their perpetuation and increase in each locality. 

If these considerations are well founded, the objections of 
those who study insects or molluscs, for example,- that our 
regions are not true for the ir departp1ents of nature-cannot be 
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maint ained. For they will find, tllat a careful consideration of 
the exceptional means of dispersal and conditions of existence of 
each group, will explain most of t.he divergences from the normal 
distribution of higher animals: 

vVe shall thus be led to an int elligent comprehension of the 
phenomena of distribution in all groups, 'which would not be 
the case if every specialist formed regions for his own pal'tic1.'lar 
study. In many cases we should find that no satisfaCtory 
division of the earth could be made to correspond with the dis­
tribut.ion even of an entire class j but we should have the cole­
opterist and the lepidopt erist each with his own Geography. AmI 
even this would probably not suffice, for it is very doubtful if 
the detailed distril;mtion of the LongicOl:nes, so closely dependent 
on woody vegetat ion, could be made to agree with that of th e 
Staphylinidre or the Carabidre which abound in many of -the 
most barren regions, or with that of the Scarabeidre, largely de­
pel}dent on the presence of herbivorous mammalia. And when . 
each of these enquirers had settled a division of the earth int.o 
"regions" which exhibited with tolerable accuracy the pheno­
mena of distribution of his O\nl group, we should have gained 
nothing "'h atever but a very complex mode of exhibitin a 

b 

the bare facts of distribution. We should then have to be(Tin 
b 

to work out the causes of the divergence of one group from 
another in this respect; but as each work E:r would refer to his 
own set of regions as the type, the whole subject would bec01110 
involved in inextricable confusion. These considerations seem 
to make it imperativ e that one set of "regions" should be 
establish ed as typi cal for Zoology j and it is hoped the reasons 
here advanced will sati sfy most natur ali1:ts that these regions 
can be best determin ed, in the first place, by a study of the dis­
tribution of the mammalia, supplement ed in doubtful cases by 
that uf the other vertebrates. vVe will now proceed to a discus_ 
sion of what these regions are. 

VaTious Zoological R egions proposed since 1857.-It has already 
been pointed out th at a very large numb er of birds are limited 
by the same kind of barriers as maml?alia; it will therefore 
not be surprising that a syste m of regIOns formed to suit' th e 
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one, should very nearly represent the distribu tion of the other. 
1\11'. Sclater's regions are as follows :-

1. The Pal reardic Region; including Europ e, Temperat e Asia, 
and N. Africa to the Atlas mountains. 

2. The Ethiopian Region; Africa south of the Atl as, 1\l[ada­
gl'1.scar, amI the Mascarene Islands , with Southern Arabia. 

3. The Indian Region; including India south of the Hima­
layas, to South Chin a, and to Borneo ancl J ava. 

4. The Austr alian Region; includin g Celebes and Lomboc:k, 
eastward to Australia and the Pacific I slands. 

5. The Nearctic Region; including Greenland, and N. 
America, to N ortheJ'll Mexico. 

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

Thi s division of the earth received great supp ort from Dr. 
Gunther, who, in the P1'oceeclings of the Zoological Society for 
1858, showed that the geographical distribution of Reptil es 
agreed with it very closely, the prin cipal difference being tlJat 
the reptil es of J apan have a more Indian charad eI' than the 
birds, this being especially the case with the snakes. III the 
volume for 1868 of the same work, Professor Huxley discusses 
at considerable length the primary and secondary zoological 
division s of the earth. H e gives reasons for thinking that the 
most radic al primary divi sion, both as regards birds and ma111-

.. mals, is into a North ern aud South ern hemisphere CArct-ogren 
and Notogrea), the former, however, embracing all Afri ca, whil e 
the latte r incl uLles only Australasi a an d the N eo tropical or 
Allstro -Columbian region. Mr. Sclater had grouped his regions 
primarily int o P alreog::ea and N eogma, the Old and New 
World s of geographers ; a division which strikin gly accords 
with tLe distribution of the passe rin e birds, but not so well 
with that of mammalia or reptil es. Professor Huxley poin ts 
out that the N earcti c, Palroarctic, Indi an, and Ethiopian 
regions of }'fr . Scla ter have a much greater resemblance to 
each other than auy one of them has to Austra lia or to South 
Amer ica; and he furth er suggests that New Zealand alone has 
peculiarit.ies which might ellti tle it to rank as a primary region 
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along with Australasia and South America; and that a Circum­
polar Provinc e might be conveniently recognised as of equal 
rank with the Pal rearcti'c and N em'ctic provinces. 

In 1866, ·Mr. Andr ew Murr ay publi shed a large and copiously 
illustr ated volume on the GeogTuphical Dist?'ibution of li!am ­
?nals, in which he maintains that the great and primary 
mammali an regions are only four: 1st. The Palrearctic region 
of Mr. Sclatel', extended to includ e the Sahara and Nubi a ; 
2nd. the Tndo.African region, including the Indian and Ethiopi an 
regions of Mr. Sclater; 3rd. the Australian region (unaltered); 
4th. the American region, includin g both North and South 
Amm'ica. These are the l'egions as described by Mr. Murr ay, 
but his coloured map of "Great Mammalian Regions" shows 
all Arctic America to a littl e south of the I sothermal of 32° 
Fahr. as forming with Europe and North Asia one great region. 

At the meeting of the British Association at Exeter in 1869, 1 
Mr. W. T, Blanford read a paper on the Fauna of British In dia, 
in which he maintained that a large portion of the l)eninsula 
of Indi a 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 t.he "Malayan region," 
because jn the Malay countri es it is most highly developed, 
Ceylon and th e mount ain ranges of Southern India have marked 
Malay affinitie s. 

In 1871 1.'11', E. Blyth published in NCttu1'e "A suggested new 
Division 'of the Earth into Zoological Regions," in which he 
indicates seven primary divi sions or regions, snbdivided into 
twenty-six sub -regions. The regions are defined as 
follows : 1. The Boreal region; including the whole of the 
Palrearctic and N earct ic regions of Mr, Sclater along with the 
West Indi es, Central America, the whole chain of the Andes, 
with Chili and Patagonia, 2, The Columbian region; consistinO' 
of the remaining part of South 3, The 
region; comprising besides that reglOn of Mr, Sclater, the valley 
of the Jord an, Arabia, and the desert country towards India, ! 
with all the plains and table lands of Indi a and the northern 
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half of Ceylon. 4. The Lemurian region; consisting of Mada­
gascar and its adjacent islands. 5. The Austral-Asian region; 
which "is the Indian region of Mr. Sclatel' without the portion 
taken to be added to the Ethiopian regioll. G. The Melanesian 
region; which is the Australian region of Mr. Sclatel' without 
New Zealand and the Pacific Islands, which form 7. the 
Polynesian region. Mr. Blyth thinks this is "a true classifi­
cation of zoological regions as regards mammalia and birds." 

In an elaborate paper on the bir"ds of Eastern North America, 
their distribution and migrations (Bldletin oj lIfgseu1n oj Com­
pamtive Zoology, Cambridge, lJfass(whnsetts, Vol. 2), Mr. J. A. 
Allen proposes a division of the earth in accordance with what 
he terms, " the law of circumpolar distribution of life in zones," 
as followR: 1. Arctic realm. 2. North temperate realm. 3. 
American tropical realm. 4. Indo-African tropica l realm. 
5. South American tropical realm. 6. African temperate realm. 
7. Antarctic realril. 8. Australian realm. Some of these are 
subili vided into regions; (2) consisting of the American and 
the Europ reo-Asiatic regions; (4) into the African and Illdian 
regions; (8) into the tropical Australian region, and one com­
prising the southern part of Australia and New Zealand. The 
other realms each form a single region. 

oj pToposed R egions.-Before proceecling to define 
the regions adopted in this work, it may be as well to mftke 
a few remarks on some of the preceding classifications, and 
to give the reasons which seem to render it advisab le to adopt 
very few of the suggested improvements on Mr. Sclftter's 
original propos al. l\1r. 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 Hegion, if their habitat might still be either Patagonia, 
th e "Vest Indi es, or Japan; and it is difficult to see on what 
principle the Mad agascar group of islands is made of equ al 
rank with this enormous region, seeing that its forms of life 
have marked Mrican affiniti es. Neither does it seem advisable 
to adopt the Polynesian Region, or tha.t comprisin g New Zealand 
alone (as hinted at by Professor Huxley and sin ce adopted by, 
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Mr. Sclater in his Le.ctures on GeogTapbical Distribution at 
Zoological Gardens in May 1874), because it is absolut ely with­
out indigenous mammalia and very poor in all forms of life, 
and therefore by no means promin ent or import ant 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 isolat ed 

one of the great zoological regions, comparable to South 
Amel·ica, Australia , or EtIliopia ; which is, th at its claim to th at 
distinction rests - on grounds which are liable to fail. It is 

New Zealand, in addition to its negative .merit s, possesses 
thr ee families of llirds (Apterygidm living, Dinornithid m· and 
P alapterygic1re extinct) , and a peculiar reptil e, 
H atte1'ia, which has to be classed in a distinct order, Rhyncho­
cephalina, th at the rank of a Region is claimed for it. But 
Slll)posing, what is not at all improb able, that other Rhyncho­
celJhalina should be discovered in the int erior of Australi a 0 1' 

ill New Guinea, and th at Apt erygidm or Palapt erygidm should 
be found to have inhabited Austr alia in Post-Plioc ene tim es, 
(as Dinornithid m 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 th e great Australi an 
region. No such reveTsal can take place in the case of tIle 
otheT regions ; because they rest., not upon one or two, but upon a 
large numb er of peculiariti es, of such a nature that th ere is no 
room upon the globe for discoveries that can seriously modify 
tb em. Even if one or two peculiar types, lik e Apt el'ygidm or 
Hcttterict, should perman ently remain characteristic of New Zea­
land alone, we can account for these by the extreme isolation of 
the country, and th e absence of enemies, which have enabled 
these defenceless birds and reptil es to continu e their existence; 
just as the isulation and .of th e caverns of Carniola 
have enabled the P 1'ote1tS to SlUVlve III Eur ope. But supp osing 
that tLe Pi' ote1lS was the sale representative of an order of 
Batrachia, and that two or thr ee other equally curiou s and 
isolated forms occurr ed with it, no one would propose th at the se 
cavems or the district contaiuing them, should form one of th e 
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___ - prim ary divisions of the earth. N eith er call much str ess be 
laid on the negative characteristic s of New Zealand, since they 
are found to an almost equal ext ent in every oceanic island. 

Again, it is inconvenient and misleading to pick out 
certain tracts from th e midst of one region or sub-r egion and to 
place th em in another, on account of certain isolated affini ties 
which may often account ed for by local peculiariti es. Even 
if the resemblance of the fauna of Chili and P atagonia to that 
of the Palrearctic and N earctic regions was much greater t.han it 
is, this mode of dealing with it would be objectionable; but it 
is still more so, when we find that th ese countri es have a 
strongly marked South Ameri can character, and th at the nortl-i­
ern affinities are altogether exc('ption a1. The Rodenti a, "which 
compri se a large portion of the mamm alia of these counh 'ies, 
are wholly South American in typ e, and th e bird s are almost all 
alli ed to forms charact eristic of tropic al Am erica. 

For analogous reasons the Ethiopi an must not be made to 
include any part of Indi a or Ceylon; for althou gh the Fauna of 
Centr al In dia has some African affinities, these do not prepon­
derate ; and it will not be difficult to show th at to follow Mr. 
Andrew Mmray in uni ting bodily the E thiopi an and Indi an 
regions of Mr. Sclat er, is both unn atural and incon venient. The 
resemblances between them are of the same charact er as tho se 
which would unit e them both with the P alrearctic and N eal'ctic 

" regions; and al though it maybe admitt ed, th at, as Professor 
Huxley maint ains, thi s group forms one of the great prim ary 
divisions of th e globe, it is far too extensive and too het ero­
geneous to sub serve the pract ical uses for which we require a 
division of the world into zoological regions. 

R easons f OT ad the six R egions ji1'st p roposed by 11£10. S elate)'. 
- So that we do not viulate any clear affiniti es or produce any 
glaring irr egularities, it is a positive, and by no means an un­
import ant, advantage to have our named regions approximately 
equal in size, and with easily defined, and therefore easily' re­
membered, boun daries. All elaborate definition s of int erpene­
h'atin g frontiers, as well as regions exte ndin g over three-four ths 
of the land surface of th e globe, and includin g places "which are 
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the antipodes of each other, w.ould be most inconv enient, even 
if ther e were not such difference of opinion about them. There 
can be little doubt, for example, that the most radical zoological 
division of the eal;th is made by sepGratlng the Australian re­
gion from the rest; but although it is something useful and 
definite to know that lOt group of animals is pecliliar to Australia ; 
it is. exceedingly vague and unsatisfactory to say of any other 
group merely that it is extra-Australian. Neith er can it be said 
that, from any point of view, these two divisions are of equal 
importance . The next great natural clivision that call be mad e 
is the separation of the N eotropi cal Hegion of Mr. Sclater from 
the rest of the world. , lYe thus have thr ee prim ary divisions, 
which Professor Huxley seems inclined to consider as of 
.tolerably equal zoologica.l importanc e. But a consideration of 
all the facts, zoological and pal::;eontological, indicates, that the 
great northern division (Arctog::;ea) is fully as much more impor­
tant than either Australi a or South America, as its four compo­
nent parts are less import ant; and if convenience recluires 
us to adopt the smaller rather tIlan the larger divisions. 

This question , of comparative importance or equivalence of 
value , is very difficult to determine. It may be considel.'ed from 
the point of view of speciality or isolation, or from tbat of 
richn ess and variety of anim al forms. In isolation and speciality, 
determined by what the y want as well as what they possess, the 
Australian and N eotropi cal regions are undoubtedly each Com­
parable with the rest of the earth (Arctog::;ea). But in richn ess 
and variety of forms, they are both very much inferior, and are 
much more nearly comparable with the separate regions Wllich 
compose it. Taking th e fam.ilies of mammalia as established by 
the best authors, and leavlllg out the Cetacea and the Bat 
which are almost univer sally distributed, and about W has: 
classification there is much ullc ertairrty, tllO number of families 
l' prf!S(!nted in each or MI'. Sclater' s regions is as follows : 

I . Pol renrctic reg ion has 31 families of tencstriaJ mammalia. 
n. Eth iopian " "40,, " " 

HI. Indian " "31,, " 
IV. Australian" "14,, " 
V. N eotropical" "26,, " 

VI. N ea-rctic " "2:3 ,, " 

" 
" 
" 
" 

• I 
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vYe see, t.hen, that even the exceedingly rich and isolated N eo­
tropical.i·egion is less rich and diversified in its forms of mam­
malian life than. the very much smaller area of the Indian region, 
or the temp erate Pal Eearctic, and very much less so than the 
Ethiopian region; while even the comparatively poor N earctic 
region, is nearly equal to it in the number of its family typ es. If 
these were united they would possess fifty-five families, a numb er 
very disproportionate to those of the remainin g 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 import ant; for we hav e only to suppo se some five or six: 
families, now common to both , to become extinct either in the 
Et.hiopian or the Indian regions, and they would become as 
strongly different iated from all other regions as South America, 
while still reruainin g as rich in family types. In birds exactly the 
same phenomenon recurs, the family typ es being less num erous in 
South America than in either of the other tropi cal regions of the 
earth, but a larger proportion of them are restricted to it. If will 
l)e shown furt.her on, that the Ethiopian and Imli an, (or, as I pro­
pose to eall it in thi s work, Oriental) regions, are sufficiently differ­
enti ated by important groups of animals peculiar to each; 
and that, on strict zoological principles they are entitled to 
rank as regions of equftl nlue with the Neotropical and Aus­
tralian. It is perhaps less clear whether th e .P alEearctic should 
be separated fro111 the Oriental r eO'lon with which it has un­
doubt edly much in common; but ther: are many and powerful 
reasons for keeping it distin ct. is an 11l1mistaka uly different 
facies in the animal forms of the two regions ; and although no 
families of mammalia or birds, and riot many genera, are wholly 
confined to the Pal Eearctic reaion a very comiderable numb er f b , 

have ,their metroJ)olis in it, and are very richly represented. 
1- h (':' ll'13 tin ption Q@tw@on th hnmotiel'iRt;j o form s of life. til tropi otll 
and cold cou.ntries i fi

J 
on th e whole, very stron gly mal']<e 1 in t]l e 

north ern hemi spbe re ; and to refuse to l'ecOCTnlse tbis in a su b­
division of the which is very purpose of 
expressing such contra sts more clearly and concisely than by 
ordinary geographical tel 'mino logy, would be both illogical and 

F 
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inconvenient . The one quc3tion then remains, whether th 
N earctic regiqn shonld be kept separate, or whether it should 
form part of the Palmal'ctic or of the N eotropical regions. Pro­
fessor Huxley and Mr. Blyth advocate the former course; Mr. -
Andrew Murr ay (for mammalia) and Professor Newton (for birds) 
think the latter would be more natural. No doubt much is to 
be said for both views, but both cannot be right.; and it will be 
shown in the latter part of this chapter that the N region 
i l;3, on the whole, fnlly as well defined as the Pal rearetic, by posi­
tive chara cters which differenti ate it from both the adjacent 
regions . . More evidence in the same direction will be found in 
the Second of thi s work, in which the extinct faunas of the 
several regions are discussed. 

A confirmation of th e general views here set forth, as to the 
distinctne ss and approximate equivalence of the six regions, is 
to be found in the fact, th at if any two or more of them are com­
bined they thems elves become divisions of the next lower rank 
or cc sub-regions; "-and these w.ill be very much more important: _. 
both and geograplucally, than the subdivisions of 
the remaining regions. I t is admitt ed then that these six reaiolls 
are by no meaDS of precisely equal rank, and that some of them 
are far more isolated and bett er characterized than others; but 
it is maintain ed that, looked at from every point of view the 
are more equal in rank than any others that can be 
while in geographical equality, compactness of area, and facilit ' 
of definition, they are beyond all comparison better th an 0 

others that have yet been proposed for the purpo se of facilitat­
ing the study of geographical distribution. They may be ar­
ranged and grouped as follows, so as to exhibit their various 
relations and affinities . 

Hegions. 

{ 
N EOTROPICAL ... Austral zoue......... Notogrea. 

Np.oO"rea N AR"fIC} ) ., E (J ......... Boreal zone .. .. .. ... 
PALiEARCTIC .. . 
ETHIOPIAN " . ... I . Arctogrea. 

PalreoO"reaJ , S Palreotroplcal zone 
o ) ORIEN1AL .... .. .. 

\ A'USTRALIrl.N ... Anstra.l zone ...... .. " N otogrea. 

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 Chapt er IX. As a matter of convenience, and for 
other reasons adduced in the same chapter, the exposi­
tion of the geographical distribution of the animals of the several 
regions in Part III. commences with the Falrearctic and termin­
ates with the Nearctic region. 

Objections to the S1Jste1n of Gi1'cwnpolar Zones.-l\fr. 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 l;emarks. 
The author continu ally refers to the "la w oj the clist1'ibution oj 
lif e in zones," as if it were one generally accepted 
and that admits of no dispute. But this suppo sed "law" only 
appli es to the small est details of distribution-to the range and 
increasin g or decreasing numb ers of species 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 genem and f a1nilies to certain areas. It is analogous to 
the "law of adaptation" in the organis ation of animals, by 
which members of v?-rious group s 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 thou ght that these adaptive 
peculiarities were suitable found ations for a classification,-that 
whales were fishes, and bats birds; and even to this day there 
are naturalist s who cannot recognise the essenti al diversity 
of structur e in such groups as swifts and swallows, sun-birds and 
humming-birds, und er the superfi cial disguise causeLl by adap­
tation to a similar mode of life. The applic ation of Mr, Allen 's 
principle leads to equally erroneous results, as may be well seen 
by considering his sepamtion of "the southern third of Aus­
tralia " to unite it with New Zealand as one of his secondary 
zoological divi sions. If ther e is one country in the world whose 
fauna is strictly homogeneous, that country is Australia; while 
New Guin ea on the one hand, and New Zealand on the oth er, 
are as sharply differentiat ed from Australia as any adjacent parts 
of the same prim ary zoological division can possibly be, Yet 
the " law of circump olar dist1'ibution " leads to . the of 

F 2 
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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 unn atural is the supposed equiva­
lence of South Africa (the African temperate realm) to aU 
tropical Africa and Asia, including Madagascar (the Indo­
African tropical realm). -South Mrica has, it is true, some 
striking peculiarities; but they are absolutely unimportant as. 
compared with the great and radical differences between tropical 
Africa and tropical Asia. On these examples we may fairly 
rest our rejection of Mr. 411en's scheme. 

We m:ust 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: ?·eal'ln, 
?·egion, pTovince, dist1·ict, and flom; the first beinO' the 

. 0 

hi.ghest, 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 his 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 u.se of a distinct term-" pro­
vince "-which has been used (by Swainson) for tbe prim ary 
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 subordin ation to region, aud this clearness of 
meaning gives it the preference over alq ind ependent term .. 
As to minor namea sub-cliyisions, they seem at present uncall ed 
for; and till the greater divisions are themselves generally 
aQTeed on it seems better to adopt no technical names for what o , 

must, for a long time to come, be ind eterm inate. . 
Does the Antic Fau,na clW1"Clcte1·ize an independent R egion .-
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- The proposal to consider the Arqtic regions as constituting one of 
the primary zoological divisions of the globe, has been advocated 
by many natl}ralists. Professor Huxley seems to consider 
advisable, and Mr. Allen unhesi tatingly 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 ther efore be here stated. 

No species or group of animals can properly be classed as 
« arctic," which does not exclusively inhabit or greatly prepon­
derate in arctic land s. For the purpose of establishing the 
need of an " arctic" zoological Tegion, we should consider chiefly 
such groups as are circumpolaT as well as arctic; because, if 
th8y are confined to, or greatly preponderate in, either the 
eastern or western hemispheres, they can be at once allocated to 
the N or Palffiarctic Tegions, and can therefore afford no 
justification for establishing a new primary division of the 
globe. 

Thus restricted, only thTee genera of land mammalia are truly 
arctic: Gulo, lJfyocles, and Two species of widely 
dispersed genera are also exclusively arctic, UrsitS ?nariti?nus 
and V ulpes lagoJnt8. 

Exclu sively arctic birds are not much more numerous. Of 
land birds there are only thr ee genera (each consisting of but a 
single species), P inicolct, Nyctect, and Sn1·nia. L agopns is cir­
cumpolar, but th e genus has too wide. an extension in the 
temper ate zone to be considered arctic. Among aquatic birds 
we hav e the genus of duck s, Sornatel'ia; three genera of UTiidffi, 
U1ia, CatclT1'actes, and ]lfeTgul1ls ; and the small family Alcidffi, 
consisting of the genera Alcct and Fmt e?·c1d a. Our total then 
is, three genera of mammalia, three of land , and six of aquatic 
bird s, including one peculiar family. . 

In the south ern hemisph ere th ere is only the single genus 
Aptenoclytes that can be classed as an,tarct ic ; and even that is 
more properly south temperat e. . 

In dealing with thi s arctic faun a we have two COUTses open 
to us ; we must eith eT group them with the other species and 
genera which axe 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 
Arabia to Central Asia, i:; a connecting link between the Palffi­
arctic, Ethiopian, and Oriental regions, and contains a nl1muer 
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 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 essen­
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 geoloai­
cal period, both vastly more extensive and vastly less 
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 altogether; since a luxuriant vegeta­
tion of tall declduous trees and broad-leaved everareens 
flourished within ten degrees of the Pole! The great deserts 
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 when 
extensive tracts of land have retained some considerable sta­
bility both of surface and climatal conditions, dUl'ing periods 
sufficient for the development and co-adaptatir)ll of their several 
assemblages of plants and animals. 

We must also that is no geographical difficulty 
in dividing the Arctic Zone between the two northern regiolls. 
The only debateable lauds, and rcel.and, are generally 
admitted to belong to Amenca and Europe. 
Neither is there any zoologwal 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 much less importance. As a 
primary division the "Arctic region" would be out of all pro­
portion to the other six, whether as regards -its few. peculiar 
types or the limited number of forms and species actually in­
habiting it; but it comes in well as a connecting 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 referred to. 

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. 

Palceantic 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, all 
Persia, Cabul, and Beloochistan to the Indus. It comes 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. It has been said that this 
region differs from the Oriental by negative characters only; a -

of tropical families aI!d genera being absent, while there is 
httle or nothing but peculiar species to characterize it abso-

o lutely. This however is not true. The Palrearctic region is well 
characterized by possessina 3 families of vertebrata peculiar 

. b 

to It, as well as 35 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 takina positive and negative , t:> 

characters together, and making some allowance for the neces-
sary poverty of a temperate as compared with tropical regions) 
the Palrearctic is almost as strongly marked and well defined as 
any other. 

of the Palcea1·ctic are by no lneans 
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so clearly indicated as in some of tile other regions, and they are 
adopted more for convenience than because they are very natural 
or strongly 

The first, or European sub-region, comprises Central and 
N ol'thern Europe as far South as the Pyrenees, the Maritime 
alld Din aric .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 ; lmt it is doubtful if they form the 
actual bounda.ry, whit:h is perhaps better marked by the valley 
of the Irti sh, whE:re a pre-glacial sea almost certainly cOllnected 
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, N orbh Africa "'ith t.he extra-tropical portion of the 
Sahara, and Egypt to about the or second cataracts; and 
eastwarcl through Asia :Minor, Persia, and Cabul, to the deserts 
of the Indu s. 

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 plateau of Mongolia, and southward to about the 
upp er limit of trees on tIle Himal ayas. 

The fourth, or l\tJ Rnchurian sub-region, consists of J apan and 
North China with the lower valley of the Amoor; and it should 
prob ably be extended westward in a nan:ow strip alolia the 

. b t:> Him alayas, embracmg a. out 1,000 or 2,000 feet of vertical " 
distance below the uJ)per limit of trees, till it meets an eastern 
ex tension of the Mediterranean sub-region a li ttle beyonll Simla. 
These extensions are necessary to avoid passing from the Orient al 
region, which is essent ially tropical, directly to the Siberian sub­
reO'ion, which has an extreme northern characte r; whereas the 

t:> . • • 
Mediterranean and Manchunan sub-regIOlls are more temperate 
in climate. It will be found that between the Upper limit of 
most of the typical Oriental groups and the Thib etan or Siberian 
fauna, there is a zone in which many forms occur common to 
temperate China. This is especially the case among the phea­
sants and finches. 
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Etki opian Bcgion.-Th e limits of this region have been indi­
cated by the definition of the Pal rearctic region. Besides Africa 
south of the tropic of Cancer, and its islands, it comprises the 
southern half of Arabia. 

This rE'gion Las leen sfljd to be. iClentic al in the main charac­
ters of its mamm alian fauna with the Oriental region, and has 
therefor e been united with it by Mr. A. Murray. Most im'por­
tant differences have however been overlooked, as the following 
summary of the peculiariti es of the Ethiopian region will, I 
think, show. 

It possesses 22 peculiar families of vertebrates; 90 peculi ar 
genera of mammalia , being two-thirds of its whole numb er; 
and 179 peculiar genera of bird s, bein g three-fifths of all it 
possesses. It is further characterized by tIle absence of several 
famili es and genera which range over the whole north ern 
hemisph ere, details of which will be found in the chapter 
treatin g of th e region. There are, it is tru e, IDany points 
of resemblan ce, not to be wondered at between two tropical 
regions in the same hemispher e, and which have evidently been 
at one time more nearly connected, both by interv ening lands 
and by a different condi tion of the lands that even now connect 
them. , But these resemblances only rend er the differences more 
remarkabl e ; since they show th at there has been an ancient and 
long-continu ed separation of the two regions, developing a dis­
tinct 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 tLem, and in close proximity to regions 
where th ey abound, would alone mark out the Ethiopian region 
as one of the primary divisions of the earth, even 'if it possessed 
a less number than it actually does of peculiar family and 
generic group s. 

Sub-divisions oj the Eth iopian R egion.-The African conti­
nent south of the tropic of Cancer is more homog(meous in its 

and superficial zoological features than IDOSt of the 
other regIOns, but there are nevertheless import ant and deep-
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seated local peculiarities. Two portions can be marked off as 
possessing ma,ny peculiar forms; the luxuriant forest district 
of equatorial ,¥ est Africa, and the southern extremity or Cape 
district. The remaining portion has llO 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 our 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 distinct primary region for its reception. Its 
productions are indeed highly interesting; since it possesses 
3 families, and 2 of mammals peculiar to itself, 
while almost all Its genera are peculiar. . Of these a few 
show Oriental or Ethiopian affinities, but the remainder are 
q nite 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 surround_ 
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 amnity 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 so gI'eat, 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 unreasonable. It 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 cour::ie to 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 .. 

OTiental Region.-On account of the numerous objections 
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 circumscribed 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 " Inuian," as being geographically 
applicable to the whole of the countries included in the region 
and to very few beyond it; as being euphonious, and as being 
free from all confusion with terms already used in zoological 
geography. I trust therefore that it may meet with general 
acceptance. 

This small, compact, but rich and -varied region, consists of 
aU India and China from the limits of the Pal<earctic region; 
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 peyuliar 
forming in each case about one half of the total number it 
possesses. 

oj the O?'iental ngion.-First we have the 
Indian sub-region, consistiug 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 mOlmtainous. forest 
region, and possesses several peculiar forms as well as some 
Malayan types not found in the first sub-region; 
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N ext we have the Indo-Chin ese 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 to 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 ahseilce from tIle first sub-region of mauy of 
tIle forms mpst characteristic of the other three, and the number 
of families and genera of mammalia and birds which occur in it 
and also in Africa, it has been thought by SOme naturalists that 
Wis 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 XII. devoted to the Oriental region, where 
it is ' shown that the African affinity is far less than has L8en 
represented, and that in all i tS essential features Central India is 
wholly Oriental in its fauna. 

Before leaving this region a few words may Le said about 
Lemuria, a name proposed by Mr. Sclater for the site of a sup­
posed submerged continent extending from Madagascar to Ceylou ' 
and Sumatra, in which the Lemuroid type of animals was devel­
oped. This is undoubtedly a 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. Blyth 
proposed, make this hypothetical land one of our actual Zoo­
logical regions. It represents wllat 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 anima ls, we must 
make it extend from West Africa to Burmah, South China, and 
Celebes; an area which it possibly did once occupy, but which 
cannot be formed into a modern Zoological region without vio­
latinG much more important affinities. If, on the other hand o , 
we leave out all those areas which undoubtedly belong to other 
regions, we reduce I,emuria to Madagascar and its adjacent 
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_ islands, which, for reasons already stated, it is not advisable to 
treat as a primary i'egion. 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 thi s work. 

A1tst?'alian R e,qion.-Mr. Sclater's original name seems pre­
ferable to Professor "Austral-Asian;" the incon­
vlilnience of which 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. Sclat er. 
Australia is the great central mass of the region; it is by far the 
richest in vari ed arid highly rem arkable forms of life; and it 
therefor e seems in every way fitted to give a name to the region 
of which it is the essential element. The limits of this region 

, in the Pacific are somewhat obscure, but as so many of the 
Pacific I slands are extremely poor zoologically, this is nnt 9f 
great import ance. 

Sub-di visions of the Austmlicm R egion.-Th e 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 tropi cal Pacific I sland s, and is characterized by 
several peculi ar genera of birds which are all allied to Australian 
typ es. The fourth, consists of New Zealand with Auckl and, 
Chatham, and Norfolk Islands, and must be called the New 
Zealand sub-regiun. 

The extreme pcculiarities of New Zealand, due no doubt to 
its grea t isolation and to its being th e remains of a more 

land , have indu ced several naturalists to suggest th at 
it ought justly to form ' a Zoological region by its elf. But th e 
inconv eniences of such a procedure have been already point ed 
out; and when we look at its birds as a whole (they being the 
only class sufficiently well represent ed to found any conclusion 
upon) we find that the majori ty 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 



78 DISTRIBUTION OF ANIMALS: [PAnT I. 

of a single representative of a unique order of reptiles, is, as 
before 'remarked, of the same character as the preservation of 
tlie in the caverns of Carniola; and can give the locality 
where it happens to have survived no claim to form a primary 
Zoological region, unless supported by a tolerably varied and 
distinctly characterized fuuna, such as never exists in a very 
restricted and insular area. 

Neot?'opical RI!(Jion.-Mr. Sclater's original name for this 
region is preserved, because change of nomenclature is always 
an evil; and neither Professor Huxley'S suggested alteration 
"Austro-Colnmbia," nor Mr. Sclater's new term "Dendroarea" to , 

appear to be improvements. The region is essentially a tropical 
one, and the extra-tropical portion of it ' is not import,ant 
enough to make the name inappropriate. That proposell 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 tract of North America 
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 Neot?'opical Region.-The 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 characteristics 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 th.e ext.remity of the Con­
tinent· and we must include III It the west SIde of the Andes as , 
far as the limits of the forest tiear Payta, and the whole of the 
hiah Andean plateaus as far as 4° of south latitude; which 
m:kes it coincide with the range of the Camelidre and Chin­

<:hillidre. 
The third, or Mexican sub-region, consists of Central America 

and Southern Mexico, but it has n? distinguishing character-

o 

• 
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istics the absellce of some of the more highly specialized 
N eotropical groups. It is, however, a convenient division as 
comprising the portion of the North American continent which 
belongs zoologically to South_America . 
. The fomth, '01' Antillean sub-region, consists of the West 

India ' islands (except Trinidad an,d Tobago, which are detached 
portions of the continent and must be grouped in the :first sub­
l'egion); and these reproduce, in a much less marked degree, 
the phenomena presented by Madagasc ar. Terrestri al mammals 
are almost entirely wanting, but the larger islands possess three 
genera which are altogether peculiar to The birds are 
of South American forms, but comprise many peculiar genera. 
Terrestrial molluscs 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. 
Nea?'ct'lc R egion.-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 Palrearctic 
region, but even here there are some characteristic species. 
The southern limit bet\.veen this region and the N eotropical 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 inclnde all the opcn highlands of 
Mexico and Guatemala. This would coincide with the range of 
several characteristic N eal'ctic genera. 

Distinction oj the N eantic jT01n the Palceantic R egion.-The 
N earctic 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 neaTly one- third of all it possesses. This proportion is very 
nearly the same f. S in the Pal rearctic region, while the number of 
peculiar families of vertebr ata is very much greater. It has been 
already seen that both Mr. Blyth "and Professor Huxley are 
disposed .to unite this region with the Pal rearctic, while Pro­
fessor Newton, in his articl e on birds in the new edition of the 
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Encyclopredia Britannica, thinks that as regards that class 
can bardly 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 N earctic 
region can very properly be maint ained. 

of the Neantic R egion.-The sub-regions here 
depend on the great physical . features of the conntry, and have 
been in some cases accurately defined by American naturalists. 
First we have the Californian sub-region, consistina of Cali-. '" 
fornia and Oregon-a narrow tract between the Sierra Nevad a 
and the Pacific, but characterized by anum bel' of peculiar 
species and by several genera found nowhere else in the region. 

The second, or Rocky Mountain sub-region, consists of this 
great mountain range with its plateaus, and the central pl ains 
and prairi es to abont 100 0 'vest longitude, but including New 
Mexico and Texas in the South . 

The third and most important sub-region, which may be 
termed ' the Alleghanian, extends to the Atlantic, in­
cluding the Mississippi yalley, the Alleghany Mountains, and 
the East ern United This is an old forest district, and 
contains most of the characteristic animal types of the reO'ion. 

The fourth, or Can adian sub-region, comprises all the 
part of the continent from the great lak es to the Arctic ocean; 
a land of pine-forests and barren wastes, characterized by Arctic 
types and the absence of many of the gene ra which distin­
guish the more southern portions of the region. 

Obse?"Vations on the se?'ies of twenty-four sub­
regions here adopted w'ere arrived at by a careful consideration 
of the distribution of the more important genera, and of t.he 
mat ei'ials, both zoological and geographical, available for to eir 
determination; and it was not till they were almost finally 
decided on that the}' were found to be equal in number throuO'h-, b 

out all the reO'ions-four in each. As this is of areat 
J b 

advantage in tabular and diagramm atic presentations of the 
distribution of the several families, I decided not to disturb 

, it unless very strong reasons shourc1 app ear for adopting a greater 
or less numL er in any parti cular case. Such however have not 



CHAP. IV .] ZOOLOGICAL 81 

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 fct7nili es of velt.e­
brates and gene?'Ct of mammalia and birds; and also a general 
table of the regions and sub-regions, arranged in the order tha.t 
seems best to show their 1l1utuftl relations. 

I 
I 

RI CHNESS OF THE SIX RE GIONS. 

'· ERTE BRATA. l\IAl'tIMALlA. BI RDS . 

R E GION S. FnnJi- Pecu liar Peculiar P er P eculiar Per 
lies . famili es Genera. genera. ccntage. Genera. genera. centagc. 

- - - --- --- --- --- --- - - - ---

Pal rearctic . . . 136 3 100 35 35 174 57 33 
Ethiopi lLn . .. 174 22 140 6.,1 294 179 60 
Orien tal ... .. . 16.,1 12 ll 8 55 46 340 165 48 
Australian ... 141 30 72 44 61 298 189 64 
N eotropi cal.. 168 44 130 103 79 683 576 86 
Nearctic ... . . 122 12 74 2.,1 32 169 52 31 

T ABI,E OF RE GIO NS AN D SUB-REGION S. 

___ _ 

Ell ) Transition to Ethiopi an. 
1. Palrearct.ic. .. 1. 

2. 
3. 
4. 

Nor th Europe. 
Medit erran ea..n (or S. 
Sibe ria. 
ManchlU'ia (or Jap au) . 

II. Ethiopi an ... 1. E ast Afric a . 
2. "\'" est Africa. 
3. Sou th Africa . 
4. Mada.gasca.r. 

Transit ion to N earctic. 
Transiti ou to Oriental. 

Trilnsition to Palrearcti c. 

G 
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T ABLE OF REGIONS AND SU B-RE GIO NS- con tinue d . 

Regions. Sub-regions. R c:nnrks. 

HI. Oriental ...... 1. Hindo stan (or Central I nd.) Transition to Ethiopi an. 
2. Ceylon. 
3. I ndo-China (or Him abyas ) Tran sit ion to Pa lre:trctic. 
4. I ndo-Mabyn . Transition to Anstralian. 

IV. Australian ... 1. Aust ro-Malaya. Transi tion to Oriental. 
2. Australia,. 
3. P olynesia.. 
4. N ew ZeaJa.nd. Tmnsition to N eotropi ca,l. 

V. N eo tropicaL. 1. Chili (or S. Temp. Am .) Transition to Austra,lian. 
2. Brazil. 
:3. Mexico (or Trop. N . Am.) Transition N earctic. 
4. Antill es. 

VI. N earctic ..... 1. California. 
2. Rocky Mouutains. Transition to N eotropical. 
3. Alleghanies (or E ust U. S.) 
4. Canada. Transition to Pal marctic. 

.. 

" 



CHAPTER V. 

CLASSIFICATION AS AFFECTING THE STUDY OF GEOGRAPHICAL 

DISTRIBUTION . 

. A LITTLE cOllsidera.tiun will convince us, that no inquiry iuto 
the ca,uses and whieh determine the geographical distribll­
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 na tural classification to work upon. Let us, 
for example, take three animals-a, b, and c-which have a 
general external resemblance to each other, and are usually . 
considered to be l'c[tlly allied; and let us suppose tbat a and b 
inhabit the same or adjacent districts, wbile c is found far away 
on the other side of the globe, with no animals at all resernbliug 
it in any of the iutervenin O" eountries . vVe should here have a, o 

difficult probl em to solve; for we should have to show that the 
general laws by whiuh we account for the main of 
distribution, will explain t,his exceptional case. But now, sup­
pose some comparative anatom ist takes these animals in hand, 
and finds that the resemblance of c to a and b is only superficial, 
while their int ernal structure exhibits marked and important 
differences; and that c really belongs to allother group of 
animals, d, which inh abits the very region in which c was 
found-and we should no Ion O'er have anytlling to explain . 
This is no imaginary case. U to a yery few years ago a 
curious :Mexican animal, B assa'ris astuta , was almost always 
classed in the civet famil y (Vivenid :::e), 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 (Procyonidre), a group confined to North and South 
America. In another case, however , an equally careful exami­
nation shows, that an animal peculiar to the Him alayas (/Elunts 
julg ens) has its nearest ally in, the Oe1'Coleptes 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 affiniti es of its component .species. 

According to the laws and causes of distribution discussed in 
the precedin g chapters, we should find limited and defined 
distribution to be the rule, univer sal or indefinite distr ibution to 
be the exception, in every natural group corresponding to what 
are usually regarded as families and genera; and so much is 
this 'the case in natur e, that when we find a group of thi s 
nominal rank scattered as it were at random over the earth \" - , ·, e 
have a strong pre,mmption that it is not natural; l)tlt is, to . a 
considerable extent, a haphazard collect ion of species. Of course 
thi s reasoning will only apply, in cases where ther e are no 
unu sual means of dispersal, nor any exceptional causes which 
might determ ine a scatte red distribution. 

From th e considerations now adduced it becomes evident, th at 
it is of the first importan ce for the success of our inquiry to 
secure a natural classification of animals, especially as regards 
the families and genera. The higher groups, such as clfl.sses and 
orders, are of less importan ce for purpose ; because they are 
almost always widely and often ulllversally distl'ibllted, except 
those which are so small as to be evidently the nearly extinct 
representatives of a once more exte nsive series of forms. "iiV e 
now proceed to explain the classificat ion to be adopted, as luw 
down as the series of families. To these, erplivnlellt Engli sh 

-l 

\., 
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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 an imal lcingdom according to 
two eminent modern authorities are as ' follows: 

HUXLEY. AND GERSTAEKER. 
Classification of l\ni mals (1869). J-Iandbuch der Zoologie (1868) _ 

1. Protozoa 
2. Infu soria 5 
3. Ccelenteratn. 

1. Protozo a. 

2. Ccelentemta. 
4. Ann uloidn. 3. Echinoderm ata . 

5. Annulo sn. {
4. Vermes. 
5. Arthropuda. 

6. Mollusco icb 6. 1liIollnscoida. 
7. Mollu r,ca 7. Mollusca. 
8. Vertebrata 8. Vert ebrata . 

For reasons 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 Qoth 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 mamma lia are as follows: 

.MAMMALIA. 

H UXLEY (1869), FLOWER (1870). 

MonodeIphia •.. 

Didelphia . . . . . . 
Ornithodelphia 

1. Primat es 

2. Chiroptera , 
3. In sectivora 

4 . Carnivora 

5. -Cetacea } 
6. Sirenia 

7. Ungulata 

8. Probo scidea ... 
9. Hyracoidea ... 

10. Rodentia 
1 J. Edentata 
12. Marsupialia ... 
13. Monotremata 

CARU S (1868). 

]. Prim ates. 
5. Pro simii. 
2. ChiToptera. 
3. Insectivora. 

5 6. Carnivora. 
7. Pinnip edia. 

12. N atant ia. 
( 10. Art.iodactyla. 

11. Perissodactyla. 
9. Probo scidea. 
8. Lamnungia. 
4 . Rodentia. 

13. Bruta ·. 
14. Mal·supialia. 
15. Monotremata. 
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The above ' series of orders is arranged according to Profe ssor -J 

Flower's Osteology of Jiarnrnnlia, and th ey will follow in this 
succession throughout my work. Professor Huxley arr anges 
the same orders in a different series . 

In determining the manner in which the several orders shall 
be subdivided into famili es, I have been guid ed in my choic e of 
classifications mainly by the degree of attention the aut.hor ap­
p 3ars to have paid to the group, and his kno wn abilit y as a 
system'atic zoologist; and in a less degree by consid erations of 
convenience as regards the speci al purpo ses of geographi cal dis­
tribution. In many cases it is a matter of great doubt wheth er 
a certain group should. form several distinct famili es or be uniteel 
into one or two; but one method may brin g out the peculiariti es 
of distribution much bet ter than th e oth er, and this is, in ·our 
case, a sufficient reason for adopting it. 

:For the Prim ates I follow, with some modification s, tlle 
classification of Mr. St. George given in his article 
" Apes" in the new edition of the Encyclopcedia Brit anniCCl, and 
in his paper in the Proceedings of the Zoological Society of London, 
1865, p. 547. It is as follows: 

Ord er-PRIMATE S, divided into two Sub- orders : 
1. Anthr opoidea. 

Simii 

Cebii 

II. Lemuroidea. 

Sub- order-A NTHROPOIDEA. 
Fant_ 

Hominiclre 

{ 

1. Simiid re . .. . .. 
..... ... .... 2. Semnopitbecidre 

3. Cynopith ecidre 
S 4. Cebid re . . , 

....... ..... I 5. Hapalid re 

Sllb-ord.er-·- LEMUROIDEA. 
Fnm. 

6. LeDllU'idre ... 
7. Tarsiidre 
8. Chiromyidre 

Man. 
Anthropoid A pes . . 
Old-world 
Baboons and Macaques 
America·n Monkeys. . 
Marmosets . 

Lemurs. 
Tarsiers. 
Aye-ayes. 

Omittin er man (for reasons stated in the preface) the thr ee 
first famili es are considered by Profe ssor Miv art to be sub­
families of Simiid re ; but as th e geographi cal distribution of 
the Old apes .is especially inter esting , it is thou ght 

to 

, 
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better to treat them as families, a rank which is claimed for the 
anthropoid apes by ma.ny 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 tbe papers of 
Dr. J. E. Gray and Mr. Tomes. A monograph by Dr. Peters 
has long been promised, and his outline arrangement "as 
publislJed in 1865, but this will perhaps be materially altered 
when the work a.ppears. 

Order-CHIR 0 PTERA . 

Frugivor a 

In sectivom 
) 

l Gymnorhini 

Fam. 
. . . 9. Pteropid re 
} 10. Phyllostomid re 
1 11. Rhino lophidre 

{ 
12. .. . 
13. Noctilionid re .. . 

Fruit-eatin g Bats. 
Leaf-nosed Bats. 
Hor se-shoe Bats. 
Trne Bats. 
Dog-headed Bat s. 

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 th at the few detai ls given of the distribution of the 
bats are not trustworthy. vVe have therefore made little use 
of this order in the theoretic al part of the work 

The osteology of the Insectivora has been very carefully 
worked out by Professor l\fiv art in the Jonnml oj Anatomy 
and Phy siology (Vol. ii., p. 380), and I follow hie; classification 
as given there, and in the PToceeclings oj the Zoological Socidy 

.. (1871). 

Order- I NSECTIV ORA. 
Fam. 

14. GaJeopitheciclre 
15. Macroscelidid re 
16. Tup aiidre 
17. Erinaceidre .. . 

. .. \ 

18. Centetid re .. . 
19. P otamogalidre 
20. Chry sochlorid re 
21. Talpid re 
22. Soricidre 

Flying Lemnr s. 
El ephant Shrews. 
Squirrel Shrews. 
Hedgehogs. 
Tenrecs. 
Ott er Shrew. 
Golden Moles. 
Moles. 

-Shr ews. 

...., The next order, Carnivor a, has ' been studi ed in detail by 
Profe ssor Flow er; and I adopt the classification given by him in 
th e P1"ocecdings oj the Zoological Society, 1869, p. 4. 
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Order-CARN IVOlLi.. 

Fam. 

(23. F elid re ... . .. 
) .. . 

26. Protehd re ' " l
2v, Vrl' err.ldre .. . 

27. Hyrenid re 
28. Canidre ... 

{ 

29. Mustelid re 
30. Pro cyonid re 
31. .fElurid re .. . 

f .fEluroidea 

FissilJeelia 1 C . 1 ynOl( ea 

Arctoid ea 

Pinnipeelia 

32. Ursidre .. . 

{ 

33. Otariid re .. . 
.. . 34 . . Triche chid re 

35. Phocid re .. . . 

Cats, Lion, &c. 
Cryptoprocta. 
Civet s. 
Aard-wolf . 
Hyrenas. 
Dogs, Foxes, &c. 
Weasels . 
Racoons. 
P andas. 
Bears. 
Em'eel Seals. 
W alrus. 
Seals. 

The Cetacea is one of those orders the classification of which 
is very unsettled . The animals comprising it are so huge, and 
th ere is so much difficul ty in preserving them, that only a very 
few species are. known with anything like completeness. A con­
siderable numb er of genera and species have been described or 
indi cated; but as many of these are founded on imperfect speci­
mens of perhaps a single individu al, it is not to be wondered at 
that those few naturali sts who occupy th emselves 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 inh abit the ocean, and 
of only a few of them can it be said th,at anything is aceurat ely 
known of their distribution. I therefore consider it best to follow 
Professor Carus, who makes a smaller number of families; but 
I giye also the arrangement of Dr. Gray in his Briti sh Museum 
catalogue of whales and seals, as modified subsequently in 
the 'Proceedings of Zoological Society, 1870, p. 772. The Zeu­
glodontidre, a family of ext inct tert.iary whales, are classed by 
Professors Owen and Carns between Cetacea and Sirenia, while 
Professor Huxley considers them to have been carnivorous and 
allied to the seals. 

--..r 
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Order- CETACEA. 

Fam. (CARUS). Fam. (GRA\"). 

36. Balroniclro. 
37. Balronopteridro. 

Sub-orde r 1.-1 Balronid ro . .. 
Mystuceti. Bal ronoptericlre 

Catoclonticlre ... 38. Catodontidre. 

Hyperoodon ticlre 

Sub-order 11.- Monodontidro 
Odontoceti. 

{

HyperOOdontidre. 
39. Epiodontid ro. 

Xiphiaclro. 
40. (Part of Delphiniclre.) 

• f Plat unistid re. 

Delphinid re 

Iniltd re. 
Delphiniclro. 

41. \ GlObiocePhalid ro. 
Orcaclre. 
Belllgidro. 

Extinct f,tmily Zeuglodontid re. 
P on toporiadre. 

Order- SIRENIA . 

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

Family 42 . Manatidre. 

The extensive order Ungulata comprises the three orders 
Pachyc1erma.ta, Solidungula, and Ruminantia of the older natu ­
ralists. The following classification is that now generally 
adopted, the only difference of opinion being as to whether 
some of the groups should be classed as families or sub-families, 
a matter of little importanc e for our purpose: 

Peri ssodacty la or 
Odd-to ed Ungulates 

Artiod actyla or 
Even-toed Ungulat es 

Order-UNGULATA . 

Fa1l1. 

} 
43. Eqllid re .. . 

..• 44. Tapir idro . ,. 
45. Rhinocerotid re .. . 

1 

S . {46. Hippopotamidre 
Uilla 47. Slliclre ... .. . 

Tylopoda 48. Camelidre .. . 
Tragulina 49. Tragllliclre .. . 

{

50. Cervid re . . . . .. 
Pecora 51. 

52. BOYldre . .. '" 

H orses. 
Tapirs . 
Rhinoceros. 
Hippopotamu s. 
Swine. 
Oamels. 
Chevrota ins. 
Deer. 
Giraffes. 
Cattle, Sheep, 

1 Ante lopes, &c. 
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The t\.vo next orders consist of but a single family each, viz. : 

Order 
PROBOS CIDEA 
HYRACOIDEA . 

Fam. 
53. Eleph antid re 
54. H yracidrn 

Elephant s. 
Rock-rabb its. 

We now come to the Rodenti a., a very extensive and difficult 
order, in which there is still much difference of opinion as to 
the detail s of classification, although the main outlines are pretty 
well settled . The foundations of a tru e classifica.tion of this 
order were laid by Mr. G. R. 'Waterhouse more than thirty years 
ago, and succeeding authors have done little more th an follow 
his arrangement with unilllpOTtant modifications. Professor 
Lilljeborg, of Upsala, has however made a specin.l study of thi s 
group of animals, and has given an original and detailed classifi­
cation of aU the genera. (Sy stmnatisk Ojt'e?'sigt af de Gnagande 
Daggd;j1b?'Cn, Glires. UpsaZC!:, 1866.) I follow thi s arrangement 
with a few slight modifications suggested by other naturalists; ,.­
and which make it better adapted for the purposes of ,thi s work. 

Ord er-RODENTIA . 

f 
Murina 

(W,aterhonse) 

Sirnplicidentati I 
l H yst ricina 
(Waterhouse) 

I · 'J . { Leporina 
Dup ICI ' entat l (Water house) 

Fam. 
55. Murid rn 
56. Spal acidrn 
57. Dipodid m 
58. Myoxidre 
59. Saccomyidre 
GO. Castoridrn 
61. Sciuric1re 
62. H aplooc1ontid rn 

{ 

63. Chiu chillic1re 
64. Octodo ntic1::c 
65. Echimyiclrn 
66. Cercolab iclre 
67. H ystr iciclrn . 
68. Caviiclre 

{ 
69. Lagomyiclrn 
70. Leporid rn 

Rat s. 
Mole-rats . 
J erboas . 
D orm ice. 
Pouched R ats. 
Beaver s. 
Squirrels. 
Sewellels. 
Chinc hill as. 
Octoclons. 
Spiny Rats. 
Tree Porcupines. 
Por cupin es. 
Cavies. 
Pika s. 
H ares . 

The Edent ata have been classified by Mr . Turner, in the 
PToceedings of the Zoolo[lical Society (1851, p. 205), by Dr. 
Gray in th e British Museum Catalogue, and by Professor Carns 
jn his Hanclbuch. The former takes a middl e course betw een 

Q 
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the numerous families of Dr. Gray, seven in number, and the 
two families to which Professor Oarus restricts the existing 
species . I therefore follow Mr. Turner. 

Orcler-EDENTATA. 

Fnm. 
Bradypocl a ... 71. Bmclypoclidre ... Sloths. 

{
Z2. ... - Scaly 

E t 1 13. Dasypodldre ... Armad Illos. 
< n omop lag't 74. Orycteropodidre... Ant-bears. 

75. MyrllleCOlJhagidre Ant.-eaters. 

The Marsupials have been well classified and described by 
Mr. 'Waterhollse in the first volume of his Natural Hist01'Y of 
}'fammalia, and his arrangement is her e followed. The sub­
orders adopted by Professor Oarus are also given . 

Rapacia (Wagner) 

Poephaga (Owen) 
Carp ophaga (Owen) 
Rhizophaga (Owen) 

Order- MARSUPIALIA. 

Fnm. 'j7(). Didelphidre ... 
77. Dasyuridre '" 
78. Myrmecobiidre 
79. Peramelidre ... 
80. MacropodidfB 
81. Phala ,ngistid re 
82. Phascolomyidlf:! 

Order-MONOTREMATA. 

Opossums. 
Native Cats. 
Native Ant-eater. 
Bandicoots. 
Kangaroos. 
Phalangers. 
Wombats. 

The last order, th e Monotremata, consist of two families, which 
Profes sor Oarus combines into one, but which it seems mOFe 
natural to keep separate. 

Fnm. 
83. Orni thorh ynchid re 
84, E chidnicl re . . . 

Duckbill . 
Echidna. 
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BIRDS. 

Birds are perhaps the most difficult to classify of all the 
divisions of the vertebrata. The species and genera are 
exceedingly numerous, and there is such a great uniformity 
in general stmcture 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 
anatomical characters and in many cases plainly violated well­
marked affinities. Characters derived from the form of the 
sternum, the scutellation of the tarsi, and the arrangement of 
the feathers, have all assisted in determining natural groups. 
Moroe recently Professor Huxley has applied the variation 's of the 
bony palate to the general arrangement of birds; and still more 
recently l?rofessor Garrod has studied certain leg-muscles for 
the same purpose. The condition of the young as regards 

Plumabae, and even the form, texture, and coloration of the eaO" 
bb' 

have also been applied to solve doubtful cases of affinity; yet 
the problem is not sett led, and it will probably remain for 
another generat ion 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 aU the recent classifications; 
since experience has shown that no arrangement in which one 
set of characters is mainly relied on, long holds its ground. 
Such modifications of the old system as seem to be well 
established ,vill be adopted; but the older gToupS will be ad­
hered to in cases where the most recent classifications are open 
to doubt, or seem inconvenient as separating families, which, 
owina to their similarity in general structure, form and habits 

o 

are best kept together for the purposes of geographical dis-
tribution. 

The old plan of putting the birds of prey at the bead of the 
class, is now almost wholly given up; both because they are not 
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the most highly organis ed, 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 Pas seres ther efore are placed first; and the 
series of famili es is begun by the thrush es, which are certainly 
the most typical and generally well-organised fOI'Dl of birds. 
In stea d of the Scansor es and Fissirostres of the older authors, the 
order Picarire, which includes them ooth, is adopt ed, but with 
SODle reluctance; as the former are, generally speaking, well mark ed 
and · strongly contrasted groups, althou gh certain families have 
been shown to be int ermediate . In the Pic arire are included the 
goat-snckers, swifts, and hummin g-bird s, sometim es separated 
as a distinct order, Macrochir es. The parr ots aud the pigeons 
form each a separate order. The old groups of Grallre and 
Anseres are preserved, as more convenient than breaking them 
up iuto widely sepa rated parts; for thou gh the latte r plan may 
in some cases more strictly repr esent their affiniti es, its details 
are not yet estab lished, nor is it much used by ornithologists. 
Tn accordan ce with these views the following is the series of 
Jrder s and famili es of bird s adopt ed in this work: 

Class-AVE S. 
01'<.1"1'5, 

1. P asseres 

2. Picari re 

{ 
Iucludin g the great mass of the smaller birds-Crow s 

., . Finch es, Flycatchers, Creepers, Hon eysuckers, &c., &c.' 
.. . l Incln?in g Cuckoos, Toucans, Kin gfishers, 

I Swif t.s, &c., &c. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

P sittac i 
Columhre 
Gallin re 
Opisthocomi 
AccipitrE's : , , 
GrnTlre 
Anseres 
Struthione s '" 

Parrot s only. 
Pigeous and the Dodo, 
Grou se, Ph easants, Curl1SS0IVS, Monud·builders, &c. 
The Hocco only. 
Eagles, OwIF, and Vultur E'S, 
H erons, Plover s, R.ails, &c. 
Gulls, Ducks, Div ers, &c 
Ostrich, Cassowary, Apteryx, &c. 

The Pass eres consist of fifty families, which may be arrang ed 
and group ed in ser ies as follows. It must however be remem­
bered that the first family in each ser ies is not always that 
\V hich is most alli ed to the last family of the preceding series . 
All exte nsive natural groups consist of uivergent or branchin g 
alli ances, which rend ers it impossible to arran ge the whole in 
olle continn ous se]'ies. 
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A.-TYPICAL OR TURDOID 

1. Turdidre 
2. Sylviid re 
3. Tim aliidre 
4. Panllrid re • 
5. Cinclidfe 
6. Troglodytid re 
7. Chum reidre 
S. Certhiid re 
9. Sittid re 

10. Parid re 
11. Liotrichid re 
12. Phyllorn ithid re ... 
13. P ycnonotid m 
14. Oriolid re 
] 5. Campeph agidm ... 
16. Dicl'Ul'idm 
17. Muscicapid m ... 
18. P achycephalidm 
19. L ftniiclm 
20. Corvid m 
21. P ara diseidm 
22: Melipha .gidre 
23. N ectarineidm 

PAS SER ES . 

Thru shes. 
Warbl ers. 
Babble rs. 
R eedlin gi'. 
Dipp ers. 
Wrens. 

Creepers. 
Nutha tches. 
Tit s. 
Hill-tit s. 
Green Bulblll s. 
Bulbul s. 
Orioles. 
Caterpillar -shrik es. 
Drou gos. 
Flycatc hers. 
Thi ck-h eads. 
Shrik es. 
Crows. 
Paradi se-bird s. 
Hone y-suck ers. 
Sun-birds. 

B.-TANA GROID P ASSER ES. 

24. Dicmidm 
25. Drepanidid re 
26. Crerebirlm 
27. Mniotiltid m 
28. Vireonid re 
29. Ampelid m 
30. Hirundinid re 
31. Icterid m 
32. Tanagr id re 
33. Fringillid re 

34. Plo ceid m 
35. Sturnid re 
36. Art a.mid re 
37. Alaudid re 
38. Motacillidre 

Flower-pe ek ers . 

Sugar-birds. 
VIr ood-wa.rbler s. 
Gre enlets. 
' Vax'wings. 
Swallows . 
H angllests. 
'r,magers. 
Fin ches. 

C .-ST URNO ID P .IISSERES . 

Weaver -bil·ds. 
Stltl'lings. 
Swallow-shrikes. 
Larks. 
'iYagta ils. 

D.-FoRMICAROID P_-\SSERES . 

39. Tyrannid re 
40. Piprid m 
41. Cotingidm 
42. Phytotomid re 
4:3, Eurylmmid m 
44. Dendro()ol aptid re 
45. Formicariidre 

Tyrants. 
Mnnakins. 
Chatterers . 
Plant- cutt ers. 
Bro ad-bill s. 
American Creepers. 
An t-thru shes. 

[PAltT l. 
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D. - FORMICAROID P AS SER ES-contimlCd . 

46. Pteroptochid ::e 
Pittas. 47. Pittid ::e 

48. Paictid::e 

49. Menurid ::e 
50. Atrichid ::e 

E.-ANOMALOUS PASSERES. 

Lyre-bird s. 
Scrub-birds. 

95 

The preceding arra ngement is a modification of that proposed 
l)y myself in the Ibis (1874, p. 406) . The principal altera­
tions are adding the families Panuric1re and Sittidre in series 
A, commencing series B with Dicreic1re; bringing ViTeonidre 
next to the alli ed American family Mniotiltidre; and placing 
Motacillidre in series C next to Alaudidre. At the suggestion of 
Profe ssor Newton I place Menuriclre and Atrichidre apart from 
the other Passeres, as they both possess striking peculiarit.ies of 
anatomical structure . 

The heterogeneous families constituting the ordm: Picarire may 
be conveniently arranged as follows: 

r Picid re Woodp eckers. 
52. Yuugidre Wryneck s. 
53. J ndicatorid re Honey-guide s. 

Sub-ordcr- 54. Megalremidre Barbet s. 
Scansores. \ '" Rh,mph"tid . Toucans. 

56. :Musophagidre Plantain-e aters. 
57. Coliidre '" Colies. 
58. Cuculidre Cuckoos. 

Intermedi ate ... 59. Lepto somicl re The LeptosollU1. 
60. Bucconid::c Puff-birds. 
61. Galbulid m J acamars. 
62. Coraciid re Hollers. 
63. Meropidre Bee-eaters. 
64. Todid re Todies. 
65. Momotid re Motmots . 
66. Trogonid re Trogons. 

Sub-order- 67. Alceclinidre .. , Kin gfishers. 
Fissu'o tres. 68. Bucerotidre ... Hornbills. 

69. Upupidre Hoopoes. 
70. Ini sorid re Promerops. 
71. Pod argidre .. . 
72. Ste atornithirlre 

Frog-mouths . 
The Guacharo. 

73. Caprimul gidre Goatsuckers . 
74. Cypselidm 
75. Trochili d::c . .. H uillIlling-birds. 
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The Psittaci or parrot tribe are still in a very unsettled state 
of classification; that recently propo sed by. Professor Ganocl 
differing widely from the anangemel1t adopted in Dr. Finsch's 
monograph of the order. Takin g advantage of the research es 
of these and other authors, the followin g famili es are adopted as 
the most convenient in the present state of our knowledge: 

76. Cacatuidre ... 
77. Platy cercidre 
78. Pal reornitbidre 
79. Tricboglossidre 
80. Conuridre . .. 
81. P sitt acidre '" 
82. N estoridre .,. 
83. Stringopirlre 

The Cockatoos . 
The Broad-tailed P 'troq nets of Australi;t. 
The Ori enta l P arrots and P aroquets . 
The Brush-tongued Paroquets and Lorie s. 
The Mac aws t,nd their allies . 
The African and South American Parrot s. 
The N estors of N ew Zealand. 
The Owl-parrots of New Zealand . 

The Columb re, or pigeons, n,re also in. a very unsatis factory 
state as regards a natural classification . The families, sub­
families, and genera prop osed by various authors are very I 
numerous, and often (Iuite irreconcilabl e. I therefore adopt J!>-­
only two famili es ; and generally follow Mr. G. R. Grily's hand-
list for the genera, except where tru stworthy authorities exist 
for a different arrangeme nt. The families are: 

84. Columhidre ., . Pigeons [lnd Doves. 
... Th e ext inct Dodo and allies. 85. Didid re 

The Gallinre, or game-birds, may be divided into seven 
famili es : 

Pam. Sub· fn n1. 

86. Pteroclicl re 
87. Tetr aonid m 

88. 

f 
Pavollillre . .. 
Lophoph ori nre 

. . . 

Phasianiclre "'1 Euplo camwm 
Gallium .. . 

.. . 
N umldill re .. . 

89. Tnrnicid re 
90. i\1egiipodiidre . 

{

CraClllre ' .-
91. Crac idm .. , P enelopinre . . . 

Oreophasinre 
92. Tinamidm 

Sand- grou se. 
P artri dges and Grouse. 
Peltfow!. 
Tragopa.ns, &c. 
Phea sants. 
Fire-backed Phea sn nts, &c. 
Jun gle-fowl. 
Turkey s. 
Gu in en.-fowl. 
Hemipode s. 
Mound-makers. 
Curnssows . 
Gua ng. 
l\1011ntaiu-pheasa n t. 
'I'inanlfJUs. 

r , 
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The Opisthocomi consist of one family containing a single 
species, the" Rocco" of Guiana . 

Family 93. OpisthocOllliclre. 

The Accipitres, or birds of prey, which were long considered 
to be the highest and most perfect order of bu'ds, are now 
properly placed lower down in the series, theu' affinities being 
more 'with the aquatic than with the perching bU'ds. The 
following is the arrangement adopted by Mr. Sha<rpe in his 
recently puMished Briti sh Museum catalogue of diurnal bU'ds 
of prey:-

Sub·orders. Fam. 

f 91. Vulturid re 

F alcones t95
. 

Serp ent:1riid re 

96. Falconid re 

Pandione s ... 97. Panclionidre 
Strig es ... 9S. Strigiclre 

Sub·families. 
i V ulturin re . .. . .. 
( Sal'corh:1mphinr:e . 
( Poly borni re 
! Acei pi trinre 

l 
Buteoninre 
Aquilinre ... 
F alconin re 

Vultures . 
Turk ey-buzzard s. 
en.mcaras. 
Hawks. 
Buzzards. 
Ktgles. 
Falcons. 
Fishing-eagles. 
Owls. 

The GralIre or Gral1atores are in a very un sett led state. . The 
following series of families is in with the views of 
some of the best modern ornithologist s : 

99. Rll,llidre . . . 
100. Scolopacic1re 
101. Chionic1idre 
102. Thinocorid re 
103. Pa.rrid re .. . 
lO4. Glar eo lid re 
105. Characlriiclre 
106 . Otidid re ... 
107. Gruicl re ... 
lOS. Cariamid re 
109. Aramicl re .. . 
110. Psophiicl re 
111. Eu rypygid re 
112. Rh.inochcetid re 
113. Ardeid re ... 
114. P lataleidre 
115. Ciconiicl re 
116. P alamed eid re .. . 
117. Ph renicop tericlre .. . 

Ba.iIs, &c. 
Sandpipers and Snipes 
Sheath -bill s. 
Qua il-snipes. 
Jacanas. 
Pl'a tin coles. 
Ployers . 
Bust ards. 
Cran es. 
Ca,riamas. 
Gua.nHmas. 
Trump eters. 
SUIl-1Jitterns. 
Kag us. 
H eron a. 

. and Ibis. 
' torks . 

Screame rs. 
·Fl::lmingoes. 

H 
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The Anseres or N atatores are almost equally unsettled. The 
flamingoes are usually placed in this order, but their habits best 
assort with those of the waders. 

Fam. 
ll S. Anl1ticlre 
119. Ll1riclre 
120. Procelhriicl re 
121. P elecanidre ... 
122. Spheniscidre 
123. Colymbidre 
124. Podicipid re ... 
125. Alcidre 

Duck l1nd Geese. 
Gulls. 
Petrels. 
Pelicans. 
Penguins. 
Divers. 
Grebes. 
Auks. 

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

Fam. 

{ 

126. Struthionid re 
Living 127. Casuariidre ... 

128. Apterygidre ... 

[ 

129. Dinornithidre 
Extinct 130. Pal apterygidre 

131. lEpyornithidre 

REPTILES. 

Ostriches. 
Cassowaries. 
Apteryx . . 
Dinornis. 
Palapteryx. 
lEpyornis. 

In reptiles I follow the classification of Dr. GUnther as given 
in the Philosophical Transactions, vol. cIvii., p. 625. He divides 
the class into five orders as follows :_ 0 

Sub-cl asses . 

I. Squamata . . , 

II. Loricat a 
III. Cataphracta 

Orders. 

{ 

1. Ophidia . . . 
2. Lacertilia .. . 
3. Rhyncocephalina 
4. Crocodilia ... 
5. Chelonia 

Serpents. 
Lizards. 
The Hatteria. 
Crocodiles. 
Tortoises. 

In the arrang ement of the families comprised in each of these 
orders I also follow the arrangement of Dr. Gunther and Dr. 
J. E. Gray, as given in the British Museum Catalogue, 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 fu'st order and are classified 
as follows :-

Innocuous Snakes 

Fam. 
1. Typhlopidre 
2. Tortricidre ... 
-3. Xenopeltidre 
4. U ropeltidre 
5. Calamaridre 
6. Oligodontidre. 
7. Colubridre ... 
8. Homalopsic1re 
9. Psammophidre 

10. Rachiodontidre. 
11. Dendrophidre 
12. Dryiophic1re 
13. Dipsasidre ... 
14. Scytalidre. 
15. Lycoc1ontidre 

.··1 BUITow"g Snak" 

Dwarf ground-snakes. 

Colubrine Snakes. 
Fresh-water Snakes . 
Desert-snakes. 

Tree-snakes. 
·Whip-snakes. 
N octmnal tree-snakes . 

16. Amblycephalidre 
Fanged ground -snakes. 
Blunt-heads. 
Pythons. 17. Pythonidre 

18. Erycidre 
19. Acrochordidre ... 

S'tnd -snakes. 
Wa.rt-sn akes. 

Venomous Colubrine 21. 
)

20. Elapidre ... . . . . Cobnts, &c. 

Snakes '" ... 22. Atractaspldldre. 
23. Hydrophidre ... Sea-snakes . 

Viperine Snakes ... {24. C,rota;lidre .. . 
25 Vlpendre .. . 

Pit-vipers . 
True vipers 

The second order, Lacertilia, are ananged as follows:-

Fnm . 
26. Trogonophic1re .. . 
27. Chirotidre 
28. Amphisbreniclre 
29. Lepidosternid!C 
30. Varanidre 
31. Heloc1ermidre. 
32. Teidre 
33. Lacertidre 
34. Zonllridre 
35. Chalcidre. 
36. Anadi adre. 
37. Chirocolidre. 
3S. Iphis adre. 
39. Cercosauridre. 
40. Chamresallridre. 
41. Gymnopthalmidre 
42. Pygopodiclre ... 
43. Aprasiadre. 

Amphllibreni'M. 

'Water Lizards. 

Teguexins. 

} Land Lizards 

Gape-eyed Scink s. 
Two-l egged Lizard s. 

II 2 
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Fam. 
44. Lialid re . . 
45. Sciucidre 
46. Ophiomoridre 
47. Sepidre ... 
48. Acouti "dre. 
49. Geckotida l 
50. Igtmnidre 
51. Agamidie 
52. Chameleonidre . .. 

Scinks. 
Snake-lizard s. 
Sand -lizards. 

Geckoes. 
Iguanas. 
Fringed Lizards. 
Chameleons. 

[PART 1. 

The third order, Rhyncocephalina consists of a single family :-

53. Rhyncoc flphalid re .. . ... The Hatteria of New Zealand. 

The fomth order, Crocodilia or Loricata , consists of three 
families :-

54. Gavialidre 
55. Crocodilidre 
56. 

Gavials. 
Crocodiles. 
Allig ato rs. 

The fifth order, Ohelonia, consists of four families :_ 

57. ·Test ndinic1f.e 
5R. Chelydiclre 
!59. Trion ychid re 
60. Cheloniiclre 

Land and fresh·w ater 
Fresh-water Turtles . 
Soft Turtle s. 
Sea Tmtles. 

AMP HIBI A. 

In the Amphibia I follow th e cldssification of Professor 
l\Iiv art , as given for a large part of the order in the P1'oceeclings 
oj the Zoological Society for 1869. For the remainder I follow 
Dr. Stra nch, Dr. Gii.nther, and a 1\1SS. arrang ement kincUy 
furn ishec1me by Professor Mivart. 

The class is first divided into thr ee groups or orders, and then 
into families as follows: -

.. 

o 
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Order L--=PSEUDOPHIDIA. 

Fam. 
1. Creciliadre Crecilia. 

Order IL- -BATRACHIA URODEL A. 

2. Sirenidre 
3. Proteidre .. . 
4. Amphiumid re 

Siren. 
Proteu s. 
Amphium a. 
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5. Menopomid m 
6. Salamand ridre 

Giant Salamanders . 
Salamanders .and N ewts. 

Order I II . BATRACHIA ANOURA . 

Fam . 
7. Rhinophrynid re 1 
8. Phryni scidre . .. 
9. Hyl aplesidre ' " T d 

10. Bufonidre.. . ... J oa s. 
11. Xenorhinidre .. . 
12. Engy stomid re .. . 
13. Boinbin atoridre . } 
14. Plectromantid re Frogs. 
15. Alytidre ... .. . 

Fam. 
16. P eloch'yadre 
17. H ylid re .. . 
18. Polype c1atidre' ... 
19. R unic1re ... 
2J . Discoglossiclre . .. 
21. Pipid re 
22. Dactylethrid re .. . 

FISHES. 

} Tree Fl:OgS. 

} Frogs. 

} 
Tongueless 

Toads. 

These are arranged according to the classification of Dr. 
Giinther, whose great work" The Briti sh Museum Catalogue of 
Fishes," has furni shed almost all the mate rial for our account 
of the distribution of the class. 

In th at work all existing fishes are arran ged in six sub-cla sses 
and thirt een orders. A study of the extraordinary Cemtodu s 
from Australia has induced Dr. Gii.nther to uni te thr ee of his 
sub-classes; but as his cata logue will long remain a handbook 
for every student of fishes, it seems bette r to follow th e arrange ­
ment there given, indicatin g his lat er views by bracket ing 
together the group s he now thinks should be unit ed. 

" 
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Sub-cla ss, Onler, Remarks. 

J 
1. Acanthopt er)'gii 47 Gasterosteidm to Notacanthi. 
2. Do. Pbaryncognathi 5 Pomaccntridre to Cluomidre . 

T l' 3. Acanthini 6 Gadopsid re to Pleurollectid!p. . . ,..: J e eostel "' 1 4. Physostomi ' " 29 SilUl'idre to Pegasid re . 
.g 5. Lopbobran chii 2 Solenostomid ::e alld Syngnathidro. 
"0 I 6. Plectognathi 2 ScJerodermi and Gymnodontes. 
;j Dipnoi ., ' 7. Slrelloidei 1 Sirenoid ei. 
o Galloidei 1 8. HoJostei , 3 Amiidre to Le11idostcid::e .. 

!J, Cholldrostcl. 2 Acciprns crid re and Polydontidre. 
ChOlldr?pt e- 110 . HoJocephaJa ,.. 1 Chilll roridre, 

rygn 11. Plagiostomata 15 Carchariidro to Myliobatidro, 
Cyclostomata ] 2, ]\I[arsipobranchii 2 Petromyzolltid ro and n'lyxinidre, 
Lepto car1:lii 13, Cirrh ostomi .. , .. 1 Cirrho stomi. 

I--
Total .. , 116 families. 

I NSECTS. ' 

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 unnece ssary, because 
many of the groups are so liable to be transported by accidenta l 
causes, that they afford no useful information for our subject; 
while others are so obs<;ure and uninteresting t11at 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 collected in every part of the globe, and so carefully 
studi ed 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 vegeta tion, and the facility with which many of them are 
tran sported either in th e egg, larva, or perfect state, by winds, 
currents, and other less known means. 

I confine myself then, almost exclusively, to the sixteen 
families of Diurnal Lepidopt era or butterflie s, and to six of the 
most extensive, conspicuous, and popular families of Coleoptera. 

.0 

/ 
\ 
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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. Dal1aidre. 
2. Satyric1re. 

9. Libythreidre. 
10. Nemeobiid:e . 

3. Elymniidre. 
4. Morphidre. 

11. Eurygonidre. 
12. Erycinidre. 

5. 13. Lycrenidre. 
6. ACl'reidre. 14. Pieric1re. 
7. Heliconic1re. 15. P apilionidre. 
8. Nymphalidre. 16. H esperidre. 

COLEOPTERA, OR BEETLES. 
Fam. 

1. Cicindelidre .. . Tiger-beetles. 
2. Carabidre .. . Ground-beetles. 
3. Lucanidre ... Stag-beetles. 

Fam. 
4. Cetoniic1re .. . Rose-chafers. 
5. Buprestidre... Metallic Beetles. 
6. Longicornia ... Long-horned Beetles. 

The above families comprise the extensive series of ground 
beetles (Carabidre) containing abont 9,000 species, and the Longi­
corns, which are nearly as numerous and smpass them in variety 
of form and colour as well as in beauty. The Cetoniidre and 
Buprestidre are amonO' the lar O'est and most brilliant of beetl es' o 0 , 

the Lucanidre are pre-eminent for remarkable form, and the 
Cicindelidre for elegance; and an the families are especial 
favourites with entomologists, so that the whole earth has been 
ransacked to procure fresh species. 

Results deduced from a study of these will, therefore, fairly 
represent the phenomena of distribution of Coleoptel'a, and, 
as they are very varied in their habits, perh aps of insects in 
general. 
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MOLLUSCA.. 

The Mollusca are usually divided into five classes as 
follows ;-

Classes . 
I. Cephalopoda 

II. Gasteropoda 
III. Pteropod a 
IV. Brachiopoda 

V. Conchifera 

Cuttle-fish. 
Snails and aquatic Univalves. 
Oceanic Snails. 
Symmetrical Bivalves. 
Unsymmetrica l Bivalves. 

The Gasteropoc1a and Conchifera alone contain land and 
freshwater forms, and to these we shall chiefly confine our 
illustrations of the geographica l distribution of the Mollusca. 
The classification followed is that of Dr. Pfeiffer for the <. 
Operculata and Dr. Von Martens for the Helicidre. The 
families chiefly referred to are; -

In-operculata 

Operculata ... 

Class II.-GASTEROPODA. 

Order 2.-Puilllonifera . 
Fum. 

{ 

1. Heliciclre. 
2. Limacidre. 
:1. Oncidiadre. 

. . . 4. Limnreid re. 
5. Auriculidre. 
6. Aciculidre. 
7. Diplomlllatinidre. 

{ 
S. 

... 9. HehClrudre. 



PART n. 
ON THE DISTRIBUTION OF EXTiNOT ANIMALS. 



CHAPTER VI. 

THE EXTINCT rrIAMMALIA OF THE OLD WORLD. 

ALTHOUGH it may seem somewhat out of p1ace to begin the 
systematic treatment of our subject with extinct rather than 
with livin g animals, it is necessary to do so ill 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 a country are very generally .allied to those which still 
inh abit it; but this is by no means univers ally the ease. If it 
were, the attempt to elucid ate our subject by Palffiontology 
would be hopeless, since the past would show us the same 
puzzling diversities of and floras that now exist. We 
find however very numerous exceptions to this rule, and it is 
these exceptions which tell us of the past migrations of whole 
groups of animals. vVe are thus enabled to determine what 

oportion of the existing races of animals in a country are de­
scendants of its ancient fauna, and which are comparatively 
modern immigr ants; 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 knowledg e is our object in 
studying the ct Geographica l Distribution of Animals," and our 
plan of study must be determined, mainly, by the facilities it 
affords us for attaining this object. In discussing the countless 
details of distribution we shall Dleet with in our survey of the 
zoological regions, we sha ll often find it useful to refer to the 
evidence we possess of the range of the group in question 111 



108 DISTRIBU'l'ION OF EXTINCT ANI.MALS. [PART II. 

past times; and when we attempt to generalise the phenomena 
on a large with the details fresh in our memory, we shall 
find a reference to the extinct faunas of various epochs to be 
absolutely necessary. 

The degree or" our knowledge of the Palreontology 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 Sel)arately 
the extinct animals of the Old and of the New VY orlds. Those of 
Europe and Asia are intimately and throw light on 
the past changes which have led to the establishment of the 
three great continenta l Old World regions, with their vari0us 
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 
whole continent, but also gives indications of the mutual rela­
tions of the eastern and western hemispheres. 

The materials to be 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 0 

living forms are altogether doubtful, are of no value whatever. 
The QTeat mass of the vertebrate fossils of the tertiary period 

. b 

consist of mammalia, and this is precisely the class which is of 
most value in the determin ation of zoological regions. The 
animals of the secondary period, though of the highest intere st 
to the zooloaist are of little import ance to us; both because of ' 

5 .. 
their very uncertain affinities for any eXlstmg groups, and also 
because we can form no adequate notion of the distribution of 
land and sea in those remote epochs. Our great 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. 
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1ihe natural division of our subject therefore is into geological 
periods. We first go back to' the Post-Pliocene. period, which 
includes 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 glacia1 epoch. N ext we have 
the Pliocene period, divided into its later portion (the Newer 
Pliocene) which includ es 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 
similar 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 Emope, and the whole 
falma and flora were very different. This is perhaps tIle most . 
interesting portion of the tertiary deposits, and furni shes us 
with the most valuable mat erials 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 
animals. Our knowledge of this epoch is however very im­
perfect; and we wait for discoveries that will elucidate some 
of the myste ry 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 so far back into the past, that when we again meet with mam­
malia,l)irc1s, and land-reptiles, they appear und er such archaic 
forms that they cease to have any local or geographical signi­
ficap.ce, and we can only refer them to wide-spread classes 
and orders. For the purp ose of. elucidating geographica l distri­
bution, therefore, it is, in th e present state of our knowledge, 
unn ecessary to go back beyond the tertiary period of geology. 

The remains of Mammalia being so much more numer ous and 
imp ortant than th ose of other c]asses, we shall at fi1'st confine 
ourselves almost exclusively to these. "What is kn own of the 
birds, reptil es, and fishes of the tertiary epoch will be best 
indi cated by a bri ef connected sketc h of the ir fossils in all parts 
of the globe, which we shall give in a subsequent chapter. 
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Histo ric P eriod.-In tracing back the history of the 
world we find, even within the limits of the historical periou, 
that some animals have become extinct, while the distribution of 
others has been materially changed. The Rytina of the North 
Pacific, the dodo of Mauritius , and the great auk of the North 
Atlantic coasts, have been exterminated almost in our own 
times. The kitchen-middens of Denmark contain remains of 
the capercailzie, the Bas pl'imiffenins, and the beaver. The first 
still abounds farther north, the second is extinct, and the third 
is becoming so in Europe. The great Irish elk, a huge-antlered 
deer, probably existed almost down to historic times. . 

Pleistocene or Post-Pliocene IJeriod.- We first meet with proofs 
of important changes in the character of the European fanna, in 
studying the remains found in the caverns of England and France, 
which have recently been so well explored. These cave-remai.ns 
are probably all subsequent to the Glacial epoch, and they aU 
come within the period of man's occupation of the country. Yet 
"ve find clear proofs of two distinct kinds of change in the' 
forms of animal life. First we have a change clearly trace-
able to. a difference of climate. We find slich arctic forms as '! 

the rein-deer, the musk-sheep, the glutton, and the lemmincr 
"" 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 ; thIS. climate, together 
the continental condltIOn of Bntam, wlll sufficiently explain 
such a southward range of what are now arctic forms. 

But togeth er 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 felines_ 
some closely relat ed to the lion (Felis spelcea), others of alto­
gether extinct type (Mackai1"odzlS) and forming the extreme de­
velopment of the feline race ;-hyrenas; horses of two or more 
species; and a hippopot amus. If we go a little further back, to \ 
the remains furnished by the gravels and brick-earths, we still 
find the same association of forms. The reindeer , the glutton, 
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the musk-sheep, and th e woolly rhinoc eros, are associated with 
several other species of rhinoc er os and elephaut; with nume­
rous civets, now abund ant only in warm coun tries ; and with 
antelopes of several species. '.Ye also meet her e with a great 
extension of range of forms now limit ed to small areas. The 
Saiga antelope of Ji:astern Europe occurs in France, where wild 
sheep and goats and the chamoi s were then found, togeth er with 
several species of deer, of bea.r, and of hymna. A few extinct 
genera even come down to this late period, snch as the . great 
sabre-toothed tiger , a form of Viver­
ridm; Palceospalax, allied to the mole ; and T1'Ogonthe?'iwn , a 
gigantic form of beaver. 

vVe find th en, that even at so early a stage of Ollr inquiTies we 
meet with a probl em in distribution by no means easy to solve. 
How are we to explain the bani shment from Emope in so short 
a space of time (geologically speakin g) of so many forms of life 
now charact eristic of warmer countri es, and thi s too during a 
period when the clim ate of Cent ral Europe was itself becoming 
warmer 1 Such a change mu st almost cert ainly have been due 
to changes of physical geography, which we shall be better able 
to understand when we have exa mined the preceding Pliocene 
period. VVe may here notice, ho wever, that so far as we yet 
know, this great recent change in the character of the fauna is 
confined to the western part of the Palmarcti c region. In caves 

. in the Altai Mount ains examin ed by Prof . Brandt , a great col­
lection of fossil bone s was discoyered. The se compri sed the 
Siberian rhinoc eros and mammoth , and th e cave hymn a ; but all 
the others, more than thirty distinct species, are now living in 
or near the same regions. W e may perhaps imput e this dif­
ference to the fact that the migration of South ern typ es into 
this part of Siberia was prevented by the great mount ain and 
desert barrier of the Centra l Asiatic pl cl.teau ; whereas in Europe 
there was at this tim e a land connection with Afric a. Post­
plioc ene deposits and caverns in Algeria have yielded remains 
resemblin g the more south ern Eur opean types of the Post­
pliocene period, but without any admi xtur e of Arctic forms ; 
showing, as we might expect, th at the glacial cold did not 
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extend so far south. "Ve have here remains of Equus, Bos, 
Antilop e, Hippopotanws, Elephas, Rhinoce1'os, U1'SttS, Canis, 
and Hycena, together with Phacockcertts, an African type of 
swine which has not occulTed in-the European deposits. 

It is perhaps , to the earlier portinn of this period that the 
lJle1'ycotheriu?n of the Siberian drift belong s. This was an 
animal related to the living camel, thus supporting the view that 
the Ga?nelidce are essentially denizens of the extra-tropical zone. 

PLIOCENE PERIOD. 

P.ri?nates.- We here first meet with evidence of the existence 
of monkeys in Centml Europe. Species of have left 
remains not only in the Newer Pliocene of the Val d'Arno in 
Italy, but in beds of the same age at Grays in Essex; while 
S e7nnopith e(;1ls and Cercopithecus, genera now confined to the 
Oriental and Ethiopian regions respectively, have been found in \.. 
the Pliocene deposits of the South of France and Italy. 

Carnivom.-Most of the genera which occurred in the Post 
Pliocene are found here also, and many of the same species. Few 
new forms appear, except Hycena1'ctos, a large bear with characters 
approaching the hyronas, and P ristip hoca, a new form of seal, 
both from the Older Pliocene of France; and Galecynus, a fox­
like animal int ermediate between Canis and from the 
PJiocene of CEninghen in Switzerland. 

Cetacea..-Species of Bal cena, Physeter, and Delphinus OCcur in 
the Older Plioc ene of Eng1and and France, and with the se the 
remains of many extinct forms, Bal cenodon and Hoplocetus 
(Balronidro) ; B ele?nnoziphius and Choneziphi71s (Hyperoodontidro), 
and Halith erimn, an extinct form of the next order-Sirenia, 
now confined to the tropics, although the recently extinct R ytina 
of the N. W. Pacific shows that it is also adapted for tem­

perate climates . 
UnguZata.-The Pliocene deposits are not very rich in this 

order. The horses (Equiclce) are repr esented by the genus Equus; 
and here we first meet with H ippa?'ion, in which small lat eral 
toes appear. Both genera occur in British deposits of this age. 
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A more intere sting fact for us is the occurrenc e of the genus 
Tapi?'11S in the Newer Plio cene of France and in the older beds 
of both Franc e and England, since this genus is now -isolated 
in the remot est parts of the eastern and western tropics . The 
genera Rhinoc e1'os, H ippopotamus , and Sus, occur here as in the 
preceding epoch. 

We next come to the deer genus CCe1'vus), which appears to 
have been at i ts maximum in this period, no less than eight 
species occmr ing in the N ol'wich Crag, and Forest-beds. Among 
the Bovid (;e, th e antelop es, ox, and bison, are the only forms repre­
sented here, as in the Post -Pliocene period . P assing on to the 
Probo scidea, we find three species of elephants and two of .Mas­
todon preserv ed in Emopean beds of this period, all distinct from 
those of Post-Plio cene tiu{es. 

Rodentia. - In this order we filld repr esentati ves of many 
living European forms; as Cricetus (hamster), A rvico la (vole), 
Casto?' (beaver), Antotnys (marmot), Hyst1'ix (porcupine }, 

(hare), and L agornys (pika); and a few that are extinct, 
the most impor'tan t bein g Chalicomys, allied to the beaver; 
and I ssiod'l'01nys, said to come neare st to the remarkable 
P edetes of South Afri ca , both found in the Plio cene formations 
of .France. 

Gene1'al Concltt sions as to Pliocene and Post-Pl-iocenc Fau nas of 
... E UTope.- Thi s completes the series of fossil form s of the Pliocene 

deposits of Eur ope. They show us that the presence of numer:' 
aus large cal'llivora and un gulates (now almost wholly tropical) in 
the Post-Pliocene period, was due to no except ional or temporary 
cause, but was the result of a natural succession from silllilar 
races which had inh abit ed the same countri es for long lJreceding 
ages. In order to und ersta nd the . vast periods of time covered 
by the Pli ocene an d Post-PJioceneformations, the works of Sir 
Charles Lyell mus t be studied . VVe shall then come to see, that 
the pr,esent condit ion of the fauna of Europ e is wilOlly and 
exception aL For a long succession of ages, variou s forms of 
monkeys, hy renas, lions, horses, hipparions, tapirs, rhino ceroses, 
hippopotallli, elephants, mastodolls, deer, and antelopes, together 

I 
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with almost all the forms now living, produced a rich and varied 
fanna such 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 anima ls than now. 'Ve mU3t 
look upon them, therefore, as true indigenes 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 cause was we can only conjecture; but it 
seems most probable that it was dl!e to the combined aotion of 
the Glacial period, and the subsidence of large areas of land once 
connecting Europe with Africa. The existence, in the small 
island of Malta, of no less than three extinct species of elephant 
(two of very smnll stature), of a gigantic dormouse, an extinct 
hippopotamus , and other mamm alia, together with the occurrence 
of rem(l,ins of hippopotamus in the caves of Gibralt ar, indicate 
very clearly that during the Pliocene epoch, and perhaps during _r-=-
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 believe 
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 anima ls would probably retire into 
this Mediterranean land and into North Africa, making annual 
migrations northwards during the summer . But as the connect_ 
in" land sank and became narrower and narrower, the mioratina 0 

v 0 0 

herds would diminish, and at last cease altogether; and when the 
glacial cold had passed a,,·ny would be altogether prevented from 
returninrr to their former baunts. 

o 

MIO CENE PERIOD. 

We now COUle to a period which was wonderfully rich in all 
forms of life, and of which the record is exceptionally 
complet e. Variou s lacu strin e, estuanne, and other deposits in 
Europe, North India, and North America, have furnished such a 
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yast numb er of remains of extinct mammalia, as to solve many 
zoological prob1ems, and to throW" grea t light on the early distri­
butiun and centres of dispersal of various groups of anim als. In 
order to show the beariu g of these remains on. our special sub­
ject, we will first give an account of the ext inct fauna of Greece, 
of the U pper Miocene period; since thi s, being neare st to Africa 
and Asia, best exhibit s the relations of the old Europ ean fauna 
to tho se countries. vVe shall then pass to th e Miocene of 
France [md Centra l Eur ope ; and conclude wHh the remarkable 
Siwalik and ot her Indi an extinct faunas, which throw an addi ­
tionallight on the early history of the animal life of the great 
old· world contin ents. 

Ext'inct Animcd s oj G7·ecce. 

Thes e are froin the Upper :Miocene deposits at Pikermi, near 
Athens, and were collected by IVL Gaudry a few years ago. 
They comprise ten livin g and eighteen extinct genera of mam­
malia , with a few bird s and rept iles. 

P 1"im,ates.-Th ese are represented by a genus 
believ ed to be int ermedia te between the two Indian genera of 
monk eys, S emnopith ecus and leJacacus. 

Ga,1·nivoTa.-These were abundant : Of Felis there were four 
species, ranging from th e size of a cat to that of a jaguar, a large 
hVcella, and a large weasel Besides the se there were 

.. the huge ]V[achai7'ocl16S, larger th an any existing lion or tiger, and 
with enormously developed canine teeth; Ify cenictis and Lyccena, 
extinct forms of Hyrenid m ; 1'hcdassictis=Ictithe1'iwn, an extinct 
gen us of Viv errid ::e but wi th resemblances to the hYfenas, repre­
sentr.d by three species, some of which were larger than any 
existing Viv erricl::e; P1'Omephyt1'S, an extinct form of lVIustelidre, 
having resemblances to the European marten, to the otters, and 
to the S. African Z01'illa; and lastly, Si17wcyon, ext raordinary 
carni vore of the size of a sman panthe r, but having th e canines 
of a cat, the n10lars of a dog, and the jaws shaped like those of 
a bear. 

Ungulata:-These are numerous and very int erest ing. The 
E qui cl::e are repre sented by the three-toed Ifipparion, which con. 
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tinued to exist till the Older Pliocene period. There are three 
large species of Rhinuce1'os, as well as a species of the extinct 
genus L eptoclon of smaller size. Remains of a very large wild 
boar (Sus) were found . Very int eresting is the occurrellce of a 
species of giraffe (Camelopardalis) as tall as the African species 
but more slender; and also an extinct not 
quite so tall as the giraffe but much more robust, and showing 
SOme approach to the Antilopidrn in its Clentition. Antelopes 
were abundant, Tanging from the size of the gazelle to that of 
the largest livjng species. Three or four seem referable to living 
genera, but the majority are of ext inct types, and are classed 
in the genera PalceotTClgus, Palceoryx, and ; 
while D1'e1nothe1'iul1?' is an ancient 'generalized form of Ce1'vidce 
or deer. . 
. . ·Probosciclec&.-The se are repre sented by two of Masto­
don, and two of Dinotherillln, an extraordinary extinct form 
supposed to be, to some extent, intermedi ate between the 
elephants and the aquatic manatees (Si1'enia.) 

Roclentia ,-This order is represented by a species of HYS{1'ix, 
larger than livin g porcupines. 

Edenta.tcl.-This order, now almost confined to South America : 
'was represented in the Miocene period by several 
species. A ncylothe1'iul1?' and Mac7'otheriu1n, l)elonging to an extinct 
family but remotely allied to the African ant-b ear (01'yctm'opus), 
occur in Greece, 

Binls.-Sp eeies of PhclSianus and were found; the 
latte r especially inter esting as being now confined to Indi a, 

R eptiles.-The se are few and unimport ant, consisting of a 
tortoise ('l'estuclo) and a large lizard allied to VaTCtnus. 

SU'l1l1na1'Y oj the Miocene F a1l,na oj Gnece,-Although we can­
not consider th at the preceding enumeration gives us by any 
means a complete view of the actual inh abitan ts of this part 
of Europ e during th e later portion of the Miocene period, we 
yet obtain some importa nt inform ation, The resemblance that 
appeared in the Pliocene fauna 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, surP!l-ssing in size and destructive 
powel' the lions and leopards of .Africa, with hyrenas of a size 
and in a variety not to be equalled now, but also huge rhino­
ceroses and elephants, two forms of giraffes, and a host of 
antelopes, which, from the sample here obtained, were probably 
quite as nnmerous 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 this epoch. The occurrence of but a 
single species of monkey is also favourable to this view, since 
a well-wooded eountry would most likely have supplied many 
forms of these anim als. 

Miocene of Oentntl and JiVestern 

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. 

P1'imates.-Thr ee distinct forms of monkeys have been found 
in Europe-in the South of France, in Switzerl and, and "\Vurtem­
'berg ; . one was very like Oolobns or Semnopithec1bs ; the others­

and of higher type, and be­
longed to the anthropomorphous apes, being nearest to the genus 

" Bylobat es or gibbons. Both have occurred in the South of France. 
The Dryop ithecus was a very large animal (equal to the gorilla), 
and M. Lartet considers that in the character of its dentit ion it 
approached " nearer to man than any of the existing anthropoid 
apes. 

I nsectivora.-The se small animals are represented by numer ous 
remains belonging to four and a dozen genera. Of 

(hec1geboa) several species are found in the Upper 
Miocene; and in Lower Miocene of Auvergne two extinct 
genera of the same family-Amphechim Gs and Tet1'acns-have 
been discovered. Several "pecies of T alpa (mole) occur in the 
Upper Miocene of Fran ce, "while the extinct is from Ger­
many, and Pal fEospalax from the Lower 1\'fiocene of the Isle of 
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''li ght. The :Mala) an fam ily Tupaiic1.:e or squ ilTcl- shrcws, . is ......./"-" 
believed to be represented by OXY/(Jomplws, a fossil discovered in 
South Germany (Wip.senall) by H. von Meycr. Th e Soricid.:e or 
shrews, are represented by several ext illct genera-PlesiosoTC:V, 
},fysarachne and Galeospalax ; as ", ell as by A 77Iphis(l1'ex and l{7Jo-
gale still Ii ving. E chino(Jale, a genus of Centeti c1a:: now confin ed 
to Madagascar, is said to occur in th e Lower Miocene of Allvergllc, 
a most int eresting determin ation, if correct, as it would fOI'Ill a 
t ransition to the Solenvdon of the Antill es belonging to the same 
family; but I am inform ed by P rof. Fl ower th at th e affiuit ies of 
the anim als described Ul'l der thi s name are very doubtful. 

Ca?'nivom.-Besides Felis .and Jl fachaindus , which extend back 
to the Upper Miocene, th ere are two oth er genera of F eliche, 
Pseudcel1G?'1GS in th e Upp er Miocene of' France, and Ifva:modon, 
which occurs in the Upp er and I.ower M::iocene of' F rance, namcd 
from somc resembl ance .in its teeth to the hY£p.nas, and considered 
by some PaI.:eontologists to form a distinct family, H Yienodonticlm. 
The Viverrid re, or civets, were very num erous, consist ing of th e 
livin g genus ViVC1'?'Cf" and three ext inct forms-Tlw la3sictis= 
I ctitheriu1n, as large as a pan ther, and S01'ic ict is, fl smaller form, 
occurrin g both in France and Hungary. Of I-lyomiclce, th ere wus 
the livin g genus H ycena, and the ext inct IIycenir:tis, which bas 
oj::curred ill Hun gnry as well as in Greece. The Canic1m, or 
wolf and fox family, were represenled by Pseudoc!Jon, near to 
Canis; H emicyon, int ermediate bet ween dogs and glu tto ns · 0 

and A mphicyon, of 'which severrJ species occur in th e Uppe; 
and Lower Miocene of France, some of them larger than a 
tiger, Th e Mustelid re, or weasels, were rerJresented by fi ve 
genera, th e existing genera L utm (otte r) and (weasel) ; 

an ex tinct form of otte r ; Taxoclon, alli ed to th e 
badger and otter; Palceo17lepMt·is in Germ:my, and the P" o7l:e-
phytis (already noticed) in Greece. The bears were rel)resented 
only by H YLCiUGTCt08, which bas been noticeu as occurring in 
the Plio cene, and first appears in the Upp er .Miocene of France, 
Seals are n :presented by a form resembling the Ant arct ic 
Ota?'ia, remains of ' which occur 1ll the Upper Miocene of 
:France. 

----_ .. _ .. -_.- -
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Cetacea (whales).-These occm frequently in the Miocene de­
posits, four liying, and five extinct genera having been described; 
but these marine forms' are not of much importance for our 
purpose. 

Si1'enia (sea-cows).-These are represented by two extinct 
genera, H alitheri'lt1n and Tmchythe1'imn. Several species of the 
former have been discovered, but the latter has occurred in 
France only, and its affinities are doubtful. 

UlIgnlata.-Horses are represented by Bippa,1'ion and Anchi­
theriu1n, the latter occurring in both Upper and Lower Miocene 
and Eocene; while HippaTion, which is more nearly allied to 
living horses, first appears in the Upper Miocene and continues 
in the Pliocene. 

in the Upper :Miocene of the Vienna basin. 
forms a transition to Paloplothe1'iu1n, an Eocene genus of Tapi­
ridffi or Palffiotheridre. TapiJ:s, allied to living forms, occur in 
both Upper and Lower Miocene. Rhilloceroses are still found 
in the Upper Miocene, and here first appear the four-toed horn­
less rhinoceros, The Suidffi (swine) are rather 
numerous. Sns (wild boar) continued as far back as the Upper 
Miocene; but now there first appear a number of extiuct forms 
which have been named lIyotlLe'l'i1l1n, Palceoch02?'US, Ch02/'071W?'7.1S, 
all of a small or moderate size ; nearly as large as a 
tapir; and Anthracothe7'iu1n, nearly the size of a hippopotamus 

o and, according to Dr. Leidy, the type of a distinct family. 
List?'iodon, from the Upper Miocene of the Vienna basin, is 
sometimes classed with the tapirs. 

vVe now come to a well-marked new family of Artiodactyle 
or even-toed Unnulata the Anoploth el'iidce, which consisted of '" , 
more slender Ion a-tailed animals allied to the swine but with 

. '" ' inclioations of a transition towarcls the camels. The only genera 
that appear in the Miocene formation are, Chalicothc1"iu1n, nearly 
as large as a rhinoceros, of which three species have been found 
in Germany and France; and Synaphodus, known only from its 
teeth, which differ some,,,hat from those of ·the A noplothe1·il.l,?n 
which appears earlier in the Eocene formation. extinct 
family, A?nphime1'iciclce or XilJhodontidce, is represented by two 
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genera, (Jainothe?'i1l17/ and 1I1icJ'othe?'i16rn, in the Miocene of 
France. They were of very small size, and are supposed to be 
intermediate between the Suidre and Tragulid re. 

The Camelopardalidre, or giraffes, were repre sented in Europe 
in :Miocene times by the gigantic H elladdthcrimn , which haR 
been found in the south of France, and in IT ungary, as wen as 
in Greece. The chel'1'otains (Tragulid re) are repl:esented by 
the extinct genus Hyomosch1.lS. 

The Cervidre do not seem to have appeare d in Ellrope before 
the Upper Miocene epoch, when they were represented by 
Don athel'i161n and A1nphimo schus, alli ed to 1l1oschus, and also by 
true (JeJ'V1.lrs, as well as by small alli ed forms, D1'C?notheJ'i1.l1n, 
Am:phitTagal1.6S (in the Lower Miocene), Jl1icl'omC?'Yx, Pal ceo?ncry; , 
and Dicroccnl s. . 

. The Bovic1re, or hollow-horned ruminants, were not well 
represented in Centra l Europe in Miocene times. There were 
no sheep, goats, or oxen, and only a few ante lopes of the genus 
Tragocc?'1.tS, and one allied to Hippot?'a,cJ1.ls ; and th ese all liv ed 
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 Europ e, five species being lnwwn from 
Germany, Switz erland, and Greece. Dinothc1'illm, 
noticed as occurring in Greece, extended also to Germany and 
France, where remaius of three species have been found. 

R oclentia.-A. considerab le numb er of gener ic forms of this 
have been obta ined from th e Miocene strat a. The prin­

cipnl genera are U1'icetorlon, alli ed to the ham sters, numerous in 
both the Upper and Lower Miocene period of France; MYOXU8 
(t.hr. dormi ce) in Fr:mce, and an alli r.d genus, Bm clzyrnys, jn Ger­
ma.ny. The beavers were represented by the still living genus 
Oasto1', and the extinct jn France. The squirrel s by 
th e existing SCni1'16S and Spe?'mophilns; and by extinct form s, 
Lithomys and A in Germany, the latter resembling the 
.African genus A 1dacodes. The hares, by Lagomys and an 

o 
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extinct form Titanomys. Besides these, remains referred to the 
South American genera, Cavia (cavy) and Dasyp1'octa (agouti), 
have been found, the former in the Upper Miocene of Switzer­
land, the latter in the Lower lVliocene of Auvergne. Palceomys, 
allied to the West Indian CCGp1"(nnys, has been found in the same 
deposits; as 'well as '1'heridomys, said by Gervais to be allied to 
Anomalnnls and Echim.ys, the former now living in W. Africa, 
the latter in S. America. 

Edentata .-Th ese are only represented by the ],1acmthm'i7lm 
and Ancylotlte1'i1G1n of the Grecian deposits, the former occurring 
also in France and Germany in Upper Miocene strata . 

·.illa1"Supials.-Th ese consist of numerous species reh"ted to 
Opossums (Diclelphys), but separatecL by Gervais under the 

nallle P('1'athe?'iu1n. , They occur in both Upper and Lower 
Miocene beds. 

Fppe1' .illioccne Deposits oj the Siwalik Hills and othe1' Localiti es 
in N. TV. I ncZ1:a. 

These remarkable fresh-water deposits form a range of hills 
a.t the foot of the Himalayas, a little south of Simla. They 
were investigated for many years by Sir P. Cautley and Dr. 
Fa1coner. and add great1y to OUT knowledge of the early fauna 
of the Old World continent. 

of the genera Semnopitheclls and .il1acaC1L3. 
o were found, with other forms of intermediate charact er; and 

some teeth indicated aI;limals allied to the orang-utan of Borneo, 
and of similar size. 

Carnivo1'a.- Th ese consisted of species of Felis and 
rocl1,s of large size; Hycena, Canis, Mellivora, and an allied genus 
Ursitaxus ; Urs'us, in the deposits of the Nerbudda valley (of 
l'lioc ene age) ; I-iycena1'Ctos as large as the cave bear; Arnphicyon 
of the size of a polar bear (in the deposits of the Indus 
valley, wpst of Cashmere); and an extinct allied genus 
Enhy drion. 

Ungula.ta.- These are very mimerous, and constitute the most 
import ant feature of this ancient fauna. Horses are represented 
by a species of Equus from the Siwalik I·Ells and the Trawacldy 
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depo sit.s in Bmmah, and by two others from the Plioc ene of the 
N erbudd a Yall!:'y; " 'hil e H ip]7othe?'imn--a slender, antelop e-like 
anima1, found in the Siwalik Hi11s and in Europe-i s suppo sed 
to form a transition from the Equid ::e to the Tapirid re. Th ese 
latt er are found in the Upp er Indu s deposit s, wher e th ere is a 
speci es of Tapi?"zts, and one of an ex tinct genus A ntelotheri1l?n. 
Of R hinoce?'oij, fiye extin ct species have been found-in the 
Siwalik Hills, in P erim I sland , and one at an elevation of 16,000 
feet in the dese rts of Thib et. H ippo)JOtCl?1l16S OCClll'S in th e Plio­
cene of the N el'blldd a, and is represent ed in the older Miocene 
deposit s by H exClp?'otodon, of which thr ee speci es have been 
found in various . parts of Indi a. Another remarkable genus, 
Me7'!Jcopotarnus, conn ects H ippopotamus with Anthmcothe?'iu'm., 
one of the ex tinct Europ ean forms alli ed to the swine. Th ese 
last are represen ted by seve ral large species of Sus, and by the 
extin ct Eur op ean genu s Clzcerotlw·iwn . 

The ex tin ct Anopl oth eric1f€ are represent eel by a sp ecies of 
th e Europ ean genu s C'halicotlwTi16171, larger than a horse . 

An ext inct came l, larger th an th e livin g spe cies, found 
in th e Siwalik Hill s. , 

Thr ee sp ecies of deer haye beel! found in the 
Siwalik s, and one ill the N erbu dc1 a deposits. 

A lar ge and a small species of giraffe (Carnelopa?'Clcdis) were 
fonnd in the Siw alik Hill s and at P erirn I sland. 

The Bovid re are repre sent ed by num erou s species of Bos, and 
by th e extinct genera H emibos and A?nphibos. Th ere are also 
thr ee species of ant elop es, one of whi ch is alli ed tu the Afri can 

A lcephnlus. 
V\T e no w com e to an ex traordin ary group of extinct anim als, 

prob ably formin g a n ew famil y int erm edia te between the 
ant elope an d th e giraffe. The Sivatheri761n was an enormou s 
four-h orn ed ru minant , larger th an a rhi noceros. It had a short 
trunk lik e a tapir, t he lower horn s on the forehead were simpl e, 
th e upp er pair palm ate d. Th e Bmmat ileTi'l67h, an all ied form 
from P erirn Island, sho\ycd som ewh at moi'e affinity for the 

gir affe. 
Proboscidea.-No less than seven species of elephants and foUl' 

l 
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of mastodon s ran ged over Indi a, their remain s being found in all 
th e deposits from the Siwalik Hills to Burm ah. A large Dino­
theTiwn has also been found at Perim Island. 

R ep ti les.--M any remains of birds were found, but th ese have 
not been determined . Reptil es were nllJllerou s and inter esting, 
the most re'markable being '1.he huge tortoi se, Colossochelys, whOl':e 
,sl)(:11 was twelve feet long and head an d neck eight feet more. 
Ot.her small tortoi ses of th e genera T estudo, E mys, T1'ionyx 
and Emyd ida were founel, the Em ys being a living species. 
There were three extinct and one livin g species of crocodile, 
and one ,of them was larger than any now living. The only 
other i'eptile of import ance was a large lizard of the genus 
Var an16s. 

Gene?'al Observations on the jlliocenc f auna s of and 
Asia .-Comp aring the three faunas of app roximately the same 
period, and allowing fOl'- the imperfect record of 
each, we find a wonc1el:rlll similarity of general type over the 
enonr;ous area between France on the west and th e Irawaddy 
liv er in Burm ah on the east . ,Ve may even extend our com­
parison to North ern China, where remains of H yccna, Tapi1', 
Rhinoc e'l'os, Chalicothe1'ium, and Eiep lws, have 1)een recently 
found, reselll blino- those from the Miocene or Plio cene J t:> 

deposits of Europe or Indi a, and showing th at the P alamrctic 
.. region had then the same great extent from west to east 

it has nO\v. Of about forty genera comprised in the 
Iudian Miocene fauna, no less than twent.y- seven inbabit eu 
Central and ,Vestern during the same epoch. The Indian 

fossils are much what we should expec t as th e fore­
runn ers of the ex isting fauna , the giraffes and hippopot ami 
being the only additions from the present Ethiopian fauna. 
The 1ll1merous forms of the rest ricted bovine type , show that 
these proLably originated in Indi a ; whil e th e monk eys appear 
to be altog ethe r of Oriental types. 

In Europe, however, we meet with a totally different assem­
Llage of anim als from tho se that form the existillg fauna. ,Ve 
find apes and monkeys, many large Felid re, numerous civets 
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and hyrenas, tapirs, rhinoceros, hippopotamus; elephants, giraffes, 
and antelopes, such as now characterise the tropics of Africa 
and Asia. Along with these we meet -with familiar types, 
showing relations with the Centetidre of Madagascar, the 
Tupaiidre of the Malay Islands, the Capl'o7n?ls, of the est Indies, 
and the Echirnys of South America. And besides aU these 
living types we have a host of extinct forms,-ten or twelve 
genera allied to swine; nine genera of tapir-like animals; four 
of horses· nine of wolves· with many distinct forms of the , , 
long-ex.tinct familief; of Anoplotheridre, Xiphodont idre, a.nd the 
edentate Macrotheridre. It is almost certain that dur ing the 
Miocene period Europe was not only far richer than it is now 
in the higher forms of life, but not improbably rich er th an any 
pllrt Of the globe now is, not excepting tl'opicn.l Africa and 
tropi cal A sia. 

EOCENE PERIOD. 

The deposits of Eocene age are less numerous, and spread 
over a far mora limited area, than those of the Miocene period, 
and only restricted portions of them furnish any remains of 
Jand anima ls. 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 111ammalia of Europe are, however, of int erest in conl - (l 

parison with those of North America of .the same age; whi le 
others show that ancestral types of groups now confined to 
Australia or to South America, then inh abited Europe . 

Primat es.- The only und.ollbted Eocene examp les of this 
order, are the Cmnopitkeclls from the Jura, which has 
points of resemblance to the South American marmosets and 
bowlers , and also to the Lemnric1re ; and a cranium recently dis­
covered in the Department of Lot (S.W. France), undoubtedly 
belonging to the Lemurid re, and which most resembles that of 
the West African "Potto" (Pe1'oclicticu,s). This discovery bas 
led to anoth er, for it is 110W believed that remains f01'merly 

---
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referred to the Anoplotheridm (Adapis and Aphelothm'it&rn 
from the Upper Eocene of Paris) were also Lemurs. Some 
remains from the Lower Eocene of Suffulk were at first supposed 
to be allicd to .Alacact&s, but were subsequent ly referred to the 
Ungulat e, HY1'CtCot1i.cTium. There is still, however, some doubt 
as to its tme affinities. 

ChiToptem.-In the Upper Eocene of Paris remains of bats 
have been found, so closely resembling livin g forms as to be 
referred. to the genus Vespert'ilio. 

Ca1·n£voTa.--':'The only feline ·remains, are those of 
in the Upper Eocene of H ampshir e, and Pteroclon, an allied form 
from beds of the same age in France; with .JEltt7'ogale, found 
in the South of Franc e in deposits of phosphate of lime of 
unoerLain age, but probauly lJelonni.ng to this p doel. YiverriClGc 
(civets) are repr esented by two genera, Tvloclon, the size of a 
glutton from th e Uppe r Eocene, and Palceonyctis, aUied to 
Viv e1'Ta, from the Middle Eocene of Frauce. The Canidre 
(wolves anu foxes) appear to have been the most ancient of 
the existing type s of Carnivora, five genera being represented 
by Eocene remains. Of these, Galethylax and Gyotherium were 
smail, and with the existing genus Canis are found in the Upper 
Eocene of Frauce. A ntocyon , about the size of a wolf, is 
a very ancient and generalised form of carnivore which can 
not be placed in any exist ing family. It is found in the Lower 
Eocene of Fran ce, and is thu s the oldest known member of 
the Carnivora . 

Ungulata.-Th ese are more numerous. Equid m (horses) are 
represented by the Miocene Anchith e1'iurn in the Lower, and by a 
more ancient form, A nchilophus, in the Middle Eocene of France. 
Tapirid ::e and Pal reotheric1re were very numerous. Palceuthe1'iwIL 
and the alli ed genus Paloplothe1'iu7n, were abund ant in France and 
England in U ppel' Eocene tim es. They somewhat resembled 
the tapir, with affinities for tile horse and rhinoceros. A new 
genus, allied to the rhino ceros and equally 
large, has been found in th e sa llle deposits of phosphate of lime 
as the lemur and .l.Elu1'ogale. In the Middle Eocene of both 
England and France are found Lophiodon allied to the tapir, 
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bnt in some of the species reaching a In.r6er size; P1'ol)(tlcerJthe-
1'ium. and Pachynolophus of smaller size and having affinities 
for the other genera named; and Plugiolop!ms, a small, 
anima l which Professor Huxl ey thinks may have been a direct 
ancestor of the horse, In' the Lower Eocene we meet with 
Gor?Jplwdon, much larger than the tapir, and armed with large 
canine teeth; Plioloplw,s, a generali sed type, al lied to the tapir 
and horse; and Hyracothel'inm, a small animal from the Lower 
Eo:;ene of England, remotely allied to the tapir. 

Among the Artiodactyla, or even-toed ungul ates, the swine 
are represented by several extinct genera, of moderate or small 
size-Acotheriwn, Ghrel'opota1nns, Geboch03J'US and all 
from the Upper and the last also from the Middle Eocene of 
France; but Eutelvdon, from the phosphate of lime deposits is 
large. The JJichobnne was the most generali'sed type, pre­
senting the characters of many of the other genera combined, 
and was believed by Dr. Falconer to approac h the musk-deer. 'J 

The Gainoth eri2l1n of the Miocene also occurs here, and . an allied 
genus Plesio?neryx from the same deposits as Eut eleclon. 

The Eocene Anoplotheridre were numerous. The Anoplothe­

riu?n was a two-toecl, long-t fl.iled Pachyderm, ran ging from the 
size of a hog to that of an ass; the alli ed was 
four-toed; and there are one or two others of doubtful affinity. 
All are from the Uppf1r Eocene of France and England. 

Roclentia.-Rernains referred to the genera.1l1yoxl£S (dormouse) 
and S cin1'ns (squirrel) have been fonnd in the Upper Eocene Q 

of France; as well as PlesiaTCt01nys, an extinct . genus between 
the marmots and squirre ls. The Miocene ThcTidomys is also 

found here. . 
of. euvier, now re,ferred 

to an extinct genus pCl'othe1'ZU1n, IS found III the Upper Eocene 

of France and Engl and. 

Geneml Considenitions on the Extinct J1fCl1nmcdictn Fanna oj 
E11J'ope.-It is a curious fact that no family, and hardly a gen ns, 
of Europ ean mamrnalia occurs in the Pliocene deposits, without 
extpndincr back also into those of Miocene age. There are, how-

- 0 
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ever, a few groups which seem to be late developments or recent 
importations into the Palreflrctic ' region, as they occur only in 
Post-Pliocene deposits. The most important of the se [Ire the 
badger, glutton, elk, reindeer, chamois, goat, and which 
only occur in caves and other deposits of Post-Pliocene age. 
Camels only in the Post-Pliocene of Siberia (!J1c7'ycothc7'imn), 
although a .true Canulas of large appears to have inhabited 
some part of Asia in the Upper period, being 
found in the Siwalik beds. The only exelusively T'liocene 
genera in are UTSUS, Equ.us, Hippopotamus, Bos, Elcphas, 
A7'vicoZrt, Tl'ogontheriwn, Ant01nys, H yst-I'ix and Lepus; but of 
the se H ippopota?n1l$, Ev!:!, and are .found in the 
l\fiocene deposits of Indi a. Owing, no douN, in part to the 
superior productiv eness of the various Miocene beds, large 
llumbers of groups appeal' to have their origin or earliest appear­
ance here. Such are Insect ivora, Felid re, Hy renidre, MustelidrB, 
UTSUS, Equid re, Tapi7'ns, Rhinocerotidre, Hippopotamidre, An­
thracothcrid re Camelopardidre, Tragulid re, Cervidre, 
Bovidre, Elephantidre, and Eclentat a. 

Groups which go back to the Eocene period, are, Primates 
allied to South Americ an monkeys, as well as some of the 
Lemuridre; bats of the living genus Vespertilio; Hy renodon­
tid m, an ancestral form of Carnivore; Viverrid re ; Canid m (to the 
Upper Eocen e), and the ancestral Arctocyonidffi to the Lower 

(. Rocene; HYrEna7'ctos, an ancestral type of bears and hyrenas; 
Anchitheridre, ancestral hors es, to the Middle Eocene; Palreo­
theridre, comprising numerous generalised forms, ancestors of the 
rhino ceros, horse, and tapir; Snidre, with num erous generalised 
forms, to the Middle Eocene; Anoplotheridre and Xiphodontidre, 
ancestral famili es of even-toed Ungulates, connecting the rumi­
nants wit.h the swine ; and last ly, several groups of Rodents, 
and a Marsupial, in the Upper Eocene. VITe thus find all 
the great type s of well developed in th e earliest 
portion of the terti ary period; and the occurrence of Quadru­
mana, of the highly specialized bats (Vcspel'tilio), of 
forms of Carnivora, and of Ungulates, clearly differentiated into 
the odd and even-toed series, associated with snch lower forms as 
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Lemurs and Marsupials-proves, that we have he1'e 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 specialised 

than later forms; yet so fa1: back as the Upper 
Miocene the most speciali::;ed of all carnivora, the great sabre­
toothec1l1Iachai1'odus, makes its appearance. 

The :lVIiocene is, for our special study, the most valuable arid 
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 hi.ppopotami, tapirs, giraffes, 
Tra aulic1re, Edentata, and Marsupials - will assist us in solvina 

o 0 

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 forms 
of the American continent, which we will now proceed to 
examwe. 



CHAPTER VII. 

EXTINCT MA1'.'l:l\iAJ,IA OF THE NEW WORLD. 

Tm.: 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 approa ch to Europe in the number 
and variety of its extinct mammalia, and in no part of the world 
have such perfed specimens been discovered. In what are called 
the "Mauvaises terres" of Nebraska (the dried-up mud of an 
ancient lake), thousands of entire crania 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, ViTginia, South Carolina, 
Texas, and Utah, ranging over all the Tertiary from 
Post-Pliocene to Eocene, and furnishing a remarkabl e picture 
of the numerous strange mammalia which inhabited the ancient 
North Americ an cont.inent. 

NORTH AMERICA-POST-PLIOCENE PEIUOD. 

InsectivM·a.-The only indic ations of. thi s order yet discovered, 
consists of a single tooth of some insectivorous animal found 
in Dlinois , but whi ch cannot be referred to any known group. 

Ca1·nivora .-These are fairly represented. Two species of 
Felis as large as a lion; the equally large extinct Trucijel is, 
found only in Texas; four species of Canis, some of th em larger 

K 
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than wolves ; two species of GcdeTa, a genus now confined to the 
N eo tropical region; two bears, and an extinct genus, 
an extinct species of racoon (Procyon), and an allied extinct 

Jl,Iyxophct(j1ts-show, that at a very iecent period North 
America was better supplied with Carnivora than it is now. 
Remains of the walrus (T1'ichechus) have also been found as far 
south as Virginia, 

Getacea,-Three species of dolphins belonging to existing 
genera, have been found in the Eastern States; and two species 
of lIfanatus, or sea-co.w, in Florida and South Carolina. 

Ung·ulata.-Six extinct horses (Equ7tS), and one Hippctrion; 
the living South American tapir, and a larger extinct species; a 
Dicotyles, or peccary, and an allied genus, Platygonns; a species 
of the South American llamas (Auchenia), and one of a kind of 
camel, P1'occt1nelus; two extim:t bisons; a sheep, and two musk­
.sheep (Ovibos); with three living and one extinct deer (Gervus), 
show an important increase in its Herbivora. (?" _ 

P1'oboscidut.-Two elephants and two mastodons, added to this _ t 

remarkable assemblage of large vegetable-feeding quadrupeds. 
Rodentia ,-These consist mainly of genera and species still 

living in North the only inlportant exceptions being a 
species of the South American capybara (Hyd1'ochamts) in South 
Carolina; and P1'aotheriurn, an extinct form of hare, found in a 
bone cave in Pennsylvania. 

Edentata .-Here we meet with a wonderful assemblaae, of six o ., 

species belonging to four extinct genera, mostly of gigantic size, 
A species of IV[egathe1'ium, three of Mcgalony o;, and one of 
Myloclon-huge terrestrial sloths as large as the rhinoc eros 
or even as the largest elephants-ranged over the 
States to Pennsylvania, the latter (jJiyloclon) going as far as the 
great lakes and Oregon. Another form, E1'eptoclon, has been 
found in the Mississippi Valley, 

jJia1's1tpialict.-The living American genus qf opossums, Diclel­
phys, has been found in deposits of this age in South Carolina. 

Re1nctrlcs on the Post-Plioc ene fauna of North Amel'ica.-Tlw 
assemblage of animals proved, uy these remains , to have 
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North America at a comparatively recent epoch, is 
most remarkable. Iu 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 W' orId-horses, camels, and elephants; the 
other exclusively . of South American type-llamas, tapirs, 
capybaras, Gctlem, and gigantic Edent ata. 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 EUl'ope, the presence 
and appar ent co-existence in the same area, of Arctic and 
Southern forms-the walrus and the manatee-the musk­
sheep and the gigantic sloths. Unfortunately, as we shall see, 
the immediately preceding Pliocene deposits of North Ameri ca ' 
are rather poor in organic remains; yet it can barcll:y 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 anyone of these forms Ol5cur; or, with the exception 
of from Pliocene deposits west of the Rocky 

... Mountains, any apparent ancestor of them! We have here 
:ll1mistakable evidence of an extensive immigration from South 
mto North Americ a, not very long before the beginning of the 
Glacial epoch. It was an immigration of typ es altogeth er new 
to the country, which spread over all the southern and central 
portions of it, .and established themselv es sufficiently to leave ' 
abl,Uldance of remains in the few detached localities where they 
have been discovered. How such large yet defenceless animals 
as tapirs and great terr estri al sloths, could have made their way 
into a country abounding in large felines eq nal in size and 
destructiven ess to the lion and the tiaer with num erous wolves o , 

and bears of the largest size, is a mystery. But it is 
neverthele ss certain that they did so ; and the fact that no such 

K 2 
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migration had occurred for countless preceding agBs, 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 fmther discussion oJ 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 Eocene epochs, we meet with so many 
interesti.ng and connected types, and such curious relations with 
living forms in EUl'ope, that it will be clearer to trace the 
history of each order and family throughout the Tertiary period, 
instead of considering each of the subdivisi<?ns 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 Oanis, from the size of a fox 
to that of a large wolf; a Felis as large as a tiger; an Otter 
(Lutm); several species of Hippa r'ion; a peccary (DicotyZes); 
a deer (Oervus); several species of Pr'occtmelus; a mastodon; 
an elephant; and a beaver . (Oastor). 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 0 

additional genera, however, appear there, as we shall see in 
going over the various orders. 

Prirnates.-Among the vast number of extinct mammalia 
discovered in the Tertiary deposits of North America, no 
example of this order had been recognized up to 1872, when 
the discovery of more perfect remain s 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 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 Ungul ata, are now shown to 
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belong to the Primates; so that no less than twelve genera 6f these 
animals are by Mr. Marsh, who classes them in two 
families-Limnotherid ffi, comprising the genera 
(which had larger canine teeth), Thinol estes, Telmcdol estes, Mesa­
codon, BathTodon, and Antiacoclon of Marsh, with Notha1'Ctos, 

JJ{im'osyops, and Pctlceacoclon previously described by 
Leidy;-and Lemuravid ffi, consisting of th e genera L emuTavus 
(Marsh) and Hyop soclns (Leidy). The animals of the latter 
family were most allied to existing lemurs, but were a more 
generalized form, 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 
int eresting to find these .peculiar lemuroid forms in America, 
just when a lemur has been discovered of about the sa.me age 
in Europe; and as the American forms are said to show an 
affinity with the South Ameri can marmosets, while the European 
animal is most allied to a 'West African group, we have 
evidently not yet got back fa.r enol1gh 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 Laop ithe­
cus as an animal ' nearly the size of the largest South American 
monkeys, and allied both to the Cebiclffi and the Eocene Limno­
therid ffi. Mr. Cope has describ ed MenotheTimn from the Mio-
cene of Colorado, as a lemuroid animal, ' th e size of a cat, and 
perhaps al1ied to LimnotheTiu111,. More Miocene remains will, 
no doubt, be discovered, by which we shall be enabled to trace 
the origin of some of the existinO" forms of South American 

b . 

monkeys; and perhaps help to decide the question (now in clis-
put e among anatomi sts) whether the lemur s are really Primate s, 
or form an altog ether distinct and isolated order of mammalia. 

I nsectivora. -Thi s order is repr esented by comparatively few 
forms in the tert iary beds, and these are all very different from 
existing types. In the Upp er :Miocene of Dakota are found 
rem ains indic atin g two ext inct genera, L epictis and I ctops. In 
the Miocene of Colorado, Professor Cope has recently discovered 
four new genera, I sc6cis; allied to the preceding, but as larg e as a 
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lIfephitis or · skunk; He11Jdothe1'iu1TL, near ' the moles; Embctsis, >, 
more allied to the sln'ews; and Dom?m'na, of uncertain affinities. 
Two others been found in the Eocene ofWyomillg; Ainomys, 
ha ving some resemblance to hedgehogs and to the Eastern 
and of doubtful afi'mities. 

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

C'aTnivom.-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, DintacyorJ" and Sinopa,-animals of large size 
but which cannot be classed 'in any existing family; and two 
others, lIfesonyx and believed by Mi .. Cope to he 
allied to Hycenoclon. The latter consist of four genera,- Oxycena, 
consisting of several species, some as large as a jaguar, was 
allied to Hycenodon and Pterodon; Pachycena, allied to the last; 
P1'ototO?nus, allied to Amphicyon and the Viverridre; and Lim-
nocyon, a civet-like 'cai'nivore with resemblances to the Canidre. 

lit the Miocene formations we find the Feline type well deve­
loped. T):18 wonderful MCLCliairod1('s, wbich in 'ElU'ope lived down 
to Post-Pliocene times, is found in the Upper Miocene of Dakota' 
and perfect crania have been discovered, showing that the 
was lenothened downwards to receive and protect the enormous 
canines,o Dinyctis was allied both to Machairad11s and to the 
weasels. Three new genera have been lately described by Professor 
Cope from the Miocene of Colorado,-B1ln celnn(,s, with characters 
of both cats and weasels; Dcrptophilus, allied to ninyct-is; and 
Hoplophoneus; more allied to The. Canidre are re­
presented by A mphicyo1l, which occurs of the same 
aoe in Europe' and bv Canis, four speCIes of wInch genus are 

o 'v 
recorded by Professor Cope from the Miocene of Colorado, and it 
also occurs in the Pliocene. The Hycenodon is represented by 
three species in the Miocene of Dakota and Colorado. It occurs 
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also in the European Miocene and Upper Eocene formations, and 
constitutes a distinct family Hyrenodontidre, allied, according to 
Dr. Leidy, to wolves, cats, hyrenas and weasels. The Ursidre • 
are represented by only one species of an extinct genus, Lepta1'­
chus, from the Pliocene of Nebraska. From the Pliocene of 
Oolorado, Prof. Oope has ' recently described TO?na1'ctos, as a 
" short-faced . type of dog;" as well as species of Callis and 
Jlfa1·tes. 

Ungulata.-The animals belonging to tliis 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 
are almost always more numerous 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 Palreontologists, ren­
ders it very difficult to give a connected summary of them with 
apy approach to systematic accUTacy. 

Beginning with the Perissodactyla, or odd-toed nngulates, we 
find the Equine animals remarkably numerous and interesting. 
The true horses of the genus . so abundant in the Post­
Pliocene formations, are represented in the Pliocene by several 
ancestral forms. The most nearly allied to Equns is Pliohipp 'us, 
consisting of animals about the size of an ass, with the lateral 

o toes not externally developed, but with some differences of denti­
tion. Next Come anci Hippa1'ion, in which the 
lateral toes are developed but are small and functionless. Then 
we have the allied genera, and Hyohip­
pus, related to the European Bippothc1'iu?n, 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 Anchitheridre. In the Miocene we 
have the genera Anchithcrium (found also in the European 

" :Miocene), lIfiohippus and Mesohippus, all with three toes on each 
foot, and about the size of a sheep or large goat. In the Eocene of 
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Utah and Wyomin g, 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 OTohippus, and 
are the oldest ancestr al horse known . Prof. Marsh points out the 
remarkably perfect series of forms in America, which, beginning 
with this minute ancient type, is gradu ally modified by gaining 
increased size, increased speed by concentr ation 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 come to animals hardly distin guishable, specifically, 
from th e livin g horse. 

Alli ed to these, are a series of forms showing a transition to the 
t apirs, and to the Palceothe1'i1L1n of the Europ ean Eocene. In the 
Pliocene we have Parahippus ; in the Miocene Lophioclon, found 
in th e same formation and in th e Eocene of Europe, and allied 
to th e tapir; and in tlie Eocene, Pcdceosyops, as large as a rhino­
C81'OS; which had large canines and was allied to the tapir and 
Palc8otlzcTiu1n ; L imnohY1ls, formin g th e type of a family Limno­
hyid m, which includ ed th e last genus and some others mentioned 
fur ther on; and HYTClChY1lS, alli ed to LopModon, and to Hyracoclon 
an extinct form of rhinoceros. Besides these we have Lophiothe-
r"iu1n (also from the Eocene of Europe); Diplacodon allied to 
Lirnnohyus, but with ,affinities to modern Perissodactyl a and nearly 
as large as a rhinoc eros ; and ColonocenLS, also belonging to the 
Limnohyid m, an animal which was the size of a sheep, and had 
divergent protub eranc es or horns on its nose. A remarkable 0 

genus , Bath1noclon, lately described by Professor Cope, and of 
which five species hav e been found in -the Eocene of New Mexico 
and, Wyomin g, is. believed to form the type of a new family, 
havmg some affimty to Palr.eosyops and to the extinct Bronto-
t heridm, It had large canine tusks but no horns: 

The Rhinocerotid m are represented in' Ameri ca by the crenus 
RhinoC61'OS in th e Pli ocene and Miocene, and by AC6,oath: 'ium, 
ll.nd Hymcodon in th e Miocene. Both th e latter were hOl'nles 
and H Y,YJ,coclon was allied to th e Eocene H yra chY1ls, one of 
Lophiollontidm. In the Eocene and Miocene deposits of Utah 
and Oregon, several remarkabl e extinct rhinoceroses 'have 
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recently discovered, forming tbe genus Dicemthe1'iurn, These had 
a pair of nasal horns placed side by side on the snout, not behind 
each other as in existing two-horned rhinocer0 ses, the rest of 
their skeleton resembling the hornless They were 
of ratlier small size. 

Next to th ese extinct rhinoceroses come the Brontotheridre, 
an extraordinary family of large mammalia, some of. which 
exceeded in bulk the largest living rhinoceros. They had four 
toes to the front and thr ee 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, Brontotheriurn, 

Afegacel'ops, and Ani sacoclon, distinguished by 
peculiarities of dentition. Though most nearly allIed to the 
rhinoceros es, they show some affinity for the gigantic Dino­
cerata of the Eocene to be notic ed further on. Professor Cope 
has since described another genus,·Symboroclon, 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-b earing processes. 

vVe commence the Artiodactyla, or even-to ed Ungul ates, with 
the hog tribe . These are represented by species of peccaries, 
(D'iGotyles) from the Pliocene of Nebra ska and Oregon; and by 
an allied form Thinohyv.s, very like Dicotyles, but having an 
additiona l premolar tooth and a much smaller brain-ca vity. 
From the Miocene are thr ee allied genera, N anohyus, Lepto­
Ch0'31'1IB, and Perch0'31'us. Professor Cope, however, thinks Lepto­
Ch0'31'US may be Lemuroid, and allied to ]Jfenotlte1'ium. The 
Anthr acother idre, a family which connects the Hipp opotamidre 
and Ruminants, and which occurs in the Miocene of Europe 
and India , are represented 'in America by th€l genus 
from the Miocene of Dakota, and from the Miocene of 
Oregon and the Eocene ofvVyoming; the latt er genus being some­
tim es classed with the precedillg family, and lately placed by 
Professor Marsh, in the new order, Tillodontia. Professor Cope 
has since described three other genera from the Eocene of New 
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Mexico: llfeniscothe1'iul1t, having resemblances to PalceosJlops, 
Hyopota;nus, and the Limnoth eridre; Phenacodus, the size of a 
hog, of doubtful position, but perh aps near Elothe1'iulIl,; and 
Ach rEnodon, as large as a cow, but more hog-like than the pre­
ceding. Another new genus from the Miocene of Oolorado­
Pelonax-is said by Professor Cope to come between Elothe1'ium, 
and Hippopotamus. 

The Oamelidre are very abund ant, and form one of the most 
striking features of the ancient fauna of America. P rocamelus, 
H and Megalome1'Yx, are extinc t genera fOlmd in the 
Pliocene formation; the first very closely allied to the Old 
World camel, the last smaller and mure sheep-like, In the 
Miocene two other genera occur, Pceb)'othe1'ium and Prot01neryx, 
the former allied to both the camel and th e llama. 

Deer are represented by a single species of Gervus in the 
Pliocen e, while two extinct genera, Leptol1w1'YX and Merycodus, 

'a,re found in the Miocene deposits, the latter ind!cating a tran­
sition between camels and deer. Two other genera, H ypisodu8 
and Hypertm.qulus, of very small size, are said by Professor 
Cope to be allied to the Tragulid re and to LeptO?ne1'yx. 

The Bovidre, or hollow-horned rnminant s, are only represented 
in the Newer Pliocene by a single species of an extinct genus, 
Casoryx, said to be int ermediate between antelopes and deer. 

We now come to an e! clusively American f::l,mily, the 0 1'eo­
dontidce, which consisted of small animals termed by Dr. Leidy, 
"ruminating hogs," and which had some general structural 0 

resem blances to deer and camels. They abounded in North 
America dUTing the Pliocene, and especially during th e Miocene 
epoch, no less th an six genera and twenty species having been 
discovered. .lI1e1'ychus contains the Pliocene forms; while 
Oreodon, Eporeodon, and Ag1'io­
cizcerus are Miocene. The last genus extends back into the 
Eocene period, and shows affinity to the European Anoploth e_ 
ridre of the same epoch. 

P?'oboscidea.-Th e Elephantid re are only represented in 
America by o?e species Mastodon and one of Elephas, in 
th e Newer Pliocene deposIts. In the Older Pliocene, Miocene, 
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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 Eocene 
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 
marnmals-Dino cerata-for their reception. 

This order consists of animals with generalised Ungulate and 
Proboscidean aitinities. The lower jaw resembles that of the 
hippopotamus; 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 seconel pair above the eyes, 
,vhile 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. 
Professor Marsh believes that they had no trunk. The remains 
discovered indicate four geneTa, Dinocems (3 sp.), Tino ceras 
(2 ·sp.), Uintathe?'iu?n a sp.)., and Eobasil eus (2 sp.). Many other 
names have been given to fragments of these animals, and even 
th ose here given may not be all distinct. 

Another new order, Tillodontia, recently established by Pro­
fessor Marsh, is perh aps yet more remarkable in a zoological-
POUlt of view, since it combines the characters of Ca.rnivora, 
Ungulata, and Rodent s. These animals have been formed into 
two families, Tillotherid m and Stylinodontida:l; and three genera, 
T illot he?'iu 'm" Anchippoclus, and Stylinoclontia. All are from the 
Eocene of Wyoming and New Jer sey. Perhaps to these must be 
added from the Miocene of Dakota, the other forms 
being all ' Eocene. 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 Ungul ate type, and ' 
the incisors lik e thos e of a Rodent; but the skeleton was more 
that of the Ursidm, the feet being plantigrade. Professor Cope 
has since described three new genera from the Eocene of 
New Mexico, Ectogarius, GalrL?noclon, and comprising 
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seven species allied ·to Tillotheriurn and Anchippoclus, and having 
also relations, as Professor Cope believes, with the South American 
Toxodontidm. 

Rodentia.-This order is represented in the Pliocene by a 
beaver, a porcupine, and an American mouse (Hespe?'01nys), all 
extinct species of living genera, the Hystrix 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 extinct genus allied to the 
hares-Palceolagus; one of the squirrel family-Ischyromys; 
a small extinct form of beaver-Palceocast01'; and an extinct 
mouse-E1!11nys. The Eocene strata of Wyoming have lat ely 
furnished two extil!-ct forms of squirrel, Pa1'amys and 
and another of the Muridm (or mouse family), Mysops. 

Cetacea.-Numerous remains of dolphins and whales, be­
longing to no less than twelve genera, mostly extinct, 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 extinct family, Zeuglodontic1m, have been found in 
Miocene and Eocene beds of the sallie districts. Some remains 

with these are doubtfully referred to the Seal family 
(Phocidm) among the Carnivora. 

Edentata.-Till quite recently no remains of this order have 
occurred in any North American deposits below the Post- Plio­
cene; but in 1874 Prof. Marsh described some remains allied to . 
Megalonyx and Mylodon, from the Pliocene beds of Califol'lli::t 
and Idaho, and forming a new genus, M01'otherium.. As these 
remains have only occurred to the west of the Rocky Mountains 
and in Pliocene deposits whose exact age is not ascertained, the; 
hardly affect the remarkable absence of this group from the 
whole of the exceedingly rich Tertiary deposits in all other parts 
of North America. 

GeneTal R elations of the extinct TertiaTY Mammalia of North 
AmeTica and EUTope.-Having now given a sketch of the ex­
tinct Mammalia which inh abited Europe and North America 
during the Tertiary period, we are enabled bv comparinO' them . ", 

/ 
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. to ascertain their relat ions to each other, and to see how far 
they elucidate problem of the birth-p lace and subsequent 
migrations of the several families and genera . We have already 
pointed out the remarkable features of the Quaternary (or Post­
Pliocene) fauna of North America, and now proceed to discuss 
that of the various Terti ary periods, which is closely connected 
with the extin ct fauna of Europe. 

The · Tertiary Mamm alia of North America at present de­
scribed belong to from eighty to one hundr ed genera, while 
those of Europe are nearly double that number; yet only 
eight een genera are common tv the two faunas, and of these 
eight are livin g and belong chiefly to the Pliocene period . 
Takin g first, the gel).era which in America do not go back beyond 
the Plioc ene period (ten in numb er), we find that eight of them 
in Europe go back to the Upp er Miocene . . These are Felis, 

. Hippal'ion, CC1'VUS, lIfastodon, El6phas ' (in I ndia), 
. Casto?' and Hystrix ; while another, Canis, goes b!wk to the 
Upper 'Eocene and th e tenth , Eqm LS, confined to the newer 
Plioc ene or perh aps to the Post-Pliocene in America, extends 
back to the older Pliocene .in Europe. Of the seven Europe an 
genera which are confined to the Miocene period in Amer ica, 
thTee, Hy cenoclon, A nchither'iu1n, and Lophiodon go back to the 
Eocene in Eur ope ; three others, Machai1'oclus, Rhinoce1'os, and 

are also of Miocene age in Europe; A rnphicyon goes 
back to the Lower :Miocene of Europe. belongs 
to the Eocene of both countr ies. 

If we t).ll'n now to famili es instead of genera, we find that the 
san1e general rul e prev ails. Mustelid re (weasels), (bears), 
true Equid re (horses), and Bovid re (oxen &c.), go no further back 
in Am erica than the Plioc ene, while th ey all go back to the 
Miocene in Europ e. Suid re (swine) and .A.noplotheridre (extinct) 
are found in the American Miocene and in the Europ ean Eocene. 
Anchitherid re (extinct) reach the Upp er Eocene in America, 
whil e in Europe they range throu gh Upper, Middl e, and Lower 
Eocene. Cervi dre (deer) alone are Miocene in both countri es. 
There remain two famili es in which America has the pre­
eminenc e. Camelidre (camels) were wonderfully developed in 
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the American Pliocene and Miocene periods, abounding in 
genera and species; whereas in Europe the group only exists in ' 
the Post-Pliocene or Lower Pliocene, with one Upper Miocene 
species of Carnel'u,s in N. India. The Anthracotherid re (extinct), 
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 America, 
-in part to the imperfection of the record in the latter country. 
Yet it does not seem probable t.hat they are altogether due to 
these causes, because the Miocene beds, which are by far the 
best Imown 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, Hyrenas, Giraffes, and 
Hippopotami absent from America, with the Weasels, and Ante­
lopes almost so; while America possesses almost all the Camelidre, 
two peculiar orders, Dinocerata and Tillodontia, and four remark­
ably peculiar families, Limnotherid re, Lemuravidre, Oreodontidre 
and Brontotheridre. If then the facts at present known repr esent 
approximately the real time-relations of the groups in question 
on the two continents, they render it probable that weasels, bears, 
true horses, swine, oxen, sheep and antelopes, originated on the 
Old World continent, and were transmitted to America durin cr 

0 ° 

sOD?e part of the Miocene period; while camels originated in the 
New Wor1c1, and somewhere about the same time passed over to 
Europe. Of the extinct families common to the two hemi­
spheres" the Anthracotheridm 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
therid re; but if the Brontotheridm are allied to the Rhinocerotid m, 
the se latter may have originated in America, although now an 
exclusively Old 'World type. These conclusions are not im­
probable when we consider the JIluch greater size of the Old 
World contin ents, extending far into the tropics and probably 

I 
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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 palffion­
tology, after which we shall be in a better position to draw 
correct inferences from the whole body of the evidence. 

SOUTH AMERICA. 

Unfortunately, our knowledge of the int eresting fossil fauna 
of this continent, is almost wholly confined to the Post-Pliocene 
and Pliocene _ 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. 

Fauna of the Brazilictn What we know of the Post­
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 tbe San Francisco river 
in the Province of Minas Geraes. The caves are formed in 
lim estone rocks, and are so mimerous that Dr. Lund visited 

• thousands, but only sixty contained bones 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 bat.s, porcupines . and filmall birds. In anotber trial, the 
wbole of the earth in a cavern was carried - out for examin­
ation, amounting ' to 6,552 firkins; and, from a calculation 
made by measured it was estimate !' 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 t.he cavern by owls; and, 
as these are lillsocial birds, the quantity found implies an 
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immense lapse of time, probably some thousands of years. 
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 extinct, and a considerable 
number, about one-fourth, belonged to extinct genera, or 
genera not now inhabiting South America. Stone implements 
and human remains were found in of the caves with 
ex tinct animals. The following enumeration of these remains 
is from the corrected list of M. Gervais. 

P1'i1ncdes.-Extinct species of Oeb71s, Oallith1'ix, and 
South American genera of monkeys ; with an extinct genus, 
P1'otopithecus- an animal of large size but belonging to the 
Americ an Cebidre. 
. Ohi1'optera.-Speci es belonging to the South American Phyllos­
tomidre, and to two South American genera of other families. 

Oarnivo?'{t.-.:.Five species of Felis, some allied to living ani­
mals, others extinct; a species of the widespread extinct genus 
Machai1'odus; and a small species referi'ed to the 
genus containing the hunting leopard now found only in Africa 
and India. Canidre are represented by Oanis and Icti cyon (a 
livin g Brazilian species of the iatter genus), and the extinct 
genus Speothos. Mustelid re are represented by extinct species 
of the South American genera Mephitis and Galictis. Procy­
onidre, by a species of Nasua. Ursid re, by Arctothe1'iztm, a 
genus closely resembling, if not identical with, that containing <. 

the "spectacled beaT" of Chili. 
Ungztlata.-Eqn1tS, Tapi1'us; Dicotyles, A 1whenia, Ge1'vus, L ep­

totherinm, and A nti lope, are the cave-genera of this order. 
and .Antelope are particularly inter estin g, as representing 

groups forming no part of exist ing South American zoology; 
while the presence also of an extinct genus of 
antelopes, shows that the group was fairly rel)resented in South 
America at this comparativ ely recent period. 

Proboscidea.- A species of Mastodon, found also in the Pliocene 
of La ?lata, represents this order. 

Rodentia,-These abound. Dasyp1'octa, Ocelogenys, Cavia , 
Ke1'oclon, all living genera of Caviidre, are represent ed by 
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exti nct species. Cc?'Colabes, tbe c tree 110rcnpine' (CeJ'Colabid,e) 
'"has two species, one as large as a peccary; l11yopotanw,s, L onche7'cs, 

Cartei'odon, are existing genera of spiny rats (Ecbim yiL1re); 
and there are two extinct genera of th e same funlily, Lonclw­

and PhyUo1nYs. L agostol1wS (Cbinchillidm), the visca ­
eha of tbe P ampas, is represente d by an ex t.ine t spec ies. 
Tbere is also an e.xt inct spec ies of L epiGs j seyera l species 
H eSp eTO?nys and Oxym,yctel'Us; and a large .il1'vicola, a genus not 
livin g in South America. 

Edentata .-Th ese, which constitute the great feat ure of Lhe 
existing South Am erican fauna, were st ill more abundant and 
varied in th e Cave period, and it is ren{ark able that most of 
them are ext inct genem. The arm adill os are alon e 
by living form s, D asypu s and E'ltI"!}don and H etel'o­
clon, are extinct genera of same fami ly, well as .Chlmnydo­
the1'i1t11t-huge armad illos the size of a tapir or rhinoc eros, and 
Pachyth e1'i1{.7n, which was nearly as large. Th e ant -eat.61's are 
represe nted ouly by Glnss()theriu?71" an exti nct fo rID all ied to 
Aif;/T?necophaga and Alanis. Th e sloths were more nllmerou s, 
bei ng represented by tbe extin ct genera Ccclodon, Sph enoclon 
and Ochothe?'iu?1t , the last of large size. The hllge terr estrial 
slotbs-Megat berid re, also aliounclecl; t.here being species of 
Jllegnthe?'iwn an d ]lfe(jcdonyx, as well as the aUied Sceliclothc?'iwn , 
snpp osecl to have some affini ty for the African Orycle1'Opu.s. 

.. JlICirs1OjJials.- No new forms of these appear, but num erous 
s pecies of Did elphys , all closely allied to opossums st ill livin g 
in South Am erica. 

The precediug sketch of the wond erful cave fann a of Cent re1-l 
Brazi l, is sufficient to show that it represents, in the main , a 
period of great antiquity. Not only are almo st th e whole of 
t he species ext inct, but there are twenty extinct genera, and three 
other s not now inhabitant s of Soutb America. The fact that so 
few remain s of the li ving animals of the country are found in 
th ese caves, indi cates that some chang e of physic al condi tions 
has occurr ecl since th ey " ere the receptac les of so many of the 
larger anim als ; and th e presence ' of many extinct genera of 

L 
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large size, especially among the Edentata and American famili es 
of Roclents, are additional proofs of a very high antiquity :"" 
Yet many of these cave animals dosely allied to those 
which are found in North America in the Post· Plioc ene deposits 
only, so that we have no reason to suppose the cave-fauna to 
be of much earlier ' date, But the great amount of orgal.lic 
challge it impli es, must give ns an enlarged id ea of the vast 
reriods of time, a.'l measmed by years, which are included in 
this, the most recent of all geological epochs, 

Pliocene Period of Temperate Sonth Arne1'iw.- vVe have now 
to consider the numerous remains of extinct animals found in 
various deposits in the Pampas, and in Patagonia, and a few in 
Boli via. The age of these is nl1Certail:;. but as they are very 
similar to the cave-fanna, thou gh contalllll1g a some\-vhat larger 
proportion of extinct genera and some very remark able new 
forms, they cannot be ve1'y much ' older, and are perhaps best 
referred at present to the newer portion of the Pliocene I 

formation. 
genus Jlfaclwil'odus or sahre-toothed tiger:;, 

. represents the Felic1re. There al:e severa l species of wolves 
(Canis); a weasel (M'LW;tela); two bears of the Brazilian cave­
genus ATCtothe1'i?'(lln; and th e ext inct European genus I-Iycena1'Ctos. 

UngnlatcL.-There are two species of Eq1WS, found in the 
Pampas, Ohili, and Bolivia; . two of Jlfnc1'Cl1lchenia, an extra -", 
ordinary extinct gI'oup allied to the tapir aud Pctlceothe1'i7tm, bnt 
,¥ith the long neck, and general size of a A second 
species found on the highlallds of Boliyia is much smaller. 

A more recent discovery, in Patagonia, is the almost perfect 
series of teeth of a large animal Hom alocZontotlw'in1n; and 
which is be1ieved by Professor Flower, 'who has described it, to 
have been allied to BhinoceTos, and still more to the :lVfiocene 

from North America; and also to pre sen t some 
resemblances to Jl{ac1'auchenia, and though much more remot ely, 
to the curious aenus Nesodon mentioned further on. 

b 

The Artiodactyla, or even-toed Ungulates, are represented by a 
species of Dicotyles, or peccary, found in the deposits -of t.he 
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Pamp as ; by Auchenia, or l lama, of which thr ee ext inct species 
inhabit ed Bolivia, in which countr y two all ied but extillct 
genera, and Ga1nelothe1'inl1t, have also been found. 
Thre e species of deer (Gervus), from the P ampas deposits, com­
plete the list of Plioc ene Ungu lates. 

P1·obosciclea.-Th e cave species of l1fc6stodon is found also in 
the Pamp as deposit s, and another in the Andes of Chili and 
Bolivia . 

Roclents.- Th ese are not so numerous as in the caves. There 
are sprocies of the existing genera, K eToclon and Ca 'ia (Caviidre) ; 
L a.gostom16s (Chin chilliLlre); Ctenomys (Octodontid re); L ep'L6S 
(hare); Hespel'o1n,!)s and (Murid re) ; A?'vicoln, a 
gronus not livin g in South America; and an ext inct genus, Ga?'­
cl'iocl'l.lS. There is also a remarkable extin ct form, 
larger than the capyba ra, and haying affinities to Edentates and 
Un gulat es, Thr ee species have been found in the Pampas deposits. 

Eclentata..- Th ese are as abundant and remark able as in the 
cave deposits. Scelidothe1'ium, jJ1egalo'nyx, Glosso­
then'wn and Dasypus , have already been noti ced as from the 
Brazi lian caves. vVe have here, in addition, the huge Jl1ylodon 
allied to the lIIegath e?'iwn, and th e alli ed genera - Gnath opsis 
and L estoclon. \Ve then come to the h11O'e extinct armadillos, 

'" Glyptodon and Schistopleu?'um, th e former consisting of num erous 
species, some of which were as large as an elephant . Another 

egenus, E 'Ldat 'LlS, is alli ed to the living three -hand ed armadillo s ; 
and a species of the exist ing genus E'u,phractus has been fouIld 
in Bolivia. 

Tox od01d iclce.-Th ere remain a numb er of huge anima ls 
riv alling the Megatheril1111 in size, and formin g the genent 
TO:JJOclon and 1.\ esoclon, but whose positi on is· dou btful. Several 
spec ies have been founel in the deposits of the Pam pas and 
Patagonia . They are alli ed at once to Ungulates, n odents, Ec1en­
tate s, and the aq natic Sir enia , in so puz zling a mann er that i t is 
impo ssible to determine to what order they belong, or whether 
they require a new order to be formed for their reception . Some 
are believed to date back to the Miocene period, and th ey 
indicate what stran ge forms ma.y sLill be di:;covered, should any 

2 



1·1S DISTHInUTlOK OF EXTINCT ANIMALS. [PART 1I. 

productive deposits be found in South America of middle Ter-
t iaryage . / 

Pli ocene jj£ammalic6 oj the Antilles. -Th ese may be noticed 
here, as they 0,re of special int erest, proving the connection of 
the larger West Indian Islands with the Continent some time in 
the Jater Tertiary pe:riod. They consist of remains of two large 
animals belonging to 1,11(3 South American Chinchillid re, founel in 
cave deposits in the island of Angui lla, and forming two new 
genera, A mblyrhiza and . LOJXJ7n?Jlu,.s; and remain allied to .A1 ega.­
lonyx from Cuba, which have been nallled Jl£cgalocnus and 
Nyomo'l'ph1(S. 

Eocene f auna oj South Ame1'iw.-The few remain s yet dis­
covered in the Tertiary deposits of the Pampas wllich are believed 
to be of Eocene age, are int eresting, bec(tuse they 
show us another change in th e scenery of the great chama, of 
life; there being appar ently a considerable resemblance, at this 
epoch, between South America and Europ e. They consist of a 
large exti nct felin e animal, of Palceothe'l'iu111 and 
Anoplothe1'inm, the well-kuown extinct Ungulates of the Euro­
pea,ll Tertiaries, and which hfJ,ve never ueen found ill North 
America; and of thr ee genera of Rodents,- allied 
to Echimys, and found also iu the Eocene and Miocene I)f France; 
jjtlegctmys, allied to the living Cctp7'omys of the AntiUes, and 
also to PalCl301nys, an extinct form of the F rench Miocene; ando 

a very large animal Ieferred to Arvicola, a genus found also in 
the Pliocene deposits of South America, and abundant in the 
north ern hemisphere. No Eclentates have been found. 

The resemulances of this to that of Europe rather than 
to any peut of America, are so strong, that they can hardly be 
accidenta 1. vVe greatly waut, hOlveve1', more information on this 
point, as well as some corresponding evidences as to the conditi on 
of , Vest and South Africa about the same epoch, before we can 
vent ure to speculate on their bearing as regards the early mi­

grat ions of organic forms. 

Genend R emC61'1cs on the.E:;Jtinct }.Jwnma lian Fauna of the Old 
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.. and N ew W01'lds.-Leavli;g the special 
paheontological evidence to be made after discussing the relations 
of the existing fauna of th e several regions, we propose here t.o 
indi cate briefly, SOllie of the more general deductions from the 
evidence which has now been laid before om readers. 

The first, and perhaps the most start ling face brought out by 
uur systemat ic review, is the very recent and almost uni versal 
cllfl.nge 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 unpr ecedente d in the past of the same 
co'un tries as revealed by the geological record. In Europe, in 
North Americ a, and in South America, we ha\1e evidence th at a 
very similar change occurr ed about the S[tme time. In all three 
we find, in the most recent deposits - cave-earths, peat-bogs, and 
gravels - the remains of a whole series of large animals, which 
have since become wholly ext.inct 01' only surv ive in far-distant · 
lands. In Europe, the great Iri sh elk, the lIfachu i1"Od'lIs am1 
cave-lioll, the rhin oceros, hipp opotamus, and elephant i-i n North 
America , equally large felin es, horses and tap irs larger than any 
now living, a llama as large as a camel, great mastodons and 
elephants, and abundance of huge megatheroic1 animals of almost 
equal size i- in South Arheri.ca these 'same megatheroids in greater 
variety, num erous huge armadillos, a mastodon, large horses a.nd 
tapirs, large porcupin es, two forms of ante lope, numerous bears. and 
{elin es, includin g a Jlt[achc'tirroclns, and a large monk ey,-have all be­
come ext.inct sinr.e the depositi on of th e most recent ofthe fossil­
bearing strata. This is certainly not a great while a.go, geologi­
cally; and it is cd?noot certa in that thi s great organic revolu tion, 
imp lying physical changes of such ' vas t prol)ortion s tbat th ey 
must have been due to causes of adequat e int ensity and propor­
tionate range, has taken place since man liv ed on the earth. 
This is prov ed to h:'l.Ve been th e case in Europe, and is supported 
by much evide llce both as reaards North and South America . o 

It is clear that so complet e and sudden a change in the higher 
forms of life, does not repr esent the normal state of things. 
Species and . genera have not, at all times, become so rapidly 
ext inct, The tim e occupied by the « Recent period ," th at is the 
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time since these changes took place is, geologically, minut e. 
The time of the whole of the P ost-Plio cene period, as measured 
by the amount of physical and genem l organic change kno"\vn to 
have taken place, is exceedingly sinall when compared with the 
duration of the Pliocene period, and still smaller, probably, as 
compared· with the Miocene. Yet durin g these two periods we 
meet with no such break·in the continuity of the forms of life, no· 
such radical change in the chamcte1' 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 tim es. For 
example, in .Central Europ e numerous hy renas, rhino ceroses, and 
antelopes, with the great continued from Miocene 
all through Pliocene int o Post-Plio cene times; while hippo­
potami and elephants to live through a good par t of 
the Pliocene and Post-Pliocene pel'iods,-and then all suddenly 
became extinct or left the country. In North America the re bas 
been more movement of the fauna in all the periods ; but we 
have great felines, horses, mastodons, and elephants, in 
the Pliocene and Post-Pliocene periods, while Rhinoceros is COlll­

mon to the Miocene and Pliocene, and camels range continuo usly 
from Miocene, through Pliocen e, to Post -Pli ocene times ;-wh en 
all alike became extinct.. Even in South America the evidence is, 
as far as it goes, all the same way. vVe 

lIfegathe!i'iu'ft1, lvlegalonyx, and numerous 
giga,lltic armadillos, alik e in th e caves and in the <itl'atifieclo 
terti ary deposits of the Pampas ;-yet all have since passed away. 

Ie is clear, therefore, that we are now in an altogether 
exceptional period of the earth's history . We live in a zoologi­
cally impoverished world, fTom which all the hugest, and fiercest, 
and strangest forms llave recently disappeared; and it is, no 
doubt, a much bette r world for us now they have gone. Yet it 
is surely a marvellous fact, and one that has Lardly been suffi­
cient ly dwelt upon, th is sudden dying out of so many large 
ma.mmalia, not in one place only but oyer half the land surface 
of the globe. We cannot but believe that the re must have been 
some phys ical . cause for tlJis great change; and it must have 
been a CHuse capable of actin g almost simultaneously over large 

,-- . 
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portion s of the earth 's surface, and one which, as far as the 
Terti ary period at least is concerned, was of an exceptional cha­
racter . Such a cause exists in the great a.nd recellt physical change 
kno wn as " the Glacial epoch." ,Ve haye proof in both Europ e 
and North .America, that just about the tim e th ese large animals 
'were disapp earing, aU the northe rn parts of these 
were wrapped in a mantl e 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 SOlle miles in thickness) mlist 
have acted in various " ays to have produced alterations of 
level of the ocean as well as vast local floods, whir,h would have 
combined with the excessiye cold to destroy animal life. There 
is great difference of opini on among geologists and physici sts as 
to the extent, nature, and dur at ion of the Glacial epoch. Some 
believe it to haye prevailed alt ernat.ely in the north ern and 
southern hemispher es; others that it was simul taneous in hoth. 
Some think there was a succession of cold periods, each lasting 
many thousands of years, but with int ercalated warm periods of 
equal duration; others deny th at th ere is any eyiclence of such 
changes, and maintain that the Glacial epoch was one continuous 
period of arctic conditions in the temperate zones, with some 
fluctuations perhaps but with no regul ar alternations of warm 
periods. Some br-lieve in a huge ice-cap covering the whole 
northern hemisphere from t.he pole to near 50° north latitnc1e 

• in the eastern, and 40° in the western hemisphere; while others 
imput e the observ ed effects either to glaciers from local centres, 
or t.o floating icebergs of vast size passing over the surface during 
a period of submersion. 

Wi thout venturin O' to decide which of these various theories 
'" will be ul timately proved to be correct, we may state, that 

there is an increasiD O' beli ef amODO' creolog-ists in the long dum-
b - b b '-' 

tion of thi s ice-period, and the vast extent and great thick-
ness att ained by the ice-sheet. One of the most reeent, and 
not the least able, of t he writ ers on this question 0\11'. Belt) shows 
strong reasons for adopting the view that the ice-period "as 
simult aneous in both Ilemispheres ; and he calculates that the 
vast amount of wuter abstracted from the ocean und locked up 
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in mountains of ice around the t\\'o poles, would lower the general 
level of the ocean about feet. This would be equivalent 
to a general elevation of the land to the same amount , and would 
thus tend to intensify the cold; and this elevation may enable 
us to underst and the recent discoveries of signs of glacia 1 
aclion.at moderate elevations in Centra l America and Brazil, far 
within the tropics. At tbe same time, the weight of ice pi ler] up 
in the north would calise the laud surface to sink there, perhaps 
unequally, according to the yarying natur e of the in t-erioJ' c1'llst. 
of the earth ; and since the weight ha.., been removedl ancl woulcl 
l'ise again, sti ll somewhat inegulal'ly; and tb us the phenomena 
of raised beds of arctic shells in temperate latitud es, are ex­
plained. 

Now, it is evident, that the phenomena we have been con­
sidering- of the recent cha.nges of the mammalian fauna in 
Europe, North America, South Temperate Amer ica, and the 
highl ands of Brazil- are such as might be explained by the mr,st 
extreme views as to the exten t aad vastn ess of the ice-sheet, 
and especially as to i ts simult aneous occurrence in th e northern 
a,nd south el'll hemispheres; amI where two such cGluplete ly in­
llependent sets of facts are found to combine harmoniously, and 
supplem ent 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, [md led to the extinction of so 
many forms of life even within the tropics, how is it that so 
much of the purel y tropical fauna of South America has main­
ta ineu itself, and that th r.re are still such a vast number of 
forms, both of mammruia, birds, reptil es, and insects, that seem 
uro'anized for an exclusive existence in tropical forests 1 Now 

'" Mr. Belt's theory, of the subsidence of the ocean to the extent of 
about 2,000 feet, supplies all ans\yel' to tl !is objection; for we 
should thu s have a t ract of lowland of an average width of 
some hun dreds of miles, added to th e whole east coast of Central 
and South America. This tract would, 110 doubt, become covereu 
with forest!? f, ' it ,,'as slowly formed, would enjny a perfect ly 
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tropical climate, and would thus afford an ample area for the 
contwn ed existence and development of the typical South 
American fauna; even had glaci"ers descended in places so low 
as 'what is now the level of the sea, which, however, there is 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 that passage for interm igrat ion between 
North and South America, which led to the sudden appearance 
in the former country in Post-Pli ocene times, of the huge Mega­
the l'oids from the latter; a migrati on which took place in op­
posite directions as we shall presently show. 

Th e bi?·th-place and migl'Cltions of some famili es 
and gene?·a.- 'V e have now to consider a few of those cases 
in which the evi(lence already at our command, is sufficiently 
definite and complete, to enable 11S to pronounce with some con­
fidence as to the last movements of several important groups of 
mamm alia. 

P?'imates. -Th e occurrence in North America of .num erous 
forms of Lemul'oidea, forming two exti nct families, ,,,hich are 
believed by American paheontologists to present generalized 
features of both Lemurid re and H apaliclre, while in Europ e only 
Lemmin e forms alli ed to those of Africa have occurred in 
deposits of the same age (Eocene), renders it possible that the 
Prim ates may have originated in Amer ica, and sent one branch 

.. to South America to form the H apalid re and Cebidm, and 
anotlw1' to the Old World 01 vin O' rise to th e lemurs and tru e 

'0 c 
apes. But the fact that apes of a bio-h deo-ree of oro-anization o 0 0 

occur in the Eur opean Miocene, ",hile in the Eocene, a monkey 
believed to have relations to the Lemuroids and Cebidm has also 
been discovered, makc it more probab le that the ance:::tral forms 
of this order originated in the Uld 'World a.t a still earlier period. 
The absence of allY early tertia ry remains from the tropical parts 
of t.he two hemispheres , renders it impossible to arrive at any 
definiLe conclusions as to the origin of groups which were, no 
doubt, a.1 ways best developed in t ropical regions. 

Ca?·nivo1'Cl.-Thi s is a very ancient and ,vide-spread group, the 
families and genera of whi0h had an extens i\·c· range ill very 
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1 · T . \ ear y tImes. he true bears (Ui'sns) are almost the 
important genus that seems to have recently migrated. In 
.Europe it dates back to the Older Pliocene, while in North 
America it is Post-Plio cene only. Bears, therefore, seem to 
have passed into America from the Palrearctic 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. 

Ungulctta.-Horses are very interesting. In Europe t.hey date 
back und er various forms to the Miocene period, and true Equ,7lS 
to the Older Pliocene. In North America they are chiefly 
Pliocene, true being Post-Pliocen e, with perh aps one or 
t wo species Newer Plioc ene ; but numerous aucestral forms date 
back to the Miocene and Eocene, giving a more perfect" pedi-
gree of the horse " than the Europ ean forms, and going back to a 
more primitiv e typ e'-O Tohippus. In South Ameri ca, EqUllS is 
the only genus, and is Post-Pli ocene or at most Newer Pliocene. 
,Vhile, therefore, the ancient progenitors of the Equia re were 
common to North America and Europe, in Miocene and even 
Eocene times, true horses appeal' to have arisen in the 
regioD, to have passed into North America in the latt er part of 
the Plioc ene period, and thence to have i:lpread over all suit abie 
distri cts in South They were Dot, however, 8_ble to 
maint ain th emselves permanently in their Dew territ ory, and all 
became while in their birth-pl ace, the Old World, they 
continue to exist under several varied forms. 

Tru e tapirs are an Old group. They go back to the 
Lower Miocene in Europ e, 'while in both North and Suuth 
America they are exclusively Post-Plioc ene. They occur in 
Fran ce down to the Newer Pliocene, and must, abuut th at 
tim e have ent ered Amer ica. The land connection by which 
this' and so many other aniinals passed between the Old and 
New vVorlc1s in Terti ary times, was almost certainly in the 
North Pacific, south of Behring's Straits, where, as will be seen 
by om gelleral map, th cre is a large expanse of shallow water, 
which a moderate elevation would converb into dry land, in a 
sufficiently temperate lat itud e. 

't 

\ 
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_---4., The peccary (Dicotyles), now a characteristic South American 
genus, is a · recent imrnigran t 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 typo, but a few of them appear to 
have entered North, and reached South America in late Plioc ene 
time s. Camels, strange to say, are a special North American 
since they abounded in: that continent und er various ancient 
forms in the Miocene period. Towards the end of that period 
they appear to have ente red eastern Asia, and developed into the 
Siberian and the North Indian while 
in the Pliocene age the ancestral llamas entered South 
America . 

Cerviclce are a wide-spread northern type in their generalized 
forID, but true deer (Cervus) are Pal rearctic. They abounded in 
Europe in Miocene times, but only appear in North and South 
America in the later Pliocene and Post-Pliocene periods . 

True oxen (Bovince) 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 (Bl ephant i clce) are an Old World type, abounding 
in the Miocene period in Europe and Iudia, and first appearing 
in America in Post-Pliocene or later Pliocene time s. Ancestl;al 
forms, duubtfully Probo scidean (Dinocemta), existed in North 

" Ameri ca in the Eocene period, but these became ext inct without 
leavin g any direct descendants, unl ess the B1'ontothericlce and 
rhinoc eroses may be so considered. 

Mar supials are almost certainly a recent introduction into 
South and North America from Asia. Th ey existed in Europe 
in Eocene and Miocene tim es, and ]Jresumabl y over a consider­
able part of the Old 'W orId; but no trace of them appears in 
North or South Am erica before th e Post-P liocene period. 

Edentctta.-These offer a most curious and difficult probl em. 
In South Ame rica they abound , and were so much more nu­
merous and varied in the Post-Plioc ene and Plioc ene, that we 
may be sure they lived also ill the prec eding Miocene period. A 
few living Edentat es are scatte red over Africa and Asia, and 
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they flourished in Europ e during the Miocene age-animal s as 
large (in some species) as a rhino ceros; and most allied to living -
African forms. In North Americ a no trace of Eelentata has been 
found earlier than the Post-Plio cene period, or perhaps the Newer 
Pliocene on the west coast. Neither is there any trace of th em 
in South Ameri ca in the Eocene formation s; but this may well 
be owing to our very imperfect knowledge of the forms of 
th at epoch. Theil' absence from North Ameri ca is, however, 
probably real; and we have to account for th eir presence in th.e 
Old W orld at1el in South Am erica. Theil' ant iquity is no doubt 
very great, and the point of divergence of the Old vVorld and 
South Ameri can group s, may take us back to early Eocene, or 
even to Pre-Eocene tim es. The distribution of land and sea may 
th en 11ave been vel'y different from what it is now; and to th ose 
who would create a contin ent to account for the migrations of 
a beetle, nothin g would seem more prob able th an that a South 
Atlantic contin ent, th en unit ed parts of what are now Africa 
and South America. There is, hc.wever, so much evidence for 
the general permanence of what are now th e continent s 
and deep ocea,ns, th at Professor Huxl ey's supp ositi on of a con­
siderable ext ension ofl a.nel roun el the borders of the N orth Pa cific 
Ocean in Mesozoic t imes, best indicates the probable area in 
,'"hi ch th e Edentate type originatecl, and thence spread over mu ch 
of' the Old ' Vorld and South America. But whil e in the lat ter 
country it flol1l'ished and increased wit h li ttl e check, in the 
other great contin ents i t was soon overcome by the competition 
of higher forms, only leaving a few small .s ized representati ves 
in Africa. and Asia. 

o 

o 
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VARIOUS EXTI NCT ANI1'!ALS i-A ND ON THE ANTIQUITY OF THE 

GENERA OF IN SECTS AND LAND MOLLUSCA, 

E XTI NCT ;'IAJDI ALI A OF AUe.l'll ALU . 

TI-TEfm have all been obtained from caves and late Tertiar y or 
Post-Tertiary deposits , and consist ot' a large numb er of extin ct 
forms, some of gigantic size, but allm al'supials and alli ed to the 
existing fauna. Ther e -are num erou s forms of kangaroos, some 
larger than any living species; and among th ese are two genera, 
P 1'oternnodon a.nd Sth Cn16TUS, which Professor Garrod has lat ely 
shown to hav e been alli ed, not to any Australi an forms, but to 
the D encl1'olagi or tree-kan garoos of New Guin ea. ,Ve have 
also rem ains of T hylctcinns and Dasyu1'uS, whi ch now only exist 
in Tasmania i and extinct species of' HVpsip1'y1nn16S and 
lomys, the latter as larO'e as a t aI)ir. AmonO' the more rerna.l'kable v v 
extinct genera are DipTotodon, a huge thi ck-limb ed animal 
alli ed to the kangaroos, but nearly as large as an elephant ; 
NototheTin1n, having chal'ac:tE) l'ii of fifac1'opuS and 
combined , and as large as a rhin oceros ; al}.d T hylacol eo, a 
lan ger-like marsupi al nearly as large as a lion, and supp osed by 
Professor Owen to have been of carnivor ous baoits, though thi s 
opini on is not held by oth er naturali sts, 

H ere then we find the same phenomena as in th e other coun­
tri es ,ve have alr eady discussed,-th e very recent disappearance 
of a large number of pe::mliar forms, many of th em far surpassing 
in size any th at cont inu e to exist. It hardl y seems probable 
t hnt in thi s case their disal peflrance can have been due to th e 
dir ect effects of Glacial epoch, since no ... ery extensi ve 
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tion could have occulTed in a country lik e Australia; but if the 
ocean sank 2,000 feet, the great eastern mountain range might 
l1ave given rise to local glaciers. It is, however, almost certain 
that during Jate Tertiary times A nstralia must have been much 
more exteDsive than it is now. This is necessary to allow of the 
development of its peculiar and ext ensive fauna, especiaUy as we 
see that that fauna comprised animal s rivalling in bulk those of 
the great continents. It is furth er indi cated by the re1ations 
with New Guinea, ahe ady allud ed to, and by the general character 
of the various faun as 'which compose the Australian region, de­
tails of which will be found in the succeeding part of thi s work. 
The lowering of the ocean durin g the Glacial 'period would be 
favourable to the still further development of the fauna of such 
a counh'y ; and it is to the unfavourable conditions produ ced by 
its subsequent rising- equival ent to a depression of the land to 
the amount of two thou sand feet--that we must impute the 
extinction of so many remark able groups of animals. It is not 
improbable, that the disappearan ce of the ice and the consequent 
(appar ent) subsidence of the land, might have .. been rapid as 
compared with the rate at which large animals can become 
modified to meet new condition s. Ext ensive tracts of fertile 
land might have been submerged, and the consequent crowding 
of large numb ers of species and individu als on limit ed areas 
woUld have led to a stru ggle for existence in which the less 
adapt ed and less easily modifiable, not the phYE'ically weaker, 0 

,vould succumb. 
There is, h owev ef, an t h eT ca use [or +.11e ex ·tin ct ion of lrn 'ge 

rather t.ban small animal s whenev l' an importa nt chauge of 
conditions occnrs, which has been suggested to me by a corre­
spondent,! but whi ch has not , I believe, been addu ced by Mr. 
Darwin or by any ether writ er on the subject. It is dependent 
on th e fact, that large anim als as compared with small olles are 
almost inv ariably slow breeders, and as they also necessarily 
exist in much sm(111e1' numb ers in a given area, they offer far 
less material s for favourable variations than (10 • maller anim als. 
In such an case as that of th e rabbit and elephant, th e 

1 Mr. John I'E ckman of Desborough. 
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young born each year in the world a.re probably as some millions 
' . to one; and it is very easily conceivable that in a thousand 

vears the former mia'ht, under pressure of- rapidly clJanging con-.1 0 

ditions, become modified into a distin ct species, while the lat ter, 
not offering enough favourable variations to effect a suit able 
adaptation, would become extin ct. ,\Ve must also remember 
tbe extreme specialization of many of the large animals that 
have become extinc t-a specialization which would necessarily 
render modification in allY liew direction dif£cult, since the in­
herit ed tend ency of varia.tion ' ,ould probably be to increase the 
specialization in the directions which had heretofore been 
beneficial. If to these two causes we add the clifficulty of 
obtaining sufil.cient food for such large animals, anc1l)erhaps the 
injl1l'ious effects of changes of clim ate, we shall not fincl it diffi­
cult to und el'sta,ncl how such a vast physic al revolution as the 
Glacial epoch, with its at tendant phenomena of elevat ions and 
subsidence s, icy winds, and sudden floods by the bUl'sting of lake 
barr iers, might hav e led to tbe tota l extinction of a Vflst number 
of the most bulky forms of mammalia, while the less bulky 
were able to survive, either by greater hardin ess of constit uti on 
or by becoming more or less modi fi ed. The r esult is apparent in 
the comparative ly small or moderate size of the species consti­
tuting the te lnpera.te fauna, in all parts of the globe. 

It is much to be regrette d that no mammalian remains of earlier 
date have been found in Australia as we should the n see if it is e , 

really the case that marsupia ls have always formed its highest 
type of mammalian life. At present its fossil fauna is chiefly 
i ntel'est illg to th e zoologist, but throws little light on the past 
J'elati olls of this isolated count!'y ,,·ith other part of th glob 

nIAllrllI ALIAN REIITAI?\,S IN TH E SECOK DAHY Fom rAT IOKS. 

In the oldest Tertiary beds of Europe and North America, we 
hav e (even wit h our present imperfect record) a rich and varied 
mamma lian fauna.. As compared with our livinO' or recent bin'hly 

. . 0 0 

speCIalIzed forms, it may be said to consist of generalised types ; 
but as compared ""ith any prim eval mammalian type, it must be 
prononl?ced llighly Apecialised. Not olllya re such diversified 
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groups as Carnivora, Perri ssodactyle and Artiod actyle Ungulat es, 
rrimates, Chiroptera, Rodent s, and Marsupials already weB: 
marked, but in many of these there is a differentiation into 
numerous families and genera of diverse character . It is impossi­
ble th erefore to doubt, that roany peculiar forms of mammalia 
must have lived long anterior to the Eocene period; but there 
is unfortun ately a great gap in the record between the Eocene 
and Cretaceous beds, and the se latte r being for th e most part 
marine continue the gap as regards mammals over an enormous 
lapse of time . Yet far beyond both these chasms in the Upp er 
Oolitic stra ta, remains of small mamll1alia have been found; 
again , in the Stones field slate, a member of the Lower Oolit e, 
other form s app ear. Then comes the marin e Lias formatio n 
with another huge gap; but beyond thi q again in the U ppel' 
Tria s, the oldest of the secondary formations, mammalian tee th 
have been discovered in both England and Germany, and these 
are, as nearly as can be ascertain ed, of the same age as the 
IJTomatllCTimn already noti ced, from N ol'th Ameri ca. They 
have been l1amerl .AIic'l'oiestes, and show some resemblance to 
those of the est Australian JllYl'1nccobi1!s. In th e Oolitic 
strata numerou s sman jawbones have been found, which have 
served to characterise eight genera, aU of which are believed to 
11ave been :Marsupials, and in some of them a resemblance can be 
traced to some of the small er livin g Australian species. Th ese, 
however, are mere indi cat ions of the numb er of mammalia that 
must have lived in the secondar y period, so long thOllnht to be • 
exclusively "th e age of " and the fact that th : few yet 
found are at all comparab le ,vlth such specialised forms as sti ll 
exi<'t, must c?l1vince 11S, that :ve shall have to seek fal: beyond 
even the earlIest of these remmn s, for the first appearance of the 
mammalian tYl1e of vert el)ra ta. 

EXTINCT BIRDS, 

Compared with those of mammalia, the remain s of bird s are 
exceedingly sca.rce in Europe an d America; and from the wander­
ing habit s of so many of this d ass, th ey are of mu ch less value 

.. 
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'as indi cations of past changes in phy sical geography. A large 
proportion of the remains belong to afluatic or wading types, 
and as these have now often a world-wide rangt\ the occnrrence 
of extinct forms can have lit.tle bearing on our present inquiry. 
There are, however, a few int eresting cases of extinct land-birds 
belonging to gI'()Ups' now qui te strangers to the country in which 
they are found; and others scarcely less int eresting, in which 
groups now peculiar to certa in areas are shown to have been 
preceded by allied species or genera of gigant ic size. 

Palmct1'Ctic Region and N. l ndia..- Iu the caves and other 
Post-Plioc ene deposits of these countri es, the remains of birds 
almost all belong to genera now inhahiting the fift,me·c1istricts . 
Almost the ouly exceptions are, th e great auk and the 
capercailzie, already menti oned ft,S being founel in the D anish 
mounds; the lrrttel' bird, with TCt1'ctO albus, in Italian cayerns; 
and a species of pheasant (Pk a.sianus) said to have occurrecl' in 
the Post· Pliocene of France, considerably west of the existing 
range of the genus in a wild state. 

In the pre ceding Pliocene deposits, but few remains have 
been found, and all of 'existing genera but one, a gallin aceous 
bird (Gctll1.ts b-ravtt?'di) allied to the domest ic fowl and peacock. 

The Miocene beds of France and Central Eur ope haye pro­
duced many more remains of bird s, but these, too, ft,re mostly of 
existing Europ ean genera, though there arc some notabl e excep-
ions. Alon g with forms undi st inguishable from crows 

shrik es wagta ils (il{otacilla) , and wooc1pech rs (Piclts) , 
are found remains alli ed to the Oriental edible-nest swif t (Col­
localia) and l '7'ogon)' a parrot resembling the Afri c!1n genus 
Psittc/I",'1lS; an exti nct form Ncc1'oJ'nis, perhaps' alli ell to the 
plantfLin-eatel's H 01nalop7ws, doubtfully allied to 
woodpeckers, and L i?nnatornis to the hoopoes. Th e gallin a ­
ceous birds are represented by thr ee species of pheasanti', some 

. very close to the domest icated species ; Palmope?'Clix alli ed to the 
pal trid ges; and Palm01'tyx, small birds alli ed to the American 
genus 01·tyx, bu t with larger ,,-ings, There are also species of 

, Pterocles allied to livin g birds, an 1 a small pigeon . There are 
num erous livin g genera of Accipitres; ueh flS engle (Aqui la) , 

:u 
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kite (Jl1ilmls), eagle-owl (Bubo), and screech-owl (St?'i7J); 
the African secretary-bird and some extinct forms, 
as J;'alceohic?'ix and Palceet1.LS. 

Aquatic and wading birds were abund ant, including numerous 
rails, lmst ards, her011s, sandpipers, gulls, divers, and pelicnlls. 
There were also many ducks, some alli ed to the genus Dencl?'o­
cygna; the Oriental genus of storks, __ lbidipodicL, 
remarkable form allied to I bis and Ciconia __ Elomis , near 
L1'-mOSCi __ PelagoTnis, a 1 arge bird allied to gannets and pelicD ns ; 
JIyclr'O?'nis, allied to the ducks and petrels; DolichoptenLs, alli ed 
to plovers. Perhaps the most int eresting of these ext inct bird s 
are, however, the flamingoes, represented by forms hardly distin­
guishable from living species, and by one extinct genus Palce­
loclns, which had very long toes, and prolJably walked on aquatic 
plants like the tropi cal jacanas . 

The Miocene bcds of North Indi a. have furni shed few bird s ; 
the only one of geographi cal int erest being an extinct species 
of ostri ch, not very different from that now inh abiting Arabia. / 

On th e whole, birds of Europe at thi s period were very 
like those now living , with the U:c1dition of a few tropi cal forms, 
These latter were, however, perhaps more num erous and import­
ant than they appear to be, as th ey belong to inl and and forest­
l1aunt ing typ es, which would not be so frequently preserved as 
the marsh and lake-dwelling species. Takin g tllis into con­
sideration, the assemlJ1age of Miocene birds accords well wit h 
what we know of the mammalian faun a. -VVe have th e same 
indi cations of a lu xur iant vegeta tion and subtr opical climate, 
nnd th e same appea,rance of Oriental :mcl especia.11y of African 
types. 1'roJon is perha,ps the most intcr esting of all th e forms 
yet discovered, sinr,e it furni shes us 'with a centr al point \\'hen('e 
the livin g trogons of Asia, Afri ca, and South America, might 

have diverged. 
In the Eocene we find ourselves almost wholly among extinct 

forms of birds, The earliest Imown Passerin e bird is here 
met with, in P1"oiO?'nis, somewhat similar to a lark, founel ill 
t.he Lower Ji:ocene of Switzerland; whi le anoth er Passerin e form , 

and one al lied to the nuth atch (Sdta), have be(,ll 
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discovered in th e Upper Eocene of Paris. Pi cari re of equal anti­
quity are found. C1''!!pt01'nis, from the Paris Eocene, and H al­
c'!!01'nis from the Lower Eocene of the I sle of Sheppey, were 
both alli ed to kingfisher s ; while a form alli ed to Cent1'opu-S a 
genus of cuckoos, or, as Milne-Edwards thinks, to the Madagas­
car L cptoso1nUS, has been found in the Upp er Eocene of Fran ce. 
Severa l Accipitns of somewh at doubt ful affinities have been 
found in th e same country; while Lith01'1l/is, from the Lower 
Eocene of the I sle of Shep pey, was a small vult urine bird sup­
posed to be alli ed to the Amer ican group, Catha1'tes. Among 
the waders, some ext in ct forms of plovers have been found, and a 
genus (Agn opte1'Us), alli ed to the flamingoes; while th ere are 
many swimming bil'ds, such as peli cans, . divers, and several 
ex tinct typ es of doubtful affiniti es, Most in tersting of all is a 
porti on of a crani um discovere d in th e Lo\yer Eocene of Shep ­
pey, and lately prono un ced . by Professor O,,'en to belong to a 
large Slru thiol1s bird, alli ed to the .N e\v Zealand Dinm'nis and 
also perhaps to the ost rich. Anoth er gigantic bird is the Gas­
t01'nis , from tbe Lower Eoc:ene of P aris, which was as large as an 
ostrich , uut \rhi ch is belieyed to have been a gen eralised type , 
all ied to \vadin g and swim'ming hird s as ,,'ell as to the Strut hiones. 

Bf\yond thi s epoch we hav e no remains of birds in European 
strata til l \'\ e come to the wonde rful A r-clueopte1''!!x from the 
Upper Oolit.e of Bavaria; a hird of a tot ally new type, with a 
bony tail, longer than the body, each yertebra of ,,'hich calTied 
a pair of diverg ing feat hers. 

1I'01'th A11lc1'ica.-A numbe r of bird-r emains ha.ve lately becn 
found in th e ri ch Tertiary and Cretaceo us deposits of th e United 
States; but here, too, comparat iYely few are terr est rial forms . 
No Pa sserin e bird bas yet been found . Th e Picarire are repre­
sented oy Uint01'nis, an exti nct form alli ed to woodpec kers, from 

Eocene of ,Yyomill g. Species of turk ey (]Jifeleag?'1's) occur 
]J1 the Post-P1io celle and as far back as the Mioce ne strata, 
showi ng that th is int eresting type is a tru e denizen of temperate 
N urth America. The othei Lirds are, Accipit?'cs / \vnders aurl 
aquatics of existing genera; and a numb er of extinct forms of 
tlle h "o latter orclels- such as, Alet01'nis a.n Eocene wader j 

hl 2 



154 OF EXTINCT ANIMALS. [PART II . 

Pal ceot1'inga, allied to the sandpip ers, and Telmatobius to the 
rails , both Cretaceous; with G1'aculam/,S, a1lied to Gmculus /-' 
L.aO'i'nis allieC\. to the swans; H espe1'o1'nis a gigantic diver; and 
I cthYOT1tis a very low form, with biconcave vertebra, such as are 
only found in fishes and son1e reptiles- also frum Cretaceous 
deposits. , 

S outh Ame1'ica,-The caverns of Brazil produced thirty-four 
species of birds, most of them referable to Brazilian genera, and 
many to still existing species. The most int erestiug were two 
species of American ostrich (Rhea), one larger than either of 
the living species; a large turkey-buzzard (Gatha1'tes); a new 
species of the very isolated South American genus OpisthoC011tUS; 
and a Garia1na, or allied new genus. 

}/[adagc/,Scar and the lJf asca1'ene I slancls.-Ill[ e have here only 
evidence of birds that have become ext inct in the historical 
period or very little earlier, First we have a group of birds in­
capable of fligbt, allied to pigeons, but forming a separate family, 
Didiclce; and wbic11, so far as we yet know, inhabited Mauritius, 
Rodriguez, ' and probably Bourboll, Aphanap ter,1JoJ, an extinc t 
genus of rails, inhabit ed Mauritius; and another genus, (E1"!JtMo-
11LLtC!tUS), Rodriguez. A large. parrot, said by Prof. Milne Edwards 
to be allied to Am and lJlic1'oglosSt6s, also inh abited Mauritius; 
and another allied to Eclectus, th e island of Rodriguez. None 
of these have been found in Madagascar; but a gigantic Struthious 
bird, /Epyornis , fUl'lning a peculiar family distinct both from 
the ostriches of Africa and the Dinom is of New Zealand 
inh abited that island ; anel there is reason to believe that 
this may have lived less 200 years ago, 

New Zealand,-A numb er of extinct pir4fJ1 form­

ing two families, Dinornithiclc/3 and Palnpt e1"!)oiclc13, have beell 
found in New Zealand, Some were of gigantic size. They seem 
allied both to the living A of New Zealand and the emu 
of Australia. They are quite recent·, and some of them hav e 
probably lived within the last few cent uries. Remains of 
Dinrrrnis have also been found ill a Post-Plioc ene deposit in 
Queensland, N. E. Australia l_a very important disc'overy, as it 

1 l'mn s. Zool, foe , of L ondon, vol. viii. p. 381, . 
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__ gives support to the theory of . a great eastwa.rd extension of 
A ustra.lia in Tertiary t.imes. 

EXTI l\C T TERTIARY REPTILES. 

These will not occupy us long, as no very great number are 
known, a.nd most of them belong to a few principal forms of 
cumparatively little geographical inter est. 

Tortoises are perhaps the most abundant of the Tertiary 
reptiles. They 'are numerous in the Eocene . and Miocene 
formations both in Europe and North America.. The genera 
Emys and T1'iony;;] abound in both countries, as well as in the 
Miocene of Indi a. Land tortoises occur in the Eocene of North 
America and in the Miocene of Europe and India, where the 
huge Colossochelys, twelve feet long, has been found. In the 
Pliocene deposits of Switzerland the living American genus 
Chelyclm has been met with. These facts, together with the 
occurreJ"!ce of a livin g species in the Miocene of India, show 
that this order of reptiles is of O'reat antiquity, and that most 

b • 

of the genera once had a wider range than now. 
Crocodiles, allied to the three forms now chars.cteristic of 

India, Africa, and America, have b3en found in the Eocene of 
?ur own country, and several species of C1'ococlilns have occurred 
m beds of the same age in North America. 

Lizards are vCl'J ancient, many small terrestrial forms 
occmring in all the Tertiary deposits. A species of the genus 
Chamceleo is recorded from the Eocene of North America, to­
gether with several exti nct genera. 

Sn.akes were well developed in the Eocene period, where 
remam s of several have been found which must have been from 
twelve to twenty feet long. An extinct species of true viper has 
occurred in the Miocene of France and one of the Pythonidro 
in the Miocene brown coal of 

Batrachia occur but sparilJO'ly in a fossil state in the Ter­
tiary deposits. The most is the large Salamand er 
Andr eas) fr0l11 the Uppe r Miocene of Switzer land, which 
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is allied to the ivIenopoma livin g iu North America. Species 
of frog (Banet), and Palceoph?'Yus an extin ct genus of toads, 
have beeu found in the Miocene deposits of Germany and 
S·witzerland. 

Fresh water fish are almost unknown in the Terti arv 
deposits of Europe, althou gh most of the families and 
genera of living manne tish are repr esented from the Eu'cene 
downwards . 

ANTIQUITY OF THE G ENERA OF I NSECTS. 

Fossil insects are far too 'rarely found , to aid us in our determi­
nati on of difficult questions of geographi cal distrib 'ution; but in 
discussing these questions it will be import ant t o know, whether 
we are to look upon the existing generic forms of insects as of 
great or small antiquity , r..:ompared with th e higher vertebrates; 
and to decide thi s quest ion the mate rials at our command are 

ample . 
The condition s requisite for the preservation of insects in a 

fossil state are no doubt very local and peculi ar; the resul t being, 
that it is only at long int ervals in the geological record that we 
meet with remains of ime cts ill a recognisable condition . None 
app ear to hav e beel1 found in the Plio cene formation; but in the 
Upper Miocene of ffinin ghen in Swit zerland, associated with 
wonderfully rich fossil flora, are found imm ense quantiti es of 
insec t s. Prof. H eer examin ed more th an 5,000 specimens be­
longing to over 800 species, and many have been found in other 
localiti es in Switzerland; so that more th an 1,300 species of 
Miocene insects have now been determin ed. Most of the orders 
are represented, but th e beetles (Coleoptera) are far th e most 
abund ant. Almost all belong to existing genera, and the majority 
of these genera now inhabit Europe, only thr ee or four being 
exclusively Indi an, Africall, or American. 

In the Lower Miocene of CToatia there is anoth er ri ch de ­
posit of insects, 1110re t ropical in character, comprising 
large white-a nts and dragon-flies differentl y mark ed from any 

p -
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HOW inhabiting Europe. A butterfly is also well preserved, with 
all the markings of the wings; and it seems to q,e a Jnnon ·ia, a 
tropic al genus, t.hough it may be a Vane.ssa, which is European, 
but the fossil most resembles Indi an species of J wwnia·. 

The Eocene fOl'lllations seem to lw.ve pl'oduced no ill­
sect remains; but they occur again in ' the Upp er Cretaceo Lls 
at Aix-la ·Chapelle, where two butterflies have been fo uml, 
Dyllo sep ulta and SatVl'ites R eynesii , both belonging to the Saty­
rid re, and the former to a genus now spread over Africa, Indi a, 
and Australia. 

A little earlier, in the Vven.lden formation of our own country, 
num erous insects have been found, princip ally dragon flies (Libel­
l1da, ./Eshna); aqu atic H emiptera H ycl1'o?netm ); crickets 
codcroaches, and cicadas, of familiar types. 

. Further back in the Upper Oolite of Bavaria- which produced 
the wonderfullong-ta ilecl bird, ATChccopte?·Y.')J-in sects of all orders 
have been found, includinO' a moth referred to the exisl;ing genus 

b . 

Sphin x. 
In .the Lower Oolite of Oxfordshire many fossil beetles have 

been found whose affinities are shown by their names 
ticliu?n, Blapsicliu7n, Jl1elolonthicl·i1b7n, and P7'io­
nicliu?n / a wing of a butterfly has also been found, allied to the 
Brassolic1re now confilied to tropic al America, and named Palre­
ontina oolitica. 

Still more remote are the insects of the Lias of Glouce3ter­
shire, yet th ey too can be referred to well-known family types­
Carabidre, Melolonth idaJ, Telephorid re, Elat eridre, and Cureulio­
nid re, am ong beetles; Gry llid re and Blattid re among Orth optera 
with Lib ellul a, Ag1'ion, ./Eshna , Eph e1nenb, and some extin ct 
genera. ' Vhen we consider that almost the only vertebrata of 
this period were hu (Ye Sauria n replil es like the I cthyosaurus, 
Plesiosau1'us, aud with the flying Pterodactyles; 
a.nd that the great mass' of our existing genera, and even fami­
hes, of fish and reptiles had almost cert ainly not COlUe int o 
ence, we see at once that types of insect· form are, pl'oportiol1ately. 
f ell' more ancient At thi s remote cpocll \re null til e cllief falUily 
types (the genera of the time of Linll q::'us) perfectly differenti!\t ed 
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and recognisable. It is only when we go further back still, into __ 
the Palreozoic formations, that the insect fOFms begin to show that -' 
generalization of type which renders it impossible to classify 
them in any existing gronps. Yet eyen in the coal formation of 
N ova Scotia and Durham, the f05sil insects are sflid by competent 
entomologists to .be " allied to Ephemera," "near Blatta," "ne ar 
Phasmidce;" and in deposits of the same age at Saarbriick near 
Treves, a well-preserved wing of a grasshopper or locust has been 
found, as well as a beetle referred to the Scarabeidre. More 
remarkable, however, is the recent discovery in the carboniferous 
shales of Belgium, of the clearly-defined wing of a large moth 
(Breye1'ia b01'inensis), closely resembling some of the Saturniidre ; 
so that we have now all the chief orders of Insects-including 
those supposed to be the most highly developed and the most 
recent--wcll represented at this very remote epoch. Even the · 
oldest insects, from the Devonian rocks of N cirth America, can 
mostly be class.ed as Neuroptera or Myriapoda, but appear to 
form new families. 

, Ve may consider it, therefore, as proved, that lllany 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 Palreozoic times. The great comparative antiquity of 
the gene1'ct is however the important fact for us, and we shall 
have occasion often to refer to it, in endeavouring to ascertain 
the true bearin(T of the facts of insect distribution, as elucidatina o 0 

or invalidating the conclusions arrived at from a study of the 
distribution of the higher anima ls: 

A NTIQUITY OF TUE GEKERA OF LAND AND FRESH -WATER 

SHELL S. 

The remains of land and fresh-water shells are not illuch more 
frequent than those of Imects. Like them, too, their forillR are 
very stable, continuin g undwlI ged through several geological 

t I 
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perioc1s. In the Pliocene and Miocene formations, most of the 
shells are very similar to livin g species, and some are quite iden­
tical. I n the Eocene we Illeet with ordinary forms of the genera 
H elix , Clcmsilia, Cyclosto;na, lIfcgalos­
toma, Plano1'bis, and L imncea, some resembling Euro­
pean species, others more like tropica l forms. A Briti sh Eocene 
species of H eli:J; is still living in Texas ; and in the South of Fra nce 
are found species of the Brazilian sub-genera l1t[egaspim and 
A nast01na. In the secondary formation no true land shells have 
been forind, but fresh water shells are tolerably ablilldant, and 
almost all are still of livin g forms. In the vVealc1en . (Lower 
Cretaceous) and Purbeck (Uppe r Oolite) are foupd Unio , ].t[elcmia, 

Pal1tclina, Plan01'bis, and L imnC6Ct; while the last named genus 
occurs even in the Lias. 

The notion that land shells were really not in existence ·during 
the secondary period is, however, proved to be erroneous by the 
startlin g discovery, in the Palreozoic coal measures of Nova Scotia, 
of two species of Helicidre, both of livin g genera-p u,pa 'Vetnsta, 
and Zonites p1'isclls, They have been found in the . hollow trunk 
of a and in great quantitie s in a bed full of Stigmarian 
rootlets. The most minute examination detects no import ant 
differences of form or of microscopic structure, between these 
shells and livin g species of the same genera! These mollu:sca were 
the contemporaries of Labyrinth odonts and stra nge Ganoid fishes, 

o which formed almost the whole vertebrate fauna. This unex­
pected discoyery renders it almost certain, that numb ers of other 
existing genera, of which we have found no traces, lived with 
these two throucrh the whole secondary period ; and we are thus 

. 0 

o.bliged to assume as a probability , that any particul ar genus 
throu gh a long succession of geological ages.. est!­

matlllg the importance of any peculiariti es or anomalIes III the 
geographica l distr ibu tion of land shells as compared with the 
higher vertebrat es, we shall , therefor e, have to keep thi s possible, 
and even probabl e high antiquit y, constantly in mind. 

,\Ve have now concluded our sketch of Tertiary Pal reontology 
as a preparation for the intell igent study of the Geographical 
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Distribut.ion of Land Animals; and however imperfectly the task 
has been perform ed, the reader will at all events have been con­
vinced that some such prelimin ary invest igation is an essential 
and most import ant part of our work. So much of pala::ontology 
is [l,t present tent at ive and conjectural , that in combining the 
information derived from num erous write rs, lllany errors of detail 
must have been made. The main conclusions 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 t.he less import ant genera or families aTe erroneous, 
they can hardly inv alidate our results to any import ant degree, 
either ' as regards the int ercommunication s between separate 
regions in the various geological epochs, or as t.o the cent'res 
from some of t.he more import ant groups have been dis­
persed. , , 
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ZOOLOGICAL GEOGRAPHY : 

A REVIEW OF THE 'OHIE F FORilf S . OF A N DJfAL LiFE IN THE 

SE VER AL R EGION S A N D SUB -R EGI ONS, W ITH TH E I NDIOA­

TION S THEY A FFORD OF GEOGR A PHICAL iJfUTA TIO NS. 
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CHAPTER IX. 

THE ORDEIt OF SOCCESSION OF THE REGIONS.-COSMOPOLITAN 

GROUPS OF A.J.'HMALS.-TABLES OF DISTRIBUTION. 

HAVING discussed, in our FiJ.'st 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, vvith the most iJnportant results of Palreontology, we now 
come to our more immediate subj ect, which we propose to treat 
first und er ,its geographical aspect. Taking each of our SL'C 

regions in succession, we shall point out in some detail the chief 
zoological featur es they present, as influenced by climate, vege­
tation, and other physical featur es. vVe shall then treat each 
of the sub-r egions by itself, as well as such of th e islands or 
other sub-di visions as present featur es of special interest; en­
deavouring to ascertain their true relations to each other, a.ncl the 
more important changes of physical geogra.phy that seem neces­
sary to account for their present zoological condition. 

O)'de?' of oj the R egions.- We may here explain 
th c reason for takin O' the several reaions in ' a different succession o b , 

from that in which they appear in the tabular or diagramma tic 
headings to each family, in the Fom th, and concluding part of 
tllls work. It will have beeu seen, by our examination of extin ct 
animals (and it will be made still clearer durin g om' study of 
the several regions) that all the chief types of animal life appear 
to have originated ill th e great north temperate or northern 
continents; while the sonthern continents-now repre ented by 
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South America, Australia, and South Africa with Madaaascar-o · 

have been more or less completely isolated, elUTing long periods, 
both from the north ern continent and from each other. These 
latter countri es have, ho,vever, been subject to more or less im­
migration from the north dUTing rar e epochs of approximation 
to, or partial union with it. In th e northern, more extensive, and 
probably more ancient lanel, the process of development has 
been more rapid, and has result ed in more varied and higher 
types; while the southern lands, for the most part, seem to have 
p:roduced numerous diverging modifications of the lower grades 
of organization, the original typ es of which they derived either 
from the north, or from some .of the ancient contin ents in Meso­
zoic or Pal reozoic times. H ence those curious resemblances in 
tbe fauna of South America, .Australia, and, t o a less extent, 
Madagascar, which have led to a somewhat general belief that 
th ese distant countri es mnst at one tim e or other have been 
unit ed; a belief which, after a careful examination of all the 
facts, does not seem to tbe author of this work to be well 
founded. On the other band, th ere is the most satisfactory 
evidence that each south ern region l1as been more or les3 
closely unit ed (dUTing the terti ary or later secondary epoch) 
with the grea.t north ern contin euts, 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 severalregi.ons ., 
and sub-regioDs,it was necessary to arrange them, so that those 
whose relations to each ot.her were closest should stand si.de by 
side ' the first and last being those between which the relat ions , 
were least num erous and least important. Influ enced by the 
usual opinions as to the relations between Australia and South 
America, the series was at first begun with the Nearetic, and 
terminated with the Australian and N eotropicall' egions ; and it 
" 'as not till the whole of tIle vertebrate families had been gone 
thr ough, and th eir distribution carefllJly that th ese last 
two regions were seen to be really willer apart than any others 
of the series. It was tllerefore decided to alter the arrangement, 
beginning with the Neotropical, and enll illg with tIle Australian 

. J 
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_ regions; and a' careful inspect ion of the diagrams themselves, 
, taken in th eir 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 commencing, we are not, 

however, by any means bonnd to begin at either end of this 
series. E ach region is studied by itself, but reference will often 

. have to be made to an the other regions; and wherever we 
begin, we must occasionally refer to facts which will be given 
furth er on. As, however, the great north ern continents form 
th e central mass from which the south ern regions, as it were, 
diverge, and as the Palmarct ic region is both more extensive and 
much better known than any other, it und oubtedly forms the 
most cOllvenient sta rtin g-point for our proposed survey of 
the zoological hi story of the earth. "Ill e thu s pass from th e 
bette r known to th e less lmown- from Europe to Africa and 
tropical Asia, and thence to Australia, completing the series of 
regions of the Eastern H emisphere. Beginning again with the 
Neotropica l region, we pass to t.he Nearct ic, which has such 
striking relations wit.h the preceding- and with the Palrearctic 
region, that it can only ' be properly l.lllderstood by constant 
reference to both. We thus keep separate the Eastern and Vvest­
el'll hemispheres,. which form, from our point of view, the 
most radical and most suggest ive division of tenestri al faunas; 

Q and as \'1e are able to make thi s also the dividing point of our 
two volumes, reference to the work will be thereby facilitated. 

Cosmopoli tan G1·oups.-Before proceeding to sketc h th e zoo­
logical featur es of th e several ReO'ions it will be well to notice o 

those family groups whic h belong to the earth as a whole, and 
which are so widely and universally distributed over ·it that it 
will be unnec essary, in some cases, to do more than refer to 
th em under t he separate geograp hical divisions. 

The only absolu tely cosmopolit an famili es of Mammalia are 
those which are aerial or marine; a.nd thi s is one of the str ikin g 
proofs that their distribution has been effected by natural causes, 
and that the permanence of barri ers is one of the cuier 
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agencies in the limitation of tb '. . E .' 1 b ell lang e. ven amona the 
aena ats bowever only 'I I:> 

t 1 
" ' one laml y-the Vespertilionidffi-is 

rn y cosmopolItan the otb . 1 ' . ' , . ers lavIllg a more or less restr ict ed 
lange, NeIther are tbe Ct' . tl '1' . ' eacea necessal'lly cosmopohtan most of 

le lanll Ies bemO' restt'o t 'tl ' 
f

. 0 IC eCl 81 leI' to warm or to cold seas' but 
one aml1y the dolphins (D 1 l' ·d · however not . . ' P 11111 re), .is truly ,so. Thi:'i order 

l eql1Ue urth er notice b . l' marine the . ,as, e111g exc l1slvely 
glonps do not enter i t f recrions The on1 th f' n 0 any 0 OLlr terrestri al 

.0' y 0 e1' amlly of ma 1 tl sldered to be . . mma slat may be C011-
tb IS the Muridre (rats and mice)' yet 

ese are not entirely s . ' J , d" ,0, Slllce none .are known to be truly 
In wenons III an" I)art of tl A t l' . itself. J . Ie US ·ra Ian region except Australia 

. In the class of Binls, a number of fami lies are cosmopolites 
If we as snch all which are founel in each region anti 

but severa l of the se are so abundant in some parts, 
whIle t11ey are so spa ringly represented in otbers, that they 
cannot fairly be consid ered so. ,Ve shall confine that term 
tberefore, to snch as, there is rElClson to believ e, inhabit every 
imp ortant sub-divi sion of each region . Such are, among the 
Pas ser ine birds the crowS (Corvid ru), and swallows (Hinlllc1i­
ni t;l re); among the Picari re the kingfishers (Alceelinic1re) ; among 
oth er Lan el bir ch the pigeons (Columbidre), grouse and partridg es 
. (Tet1'aoni.dre), ha,vI,s (Falconic1re), and owls (Strigic1re); among 
the 'Wad ers the . mils (Rallid re), snip es (Scolopacidre), plovers oZ 

(Cbam dri adre), and h erons (Arc1eidre); and among the Swimm ers 
the du cks (Anatid re), gull s (Lar idre), petrels (p rocellariid ffi), 

pelica.ns (Pe lccanidre), and grebes (Podicipid re). . 
J n the class of TIeptiles the re a.re few 

fam ilies owinn- to the scarcity of members of tlllS group III some 
such as N e,-v Zealand and the Pacific I slands. 

Tho se 'W hich are most nearly so are the Colnbriclre among snakes . 

. an(l the Scincid re among lizards. 
There is no cosmopolitan family of Amphibia, the true frogs 

(Ranidre) being the most widely distribut ed. . . 
N either is any family of Freshwate r FIshes cosmopol1tan, 

th e Silllr1(lre, 'wllich have tIle widest range, being confiued 
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to warm regions, and becoming very scarce 111 the temperate 
2:0nes .. 

Among the Diurnal and Orepuscular Lepidoptera (butterflies 
and sphinges) the following families are cosmopolitan :-Satyridre, 
N ymphalidre, L};crenidre, Pieridre, Papilionidre, Hesperidre, 
Lycrenidre, and Sphingidre. 

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

Of the terrestria l Mollusca, the Helicidre alone are true cos­
mopolit es. 

Tables oj Dist1'ibution oj Fa1nilies and Genem.-Having been 
obliged to construct numerous tables of the distribution of the 
various groups for the purpo ses of the descriptive part of the 

I 'work, I have thought it well . to append the most important of 
J them, in a convenient form, to the chapter on each region; as 

ll1uch inform ation will thereby be given, which can only be 
" obtained from existing works at the cost of great labour . All 

these tables are drawn up on a uniform plan , the same generic 
and family names being used in each; and all are arranged in 
the same systemat ic order, so as to be readily comparable 
with each other. This, although it seems a simple and natural 
thing to do, has involved a veJ'y great amount of labour, because 
hardly two atlthors use the saJ?e names or follow the same 
arrallg ement. Hence comparison between is impossible, till 
all their work has been picked to pieces, th eir synonymy un­
ravelled, their differences accounted for, and the materials recast; 
and this has to be done, not for two oi' thre e authors only, but 
for th e majority of those whose works have been consult ed 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 Vertebrat a and Diurnal 
Lepidoptera found in each region, showing the sub -regIOns in 
which they occur, and their range beyond the limit s of the 
region. Familie s ,,"hich are 'wholly peculiar to the region, or 

r; 
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agencies in the limitation of their rang e. Even among the 
aerial bats, however, only one family-the Vespertilionidre-is 
truly cosmopolitan, 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 (De]phinidr:e), ,is ,so. Thi:'l order 
however wi1l not require furth er notice, as, being exclusively 
marin e the gronps do not ent er into any of our terrestrial 
regions. The only other family of. mammals that may be con­
sidered to be cosmopolitan, is the Muri che (rats and mice); :ret 
the se are not entirely so, since none .are known to be truly 
indigenous in any part of the Australian region except Australia 
its elf. 

In the class of Bird s, a numb er (If families are cosmopolites, 
if we reckon as snch all whi ch are found in each region and 
sub-r egion; but several of the se are so abundant in parts, 
while th ey are so sparingly represented in others, that they 
cannot fairly be considered so. ,Ve shall confine that . term 
ther efore, to snch as, th ere is rElason to believe, inhabit every 
important sub-division of each region. Such are, among the 
Passerine bird s the crows (Corvid m), and swallows (Hirulldi­
nid re) ; among the Pic arire the kingfisher s (Alcedinid re); among 
other Land bird s the pigeons (Columbidre), g.rouse and partridg es 

. (Tetraonid re), 11awks (Falconid re), and owls (Strigiclre); among 
the Waders the _ rail s (Rallic1re), snipes (Scolopaciclre), plovers 0 

(Cbaradri acl re), and herons (Ard eic1re) ; and among the Swimmers 
the ducks (Anatid re), gulls (Larid re), petrels (procellariid re), 
pelicans (P elecanidre), and grebes (Poc1icipic1re). 

III th e class of Reptil es th ere are few absolut ely cosmopolit an 
famili es, owing to scarcity ?f memb ers of this group in some 
insular sub-r egions, such as New Zealand and Pacific I sland s. 
Those which are most nearly so are the Colnbnd re among snak es . 

. an(l th e Scincid re among lizards. 
There is no cosmopolit an family of Amphibia, the true frogs 

(RalliJ re) being the most widely distributed. 
N either is any family of Freshwat er Fishes cosmopolitan, 

the Siluric1re, which have th e widest rang e, being con filled 
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/ 
"..... to warm regions, and becoming very scarce 111 the temperate 

'zones. _ 
Among the Diurnal and Crepuscular Lepidoptera (butterflies 

and sphinges) the following families are cosmopolitan :-Satyrid m, 
N ymphalid m, Pierid m, P apilionidm, H esperidm, 

. Lycmnidm, and Sphingidm. 
• Of the Ooleoptera almost a11, except some of the small and 
obscure families, are cosmopolitan. 

Of th e terr estrial Mollu sca, the H elicidm alone are true cos­
mopolit es. 

Tables oj Dist1'iblltion of Famili es cmel Gene?'a.-Having been 
obliged to construc t num erous tables of the distribution of the 
various gronps for the purpo ses of the descriptive part of tIle 

I ',"ork, I have th ought it "-ell . to appe nd the most inlportant of 
). them, in a convenient form, to th e chapte r on each reocrion ; as ..,. 

-- i :much inform ation wiD thereby be given, which can only be 
" obtained from existi.ng works at the cost of great labour. All 

th ese tab les are drawn up on a uniform plan, the same generic 
and family names being used in each; and all are arranged in 
the same systemat ic order, so as to be readily comparable 
with each other. Thi s, although it seems a simple and natural 
thing to do, has involved a very great amount of labour, because 
hardly two al1thors use th e names or follow the same 
arrang ement. H ence comparison betw een tJ:1em is impossible, till 
all their work has been picked to pieces, their synonymy un ­
l'avelJed, their differences accounted for, and the materials recast; 
and this has to be done, not for two oi.' three autho rs only, but 
for th e majority of those whose works have been consult ed on 
the zoology of any part of the globe. . 

Except in th e two higher onl ers-Mammalia and Birds ­
materials do not exist for complete tables of the genera brought 
down to th e present time. We have given therefore, first, a 
compl ete table of all th e families of Vertebr ata and Dinrnal 
Lepidopt era founel in each region, showing the sUb-l'eglOl1S in 
which they occur, and the ir range beyond th e limit s of the 
region. Families which are wholly peculiar to the region, or 
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very characteristic almost exclusively confined to it, are in 
itali cs. The number prefixed to eaeh fall1ily corresponds to 
that of the series of families in the Fourth Part of this work, 
so that if further information is required it can be readily 
referred to without consulting the iudex. Names inclosed in 
parenthe ses-( ... ) 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 mol'P, and the less im­
portant families; and a considerable amount of iuformation 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 arran cred on 
L '0 

a different plan. Each genus is given under its 
Fanlily and Order, and they follow in the same succession ill aU 
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; 
and, lastly, the range of the genus heyond the region is given 
in general terms, the words " Oriental," "Ethiopian," &c., being 
used for brevity, to indicate that the genus occurs over a con-
siderable part of such regions. Genera which are restricted t9 
the region (or which are very characteristic. of it though just 
transgressing its limits) aTe given in italics; while those which 
only just enter the regi.on from another to which they reall y 
belong, are enclosed in parentheses-( ... ) thus. The genera 
are here numbered consecutively, in order that the number of 
genera in each family or each order, in t.he region, l1lay be readily 
ascertained (by one process of subtra ction), and thus compari-
sons l1lade with other regions or with any other area. As the 
tables of birds would be swelled to an inconveni ent 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 
have 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 peculiar to, or highly characteristic of each region. 

As this is the first t ime that any such extensiv e tables of 
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distribution have been constru cted for the whole of the Mam-
'-malia and Birds, they must necessa.rily contain many errors of 

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

, I 
I 

N :& 



CHAPTER X . 

THE l'AL JEARCTIC REGIOX. 

THIS region is of extent, comprising aU the temp erate 
portions of the great eastern continents. It thus exten ds from 
the Azores and Canary Islands on the west to J alxLll on t.he 
east, a distance not far short of half th e circumference of the 
globe. Yet so great is the zoological unit y of this vast tract, \ 
that tIle majorit.y of the genera of animals in conntri es so far 
removed as Great Britain and North ern J apan are identical. 
Throughout i ts northern half the anin1al produ ctions of the 
Pah:earctic region are very uniform, except th at th e vast elevat ed 
desert-regions of Central Asia possess some cha.racterist ic forms ; 
but in its southern portion, we find a warm distri ct at each ex­
t remity with somew11at contrasted featur es. On the west we have 
the rich and luxuriant Mediterranea n sub-region, possessing man'y 
11eculiar forms of life, as well as a few which are more especially 
characteristic of th e Eth iopian region. On the east we have th e 
fertile plains of North ern China and th e rich and varied islands 
of J apan, possessi ng a very dist inct set of peculiar forms, with 
others belonging to th e Orienta l region, into which thi s part of 
tb e Palrearctic region merges gradually as we approach the 
Tropic of Cancer. Thus, the countries roughly indicat ed by the 
names-Northern Europe, the Mediterr anean district, Central 
and Northern Asia, and China with J apan-h ave each well­
marked minor charac terist ics which entitle them to the rank of 
sub-regions. Their boundaries are often ind efinable ; and those 
here have been fixed upon to some exten t 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. 

LJoological Chcmwtel'istics oj the Pcdcca?'Ctic R cgion.-The Palce­
arctic region has representativ es of thirty-five families of 
mammalia, fifty-five of birds, tw enty-five of reptil es, nine of 
amphibia, and thirteen of freshwater fishes. Comparing it with 
the only other wholly temperate region, the Neal,ctic, we find a 
much greater variety of types of mammalia and bli:ds. This 
may be due in part to ' its greater area, but more, probably, 
to its south ei'n bound ary l)eing conterminous for an enormous 
distance with two tropical regions, the Ethiop ean and Oriental; 
whereas the Nearctic has a comparativ ely short southern bound­
ary conterminous with the N eot-ropical region only, This is so 
very important a ilifference, that it is rather a matter of surpri se 
that the two north temperate regions should not be more unequ al 
in the number of th eir higher vertebrate forms, than th ey 
actually are, 

It is also to the interblending of the Palmm:ctic with the b\'o 
adjacent tropical regions, that we must attribute its possession 
of so few peculiar family groups, These are only three; two 
of reptil es, Tr'ogonophidw and Ophiomoridc(3, and one of fishes, 
Comepho?'iclce, The number of peculiar genera is, however, con­
siderable, as the following enumeration will show, 
• Ma1n?nalia.-The monJcey of and North Afri ca, and 
an allied species found in Japan, are now considered to belong 
to the extensive eastern genus 1Y1 The former, however, 
is peculi ar in the entire absence of th e tail, and has by many 
natur alists, been held to form a distinct genus, confined . 
to the Pal rearctic region. 

Of bats th ere are one or two genera PlecotwJ) 
which seem to be mainly or wholly Palrearcti c, but the classi fi­
cation of these animals is in such an unsettl ed state th at the 
distribution of the genera is of little import ance. 

In the next order, In sectivora, we have almost th e ent i.re 
family of the Moles confined to tbe region. Talpa just enters 
Northern Indi a ; and Urotrichus is common to .J flpa.n and N orth-
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vVestern America, but the remaining genera, SL,( in number, are ' 
all exclusively Palrearctic. / 

Among Carnivora we have Nyctereutes, the curious 
of J apan and North-Eastern Asia; an otter peculiar 
to Japan; and the badger (ilfeles), which ranges over the whole 
region, and just enters the Oriental region as far as Hongkong; 

a curious form of the Himala yan panda, inhabiting 
the high mount ains of Eastern Thibet; and 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 have the Camels, whose 
native home is the desert region of Central and Vol estern Asia and 
Northern Africa, and which, even in their domesticated condition, 
aTe confined almost wholly within the limit s of the Pal rearctic 
region. 0 f Deer we have six peculiar genera, Dama and Cap1'eolus 
found in Europe, with Elaphocl1tS, H yd1'Opotes, and 

confined to Northern China and Mongolia. The great 
family Bovidre-comprising the oxen, sheep, goats and antelopes 
-furni shes no less than seven peculiar Palrearctic genera. 
These are Poephagus, the yak of Thibet; A clclax, a well-known 
antelope of Northern Africa and Syria; PToca}J1'Ct, Pantho­
lops and antelopine genera peculiar to Thibet and 
Mongolia; with (the chamois), and the extraordinary 
large-nosed antelope Saiga, confined to Europ e and W estern Asia. 
Besides these we have CapTa (the wild sheep and goats), all 
numerous species of which, except t"io, are exclusively Palrearctic. 

Coming to the Rodents, we have again many peculiar forms.­
Of Muridre (the monse and rat trib e), we have six peculiar 
genera, the more important being C1-icetus, Rhombomys Smin ­
thus, and Of Spalacid re (mole-rats) both the Pal re­
arctic genera, and Spalax , are peculiar. Ctenoclactylus, 
a genus of the South Ameri can family Octodontid re, is found 
only in North Africa. To t.hese we may add (the 
dormice) and L agmnys (the pika s or tail-l ess hares) as essentially 
Palrearctic, since but one species of each genus is found be­
yond the limit s of the region. 

Bi1'CZS.-It appears to have been the opinion of many natural-

-,---

• 
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ists that the Pal rearctic region could not be we1l characterised by 
its peculiar genera of birds . In Mr. Sclat er's celebrated paper 
already referred to, he remark s, "It cannot be denied that 
ornithology of the Pal ::earctlc region is more easily characterised 
by what it has not than by what it has," and this has been quit e 
recently quoted by Mr. Allen , in his essay on the distribu tion 
of North Americ an bird s, as if it repre sented our present know · 
ledge of the subject. But, thanks to the labolU's of Dr. 
Jerdon, Mr. Swinhoe, P ere David a:ud others, we have now 
learnt that a large numb er of birds includ ed in the Indi an 
list, are either mere wint er emigrants from Oentral Asia, or only 
inhabit the higher ranges of the Himala yas, and thus really 
belong to the Pal reaTctic region. The result is, that a host of 
genera are now seen to be either exclusively or characteristically 
Pal rearctic, and we have no further difficulty in giving positiv e 
ornithological characters to the region. In the tabl es appended 
to this chap tel;, all. these truly P alrearctic genera will be found 
printed in italics, with an indic ation of their distribution, which 
will sometim es be found more full y given under th e respective 
families in the third part of this work. Referring to tbi s tabl e 
for details we shall here summarise the results. 

/ 

Of th e Sylviidffi or warblers, no less than fourteen genera are 
either exclu sively or characteristically Pal rearctic, of whi ch 
Lom/,Stella, Sylvia , and are good examples . 
'Df the oriental family Timaliid re, the genus Pte1whinus is Palre­
arctic. Of P anurid re, or reedlings, there are foUl' peculiar genera 
(compr ising almost the whole family); of Certhiid re, or creepers, 
one-Tichodroma-which extends southward t.o the Abyssinian 
highlands. Of P arid re, or tit s, one- Acredn lc6,· of Corvid re, or 
crows, four-P ica (containing our magpi e) being a good example; of 
Fringillidre, or finches and buntin gs, twelve ,among w hichA canthis, 
Pyn ·hu.la and E mbe?'iza are good illu strations ; of Alaudidre, or 
larks, th ere are two peculiar genera. Leaving the Passeres we next 
come to peculiar forms among th e gallinaceous birds: Sy?·?·haptes 
among the Pteroclic1re or sand grouse; fOUT genera of Tetl'aonid re 0 1" 

grouse and partrid ges, and five of Phasianidre or pheasants, com­
pri sing some of the most magnificent birds in th e world. Lastly 
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among the far-wanderillg aquatic birds we have no less than five 
genera which are more especially Palcearctic,- 07·tygometm, th e../ 
corn-crake, and Otis, the great bustard, being typica l examples. 
,,-e may add to these, several genera almosp confined to this 
region, such as Ga1'ml1/'s (jays ), F1'ingilla (true finches), Yu,nx 
(wrynecks) and some others; so that in proportion to its .total 
generic forms a very large number are found to be peculiar or 
character is tic. 

This view, of the high degree of speciality of the Palrearctic 
region, will no doubt be objected to by some naturalists, on the 
ground . that many of the genera reckoned as exclusively 
Palrearctic are not so, but extend more or lElsS into other regions. 
I t is weU, therefore, to consider what prin ciples should guide us 
in a mat ter of this kincl, especially as we shall have to apply 
the same rnles to each of th e other regions. vVe may remark 
first, that the limits of the regions themselves are, when not 
formed ' by tIle ocean, somewhat arbitr ary, depending on the 
average distrilmti on of a numb er of characte ristic forms; an(l 
that slight local peculiarities of soil, elevat ion, 0 1' climate, may 
cause the species of one region to penetrate more or less deeply 
into another. The land boundary between two regions will be, 
not a defined lin e but a neutral tei'l'itory of greater or less 
width, within which the forms of 'both regions will intermingl e; 
and this neutral territory itself will merge imperceptibl y int o 
both regions. So long ther eforR as a species or genus does not. 
permanently resiLle considerably beyond the possible limits of 
this neutra l terri tory, we should not claim it as an inh abitant 
of the adjacent region. A consideration of perhaps more im­
portance arises, from the varying exte nt of th e range of a 'genus, 
over the area occnpied by the region. Some genera are repre­
sente d by single species existing only in a very limit ed area ; 
others by numerous species which occupy, entire ly or very 
nearly, the whole extent of t he region ; and there is every in ter ­
mediat e rrrade between these ext remes. Now, the smail local-b . 

ised genera, are always reckoned as among the best examples 
of types peculiar to a region; whil e the more wide-spreaJ groups 
are often denied that characte r if they extend a little beyond 

( 
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the supposed regional limit s, or send one or two, out of a large 
number of species, in to adjacent regions ; yet t.here is some 
reason to believe t.hat the latt er are really more import ant as 
characterisin g a zoological region th an th e former. In the case 
of a single isolated species or genus we have a dying-out group; 
and we have so many cases of discontinuou s species of such 
groups (of which U?'ot?'ich1lS ill J apan and 'Bri tish Columbia, 

in Sumatra and New Guinea are examples), th at it . is 
quit e as probable as not, that any such isolated species has only 
become peculiar to the regioll by the recent extinction of an 
allied form or forms in some other region. On th e other hanel, 
a genus conqistin g of num erous species ranging over an entir e 
region or th e greater part of one, is a dominant group, which 
has most lik ely been for. some tim e extending its range, and 
whose origin dates back to a remote period. The slight exten­
sion of such a group beyond the limi ts of the region to which 
it mainly belongs, is probably a recent phenomenon, and in th at 
case cannot be held in any degree to detract from its value as 
one of the peculi ar forms of that region. 

The most num erous examples of thi s class, are those birds of 
th e temperate regions which in wint er migrate, either wholly or 
parti ally, ' int o adj acent warmer countri es. Thi s migration 
lik ely began subsequent to the Nliocene period, durin g that 
gradu al refrigeration of tbe temperate zones 'which culminated 

o in the glacial epoch, and which still continues in a mit igated 
form. Most of the genem, and many even of the species of 
bir ds which migrate south wards in wint er, have therefore, most 
lik ely, always been inh abitant s of our present Pal::earctic and 
N earctic regions ; permanent residents durin g warm epochs, but 
only able now to maintai n th eir existence by migration in 
winter. Such groups belong truly to the temperate zones, and 
th e t est of this is the fact of their not having any, or very few, 
representatives, which are permanent residents in the adjacent 
t ropical regions. Wh@n th ere are such representative species, we 
do not claim th em as peculi ar to th e North ern reoi.ons. Bearin 0-

"' 0 h 

in mind these various considerations, it will be founel that we have 
been very in onr estimate of the number of genera 
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that may fairly be considered as exclusively or characteristic ally 
Palrearctic. 

R eptiles and Amphib ia.-Th e Pal rearetic region possesses, in 
proportion to its limited reptili an fauna, a full proportion of 
peculiar types. vVe have for inst ance two genera of snakes, 
Rlzineelzis and H alys; seven of lizards, 'l'ri[jonophis, 

H yaloscmnts , Scin eus,. Ophio11WTUS, and 
P1Lr'ljnocephalus; eight of tR,iled batrachi ans, Salaman ­
elra, Seintnota, Chioglossa, Hynob ius, Onychoclactyhts, Geotriton, 
and Siebolclia; and eight of tail-less batrachi ans, Bomb inator , 
Pelobates, Dicloeus, Alytes, Peloclytes, Lap r'issa, and 
L atonia. The distribution of these and other P alrearctic genera 
will be found in our second vol. chap. xix. 

Freshwate?' F ish.- About twenty genera of freshwater fishes 
are wholly confined to tilis region, and constitute a feature which 
ought not to be overlooked in estimating its claim to the rank 
6f a separate primary division of the earth. They belong to the 
following famili es ;- Percidre (three genera), A cel'ina, P eTCarina, 
A sp?'o; Comephoridre (one genus), Comepho 1'uS, found only in 
Lake Baikal; Salmollidre (three genera), Bmchyrnystax , 
t1'Utta, and Pleeoglossus ; Cyprinoc1onticlm (one genus), Tellia , 
found only in Alpine pools on the Atl as Mountains; Cyprin idre 
(thirteen genera), Gypri mts , GaTaSS1tS, Pw'ap hoximtS, T inea, 
A ehilognathus , Rhocleus, Ghondr'ostorna, Pseudop e1'ilctmp1ts, Oche­
tebius, A spi1ts, MisgU1'1WS, ancf 

oj Pal cealj'ctic Ve1'tebmtct.-Summarising these de­
tails, we find that the Palrearctic region possesses thirty-five 
peculiar genera of mammalia, fifty-seven of birds, nine of 
reptil es, sixteen of amphibia, and twenty-on e of freshwater 
fishes' 01' a total of 138 peculiar gp.neric types of vertebrata. 
Of these, 87 are mammalia and land-bird s out of a tota l 
of 274 genera of these groups; or rather less than one-third 
peculiar, a numb er which will serve usefully to compare with 
the results obtained in other regions. 

In our chapt er on Zoological Regions we have already point ed 
out the main feature s which distingu ish the Pahearctic from th e 
Oriental and Ethiopian regions. The details now given 'will 

l 
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strengthen our view of their radical distinctness, by showing to 
. how considerable an extent the former is inh abited by peculiar, 

and often very remarkable generic typ es. 
Insects : L epidopte1'CL.- The Diurnal Lepidopter a, or butterflie s, 

are not very abundant in species, their numb er being probabl y 
somewhat over 500,and these belong to not more th an 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. Danaiclw ; having only a single species in South Europe. 
2, S atyriclce; 'well repre sented, th ere being more than 100 species 
in Europ e, and thrE'e pE'culiar genera. 3. NY1nphcdidce ; rather 
poorly r epresented, Eur ope having only about sixty species, but 
there is one peculiar genus. 4. Libyth eiclce ; a very small family, 
repr esented by a single ' species occurring in South Europe. 
5. N emeobiiclce ; a rather sman family, also havin g only one 
species in Europe, but which constitutes a peculiar genera. 
6. Lyccenidce; an extensive family; fairly represent ed, having 
about eighty Europe an species; there are two peculi ar genera 
in the Palrearctic region. 7. Pie?'irlw j rather poorly represented 
with thirty -two European species; two of the genera are, ho\\;­
ever, peculiar. 8. P api lioniclce ; very poorly represented in 
Europe with only twelve species, but th ere 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 P ahearctic region as regard this order of 
insects. Their names are Hy pe,?'mnest?"a, Dori tis, 
S ericin1.ls, and Thetis ; and besides these we have Parnassius ­
the (( Apollo" butt erflies-hi ghly charact eristi c, and only found 
elsewhere in the mount ains of the Nearctic region. 9. B es­
pe?'idce; poorly represented with about thir ty EllTopean species, 
and one peculi ar genus. 

FOllT families of Sphingina occur in the Palrearctic region, 
and th ere are several peculiar genera. 

In the Z ygcenidce there are two exclusively Europ ean genera, 
and the extensive genus Zyg cena is itself mainly Pal rearctic. 
The small family Stygiicl ce has two out of its three genera 
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confined to the Palrearctic region. In the ./Ege1·iiclcl3 the genus 
..iEgerict is mainly Pal rearctic. The have a wider 
general range, and none of the larger genera are peculiar to any 
Ol1e region. 

Goleoptera.- The Palrearctic region is the richest portion of 
the globe in the great family of Gambidcl3, or pl:edacious ground­
beetles, about 50 of the genera being confined to it, while many 
others, including the magnificent genus C'ambus, have here their 
highest development. While several of tbe smaller genera are 
confined to the eastern or western sub-regions, most of the larger 
ones extend over the whole area, and give it an unmi staka ble 
aspect; while in passing from east to west or vice-ve1'slZ, allied 
species and genera replace each other with considerable regu­
larity, except in the extreme south -east, where, in China and 
J apan, some Oriental forms appear, as do a few Ethiopian types 
in the south-west. 

Cicindelidre, or tiger-beetles, are but poorly represented, by 
about 70 species of the genus Cicindtla, and a single Tetmcha 
in South Europe. 

Lucanidm, or stag-beetles, are also poor, there being represen­
tatives ' of 8 genera. One of these, (a single species), 
is peculi ar to South Europe, and two others, and 
Gyclopthal1mls, are only represented in J apan, China, and Thibet. 

Cetoniidre, or rose-chafers, are reI)resented .by 13 aenera . b , 

two of which are peculiar to South Eur ope (Tropinot[t and 0 

H ete1'ocncrnis), while S talagmosorna, ranging from Persia to 
Nubi a, and the fine Dic1'Ct1toccphctZus inhabiting North China, 
Corea, Nipal, may also be considered to belong to it . The 
genera Trichius, Gnorimus, and Osmodc1'ma are confined to the 

two north temperate regions. 
Buprestidm, or metallic beetles, are rather abundant in the 

warmer parts of the region, 27 genera being represented, nin e 
of which are peculiar. By far the larger portion of these are 
confined to the Mediterranean sub-region. A considerable 
num ber also inhabit J apan and C])ina. 

The Longicorns, or long-horned beetles, are represented by 
no less than 19G genera, 51 of which are peculiar. They are 

1 
I 
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much more abund ant in the southem than the northern half 
of the region. Seve1'al Oriental genera exten d to J apan and 
North Chin a, and a few Ethiopian genera to North Afri ca. 
Thirt een genera are confined to the two north temperate regions. 
Severa l large genera, such as DOTCCldion (154 species),.Phytcecia 
(85 species), Pogonochamts (22 species), Agapanthia (22 species), 
an d VeSpe1"tIS (7 species), are altogeth er peculiar to the Palre­
arctic region ; and with a preponderance of GTa1n1J1.0P­
tenl, Stenoconls, and several other s, strongly characterise it as 
Ji stinct from the N earctie 'and Oriental regions . 

The other families which are wen developed in P alrearctic 
regions, are, tbe Staphy linid m or roye-beetles, Silphid re or 
lJliryin g-beetles, Histeridre or mimic-be etles, Nitidulid re, Apho­
L1iidre, Oopridre (especially in South Europe), Geot.rupidre or 
dung - beetles, Melolonthid re or chafers, Elaterid re or click­
beetles, the various families of Malacodel'ills and Het el'omera, 
especially Pim eliid re in the Mediterranean sub-region, Curculion­
ic1re or weevils, the Phytoplwga or leaf-eaters, and Cocinellidre 
or lady-bird s. 

The numb er of species of Coleoptera in the western part of 
the Palmarctic region is about 15,000, and there are probably 
not more than 2,000 to add to this number from Siberia, 
.T apan, and North China; but . 'were th ese countri es as well 
exp lored as E urope, we may ex})ect ilmt they would add at 
least 5,000 to the number above given, ra i;:;ing the Pal rearctic 
Coleopteraus faun a to 20,000 species. As the tot al number of 
species at present known to exist in collections is estimated (and 

. perhaps somewhat over-estimatel l) at 70,000 species, we may 
be sure that were the whole earth as t horoughly investigated 
as EUl'ope, the number woul cl ,be at least. doubled, since we 
cannot suppose that Europe, wit h the Medi terrahean basin, can 
conta in more th an one-fifth of the whole of the Coleoptera of 
t he globe. 

Of the other orders of insects we here say nothing , because in 
the ir case much than in that of the Coleoptera and Lepi­
dopt era, is the dispropor tion enormou s betw een our knQwlec1ge of 
the European fauna and tbat of almost all th e rr;;st of tbe globe. 
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They are, ther efore, at present of compar ativel y little use for 
purpo ses of geographical distribution , even were it advisable 
to enter into the subject in a work which will, perhaps, be too 
much overbUl'dened with details only of inter est to specialists'. 

L cmcl Shells.-Th ese are very numerou s in the warmer parts 
of the . region, but comparati vely scarce towards the Nor th. 
South Europe alone possesses over 600 species, whereas there are 
only 200 in all North ern Eur ope and Asia. The total numb er 
of species in the whole region is probably about 1,260, of which 
the great majorit y are Helicidre ; the. Opercul ated families being 
very poorly represented. Several small genera or sub-genera 
are peculiar to the region, as Testacellct (West Europe and 
Canaries); (Mediterr anean district); Acicula (Europ e) ; 

(Atl antic I slands); L eonia (Algeria and Spain) ; 
P01natic6s (Europ e and Canaries) ; Cecina (Mongolia). The largest 
genera are HelW5 and Cla1lsilia, which together cQmprise mOl e 
th an half the species ; Pttpct, very num erous ; B nli1nus and 
A chatina in moderate numb ers, and all th e rest small. 
Heb"x is the only genus which contains large and handsome 
species ; Btdi1nns and A chutinct, so magnificent in tropi cal coun­
tri es, being here represented by small and obscure .forms only. 
DaudeburdiC6 is confined to Central and South Eur ope and N e,,: 
Zealand; Glandina: is chiefly South American ; Hvalina is only 
American and Eur opean; ranges over all the world 
except America' ; and the other Eur opean genera of H elicidre are 0 

widely distribut ed. Of the Operculata, CyclOt16S, Cvclophon 6s, 
and P upinu extend from the Oriental region into J apan and 
North China; l 'udo1'ia is found in Algeria and the W est Indi es ; 
]lycl1'ovenc6 is widely E:cELttered, and occurs in South Europe and 
J apan. The genera of freshwate r shells are all widely dis-

t ributed. 

TH E P AL£ARC TIC 

The foul' which are here adopted, have been 
fixed upon as those which are, in the present sta te of OUl' know­
ledge, at once the most natu ral and the only practi cable ones. 
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No doubt all of th em could be advantageously again sub­
divided, in a detailed .study of the geographical distribution of 
species. But in a general work, which aims <tt tre ating all parts 
of'the world with e<).ual fulness, and which therefore is confined 
almost wholly to the distribution of families and genera, such 
fur ther subdivision would be out of place. It is even difficul t, 
in some of the classes of anim als, to find pecliliar or even 
characteristic genera for the present sub-regions; but th ey all 
ha ve well marked climatic and physi cal differences, and thi s 
leads to -an assemblage of species and of groups which are suffi­
ciently dist inctiv e. 

I. Cent1'al ClncZ N01'them 

This sub-r egion, which may perhaps be term ed the" Europ ean," 
is zoologically and botanic ally the best known on the globe. It 
can be pretty accurately defined, as bounded on the south by 
the Pyrene es, the Alps, the Balkans, th e Black Sea, and the 
Caucasus range; and by th e Ural Mountains, or perhaps more 
correctly the valley of the and Caspian Sea, on the east; 
while Ireland and Iceland are its furthe st outli ers in th e west. 
To the north, it merges so gradually into the Arctic zone that 
no demarcation is possible. The great extent to which this 
sub-r egion is 'int erpen etrated by the sea, and th e prevalence 
of westerly winds brin o'ina warmth and moisture from an ocean 

'" '" .. influenced by the aulf-strearn o'ive it a climate for the most 
'" '0 

part genial, and free from extremes of heat and cold. It 
is thu s broadly distinguished from Sibe.).'ia and Northern 
Asia generally, where a more extreme and rigorous climate 
. prevails. 

The whole of this sub-region is wen watered, being pene­
tI'ated by rivers in every direction; and it consists mainly of 
plains and undul ating country of moderate elevation, th e chief 
mountain ranges being those of Scandinayia in the north-west, 
and the extensive alpine sys tem of Central Europe. But these 
are both of moderate height, and a very small portion of th eir 
surface is occupied eith er by permane nt snow-fields, or by 
barren uplands inimical to vegetable and al1imallif e. It is, in 
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fact, . to these, and the numerous lesser mountains and hills 1 
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 oc-
cupied by uplands of moderate elevation, a comparatively 
small portion being flat and marshy plains. 

Most of the north ern and mUGh of the central portions of 
Europe are covered with vast forests of coniferous trees; and 
these, occupying as they do tho se tracts where the wint er is 
most severe, supply food and shel ter to many animals who could 
not otherwi se maintain their existence . It is probabl e that 
the original condition of th e greater part, if not the whole, of 
temperate EnrolJe, except the Hat marshes of the river valleys 
and the sandy ."downs of the coast, :was 1;bat of woodland and 
forest, mostly of deciduous trees, but "with a plentiful admixture 
of such hardy evergreens as holly, ivy, privet, and yew. A 
sufficient proportion of th ese primeval woods, and of artificial 
plantations which have replaced them, fortunately remain, to 
preserve for us most of the inter esting forms of life, which 
were developed before man had so greatly modified the surface 
of the earth, and so nearly exterminated many "of its original 
tenan ts. Almost exactly in proportion to the amount of 
woodland that still relnains in any part of Europe, do we o 

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 thinl y inhabi ted regions 

of the north. 
Althou crh the sub-r errion we are considering is, for its extent 

o 0 

and latitud e, richly peopled with animal life, the number of 
genera altogeth er peculiar to it is not great. There are, however, 
several which are very characteristi c, and many species, both 
of the smaller mammalia and of birds , are wholly restri cted 
to "it. 

Mctm1nalict.-Th e generft wholly confined to thi s sub-region are 

/ 

f 
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only two. Jv[?Jogale, 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 
Southern Russia . The other peculiar genus, (the 
chamois of the Alps), is found on all the high mountains of 
Oentral Europe. Almost peculiar are Spalax (the mole-rat) 
fonnd only in Eastern Europe and vVestern Siberia; and Saiga, 
an extraordinary la'rge-nosed antelope which has a nearly 
similar distribution. Highly characteristic forms, which inhabit 
neaTly every part of the sub-region, are, Talpa (the mole), 
E1'inaceus, (the hedgehog), Soi'e,x (the shrew), Meles (the badger), 

(the bear), Canis (the wolf and fox), M7.lstela (the weasel), 
Lutm (the otter), A1'vicola (the vole), Myoxus (the dormouse), 

/ 
and L epus (the hare and rabbit) ; while Bas (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. 

Bi1'ds.-It is difficult to name the birds that are most charac­
teri stic 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 elsewhere. Among the more charac­
teristic we may name (the thrushes), Sylv ia (the war­
blers), Pan7.l?'us (the reedling) P a?'7.lS (the tits), Anthus (the 
pipits), Motacilla (the wagtail s), which are perhaps more abun­
dant here than in any other part of the world, Embe1'iza (the 
bunting s), Plect1'ophan es (the snow buntings), P asse?' (the hou se 
sparrows), L oxia (the crossbills), L inota (the linn ets), Pica (the 
magpies), T et1'Cto (grouse), L agopus (ptarmIgan) and many others. 

I am ind ebted to Mr. H. E. Dres ser, 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, extend ing beyond 70 0 north latitude, and toler-

. ably abundant, are two falcons gyrfalco and F. p el'eg1'inus) ; 

o 
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. the rough-legged buzzard (Anhibuteo the snowy 
(Nyctea scandiaca); the raven ((JorV1J,s COTax); three buntings 
(Emb e?'iza schceniculus, Plect1"ophanes nivalis and P. cctlcaTata); a 
lark (Otocorys cdpest?'is); several pipits, the most northern being 

cervi?L1&S; a wagtail (Budytes a dipper 
melanogastei'); a warbler snecicc&); the 

wheat.ear (Saxicola cenanthe); and two ptarmigans (Lagopus 
albus and L. salicet1&S). Most of these birds are, of course, only 
sl!mmer visitors to the regions, the only species noted as 
a permanent resident in E ast Finmark (north of latitude 70°) 
being the snow-bunting (Plect?'ophan es nivalis). 

The bird s that are characteristic of the zone of pine fQrests, 
or from about 610 to 700 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 ornitho­
logy of this part of Europe. The of prey are, Fctlco (three 
species), Astu?' (two species), Pandion, Bubo, 

Asi o, Nyctala. The chief Passerine birds are, Oorvus' 7 
(two species), Pica, Ga7'7'ulus (two species), Bomby­

cilla, Hi7'unclo (two species), Muscicapa (two species), Lanius, 
S,tU7'111tS, Passe?' (two species), Pyr1'hula, Oa?'poclacus, Loxia (two 
species), Pinicola, F?'ingi?la (eight species), E?nbe1'izct (five 
species), Alcntda, Anthu s, (five species), P?'Cdin­
cola, Accentor, Sylvia (four species), H ypolais, Phyllo scopus 
(two species), Acroc ephalus, T roglodyt es, and Pa?'us (six 
Woodpeckers are abundant, Pic'us (four species), Gecinus , and 
Yun x . The kingfi sher (Al ceclo), goatsucker and 
swift (Oyps el'l.ts) are also common. The wood-pigeon (Oolumba) 
is plentiful. The gallinaceous birds are three grouse, Tetrao (two 
species) and Bon asa , and the common quail 

The remaining genera and species of temperate or north­
European birds, do not usually range beyond the region of 
deci.duous trees, roughly indicated by the parallel of 60 0 north 
latitud e. 

Plat e I. - Illustm ting the Zoology oj (Jentml 
Before considering the distribution of the other classes of 
vertebrata, it will be conven ient to introduc e oui first illu stra -
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. the buzzard lctgop1ts); the snowy 
(Nyctea scandictca); the raven (CoTvns COTax ); three buntmgs 
(E?nbe1'iza schceniculus, Plect1'ophanes nivctlis and P. calcaTata) ; a 
lark (OtOC01'YS alpest?'is); sever al pipits, the most northern being 
Anthus ce1'vimts; a wagtail a dipper 

?nelctnogctstel'); a warbler (Cyaneculct suecicct); the 
wheatear (Sa xicola mnanthe); and two ptarmigans (Lagoplls 
albus and L. salicet1os). Most of these birds are, of course, only 
s,:!mmer visitors to the regions, the only species noted as 
a permanent resident in East Finmark (north of latitude 70°) 
being the snow-buntin g (Ple ct1'ophan es nivalis). 

The birds that are characteristic of the zone of pine fQrests, 
or from about 61° to 700 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 ornitho­
logy of this part of Europe. The ) i rds of prey are, Falco (three 
species), Astur (two species), Bu eIJ, Panclion, S1trnict, Bubo, 
Sy'1'niu1n, Asio, Nyctala . The chief Passerine birds are, Corvus 

(two species), Pica, (two species), Nucif1'agct, Bomby­

cilla, Hi1'1tndo (two species), lY[uscicapa (two species), Lanius, 
St1t1'nnS, Passe?' (two species), Pyrrhula, Carpoclac1os, Loxia (two · 
species), Pin'icola, (eight species), Emb e?'iza (five 
species), Alauda, Anth'Lts, TU1'dus (five species), R'Ltticilla, Pm tin­
cola, Accentor, Syl via (four species), Hypolais, R egul'Lts,Phyllo scopus 
(two species), A,c1'ocephalus, T 1'oglodytes, ,and Pants (six specieS). 
Woodpeckers are abundant, Piw s (four species), Gecimts , and 
Yun x. The kingfisher (Al cedo), goatsucker and 
swift (Cypsel1ts) are also common. The wood-pigeon (Col'Lt?nba) 
is plentiful. The gallinaceous birds are three grouse, T etrao (two 
species) and Bonaw, and the common quail (Cot1t1'nix) . 

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 0 north 
latitude. 

Plat e I. - Ill ustmting the Zoology of Centml E1t1'Ope.­
Beforecollsidering the distribution of the other classes of 
vertebrata, it will be convenient to introduce our first illustra-

r -' 
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A tion, which represents a scene in the Alps of Central Europe, 
with figures of some of the most charact eristic Mammalia 
and Birds of t.hissub-re gion. On the left is the badger 
(.:.1deles Taxu.s) one of the weasel family, and belonging to a 
genus which is strictly Pal rearctic. It abound s in Central and 
Northern Europ e and also extends into N o.rth Asia, but is repre­
sented uy another species in Thibet and by- a third in J apan. 
The elegantly-formed creat ures on the right are ehamois (Rup i­
cap7'a almost the only European antelopes, and wholly 
confined to the higher mount ains, from the Pyr enees to the 
Carpathians and the Caucasus. The chamois is the only 
species of the genus, and is thu s perhaps the most characteristic 
Europ ean mammaL The bird on th e left, above the badgers, is 
the Alpine chou gh, (F1'egilus PY1·1·hoco1'ax). It is found in the 
high mountains from the Alps to the Himal ayas, and is allied 
to the Corni sh chough, wmch is still found on our south­
western coasts, and which ranges to Aby ssinia and North 
China . The Alpine chough differs in having a shorter bill of 
an orange eoloul', and vermilion red feet as in the other 
species. In the foreground are a pair of ruffs (Machetes 
belonging to the Scolopacid re or snipe family, amI most nearly 
allied to the genus T1'inga or sandpiper. This bird is remark­
able for the fine collar of plum es which adorns the mal es in the 

season, when they are excessively pugnacious. It is 
the only species of its genu s, and ranges over all Europe and 
much of North ern Asia miaratin G in the winter to the plains of , 0 0 

India, and even down the east coast of Africa as far as the 
Cape of Good Hope; but it only breeds in the Pal rearctic 
region, over th e great er part of which it range::;. 

R eptil es and Amphibia.-There are no genera of reptiles 
peculi ar to this su b-r egion. Both snakes and lizards are compara­
tively scarce, t here being about fourteen species of t he former 
and twelve of the latte r. Our common snake (TroJJidonotus 
nat?·ix ) exte nds into Sweden and North Rus sia, but the viper 
(Viperus berus) goes fmther north, as far as Arch angel (64 0 N.), 
and in Scandinavia (670 N.), and is the Arctic of all known 

o 2 
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snakes. Of the lizards, Lace?·ta (the sana lizflr!i) has 
the most northerly range, extending into Poland and Norther6 
Russia; and Anguis f?'agilis (the blind or slow-worm) has almost 
an equal range. 

Amphibia, being more adapted to a northern climate, have 
acquired a mOre special thus several forms 
are peculiar to the North European ' Most remarkable 
is Prot eus, a singular eel-lik e aquatic crerutilre with small legs, 
found only in the subterranean lakes in Oarniola and Carinthia; 

a curious toad, the male of which carries about the eggs 
till they are hatched, found only in Central Ellrope from 
France to the east of Hungary; and Pelodytes, a frog found only 
in France. Frogs a:nd toads are very abundant all over Europe, the 
90mmon frog te'lr!-pora?'ia) extending to the extreme north. 
The newts (Triton) are also very abundant and widely spre'ad, 
though not ranging so far north as the frogs. The genera Bom­
binato1' (a toad-like fl:Og), and Hy?a (the tree frog) are also COffi­
plon in Central Europe. 

F1'eshwater Fish.-Two genera of the perch family are 
peculiar to this a fish fO:l1nd' only in the 
river Dniester, and A sp1'o, ,confined to the rivers of Centra l 
Europe, Of the very characteristic forms are, Gasterostmts 
(sticklE}-back), which alone forms a peculiar family-Gasteros­
teidre ; Perea, Acerina and I.iucioperca, genera of the perch family; 
Silu1'US, a large fish found in the rivers of Cenrtal Europe, of 
the family Siluridre; Esox (the pike), of the family E socidre ; 

(carp), Gobio (gudgeon), L wciscus (roach, chub, dace, 
&c.), Tinea (tench), (bream), (bleak), Gobitis 

(loach), all genera of the family Cyprinidre. 
InseGts-L epidopteTa.-No genera of butterflies are actually 

confined to this sub-region, but ma:ny are characteristic of it. 
Parnassi us, Apm'ia , L eueophasia, Colias, Melitcea, A"gynnis, 
Van essa, Lil1unitis, and Chionobas, are all very abundant and 
widespread, and give a feature to the entomology of most of the j 
countries includecl in it. 

ColeopteTa.-This sub-region is very rich in Carabidre; the 
genera Elaphrus, Nebria, Carabns, Cyehrus, Pt.erostichus, Amara, 

i 
1 
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T1'echus and Peryphus being especially charact eristic. Staphy­
linidre abound. Among Lamellicorns the genus Aphoclius is 
most characteristic. Buprestidre are scarce; Elateridre more 
abundant. Among Malacoclel'ms l'cl ephorzw; and are 
characteristic. Ourculionidre abound: Otioi'hyuchus, 01n·ias, 

Bagous) RjLynclLites alid being very 
characteristic genera, Of Longicorns D01'caclion, 
PogonOclUJ31'US, Pcichyta and L eptu1'a are perhaps the best re­
presentati ves. Donacia, CTioceTis, Chryso'melct, and Altica, are 
typical Phytophaga; while Cocc·inellct is the best representa­
tive of the Secnripalpes. 

N07·th Ew'opean I slands.-The British Isiands are known to 
haVe been recently cOllliected with the Continent, and their 
animal production s are so uniformly identical with continental 
species as to require no special note. The only general fact of 
irnportance is, that the number of species in all groups is mucH 

'\ less than in co'ntinental districts of equal ext.ent, and thdt this 
num bel' is still farther diminished in Ireland. This niay 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 laud, . so' that a very small depression wou:lll 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 
»'orrns of life in Great Britain and Ireland, both were elevated so 
as to again form 'part of the Continent, a migratIOn would com­
ll1ellCe 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
sively moist climate unsuit ed to them. 

Some few British species differ slightly from their continental 
allies, and are considered by many naturalists to be distinct. 
Thi s is the case with the red grouse (Lagopus scoticus) among 
bird s; and a few of the smaller Passeres have also been found 
to vary Romewhat from the allied forms on the Oontinent, show­
ing that the comparatiyely short interval since the glacial period, 
and the slightly different physical c.onditious depen dent on 
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insularity, have sufficed to commence the work of specific ,i;\ 
modification. There are also a few smaliland-shells and several r 
insecte not yet found elsewhere than in Britain; and even one 
of the smaller Mammalia-a shrew (Sorex These facts 
are all readily ex:plained by the former union of these islands 
with the Continent, and the alternate depressions and 
which are proved hy geological evigence to have occurred, by 
which they have been more than once separated and unit ed 
again in recent tin)es. For the evidence of this elevation and 
depression, the reader may consult Sir Charles Lyell's Ant1'q1lity 
oj lVIan. 

Iceland is the ollly other island of importance belonaina to 
o 0 

this sub-r egion, and it contrasts strongly 'with Great Britain, 
both in its Arctic climate and oceanic position. It is situated 
just south of the Arcbc circle and considerably nearer Green­
land than Europe, yet its productions are almost wholly European. 
The only indigenous land mammalia are the Arctic fox ((Janis 
lat/opus), and the polar bear as an occasional visitant, with a 
mouse (.Mus islandiclls), said to be of a peculiar species. Four 
species of seals visit its shores. The birds are more intere sti ng. 
According to Professor Newton; uinety-five species have been 
observed; but many of these are mere stragg lers. There are 
twenty-three land, and sevE:nty-two aqnatic birds and waders. 
Four or five are peculiar species, though very closely related to 
others inhabiting Scandinavia or Greenland. Only two Olll> 

three species are more nearly related to Greenlr:nd birds than to 
those of Northern Europe, so that the Palcearctic character of 
the fauna is unmi stakab le. The following lists, compiled from 
a paper by Professor Newton, may ?e as showing 
more exactly the character of I celandIC orlllthology. 

1. Peculiar species. - Troglodytes borealis (closely allied 
to the common wren, found also in the Faroe Islands); Falco 
islandicus (dosely allied to F. gyrfalco); Lagopus 
(closely alli ed to L. 1'upest1'is of Greenland/ ; 

2. European species resident in Iceland.-E1nbe1'iza nivalis, 
(Jorvus C01'ax, Haliceetus albicilla, BaZh(,s Hcernatop'lLS 
ostralegus, (Jygm(,s j e?'us, 111m'gus (two Phalacocorax (two 
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A species), S ula bassana , L a7'us (two species), Sterc07'a?:i1(,8 cata7'­
','"actes, P uffinus anglo7'um , iWIl7'gulus aUe, U?'ia (three species), 

tonla . 

. « 
\ 

3. American species resident in Iceland .-Cl angula islandica , 
H i?trionicus 

4:. Annu al visitants from Europe .-T,u7'clus iliacus, R u ticilla 
ti thys, Saxicola cenanthe, Motaci lla alba, Anthus pTCdensis, L inot a 
lina7'ict, Chelidvn 1&Tbica, H in&nclo ?'1Irstica , Fctico cesalon, Su?'nia 
nyct ea, Ot1ls bmchyotus, Chamd?'1:us pluvia lis, .lEgi c&li tes 
St?'epsilas inte7'1J7'eS, Phala7'01n&S caliclris , 

(species), T?'inga species), Calicl?'is 

Gallinago media , phceopus, Arcl ea cin erect, Anser (two 
species), (two species), A nc(,8 (four species) , Fu ligu la 
??wrila, I-IaTelcla glacicdis, Som ctteria ?nollissima, nig?'a, 
Ste?'?w 17WC?'UTa, t?'iclacty la, L a?'1(,8 St e?'cO?'a?'ius 
(two species), Fmt e1'Cula artica, (two species), Pod i-. 
ceps cormd1ts. 

5. Annu al visit ant from Greenland.-Falco canclicans. 
G.-Former resident, now extinct.-Alca impennis (the 

great auk ). 

11. -ll feclite7'?'anecm S1&b-ngion. 

This is by far the rich est portion of the Palrear ctic region, 
for alth ongh of moderate exten t much of it enjoys a climate in 
which the rigolUs of winter are almost unkn own, It in clud es 
all the countri es south of th e Py'l'enees, Alps, Balk ans, and 
Caucasus mount ains; all the sout hern shores of the Medit er­
.ranean to the Atlas range, and even beyond it to include the 
ext ra-tropical portion of the Sahara; and in th e Nile valley 
as far as th e second cataract, Further east it includ es the 
llorthern half of Arabia and the 'who]e of P ersia, as well as 
Be]ucbistan, and perhaps Affghanistan up to the banks of the 
Indu s. Thi s exte nsive district is almost wholly a region of 
mountains and elevat ed platea us. On the west, Spain is 

p- mainl y a table-land of more than 2000 feet elevation, deeply 
. penetrated by extensive vall eys and rising into lofty m.oun­

ta in chains. Ital y, Corsica, Sardinia , and Sicily, are an very 
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mountainous, and much of their surface considerably elevated. 
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 Affghanistan, 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 Mrica the vall ey of the Nile and the coast 
plains of Tripoli and Algiers are· almost the only exceptions to 
the more or less mountainous and plateau-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 clue, in 
great part, to the destruction of aboriginal forests . This loss 
is rendered permanent by the absence of irrigation, and, it is 
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 of forests. Mr. Marsh 
(whose valuable work Man and gives much inform at ion 
on this subject) believes that even large portions of the African 
ana 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 country. Spain, in proportion to its extent:, 
is very barren; Italy and are more woody and 
llL'mriant; but it is perhaps III ASIa MIllor, on the range 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 From the Caspian 
eastward extends a regIOn of and pla ms and barren deserts, 
diversified by a few more fertile valleys, in which the charac­
teristic flora and fauna of this portion of the Pal ooarctic 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, 

on the outlying portion of the Oriental region on the south. 

\ 
\ 
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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 
Canary Islands off the wes"t 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 referr ed 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 snppose it to be. Its eastern l)ortioll reaches a depth of 
2,100 fathoms or 12,600 feet, while its western basin if! about 
1,600 fathoms or 9,600 feet in greatest depth, and a considerable 
area of both basins is more than 1,000 fathoms deep. But a 
further examillation shows, that a compar atively shallow sea or 
submerged bank inclo ses Malta and Sicily, and that 011 the 
o)Jposite coast a si lllilar Lank stretches out from the coast of 
Tripoli leaving a carrow t.he greatest depth of which is 
210 fathoms. Here thertfol'e is a broad plateau, which an 
elevatio n of about 1,500 feet would convert in to a wide extent 
of land conn ectin cr Italy with Africa' while th e same elevat ion b , 

would also conn ect Morocco with Spain leavina two exte nsive , b 

) lakes to repr esent what is now the Mediterranean Sea, and afford-
ing free communic ation for laud anim als between Europe and 
NOl'th Africa . . That such a stat.e of thiu gs existed at a com­
paratively recen t period, is almost certain; not only because a 
considerable llumber of ident ical species of mammalia inhabit the 
opposite shores of the Mediterranean, but also because numerous 
remains of three species of elephants have been found in caves 
in Malta,-now a small rocky island in which it would be im­
possible for such animal s to liv e even jf th ey reach it. 
Remains of hippopot ami are also found at Gibraltar, and many 
other animals of African types in Greece; all indicating means 
of communication bet'ween South Europe and North Africa which 
no longer exist. (See Chapter VI. pp. 113-11 5.) 
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. .lIlammalia.-There are a few groups of PahBarctic Mammalia ' 
that are peculi ar to this sub-region. Such are, Darna, 
fallow deer; which is now found only in South Emope and North 
Africa; Psammornys, a peculiar genus of Muridre, found only in 
Egypt and Pale stine; while Ctenoclactylns, a rat-like animal 
classed in the South American family Octodontid re, inhabits 
Tripoli. Among characteri stic genera not found in other sub-

. regions, are, Dysopes, a bat of the family Noctilionidre; jlfacTos­
celides, the elephant shrew, in North Africa; Genetta, the 
civet, in South Europe; H eTpestes, the ichn eumon, in North 
Africa and (1) Spain; H ycena, in South Europ e ; Gazella, 01'YX, 
.A lcephc6lus, and AcldcWJ, genera of antelOl)es in North Africa 
and Pale stille ; HYTax, in Syr ia: and HYSt1'ix, the 
in South Europe. Besides th ese, the camel and the horse 
were perhaps once indigenous in the eastern parts of the sub­
region; and a wild sheep (Ovis ?nus1ilon) still inh abits Sardiuia, 
Corsica, and the mount ains of the south-east of Spain. The 
presence of . the large feline animals- such as th e lion, the 
leopard, the serval, and the huntin g leopard-in North Africa, 
together with severa l othei' quadrup eds not foulld in Euro pe, 
l1aye been th ought by some natur alists to prove, that thi s dis­
trict should not form part of the Pal rearcti c region. No doubt 
several Ethiopi an groups and species have entered it from the 
south, but the bulk of its Mamma lia still remains P alrearctic, 
aJt.hough several of the species have Asiatic rather than Euro- , 
pean affinities. The Macacus is allied to an Asiatic 
rather than an Afri can gTOUp of monk eys, aud thus denotes an 
Oriental affinity. Ethiopian affinity is apparently sho\vn by the 
t hree genera of ante lopes, by H e?'lJeste.s, and by .JII[ac?'oscelicles ; but 
our examination of the Miocene fauna has shown that these were 
probably derived from Europe originally, and do not form any 
part of t he truly indigenous or ancient Ethiopian fauna. Against 
th ese, however, we have .th e occurr ence in Nort h Afr ica of 
such purely Palrearctic and non-Ethiopian genera as D?,sus, jJ{eles, 
Put O?'ius, .Sus, C'eTvus, Dama, o.rtjJ?'Ct, Alactaga ; together with 
actual Europe an or West Asiatic species of Canis, Genetta, Felis, 
PutO?'ius, many bats, SO?'eoJ, O,.ocidu1'C(, Cr'ossopns, Hyst?'i;c, 
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L elJ1bS, and It is admitted that, as regards every 
other aroup of animals, North Africa is Pa1c:earctic, and the 
above shows that even in Mammalia, the illter­
mixture of what are now true Ethiopian types is altogether 
insianificant. It must be remembered, also, that the lion 

. 0 . 

inhabited Greece even in historic times, while large carnivora 
were contemporary with man all over Central Europe. , 

Binls.-So many of the European birds migrate over large 
portions of the region, alid so many others have a wide perma ­
nent range, that we cannot expect to fiml more than a few 
genera, consisting of one or two species, each, confined to a sub­
region; and such appear to be, Luscin'iola and Pyrophthal rna, 
genera of Sylviid::.e. But many are characteristic of this, as 
compared with other P al::.earct.ic sub-regions; snch as, B?'aclyp­

Aeclon, Dromolcea, and Cenomela, among Sylviidrn; Crate­
?:OP2bS and among Timaliid fB ; Telophomts among 
Laniidre; and Mi?'afm among larks; PastO?' among 
starlings; Upupa, the hoopoe ; H alycon and Ce1'yle among 
kingfishers; and Cnccabis among Gallin ::.e, and th e 
pheasant as an indigenous bird; toget.her with Gyps, V'nltuT and 
K eopMon, genera of vultures , In addition to these, almost all 
our summer migrants spend their winter in some part of thi s 
favoured land, mostly in North Africa:, t ogether with many 
species of Central Eur ope that rarely or never visit. us. It 

, follows, that a large proportion of all the birds of Europe and 
vVestern Asia are to be found in thi s sub-reaion as will be seen o , 

by referrin g to the list of the genera of the region. Palestine 
is one of the remote portion s of thi s region which has been 
well explored by Canon Tristram , and it may be int eresting to 
give his summary of the range of the birds. V.,Te must 'bear 
in mind that the great depression of the Dead Sea has a tropical 

,clim ate, which accounts for the presence here only, of such a 
tropic al form as th e sun-bird (N ecta.?'inea oS6n). 

The total numb er of the birds of Palestine is 322, and of 
these no less than 260 are European, at once sett ling 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 thirt y-
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one to East Africa, while twenty-sev en are peculiar to P alestine. 
It is evident th erefore that an unusual number of East African 
birds have ext ended their range to this congenial district, but 
most of these are desert species and hardly true Ethiopians, 
and do not much int erfere with the genei'ul Pal rearctic character 
of the whole assemblage. As an illu stmtion of how wide-spread 
are many of the Pa:lrearctic forl1ls, we may add, that seventy­
nin e species of land birds and fifty-five of 'water birds, are com­
mon to Pale stin 'e and Britain. The Oriental and Ethi opian 
genera and Nect.uTinea ale found here, while Bessomis 
and D1'0l1Wl03U are charact eristically Ethiopian. Almost all the 
other genera are Palrearctic. 

Persia is another remote region generally associated with the 
idea of Oriental and almost tropical forms, but whic;h yet undoubt­
edlY belongs to the Palrearctic region. Mr. Blanford's recent 
collecLions in this country, 'with other int eresting information, is 
sUDJmarised in Mr. El wes's paper on the" Geographical Distri­
bution of Asiatic Bil:ds" (P1'oc. Zool. Soc. 1873, p. 647), No less 
tha n 127 species are found also ill Europe, and thirty-seven 
others belong to Eur opean gelJera; , seven are allied to bir4s of 
Cenlral Asia or Siberia, and fifteell to those of North-East Africa, 
while only thr ee are purely of Indi an affinities. Thi s shows a 
preponderance of nearly nine-tenths of Palrearctic forms, 'which 
is fully as much as can be expected in any country near the 
limi ts of a great region. e 

R eptiles and Arnphibiu.-Th e clil1latal conditions being here 
more favourable to these groups, and the genera being often of 
limit ed rang e, we finel some peculiar, and several very interesting 
forms. Rhin echis, a genus of Colubrine snakes, is found only in 
South Europe; TTogonophis, one of the AmphisbEenians­
curious snake -lik e 1 izards-is known only from North Africa; 

belonging to the water lizards (Va ranielm) is 
found in North Africa and N orth -'West India; PS1Lm?nodr01mls, 
a of Lacer tidre, is peculi ar to South E urope; 
befonging to the family Zonurid re, is a lizard of especial in­
ter est, as it inh abits North Afr ica whi le its nearest ally is the 
OphisuU1'US or "gla ss snake" of North l\lll erica; the family of 

1 

J 

\ 

! 



CHAP. X.] THE PALlE ARC1'IC REGION. 205 

the scinks is represented by Scinclls found in North Africa ano. 
Arabia. Besides these Scps, a genus of sand lizards (Sepidre) and 
A ga1na, a genns of Agamidre, are abundant and characteri stic. 

Of Amphibi a we have Seimnota, a genus of salamanders 
found only in Italy and Dalmatia; Chiqgloss.Cl, in Portugal , and 
GeotTiton, in Italy, belonging to the same family, are equally 
peculiar to the sub-region. 

Freshwater Fish.-One of the most intere sting is T ellia, a 
genus of Cyprinodontidre found only in alpine pools in the 
Atlas Parap hoxini us, found in South-East Europe, 
and Chond1'ostorna, in Europe and W estern Asia, genera of Cypri­
mid re, seem almost peculi ar to this sub-re gion. 

Insects-Lepidopte?'Cl.-Two genera of butt erflies, Thais and 
D01'i tis, are wholly confined to this sub-region, the former 
ranging over all Southern Europe, the latt er confined to East ern 
Europe and Asia Minor . A nthocha1'is and Z egris are very cha­
racteristic of it, the latte r only extending into South Russia, 
while Dana.is, Cha1'axes, and Libyth ea are tropical genera un­
known in other parts of Europe . 

Coleoptem. - This sub-region is very rich in man y groups of 
Coleoptera, of which a few only can be noti ced here. 
Carapid re it possesses and Pro c1"'tf,Stes, almost exclusiv ely, 
while Bmchinus! Cym-indis, L ,ebia, Gmphi pte1'us, S carit es, Chlce­

and many others, are abundant and characteristic. 
.. Among Lam ellicorns - Coprid re, Glaphyrid re, Melolonthidre, and 

Cetoniidre abound . Bupresticll;e are l)lentiful, the genera J uloclis, 
.A crnceoclera, B1l2JTestis, and Sp henopt e1'a being characteri ,:tic. 
Among Malacoderms-Cebrionidre, Lampyrid re, and Malachiidre 
abound. The T.enebrioid Heteromera are very varied and abun­
dant, and giye a character to th e sub -region. Th e Mylabridre, 
Cantharidre, and CEdemerid re are also characteristic. Of the 
imm ense numb er of Curculionidre - Thylacites, B1'achyce1'us , 
Lixus, and Accdl es may be mentioned as among the most pro­
min ent. Of Longic.orns there are few genera especially cha­
racterist ic, but perhaps P1'inobi1f,S, H espe7'ophanes, 
and Parm ena are most so. Of the remainin g families, we may 
mention Clythridre, Hispidre, and Cassididre as being abundant. 
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T he jj£edite?'mnean and Atlant-ic Islands.-The various islands . 
of the Mediterranean are int eresting to the student of geo- /' 
graphical distribution as affording a few examples of local species 
of very restri cted range, but as a rule they present us with 
exactly the same forms as those of the adjacent mainland. 1 

Their peculiarities do not , therefore, properly come within the 
scope of this work. The islands of the Atlantic Ocean belong-
ing to this sub-r egion are, from their isolated position and the 
variou s problems th ey suggest, of much more intere st, and their 
natural history has been carefully studied. We shall th erefore 
give a short account of their peculiar features. 

Of th e thre e groups of Atlantic islands belonging to this sub­
region, the Cauaries are nearest to the Oontinent, some of the 
isl ands being only about fifty miles from the coast of Africa. 
They are, however, separa ted from th e mainland by a very deep 
channel (more th an 5,000 feet), as shown on our general map. 
The islands exten d over a length of 300 miles; they are very 
mount ainous 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 th e coast of Morocco 
and 600 from the southe rn extremity of Portugal; and there is 
a depth of more th an 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 i tllands being 
nearer Newfoundland than Europe, and are sur round ed by ocean " 
depths of from 12,000 to 18,000 feet. It 'will be convenien t to 
take these islands first in order . 

A zores.-Oon sidering the remoteness of this group from every 
other land, it is sUl'prising to find as many as fifty-thr ee species 
of birds inh abitin g or visitin g the Azore s; and still more to 

1 Malt a is int eresting as forming a resting-p lace for migratory birds, while 
crossing the Medit ermn ean. It has only eight land and three aquatic birds 
which are permanent residents ; yet no less than 278 species have been 
recorded by Mr. E. A. Wri ght as or passing over it, comprising a 
lrtrge proportion of the European migratory birds. The following are the 
permanent residents: C'el'chneis tinnuncu lus, Stl'i x jlwmmea, Pas ser salicicola, 
Em beriza miliaria, Corvus monedu la, Monti cola cyanea, Sylvia conspicill ata, 
Oolwmba livia , Puffinus cinere'lJ.s, P . anglorwm, Thalas sidroma pelagica. 

J 
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.. finO. t.hat t.hey are of Pal rearctic genera and, with one exception, 
" all of species found either in Europe, North Africa, ¥adeira, 

or the Oanaries. The exception is a bullfinch peculi ar to the 
islands, but closely allied to a European species. Of land birds 
there are twenty-two, belonging to tw enty-one genera, all Euro­
pean. These genera are CeTChneis, But eo, Asio, St1'ix, 
0 1'iohi,S, E1'ithacus, Sylvia, R eg2dus, SctXicola, Motacilla , Plec­
t1'ophcmes, F1'ingillct, PY1Tlw,la, Se1'imtS, Stw'nus, Picus, 

Caccabis, and Cotu1'nix. Besides the bull­
finch (PY1Thtda) other species show slight differences from their 
:E.uropean allies, but not snch as to. render them more than 
varieties. The only truly indigenous mammal is a bat of a 
Emopean species. Nine butterflies inhabit the Azores; eight 
of them are Europ ean species, one North Americ an. Of beetles 
212 have been collected, of which no less than 175 are Euro­
p3an species; of the remainder, nin eteen are found in the 
Oanaries or Madeira, three in South America, while fourteen 
are peculiar to the islands. 

Now these facts (for which we are ind ebted to Mr. Godman's 
Natu1"Cd H isto1'Y of the A zoTes) are both unexpected and exceed­
ingly instr uctive. In most other cases of remote Oceanic 
islands, a much larger proportion of the fauna is endemic, or 
consists of peculiar species and often of peculiar genera; as is 
well shown by the . case of the Galap agos and J nan 

.. both much nearer to a continent and both containing peculi ar 
genera and speeies of l)irds. N ow we know th at the cause and 
meaning of this difference is, that in th e one case the orio-inal 

b 

immi grat ion is very remote an d has never or very rarely been 
rep eated, so that und er the un checked influ ence of new condi­
tions of life the species have become modified; in the oth er 
case, either the original immigration has been recent, or if remote 
has been so frequently repeated th at 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 coun teract ed. For Mr. Godtnan tells us 
th at. many of the birds are modified-in stancin g the gold-cr ested 
wren, black cap, and rock dove- and he adds, that the modifica-
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tion all tends in one direction-to produce a more sombre 
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 accidentaUy 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 numb er of 
species diminishes in the group as we go from east to west, and 
that the island s are subject to fierce and frequent storms 
blowing from every point of the compass,-::md we have all the 
facts requisite to enable us to . understand h.ow this remote 
archipelago has become stocked with animal life without ever 
probably being much nearer to Europe than it is now. For 
the isl ands are all volcanic, the only stratified rock that OCcurs 
being believed to be of Miocene date. 

Made 'im and the CanaTies.-Coming next to Madeira, we find 
the number of genera of land birds has incre ased to twenty-eight, 
of which seventeen are ident ical with those of the Azores. Some 
of the commonest Europ ean birds-swallow s, larks, sparrows, 
linn ets, goldfinches, ravens, and partrid ges, are among the addi­
tions. A go1d-crest ed warbler, Reg1dus jJ1ade1"enS?'s, and a pig8on, 
ColU?n,ba T 1"OCaZ, are 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 all .. 
common Europ ean species. Vve find a few more peculiar spe­
cies (five), while some otrhers, includin g the wild canary, are 
commOll to all the Atlantic I slands or to the Canaries and 
Madeira. H ere, too, the only indi genous mammalia are two 

Europ ean species of bats . 
L and Shells.-The lan d shells of Madeira offer us an instruc -

tive contrast to the birds of the Atlantic Islallds. About fifty­
six species have been found in Madeira, and forty-two in the small 
adjacent island of Porto Santo , but only twelve are common to 
both and all or almost all are distinct 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 
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although these compri se many fresh species, the two faunas and 
" that of the continent still remain almost as distinct from each 

other as before. It has been already statecl (p. 31) that the 
means by which land mollusca have been carri ed across arms 
of the sea are unknown, although several modes may he 
suggested; but it is evidently a rare eYent, requiring some 
concurrence of favourable condition s not alwa,ys present. The 
diversity and specialization of the forms of th ese anima.ls is, 
therefore, easily explained by t.he faut, that, once introd 
they have been left to multiply under the influence of a variety 
of local condition s, which inevitably lead, in the course of ages, 
to the formation of new varieties and new species. . 

Coleoptcm.-The beetles of Mad eira and tile Canaries have 
been so carefully collected and examined by 1fr. T. V. , Vollaston, 
and tho se of the Azores described and compared by Mr. Crotch, 
and they illu strate so mailY curious point s in geographica,l dis­
tribution, that it is necessary to give some account of them. No 
less than 1,480 species of beetles have been obtained from the 
Canaries and :Madeira, only 360 of which are Europ ean, the 
rem ainder being peculiar to the islands. The Canari es are 
inhabited by a li ttle over 1,000 species, Mad eira by about 700, 
while 240 are common to both; but it is be1ieved that many of 
th ese have been introdu ced by man. In the Azores, 212 species 
hav e been obtained, of which .175 are European; showing, as in 

cthe birds, a closer resemblance to the European fauna than in 
the other islands which alth ouO'h near er to the continent, oifer , b 

more shelter and are situated in a less .tempestuou s zone. Of 
the non-Europ ean species in the Azores, '19 are found also in 
the other group s of islands, 14 are peculiar, while 3 a.re American. 
Of th e European species, 132 are found also in the other Atlantic 
island s, whil e 43 have reached the Azores only. This is inter­
est ing as sbowillO' to how O'reat an exte nt the same insects 

b b • 

reach all t11e islands not withst audiua the difference of latIt ude 
, b 

and position; and it becomes of great theoretical import ance, 
) /....... when we find how mrmy extens ive families and genera are alto -

/ gether absent . 

The Madeira group has been more thoroughly explured than 
p 



210 ZOOLOGICAL GEOGRAPHY . [rAIl'!" Ill. , 

other! and its remote situation, combined with A ­
lts luxul'lant vegetatIOn, have been favourable to the develop-
ment and incr ease of the peculiar forms which characteri ze all 
the Atlantic island s in a more or less marked degree. A con-
siderat ion of some of its peculiariti es will, therefore, best serve 
to show the bearing of the facts presente d by the insect fauna of 
the Atla ntic islands, 011 the general hws of distr ibution. The 
711 species of beetles now known from the Madeira group, 
belong to 236 genera; aild no less th an 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 
'"'resented by the Madeiran beetles, is the tot al absence of many 
whole famili es and large genera abundant in South Europ e. 
:5uch are th e Cicinc1eliclre, or tiger beetles; the Melolonthic1re, or 
0hafers; the Cetoniic1re, or rose-chafers; the Enmolpic1re and 
Galer{lCid::e, large familie s of Phytophagous , or leaf-eat ing beetles; !r 
and also th e extens ive groups of E latericlre and Bupre stidre, 
which are each repr esented by but one minute species. Of 
exte nsive genera abundant in South Europe, but wholly absent 
in :Wladeira, are Cam bus, RhizotrogZls, L ampyris, and other 
genera of Malacodcrms; Otim'hynclw,s, Bmchycents, and 20 
other genera of Curculionid rel comprising more th an 300 South 
European and North African species ; P il1telict, T entym, Blaps, 
and 18 other genera of H eteromera, compri sing about 550 species" 
in Sout h Europe and North Africa; and Ti1JUiTCha, containin g 
44 South EUTopean and North Afr ican species. 

Another most remarkable feat ure of the Macleiran Coleoptent 
is the unu sual prevalence of a11terous or wingless insects. This 
is espec ially the case with gro:lps whi:h are confin: c1 th e 
Atlan tic islands, many of whIch conSIst wholly of wmgles s 
s ecies· but it also affects the others, no less th an twenty-two 
p , . . 1· E I' 
enera whic h are usually or sometllnes wll1gec III j mope, 1aVll1g 

wingless species in Madeira; and .even the same species 
which is winged in Europe becomes, III at least three · cases, 
wingless in Mac1eira:without any other perceptibl e change having 
taken place. But there is anot her most cur ious fact noticed by 
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Mr. vVollaston; that tho se species which possess wings in 
Madeir a, often have th em rath er larger than their alli es in 
Europe. · These two facts were conn ected by Mr. Dar win, who 
suggested that flying insects are much more exposed to be 
blown out to sea and lost, than those whi ch do not fly (and Mr. 
vVollaston had himself suppo sed that the "storm y atmosphere " 
of Madeir a had something to do with the matt er) ; so th at the 
most frequ ent fliers would be continu ally weeded out, whil e the 
more sluggish indi vidu als, who eith er could not or would not 
tly, remain ed to continu e the mce ; and thi s process going on from 
generation to generation, would, on th e well- ascertained princi­
ples of selection and abortion by disuse, in tim e lead to th e 
entire loss of wings by tho:;e insects to whom wings were riot a 
necessity. But tho se whose wings were essential to their exist ­
ence would be acted upon in anoth er way. All these must fly 
to obtain th eir food or provide for their offsprin g, and those that 
flew best would be best able to battle with th e storm s, and keep 
themselves safe, and thus tho se with th e longest and most 
powerful wings would be pre served. If however all the incli­
vidu als of the species were too weak on the win g to resist the 
storms , they would soon become extincU 

Now this explan ation of th e farts is not only simpl e and 
prob able in itself, but it also serve s to explain in a remarl;able 
manner some of th e peculiariti es and deficiencies of the Madeiran 

.. ins ect faun a, in harmon y with the view (support ed by th e distri­
bution of the birds and land shells, and in par ticular by the 
immi grant birds and ins ects of the Azor es) th at all th e in sects 
have been deriv ed from the continent or ii'om other islands, by 

1 A r emarkable confirm ation of thi s theory, is furni shed in the Repo rt to 
t he R oyal Society of the naturalis t to t he K erguelen I sland, " Tran sit E xpe­
dition "-th e R ev. A. E . E aton. Insects were assiduou sly collecte d, and it 
was found th at almost all were eith er comp letely apterous, or had greatly 
abbreviate d wing s. Th e only moth fotmd , several flies, and num erou s beetl es, 
were alike incapable of flight. As th is island is subject t o violent , and 

·a.lmost perp etmtl gales, even in the finest seas on, the llleanin g of the ext ra­
ord inary loss of wings in almost aU th e ins ects, can, in this case, hardly. be 
misun derst ood. 



212 ZOOLOGICAL GEOGRAPHY. [PA RT 11 r. 

across the ocean, in various ways and during a loner 
. . !hese deficiencies are, on the other hand, quite 

slstent WIth the theory (still held by some entomologists) that 
a land communication is absolutely necessary to account for 
the origin of the lVIadeiran fauna . 
. First, tIl en, we can understand how the tiger-beetles (Oicinde­

hdre) are absent; 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 lVIelolonthic1Ge, Oeto­
niid Ge, Eumolpid Ge, and GalerucidGe,-all flower and foliage­
haunting insects, yet bulky aml of comparatively feeble powers 
of flight. Again, all the large genera abundant in South Europe, 
'which have been mentioned above as absent from Madeir a, are 
wholly apterous (or without wings), and thus their absence is a 
most significant fact; for it proves t.hat in the case of all insects 
of moderate size, flight was essential to their reaching the island, 
which could not have been t.he case had there been a land con­
nection. There are, however, one or two curious exceptions to 
thll . absence of these wholly aptero us European genem in Madeira, 
and as in each case the reason of their being exceptions can 
be point ed out, they are eminently exceptions that prove the 
l'ule. Two of the apterous species common to Europe and 
lVIadeira are found always in ants' nests; and as ants, when 
winged, fly in great swarms and are carried by the wind to " 
great distanc es, they may have conveyed the minute eggs of 
these very small beetles. Two European species ?f BlalJS 

occur in Madeira, but th ese are house beetle s, and are admitted 
to llave been introduced by man. There are also three species 
of Meloe, of which two are European and one peculiar. 

h 
, 1aI'ere sltwo'ish winerless insects, but they have a 

ese ale < tl ' btl' tl . 

most extraordinary and exception al metamorphosIs, the larv Ge 
in the first state being minute active insects parasitic on bees, 
and thus easily conveyed acrosS the ocean. This . case most 
suerU'estive, as it accounts for what would be otherWIse a dIfficult 

Another case, not quite so easily explained, is that 
of the genus Acalles, " '11ich is very abundA-nt in all the Atlantic 

II , 

1 
l 



I 

' ... 

CIlAP. x.] THE P ...... LLEAHCTIO REGION. 213 

islands and also occurs in South Europe, but is always apterous. 
It is however closely allied to another genus, 
,,,,hich is apterous in some species, winged in others. '-lYe may 
therefore well suppose that the ancestors of Acalles ,,,ere once in 
the same condition, and that some of the winged forms reached 
lVfadeira, the genus baving since become wholly apterous. 

'-IVe may look at tbis 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 ; cross the sea, the latter must be the more ancient, 
since they have had time to become modified; while the former 
are 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 speci.es, has no less than 178 apterous; or 
about 5 per cent in the one case, and 45 per cent in the other.l 
On the theory of a land connection as the main agent In intro­
ducing the fauna, both groups must have been introduced at or 

.. about the same time, and why one set shuuld have lost their 
wings and the other not, is quite inexplicable . 

Takino' all these sinaular facts in connection with the total <:> <:> , 

absence of all truly indig enous terrestrial mamrnalia and reptiles 
from these islands-even from the extensive group of the Cana- · 
ries so compa.ratively near to the continent, we are forced to 
reject the theory of a land connection as quite untenable; and 
this view becomes almost demonstrat ed by thfl case of the 
Azores, whi ch being so mu ch furth er off, and surround ed by 
such a vast expan se of deep ocean, could only have been COl1-

1 Tlle facts on whi ch these statements rest, will be fonnd more fl\l1y 
deta,iled in the Au thur 's Pre sidential Addr ess to th e Entom ological Society 
of London for th e yea.r l Sil. 
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nected with Europe at a far remoter epoch, and ought therefor e 
to exhibit to us a fauna composed almost entire ly of peculiar .......... 
forms both of birds and insects. Yet, so far from thi s being the 
case, the facts are exactly the reverse. _ Far more of the birds 
and insects are identical with those of Europ e than in the 
other islands, and this difference is 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 o'f Madeira rendered her mode of action probable, th at of 
the Azores may be said to demonstrate it. 

Mr. "'IV ollaston has objected to this view that "storms and 
hurric anes" are somewhat rare in the latitude of Madeira and 
the Canaries; but thi s little affects the question, since the time 
allowed for such operations is so ample. If but one very 
violent storm happen ed in a century, and ten such storms 
recurred before a siugle species of insect ,",'as introclucec1 into 
Madeira, that would be more than sufficient to people it, as \lie 
now find it, with a varied fauna. But he also adds the import­
ant information that the ordinary winds blow almost unint er­
ruptedly from the north-e ast, so that there would be always a 
chance of a little stronger wind than usu al bringing insect, or 
larva, or egg, atta ched to leaves or twigs. N either Mr. Woll aston, 
Mr. Crotch, Mr. A. Murray, nor any other naturalist who 
upholds the land-connection theory, has attempted to account ' 
for the fact of the absence of so many extensive groups of 
insects tha t ought to be present, as well as of all small 
mammalia and reptiles. 

Cape Ve1'd I slands.-Th el'e is yet another group of Atl antic 
jslands which is very littl e known, and which is usually con­
sidered to be altogether African-the Oape Verd Islands, situated 
between 300 and 400 miles west of Senegal, and a littl e to the 
so 11th of the terminati on 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 ' 
north-east of them rather than from the fert ile and more tr uly 

.J 
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Ethiopian district s of Senegal and Gambia ' to the east . There i il 
, a mingling of the two faunas, but the prepond erance seems to 

be undou bted ly with the Pal marctic rat her than with t he 
Ethiopian. l owe to Mr. R. B. Sharpe of the Briti sh Museum, 
a MS. list of the birds of th ese isl ands, twenty -three species in 
all. Of these eight are of wide distribution and may be ne­
glected. Seven are und oubt ed P ahearetic species, vi z. :-.Milm65 
ictinus, Sylvia at1'icapi llc6, S . conspici llatc6, C01'01W, Passe?" 
salica1'ius, deSC1'to1'wn, livic6. Thr ee are 
peculiar species, but of P alceal'ctic genera and affinities, viz. :­
Calam ohe?pe b?'evipennis , A?n1?w?1'wnes and P asse?' Jago­
ensis. Again st this we have to set two , Vest African species, 
E stl'i lcla cine?'C(L and f.h11lida m elea,g1'is, bot.h of which were 
probably introduced by man; ancl thr ee which are of 1<:thiopian 
gene ra and affinities, viz. :-Halcyon erythro1'hynchc6, closely 
allied to If. semiccc1'ldea of Arabia and North- east Africa, and 
therefore altnost P almarctic; Accipit e1' m elcf,noleucus; and PY1'1'hu ­
lauda nig1'i ceps, an Ethiopian form; but the same species occurs 
in the Canaries. 

Th e Coleoptera of the se islands have been also collected 1y 
j'I'Ir. '\Voilaston , and he finds th at th ey have ge11el'ally the same 
Europ ean characte r as those of the Canaries and Madeira, severa l 
of the peculiar Atl antic genera, such as A ca.ll es and H egete?', 

occurr ing, while othe rs are represented by new but closely alli ed 
'" gene ra. Out of 276 species 91 were found <:llso in the Canaries 

and 81 in the Macleiran gro up; a wonclerfnl amount of similarity 
when we consider the dist ance and isolat ion of these islands 
a nd their great div ersity of clim ate and vegetat ion. 

Thi s connection of the four group s of Atlantic isla nds now 
referred to, receives further support from the occurr ence of lancl­
shells of the subgenus L eptaxis in all th e groups, as well as in 
:Majorca; and by anotbE!r subgenus , H e?n£c.yclct, being comDlon to 
the Cana ries and Cape Verc1 islands . Combining these severa l 
classes of facts, we seem justified in extending the l\i[editerraneall 
sub-r egion to in clude th e Cape Verd Islnnds. 

., 
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III.-Th e 8 ibc)'ian SUb-1'fgzrJn, m' Asict. 

This large and comparatively little-known subdivision of the 
PulEearctic region, extends from the Caspian Sea to Kamschatk a 
and Behring's Straits, a distance of at-out 4,000 miles; and 
from the shores of the Arctic Ocean to the high Himal ayas of 
Sikhim in North Latitude 29°, on the same parallel as Delhi. 
To the east of the Caspian Sea and the Ural 1\lounLains 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. directio n, rise hill s and upland s, soon 
uecoming lofty mountains, which extend in an un broken line 
from the Hindu Koosh, through the Thiap. Shan, Altai and 
Yablonoi Mountains, to the range in the north-ea stern 
extremity of Asia. South of this region is a great central basin, 
which is almost wholly desert; beyond which again is the vast 
p1ateau of Thibet, with the Kuenlun, Karakorum, and Hima­
layan snow-capped ranges, forming the most extensive elevated 
district on the globe. 

The Stlperficial aspects of thi5 vast telTitory, as determined by 
its vegetable covering, are \ ery striking and well contrasted. .A 
broad tract on the northern coast, varying from 150 to 300 and 
even 500 miles wide, is oceupied by the Tundras or l)arrens, 
where n othing grows but mosses and the dwarfest Arctic plants, 
and where the ground is permanently frozen to a great dept h. 0 

This tra ct has its greatest southern extension between the riv ers 
Obi and Yenesi, where it reaches the parallel of 60° north lati­
tude. Next to this comes a vast extent of northern forests, 
mostly of conifers in the more north ern and lofty situations, 
·while deciduou s trees preponderate in the southern portions and 
in the more sheltered vall eys. The greatest extens ion of this 
forest ren-ion is north of Lake Baikal, where it is more than 

o ' . 
1,200 miles wide. These forests extend along the mountalll 
ranges to join those of the Hindu Koosh . South of t.he forests 
the remainder of the sub-r egion consists of open pastur e-lands 
and vast inter vening deserts, of which the Gobi, and those of 
'rurke stan bet\yeell the AmI and Balkash lakeR, are the most 
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extensive. The fonner is nearly 1,000 miles . long, with a widtb 
of from 200 to 350 miles, and is almost as complete a desert as 
the Sahara. 

,iVith very few exceptions, t·Lis vast territory is exposed to 
an extreme climate, inimical to animal life. All the lower parts 
beiug situated to the north, have an excessively cold winter, so 
that the limit of constantly frozen grouud descends below the 
parallel of 60° north latitude. To the south, the land is greatly 
elevated, and the climate extremely dry. In SUlllmer the heat 
is while the winter is almost as severe as further 
north. The whole country, too, is sul1ject to violent storms, both 
in summer and winter; and the rich vegetation that clothes the 
steppes ill spring, is soon parched up and replaced by dusty 
plains. U llder th ese adverse influences 'we cannot expect 
anim al life to be so abundant as iu tho se sub-r egions 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 interestin g fauna . 

genera seem to be absolut ely confined to 
this sub-l'egion, Kectogctic, a peculi ar form of the mole family · 
(Talpich-e); the yak, or hairy bison of Thibet; with 
Procapm and Pantholops, Thibet an antelopes . Some others 
more especially belong here, although they just enter Europ e, as 
Saiga, the Tartarian antelope; Sm.inthus, a desert rat; and 

e Ellobi1{,s, a burrowing mole-mt; wllile lJly ospcdax, a curious 
rodent alli ed to the voles, is found ollly in the Altai mountain s 
and North China; and the musk-d eer, is almost confined 
to this sub-region. Among th e characte ristic animals of the 
extreme north, are and lIfcwtes, inclndin g the ermine 
and sab le; Gl(,ZO, the glutton; the reinde er; Myodes, 
the lemming ; with the lynx, fl;rctic fox, and polar bear; and 
here, in the Post-pliocene epoch, ran ged. the hairy rhinoceros 
and Siberian mammo th, whose entire bodies still remain preserved 
jn the ice-cli ffs near the mouths of the great rivers . Farther 
south, species of wild cat, bear, wolf, deer, and pika (Lagornys) 
abound; while in the mount ains we find wild goats and sheep 
of several species, and in the plains and deserts wild horses 
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and asses, gazelles, two species of antelopes, flying squirrels 
(Pt e1'01nys), ground squirr els (T amias) , marmots, of the genu\; 
Spennophih&s, 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 reind eer in the north, the wolves of the steppes, with 
the wild horses, goat.s, sheep, and antelopes of the plateaus and 
mount ains. 

Amona the curiositi es of this sub-region we must notice the 
o 

seal, found in the inland and fresh water lak e B<likal, at an eleva-
tion of about 2,000 feet above the sea. It is a species of Cc&llo­
cephalus, closely allied to, if not identical with, one inhabiting 
northern seas as well as the Caspian alldLake Aral. Thi s 
would indic ate that almost all north ern Asia was depreGsell 
beneath the sea very recently; and MI'. Belt's view, of the ice 
durin g the glacial epoch llaving dammed llP the rivers and C011-

vetted much of Siberia into a vast freshwater or brackish lake rA.-r-
perhaps offers the best solution of the difficulty.l ' r 

Plate II.-Cl ul1'Cicte1'istic 111mnmalia oj lVestem T artct1'y.­

Several of the most remarkable animals of the Palrearctie reuion 
o 

inh abit vVestern Tartary, and are common to the Europ ean and 
Siberian Sll b-regions. We therefore choose this district for one 
of our illu stra tive plates. The large animals in the centre are the 
remarkable saiga antelopes (Saiga T w'ta1'ica) , distingui shed from 1 
all others by a large and fleshy proboscis-like nose, which gives.. 
them a singul ar appearance. They differ so much from all other 
antelopes tha.t they have been fonn ed int o a distinct family by 
some but are here l'efened to the great family Bovicim. 
They inh abit the open plains from Poland to the Ir tish River 
On the left is the mole-rat, or sand-rat (Spalaa ; mnl'inus) . This 

'a lJimal burrows und er ground lik e a mole, feed ing on bulbous 
roots. It inh abits the same country as t he saiga, but exte nds 
farther south in Europ e. On the right is a still more curiolls 
animal, the desman (J1f,1/ogcde }'insco'Uitica), a long-snou ted 
water-mole. This creat ure is fifteen inches long, includin g th e 
tail; it burr ows in the banks of stream s, feeding on insects, --J..' 

1 Q'!wrlcrly JOI(1'/wl of llw Ueoll):Jical 8ocict?}, 1874, p. 404. 
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worms, and leeches; it swims ,vell, 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 developm ent 
of the long snout, as well as serving to follow worms into 
their holes in the soft earth. This species is confin ed to the 
river s Volga and Don in Southern Russia, and the only other 
speci es known inhabits some of the valleys on the north side 
of the Pyrene es. In the distance are wolves, a characteristic 
featur e of these wastes" 

Bircls.-But few genera of birds are absolutely restri cted to 
this sub-r egion. Pocloces, a cluious form of starling, is th e most 
decid edly so; lIfyce?"obas and PY?'Thospiza are gener a of finches 
confined to Thib et and the snowy Himal ayas ; L e1Lcosticte, another 
genus of finch es, is confined to the ea:::tern half of th e sub·· 
region and N orth America; Tctmogall1Ls, a large kind of 
partrid ge, ran ges west to the Ca.ucasns ; Sy?"?"haptes, a form of 
sand-grouse, and L e?"wa (snow-partridge), are almost confined 
here, only exte ndin g into the next sub-r egion; as do (J-randcd(j, 
and Calliope, genera of warblers, a finch allied to th e 
North American cardinals, and C?"ossopti lon, a remarkabl e group 
of pheasants. 

Almo st all the genera of cenhal and north ern Europ e are 
found here, and give quite a Europ ean character to the omi.tho­
logy, though a considerab le number of the species me different " 
Th ere are a few Orienta l form s, snch as AbT01"nis anel LCI?"vivo?"n 
(warbl ers) ; with Ce?"iO?"nis and Ithag inis, genera of pheasant s, 
which reach the snow-line in th e Him alayas and thu s just enter 
this sub-region, but as th ey do not pene trate farther north, they 
hg,rdly serve to modify the excl usively PahBarctic charact er of 
it·s ornit hology. 

According to Midd endorf, the extreme north ern Asiatic lird s 
are the Alpine ptarmi gan (Lagopns ?nutus); the snow-buntin g 
(PlcctTophanes nivalis ); the rav en, the gyTfalcon and the snowy ­
ow1. Tho se which are ch aracterist ic of the barre n " tuudr as," 
bnt which do not range so far north as the preceding are,-t he 
,yillow-gl'ouse (LagolJus albns) ; the Lap1anc1-bun ting (rlcctrophanes 
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Zapponica) ; the shore-l ark (GtOCOI'YS nlpcstris) the sand-mar t,in 
(Cotyle 1'ipw'ia), and the sea-eagle (HaZiccctns albicillct). 

Those which aTe more characteristic of the northern forests, 
amI which do not pass beyond them, are- the Ii nnet ; two cross- ­
bills (Lo;m:ct \tnd L. GU1'v'i1'Ost1'Ct); the pine grosbeak 
(Pinicolct enucleat07'); the 'waxwing; the common magpie; the 
common swallow; the peregrine falcon; the rough-l egged buzzard; 
and three species of owls. 

Fully one-h alf of th e land-birds of Siberia are identica l witli 
those of Europ e, the rem aind er being mostly repr esentative 
species peculiar to North ern Asia, with a few straggler s and 
immigrants from Ohina and. Japan or the Him alayas . A much 
larger proportion of the wading and aquatic famili es are Euro­
pean or Arctic, th ese groups having alway s a wider 'range than 
land birds. 

R eptiles and A 1nphibia,-From the nature of the coun try a1ld 
climate these are comparativ ely few, but in th e more temper ate 
districts snak es anclliz ards seem to be not uncommon . H alys, 
a genus of Orotaline snakes, and r h1'ynocephalu s, liza.rds of the 
family Agamid re, are characteristic of th ese parts. Bi1notes, a 
snake of the family Oligodon tidre, reaches an elevation of 16,000 
fe et in the Him alay as, and t herefore ent ers this sub -region. 

I nsccts.-J.lf esapict and I fyp e1'mnestTa, genera of Papilionid re, 
are butterflies peculi ar to thi s sub-r egion; and is as 
characteristic as it is of our European moullta ins . 

,nre also abund ant, as will be seen by referring to the Chapter 
OIl th e Distributi on of In sects in the succeedin g part of thi s 
work. The insec ts, on th e whol e, have a stri ctly European 
charad er, alth ough a large proportion of the species are pecu­

ial', and sevcral new genera appea r. 

1 v. - J ap an and J.Y01·th Clu'na, 01' tlw J,f anclz1!1'ia n SUb-rf!io'L. 

Thi s is an in terest ing and very productive dist rict, cOlTespond­
ina in the east to the l\1ec1itelTanenl1 sub-r egion in the west, or 

- - - I 

.... 

" rath er perhaps to all weste rn temp era te Eur ope. Its limi ts are / 
not vcry well defined, but it probably includ es all Jap an; --<: 
the Corea and Manchll1'ia to th e .Amou!' l'iYer nnd to th e 10wcl' 
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slopes of the Khin gan and P elin g mountains; and China to 
the N anIin mountain s south of the Yang-tse-kiang. On the 
coast of Chin a the dividing line betwe en it and the Oriental 
region seems to be somewhere about Foo-chow, but as there is 
here no natural barri er, a great in terminglin g of northern and 
south ern forms takes place . 

.Japan is volcanic and mOllntainous, a fine climate and a 
most luxuri ant and varied vegetat ion. Manchuri a is hilly, with 
a high range of mOl1l1tains on the coast, and some desert tracts 
in the int erior, lmt fairl y wooded in many parts. Much of 
northern China is a vast allu vial plain , backed by hill s and 
mount ains 'with belts of forest, a1)ove which are the dry and 
barren upland s of Mongolia. vVe have a tolerable knowl edge 
of China, of J apan, and of the Amoor valley, but very of 
Corea and Manchuri a. The recent researches of P ere David in 
Moupin, in east Thib et, 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-lin g mount ains (a 
continuation of the Himala yas); since he found at different 
altitud es representatives of the Indo-Chin ese, Manchurian, aud 
Siberian fauna s. On the higher slopes of the Him alayas, there 
must be a narrow strip from about 8,000 to 11,000 feet elevation 
int ervening between the tropical fauna of the Indo-Chin ese sub­
region and the almost arctic fauna of Thibet; and the animals 

"'Vf this zone will for the most part belong to the fauna of 
tempe rate China and Manchuria, except in the extreme west 
towards Cashmere, where th e Mediterranean faun a will in like 
mann er int ervene. On a map of sufficiently large scale, there­
fore, it would be neces3ary to extend om present sub-re gion 
westward along the Him alayas, in a narrow strip just below 
the upp er limit s of forests. It is evi.c1ent that the large number 
of Fl'ingillic1ce, Corvic1ce, Trogloc1ytidce, and Parid m, often of south 
Palcearctic forms, that abound in the higher Himalay as, are some­
what out of place as members of the Oriental fauna, and are 
equally so in th at of Thib et and Siberia; but they form a 
natur al portion of th at of North China on the one side, 01' of 
South Europ e on the oth er. 
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.1Ifa?nrnalia.-This sub-region contains a numb er of pecliliar 
and very int eresting forms, most of which have been recentl y 
discovered by Pere David in North and West China and East 

The following are the peculi ar genera :-Rhinopith ecus, 
a sub-genus of monkeys, he1'e classed under Se?nnopithecus; 
A nU1'osorex, Scaptochints , UTopsilus and Scaptonyx, new forms of 
Talpid f6 or moles; (lElurid re); (Canid re) ; 
L utronecteB (Must elidre); C"'icet1d1tS (Muridre); Hy cZ,l'opotes, .1Ifos­
chus, and Elaphocl1lS (Cervid re). The Rltinopithec1ts appea rs to 
be a permanent inh abit an t of the highest forests of Moupin, 
in a cold climate. It has a very thick fur, as has also a new 
species of found in the same district , North China and 
East Thibet seem to be very rich in Insectivol'a, Scaptochi7'1l,s is 
like a mole; between the Jap anese U"OtTich1tS and 
S01'ex; Scaptonyx between UI'ot1'iciLus and Talpct. .LEl1wopus 
seems to be the most. remarkable mammal discovered by Pere 
David. It is allied to the singul ar panda (L'ElnTus j 1dgens) of 
Nepal, but is as large as a bear, the boely wholly whit e, with 
the feet, ears, and tip of the tail black. It inh abits the highest 
forests, and is ther efore a true Palrearctic animal, as most lik ely 
is the NycteTeutes, a cuNous racoon-like dog, ranges 
from Canton to North China, the Amoor and J apan, and ther e­
fore seems to come best in thi.s sub-r egion; Hycl1'opotes and 
Lnphotragus are small h01'ruess deer confined to North Chilla; 
Elrtphod1lS, from East Thibet, is anoth er peculiar form of deer ,; 
while the musk deer (Moschus) is confilled to this sub-r egion and 
the last. Besides the above, the following Palrea1'ctic genera 
were found by Pere David in this sub-region: .1I1acacus ,. five 
genera or sub-genera of bats (V espertilio, Vesp enls , VespeTugo, 
Rhinoloplw,s, and J1In1'ina ) ; E 1'inace1lS, lYectogale, Talpa, U1'oci­
chl1'a and SO'i'ex, among Insectivora; ]}hlStela, Put01'ills, MaTtes, 
LUt1'CI ViVeT1'Ct J)II',les Felis, amI Canis, amana (I, J , , 0 

Carnivora ; fIYSt1'ix, A 1'ct01nys, jjfyospalax, SpeTmophil1,ls, Ge1'­
billus, Dipus, Lago?nys, L epus, Pte1'o1nys, A Tvicola, and 
J1f1lS, among Rodentia; N e11WThedlls, Antilope, Ovis, 
.1Ifoschus, CeTvull!8 and Ce1'V1ls among Rumin ants; and the wide· 
Rpread S1lS or wild boar. The following Ol'ientfll genera are also 

- '-j 

J 
I 
j 
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. A .. } 11 chlded in Pel'e David's list, but no doubt occur only in the 
lowlands and warm valleys, and ca.n hardly be considered to 
lJelong to the Pal rearctic region: H elict is, A ?'Ctonyx, 
Bhizo?nYs, J,£.anis. The Rhizmny s from Moupin is a peculiar 
species of this tropical genus, but all the other s inhabit South ern 
China. 

A few addition ;:tl forms occur in J apan: U?'ot1'i chus, a peculi ar 
l\'Iole, which is found a.lso in north-we st America; E nhycl1'Ci, the 
sea otter of Califorma; and the dormouse (llfyo x:ns). J apan also 
possesses peculiar species of Jlfacacus, Talp a, MeZes, Canis , and 

It will be seen that this sub -region is Temarkably rich 
in Insectivora, of which it possesses ten genera; and that 
it has also severa l peculi ar forms of Carnivora, Rodentia, and 
Ruminant s. 

B irds .- To give an accurate ide a of the ornithology of tbis 
sub-r egion is very difficult, both on account of its extreme. rich­
ness and the impossibility of defining the limi ts between it and 
th e Oriental region. A considerable numb er of genera which 
are well developed in the high Him alayas , and some which are 
peculiar to that district, have hitherto always been classed as 
Indian, and th erefore Orient al groups; but they more propeTly 
belong to this sub-region . Many of them frequent the highest 
forests, or descend into the Him alayan temperate zone only in 

,"""int er; and others are so intimately connected with Palrearctic 
species, that they can only be considered as stragglers into the 
bord er land of the Oriental region. On th ese prin ciples we 
consider the following genera to be confined to this sub-region :-

G?:anclala, N emu Ta (Sylviid re); (Timaliid re) ; 
CholoT?tis, Conosto?ncL, H etero?n01piba (Panurid re); Cyanopti la 
(Muscicapidre); E ophona (Frillgilli che) ; D enclrotTe?'on (Colum­
bid re) ; L ophophm"us, T etl'aophcLSis, C1'ossoptilon , P ucTasia, 
?nalea., and I thaginis (Phasi anid re). This may be called the 
sub-r egion of Ph easants; for the above six genera, comprising 
sixteen species of the most magnificent birds in the world, are 
all confined to the temperate or cold mounta inous regions of 
the Him alayas, Thib et, and China ; and in addition we have 
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most of tbe species of tragopan (C'e1'iomis ), and some of the 
tru.e -pheasants (Phasian1!"s). 

The most abundant and characteristic of the smaller birds are 
warbler s, tits, and finches, of Palrearctic types; but there are 
also a considerable number of Oriental forms which penetrate 
far into the country, and mingllng with the northern birds 
give a character to the Ornith ology of this sub-region very 
different from that of the Mediterranean dist rict at th e western 
end of the region. Leaving out a large number of wide-rangiJlg 
groups, this mixture of types may be best exhibited by giving 
lists of the more striking Palrearctic and Oriental genera which 
are here found intermingled. 

SYJ,VIIDlE. 
Erith acus. 
Ruticilla . 
Locustella. 
Cyanecula. 
Sylvia. 
Potamodn s. 
Reguloides. 
Regulus. 
Accentor. 

CINCLlD lE. 
Cinelus. 

TROGLOD YT ID.iE . 
Troglodyti dre. 

CI!.RTHIID .iE. 

Certhia. 
Sitta. 
Tiehodroma. 

PARID lE • • 

P arus. 

Acredula. 

SYLVIIDlE. 

Suya. 
Calliope. 
Larvivora. 
Tribura. 
Bori tes. 

PALLEARCTIC GENERA. 

CORVID lE . 
Fregi lus. 
Nucifr aga. 
Pica. 
Cyanopica. 
Garl'l1111s. 

AMPELID iE. 

Amp elis. 
FRlNGILLID lE. 

Frin gilla. 
Chrysomitri s. 
Chlorospim. 
P asser. 
Coeeothraust es. 
Pyrrhul a .. 
Carpoda clls. 
Uragus. 
Loxia. 
Linot a. 
Emb eriza . . 

STURNIDlE. 
Stu rn us. 

ORIE NTAL GENERA . 

S YL VI ID1E- ( cantin m d). 
Abrorni s. 
Copsychus. 

T URDID.fE. 

Oreocincln. 

ALAUDID .'E. 
Otocorys. 

PICID lE. 
Picoides. 
Picus. 
Hyopicu s. 
Dryocopu s. 

Y UNGIDlE . 

Yunx. 
PTE ROCLID LE. 

Syrrh apt.es. 
TETR AONID 1E. 

Tetrao . 
Tetraogallu s. 
Lerwa. 
La,gopus. 

V ULT URID.iF.. 
Gypaetus. 
Vul tur. 

F .ALCON IDlE. 

Archibut eo. 

TBf.ALIlD LE. 

Alcipp e. 
Tima.lia. 
Pterocyclus. 
Garrul ax. 
Tl'ocha.]opte l'OIl. 
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(hlENTAL GENERA- contin-uecl. 

TIMALIIDJE- (continued) . M USCICAPIDJE. PICIDJE. 
Pomatorhinus . Xanthopygia . Vivia. 
Suthora. Niltava, Yungipicus . 

PANURIDJE. Tchitrea. Gecinus. 
Paradoxornis. CORVIDJE. CORACIID2E. 

CINCLIDJE. Urocissa. Eurystomus. 
Enicurus . 

N ECTARINEID1E. ALCEDlNIDJE. Myiophonus. 
.iEthopyga. Halcyon. TROGLODYTIDJE. 

MOTACILLIDJE. Ceryle. Pncepyga. 
LIOTRICRIDJE. N emoricola. UPUPIDJE. 

Liothrix. DICJEIDJE. Upupa. 
Yuhina. · Zosterops. PSITTACIDJE. Pteruthius. FRINGILLIDiE. Palreornis. 

PYCNONOTIDiE. Melophus. COLUMBIDiE. Mieroscelis. Pyrgilauda. Treron. Pycnonotus. 
PLOCEIDJE. Ianthrenas. Hypsipetes . 

Mullia . ¥acropygia. 
CAMPEPHAGIDJE. 

STURNIDJE. : PHASIANIDJE. Pericrocotus. 
Acridotheres. Phasianus. DICRURID.iE. Sturnia. Ceriornis. Dicrurus. 

Chibia. PITTIDJE. STRIGIDJE. 
Buchanga. Pitta . Scops. 

In the above lists there are rathe r more Oriental than Palre­
arctic genera; but it must be remembered most of the 
former are summer migrants only, or stragglers just entering the 
sub-region; whereas the great majority of the latter are per­
manent residents, and a large proportion of them l:ar:.ge 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 l'egions are 
yery uncertain . . It must be remembered, too, that the Palrearctic 
genera of Sylviidre, Paridre, and Fringillidre, are often represented 
by munerous species, the corresponding Oriental genera 
have for the most part only single species; and we shall then 
find that, except towards the borders of the Oriental region the 
Palrearctic element is strongly predominant. Four of the more 
especially Oriental groups are confined to Japan, 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 Ot 
Siberia is well shown ·by the fact, that a list of all the kno" n 
land-birds of East Siberia, includiug Dahuria and the compara­
tively Amoor Valley, contains only 190 species; whereas 
Pere 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 134 
birds are recorded from it. Of these twenty-two are peculiar 
species, a number that would probablY ,be diminished were the 
Corea to be Of the genera, only nine are Indo­
Malayan, while forty-three are Palrearctic. 

Plate · III.-Scene on the B01'(Ze1's oj N01,th-West China and 
Mongolia with Chamctc?'istic .Ma?71dnalia and BinZs. - The 
mountainous districts of Northern China, with the adjacent 
portions of Thibet and 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 foullel the 
species figured, That in the foreground is the superb goldel 
pheasant (Thau?ncdea pieta) , a bird that c13.n hardly be surpassed 
for splendour of plumage by any denizen of the tropics, The 
large bird perched above is the eared pheasant (C?'ossoptilon 
azwitnm), .· a species of comparatively sober plumage but of 
remarkable and elegant form. In the middle distance is Pallas's 
sand grouse (Syrrhapt es pamdo J;us), a curioutl bird, whose native 
country seems to be the high plains of Northern Asia, but which 
often abounds near Pekin, and in 1863 astonished European 
ornithologists by appearing in considerable numbers in Central 
and Western Europe, in every part of Great Britain, and eveu ' 

ill Ireland. ' ....-( 
The quadruped figured is t.he curions racoon dog (.!..Yy ctc1'entcs 

J 
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IJ1'ocyonoicles), an animal confined to North China, Japan, and 
tne Amoor Valley, and baying no clos(3 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 Palm arctic region. 

R eptiles and Amphibia.-Reptiles are scarce in North China, 
only four or five'species of snakes, a lizard an.d one of the Geck­
otidre 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, 
J.lfaybouya, Tachycl1'omus, and Gecleo reach Japan, the two latter 
being vei,y characteristic of the Oriental region. 

Amphibia are more abundant and interesting; Hynobius, 
Onyckoclactyl1ts, and Siebolcltia (Salamandridre) being peculiar 
to it, while most of the European genera aTe also represented. 

Fish.-Of these there are a few peculiar genera; . 
3S Plccogloss'Us (Salmonidre) from Japan; Psmlr 
dope1'ilamp1l-s, Ochctobius, and Opsa1'iichthys (Cyprinidre); and 
there are many other Chinese Cyprinidre belonging to the border 
jand of the PaJrearctic and Oriental regions. 

Ins ects-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 Pa1'nassius in Japan and the Amoor. Isoclel1w" a 
peculiar genus of Nymphalid re is found Ileal' Ningpo, just within 
Oa r limits j and Se?'icinus, one of the most beautiful genera of 
Papilionidre is peculiar to North China, where four species occur, 
thus balancing the Thais and Do?'itis or-Europe : The genus 
Zepky?'us (Lycrenid re) is well represe 'nted by six species in Japan 
and the Amoor, against two in Europe. Papilio pa1'is and 
P. biMbO?', magnificent ,insects of wholly tropical appearance, 
abound near Pekin, and allied forms inhabit Japan and the 
Amoor, as well as P. demet1'ius and P. alcinous belong'jng to 
the" Protenor " group of the Himalayas. Other tropical genera 
occurring in Japan, the Amoor, or North China are, Deb1's, 
Neope, lIfycalesis, (Satyridre); (Mor­
phid re), at Shanghae j E1Wipus, Neptis, Athy1na (Nymphalidre); 
Terias (Pierid re) ; and the above-mentioned Papilionidre. 

Q 2 
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Coleoptem.-The beetles of Japan decidedly exhibit a mixture 
of tropical forms with others truly Palrearctic, and it ]las been 
with some naturalists a matter of doubt whether the southern and 
best known portion of the islands should not be joined to the 
Oriental region. An important addition to our knowledge of 
the insflcts of this country has recently been made by Mr. George 
Lewis, and a portion of his collections have been described by 
various entomologists ill the Tmnsactions 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 Pal rearctic forms' 
we may be pretty sure that the preponderance will be 
greater a little further north. 

Of Carabidre Mr. Bates enumerates 244 species belonging to 

.. 

84 genera, and by comparing these with the Coleoptera of a r 
tract of about equal extent in western Europe, he concludes that . j 
there is little similarity, and that the cases of affinity to the 
of eastern tropical Asia preponderate. By comparing his genera 
with the distributions as given in Gern?ninge1' and Ha1'old's 

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 cle:>?r 
indications for our purpose, it appears that no less than twenty-
two genera, containing seventy-four of the Japanese species, are 
either exclusively Palrearctic, Palrearctic and N earctic, or highly 
characteristic of the Pal rearctic region; then come thirteen genera 
containing eighty-seven of the species which have .a very wide 
distribution, but are also Pal rearctic: we next have seventeen 
aenera containina twenty-four of the ,Japanese species which are 
decidedly and tropical. Here then the fair comparison 
is between the twenty-two genera and seventy-four species whose 
affinities are clearly Palrearctic 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 N orth China) has a considerable infusion of tropical 
forms, there is a preponderating substratum of Palrearctic forms, 
which clearly indicate the true position of 'the islands in zoolo­
aical aeoaraph v There are also a few cases of what may be o t) 0 J-

called eccentr ic 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: O?"thOtTichus (1 sp.) has 
the only other species in Egypt; (1 sp.) has two 
other species, of which one inhabits Madeim, the other the 
Southern United States; Pe.1·ilept7&S (1 sp.) has two other species, 
of which one inh abits Bourbon, the other West Europe; and 
lastly, Cn pidogaster (1 sp.) has the other known species in 
South Ml'ica. These cases diminish the value of the indic ations 
afforded by some of the J apanese forms, whose only allies are 
single species in various remote parts of the Oriental region. 

The Staphylinidre have been 'described by Dr. and his 
list exhibits a great preponderance of north temperate, or cosmo-
politan forms, with a few which are decidedly tropica l. The 
Pselaphidre and Scydmenidre, also described by Dr. Sharp, 
exhibit, according to that gent leman, "even a greater resemblance 
to those of North America than to those of Europe," but he says 
nothing of any tropiool affinities . The water-beetles are all 
either Pal rearctic or of wide distribution. 
" The Lucanidre (Gcmrn. and H a1·. Cat., 1868) exhibit an int er­

mingling of J:>alrearctic and Oriental genera . 
The Cetoniidre (Ge?n?n. and Ha1·. Gat. 1869) show, for North 

China and Japan, three Oriental to two Pal rearctic genera. 
The Bupl'8stidre collected by Mr. Lewis have been described 

by Mr. Edward Saunders "in the Jou?'nal oj the Linncean Society, 
vol. xi. p. 509. The collection consist,ed of thirty-six species 
belongin g to fourte en genera . No less than thirt een of these 
are known also from India and the Malay Islands; nine from 
Europe; seven from Africa; six from America, and four from 

- China. In six of the genera the Jap anese species are said to be 
alli ed to those of the Orienta l region; while in three they are 
allied to Europe an forms, and in two to American. Considering 
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the southem latituue a nd warm climate in wLich these 
were mostly collected, and the proximity to Formosa and the 
Malay Islands compared with the enormous distance from 
Europe, this shows as much Palrearctic affinity as can be 
expected. In the Pal rearctic region the group is only plentiful 
in the southern parts of Europe, which is cut off by the cold 
plat eau of Thib et from all direct communication with J apan; 
while in the Oriental region it abounds and is, in 
fact, one of the most conspicuouR and dominant families of 
Coleoptera. 

The Longicorns collected by Mr. Lewis have been descrihed 
by Mr. Bates in the Anncti s of H istory for 1873. The 
number of species now known from J apan is 107, belonging to 
sixty-four genera. The most import ant genera are L ept'nm , 

P Taonetha, Exocentnls, Glenea, and 
ObeTea. There are t wenty-one tropi cal genera, and seven 
peculiar to J apan, leaving thirty-six either Pal rearctic or of very 
wide range. A numb er of the genera are Oriental and Malayan, 
and many characteristic European genera seem to be ahsent ; 
but it is certaiu that not half th e Japan ese Longicorns are yet 
known, and many of th ese gaps will doubtle ss be filled up when 
the more north em islands are explored. 

The Phytophaga, describ ed by Mr. Baly, appear to have a 
considerable preponderan ce of tropical Oriental forms. 

A considerable collection of Hym enoptera formed by l\fr. 
Lewis have been described by Mr. Frederick Smith; and exhibit 
the interesting result, that while the bees and waRpS are decidedly 
of tropical and Oriental forms, the Tenthr edinidre and I clllleu­
monidre are as decidedly Pal rearctlc, "the general aspect of the 
collection being that of a European one, only a sillgle exotic 

form being found among them." 
R emadcs on the General C'hamctc?' of tlte of J apan­

From a aeneral view of the I)henornena of distribution we feel o . 
justifi ed in plaein g J apan in th e Palrearctic region ; alth ough 
some tropi cal gronps, especially of reptiles and insects, have _ 
largely occupied its south ern portion s; and these same groupR 
have in many cases spread int o North ern China, beyond the 

1 

! 
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A usual dividing line of the Palmarctic and .Oriental r·egions. The 
causes of such a phenomflnon are not difficult to conceive. Even 
now, that portion of the Palmarctic region between Western 
Asia and Japan is, for the most part, a bleak and inhospitable 
re.gion, abounding in desert lJlateaus, and with a rigorous climate 
even in its most favoured districts, and can, therefore, 
but a scanty population of snakes, and of such groups of 
insects as require flowers, 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. vVe 
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 different geological character, being rocky and broken, 
often yolennic, and supporting a rich, varied, and peculiar vege­
tation. It would thus be well adapted to support aU the more 
hardy denizens of the tropics which might at various times 
reach it, while it might not he so well adapted for the more 
boreal forms from MOlJgolia or Siberia. The fact that a mixture 

Oaf such forms oecurs 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 
mammal, bird, and insect, are modifications of familiar Pal marctic 
type s. The fact clearly indicates that the former land con­
llections of Jap an with the continent have been in a northerly 
rather than in a southerly direction, and that the tropical immi­
grants have had difficulties to contend with, and have found the 
land already fairly stock ed with northern aborigines in almost 
every class and order of animals. 

) - Genera.l as to the Fauna oj the R e-
gian.-From the account that has now been given of the faun,t 
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of the Pa.lmarctic regiQn, it is evident that it owes many of its 
deficienci'es and some of its peculiarities to the influence of the 
Glacial epoch, combined with those important changes of physi­
cal geography which accompallied 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 wiele arm of the Arctic 
Ocean 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 
distinct 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 plateau of Central Asia was much less elevated and less 
completely cut off from the iJ;lfluence of rain-bearing winds. It 
might then have been far more fertile, and have supported a rich 
and varied animal poplilation, a few relics of which we see in 
the Thibetan antelopes, yaks, and wild horses. The influence 
of yet earlier changes of physical geograplJY, and the relations of 
the Palmarctic to the tropical regions immediately south of it, 
will be better understood when we have examined and discussed 
the faunas of the Ethiopian and Oriental regions. 

,?r 

1 

.. 
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TABLES OF DISTRIBUTION . 

IN constructing these tables showing the distribution of vari ­
ous classes of animals in the Pal real'ctic region, the following 
sources of information have been chiefly relied on, in addition 
to the general treatises, monographs, and catalogues used m 
compiling the fourth part of this work. 

Afam1nalia.-Lord Clement's Marp.malia and Reptiles of 
Europe; Siebold's Fauna Japonica; Pere Dav id'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 and Palestine; Papers by 
Professor Milne-Ed wards, Mr. Blanford, Mr. Sclater, and the 
local lists given by Mr. -A . Murray in the Appendix to his 
Geographical Distribution of Mammalia. 

Bi1"Cls.-Blasius' List of Birds of Europe; Godman, On 
Birds of Azores, Madeira, and Canaries; lVIiddendorf, for 
Siberia; Pel'e David and Mr. Swinhoe, China and Mongolia; 
Homeyer, for East Siberia; Mr. Blanford, for Persia and the 
high Himalayas; Mr. Elwes's paper on the Distribution of 
Asiatic Birds; Canon Tristram, for the Sahara and Palestine; 

Newton, for Iceland and Greenland; Mr. Dresser, 
for Scandinavia; and nnmerous papers and notes in the Ibis; 
Journal ftir Ornitholo gie; Annals and Mag. of Nat . History; and 
Proceedings of the Zoological Society. 

Rept iles nnd Europe a,n Herp etoJ.ogy . 
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'l'AULl<; I. 

FA 11IILI ES OF A N IJlIALS I N H A En'INa THE PAL / EA RGTIG REGION :, 

EXPLAX.l.TlO N . 

Nam es in ital1'cs sho w famili es peculia r to th e region. 
Name s inclosed thus ( ... . .. ) barely en ter the r egion, and are not con sidered prop erly 

t o belong to i t. 
Numb ers are not consecut ive, hut corr espond to tho se in Part IV. 

Order and Fam ily. 

I1IAMMAL I A. 
P Hl:II ATE S. 

3. Cyuopi thecidre 

C UIR Ol'TERA. 

9. (Pt eropidm \ 
11. B.hinolophiu :-e 
12. Vespertili olliu::e 
13. N octiliollid re ... I 

h SEC TI VORA. 

15. Macroscclidiu ffi 
17. ErinaceiLlre 
21. Talpid re .. . 
22. SoriciLl::c .. . 

CARNIYO \lA. 

23. F elid re .. . 
25. ViverriLlre 
27. H yamid re 
28. Canid m .. . 
29. M ustcliu re 
31. 1Elurill re 
32. U rs ill re .. . 
33. Ut,uii.l re .. . 
34. Tridl ceh idre .. 
35. Phocidre 

CE TACEA: 

36 to 41. 

S I HE :-'- f A . 

42. Mana tiJ ::e 

UNCU LAT.I. 

'13. EClui llfe .. . 
47. Suid re 
48. Came lilhc 
50. Cervidre .. . 
52. BoviLlre .. . 

SulH'cg ions. 

fl ange ucyond tILe ll rc;ion. 

u: """;) 

- 11--"-1 
I I Ethiopi an, Oli ental 

I 

1-
--1-

- I 

I I 

/ -

I-I 

I 
! 

T ropics of E. Hemisph ere 
\\' armer parts of E .. HenJis. 
Cosmopolit e 

, l'r olJieal regiolls 

I Ethiopi,,, 
Oriental, S. lUri ca 

' Nearctic , Oriental 
I Cosmopoli te, excl. Australb allll S . 

A II regions but Australian 
Oriental 

Ethiopian, Orien tal 
,Ill regions but Aust ralian 
All regions but Australian 
Uriellta l 

I carctic, Oriental, A Ilcles 

I
N. ·am\ S. temperate zones 
,\ rct ic regions 

and S. t elDpcrate ZO ll CS 

IOceani..: 

.Amerir.a 

I Tropics, from to X . A llstrali a 

ELhiopiull 
Cosmopolit e, excl. N enrct ic reg. and Australi a 
And es 
.-\11 regions but Ethi opiau an (1 Australian 
.1.11 regiuns bu t COl l"lll ,ical Austra lian 

I 
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Order and Famil y. 

HYR ACOIDAE. 

54. (Hyr acillru) 

RODENTIA. 
55. Murid re ... 
56. Spal acidm 
57. Dipodid m 
58. Myoxicl re 
60. Castori dre 
61. Sciurid re .. . 
64. ' Octoclontid m .. . 
67. H ystri ciclm 
69. Lagom yidm 
70. Leporicloo 

BIRDS. 
PA SSE RES . 
1. Turdid m .. . 
2. Syl .viid m .. . 
3. Timaliid a-
4. P anuridre 
5. Cin clid m 
6. Tl'oglodytid m ... 
8. Certhiid m 
9. Sitticl m .. . 

10. P al'iclre .. . .. . 
13. Pycnonotid re .. . 
14. Oriolid m.. . .. . 
17. lIIn scicapill re .. . 
] 9. Laniid m ' " .. . 
20. Corvicl::e .. . '" 
23. (N ectariniid re) 
24. (Di cmiclre) '" 
29. Amp elid m ' " 
30. Hirundinill m ... 
33. Frin gillid ::e 
35. S tlll'llid re 
37. Al alldicloo 
38. l\fot acillitl m 
47. (Pitticl m) 

Pr CARLE . 

5 1. .. . 
52. Yun g idm 
58 . Cucnlic1re 
62. Cora ciiclre 
63. Meropid m 
67. Alced inid m 
69. U pnpid re 
73. Caprimul gidfP. 
7 4. .. 

THE PALiEAR CTI C REGI ON. 235 

Sub.l'Ctir10 11S• 

Range beyond the Region. 

Ethi opian family 

A lmo st Cosmopolite 

Ethiopi an, N earctlC 
Ethiopian 
Nearctic 
Alll' euions but Anstrali an 
A b yssLnia, N eot ropica! 
i!:t hiopiau, Ori cntal 
Ne arctic 
All regions but Australi an 

Cosmup olit e . 
Cosmojl olit e 
Ethiopi an, Orien t al, Aust mlian 
N eareti c, Orient al 
Oriental 
Ameri can , Ori eutal 
Orient al, N earcti c 
N earcti c, Ori ent al, Aus trali an , Madagascar 
N ea rctic, Oriental, Aust mlian [1] 
Oriental, Ethiopi an 
Ethi opi an, Ori ental, Au stralian 
i!:ast cl'l1 H emisphere 
East ern H emisph ere and N. Am erica 
Cosm opolit e 
Ethiopian, Ori ent al , 
Ethiopi an, Ori enta l, Aust r:llian 
Nearctic 
Cosmopolit e . 
All regions bu t Au stral um 
I!:as tern H emisph ere 

I All regions but N cotropi cal 
Coslllopolit e . , .. < • • • 
Orienta l, Allstra lJrlll, 

·\lll' C" lOnS but Aust rali an 
N. Indi a, N . E. Africn, S. Afri ca 
Alm ost Cosmopol it e . 
Et hi opifln, Orien ta l , Anst l'Rl lfln 
i!:t hi opian, Ori ent al, Aust rali an 
Cosmopo lit e 
Ethiopian , Orien tal 
Cosmopoli te 

. "\l most Cos mopoli te 
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-
Sub-regions. 

Order and Family. oj 

/85 Range beyo nd the Region. ;:0. 
0 

'" :::. " ::> " " f=1 
_:v iii .., 

-- - -

84. Columbid re ... -- - - - Cosmopo Ii t e 

GALLINE. 

86. Pteroclidm ... - - - - Ethi opian, Indi an 
87. Tetraoniclre .. . - - - - Neurct ic, Ethiopian, Oriental 
88. Phasianidro .. . - - - Oriental, Ethiopian, e[Lrct ic 
89. Tnrni ci,lre '. - - Ethiopi[Ln, Orient[Ll, Australi[Ln 

ACCIP[T1tES. 
94. Vulturidre ... - - - - All regions but Australiau 
96. Falconidre .. . - - - - Co"mopolit e 
97. Pandionidre ... - .- - - Cosmopolit e 
98. Strigidre ... - - - - Cosmopolit e 

GRALLE. 
99. R[Lllidre '" - - - _ . Cosmopolit e 

100. Scolop[Lcidre . .. - - - - Cosmopolite' 
104. Gbreoliclre - - - - Ethiopian, Oriental, A ustrali [Ln 
105. Chararlriiclre ... - - - - Cosmopolite 
106. Otidid re " . - - - - Ethiopian, Oriental, Australian 
1 07. Gruid re ". - - - - E[Lstern H emisphere, [Lud N. America 
113. Al'deirlre ". - - - - Cosmopoli te 
114. PIa taleid re ". - - - - Almost Cosmopolit e 
]1 5. Cieoniiclre ." - - - - N C[Lrly Cosmopolite 
117. Phrenieopteriu :1" - N eot ropical, Ethiopian, Indian 

L' SERES . 

118. Anatidre ' " - - - - Cosmopolite 
119. Laridre . , ". - - - - Cosmopolite 
120. Procellariidcc - - - - Cosmopolit e 0 

121. P eleean i dre ". - - - - Cosmopolit e 
123. Colymbidre ". - - - A.rctic [Lucl N. Temperate 
124. Podi cipidte " 

- - - - Cosmopolite 
125. Alcidre .. . " . - - - N. Temp erate zone 

REPTILIA. 

OPHIDIA. 

1. Typhlopicl a, .. . -- - All regions hut K earctic 
5. Calamar ii<lm ... - ,.\,11 oth er regions 
6. 0] igodontid re -- Oriental ami N eotropi cal 
7. Colubrid re " . - - - - Alm ost Cosmopolite 
8. Homalop sidre - - - Oriental, and all ot her recrions 
9. Psammophid w - Ethiopian ani] Oriental" 

18. Ery cidre . . , ... - Oriental and Ethiopian 
20. Elapid re ... ." I - Austm!iall and all .other regions 
24. Crotalid m ". -

! 
- Nearchc, Neotroplca l, Oriental 

25. Vip erid re ". - - - I 
- Ethiopian, Oriental 
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Order and Family . 

LACERTILIA. 
26. Trog01wphidre 
28. Amphi sb::enid ::e 
30. Varanid ::e 
33. Lac ert id::e 
34. ZonUl'id::e 
41. Gymnopth al-

miel::e .. . 
45. Scincidro 
46. Ophio1n01idcc . . . 
47. Scpicl::e ... 
49. Geck otid ::e 
51. Agamid ::e 
52. Cliamrol eoni ll::c 

CHELONIA. 
157. Test.ueliniel::c .. . 
59. Trion ychid re .. . 

./ 60. Che lolliid ::e . . . 

AMPHIBIA. 
U RODELA. 
3. Prot eid::e 
5. lI'Ienopomid ::e ... 
6. Salamandriu re 

AN01TRA. 
10. Bufoniel::e 
13 . Bombin atori el::e 

r 15. Alyt.id ro ' " 
17. H y lielre .. . 
] 8. QPolypeelatid ro 
19. Ranid re . .. 
20 . . Diseoglossid re 

F ISHES (FRE SH · 
W ATER) . 

ACANTIIOPTERYGII. 
1. Gast erost eielre 
3. : .. 

12. Scieniel::e 
26. COmeph01'id ce . . . 
37. Ath erinill::e 

PHYSOSTOilfr. 
5f). Silnri c1 ::e ... 
6;' . Salmonic1::e 

) . 70. Esociel::e .. . 
- "1 Umbric1::e , .. 
7:3- Cyprin odont ic1 ::e 
75. Cyprini dro .. . 

THE PALlEAR CTIC REGION. 2R7 

Sul)-1'egions . 

.; 1
8

': d I H C ":-' :: 

j ! 
Range beyond th e Region. 

- - - ---- ---------------- --

Ethi opian, N A')tropical 
Oriental, Etl,iopian, A.ust rali an 
All contine nts but American 
America, Afri ca, N. I nelia 

Ethiopi an, Anstralian, N eotr opicaJ 
Almo st Cosmopolit e 

E thi opian 
Almost Cosmopolite 
All contin ents but Ameri ca 
Ethiopian, Oriental 

All cont inents but Au;;tra lia 
Etlii opian, Ori ental, N earctic 
Marin e 

N earctic 
Neal'ctic 
N eal'ctic to Aneles of Bogota 

All cont inent s but Austral ia 
NeotTopical, New Zealand 
All regions but Oriental 
All regions but Ethi opian 
All th e Tegions 
Almost Cosmopol ite 
All regions but Nenrct ic 

Neurctic 
All r e.,.ions but Aust ralian 
All regio us bu t Aust ralia.n 

N . Ameri ca anu Austra lia 

A 1I warm regions 
Nearctic, N ew Zealand 
N earcti c 
N earcti c 
All regions but Austral ia 

- I - All reg ions but Austra lian and N eot ropica! 
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Sub-regions. 

Order and Fllmil y. ,,; g Rang e beyo nd the Region. 
". g 'U'" Q, 

a ;:::; .=> " :ar.: i12 
.., 

- -- -- --
GANOIDEI. 

\ Nea rctic 96. Accipenserid re - - -
97. Polydontid re . .. - Nearct ic 

INSE CTS. "" LEPI-
DOPTERA (PART ). 

D URINI (BurfEll-
FLIES). 

1. Danaidre ... - - - All tropi cal regionR 
2. Saty rid re ... - - - - Cosmopolite 
8. N ymphalid re .. . - - - - Cosmopolite 
9. Lib y:theid re - - I AU contin ents but Australia ... 

10. N emeobeidm .. - Absent from Nearctic region and Australia, 
13. Lycrenid re ... - - - - Cosmop olit e 
14. Pier idre ... ... - - - - I Cosmopo lit e 
15. P apili onidre .. . - - - - . Cosmop olit e 
16. Hesperid m ... - -- - - I Cosmopolit e 

I 1 

SPHIRIGIDE1L I J 
17. Zygrenid re ... - =I=- i= Cosmopolit e 
21. Styg iidm ... - N eot ropica l 
22. 1Egeriidm ... - - 1 - - Absent onl y from Australia 
23. Sphin gium '" - - 1_ 1- Cosmop olit e 

COLEOPTERA.-Of about 80 famili es into 'whi ch t he Coleoptera arc di vid ed, all the 
laor e iPlportant are cosmop olit e, or nearly so. It would th erefor e unn ecessa rily occupy 
space to giv e tabl es of the wh ole for each reg ion. 

LAND SIIELLs.-Th e more import ant families bein g cosmopo lit e, and the small er 
ones being somewhat un certain in their limi ts, the reade r is refe rred to the account of 
the fami li es and " en era und er each regioJl, and to the chapt er on Mollnsca in the con ­
citHj.ing part of this work, for such information as can be given of their di stributi on . 

( . 
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• 
TABLE Il . 

LIST OF THE GENERA OF TERRESTIA L A N D BIRD S 
llYHABITIN G THE PA L t'EA IWT I C REG I ON. 

EXPLANATION. 

Nam es in italics show genera peculi ar to th e regio n . 
N ames inclo sed thu s ( ... ) show genera which j ust ent er th e region, but are not considered 

proper! y to belong to it. . . 
Genera which und?ubt edly belong to tbe regIOn are numb ered consecutl yely. 

il{A il{ilIA LIA . 

....... :ri 
Order, Fnlllil y, ulLd c '"' Rnnge within the Region. Range beyond the Regiun. Genus. 

-S!L 

P IU lII.A1'ES. 

SEMNOPITHECID/ll. 

(Semnopith ecus 1 Easte rn Thibet ) Oriental genus 

C1:NOPITHECID/ll. 

l. Macacus .. . 4 Gibraltar, N. Afri ca, E. Thib et Orien tal 

CHlROPTER A. 
to Ja pan 

PTEROPIDtE. 
(Pteropus 2 Egypt, J apan) Tropics of th e E. H emis. 
(Xanth arpyia .. . 1 N . .Afri ca, Palestin e) Oriental, .Austro -:Malaya n 

RHINOLOPHIDtE. 

2. Rhin olphu s 9 Temp erat e & South ern l)arts of Warm er parts E. R emi-

(Ase11ia . . . 
Hegion sph ere 

1 Egypt ) Ethi opian, J ava 
'?(Rhinopo?na 1 Egypt, P alesti ne) P] Inclia 
(Nyete ri s ... 1 Egypt) Nubia, Himal aya 

YESPERTILIOKID/ll. 

3. Yesperu go 1 Siberia, Am oorl llncl [1] 
4. Otonycte?"is 1 E gypt [?] 
5. Vespert ilio 35 The whole region Co;;mopoli te 

(Keriyoula 1 :g. Chin a) Oriental, S . .Africa 
6. Mini opteri s 1 S. E urop e, N. Afri ca, J apan S. Afric. Malaya, .Austra l. 
7. P lecotus . . . J S. E urope H imalayas 
8. Barbastel1 us 2 liEd . and S. E urope, Palesti ne Dmj eeling , Timor 

N OCTILIONID111. 
9 MolosSllS ... 2 S. Europe, N. Africa Ethiop. , Neot rop ., Aus-

I NS ECTI VORA. 
trali an 

Em N ACElDJll. 
10. Erin aceus 4 Th o whole region j excl . Japa n . Oriental , Africa. 
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-Order, Family, nnd 
Genus . 

'l'ALPID.IE . 
11. 
12. Scaptoehir "'s 
13. A nw'oso?'ex 
14. Scaptony3J 
15. 11lyogalc ._. 
J 6. N eetogale ... 
17. Urotri chus 
18. lJ?-opsilus .. _ 

SomCIDiE. 
19. SOl'ex 

20. Crocidura .. . 

CARNIVORA. 
FELID /E. 

21. Felis ... 

22. Lyncus 

VrVERTIID.IE . 

(Vi ver!'a ... 
23. Genetta ... 

(Herpestes 

HY.lENID.IE. 
24. Hyrena 

OANID.iE. 

25. Cauis 
26. Nyet ereutes 

JliU STE LID.IE. 

27. Mart es 
28. p ut01'ins ... 
29. Mustela 

30. Vison 

31. Gulo ... 
32. Lutra 
33. L ut?'Ollcctes 
34. Enh ydris 
35. l11eles 

lELURID.IE. 

36. iElmus 
37 . ./Elw·opus 

Ult SID.IE. 

38. Thalassarctos 
39. UI' SUS 

ZOOLOGICAL GEOGRAPHY. [ PART III . 

ci "g Rnnge within the Region . Rang: beyond the Region. 

5 Thp. whole region 
1 N. China 
1 N. China 
1 N . China 
2 S. E. Russin, Pyrene es 
1 Thib et 
1 Jap an 
1 ' E. Thibet 

10 The whole region 

4 W. Europ e to N. China 

N. India 

N. W. America 

Absent from Australia & 
S. America 
[1] 

12 'rh e whole region; excl. extreme All regions but Austra l. 
North 

9 -So Europ e to Arctic sea America N. of 66° N .Lat. 

1 N. CJJina) Orienta l and Ethiopian 
] S. Em'ope & N. Africa, Pal estin e Ethiopian 
1 N. Africa, Spa in [1], Pal estine) Oriental and Ethiopian 

1 N. Africa and S. W. Asia Ethiopian, Indi a 

4 The whole region All reg. but Austral. [1] 
1 Jap an, Amoorland, N. China 

0 

7 N. Emop e and Asia, E. Thib et Oriental, N eal'ctic 
3 VV. El1l'ope to N. E. Asia 

10 The whole region N em'ctic, Ethio ])., lIima. 
layas , Peru 

Europ e and Siberia 2 N. America, N. Indi a, 
China 

1 The Arctic regions Arctic Ameri ca 
2 The whole region Oriental 
1 J apan 

California 1 N. Asia and Japan . 
2 Cen. Europ e, Palestine, N.Ohllla, Chin a to I-Iongkong 

Japan 

1 S. E. ThilJet Nepa l 
1 E. 'l'hibet 

1 A l'cti c regions Arctic Am erica 
4 The whole region Oriental , Ncarcti c, Chil 

/ 
....-
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Oruer, Famil y, aud OOJ 

Range beyond the Region. ,'s Range within the Region. Gellus. c '" Z£-

OTARIID.lE. 

40. Callorhinus 1 KnmschatkaandBehring's Straits 
41. Zalophu s- · 1 Japan - California 
42. Eumetopias 1 J apan , Behring's Straits Californ ia 

Tnl cRECHIDiE. 
43. Tri che chus 1 Polar Seas Arctic Ameri ca 

PROCIDiE. 
44. Callocephalus ... 3 North Sea, Lake Baikal Greenland 
45. Pagomy s ... , 2 Nort h Sea, Japan N. Pacific 
46. Pagophilus 2 Northe.rn Seas N. Pacific 
47. Phoca 2 North ern Seas N. Pacific 
48. Ralich mrus 1 North Sea. and Baltic Greenland 
49. Pelagi1ts ... 2 lIIadeira to Black Se'!. , 50. Cystophora 2 N. Atlantic N. Atlantic 

SIRENIA . Tropics & Behring' sStrt s. 

CETACEA. Oceanic 

UN"GULATA . 
EQUID,E. 

5l. Equus 4 Cent . & and W . Asia & N. Africa Ethiopian 

SUIDiE. 
52. ... 2 The whole region Oriental, Aust ro-Mabyan 

CAMELIDJE. 

53. 2 Dpserts of Cent. and VY. Asin. and 

CERVIDiE. 
N. Africa 

54. Alces 1 North Europe and A sin. N. Am eriea 
55. 1 Arctic Europ e and Asia A l'ctic A mel'ica 
56. Ccrvtis 8 Th e whol e region All regions lmt Austrul. 
57. Dama 1 lIIediten aneaii. di stri ct 
58. ElcLphodlLS 1 N. ·W. China 
fig. L ophotrag-ILs 1 N. Chin a 
60. Cap1'colus 2 Tomp. Europe and ' Y. Asia aIlll 

N. China 
61. J,£oschus .. . 1 Anw ar n., N. China, to Rima-

62. Hydropotes 
Jay as 

1 N. China 

BOVIDlE. 
63. { Bos ... 1 Europ e, (not willI) Oriental 
64. Bison '" :- . . 1 Poland and Caucasus NeaI'ctic 
65. Poephag7GS 1 Thib et 
66. A dclax .. 1 N. Afri ca to Syria 

'I 67. Oryx 1 N. Africa to Syria Ethiopian deserts 
tiS. Gazclht .. . ] 2 N. Africa to Persia, Rnd Beloo- S. Afr ica, lndi a 

chi sta u 
Gg. P1'ocnpm ... T 2 W. Thihpt and Jllongo)in, 

R 
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Order , Family, antI. 
Genus. 

70. \ ... 
71. I Pantholops 

72. B1Gdo1"Cas 
73 . Rupicapra 
74. N emorh edus 

75. Capra. 

HYRACOIDEA 
HYl\ ACID£. 

(Hyr ax 

RODENTIA. 
MURIO£. 

76. Mus .. 
77. C1'icet us 
78. C1·icetu[.us 
79. Meriolles 

80. Rhombo?nYs 
81. Psa?n7lw?JlYs 
82. S?nintlms 
83. Arvicola . .. 
84. Cuniculus 
85 . . iI1yodes 
86. lYlyospcGlnx 

SPALACID L'E. 
87. Ellobi1f,S 
88. Spalax 

Z90LOGICAL GEOGRAPHY . 

}l Rango witllin the Region. 

------------------ ---- ----
1 E. Europe and W. Asia 
1 "Y. Thibet 

[ PAll'!' I ll . 

Rnnge beyollu tbe Region. j 

1 Syri.a) Ethiopian genus . 
2 E. Himalayas to E. Thibet 
2 Pyrenees to Caucasus 
7 E. Himalayas to E. China and Orienta l to Sumatra, 

Jap a.n Formo sa " 
20 Spain to Thibet and N. E. Africa Nilgherries, Rocky Mtns. 

115 
9 
3 
8 

6 
3 
3 

1 :ll 
1 
1 
3 

Syria) 

The whole region 
The whole region 
N. China 
'vY. and Central Asia to N: China , 

N. Africa 
E. Europe, Cent. Asia, N; Africa 
Egypt and Pal est ine 
East Enrope, Siberia 
The whole region 
N.E. Europe, Siberia 
North of region 
Altai Mountains and N. China 

1 S. Russia and S. W . Siberia 
1 Hun gary and Greece to "Y. Asia , 

Palestine .' . .. w . ,. .. .. 

Ethiopian genus 

E. Hemisphere 

Ethiop ian, Indian. 

Him alayas, N earctic 
Arctic America 
Ncar0tic 

DIPOD ID.B. 
89. Dipus . oo '! 15 S. E. Europ e and N.:-Africa to Africa, India 

N . China . . 
lYIYOXID£. 

90. Myoxus 

CASTOIUD£. 

91. Casto r 

SCIURID1'E . 

92. Sciul'US 
93. Sciuropterns ... 
94.. P terom} s oo. 
95. Spermo phi lus OO' 

96. Arctomysoo. 

O CTODONTIDiE . 
97. a tenocl(Gcty 1 us oo ' 

HYSTHI CIDlE. 
98. Hys t rix .. , 

() 

12 Temperate parts of whole region Ethiopi an 

1 Temp era te zone, from Franc e to N. America 
Amoorland 

8 The whole region All regions but Austra l. 
4 Finland to Siberia and Japan Oriental, N em'ctic 
3 J apa n and W. China Oriental 

10 E. Europe to N. China and Near ctic 
Kamschatka 

4 Alps to E. Thibet and Ram- Nearctic 
schatka 

N. Africa 

2 S. Enr ope, Pal estine, N. Chilla . Ethiopian, Ol'ient:u 

.. 

/ 
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Order, Family, and 
Gell U::;. 

I, AGOMY ID.lE. 

99. Lagomys 

L EPORID.lE. 

100. Lepus 

P ASSERES . 
TURD I D,E . 

1. Turdus 

2. Oreocincla 

3. Montico la 

(Bessornis 

SYLY II D.lE. 

4. Cist icola --
5, Acroceph1l1us .. . 
6. Dumet icola 

7. 

S. 
9. Locustella 

10. Brarlyptetus .. . 
11. Calam.odus .. . 
12. JPhY llOSCOPus .. . 

13. Hypo lais .. . 

l4' l Abrornis 
15 . Reguloides 
16 .. Regulus 

17. {Ae don '" . . . 
I S. Pyrophthal ma 
19. Melizophilus ... 
20. Sylvia '" '" 

21. .. . 

22. {Mtscinia 23. 

24. Calliope 
25. E7'ithaC'lts 
26. Grundala 
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_ ':; Ran ge within t he H egion. Hanga beyond the Region. 
_________________________________________ 

10 Volga to E. Th ibet and Ram- N earc ti c 
schatka 

12 The whole regio n All regions but Austra l. 

18 

1 

3 

1 

1 
10 

4 

3 

1 
7 

2 
1 3 

6 

9 

2 
2 
4 

2 
2 
2 
6 

7 

2 
3 

2 
3 
1 

BI.RDS. 

The whole region (excluding Almost cosmopolite 
Spitzb ergen) 

N . E. Asia and J apan , straggl er Orienta l and Austra lian 
to Europe 

S. Europ e, N. Africa, Palestine, Orienta l and S. ArTican 
N. China 

Palestine ) Tropic al and S. Africa 

S. IV. Europe, N. Africa, JRpan Eth iop. , Orient., Austra l. 
"V. Europe to Japan Orient, Ethiop ., Austral. 
N epaul, Lake Buikal, E. Thibet, 

high 
W . and S. Europe, N. Afri ca., 

E . Thib et 
S. Europ e 
W . Europe N. Afri ca to I ndia, winter migrants ('!) 

Jap an ' .,; .. 
S. Europe and ·Pal estine 
Europ e, N : Afril:a, Pal estin e 

E. and S. Africa 

The whole l'egion (excluding Orient al 
westel'll islancts) 

Europe, N. Africa, Pales tin e, 
China 

Cashmere, E. Thibet 
Europe and China 
Th e whol e region (excludin g 

China, l\foluccaB, I ndia, 
Afric a 

Oriental region 
N. Indi a, Form osa 
N. and Central America 

I celand, &c. ) 
S. ElU'ope, VIT. Asia, N. Africa E. and S. Afri ca 
E. Elll'ope and P alestin e 
W. and S. Europe, Sa.rdinia 
Madeira to W . Indi a, N . Afri ca 

Mad eira to Indi a, N. Africa 

"V. ElU'ope, N. Africa, P ersia 
Eur ope and N. Africa to R am-

schatka 
N . Asia, Himal ayas, China 
Atlantic Isl ands to Jap an 
High Hima layas and E . Thib et 

N .B. Afr ica, Ceylon 
grants (1) 

E. Africa, India, 
grants 

mi-

mi-

Aby ssinia and India 
migrants 

Centl. India (1 mig rant ) 

R 2 
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Ord er, Famil y, and 
Genus . 

27. l Ruticilla 
28. La1'Vivora 
29 . Droruo][£fL 
30. Sa,xicola-
31. Cercomela, 
32. P rnti ncol a, 
33. A ccentm" ... 

TBI ALIID £ . 

34. Ptcl'o7"himtS 
(Malacocercus .. . 
(C'rateropus 
(Tl'Ochalopteron 
(Iantho cincla -

P ANun ID jE. 

(Parn doxorni s 
35. C'onostoma 
36. Suthom ... 

37. Punll1'ns .. . 
38. H ctC1·07lW1'1Jhu .. 

3.9. C'holomis ... · 

CIKCLID lE. 

40. Cinclus 

(lIiy iophon us 

T rrOGLODYTIDjE . 

41. '£roglouyks 

(Pn ocpyga 

CEll.TurmiE. 
42. Ccrtbia, 
43. l' icJwcl1'o1l1ct 

S ITTID ,E. 
H. Sit ta 

P AH ID1E. 

45. Pm:us 

46. Loph ophanes 
47. Acrecln la ' " 

48. lEgi t-halus 

Lr OTRICB TD1E. 

(PrOpal'lls ... 

10 
2 
3 

10 
2 
3 

12 

ZOOLOGICAL GEOGTIAPHY. 

Range within the Region. 

Eu. t o J a,pau, N. An.'., Himalayas . 
E. Thib et, Amool', Japan 
S. Europ e, N. Africa ., Pal est ine 
Th e whol e rcgion 
Pale stiue (a dese rt genu s) 
W. Europ e, R. A frica, to India, 
W. Europ e to J apa n; high 

Him alayas 

3 l'hlb et and N. W. Chin a 
1 Pal estin e) 
2 N. Africa" P ersia) 
3 E. Tltib et) 
3 E. Thi bet) 

3 Himabyas aml E. Thib et) 
1 H igh Him alayas ancl E. Thibet 
3 E. Thibet 

1 W. Europ e to W . Siberia 
1 Nepa nl and E. Thib et, from 

10,000 feet altitud e 
1 E. Thibet 

5 Th e whole region (Atl ant ic I s. 
lands excl uded) 

1 Turk estan, Thian-Shan Moun. 
tai ns, 6,000 feet 

3 Icl'land a,ncl Brit ain to J allmi 

2 E. Thibet) 

2 W. Europe to N. China, 
1 S. Europ e to N. Chimt 

[PART lIT. 

Range beyond the R egion. 

AbysRinia, India 
Orienta,l 
Ethiopian 

-

E. and S. Africa, India, 
N . E. Africa" N. W. In(lia 
Ethiopia,n to Oriellta,l 
H imalayas (1) in wint er 

Ori ent a,l gcnus 
Ethiopia,n genus 
Ori enta,l genus 
Orienta,! genns 

(1) Ori eiItal genus 

Him alayas , China, For­
mosa, 

Am erican highland s 

Orient al genus 

N eotropical a,nd N carc­
tic, H im a,hyas 

Orienta l genus 0 

Him alayas , N carctie 
Abyssinia, N ellaul, high 

7 W. Eur ope ta Himal ayas and Indi a, N em'ctic 
J apan 

20 

6 
6 

1 

4 

W. Enropc to KalJ1schatka, N. 
Afri ca 

Eur ope and high Him alayas 
'y\,. Europe to N. China and 

Kams chatka 
S. E. Europe 

Moupin , in E. Thibet) 

Nem'otic, Oriental, Ethi ­
opian 

Nea rctic 

Ethiopian 

Ori enta l genus and fam . 

I 

{ 
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CHAP. x.] 

Order, Family, and 
Genus . 

PYCNONOTID.iE. 

49. lIiicroscelis 
50. Pyenonotus 

OIlWLID.iE. 

51. Oi'iolns 

lIf U8CIOAPIDIE. 
52. lIf usei capa 
53. Rutalis 

54. Erythrosterna .. . 

(Xn,nthopygia .. . 
(Eumyia s­
(Cyanoptila 
(Sil'hia 

55. Tehi trea 

LANIID.iE. 

"56. Lanius 

CTelephonus 

COIlVIDIE. 

57. Garrnlns ... 
58. Perisorens 

(Uroci ssa ... 
59. Nuci/mgct 

60. Pica ... 

61. Cl..1Ianopica 
62. Corvus .. . 
63. 1'1'cgillls .. . 

NECTARlNIID.iE. 

(Arachnecthra 

DI C.iEID.iE. 
(Zost erops 

AMPELlD"E. 
64 . . _Amp eli s . . , 

: 1- .1' 
HmUND"INID/':. 

65. Hirunuo ... 
66. Cot yle 
07. Cheliclon ... 

FrtINGILLID.iE. 

68. Frin gi illl .. : 
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Range within the Region. R:mgc beyond the Region. 

1 Japan 
2 Palestin e, N. Chin a, J apan 

Oriental genus 
Oriental and Et.hiopian 

2 

2 
2 

3 

1 
1 
1 
1 
2 

11 

S. Europ e, China 

'vV. and Central Europ e 
VV. Europ e to Japan and Chin a 

Central Europ e to N. China and 
Japan 

J apan) 
E. Thibet) 
J a.pan and Am oor) 
lIfolllJin, E. Thibet) 
N. China a.nd J apan 

Ethiopian and Oriental 

Ethiopian. 
E. and S. Africa, lIfo-

luccas 
Oriental & Madagascar 

Oriental gen us 
Oriental genus 
Oriental genus 
Oriental gen us 
Ethiopian llnd Oriental 

The whole r egion (axel. Atlanti c Nem·ctie, Ethiopian, 
"lsland s) Orienta.l 

N. Africa) E thiopian gen us 

7 ,V. Europe, N. Africa, to Jap an Himalayas, Formosa 
1 N . Eur ope and Siberia N. Am erica 
2 Cashm ere, Japan) Ori ental gen us 
3 W. Europe to Japan, and Him a· Himalayan pille for ests ' 

5 
la yas . 

'vV. Europe to China and Japan S. Chin a and Formo sa 
migrant s [1] 

2 Spa in, N. E. Asia and J apan 
12 Tho whole region 

3 W. Europe to N. China, Hima· 
layas 

Coslllopoli te ( excl. S. Am.) ' 

Abyss inian mount ain s 

P alest ine) Ori ental genus 

Amoor and Japan) EthiOjJ., Oriell., Austra l. 

2 No rth ern half of region North America 

2 
2 
3 

The wh ole r egion Cosmopolit e 
'['h e whol e region (excl. AtJa ll. I s. ) Nen rctic, Ethi op .. , Ori en. 
The whole region Oriental 

The wh ole region 
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Order, Family, and 
Genus. 

t,..o 'Po 

ZOOLOGICA L GEOGllAP H Y. [PART III . 

RaJlgC within the Region. Range beyond the Region. 
________________ ________________________ __ 

27'1 Ru ticill a 
28. Larvivora 
29. Dromol::e:t 
30 . Saxicola--
31. Cercomela 
32. Pra t incola 
33. A ccentm" .. . 

T B IALII DiE. 

34. Pte7'ol'hin1/,s .. 
(Malacocercus .. . 
(Crateropus 
(Trochalopteron 
(Ianth ocincla --

P .u'l' URID jE. 

(Parado xornis 
35. Conostoma 
36. Suthora .. . 

37. ... 
38. H ctcl·omOl'1J7U:6 .. 

ago eholomi s ... 

CI:\C LID IE. 

40. Cin clus 

(MyiophoDUS 

T ROGLODYTID jE. 

41. Trogl odyt es 

(Pn oepyga 

CE RTUII DIE. 

42. Cert hia 
43. Ticho(Zro7ll16 

S ITTID iE. 
H . Sit t:1 

P AR ID,E. 

45. P ai us 

46. LopllOphalles 
47. AC1'ed1blc6 ... 

48. lEgi t-haln s 

L roTH [CBID,E. 

(Propul'Us .. . 

10 
2 
3 

10 
2 
3 

12 

En. t o J apan , N. Afr., Him alayas . 
E. Thib et, Amoor, J apan 
S. Eur ope, N. Africa, Palest in e 
Th e whole region 
Palestine (a desert genu s) 
"Y. Enrope, R. Africa to Indi a 
W. Europe t o J apa n ; hi gh 

Hima layas 

3 Thibet and N . W . China 
1 Pa lest ine) 
2 N. Africa , Persia) 
3 E. Thibet) 
3 E. Th ibet) 

3 H imalaya s an ,] E . Thibet) 
1 H igh H imalayas and E. Thibet 
3 E. 'l'hibet 

1 VV. Enrope to W. Siber ia 
1 Nep anl and E. Thi bet, from 

10,000 feet altit ude 
1 E. Thibet 

Abyss ini a, Indi a 
Oriental 
Ethiopian 
E. and S. Afri ca, India 
N. E. Afri ca, N.W .I!1(lia 
Ethi opian t o Oriental 
Him alayas (1) in win ter 

Oriental genu s 
Ethiopi an genus 
Orienta l genus 
Qriental genus 

(1) Orieil tal genus 

Himal ayas, China, For­
mosa 

5 Th e whole r egion (Atl anti c I s- Am erican highl and s 
lands exclu ded ) 

1 Turkestan, Thian -S}HtIl Moun- Oriental genus 
t ains, 6, 000 feet 

3 Ict'l and and Brit ain to J apmi 

2 E. Thi bet) 

2 W . Europe to N. China 
1 S. Europ e to N. China 

Neotropieal and N earc­
_ Himalayas 
Uncntal genus 

Him alay as, N caret ic 
Abyssinia, Nepaul, hig h 

7 W. Eur ope ta Hi malayas allCl Indi a, Nearct ic 
Jap an 

20 

6 
() 

1 

W. Enrop c to KUll1schatka, N . 
Africa 

Europe and high H imalayas 
W. Eur ope to N . China and 

S. K l£mope 

4 Moupin, in E. 'r hi bet ) 

N Oriental, Ethi­
oplan 

Nem-ctic 

Ethiopia n 

Oriental genus alldfam . 
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Order, Family, and 
Genus. 

PYCNONOTIDiE . 

49. Micros celis 
50. Pycnollotus 

OIlIOLIDiE . 

51. Oriolns 

1\1 USCIOAP IDlE. 

52. 1Yf uscicapa 
53. Butalis 

54. Erythrosterna ... 

(Xallt hopygia ... 
(Enm yias-
( Cyanoptila 
(Sil'lli 'L '" 

55. Tchitr ea 

LAN II D1E. 

Lanius 

tTelephollus 

ConVID 1E . 

57. Gar rulu s ... 
58. Peri soreus 

(Urocissa ... 
59. Nuc1Jmga 

60. Pica ... 

61. Q.'Ianopica 
62. C"orvus '" 
63. PI'CgilU8 . .. 

NE CTARINIID 1E. 

(Aracllllecthm 

DI C1EIDiE . 

(Zosterops 

AMPELID JE. 
6·1. .. Anlp eli s 

H-r -
HmU ND'IXI.Q 1E. 

65 . Himntl.o ... 
66 . Cotyle 
ti7. Chelidon ... 

68. Frin gilla .. . 
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..... .; 
0", 
·-s 

0 ", 

"':::. 
Range within the Region. R:mgc beyond the Region. 

------- ---- ---------

1 J apan 
2 Palestine , N. China, J apa n 

2 

2 
2 

3 

1 
1 
1 
1 
2 

S. Europe, Chin a 

,\V. and Central Elll'ope 
W. Europ e to Japan and China 

Centr al E\ll'ope to N. China and 
Japan 

Japau) 
E. Thibet) 
Japrm and A111oor) 
l\[ollpin, E. Thib et ) 
N. Chin ft and Japan 

Oricntal genus 
Oriental anti. Ethiopiau 

Ethiopian and Oriental 

Ethiopian. 
E. anti. S. Africa, Mo­

luccas 
Orienta l & Madagascar 

Oriental genus 
Oriental genus 
Oriental genus 
Oriental genus 
EthiojJian allLI Orienta l 

11 The whole region (excl. Atla nti c Nearctic, Ethiopian, 
' Islands) Oriental 

N. Africft) Ethiopian genus 

7 VY. Europ e, N. Afri cft, t o Japftn Himalayas, Formosa 
1 N. Europe and Siberia N. Amcrica 
2 Cashm ere, Japan) Oriental genus 
3 "\V. E\ll'ope to Japan, and Rima· Himnhyan pi ll e forests ' 

5 W. l<3urope to China and Japml S. China and Formosa 
migr rmts [1] 

2 Spa in, N. E. Asia and Japan 
12 Tho whole region Coslllopolit c( excL S. Am.) ' 

3 W. Europe to N. China, Hima· 
layas A byssinian mou ntains 

Palestin e) Ori r.ntal genus 

Amoor and Japan ) EthiolJ., Orien. , Austral. 

2 N orthel'll hal f of J'C"gioll Nort h America 

2 Th e "'h ole region Cosmopoli te 
2 Th e whole regioll (exel. Atlan. Is.) N ear<; ti c, EthioF, Orien. 
3 The whole region Oriollt al 

Th o whole region Arnica. 
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Order, Fml1ily. and 
Gl.' lltl 5. 

69. Acan this 

70. Procarduelis .. . 
71. Chrysomitl'is .. . 
72. Dl'yospiza 

73. lJietoponi((, 
Chlorospiza 

(f). Passer ... 
76. 1lfontifringiJIa 
77. l ii·ingilla·uda .. 

78. Coccothrau stes 

79. Myce7'obas 
80 Eophona .. . 
81. 

(Crith ag ra 
82. Carpodac us 

83. El·ythrospiza ... 

84. Ura{f1LS ... 
85. l"oxia 
86. Pinicola ... 
87. P,·opyr1'futla ... 
88. PYl'dwspiza 
89. Linot a . .. 
90. Leucos ti ct e ... 

Em bcri zin re 
91. ) Euspiza .. . 
92. Emberiza .. . 
93. Fringill ari a .. . 
94. PJect roplmnes 

!J5. I>asto[' 
91i. Stul'llin. 
97. StUl'Jlus .. . 

(Amydru s 
98. Podoces .. . 

A LAVDlDAl. 
99. Otocorys 

100. Alauda .. 
101. Galeri ta ... 

102. Caland rclla 

103. }'felanocoryph(l. 
104. Palictsirt ... 

(Certhil anda 
(A laelnUIl 

ZOOLOGICAL GEOGRAPHY. [ rAnT lIT. 

. i 3 Runge wit.hin the n t'ginn. beyo nd tlle Hcgion . 

zt l __________________________ --------- ---------- -

3 Europ e and N. Africa to Central 
Asia 

High Him alayas and E. Thib et 
2 W. Europe to Japan N. and S. Ameri ca 
4 ·Atl antic Islands to Palestine, N. 

5 
8 
4 
1 

3 

2 
2 
9 
1 

Africa 
N . E. Europ e to W. Him alayas 
W. Europ e, N. Africa t o J apan China, E. Afri ca 
Th e whole reg ion Ethiopian, Oriental 
Europe to Cashm ere and Riberia 
N. ·W. Himal ayas to E. Thib et, 

hi gh 
W. Europe, High Himalayas to N. Am erica 

J apan 
Centra l Asia& High Him alayas 
K Thib et, China , and Japan Chin a 
Azores to Japan, High Him alayas Alaska 

12 
Palcst in.e) . . Ethiopia n genu s 
Cent . E u. to Jap an, High Hlm a- Incli a & Chill a, N. Am er. 

layas 
N. Africa to Afgha nista n alit! 4 

TUI'kesta n 

N. Am erica 
2 Turke stan & E. Thib et to J apan 
3 Europe, High Himal ayas to Jap an 
1 K. E urope, Sib eria 
1 High Him alayas 
1 Snowy Himalayas 

N. Amer ica 
Umj eelin g in winter 

6 The whol e reg ion 
4 Tu rkestan to Kamsc hatk a 

N. Ameri ca 
N. VV. Am eric a 

-1 E. Europ e to Japan N. America 
25 Europe to J"p an India , Chin a 

;1 S. El1l'ope, N . Africa Afri can genu s 
2 No rthern half of region N. Am(\rica 

• 
1 East El1I'ope, Cen tral Asia India 
2 Amoor, J a pan, N. China O"iental 
3 Th e who le reg ion (exc l. At lanti c [ndi a., China 

Islands) 
1 Palestin e) N. E. Afr ican genus 

3 Cen. Asia, Turk esta n, Yarkand 

N. E1II'ope to J apa n, 'N. Afri ca, r nclia,N .A llleri ca, An des 
Ambi a 

The who le region (pxcl. l celallll) ' nelia, A frica 7 
2 Centra l Eu rope t.o N. Chin a, N. ndi a, Central Afri ca 

Afri ca 
Centra l E1l1'ope to N. China, N nui a 

Afric a 
5 S. Ru. N. Africa, N. & Cen. Asi W. I llllift 
1 
1 Africa) 
1 , :-\. Africa, 

". Afri can gp.nn s 
: 1·: tlii " l' iall g f' IIt1 S 



'.1 

CHAP. X.] 

Order, Famil y, and 
Genus. 

105. Ammoman es ... 

M CTACILLIDiE. 

lOG. lIfotacilla 
107. Buuyt es 
108. Calobates 

PlTTID iE. 

(Pitta 

PJCARI iE. 

Pr ClD.iIl. 

109. Picoides . .. 

1l0 . Picus 

llI. 

112. 
.-113. 

Hyp opicus ... 
(Yungi picus ' " 
Dry ocopus 
Geciuu s ... 

Yli NGID iE. 

114. Yun x 

C UCuLl D,E. 

115. Cuculus ... 

116. Coccystcs 

COHA CII DiE . 

117. C(jracias ... 
A (Eury stom us . 

MER OPID1Jo;. 

118. 1I1erops 

. ALCEDI NIDiE. 

(H alcyon 
119. Alccdo 
120. Ceryle 

UP UPIDiE. 

121. Vp upa 

CA PRIM ULGlD 1E. 

122. Capri mulgns .. 

C YPSEI. lDiE. 

] 23. Cypseln s 
124 . Chretura .. 

THE PALlEARCTIC REGION. 

...... rri 
CO 
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Range' beyond the Reginn. '0 
0 0 Rnnge within the Regio n 
z!j; 

3 S. Europ e, N. Afri ca, to Cash- Afri ca, India 
mere 

6 Th e whole region Oriental, E thiopi an 
4 t o Chin a Oriental, Molu ccas 
2 Atlanti c Is. , IV. Enrop e, to Chi n" lIIalaisia, Madag ascar 

1 Japan) & Austral. genus 

3 N. and Cen. Europe to. Thib ct & North Ameri ca 
E. Asia 

16 The whole region (excl. At.lant ic In dia, China, N. and . S. 
l slands) America 

I N. China Him alayas 
I N. Chin a) (l rieutal genu s 
1 N. & Cen. Eur ope to N. Chin a Neot ropir.al 
6 W. E urope to Thibet, Amour & I Oriental 

J apan 

2 \Y . Europ e to N . 'vY. Indi a, E. Afric a, S. Afrk a 
Thib et and J apan 

2 Th e whole region (excl. .A tl ant i( Ethi op. Oriental Austra l. 
Islands) 

S. Eu rope and N. Afli ca Ethi opian and Oriental 

Cent.. Europe to Cent . Asia 
.\111 001 in summ er) 

Ethiopian, Orient al 
)riental & Austral. genus 

2 S. Eur ope to CaSl1111ere, N. c\fri c, aud Oriental 

!l \\T. Asia, N. China, J apun) I!:thiop., Orien., Austral. 
2 N. Chin a 
2 ". E. Europe, Ja pan Uriea, India, America 

'. Europe, N. Chin a 

5 i';urope to J apan 

The wholo region (excl. l celnnrl 
I Chin a, Dauri a 

": tb iop. & Oriental genu s 

'·;tbiopi an and Orienta l 

Ame rica 
Ind ia 
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Order, Family, and 
Genus. 

COLU.M:BiE. 

COLUMBIDiE. 

125. Columba 
126. Turtur '" 

( Als::eCOlllUS 

GALLINiE . 

PTERO CLID11:. 

127. Ptel'Ocles 
128. SYr1'haptcs 

T ETRAONIDiE . 

129. Franeolinus 
130. PC?'di3; .. . 
131. Cotu1'I1ix 
132. L C1'1VCt '" 

133. Cctccabis .. . 

134. T ctmogctllu s ... 

135. Tetrao .. . 
136. BOHasa .. . 
137. Lago pus .. . 

I'Il ASL\NID ,E. 

138. (}rossoplilon .. . 
139. L ophoplwnts .. . 

140. Tetraop h asis .. . 
141. Ceriornis 
142. Pncl'a sia-
143. Phas ianu s 
144. Tha nmalc a 
145. Ithaginis 

TunNI CIlliE 

146. 'l'urnix 

ACCIPlTRES . 

VULT URIIl iE. 

147. Vu Ztn1' ... 
148. Gyps 
140. OtogYTlS 
150. N eophro n 

F ALCONIDiE. 

151. Circus 
] 52. Ast nr 
153. AceipitCl> 
154. But eo ... 

ZOOLOGIC A L GEOGRAPHY. 

....... t.h 
0<> 

Range within the Region. 
",,0 

1-------------------- 1 

6 The whole region 
4 W. Enr oJle to Japan 
1 E. Thib ct) 

[ PART III. 

Range beyond th e RegioI' 

Africa, Asia., Ameri ca 
Ethiopian and Orient al 
Oriental genus 

2 S. Europe, N. Africa, to IV. Indi a Ethiopi an genu s 
2 Cent ral Asia, N. China 

1 Borders of 1[ctlit ermncall 
2 Europ e to Mongo lia 
1 Ccntml Gmt S. Europe to Ja.l'an 
1 Snow y HimaL:tyas to B. Thib et 
5 Cen. l·;m ope and N. Africa to N. 

W. Him ahyas 
4 Caucasus to E. Thib ct and Altai 

Mountains 
4 allli N. Asia 
1 Europe allLl N. Asift 
4 Iceland, W. Elll'opr. to Japan 

4 Thib et, M()ugolia, N . Chinn. 
3 Cashm ere to E. Thih et (highesL 

"'oo us ) 
1 E. Thi bet 
1 N . W. Himalayrrs (high) 
3 N . YV. Himalayas to N. W. Chin a 

10 IVeste1'11 Asia to Japan 
3 E. Thib et to Amoor, N. Ch inft 
2 Nepaul to E . 'fhib et (high) 

Ethiopian, Oriental 

Ethi op. , Orien ., Austml. 

Abyssin ia, Ambia 

N . America 
N. Ameri ca 
N. America, Greenland 

E. Thibet (1) 
HimalayftS to W . China 
Himalayas 
\1'. Himalayas, Formo sa 
West China 

2 Spain and N. Afri ca, N. Chin a Ethiop. , Orien., Austral. 

1 Spa in and N. Afr!ca to N. Ch.ina . . 
1 S. E1ll'ope, PaJest lTle, Cen. AslU E. Afn cn, 
1 S. Eur ope, N. Afri ca S. 
1 Atlanti c l sds. to Palestine Afn ca, Incl1a 

5 Europ e to .T apan 
1 Eur ope to N. Chin a 
2 Enr ope to Jap an 
4 Euro pe to J apan 

Alm ost Cosmopolite 
Alm ost Cosmopolite 
Alm ost Cosmopoli te .­
Cosmop olite (8XC1. Au s-

tralia) 

r 

I 
." 
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Order, Family, anel 
Genus. Range witllin t he Region . R ange beyond the R egion. • <> 

0" 

155. Arcbibuteo 1 N: Europe to Jap an N. America 
156 . Gypaetus 1 S. Europ e, N. Africa Abyssinia, Himalayas 
157. Aquila 5 Europe to Jap an . Nearctic , Etbiop., Orien. 
158. Nisae tus .. . 2 E. .Europe, N. Afri ca, VlT. Asia Imli a., Austral ia .. 
15 9. Circaetus 1 E. and S. Europe, N. Africa, Vi'. Africa, Indi a 

Asia 
160. H aliruetu s· 3 Iceland and S. Europe to Japan Cosmopolite (excl. Nco-

tropical region) 
] 61. lIiilvus 4 Europe to J apan, N. Africa '1'be Old World &Ailstra l. 
162. Elanus 2 N. Africa, N. China to Amoor Cosmopolite (excl. East 

Pernis 
U.S . ) 

] 63. 1 Europ e to J t. pan ·Ethiopian and Orienta l 
Hi.!. F alco 5 The whole region Cosmopolite (excl. Pacific 

165. Hi erofulco 
I sland s) 

5 The whol e rl.'gion N. America 
166. Cerchneis 4 At1antic Islauds to Japan Cosmop. (exc1. Oceania) 

PAKDIONIDjE. 
16 7. P amliou- 1 Europe to J apan Cosmopolite 

STltIGIDJ"E. 
] 68. 8111'11ia 1 N. Europe and Siberia North America 
]6 9. Nyctea 1 Arcti c regions Arctic America 
170. Athene 4 Cp.ntml and S. Europe to Japan Ethiop . , Orien., Austral. 

(Ninox 1 N. Chin a and J apan) Orien tal genus 
.17l. Glancidium 1 Europe to N. China America 
172. Bubo 2 Europ e to N. Chin a Africa, Indi a, America 
173. Scops 3 S. Europe to Japan Afri can, Orien ., Austml. 
174. SYTlJillm ... 5 Europ e to Japan African , Oriental, Amer. 
17 5. Otu s 2 Europe to J apan Almost Cosmopolit e 
176. Nyctala 1 N. Europe to E. Siberia N. America 
177- Strix 1 Europe and N . Africa All warm & t emp . region s 

e 

01" VC1"?J of W ctding nnd Swi1l1'1m:ng Birds . 

GRALLLE. 

R ALLID£. 

01"t?Jgo'lnct1"((' 

S COLOPACIDlE . 

l bid01·"yncha .. 
T erekia . .. 
H elodromas 
lIfach ctcs ... 

GLA. REO LlDlE. 

CHAHA nRIID Jll . 

Van ellu s 

8 Europe, N. E. Africa 

1 Cashm ere & Cen. Asia, N . Chin a Him alayan Valleys 
1 N . E. Europe and Siber ia Indi a,Austral ia(migra nt) 
1 E. anel N. Europe, N. Indi a 
] N. and Cen. E lU'ope, Cen. Asia Indi a in wint er 
1 N.E . Asia Bengal 

1 N. Africa, Spain 

8 Enr ope to the Pl1njaub s. America 

., 
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'; ........ ange W I In e eglOn. ang a eYOD( 1e R egio.n. _ _ __ _____ _____ __ __ : __ · ____ ____ ____ ___ ______ __ 

UTIDID.iE. 
Otis .. 2 W. Eurepe to lIIongolia,N .Afl'ica 

ANSERES. 
ANATID.iE. 

Aix .. . 1 N. China to Amoor N. America 
Bucephala 3 Iceland, N. Europe, and Asia N. America 
Histrionicus ... 1 Iceland, N. Siberia N. America 
H arelda . .. 1 N OIih of whole r61,rion Arctic America 
Somateria 3 North of whole region N. Ameri ca 
ffidemia .... 3 North of whole regiun N. America 

LARID.iE. 
Ris sa 1 North coasts of whole region N. America 

COLYMBID.iE. 
Colymblls 3 North of whole region N. America 

ALCID.iE. 
Alca 2 North coa·sts of whole region N. America 
Fratercul a 3 North coasts of whole region N. America 
Uria 3 North coasts of whole region N. America 
:M:ergulus 1 lcela.nd and Arctic coasts Arctic Ameri ca 

j 
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CHAPTER XI. 

THE ETHIOPIAN REGION. 

THIS is one of th e best defined of th e great zoological regions, 
consistin g of tropi cal and South Africa, to which must be added 
hopi cal Arabia, Madagascar, and a fe,,' other islands, all popu­
larly known as African. Some naturalists would extend the 

- region northward s to the Atlas Mountains and include the whole 
of the Sahant ; but th _ ani-rna] life of the northern part of that 
great desert seems more akin to th e Palrearctic 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 mitural 
history of the great plateaus which rise like isla.nds in the waste 
of sand, it will be safer to make the provisional boundary line at 
or near the tropic, thu s giving the northern half to the Palrearctic, 
the southern to th e Ethiopi an region. The same line may be 
continu ed across Arabia. 

With our present imperfect knowledge of the interior of 
Africa, only thr ee great continent al sub-regions can be well ·de­
fined. The open pastur e lands of int erior tropical Africa are 
wonderfull y uniform in their productions; a great number of 
species ranging from Senegal to Abyssinia and thence to the 
Zambesi, whiJe almost all the commoner African genera extend 
over th e whole of this area. Almost all thi s extensive tract of 
country is a moderately elevated plateau, 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 lati tude, is a. very . 
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different kind of country; being almost wholly dense forests . 
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-west err! watershed 'of the Nile; and far to 
the south we find it again unmistakably indicated, in the exce3-
sively moist forest country about the head waters of the Congo, 
where the heroic Living stone met his death. In this forest 
district many of the more remarkable African types are alone 
found, and its production s occasionally present us with curious 
similarities to those of the far removed South American or 
Malayan forests. TIlls is our seconcl or West Afri can sub­
region .. 

Extra-tropical South Africa possesses features of its own, quite 
distinct 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 rich est, most peculi ar, and most remarkable on 
the globe '; and in its zoology it has a speciality, silllilar 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 aseertained, but it is prob ably bound ed 
by the K alahari desert on the nOTth-west, alld by the Limpopo 
Valley , or the mount ain range beyond, on the north- east, althougTl 
some · of its peculiar forms extend to Mozambique. There 
remain s th e great Island of Madagascar, one of the most isolated 
and most inter esting. on the globe, as regards its animal produc­
tions' anct to thi s must be added, the smaller islands of Bourbon, , 
Mauritius and Rodriguez, the Seychelles and the Comoro I sland s, 
forming together the iliascarelle I slands,-the whole constituting 

our fourth sub-region. 
Zoological of the Ethiopian Region.- We have 

now to consider briefly, what are th e peculiarities and chara c­
teristics of Ethiopian Region as a whole,-th Qse which give 
it its distin ctive features and broadly separate it from the obher 
prim ary zoological regions. 

... 
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jl£ammalia.-Tbis region has 9 peculiar families of mammalia. 
Chiromyidre (containing the aye-aye); Potamogalidre and Chry­
sochloridre (Insectivora); Cryptoproctid::e and Pl'otelidre (Carni­
vora); Hippopotamid re and Camelopardalidre (Ungulata); and 
Orycteropodidre (Edentata). Besides these it possesses 7 pecu­
liar genera of apes, T1'oglodytes, Colobus, Myiopithecus Ceno­
pithec7tS, Cenoceb7ts, 1'he7'opithcc7ts, and Cynocephalus " 2 sub­
families of lemlU's containing 6 genera, confined to Madagascfl.r, 
with 3 genera of two other sub-families confined to the con­
tinent; of Insectivora a family, Centetidre, with 5 genera, 
peculiar to Madagascar, and the genera Pet7'ocl7'Om7tS and Rhyn­
chocyon belonging to the Macroscelididre, or elephant-shrews, 
restricted to the continent; numerous peculiar genera or sub­
genera of civets; Lycaon and lJfegalotis, remarkable genera of 
Canid::e; Icto nyx , the zorilla, a genus allied to the weasels ; 

" 13 peculiar genera of Muridre; P ecti.natO'I', a genus of the South , 
American family Octodontidre; and 2 genera of the South 
American E 'lhimyid re or spiny rats. Of abundant and charac­
teristic groups it possesses lJiIac1'oscelicles, Felis, Hyccna, Hyrax, 
Rhino ceros, and Elcphas, as well as several species of zebra and 
a great variety of 

#-- -

The great speciality in.dicated by these numel'OUS peculiar 
families and genera, is still farther increased by the absence 
of certain groups dominant in the Old-World continent, 
aft absence which we can only account for by the persistence, 
throngh lung epochs, of barriers isolating the greater part of Rfrica 
from the rest of the world. These groups are, Ursidm, the bears; 
Talpid ::e the moles; Camelid re, the camels; . Cervidre, the deer; 
Caprinre, the goats and sheep; and the genera Bos (wild ox); and 
Sus (wild boar). Combining th ese striking deficiencies, with 
th e no less striking peculiarities above enumerated, it seems 
hardly possible to have a region more sharply divided from 
the rest of the globe than this is, by iLs whole assemblage of 
mammalia . 

Birds. - In bird s the Ethiopian region is by no means so 
strikin gly peculi ar, many of these having been able to pass the 
ancient barrier s_which so long limited the range of mammalia. 



25-l . Z()OLOGICAL GEOGRAPHY. [P AIlT Ill. 

It is, however, sufficient ly rich, possessing 54 families of land 
birds, besides a few genera who3e position is not well ascertained, 
and which may constitute distinct families . Of these 6 are 
peculiar, Musophagidre (the plantain eaters); Coliidre (the colies) ; 
Leptosomidre, allied to the cuckoos; Irrisoridre, allied to the 
hoopoes; and Serpentaridre, allied to the hawks. Only one 
Passerine family is peculiar-Paictidre, while most of the other 
tropical regions possess several; but and 
here classed with the Sturnid re, ought, perhaps, to form two 
more. It has, however, many peculiar genera, especially among the 
fruit-thrushes, Pycnonotid re ; flycatchers, Muscicapidre; shrik es, 
Lanidre; crows, Corvidre ; starlings, and weaver-birds, 
Ploceid;;e; the latter family being very characteristic of the region. 
It is also rich in barbets, Megal;;emid;;e (7 peculiar genera); 
cuckoos, Cuculid ;;e; rolleJ:s, Coraciidre; bee-eaters, Meropidre; 
hornbills, Bucerotidre; and goat-suckers, Caprimulgid;;e. It is 
poor in parrots and rather so in pigeons; but it abounds in 
Pte1'ocles and Fmncolinus, genera of Gallinre, and possesses 4 
genera of the peculiar group of the guine,a-fowls, forming part of 
the pheasant family. It abounds in vultures, eagles, and other 
birds of prey, among which is the anomalous genus 
the secretary-bird, constituting a distinct family. Many of the 
most remarkable forms are confined to Madagascal; and the 
adjacent islands, and will be noticed in our account of that sub-

e 

Reptiles.-Of the reptiles there are 4 peculiar Ethiopi an 
families ;-3 of snakes, Rachiodontic1re, Dendraspid re, and Atrac­
taspidre and 1 of lizards, Chamresauridre. 

Psammophidre (desert snakes) are abuudant, as are Lycodontidre 
(fanged ground-snakes), and Viperid re (vipers). The following 
genera of snakes are peculiar or highly characteristic :-L epto­
'rhynchus, Rhamnophis, H e1petethiops and Gmyia (Colubrid re) ; 
Hopsid1'Ophis and Bucephalus (Dendrophidm); Langalia (Dryo· 
phidre); Pythonodips(ts (Dipsadidre); Boedon, Lycophidion, Hoh./,-
1'opholis, and Lamp1'ophis (Lycodontid re); H01,tulia 
and Sanzinia (Pythonidre); CY1ptophis, Elapsoiclea and P03cilo­
phis (Elapid re) ; and Atheris (Viperic1re). The following genera 
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of lizards are the most characteristic :-Mvnot?'ophis 
ternidoo); CordyZus, PseudocordyZus, CO?'dyZosauTus, 

Sau?'ophis and Zomt?'us (Zonuridoo); Sphrenops, 
Scelotes, Sphrenocephalus and Sepsina (Sepidoo) ; Pachydactylus 
(Geckotidoo); Agama (Agamidoo); and Chanwleon (Chameleonidoo). 
Of tortoises, Cynyxis, pYiJ.-'is and Che1'Sina (Testudinidoo), and 
Cyclode?'ma (Trionychidoo) are the most characteristic. 

Amphibia.-Of the 9 families of amphibia ther 'e is only 
1 peculiar, the Dactylethridoo, a group of toads; but the 
Alytidoo, a family of frogs, are abundant. 

Fresh-wate?' Fish.-Of the 14 families of fresh-water fishes 
3 are peculiar: Mormyridoo and Gymnarchidffi, small groups 
not far removed from the' pikes; and Polypteridre, a sma1l group 
of ganoicl fishes allied to the gar-pikes (Lepidosteidffi) of North 
America. • 

SU?n?ncwy of Ethiopian Ve?'tebmtes.-Combining the results 
here indicated and set forth in greater detail . in the tables of, 
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 

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: Lepidoptem.-ll out of the 16 families of butter- ' 
""-- flies have representatives in Africa, but none are peculiar: 

Acrreidoo is one of the most characteristic families, and there 
) 



256' ZOOLOGICAL GEOGUAPHY. [PART III. 

are many interesting forms of and 
l!apilioniclre. The peculiar or characteristic forms are .A 
(Danaidre); Gnophodes, L eptonew'a , H eteTopsis and 
Ccenyra (Satyrid re); ACTcea (Acrreidre); LaclvnopteTa, PTecis, 

Cnni s, GodaTtia, Amphid erna, Pscndac1"(£a, 
EW'yphen e, R O?nalceosoma, Ate7'icet, H et7'l1Ut, 
M ene7'is, Cham,xes, and Philognoma eN ymphalidre); Penti tet, 
L ip tena, DnTbania, Z e7'i tis, Capys, Epilola, H ewitsoni a 
and Deloneum (Lycrenidre); P seudoponti a, Icl771ais, Teracohts, 
CallOSUM (Pierid re) ; A ban tis, Cemt7'ichia and Cetp7'oM (Hes­
peridre). The total numb er 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 equatori al forest distri ct, 
which is the only part likely to be very productive in this 
order of insects . 
. Coleoptem.-In our first representative family, Cicinuelidre 

or tiger-beetles, the Ethiopian region is rath er rich, having 13 
genera, 11 of which are peculiar to it; and among these are 
such remarkable forms as lYlanticom, lIfy Tmecoptera and D7'omica; 
with lIfegacepheda., a genus only found elsewhere in Australia 
and South America. 

In Cambidre or carnivorous ground beetles, there are 
about 75 peculiar genera. Among the most characteristic 
are Anthia, POlY7'hina, Gmphi p te7'us and Piezia, which are 
almost all while 0 7·thogonius, H exagonia, ]J[aC7'ochilus, 
ThYTeoptents, E uclel1Ut, and Abacetus are common to this and 
the Oriental region; and to the Neotropical. 

Out of 27 genera of Buprestidre, or metallic beetles, only 6 are 
peculiar to the region, one of the most remarkable being Poly­
bothTlts, confined to Madagascar. Ste1'nocera and ChTysocJw'oa are 
characteristic of this region and the Oriental; it has Ju loclis in 
common with the Mediterr anean sub-r egion, anci. B elionotct 

with the Malayan. 
The region is not rich in Lucanidre, or stag-beetles, possessing 

only 10 genera, 7 of which are peculiar, but most of th em con-

.., 
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sist of single species. The other three genera, Cladopnath1ls, 
Nigidius, and Figulus, are the most characteristic, thongh all 
have a tolerably wide range in the Old World. 

In the elegant Oetoniidre, or rose-chafers, this region st.and:; 
preeminent, possessing 76 genera, 64 of which are peculiar to 
it. The others are chiefly Oriental, except OxytMcea which is 
Eliropean, and Stetlwd es1na which is N eotropical. Preeminen t 
jn size and beauty is comprising perhaps the most 
bulky of all highly-colour ed beetles . Other large and char­
acteristic genera 8;1'e Ce1'at01'hina, IscMwstorna, Anochil ia, 
Diplognatha, Ageni1is, and many others of less extent. 

In the enormons tribe of Longicorns, or long-horned beetles, 
the Ethiopian is not so rich as the other three tt'opical regions; 
but this may be, in great part., owing to it.s more productiYe 
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 th e peculiarities of as 
regards other regions may be name'd. Among Prionidre, Titho es 
is a characteristic Ethi opian genus. A few species of the 
American genera PW'cvnclm and lvlallodon occur here , while the 
North Temperate genus P1'ion7ts is only found in Madagascar. 
Among Cerambycidre, PI'01neces is the most characteristic. The 
American genera Oerne and CY1'torne1'Us occur; while H ornalach­
nus and Philagathes are Malayan, and L eptocem occurs only in 
Madagascar, Ceylon, Austro-Malaya, and Australia. The Lamiidre 
are very fine; St ernotomis, T1'agocephala: C61·ople.sis, Ph1-yneta , 
Volurnnia, and NitOC1'is beina very abundant and characteristir:. , " 
Most of the non-peculiar genera of this family are Oriental , 
but Spalacopsis and Acanthocle1'es are American; while T etmglen p.s 
and S cluenionta have been found only in East and South Africa 
and in Malaya . 

TerrestT1'al the extensive family of the Helicidm 
or snails, 13 genera are represented, only one of which, 

, COl1tmna, is peculiar. This region is however the metropolis of 
Achatina, some of the species being the largest land- shell s 

S 
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known. Stenogym, and are characteristic 
genera. is absent, though one species inh abits St;. 
Hel ena. The operculated shells are not very well represented, 
the great family of Cyclostomidre having here only nine genera, 
with but one peculiar, Lithicl ion, found in JYIadagascar, Socotra, 
and Arabia. N oue of the genera appear to be well represented 
throughout the region, and they are almost or quite absent from 
IV est Africa. 

According to Woodw?-Td's lIfan16al (1868) West Africa has 
about 200 species of land-Bhells, South Africa about 100, 
JYIadagascar nearly 100, Mauritius about 50. All the islands 
have their peculiar species; and are, in proportion to their 
exten t, much richet than the continent j as is usually the cuse. 

THE ETHI OPIAN SUB -R EGIONS. 

It has been already explained that these are to some ' extent \ 
provisional ; yet it is believed that th ey represent generally the 
primary natural divisions of the region, however they may be 
subdivided when our knowledge of their productions becomes 
more accurat e. 

I. The Ea st AfT ican SL6b.ngion, 01' Central and E ast Af1·ica. 

This division includ es all the open countr y of tropical Africa 
sout.h of the Sahara, as 'well as an und efined southern margin "of 
that great desert . , ;Yith the exception . of a narrow strip along 
the east coast and the valleys of the Niger and Nile, it is a vast 
elevated plateau from 1,000 to 4,000 feet high, hilly rather than 
mountai nous, except the lofty table land of Abyssinia, with 
mount ains rising to 16,000 feet and extending south to the 
equator, where it termi nates in the peaks of Kenia and Kil i­
mancljal'o, 18,000 and 20,000 feet high. The northern port ion 
of this sub-region is a belt about 3QO 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 -­
mount ains of Abyssinia . The greate r part of this tract has a 
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moderate elevation, The eastern portion reaches from abollt the 
second cat.aract of the Nile, or perlutps from about the parallel. 
of 20° N, Latitude, down to about 20° S, Latitude, and from the 
east coast to wllere the great forest region commences, or to Lake 
Tanganyika and about the meridian of 28° to 30° E. Longitude. 
The greater part of this tract is a lofty plat eau. 

The surface of all this sub-region is generally open, covered 
with a vegetation of high grasses or thorny shrnbs, with scat­
tered trees and isolated patch es of forest in favourabl e situations. 
The only parts wher e extensive continuous forests occur, are on 
the eastern and western slopes of the great Abyssinian plate au, 
and on the Mozambique coast from Zanzibar to Sofala. The 
whole of this great district has one general zoological character . 
]l.fn,ny species ran ge from Senegal to Abyssinia, others from 
Abyssin ia to the Zambesi, and a few, as 111ul1g0S and 

cethiopic1U3, range over th e entire sub-r egion. Fennc­
C16S, [ctonyx, and several genera of antelopes, characterise eyp.ry 
part of it, as do many genera of birds, OO1'Cwias ncevia, 0 017/­
th01'nis cya?l.Ostigma, Toclcus nasutus, T. C1',lJth1'o1'hynclws, P a1'us 
Zfl7tCopteTus, Buphag af1'icana, Vid 'ua paraclisea, are examples 
of species, which are found in the Gambia, Abyssinia and South 
East Africa, but not in the "Vest African sub·region; and con­
sidering how very littl e is known of the natural history 
of the country imm ediately south of the Sahara, it may 
{v ell be snpposed that these are only a small vortion of the 

• species really common to th e \"h ole area in question, and which 
prov e its fundamental unity , 

Although this sub-region is so extrnsive and so generally 
uniform in physical featur es, it is by far the least peculiar pal't 
of Africa. It possesses, of course, all those wide-spread E thiopian 
types which inhabit every part of the region, but it has hardly 
any special features of its own. The few genera which are 
peculi ar to it have generally a limi ted range, and for the most 
part belong, either to th e isolat ed mount ain-pl atea u of Abyssinia 
which is almost as much Pal rearcti c as Ethiopi an, or to the woody 
districts of Mozambique "here the fauna has more of a West 
or South African character, 

s 2 
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.Mammalia.-The only forms of Mammalia peculiar to this 
sub-region are Th-e?'opithecus, one of the Cynopithecidre confined 
to Abyssinia; P et?'ocZ1·onnts and Rhynchocyon, belonging to the 
insectivorous Macroscelididre, have only been found in Mozam­
bique; the Antelopine genus Neotmgu8, .from Abyssinia south. 
ward; Saccost01nus and Pelomys genera of Muridre inhabiting 
Mozambique; H eterocephalus from Auyssinia, and H eliophobiu s 
from Mozambique, belonging to the Spalacidre; and P ectinator 
from Abyssini a, belonging to the Octodontid:::e. Oynocephal7ts, 
Rhinoceros, Oamelopa1'dalis, and antelopes of the genera 01'YJJ, 

Kobus, Nanot1'agus, Oephaloph7ts, Hippotmgus, Alce­
phalu.s, and Oatoblepas, are charact eristic; as well as Feli s, 
Hyccna, and numerous civets and ichneumons. 

Bi?'Cls.-Peculiar forms of birds are hardly to be found here· 
we only meet with two-H yp ocoli11S, a genus of shrikes in 
sinia; and Balceniceps, the great boat-billed heron_ of the U ppel' , 
Nile. Yet throughout the country birds are abundant, and most 
of the typical Ethiopian forms are well represented. 

R eptiles.-Of reptiles, the only peculiar forms recorded are 
Xenocalamus, a genus of snakes, belonging to the Calamariidre ; 
and Pythonodipsas, one of the Dipsadidre, both from the Zambesi ; 
and among lizards, Pist7tntS, one of the Geckotidre, from Abys­
sinia. 

Amphib l,a and Fi shes.-Thele are no peculiar forms of amphibia 
or of fresh-water fishes. • 

Ins ects.-Insects are almost equally unproductive of peculiar 
forms. Among butterflies we have Abantis, one of the Hesperidre, 
from Mozambique; and in Coleopter a, 2 genera of Cicindelidre, 
8 of Carabid re, 1 or 2 of Cetoniid re, and about half-a-c1ozen of 
Longicorns: a mere nothing, as we shall see, compared with the 
hosts of peculiar genera. that characteri se 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 essenti ally but one sub-divi sion of the great Ethiopian 
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region, and it suggests some curious speculations as to the former 
history of th at region, a subject which must be deferred to the 
latter of this chapter. In none of the other great tropical 
regions does it occur, that the largest portion of their area, 
althou gh swarming with life, yet possesses hardly any distinctive 
features except ' the absence of numerous types characteristic of 
the other sub-regions. 

Plate the Zoology oj ECGst Af1'ica:-Altbough 
this sub-region has so little speciality, it is that which abounds 
most in large animals, and is, perhaps, the best repr esentative of 
Africa as regards zoology. Some of the most distinctiv e of African 
animals range over the whole of it, and as, from i'eeent explora­
t ions, many parts of this wide area l1ave been made known to the 
readi ng public, we devote one of our plates to illu stra te the 
especially African forms of life that here abound . The antelop es 
represe nted are the koodoo (Tragelaphus st?'epsice1'os) one of the 
handsomest of the family, which ranges over all the highlands 
of Africa from Abyssinia to the south ern districts. To th e left 
is the aardvark, or earth pig, of North East ern Africa (01'ycte1'opu.s 
cethiopicu.s) \vhich, to the north of th e equator in East Africa, 
represents the allied species of the Cape of Good Hopp,. These 
Edentata are probably remnants of the ancient faulla of Africa, 
'when it was completely isolat ed from the north ern continents 
and few of the higher types had been introduced . The large 
bird in the foreground is the secretary· bird, or serpent-kill er 
(Se1'penta1'i11s reptilivoT11S), 'which has affinities both for the birds­
of-prey and the waders. It is common over almost all the open 
count ry of Africa destroyinO' and feedino' on the most venoIUOUS , 0 0 

serpe nts. The bird on the wing is the red-bill ed promerops 
(11'1'isO?' e?'yth1'orhynchus), a handsome bird with glossy plumage 
and coral-r ed bill. It is alli ed to the hoopoes, and feeds on 
insects which it hun ts for amonO' the branches of trees. This 

'" species also ranges over a large part of east and central Africa to 
near the Cape of Good H ope. Other species are fonnd in the 
west; and the genus, which forms a distinct family, Tr1'iso1'idce, is 
one of th e best marked Ethiopian types of birds. In the distance 
is a rhinoceros, 110W one of the characteri stic features of African 
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zoology, though there is reason to believe that it is a compara­
tiye ly recent intruder into the country . 

II. The TYest-Afl'ican SUb-1·cgion. 

This may be defined as the equatori al-forest sub-region, si11ce it 
comprises all that portion of Africa, frem th e west coast inl and, 
over which the great equatorial forests prev ail more or less unin ­
terr uptedly . These commence to the south of the Gambia River, 
and extend eastwards in a lin e rou ghly parall el to the southern 
m::ngin of the great desert, as far as the sources of the upp er 
Nil e and the mountain s forming the westel'll boundary of the 
basin of the great lak es; and southward to that high but marshy 
forest-country in wl1ich Livin gstolle ,,,as travelling at the time 
of his death. Its south ern limi ts are und etermined, but are pro-
1Jably somewhere about the para llel of 110 S. Latitud e.1 

This exten sive andln xuriant district has only been explored 
zoologically in the neighbourh ood of the Ii\! est coast. Much, no 
doubt, remains to be done in the int erior, yet its .main feat ures 
are sufficient ly well known , an d most of its characteristic types 
of animal li fe have, no doubt, been discovered, 

jJIammalia.-Sev el'al very important groups of mamm als are 
peculiar to tIds sub-region. Most prominent are the great 
anthropoid apes-th e gorilla and the chimpanzee-forming the 
genus T1'OgloclVtcs j and monk eys of the genera lI1'yiopithectts 
an el C'cl·cocebus. Two remark able forms of lemurs, P erodicticus 
and A rctoccbus, are also peculiar to 'West Africa. Among the 
In sectivo ra is P otanw!)ale, a semi-a.quat ic anim al, forming a 
distinct fami ly ; (mel tlll'ee pec uliar genera of civets (Vivel'l'ic1.:e) 
haTe been def;cl'ibecl. H vomoschus, a small, deer-lik e animal, 
belongs to th e Tl'[lgu1iclm, or cheYrobins, a family otherwise 

J Dr. Schweinfurth has accnrately determined the lilllits of the sub-region 
at the point where he crossed the wat ershed between the Nile tribu taries and 
those of the Shari, in 410 N. Lat. and 28:!-0 E. Long. H e describes a sudd en 
change in the cha.r<lcter of the vegeta tioD, which to the southwa rd of this 
poi.nt assumes a ' 711 est-African charac ter. Here also the chimpanzee and 
grey parrot first appeal', and certain species 'of pl.:nt s only known elsewhere 
in IVestern Africa .. 

-
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confined to tl{e Orient al region; and ill the squirrel family is a 
. curiou s genus, which resembles th e flying squirrels 
of other parts of the world, wit,hout being directly allied to them. 

Binls.-In this class we finel a larger proportion ate numb er 
of peculiar forms. H ypc?'geius and A lethe, belonging to the 
Timaliid re, or babblers, (Lre perhaps alli ed to J\1"alayau groups ; 
Pct?"inia, a peculiar form of tit, is found only in Princ e's I sland ; 

is an abund ant [wd characteri stic form of Pycnonotidre ; 
Fmse?'ia, H ypodes, and are peculiar 
genera of shrik es ; Picatha?·tcs is one of th e many stran ge forms 
of the crow family; CinnY?'icincl1tS is a peculiar genus of SlUl­

birds ; is supposed to belong to the Oriental Dic reichc, 
or flower-peckers ; vValdcnia is a recently-describ ed new form 
of swallow; a finch, Sp e?'mospiga, a \veaver bird, and 
Onychognatlms a starlin g, are also peculiar "\Vest African genera. 
Coming to the Picarire we have Ve1TecGUxia, a peculiar wooc1-
veck er; thr ee peculi ar genera of 'barbets (Meg2.1:emidre) ; 
the typical pl (Lntain-eaters (Mnsophaga); },fyioceyx, a peculi(Lr 
genus of kingfishers ; wbile Be?'enic01'nis is a genus of crested 
hornbill s, only found elsewhere in Malaya, The grey parrots, 

. of the genus Psittacus, are confined to thi s sub-region, as are 
two peculiar genera of partrid ges, and thr ee of guinea­
fowl. W e have also here a species of Pittn, one of the Ori­
ental family of ground-thru shes; ancI the Oriental paroquets, 
Pala;o1"nis, are fOHnd 11ere as well as in Abyssinia and th e 
Mascarene I slands, 

W e thu s find, both in the Mammalia and bird s of , Vest Africa, 
a special Oriental or even Malayan element not present in the 
other parts of t ropical Africa, alth ough appearing again in 
Madagascar. In the Mammalia it is represented by the anthro­
poid apes; by Colobus alli ed to Smnnopitlwcus, and by Ce?'cocdYlls 
aUied to .Macacus ; and especially by a form of the MaJayan 
family of chevrotains (Tragulic1re). The Malayan genus of otters, 
A onyx, is also said to occur in Wes t and South Africa. In 
birds we h (Lve special Oriental and Malayan affini ties in Alethe , 
PholiclO?'nis, BC1'enicornis, Pitta, and Pa.lCC01"l1is; while the 
Oriental genus 1'TcTon has a wide range in AJri ca. lYe shaH 
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endeavour to ascertain the meaning of this special relation at 
a subsequent stage of our inquiries. 

Plate V.-River Scene in West A/Tica, with ChctTacte?'istic 
Animcds.-Our has here well represented the luxuriance 
and beauty of a tropical forest; and the whole scene is 
snch as might be witnessed on the banks of one of the 
ri vel'S of equatorial vVest Africa. On the right we see a 
red river-hog (Potarnoclzee1'us peniciLlatns), one of the hand­
SOTuest of the swine family, and highly characteristic of the 
'West .African sub-region. In a tree overhead is the poito 
(Pe?'oclicticus potlo), one of the curiolls forms of lemur C011-

fined to West Africa. On the left is the remarkable PotCl­
rnogctlc velox, first discovered by Du Chaillu,-an Insectivorous 
a11imal, with the form and habits of an otter. On the other 
side of the l:i vel' are seen a pair of gorillas (T1'ogloclytes gori lla), 
the largest of the anthropoid apes . 

The bird on the wing is the Wbydah finch (Vicl1lct pctmclisea), 
remarkable for the enormous plumes with 'which the tail of the 
male bird is decorated during the breeding season. The crested 
bird overhead is Olle of the beautiful green touracos (Fumclis 

belonging to the MusophagiclCB, or plantain-eat ers, 
it family wholly Afric an, and most abundant in the western 
sub-r egion. 

R eptiles.-In this class we find a large number of peculiar 
forms' 13 genera of snakes, 3 of lizards, and 2 of tortoises beinrr , 0 

confined to the sub-re gion. The snakes are Pct1'iaspis, Elapops, 
and P1'osyrnnct (Calamariid re), Rhmnnophis, H e1"']Jetethiops, and 
{l'm yia (Colubriclm), N e71ster'opids and Lirnnophis (Homalop sidre), 
Simocephelhls and Holzi?'ophis (Lycoclontid re) ; (Pytho­
niclre); E tapsoidea (Elapiclre) ; and Ather/Ii (Vipericlre). The 
lizards are Dctlophia (Lericlostel'l1idru); (Scincid re); 
Psilodactylus (Geckoticlre). The tortoi ses, Oinyxis (Testuclinid re) 

and (Trioni chid re). 
A?nphibia.-Of Ampbibia, there are 2 peculiar genera of tree­

frogs, Hyla.mbatis and H em.i?nantis, belonging to the P Qlype­
(l nt.ida:'. 
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Here, too, we find some interesting relations with the Oriental 
region on the one side, and the N eotropical on the other. The 
snakes of the family Homalopsidre have a wide range, in America, 
Europe, and all over the Oriental region, but are confined to 
,-r.,T est Africa in the Ethiopian region . D7'yiophis (DryiQphidre) 
ancllJipsadoboa (Dipsadidre) on the other hand, are genera of 
tropical America which occur also in vVest Africa. The family 
of lizards, Acontiadre, are found in vVest and South Africa, 
Ceylon, and the Moluccas. The family of toads, Engystomidre, 
in West and South Africa and the whole Oriental region; while 
the Phryniscidre inhabit tropical Africa and Java. 

Insects.- We have here a large number of peculiar genera. 
There are 10 of butterflies, Lachnoptem, Amphidema, and Gatuna 
belonging to the Nymphalidre, while four others are Lycrenidre. 
The genus E1t[canthe is common to vVest Africa and Madagascar . 

. Of Coleoptera there are 53 peculiar genera; 20 aTe Carabidre, 
2 Lucanidre, 12 Cetoniidre, 3 Prionidre, 16 Cerambycidre, and 
34 Lamiidre . Besides these there are 4 or 5 genera confined to 
,Vest Africa and Madagascar. 

Lcmcl Shells.-"W est Africa is very rich ill land shells, but it 
does not appear 'to possess any well-marked genera, although 
several of the smaller groups or sub-genera are confined to it. 
Helicidre of the genera Nanina, Bulimimts and Achatina are 
abundant and characteristic. 

Islands of the West Af1'ican 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 
contains no peculiar species whatever. The presence of nume­
rous mammalia, among which are baboons, lemurs, Hymx, and 
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A nomalu1'ns, shows tllat this island has probably once been united 
to the continent.. 

Prince's I sland, situated about 100 mil es from the coast, has 
no mammals, hut between 30 and 40 species of birds. Of these 
7 are peculiar species,viz., ZOStC1'OPS ficedulina, C1lphoptC?'1oS cloh1'ni 
(a peculiar genus of Sylviidre), SY?7tplcctes pi'inceps, C?'ithagru 
ntjilata, C'ohomba Chl01'ophceco, PC?'istera principalis, and St1'ix 

In the J sland of St. Thomas, situated on the equator about 150 
miles from the coast, there are (j peculiar species out of 30 known 
birds, viz., Scops leucopsis, Z OStCTOPS olivClceo­

0 1'ioL:s cmssir ost?"is, Symplectes sancti-thomw ::md Aplopelico 
si·mplex ; also Stri x thO?nl3n£is in common with Prince's I slal'lCl. 
The remaind er are }' 11 found on the acljac:ent coasts. It is re­
markable that in Prince's Island there are no bird s of prey, allY 
that appear being driv en off by the parrots (Psittac1lS erithamo:;) 
that abonnc1 there; whereas in St. Thomas and Fernando Po 
they are plentiful. 

III. South-Afi"ican 

Thi s is the most peculiar and interesting pmt of Africa, but 
owing to the absence of existi ng barriers its limits cannot be 
well defined. The typical portion of it hardly contains more 
than the narrow strip of territory limited by the mountain ranae 

'" which forms the bound ary of the Cape Colony and Nata l, wlliLe 
in a wider sense it may be extended to includ e 1\1 ozambique. It 
ll1ay perhap s be best characterised as bound ed by the Kalahari 
desert and the 'Limpopo river. It is in the more limited district 
of the extreme south, that the wond erful Cape flora alone exists. 
Here are more genera and species, and more peculiar type s of 
plants congregated together, than in any other part of the globe 
of equal extent. There are indications of a somewhat simi lar 
ri chne ss and speci[1,lization in the zoology of thi s country; but 
anima ls are so much less closely depend ent on soil and climate, 
:that much of the original peculiarity has been obl iterated, by 
long continu ed interchange of species ,,,ilh so yast an area as 

! 
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that of Africa south of the equat or. The ext reme peculiarit y 
. v , 

.-

and isolation of the flora must not, howeyer, be lost sight of, if 
,,' e ·would correctly illterpret the phenomena afforded by the dis­
tribu tion of anima l life on the African r;ontinent. 

jJ{a1nmalia.-A much larger numb er of peculiar forms of mam­
mals are funnd here than in any of th e oth er sub-regions, 
although it is far lers in extent than either ot the th ree di vi­
sions of the contin ent. AmoJ13' In sect ivol'fl. ,,,e have the 
Chrysoch10ridffi, or golden moles, consisting of two genera confined 
to South Africa; whi le th e Macroscelidid ffi, or elephant shrews, 
are also chfU'acteris'"ically South A frican, although ranging as far as 
Mozambique and the Zaml)ezi, with one out1ying species ill North 
Afl;ica. The Viverr idffi are repre3el1ted by Huee peculiar genera, 
Ariela, Cynictis, and The Cal'llivora present some 
remarkable forms : P1'oteles, forming a distinct fami1y allied to 
the hy tenas and wease1s; and tw o curious forms of Canid ffi­
llJcgnlotis (the long-eared fox) and L yccwn (the hyama-dog), the 
latter found also in par ts of Ead Africa. HyclTO!Jcdc is a 
}Jeculiar form of Must elid m ; Pclca one of the ante lopes ; Den­
cl1'omys, N alacothTix, and JlfystTfJ1nys are I cculiar genera of t11e 
mouse family (i\1Ul'idffi); Bathy cl'ges one of the mole-rats (Spa­
lacidffi) ; Pccletes, the Cape-har e, a remarkable form of jerboa; and 
Pet1'mnys, one of the s}Jiny-rats (Ecl1imyic1ffi). The remarkab le 
01'!}cteTopus, or earth-pi g, has one species in South anel one in 
North E ast Africa, ,Ve have thus eighteen gener a of mammalia 
almost or qui te peculiar to South Africa. . 

BiTCl8,-Th ese do not present so many pecu1iar forms, yet 
som.e are very remarka.ble. Chcetops is an isolated genus of 
thrush es (Turc1idro). Liopti lus, one of the fruit-thru shes (Pycno­
notid ffi). Pogonocic.hla, one of tb e fly-catchers; Urolestes, a 
shrike; P1'01IW1'OPS, a sun-bird; Phil eta'1'tf,S and Clw'a, ,yeaver­
birds; and three peculiar genera of lm'ks-S pi zDC01'YS, Het e1'OCo1'YS, 
and Teph1'ocO?'Vs, complete th e list of peculiar types of Passeres. 
A wood-peckel', Geocolaptes, is nearly allied to a Sout h American 
genus, The Cape-dove, (Ena, is con fined to South and East 
and Madagasc ar; and Thalasso1'nis is a peculiar forlll of duck. 
Severa l genera are also confined to \\ est anel South Africa; -
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as Phyll ast?'ephus (Pycnonotidm), Smithornis (Muscicapidm), 
Corvinella (Laniidm); and Xylobucco (Megalmmidce); 
Ceuthnwcha?'es, also in Madagascar, (Cuculidm); Typanistriu 
(Columbidm). Other remarkable forms, though widely spread 
over Africa, appear to have their metropolis here, as Coliw; and 
Indicat07·. Others seem to be confined to South Africa and 
Abyssinia, as the curious Buphagc6 (Stllrnidm); and Apalo­
derma (Trogonidm). }/[ach03rhumphns (Falconidm) is found only 
in South-West Africa, Madagascar, and the Malay Peninsula. 

Reptiles.-There are 4 peculiar genera of snakes,-Typhlin e, 
belonging to the blind burrowing snakes, Typhlopidm; La?np1'o­
phis (Lycodontidm); Cyl'tophis and P03cilophis (Elapidm), a 
family which is chiefly Oriental and Australian. Of Lizards 
there are 10 peculiar genera; JIIIonot1'ophis (Lepidosternidm), but 
wit.h an allied form in Angola; C'orclyh6s, PSlntclocOUZyZ1tS, Platy­
sct1tnts, Cordylosa1trUS, Ple1t1'Ostich1tS, and Sa1t1'oph-is, all peculiar 
genera of Zonuridm; ChUm'03Sa1Wa, forming the peculiar family 
Chamresauridm; COlOp1lS and RllOpit7'OP1lS (Geckotidm). 

Amphibia.-Of Amphibia there are 4 peculiar genera: 
Schismaclmna (Bufonidm) ; B1'Ctchyme1'us (Engystomidm); PMy­
nobatmchus and Stenorhynchus (Ranida:') These last are allied 
to Oriental genera, and the other Engystomidm are Oriental 
and N eotropical. 

F1'esh-water Fish.-Of fresh-wat er fishes there is 1 genus-Ab­
rostomns-belonging to the carp family, peculiar to South Africa. 

Insects.-South Africa is excessively rich in insects, and the 
numlver cif peculiar types surpasses that of any ot.her part of the 
region. ,Ve can only here summarize the results. 

butterflies there are 7 peculiar genera; 2 
belonging to the Satyridre, 1 to Acrmidm, . ;) to Lycmnidre, 
and 1 to Hesperid re. Z eritis (Lycmniclre) is also characteristic 
of this sub-region, although 1 species occurs in "Vest Africa . 

Colcoptem.- These are very remarkable. III the family of 
Cicindelidm, 01' tiger-beetles, we hav e the extraordinary 1I1anticoTa 
and Platychile, forming a sub-family, whose neare st allies are in 
N ort.h America; as well as OpMyoclera and Dromica, the latter 
an extensive genus, which ranges as far north as Mozambique 
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and . Lake Ngami. Another genus of this family, Jansenia, is 
common to South Africa and South India. 

In the large family of Carabidre, or ground-beetles, there are 
17 peculiar South African genera, the most important being 
(h'epidogaste1', Hyt?'ichvlnts, Aninoe, and Piezia. Three others­

Glypkodactyla, and J,fe[Jctlonyckus-are common to 
South Africa and Madagascar only. There is also a genus in 
common with Java, and one with Australia. 

Of Lucanidre, or stag-beetles, there are 3 peculiar genera; of 
Cetoniidre, or rose-chafers, 14; and of Buprestidre, 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 Prioniche, 25 of Uerambycidre, and 37 of Lamiidre. 

S1t?1WW?'Y oj S01tlh-Af1'ican Zoology.-Summarizing these re­
sults, we find that South Africa possesses 18 peculiar genera of 
:Mammalia, 12 of Birds, 18 of Reptiles, I of Fishes, 7 of Butter­
flies, and 107 of the six typic al families of Coleoptera. Besides 
this large amount of speciality it contains many other groups, 
which extend either to "Vest Africa, to Abyssinia, or to Mada­
gascar only, a number of which are no doubt to be referred as 
originating here. vVe also find many cases of direct affinity with 
the Oriental region, a.nd especially with the Malay districts, and 
others with Australia; and there are also less marked indica­
tions of a relation to America. 

Atlantic Islands oj the Ethiop ian Region. .. Helena.-The 
position of St. Helena about '1 000 miles west of. Africa and 16° 
south of the equator, ;enders i{ difficult to -it ill 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 indigenous birds and insects. At present there is 
no land bird that is beli eved to be really indigenous, and but one 
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wad er, a small plover (./Egirditis sanctce-helence) which is peculin.r 
to · the island, but closely allied to African species . N umer0118 

.import ed birds. such as canaries, Java sparrows, some African 
finches, guinea-fow ls, and partridges, are now wild. There are 
no native but terflies, but a few introduced species of almost 
world-wid e range.. The only import ant l;emnant of the original 
fauna consists of beetles and lanel shells. The beetles are the 
more numerous and have been critically and descriLed 
by Mr. T. V. \iVollasto ll, wbose researches in the other Atlantic 
islands are so well known. 

C'oleoptcm oj St. H elenct.- Omitting those beetles which get 
introduc ed everywhere throu gh man's agency, ther e are 59 species 
of Ooleoptera known from St. H elena; and even of these there 
are a few widely distributed species that may have been intro­
duced by man . It will be well, therefore, to confine ourselves 
almost wholly to th e species peculiar to the island, and, therefore, 
almost certainly formi ng part of the endemic or original fauna. 
Of the se we find th at 10 belong to genera whi(;h have a very 
wiele range, and thus afford no indi cat ion of geographica l affinity; 
2 belong to genera which are characteristic of the Pahearctic 
faun a Longita?'s1ls); 3 to African gene ra (Ado?'et1tS, 

A spiclO1norphct); and two species of Oalos01na are most 
allied to African speci es. There are also 4 African species, 
which lDay be indi genous in St. H elena.. Tbe peculi ar genera, 
7 in numb er, are, however, the most interesting. "\Ve hav e first 
H a'Y>lothorax a large beetle alli ed to Cara "&us and Caloso?nct thouah 

'1"' ' ...... , 0 

of a peculiar type. Thi s may be held to indic ate a remote 
Pahearctic affinity. J1felissi1IS, one of the Dyna stielm, is alli ed to 
South A frican forms. .lIIic7'O:cylobius, one of the Oossonides (a 
sub-fami ly of Curculi onid re) is the most import ant genus, com­
pri sing as it does 13 species. It is, according to Mr. Wollaston , 
an altogeth er peculiar type, most allied to P entart lwum, a genus 
found in St. H elena, Ascension, and the sout.h of Eng land, and 
its elf very isolated. N esiotes, another genus of Curculionid m, 
belongs to a small group, th e alli ed genera forming which inh abit 
Europ e, Madeira, and Austr alia. A third peculi ar and isolat ed 
genus is Tm chyphl wosO'Ina. The Anthribid m are repr esented by' 
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4111( 2 genera , and HO?n03orlem, whi ch are altogether 
. peculiar and isolat ed, and contain 9 species. Thu s no less than 
27 species, or more than half of the undoubtedly indig enous 
beetles, belong to 5 peculiar and very remarkable. genera of 
Rhyncophol'ft. 

It appears from this enumeration, thftt the peculi ar species · as 
a whole, exhibit most affiuity to the Ethiopian fauna; next to 
the South European faun a ; and lastly to that of the islands of 
the North Atlan tic ; while there is such a large amount of pecu­
liarity in the most char acteristic forms, that no special geogra ­
phical affinity can be pointed out. 

L cmcl Shells.-Th ese consist of about a c10zellliving species, and 
about as many extinct found in the surface soil, and prob ably 
extermin ated by the destruction of the forests. The genem aTe 

Z onites, H elix, Pnpa , and A chettinn . The 
B nlimi (all now extinct hilt one) compri se one large, and 
several small species, of a peculiar type, most resembling forms 
now inhabitin g South America and the island s of the Pacific. 
Zoni tes is chiefly South EUl'opean, but the other genera are of 
wide rang e, and none are peculiar to the island. 

The marine shells are mostly Medit erranean, or ,Ve st Indian 
species, with some found in the Indian Ocean; only 4 or 5 species 
being peculi ar to th e island. 

T1'istan cl'Acunha.- This small island is situ ated nearly mi<l­
way between the Cape of Good Hope and th e mouth of th e La 
Plata, but it is rath er nearer Africa than Americ a, and a little 
nearer still to St. H elena. An island so trul y oceanic a.nd of whose 
productions so little is known, ca.nnot be placed in any region, 
and is only noticp.d her e because it comes natur ally aft er St. H elena. 
It is known to possess thr ee peculi ar land biI·ds. Oue is a thru sh 
(Nesocichla eTemitct) whose exa ct affiniti es are not determin ed; 
th e oth er a small water-li en (Gallinu la nesiotis) alli ed to our 
native species, but with shorter and soft er wings, which the biI'd 
does not use for flight. A finch of th e genus (J1'ithagra shows 
Afric an affiniti es; while another recentl y describ ed as .LVcsospiza 

(Journ. fur Orn. 1873, p. 154) forms a new genus said to 
resemble more nearly some American foqns. 
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The only known land-shells are 2 peculiar species of Ealea, a 
genus only found elsewhere in Europe and Brazil. 

IV, jJ£adagctSCa1' and the jJ[aSCctTene I slands, 01' the Malagasy 
S 16b-1'e,qion. 

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 Rodriguez, the Seychelle s and ComOl'o islands. 
Madagascar itself is an island of the first class, being a thou sand 
miles long and about 250 mile s in average width , It 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 soundin gs projecting from its western 
coast reduce s this distance to about 160 mil es. Madagascar is' 
a m.ountainous island, and the greate r part of the interior consists 
of 9p2n elevated plateaus; but between th ese and the coast there 
interven e broad belts of luxuriant tropical forests. It is this 
forest-district which has yielded most of those remarkabl e typ es 
of animal life whieh we shall hav e to . enumerate; and it is 
prob able that many more rem ain to be discover ed. As all the 
main featur es of thi s sub-region are developed in Madagascar, 
we shall first enden,vour to give a complete outline of the fauna 
ot' t.hat country, and afterwa rds show how far the surroundin g 
islands partake of its peculiarities . 

jJ[armnalia,-The faun a of Madagascar is tolerably rich in 
genera and species of mammalia, althou gh these belong to a very 
limited number of famili es and orders. It is especially charac­
teriz ed by its abundance of Lemurid re and Insect ivora; it also 
possesses a fow peculiar Carnivo ra of small size; but most of 
the other groups in which Africa is espec ially rich-apes and 
monkeys, lions, leopards and hyrenas, zebras, gira ffes, antelopes, 
eleph ants and rhinoceroses, and even porcupin es and squirrels, 
are wholly wanting. No less than 40 distinct famili es of land 

-
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mammals are represented on the continent of Africa, only 11 of 
which occur in Madagascar, which also possesses 3 families 
peculiar to itself. The following is a list of all the genera of 
Matnmalia as yet known to inhabit the island :-

PRIMATES. . INSECTIVORA. 
LEMURID.iE. 

Indl'isin re. 
Incb'is .: . 

Lemnrin a.:. 
... 

loI 

L epilc'Il1Aw 

Chi7'omys 

BATS-(Chiroptera). 
PTEROI'ID 1E . 

' Ptel'opUS 

RHI NOLOP HID .lE. 

Rhinolophus ' " 

V ESPERTILIO:-<ID.tE . 

Vespertilio 
Taphozou s 

NOCTILIOXlD .!E. 

Ny ctinomns 

Species. 
6 

15 
2 
4 
5 
2 

1 

2 

1 

1 
1 

1 

CENTETlD.iE. 

Centetes 
H emicentetes 

07'YZo7'ictes 
Echi nops 

Sorex 

CARNIVORA. 
(;RYPTOPROCTlD .'E. 

Cryptop/'octa ... 

Fossa ... 
Gal idia 
Gal idicti s 
Euple1'cs 

VIVERRID .!E. 

UNGULATA . 
SUID.iE. 

Potamo c.h rerus 

RODENTIA. 
MURID "£. 

Ne so71lYs 
H ypogeomys ... 
Bmchytar so711Ys 

Species . 
2 
2 
2 
1 
3 

1 

1 

2 
3 
2 
1 

1 

1 
1 
1 

We hav e here a tot al of 12 families, 27 genera, and 65 species 
of Mammals; 3 of the families and 20 of the genera (indicated 
by italics) being peculiar. All the species are peculiar, except 
perhaps one or two of the wandering bats. Hemains of a Hip­
popota1n7 lS have been found in a sub-fossil condition, showing 
that this an imal prob ably inhabited the island at a not very 
I'emote epoch. 

The assemb lage of animals aboye noted is remarkable, and 
seems to indic ate a very ancient connection with the southern por­
tion of Afi.·ica, before the apes , ungulates, and felines had entered 
it. The lemurs , whi ch are here so largely developed , are repre-

T 
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sen ted 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 M a]aya, and are 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 hemisph ere. The Insectivora are another group 
of high antiquity, widely scattered over the globe und er a 
number of peculiar forms; but in no equ ally limited area repr e­
seuted by so many peculiar typ es as in Mad agascar. South and 
Vol est Africa are also rich in this order. 

The Carnivora of Mad agascar are mostly peculiar forms ' of 
Viverridm, or civet s, a family now almost confined to the 
Ethiopian and Oriental regions, but vvhich was abundant in 
Europe during the :Miocene period. 

The PotCl1nochamos is a lJeculi ar species only, which may be 
perh aps explained by the unu sual swimmin g powers of swine, 
al).d the semi-aquatic habit s of thi s genu s, leading to an immi­
gration at a later period than in the ease of the other Mammalia. 
'The same remark will apply to th e small H ippopota11Ws, which 
was coeval with the great StruLhious bird .&piornis. 

Rodents are only represent ed by three peculiar forms of 
Murid m, but it is probabl e that oth ers remain to be discovered. 

Bin ls.-Mad agascar is exceedingly rich inbirtl s, and espe­
cially in remarkab f8 forms of Passeres. No less than 88 gener a 
,and 111 species of land-bird s have been discovered, and every 
year some additions are beillg made to t.he list. Th e African 
families of Passeres are almost all represented, only two being 

and Frin gilIic1t:e, both very poorly represented in 
Afri ca itself. Amon g the Picarim, however, th e case is very 
different, no less than 7 families being absent, viz.-Picic\re, 
or woodpeckers ; Indi eatorid re, or honey-guides ; Megal mmidm, 
or bal'bets; Musoph agicIm, or plantain-eaters ; CoLiid::e, or colies j 
Bucerotid m or horn bill s ; ane! Irri sorid m, or mockers. Thr ee of 

are p'eculiar to A friea, ancI all are well represented th ere, 
so that their absence from Madagasc.ar is a very remark able fact. 
The numb er of peculiar genera in MadAgascar constitut es one of 
the main featur es of its orni thology, and lllany of th ese are so 

, 

/" 

, ... 
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. -41( isolated that it is very difficult to classify them, and they 
remain to this clay a puzzle to ornitholo gists . In order to 
exhibit clearly the striking characteristics of the bird- fauna of 
tIlls island, we shall first give a list of all the peculiar genera ; 
another, of the genera of which the species. only are peculi ar; 
and, lastly, a list of the species which Madagasca r possesses 
in common with the African contiuent. 

GENERA OF BIRDS PECULIAR TO MADAGASCAR, OR FOUND ELSEWHERE 
ONLY IN THE ]YIASOARENE I SLANDS. 

SYLVIIDJE. 
1. Berni eria. 
2. Ellisi,t 
3. Mysta.comis 
4. Ero ess<\ 
5. Gerva si,t 

TIMALIIDJE. 
6. Oxylabes 

CINCLIDjE (1). 
7. Mesites 

SITTIDJE. 
8. 

PYCNONOTID.'E (1) 
9 . . Tybs . . . 

OIUOLID./E. 
10. Artall1 ia .. . 
11. Cyanola nin s . . . 

1\1 USCICAPIDA':. 
12. N ewtonia 
1:3. P sendobins 

LA NIID.<E. 
}..t. Ca licalicus (1) 
15. Van ga, ... 

N ECTARINIlD.<E. 
16. N eocirepanis 

HmUNDINIDE. 
17. Phedina 

PLOCEIDA':. 
I S. N eIicUl'villS 

Species. 

2 
1 
1 
1 
1 

2 

1 

1 

1 

3 
1 

1 
1 

1 
4 

1 

STURNID./E. 
19. Elll'yceros (1) 
20. Ha.rtlallbilt 
21. Fa.lculi lt 

PA1CTID.lE·. 
22. Philepitta, 

CUCULlDJE. 
23. Coua, . . . 
24. Cochlothraustes 

L EP'l'OSONID.lE. 
25. L cpto soUlUS 

CORACIIDfE. 
26. A telornis 
27. Brach)1)temc i,IR 
28. Geob iastes 

PSI'ITACID1E. 
29. Corac opsis. 

COLUlIlBIDJE. 
30. .L1lcct1'Cenas 

'fE'l'RAONIDJE. 
3 1. 111a1'ga1'opcnlix 

FALCON lD.<E. 
32. Ni soicies 
3:3. Eutri orch is 

Species. 

1 
1 
1 

1 

9 
1 

1 

2 
1 
1 

2 

1 

1 

1 
1 

1 Total species of peculi ar gencr't 50 

}EPYORNITHIDJE (extinct ). 
1 34. {E l yorni s 1 

'1' 2 
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ETHIOPUN OR ORIEN 'rAL GENERA WHICH ARE REPRESENTED IN 

MADAGASCAR BY PECULIA.R SPECIES. 

l' URDID.!E. 

1. Bessonornis 

SYLVIID .!E. 

2. Acroccph.tlus ." 
3. Copsychns (Or.) 
4. Pratincoia 

PYCNONOTID iE. 

5. H ypsipetes (Or.) 
6. Audropaclll s 

CA:'!PEPHAGID.tE. 

7. nUll pephag a 

DICIl.URID.iE . 

8. DicrtlJ'us 

M: USCICAPID.tE . 

9. Tchitrefl 

LANIID.iE. 

10. Laniarius 

N ECTAIl.INIID .!E. 

11. N ectarinin 

PLOCEllD.iE. 

] 2. Fonclia 
13. HypHl'gO 
14. Spel'J11estes 

ALAUDID jE. 

15. Mirafm 

MOTACILLID .iE . 

16. Motacilla 

U UCU LI V.lE. 

17. Ceu t h ll1ochal'es 
11'. Cent ropus 
19. Cucnln s 

CORACIID JE. 

20. E-ll'ystomns ., . 

Species. 
1 

1 
1 
1 

1 
1 

ALCEDINID .iE. 

21. Corythornis ... 
22. Ispidina 

UPUPID .iE. 

23. U pupa (I) 

CAPRIMULGID .iE. 

24. CflprimllIglis 

CYPSEI.ID .iE. 

25. CypseIlis 
26. Chretllra 

PSITl'ACID .!E. 

1 27. Poliopsitta 

COLUMBID.iE. 

28. Treron 

29. Columb a 
30. TUl'tul' 

PTEROCLID .iE. 

31. P teroeles 

1' ETRAONID.iE. 

32. Francolinn s '" 
2 
1 PiiASIANID iE. 

1 33. Nnmidn 

T URNIC ID.!E. 

34. Turnix 

35. poJyboroid es 
36. 
37. A stur ... 
38. Accipit er 
39. Buteo ... 
40. HaJi ::eetu8 
41. P erni s 
42. Baza .. , 
4:3. Cerehne is 

Spec!es. 

1 
1 

2 
1 

1 

I 
1 
:3 
1 
I 
1 
1 
1 
1 
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STRIGID:E. Species. PLATALEID.tE. Species. 
4-1. Athene 1 49. I bis 
45. SCOp3 1 

RALLID1E. PODICIPID.E. 
46. Rallus 3 

50. Podiceps 1 47. Porzalla 1 

SCOLOPACIDiE. Toktl pecu liar species of Eth. 
} 5G 4tl. Gallinago 1 . or Or. gellem 

SPECIES OF BIRDS TO MADAGASCAR AND AFRICA OR ASIA. 

1. Cisticola cursitans. 
2. Corvu s sc7tpulatus. 
3. Crithagm canicollis. 
4. Merops superciliosus. 
5. Collocalia fuciphaga. 
6. CElla capells is. 

7. Aplope lia tynrpanistria. 
8. Falco minor. 
9. Falco conculor . 

10. Milvus regyptius . 
11. 1l'Iilvus migran s. 
12. Strix fiarnnrea. 

These three tab les show us an .amount of speciality IlardIy to 
be found in the birds of any other part of the globe. Out of 
111 land-birds in Madagascar, only 12 are identica l with species 
inhabiting the adjacent continents, and most of these belong to 
powerfu l-·winged, or wide-ranging ' f01'1i1S, 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, severa l 
genera (marked uy italics) which have Oriental or Palrearctic 
afIinities, but not African, viz.- Copsych7Ls, Hypsipetes, Hyphe1'}Jes, 
Alect1'Cena.s, and .AJw'ga1'ope1'Cli:JJ. These indicate a closer ap­
proximation to the Malay countries than now exists. 

The tab le 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 exclu sively African families is represented in 
any way in l\l[adagascar. Others, however, are of remote or 
altogether doubtful affiniti es. Sittid ce is Oriental and Pal rearetic, 
but not Ethiopian. Oxylabes and Mysta co1'n'is are of doubtful 
affinities. A rta1nia and Cyanolan i?ts still more so, and it is 
quite unde cided what fami ly they belong to. Calicalicus is 
almost equally obscure. Neod1'epanis, one of the most recent 
discoveries, seems to t.OllllBot the N edarilliidre with the Pacific 
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Dep anidid re. Em'yceTos is a ' complete puzzle, having been 
plac ed with the hOl'l1biIls, the starlings, or as a disti nct family. 
-F cdmblia is an exceedingly aberr ant form of starling, long thou ght 
to be allied to I 1'1'is01'. Phi lepittcb, formin g a distinct family, 
(Paictidre), is most remark able and isolated , perhaps with remote 
South American affiniti es. L eptosonw is m;lOther extraordinary 
form, connect ing the cucleo.os with the rollers. A.telo1'nis, 
Bmchyptemcias, and Geobiastes, are t errestr ial rollers, with the 
form and colouring of P ittcb. Sb many perfectly isolated alld 
remarkable groups are certainly nowhere else to be found; and 
they fitly . associate with the wonderful aye -aye (Ghi1'01nys), 
the insect ivorous Oentetid re, and carnivorou s GTyptOPTOctCt 
among the Mammalia. They speak to us plainly of enormous 
antiquity, of long-continu ed isolation ; and not less plainly of 
a lost contin ent or contin enta l island, in which so many, and 
various, and peculiarly organized creatur es, could have been 
grad ually developed in a connected fauna, of wh'icll' we have 
here but the fragmentar y remains. 

Plate VI.-Ill zlstnttin[J the cha1'aGtc?'istic j eatzwes oj the 

Zoolo[JY of ]fadagasccl1'.-Th e len?-UJ's, which form th e most 
prominent feature in the zoology of Madagascar, being com­
paratively well-known from the nnm erous specime ns in our 
zoological gardens; and good figures of th e Insectivorou s genera 
not being available, 'Ne have represented the nocturnal and 
extraord in ary aye- aye (Ghi1'om.ys 'rnaclc6gc6scc61'iensis) to illu strate 
its peculi ar and probably very ancient mammali an fauna ; whil e 
th e riv er-h ogs in the dist ance (Potc61nochce1'US cdwaTdsii) allied to 
Afr ican species, indicate a later immigration from th e main­
land than in the case of IllOSt of th e oth er l\Ianllnali a. The 
peculi ar bir ds being far less genera lly kno wn, we. have figured 
thr ee of th em. The largest is the J!}U1';l/CC?'os pTevostt, here classed 
with the sta rlin gs, alth ough its remark able bill and oth er pecu­
liariti es render it prob able tha t it should form a distinct family. 
Its colours are velvety black and rich brown wit h th e bill of a 
pearly grey. The bird beneath (Vanga cll?·vi1'osi1'is) is one of the 
peculiar Madagasca r shrikes whose plurna ge, var iegated with 
green-bl ack and pnr e whit e is very cOllspicll011S; while th at ill 

J 

Ij 
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the right haml corner is the Lep tos07na discoZ(l1", a bird which 
appears to 1Je intermediate between such very distinct families 
as th e C11C].;:OOS and the railers, and is th erefore considered to 
form a family by itself. It is a coppel'y-gl'een above and nearly 
whit e beneath, with a b1ack bill and reel feet . . The fan-shap ed 
l)lant on th e left is th e traveller's tree spcciosa), one of 
the peculiar forms of vegetation in thi s marvellou s island. 

R eptiles.-Th ese present some very curiou s features, compara­
tively few of th e African groups being represented, whil e th ere 
are a cOllsiderable numb er of Eastern and even of American 
forms. Beginnin g with th e snak es, we find, in the enormous 
family of Colnbr idrn, none of t he African types; but insteacl of 
the m three genera-Be1]}l3toclTyas, Philorl?'yas, ancl Heterodon­
only found elsewhere in South and N orth America. The 
Psammophidre, which are l)oth African and 1nc1ian, are repre­
sented by a peculi ar genus, Jllimop his. The Dendropllidre are 
represent ed by A hccMtllcL, a genus which is . both African and 
Am erican. Th e Dryiophid re, which inh abit all the tropics but 
are most developed in th e Oriental region, are represented by 
a peculiar genus, Lcmgaha. The tropical Pythoniche are repre­
sent.ed by another peculiar genus, Sanzinia . The Lycoc1ontid m 
and Viperidm, so well developed in Africa, are entirely absent. 

The lizards are no less remarkable. The Zonnr idm, abun­
dantly in Africa, are represented by one peculi ar 
genus, Oicigna. The wide-spreacl Scincidre by [mother peculiar 
genus, Pyr;omclcs. The African Sepsidm, are represented by thre e 

two of which are African, and one, peculiar. 
The are represented by a species of the African genus 
Aco?ltias. Of Scil1cidre there is t lie wide-sprea d The 
Sepiclm are represente d by t he Afri can genera Seps and .Scelotes. 
The Geckotidm are not represented by any purely African 
genera, but by which is American and Aus­
tralian; I:femi{lactylus, which is spread over all th e tropics; by 
two peculi ar genera ; and by [!?'oplcdis, Geckolepis, and 
confined to Madagascar, Bourbon, and the Andaman I slands. 
The Agamidre, which are mostly Oripnt al and are represented in 



ZOOLOGI CAL GEOGIL\PH ).-. [YAHT HI. 

Africa by the single genus Agmna, have here three peculiar 
genera, TTachelopty chv-s, Chalarodon, and Hoplm· us. Lastly, tIle 
American Iguanidre are said to be represented by a species of the 
South American genus Opl?l1·us. The classification of Reptiles 
is in such an unsettled state that some of tl)ese determinations 
of affinities are probably erroneous; but it is not likely that 
any corrections wllich may be required wiJI materially affect the 
general bearing 0.=' the evidence, as indi cat illg a rema rkable 
amount of Oriental and American relatiollsllip. 

The other groups are of less intere st. TOl'toises are repre­
sented by two African or wiele-spread gerlcra of Testudinidw, 
Testttdo and ClteTsinu, and by one peculiar genus, P!pis ; and 
there are also two Afric an genera of Chelydid,e. 

The Amphibia are lIOt very well known. They appear to be 
confined. to species of tIle wide-spread Etlliopian and Oriental 
gen era-H/lla1'ul1a, Polyp edates, and Rappia (Polypedatidre); 
and Pyo)iceplwlns (Ranidre). 

F1'eslt-1ocdm' Fislt es.-Th ese appear to be at present almost 
ullknowlJ. Wllen carefully collected tJley will no doubt furnish 
sOllle importrl1lt fact s. 

27w jlIascc!1'ene I slands . 

The various islands whi ch surroulJd Madagas car-Bourbon, 
Mauritius, }-{odriguez, the Seychelles, and the Comoro I slands 
-all partake in a consid erable degree of its peculiar fauna, 
wllile having some specia l featul'es of their own. 

Indi genous Mammalia (excep t bats) are probably absent from 
all tlleso islands (except tIle Comoros), although L emm' and Cen­
tdes are given as nativ es of Bourbon and Mauritius. Th ey have, 
how eve r, perhaps been introduc ed from Mada gasca r. 
ma.yottensis, a peculiar species, is fouucl in the Com oro I sland s, 
where a Madagascar spec ies of Vive?'1'a also occurs. 

. Bourbon and :Mauri tius Illay be taken toget ller, as they much 
resemLle each other. Th ey each possess species of a peculiar 
genus of Campephagidre, or cate rpillar shrikes, O{)",?)notus; while 
th e remarkable belonging to the starling family, 
inh abit s Dourbon, if it is not now extinct. Th ey also hay e 
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peculiar species of Pratincola, Hypsipetes, Phedina" Tchitna, 
ZosteTops, Fmulia, ColloccdiCl, ancl COTacopsis; while Mauritius has 
11 very peculiar form of dove of the sub-genus T?'ocazet; an Alec­
t?'tenas, extinct within the last thirty years; and a species of the 
Oriental genus of parroquets, Palwm·n'is. The small and remote 

of Rodriguez has another Palceo?'nis, as well as a peculiar 
Fmtdia, and a Dl'!Jmceca of apparently Indian affinity. 

Coming to the Seychelle Islands , far to the north, we find the 
only mammal an Indian species of bat' (Pte?'Op7tS e.dwanlsii). Of 
the twelve land-birds all but one are peculiar species, but all belong 
to genera found also in 1\1 adagascar, except one-a peculiar species 
of Palccomis. This is an Oriental genus, but found also in several 
:Mascarene Islands and on the African continent. A species of 
black parrot (C'o?'acopsis ba?'lclayi) and a weaver bird of peculiar 
type (Fondia seychella'i'7tm) show, however, a decided connection 
with Madagascar. There are also two peculiar pigeons-a short­
winged T1WtltT and an Alectnenas. 

Most of the birds of the Camara Islands are Madagascar spe­
cies, only two being African. Five are peculiar, belonging -to the 
genera N ecta?'ini(t, Zoste;'ops, Dim'w'us, Fouclia, and Alectnenas. 

Reptiles are scarce. There appear to be no snakes in Mauri­
tius and Bourbon, though some African species are said to be 
found in the Seychelle Islands. Lizarels are fairly represented, 
Mauritius has U?'yptoblep7lcw1&s, an Australian genus of Gymno­
pthalmidre; Hcmidaclyhls (a wiele-spread genus); Pe7Y-'p'lis 
(Oriental and Australian)-both belonging to the Geclwtielre. 
Bourbon has HcteTopus, a Moluecall and Australian genus of 

. Scinciclre; Phelsu?na (Geckotiche), anel Ghameleo, both found also 
in Madagascar; as as PY{1yis, one of the tortoises. The 
Seychelles have Theconyx, a peculiar genus of Geckoticlre, and 
Chameleo. Giganti c land-t ortoi ses, which formerly inh abited 
most of the Mascarene I slands, now only survive in Aldabr a, a 
small island north of th e Seychelles. These will be noticed 
again further on. Amphibia seem only to be recorded from the 
Seychelles, where two genera of tree-frogs of th e family Poly­
pedatidre are found; one (};fegalixal7ts) peculiar, the other 
(BUPlJ1:a) founel 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. 

E o;tinct of the lYfnscarene I slands nnd 
qui.tting the vertebrat e groups, \Ye must notice the remarkable 
bird s which have become extinct in these islands littl e more 
th an a century ago. The most celebrated is the dodo of the 
Mauri ti us (Did7lS irlcpt7lS), but an allied genus, Pc.?oplwps, in­
habited Rodriguez, and of both of these almost perfect skeletons 
have been Other species probably existed in Bourbon. 
Remains of two genera of flightl ess rails have also been found, 
Aphct.nnpteryx and and even a heron (A nlea 
m,eg(lcephala) which was short-winged and seldom flew; whil e 
in Madagascar there lived a gigantic Strutbiou s bird, the 
LEpY07·nis. Some furth er details as to th ese exti nct forms will 
be found und er the respect ive families, Didid te, RaUidre, and 
h:pyornithid te, in the fourth part of this work; and th eir bear­
ing on the past history of the region will be adverte d to in the 
latte r part of this chapt er. Dr. Giinther has recently dis­
tinguished five species of fossil tortoi ses from Mauritiu s and 
Rodriguez,- all of th em qui te different from the liv ing species 
of Alc1abra. 

In sects.-The butt erflies of Madagasca r are not so remarkable 
as some other orders of insects. There seems to be only one 
peculiar genus, H cteropsis (Satyr idte). The other genera are 
African, L eptoneu1'a being confined to Madagasca r and South 
Afri ca. There are some fine Papilios of uncommon forms. The 
most interesting lepidopt erous insf'.ct, however, is th e fine diurna l · 
llloth (Urania), as all th e other specieil of t ile genus inhabit 
tropical America and the W est Indian I slands. 

The Coleoptera have been bRtter collected, and exhibit SOllle 
very remarkable affinities. There is but one peculiar genus of 
Cicindelid re, Pogonostonw., which is alli ed to the Sout h American 
genus, Ctenostomct. Anoth er genus , Perirlcxia, is common to 
Mada aascar and South Ameri ca. NOlle of the import ant African 

"" genera are represented, except EU?·Y11W1i.J!U;t; while 111eglaommct 
is common to Madaga scar and the Oriental region. 

In the Carabid re we have somewhat similar phenom ena on a 

.' 

1 , 
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.. wider scale. . Such large and import ant Afri can genera as 
Polyhi"71w and .Anthia, are absent; but th ere are four genera 
in common with South Africa, and two with vVest Africa; while 
tbree otb ers are as much Orient al as Afri can. One genus, 

is wholly Orienta l ; and anoth er, Hom alosoma, Aus­
tralian. Colpocles, well developed in Bourbon and Mamit ius, is 
Orienta l and South American . Of the peculi ar genera., Sphre1'o­
stylis bas South American affiniti es ; Jlicrochilct, Oriental; tbe 
others being related to widely distributed genera. . 

The Lucanic1re are few in number, and all have African affini­
ties. Madagascar is very rich in Cetoniidre, and possesses 20 
peculiar genera. Both1'OThil1Cl, and three other genera belonging 
to the I chnostoma group, have wholly Afric an re1n.tions. Dory­
scelis and Oh1'omoptila are no less clearly alli ecl to Orient al 
genera.. A series of eight peculiar genera belong to the Schizo­
rhinidre, a family the bulk of which are Austra lian, while there are 
only a few African forms. Th e remaillin g genera appear to have 
African affinities, but few of the peculiarly African genera are 
represented. Glyciphanct is characteristic of the Oriental region. 

The Buprestidro of Madagascar consist mainly of one large 
and peculiar genus, P olyboth1'is, alli ed to the almost cosmopolite 
Psiloptem . :Most of th e other genera are both Ethiopian and 
Ori ental; but Polycestc6 is mainly South Ame rican, and the 
remark able and isolated genus SPOns01' is confined to 
Maur itius with a species in Celebes and New Guin ea. 

Th e Longicorn s are num erous and illteresti ng, there beillg no 
less than 24 peculiar genera. T wo of the genera of Prionidre 
are very isolated, while a third, belongs to a group 
whi ch is Malayan and American. 

Of the. Cerambycid re, Philmnatimn ranges to Afr ica and the 
\Vest I nd ies; Lcptocem is only found eastward in Ceylon and 
the New H ebrides ; while is African. Of the peculiar 
gen era, 2 are of Afr ican type; 3 belong to the L eptum group, 
which are mostly P alrearctic and Oriental, with a few in 
South Africa; while Phil ocalocem is allied to a South American 
genus. 

Among the lamiidre there are several wide -ranging and 7 
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African genera; but Coptops is Oriental, and the Oriental 
Pmon etha occurs in the Comoro Islands. Among the peculiar / 
genera several have African affinities, but T1'op1'cZem(t belongs to 
a group which is Oriental and Australian; Oopsis is found also 
in the Pacific Islands; and Coedo?ncea, are 
allied to Malayan and American genera. 

Gene1"al R e111W'ks on the Ins ect-fauna of .M"adagasccl1".-Taking 
the insects as a whole, we find the remarkable result that their 
affinities are largely Oriental, Australian, and South American: 
while the African element is represented chiefly by special 
South African or ,Vest African forms, rather than by such as 
are widely spread over the Ethiopian region.l In some 

Cetoniidro and Lamiiche-the African element 
appears to preponderate; in others-as Oicindelidm-the South 
American affinity seems strongest; in Oarabidm, perhaps the 
Orient al; while in Buprestidro and Cerambyciche the Africau ' 
and foreigu elements seem nearly balanced. ,Ve must not im- '\ .r­

pute too much importan ce to these foreign alliances among 
insects, because ,ve 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 refnge for groups that have been dying out . on 
the great continents; and that, owing to the numerous de- J 
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 thems elves in all these cOllntries 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 mainland. Africa also 
has numerous affinities with South America, with the lvr-alay 
conntries, and with Australia; but they do not bear anything like 
so large a proportion to the whole fauna, and do not, therefore, 
attract so much attention. The special conditions of existence 
and the 10nO'-contin ned isolation of Madagascar, will account for 

o 
much of this difference; and it will evidently not be necessary 

1 There are lilso 'ome special resemblances between the of Mada­
gascar aml Bunth Afri ca., accordin g to Dr. Kirk. 
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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 
conn tries, independently" of Africa; except perhaps in the case 
of the Malay Islands, as will be discussed further on. 

Lancl-shells.-Madagascar and the adjacent islands are all 
rich in land-shells. The genera of Helicidreare Vitrina, Heli.?J, 
Achatina, (peculiar to Madagascar and vVest Africa), 
Buliminus, Gionella (chiefly Oriental and South American, but 
not African), St?'eptaxis, and Succinea. Among the Oper­
culata we have Truncat ellcL (widely scattered, but not African) ; 

(South American, Oriental, and South African); Cyclo­
phol'us (mostly Oriental, with a few South African) ; Leptopoma 
(Oriental); 1I1egcGlomastoma (Malayan and South American) ; 
Lithiclion (peculiar to }''ladagascar, Socotra, and South-West 
Arabia); Otopmnn (with the same range, but extending to ,Vest 
India and New Ireland); Gyclosto?nus (widely spread but not 
Mrican) ; and (wholly Oriental and Australian). 
,Ve thus find the same general features reproduced in the land­
shells as in the insects, and the same remarks will to a 
extent apply to both. The classification of the former is, how­
ever, by no means 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 oj 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. ,Ve find in it the evidence of 
several distin.ct 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 south 
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and west, we find, along with much that is peculiar, a number of . "'."'""'­
genera showin g a decided Orienta l, and ot11ers ,vith an equally 
strong South American affinity; this latte r more part icularly show-
ing itself among rept iles and insects . 2. All over Afi'ica, but more 
especially in the east, we have abundance of large ungulates and 
felin es-ant elopes, giraffes, buffaloes, elephants, and rhinoc eroses, 
with lions, lcopards, and hy renas, all of types now or recently 
fOUIld in India and vVestern Asia. 3. But we also have to not e 
the absence of a number of which abound in the auove-
nam ed cOllntries, 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 4. There is 
a wonderful unity of typ e and want of speciality in the vast 
area of our first sub-r egion exten ding from S,enegal across to the 
ea.st coast, and southward to the Zambezi; whi le "West-Africa and 
South Africa each abound in peculiar type s. 5. We have the 
extraordinary fauna of lVradagascar to account for, wi.th its 
evident main derivation from Africa, ye t wanting all t .. he larger 
and' higher Afr ican forms; its . resemblances . to Malaya and to 
South Amer ica; and Hs wonderful assemb lage of altoget her 
peculiar typ es. 

Here ,Ye finp, a secure startin g-point, for we fLl'e sure tl1f\,t 
Mad agascar must have been sepamte d from Africa before th e 
assemblage of large anima ls enum erated above, hfLd entered 
it. Now, it is a suggestive fact, that all these belong to types 
which abound ed in Europe and India fLbout the Miocene period . 
It is also known, from the preva lence of Tertiary deposits over 
the Sahara and much of Arabi a, Per5ia, and North ern Inc1if.l, 
that dudng early Terti ary t imes a contin uous sea from the Bay 
of Beno-al to the Britis h Isles complete ly cut off all land eom­
municatio :a betwee n Centra l and South ern Africa on the one 
side, and the great cont inent of t he Eastern hemisphere on the 
otller. vVhen Afr ica was thus isolated, its fauna prob ably had a 
character somewhat analogous to that of South Ame rica at the 
same period. Most of the higher types of mammalian life were 
absent, while lemurs, Edentates, and took . 
At thi s per iod Madagascar was no doubt nUlted WIth Afnca, l, 
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and help.ed to form a great southern continent which must ::j,t one 
time have extended eastward as, far as Southern India and 
Ceylon; and over the whole of this the lemmine type no doubt 
prev ailed. 

During some portion of this period, South Temperate Africa 
must have had a much greater extension, perhaps indicated by 
the numerous shoals and rocks to the south and east of the 
Oape 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 ill floTa, and to some extent also in the insects of the 
two countrie s ; and some such extension is absolutely required 
for the development of that wonderfully rich ancl peculiar 
temperate flora and fauna , whicll, now crowded into a narrow 
territory , is one of the greatest maTvels of the organic world. 

During thi s early period, when the greftt southern continents 
-SOllth America, Africa, and Australia-were equally free from 
the incur sions of the felin es of the north, the 
Struthious or ostrich tYl)e of birds was probably developed into 
its existing forms . It is not at all necessary to suppose that 
thes e thr ee contin ents were at any time unit ed, in order to 
account for the distribution of these great terrestrial birds; as 
this may have ari sen by at least t,yO oth er easily conceiv­
able modes. The anc estral Struthiou s typ e may, like the 
Marsupial, have once spr ead over th e larger portion of the globe ; 
uut as higher forms, especi ally of Carnivora, became developed, 
it would be extermin ated everywhere but in thos e regions 
where it was free from th eir atta cks. In each of th ese it WOlun 
develop e into special forms adapted to surrounding condi tions; and 
the larg e size, great strength, and excessive speed of the ostri ch, 
may have been a compar atively late developm ent caused by its 
exposure to th e attacks of enemies which rendered such modi­
ficati on necessa ry. Thi s seems the most probable expl anation 
of the distribution of Struthious birds , and it is rende!:ed almost 
certain by the discovery of remaiu s of this order iu Europe in 
E ocene deposits, and by the occurrence of an ostrich among the 
fossils of the Siwalik hill s ; but it is j list 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 cont.inents to the others 
at the period of their near approach, and more or less completely 
lost the power of fiicrht owiner to the loner continued absence o 0 . b 

of enemies. 
During the period we have been considering, the ancestors of 

. exist.ing apes and monkeys flourished (as we have seen in 
Ohapter VI.) along the whole southern shores of the old Pal::e­
arctic continent; and it seems lik ely that they first entered 
Africa by means of a land connection indicated by the extensive 
and lofty plateaus of the Sahara, situ ated to the south- east of Tunis 
and reaching to a little north-west of Lake Tchad; and at the same 
t.ime the elephant and rhinoceros type may have entered. This 
wiU account for the cur ious similarity between the higher faunas 
of 'Vest Africa and the Ind o-Malay sub-region, for owing to the 
present distribution of land and sea and the narrowing .of the 
t.mpical zone 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 PaJrearctic continent at 
the time of its greatest lu xuriance and development. This 
western connection did not probably last long, the jun ction that 
led to the gl'€atest incurs ion of new forms, and the complete 
change in the charac ter of the African fauna, having apparently 
been effected by way of Syria l;1nd the shores of the Reel Sea at 
a somewhat later elate. By this route the old South-Palrearctic 
fauna, indicated by the fossils of Pikemli and the Siwalik Hills, 
poured into Africa; and finding there a new and favourable 
country, almost wholly unoccupied by large Mammalia, iilcreased 
to an enormous extent, developed into Hew forms, and finally 
overran the whole continent. 

Before this occurred, however, a great change had taken place 
in the geography of Africa. It had gradua lly 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 llldicate the position of a once extensive 
equa tori al lanel. The Mascarene Islands appear to represent 
the portion which separated earliest, before any carn ivora llad 
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reached the country; and it was in eonsequence of this total 
exemption from danger, that severa l groups of birds altogether 
incapable of flight became developed here, culminating in the 
huge antI unwieldy Dodo, and the more active Aphanap tery x. 
To the same cause may be attributed the development, in these 
island s, of gigantic land-tortoises , far surpassing any others now 
livin g on the globa They appear to have formerly inh'abited 
Mauritius, B0urbon, and H.odriguez, and perhaps all the . 
other Mascarene island s, bnt having been recklessly destroyed, 
now only survive in the small uninhabited Aldabra islands 
north of the Seychelle group. The largest living specimen 
(5t feet iong) is now in our Zoological Gardens. The only 
other place where eCJ.11ally large tortoises (of an alli ed species) 
are found , is the Galapagos islands, where they wt,re equally free 
from enemies till civilized man came upon the scene; who, partly 
by using them for fooel, partly by the introduction of pigs, which 
destroy the eggs, has greatly dimini shed their numb ers and 
size, and will probably soon wholly exterminate them. It is a 
curious fact, ascertained by Dr. Gunther, that th e tortoi ses of 
the Galapagos are more nearly related to the ext inc.t tortoi ses of 
Mauritius than is th e livin g tortoise of Alclabra. This would 
iniply that several distind groups or sub-gen era of 7'estudo have 
had a wide range over th8 globe, and that some of each have 
survived in very dista nt localities. This is rendered quite con­
ceivahle by the kno wn -antiquity of the genus Testnclo, which 
elates back.to at least the Eocene formation (in North America) 
with very little change of form. These sluggish rept iles, so 
long-lived and so tenacious of life, ma,y have remained un­
changed, while every higher animal type around them has 
become ext inct and been replaced by very different forms; as 
jn the ca,se of the li ving E mys tectu1T/" which is the sole survivor 
of the strange Siwalik fauna of the Miocene epoch. The ascer­
tain ed history of the genus and the group, thus affords a saLis­
factory explan ation of the close affinity of the gigantic tortoi ses 
of Mauritiu s and th e Galapagos. 

The great island of Madagascar seems to have remained longer 
unit ed with Africa, till some of th e smal ler and more active 

u 
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carnivora had reached it; and we consequently find there, no 
wholly terrestrial form of bird but the gigantic and puwerfu -
LEpyo1'nis, well able to defend itself against such enemies. As 
already intimat ed, we refer the South American element in 
Madagascar, not to any special connection of the two countries 
independent ly of Africa, but to the preservation th ere of a 
number of forms, some derived from America through Africa, 
others of once almost cosmopolitan range, but which, owing to the 
severer competition, havl? become extinct 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 

the surface without some corresponding depression else­
where. And if, as is probable, these opposite motions of the 
earth's crust usually take place in parallel bands, and are to 
some exte nt dependent on ' each other, an elevation of the sea 
beel could hardly fail to lead to the submergence of large tract s 
of existing continents; and this is the more lik ely to occur Oll 

account of the great disproportion that we have seen exists 
between th e mean height of the land and the mean depth of the 
ocean. Keeping thi s principl e , in view, we may, with some 
probabi lity, suggest the successive stages by which the Ethiopia n 
l'egion assumed its present form, and acquired the striking 
peculiarities th at chumcterise its several sub-regions. During 
the early period, when the rich and varied temperate flora of the 
Cape, and its hardly less peculiar fOTms of insects and of low type 
mammali a, were in process of development in an extensive 
south temper ate land, we may be pretty sure that the whole uf 
the east and much of th e north of Africa was deep sea. At a 
later period, when thi s continent sank towards the south and 
east, the elevat.ion may have occurred which connected Mada­
gascar with Ceylon; and only at a st ill. later epoch, when the 
Indian Ocean had again been formed, ebd central, eastern, and 
northern Africa gradua lly rise above the ocean, and effect a , 

with :he great contin ent by way of 
Sll1Ut and ArabIa. And If thIS last change took 'place wi1l.._ , __ f 
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tolerable rapidity, or if the elevatory force acted from the north 
towards the south, there woulel be a new and unoccupied 
territory to be taken possession of by immigrants from the 
north, together with a few from the south and west. The more 
highly-organised 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 
Ethiopian types which so abundantly cha.racterise the other 
three sub-regions. . 

'Ve may now perhaps see the reason of the singul ar absence from 
tropical Africa of deer and bears; for these are both groups 
which live in fertil e or well-wooded countries, ·whereas the line 
of immigration from Europe to Africa was probably al ways, as 
now, to a great extent a dry and desert tract, suited to antelop es 
and large felines, but almost impassable to deer and bears. vYe 
find, too,_ that wherea s remains of antelop es 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 forms of Felidre, Viverrid re, Mustelid re, 
and ancestral forms of Hymna, exactly suited to be the 
progenitor s of the most prevalent types of modern Mrican 
Zoology. 

There appears to have been one other change in the geo­
graphy of Africa and the Atl antic Ocean that requires notic e. 
The rather numerous cases of close similarity in the insect 
forms of tropic al Africa and Am erica, seem to indi cate some 
better means of transmission, at a not very remote epoch, than 
-now exists. The vast depth of the Atlantic, and the of 
any correspondin g likeness in the vertebrate fauna, entirely 
negative th e idea of any union between the two countries; 
but a moderate extension of their shores towards each other is 
not improb able, and this, with large islands in the place of the 
Cape Verd group, St. Paul 's Rocks, and Fernando Noronha, to 
afford restin g places in the Atl antic, would probably suffice to 
explain the amount of similarity that actually exists. 

Our knowl eflge of the geology and pal::eontology of Africa 
u 2 
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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 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 peculiarities 'and 
anomalies of so remarkabl e 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 Cem hardly be con­
'sidered extreme, or in any way unlikely to have occurred . 

• 
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TABLES OF DISTRIBUTION . 

IN drawing up th ese tables showiug the c1i:;tribution of variolls 
classes of animals in the Ethiopian Region, the following sources 
of have ·been chiefly relied on, in addit ion to the 
general treati ses, monographs, and catalogues, used for the Fourth 
Part of this work :- . 

A{a1nmalia.- Blanford's Abyssinia; Peters's Mozambique; 
Heuglin and Schweinfurth for North East Africa; Grandidi er 
Schlegel, &c., for lVIadagascar; the local lists given by Mr. 
Andrew Murray; numerous papers by Fraser, Gray, Kirk, 
Mivart, Peters, Sclater, and Speke; and a MS. list of Bovidm 
from Sir Victor Brooke. 

Bi1'ds.- Fillsch and H artl aub for East Africa ; Heuglin for 
North-East Africa; Blanford for Abyssiuia; Layard for South 
Africa; H artlaub for West Africa; Dobrn for Princes Island; 
Andersson for Dam araland; and pa}Jers by Gurney, H artlaub, 
Kirk, Newton, Peters, Sharpe, Sclater, Schlegel, and Pollen 
and a MS. list of Madagascar Birds from Mr. Sharpe, 
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n e.ill g so scanty , it woulel be impruclent 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 t.o be 
able to show, that a large port ion of the peculiarities "and 
anomalies of so remarkabl e a fauna as that of th e .Ethiopian 
region, can be accounted for by a series of chang es of physical 
geography during the tertiar y epocb, which Cem hardly be con­
sidered extreme, or in any way unlikely to haye occurred. 

• 
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CHAP. XI. J THE ETHIOPIAN REGIO:\T. 

TABLES OF DISTRIBUTION. 

IN drawing up the1:ie tables showing the cli:stl'ibution of various 
classes of animals in the Ethiopian Region, the following sources 
of have -been chiefly relied on, in addition to the 
general treatise s, monographs, and catalogues, used for the Fourth 
Part of this work :- . 

Mal1M1wlia.-Blanford'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, 
l\1ivart, Peters, Sclater, and Speke; and a MS. list of Bovidre 
from Sir Victor Brooke. 

Bi1'ds.- Finsch and Hartlaub for East Africa; Heuglin for 
North-East Africa; Blanford for Abyssiuia; Layatd for South 
Africa; Hartlaub for West Africa; Dohl'll for Princes Island; 
Andersson for Da.maral and; and pa}Jers by Gurney, Hartlaub, 
Kirk, Newton, Peters, Sharpe, Sclater, Schlegel, and Pollen 
and a 1\1S. list of :Madagascar Birds from IVIr. Sharpe. 
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TABLE J. 

FA llfILTES OF AN111fAL 8 INHABITING THE ETHIOPIAN REGION . 

Names in italics show families peculiar to the region. 
Names inclosed thu s ( ... .. . ) bar ely enter the region, and arc not c()nsidered properly 

t o belong to i t . 
N llInb ers are not con secutiv c, hut corre spond to tho se in Part IV. 

Order and Family . 

lIIAlIlfi'IALIA. 
PmMATE S. 

1. Simii dm 
2. Semnopit hecidm 
3. Cynopithecid ::e 
6. LemUl'idre 
8. C,'li1·omyidce ... 

CHEInOPTERA. 

9. Pteropidm 
11. Rhinolophidre 
12. Vespe rtilionitl ::e 
13. Noctiliolliurc ... 

I NSECTlv ORA. 

. 15. MacrosceJiclid re 
17. Erina ccidm .. . 
18. Centetidw 
10. Potmnogctliclw 
20. Chl'!}sochlm'idce 
22. Soricidre ... 

CARNI\'OI:A. 

2:3. Felicim ... 
2't CI'!}ptop1'octidw 
25. Viverri drc 
26. P1'oteliclce 
:27. HY'l!ui circ 
:!S. CaniC\rc . . . 
:W. l\[ustelid (c 
33. Ota.riirhe ... 

C ETACE .\. 

3f) to 41. 

:-\II(EX I A. 

·U. lvIanalicJ.c 

U1'GU Tu\TA. 

43. Erluichc... .,, ) -

Sub.rcgions. 

--=. 

Orien ta! 
Orienta! 

Honge beyond the Hegion. 

Oricn tal, Pahearetic 
Oricntal 

Oriental, Austra lian 
Th c Easte l'1l Hemi sphere 
Cosmopolit e 
All T ropical regions 

Sonth Palmarct ic 
Pal ::earctic, Oricll ta l 
Grca tcr Au tilles 

All regious but Australian ant! N cotrol ,ical 

All regions but Austra lian 

Oric nta l, S. P:Llrcrtl'cti c 

S. Pnlrcal'ctic, In cl i,t 
Alm ost cosmopoli te 
AJl l'cgiolls bnt Austra lian 
All teJl1perat c regions 

N eot rol'i cal, Ori cntal, Austr<1,linn 

. Pn la::aretie 

I 

t 

.. 
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Order and Famil y. 

,15. Rhin oecrotid re 
46. Hippopotct1nidee 
47. Suiehe 
49. Tra glllid m 
51 . Camelopard'idee 
52. Bovid ro ... 

PR OBOSCID EA . 

53. Elephantid <e .. . 

HYRA COIDE A. 

54, I-I yraci, l ru 

R ODEN TIA. 

55. Mnri ,lro ' " 
56. Spalaeidre 
57. Dipodid re 
'58. Myox id re 
61. Seinri dre. .. '" 
64. Oeto donti tire . . . 

\ 65. Eehimyid re 
67. H ys tr ieidre 
70. Leporidre 

EDENTATA. 

72. Manidicl re 
7 ,1. Or·uc.te,·opodidw 

BIRDS . . 

PA SSERES. 

1. Tnrdicl re ... 
2. Syl viiclro ... 
3. Tim alii l\:l> 
5. Cin cli.ch 1 
6. Trogloclytill::c 
9. Sittidre .. . 

10. P ar iclre .. . 
13. P yc nonotid re .. . 
14. Ori olid re ... 
15 . Camr ephagid ro 
16. Dierur iclre '" 
17. Muscicnpid ro .. . 
] D. Luniidm .. . .. . 
20. Corvid re ... ;. .. . 
23. N ccta rin iid re .. . 
24. D icreidre 
30. Hirunuinicl re .. . 
3:;. Frin gilli dre 
34. Plo ccicl::c 
35. Stnrni dre 
37. Al:mdiclre 
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RH1'-rcgiuns . 

.§ f- i
l 

11£,:-011 11 lhe I1cgiO:l. 

Oric!lta l 

Cosmopol ite; cxcl. Australi a 
Ori ental 

All regions lJut N cot rop. aa .1 ,\ usLralinn 

Oriental 

Syr ilL 

Cosmopoli te ;' cxcl. Oceani a 
Pnlrcarctie, Orie ntal • 
Pahar cti e, N carcti c 
p" hareti c 
All regions bnt Australian 
N. Africa, Ncotropi cal 
N eotr opical _ 
S. P alrearetic , Or iental 
All regions but Australia n 

Ori cntal 

Almo st Cosmopolit c 
Cosm opoli tc 
Ori cntal, Australi an 
'Wid ely scatt ered 
Alm ost Cosmopoli te . 
Pakca,rctic, Ori cntnl , Austra lIan 
A 11 rea ions bnt A ustraliall 
Oricll E'll 
Od entn l, Australi an 
Orienta l, Austra lian 
Orie n tal, A ustrali a,1l 
Th e . 
Th e Eastern H emisphere and N orill A men clt 
Cosmopoli te 
Orienta l, Aust ralian 
Or ientaJ, Australian 
Cosmopo lite 
Cosmopolit e, cxr.cpt Austra lian region 
Oriental, Au stra lian 
Eas tern H emisph ere 
Easte rn H emi sphere Hncl N orth America 
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On..lcr and Famil y . 

38. Mota cillid re 
47. Pi tt idre . . . 
48. Paictidce 

PI CARr ill. 

51. 
52. Yun gidre 
53. Indi ca torid m .. . 
54 . .i\fegalmmiclre .. . 
56. lJf1tsOphagidc(J 
57. Coliidce .. . 
58. Cnculiclre 
59. L eptosomiiw ... 
62. Comciid re 
63. lIferopid m 
66. 'TrogoniJ ,1) 
67. Alce dinic1re 
ti8. Bllcerotid m 
69. Upupicl re 
70. I n7sorid ce 
73. Caprimul g idm 
74. Cypselid m 

P SITTA CI. 

78. P al morn ith idre 
81. P sit taciclre 

C OLUMB LE. 

84. Colllmbicl re 
85. Dididce 

GAL UNill . 

86. Pterocl ic1re 
87. Tetra onic1re 
88. Pl1asian id re 
89 . Turni cidre 

A CCIPITH ES. 

94: Vulturid re 
95. Falconiclre 
96. Se11JCntariidce 
97. P an cl iou ic1re 
98. Strig id re 

G RAL L1E. 

99. Ra.lliclre 
10 0. ScolopaciJ ::e .. . 
103. P arricl::e . . . 
10 4. Glarcol ic1m . . . 
105. Charad rii c1re 

ZOOLOGICAL GEOGRAPHY [ PART III . 

Sub.)'egions. 

,-, 

Range lJeyond tho Region. 

Th e Eastern Hemi sphere 
Orienta l, Aust ralian 

Cosmopoli te, exc!. Australian rea ion 
Palmarct ic " 
Orient al 
Orienta l, Noot ropi cal 

Cosmopolit e 

Orienta l, Aust rali an 
Oriental, Australi an 
Ol'icntal, N co tropical 
Cosmopoli te 
Oriental and to N. Gnin ea 
Puhearctic, Oriental 

Cosmopoli te 
Almost Cosmopolit e 

Orienta l 
N eot ropical 

Cosmop ol ite 
(Ex tin ct) 

Palmarct ic, Ori ental 
Eas tern H emisphere and Am erica 
Old W orld au d N. Am erica 
Eastern Hemisphere. 

A II th e cont inents but Australia 
Cusmop oli te 

Cosmopolit e 
Cosmopol ite 

Cosmopolit e 
Cosmopo li t e 
Tropical 
Eastern H emisph ere 
Cosmopolit e 
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Order aTHI Family. 

106. Otilli c1::e 
107. Gl'uic1re 
] ] 3. Ardei,lrc 
11 4. Pl ll.tuleidre 
115. CiCOlliid :ll 
11 7. Ph ccnicoptcriure 

ANSEREs. 
118. ADll.tidre 
11 9 . . Lurid re .. 
120. Pl'oeell ariic1,e 
121. Pelecunid ::e ... 
122. Sph euiscidre 
124. . . 
126. Struthiollic1 re 
131 . . ./Epyo1"ltitkiclre 

REPTILI A. 
OPHIDIA. 

1. Typhl opidre 
5. Culumariidre ... 
7. Colubrid re 
8. Homalop sid re 
9. Psammophid re 

Rachi oclonticlre 10. 
11 . D ellLlrophi dre 
12. Dryi o.phill re .. . 
13. Dip sacliclm 
15. Lycodo.n ti tl::e ... 
17. Pyt honiLlm 
18. Erycid re .. . ... 
20. Elapic1re 
21. Dcnclraspicliclce 
22. A 
23. Hyclropil iclm ... 
25. Vipericlm 

LACERTILIA. 
28 . Amph isbrenid::e 
29. Lepidos ternid re 
3D, Varunid re 
33. Lacerti d::e 
34. Zonul' idre 
40. G hamwsallll'idre 
41. Gymnopth al- ! 

mid re .. . \ 
45. ScinciLl::e 
47. Scpiclre ... 
48. Aco.ntiaclre 
49. Geeko.ticlre 
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Sub-regioll :';, 

1=1 
1 _ _ I I 

Hange beyond the Hegion. 

I<:ll.stel'll Hemisph ere 
All but N eot l'opical 
Cosmopoli te 
Almost Cosmopo lit e 
Almost Cosmopoli te 
Orien tal and Neot ropieal 

I 

Cosmopoli te 
Cosmopoli te 
Co.smop ol it.e 
Cosmopoli te 
South t Qmp erate r egio.ns 
Cosmopoli t e 
Temp erate S. America 
(Extin ct) 

All reCYions but N earctic 
parts of all regions 

Al most Cosmop oli te 
Orien tal, and all other re.gions 
OrientaJ and S. Palrearch c 

Orien tal, Australi an, Neo.tro.pi.cal 
Oriental, N eot ro.pical 
Oriental , Aust.mlian, N eo.tro.pical 
Oriental 
All trol)ical r cgionR 
Ori ental, S. P alrearctic 
Tl'o.picall' cgio.ns, S. U . States an cl Jap an 

Orien tal, Austra lian , Panamu 
Orien tal , Pulmurctic 

S. Europ e, N eotro.l)icul 
N . Am ericn 
vVarm purts of E . 
All contine n ts but Amcn ca 
All Am erica, N . Ind in, S. E urope 

Palreul'ctic, Amtrll.l ian, N etl'Opiral 

Al most Cosmopoli te 
South Pa lrearctic 
r;cylou anclllI oluceas. 
Alm ost cosmop ol ite 
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Order and Family . 

51. Agamid re ... 
52. Chamreleonid re 

Cr:OCODILIA. 

55. Crocorlili th1:! ... 

CIIELOKfA. 

57. Test.udiuid re ... 
58. Chcl ydidm ... 
59. Tri onychiu re .. . 
60. Uheloniiu re ... 

AMPHIBIA. 

P SEUDOPHIDIA. 

1. Crecili adre . .. 

ANOUP..A. 

7. Phryniscici::e . .. 
9. Bufonid ::e ... 

11. Engystomici re .. 
1 4. Alytid ::e ... .. , 
J 7. PoI.l1Jeciat icIre 
1 8. RanicIro .. . ... 
1 D. Discoglossid::e 
2 1. Dactylethridcc 

FI SH ES (FltE SH· 
W ATER) . 

ACANTHOPTEItYGII . 

3. Pt rci.t ::e ... ... 
1 2. Scienid re ... 
3 5. Laby rinthi ci .. 
3 8. 1I1llgilliLlm ... 
5 2. ChI'Omicire ... 

P 
59. Silnr idre ... .. . 
60. Characinid re .. . 
68. },foTmYl'-idw 
69 0;1I!1la1'ChiC/w 
73 Cyprill odon t id rc 
75 Cyprillid rc ... 
78 Osteoglossidre 
82 N otopter iclm .. . 

GA NOID E l. 

92. Sirelloillei 
94. Polyptc1'idro ... 

ZOOLOGICAL G EO GRAPHY . [l'ART UJ. 

Snb ·regions. 

, . ' 11 3.llg'c beyond the Region. 

.9"t .g § 
0 ::: 

<: u. <: to 
- - - - --

- - - .- Oriental, Australian, S. Pal:-c,ucti c 
- - - -- Ori ental , S. Pal::carctic 

I 

- - -- ! - Oriental, N eo t ropical 

- - - - All continents but Australia 
- - - - Al!st mli a, S. America 
- - - Oriental, Japan, E. Unit ed Stales 

Marine . 

- Oriental, N eo tropical 

-
- - Neotropi cal, Australia, Java. \ 
- - - All regions but Australian 

- - lUI regions hut Pal ::earcti c 
- . - - All region s but Oriental 
- - - - All th e region s 
- -

1= 
- Almost Cosmop olit e 

- All region s but N em-ctic 
- -

- - All but Australi an 
- - - All regions but Australi an 

- - Orieutal, Moluccas 
- - - - Australi an, Ncot ropical 

' - - - - Ori ental, Ncot ropi cal 

- 1- - - All "" trm regions 
-- N . 
- -
- -
.- - - P>llmarc Lic, Ori cntal, Am crican 

- - - - Absent frClIll Anstra lia and S. Am cri ca. 
- - All t ropi cal reg ions 

- Ori ental 

N cotropiCltl, Australian 



CIlAI'. XI. ] 

, Order and Fnmily. 

INSECTS. LEPI­
DOPTERA (PART). 

DJUU NI (BUTTER-
FLIES) . 

1. DamLid::e 
2. Satyrid::e 
3. Elymniid::e 
6. Aer::eid::e ... 
8. Nympbaliu rc .:. 
9. Libyth eid::e . . . 

10. N emcobifd::c . . 
13. Lyercnid ::c . 
14. Pierirlm .. . 
15. Papilionid m 
16. H esperidm 

SPHI KGIDEA. 

17. Zygmnid ::e 
19. Agaristidm 
20. U raniid m 
22. lTIgcriidm 
23. Sphingid ::e 
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Sub-regions . 

! -

Rnnge beyond the Reg-inn. 

All warm countri es and C:lllaua 
Cosmopolit e 
Oriental, Moluccas 
All trop ical regions 
Cosmopolite 
Absent from Australia only" 
Absent from Australia and Nearctie region 
Cosmopoli te 
Cosmopolit e 
Cosmopolit e 
Cosmopolite 

Cosmopolit e 
Australian, Orient al 
J\ll tropi cal regions . 
Cosmopolit e, exel. Australia 
Cosmopolite 
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T.-\'BLE 1l. 

LlS T OF GENER A OF l'ER UE :JT R rAL 11[JJfJI A LlA AND BIRD S 
I N HABITI N G THE ETH IOPIA N REGION. 

E X PLAXATI OX. 

Nftmes in itaUcs show.genem pecnlinr to the regi n . 
N ames iuclosed t hns ( ... ) show genem which just cnter the region, but are not cOl1siderell 

properly to belong to it . . 
Genera which belong to th e region are numb ered consecnth'ely. 

OnleI', Fnndl:;. [tlill 
GC IJUS. I:J I Hnnge wi th in t he He;:ion. \ nanga " eyond th e 

-------- ---- - ---------------------
P RIM ATES. 

S IM I ID1E. 

1. l '1'ogloclytcs 

S EMN OI'lTH ECIDLE. 

2. Colobu,s ... 

C Yl\OI'ITHE CID1E. 

3. J,[yiOpitltCC1(,8 .. 
4. Cenopithecus . . . 
5. CercoceblOs 
0. The1'O]Jithecus ... 
7. G!Jnoccphai!(,8 .. . 

(Sub-Ord er) 
LElI.IUlW I DEA. 

L EMU JUD lE. 

8. Incl1·i.s 
9. L el1Hbr 

10. Hapetle1nu;· 
11. llHcf'oceblH 
1:2: Chi1'ogc6lens 
13. L epilenmr 
14. PerocliciicllS 
15. A ?'ctocebus 
16. GaZago 

C HIR OMYID lE. 

17. Citrro1nys .. . 

CHIlWP TER A. 

PTE IWI' I D1E. 

18. Pteropus ... 

19. Xa nthar pyft 

2 W. Afri ca to Western N ile 
SOllrces 

11 Abyss ini a to West Afri p.a 

West Afr ica 
24 Tl'Opical Africa 
5 W est Africa 
2 N or tb- cast Afri ca, Ambia , P,Llestin c 

10 Nubi a to Cape, Vv. Afri cn, 
Ambia 

6 Madagascftl' 
1 5 Madagasca r 

2 l\IadagascfLl' 
4 Madagascar 
5 Madag ascar 
2 I Madagasca r 
1 i Sierra Leoll e 
1 Old Cab bar 

14 Tl'Opical aml S. Afri ca 

Madagascar 

7 I Africa allll JlIadagasca r 

, AU Afri ca 

Tl'opicso f Easte rll I-Iemis­
phere 

Oriental,A ust ru·M alaya n 



CHAP. XL ] 

/ Ortier, Fnn lily, and 
G Cl1lls. 

20. 
21. EZJo?nopllO)"11S 
22. HY1)signalh!ls ... 

23. Rhill Ol ophll S 

24. Jlf(lCl·onyclc1·YS .. . 
25. Ph yllorhin a 

26. Asell ia 

27. Mcgad erma 
28. N ycteris .. . 

V ESPE HTI LIO;'; I])£. 

29. V espel·t ili o 
30. Re·ri YO lila 
31. l\lini op eri s 
32. l' yet icc.i ns 
33. 'l' nl)h oZQ1l8 

N OCTl LIO:l'ID ,ll . 

34. N ycti llOmllS 

35. l\10Ioss1fs ... 

INSECT I VORA. 

MA CHOSCE LI DIU JE. 

3G. J1f aC?'osccUdcs 
3i. Pr.t1"Or!1·oll1l1s 
38. Rhy nchccyO?l 

E m NACEID.tE . 

39. Erinaeous. 

CE:\ TETl DiE. 

40. . .. 
41. H cmiccn lelcs 
42. Jj)l'i,c1lhlS ... 
43 . O?'yz07-1ctes 
44. E chi?1ops ... 

P OTAMOGALJDiE . 

45. Potarnogale 

C H RYSOCIl LORID JE. 

__ 4G. Ch)'ysochlon's 
) . " 

SOR!ClDlE. 

47. Sorex 
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Range within fhe Region. I Range beyond the Region. 

---------------- 1 
1 1'rop i<:''11 A floiea 
6 Tropical Africa and Abys sinia 
1 W. , \fri ca 

G Afri ca and l\lmb gascnr 

1 W. A frica 
4 Tl'Opieal Africa 

1 N a bia 

] Senegal, Upp er N ile 
3 A II lUrica 

1-1 Afri ca and Madaga sca r 
1 S. Africa 
1 S. Africa 
i Tropical Afri ca. 
:2 A frica and l\Iaclagase llr 

i\{nllngasca r 

:l Africa, Bourbon 

:2 SOl1 tll and Afri ca 
] Mozamhique 
1 l\lozambirluc 

:2 Cell. alHl Sout h Afri ca 

2 I i\[ndngasPal'-anu l\Iau ri tius 
},! adngascal' 

:2 i\fadngascnl' 
] 
;3 Madagasca r 

Old Calnhar 

3 Cape to l\iozam birlne 

15 . All Afr ica and 11[lllngHscar 

Orien tal 

"-a rmer par ts of East ern 
I H emisphe re 

[ndo -l\Ialaya , Aush'o-

I Malaya 
. In do-Malaya, Aust ro­
I Mala ya 
i Orient al, Molu ccas 
Java 

Cosmopolite 
I Urienta l 
I lnll o-Malaya 
\ Indi a 
, Oriental, A 

an, Neotropica l 

Orienta 1, Ame ricau, S. 
Palil' aren c: 

N ot ropic.:al, S. PalU!arc ­
tic 

I , Ar"" 

Palrearctic, N. Imlia 

P altenTC., Nem·c., Ori 
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Order, and 
Geuus. 

CARN IVO RA.. 

FELID JE . 
43. Feli s .. . 
49. Lynx [1] 
50. Cynmluru s 

CRYPTOPROCTIDE. 
51. C'1'yptoprocta 

Vr VERt:.ID.dl. 

52. Vi verra 
53. 
54. Fossct 
n5. PoiaJut 
56. Galiclut 
57. Nanclinia 
58. Galidictis 
59. H erpestes 
60. Athyl<£;)! 
61. . Cal ogale ,,' 
62. Galcl'clla .. . 
63. A ?'ielct 
64. I chneumia 
65. Bdeogctlc' ... 
66. H e1o,gctie ... 
67. Cyni ctis 
63. lI.hinO[ICtle 
69. .AIIW[JOS 
70. C?'osscwclms 
71. E upleres 
72. , .. 

PnoTELIDJE. 
73. Proteles 

74. Hy rena 

CANIDE. 

75, L yeao·n 
76. Canis 
77. )lIegctlotis " , 

MUSTELIDE. 

78. lIIustela 
79. Gym noplls [1] " , 
80. Aonyx 
81. H ycl1'ogale 
82. :Melli vom 
83. I etonyx 

OTARlIDE. 
84. A l'ctocephalll s 

. ZOOLOGICAL GEOGRAPHY . [ PART II r. 

Ran ge within the Region. 
ZPo 

Range beyond the Region. 

8 Ml Africa A 11 reg . but Australia' .l 
1 N. and S. Africa Pal ::earctic and N 
1 Cape of Good H opc Persia, India 

1 Madagasca r 

1 Tl'Opical Africa Orientnl 
4 Tropica l and S. Africa S. l'ahearc ti c 
2 Madagasca r 
1 W. Africa 
3 lIhdaga scar 
1 W. Afr ica 
2 Madagascar 

13 All Africa S. Europe, Oriental 
3 S. and E. Afri ca (1) Madagascar 
9 Tl'Opical and S. Afri ca Orienta l 
1 E. Africa -,-

1 S. Afri ca 
4 E. Afr ica, Senegal, S. Afri ca 
3 Tropica l Africa 
2 E. and S. Afri ca 
3 S. Afr ica 
1 E. Africa 
3 Tl'Opicn l and S. Afri ca 
1 Tropica] Africa 
1 
1 S. Af"ica 

1 S. A frica 

3 All Afl'ic[t S. Pal rearti c, Ind ia 

1 S., Centra l, RIHI E. Afri ca 
5 All Afl'ic[t Almost Cosmopolitan 
1 S. Af"ica 

1 Angola Pal rearctic, Ne:ll'ctic 
1 S. Africa Oriental 
1 S. and W. Afric[t Oriental 
1 S. Africa 
2 South and T)'I)pical Africa. Indi a 
2 Tropical and S. Africa 

Cape of Good H ope Sonth Temp erate Zon e 
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CHAP. XL ] 

Order, Family, and 
Genus. 

SIRENl.A. 
MANATlD ,E. 

85. Mal1atus 
86. Hali corc 

UNGULATA. 

E QU lD.lK 

87. Equu s .. . 

RlII NOCEROTlD iE. 

88. Rhillo ceros 

89. Hippopotnllws 

SUlD ,E. 

90. Potanwclu.en r,s 
91. Phacochmn ts ... 

TRAGULIDiE. 

92. ' . 

CAM E LOl' AnD A LIO iE. 

93. C'mnelop anlnl is 

BOVID 1E. 

94. Bub alus .. . 
95. Grects .. . 
96 . Tn f.gc1ctphus ... 
97. Oryx 
98. Gazelh ... 

99. ./Ep!lce?·os 
] 00. C'ervicnpm 

.101. 
] 02. P elect 
103. N ano/ ?'ng ns . . 
104. lYeot?'agu s 
105. Ccplu.l oph16S . 
106. H ippot?'aqus 
107. Alcep hnli ,s . . . 
108. Catoblcp ns 

(Cap ra . .. 

PRO BOSCIDE A. 

109 . Elephas .. . 

o 

'l'HE ETHIOPIAN REGION. 

Range witllill the !l egion. 

1 W. Africa 
1 E. Afri ca 

3 Tropi cal and S. Afri ca 

4 All Tropieal anll S. Africa 

2 Great Ri vers of Afri ca 

3 Tropi cal Afri ca and Mndg. 
2 Abyss inia t o Cnlfraria 

W. Afri ca 

All OjJtJIl country 

3 Trop. aud S. Afr ica 
2 Afri ca R. of Sahara 
8 Africa S. of Sah nm 

303 

Range beyonrl ihe Region. 

Tropi cal Am eri ca 
Orie n ta l ftllll Austral ian 

Palfcarctie 

Ori cnta l 

India 

3 Arftbian and Afri can desert s 
] 2 A.frica N. of. Equato r :tIlt I 

1 
4 
ti 
1 
9 
1 

Afri r.a • 
S . E. Afri ca 
All Tropi cn.l Afri ca 

of all Africa 
Sout h Africa 

\ S. Pah\:al'cti c 

S 'I p" I " ",,,tie U, "', 

3 
9 
2 
1 

Africa S. of Sahara 
ALvtisinia aud N. K Afri ca 
All tropical Afri ca 
Gam bia, Cent ral Afri ca to C"pe 
All Africa 
Afri ca S. of Equ ato r 
Abyssini a, high) 

I I Tropical antI S. Africft 

P"l marcti c genlls 

I Oriental 
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Order, Fami ly, and \ . . . \ I. Genus . Runge withm thp. RegIOn. Ra nge l)cyond the Region 

-_. ----'-

RYE-ACOIDEA-. 

H'RACID JE. 

110. H yrax ... 

R ODENTIA. 

M URID JE. 

111. i\f us 
11 2. L(lsiornys 
113. Acan thomys .. 
114. C?·icelomys 
115 .• 'accostmnus . .. 
116. Dc?Vl,-omys 
117. l\'eso7n!Js ... 
118. St cnio?n?/s 
11 9. PcZomys .. . 
120. Otomys .. . 
) 21. lIIcriotl es 
122. J]laictcot/l1'iJJ 
123. Jlf!Jst?·oln?Js 
124. Bm chytm ·s01n?Js 
125. Ilypof;eomys ... 
126. L ophio1n!Js 

Sl'A.T. ,\<.:lD JE. 

127. Hhi zomrs 
128. R nl/ty e?·ges 
129. Ge01·!Jclms 
130. Hcliophobi?ls ... 

DI POD ID 1E. 

) 31. nip ns 
132. Pedeles 

lIIYOX!DJE. 
133. lIIyoxns 

SCU JRJJJ JE. 

134. SciltrllS 
135. Ano1ila!ums .. . 

O CTODO]-;TlD.£. 

13G. Pectinato1· 

E CUIM lID Jll. 

137. Pel1·omys 
138. 

H YSTRlClD1E. 

139. H ystr ix . . . 
140. Ath ern ra 

10 Tropical and S. Africa 

26 Lm Aft·ica 
1 IV. Africa 
4 Trupi ca 1 Afr ica 
1 Tropical Africa 
2 ?lIoza m Li!J.ue 
2 S . Africa 
1 adaga1'car 
2 East a nr! S. Africa 
1 Mozam hi'l" c 
6 S. anel E. Africa 

) 4 Afr ica 
2 S. Africa 
1 S. Africa 
., Mmlngasr.a r 
1 tUacb gascar 
1 ·S. Arab ia an d N. E. lHri ca 

4 Abyssinia 
1 S. Africa 
G K Cent ral, and S. Africa 
1 ;\I ozmllbitlu e 

Syr ia 

E. B emis. excl. Oceania 

fndi a 

I I lltlia 

Orien tal to Malacca 

7 N. a.n ll Central Afri ca Celltrnl Palrearct ic: 
1 S. Af. toll'lozamb iqne ancl Ang ol:· 

Africa to Cape 

1S /' rU! \\·oo,!v ,list ricts of Africa 
5 W. 1\ frica alHI FcrtJand o 1'0. 

Ahyssinia 

1 8. Africa 
1 W., E., and S. Afri ca 

1 Africa. to Cape 
1 'liT. Afri ca. 

Pah arctic 

A Il regions bntA nstralia 

S. Palmal'ct ic Orien ta l 
Pal rt'arctic 

\ 
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..... 00 

Range within the Reg i,1n. Order , Fnmily, and 
. Genus. Z __ __ -'-___ _ _ _ 

Rnnge l)cyond the R cgiun. 

LEPORw ,E. 

Lepus 

EDENTATA . 
MAN IDID £ . 

142. Mn,llis . 

ORYCTE.Roponm ,v,. I 
143. Oryctc?'OjJUs ... I 

PASSERES. 
TURDln ,E. 

1. Tunlns 
2. Montieoln. 
3. Chcctops ... 
4. Bessonol'nis 

SYLVIID,E. 

5. J DrymlJ1ca .. . 
G. Cistico la .. . 
7.1 SphCIlOOltClIS 
8. I Canw1'oplera 
9. JA crace PlmlllS '" 

10. Bl'ltclyptetus '" 
11. Uat!·isclts... . .. 12'1 .. . 
13. Elhna .. . 
J 4. Mystacm'nis 
15. J Ph Y lloscopus 
1(3. E1'cmomeln 
17. ) E,.oessct .. . 
1S. lH ypolais .. . 
J 9. f Aedon 
20. Sylvia 

21.1 ClllTUea 
\12. j R.llticiU" ... 
2;3. '\ CYA nccll la 

24'1 Copsyc hlls 25. Thamllobin. 
26. C'c1'cot?'whas 
27. Pceoptp.1·a .. . 
28. GCI"Vc.,ict .. . 
29.\D J"omOI!Ca 

_ 3u. Sax icoJa . .. 
31 . Cercomela 
32. Pratin cola 

5 East and South Africa All region s but Austmlinn 

4 Sennanr to IV. Africa and Cape Orient al 

2 N . E . Afr icn to N il e Sourer-s, and 
S. Afrien 

BIRDS. 

] :'\ The wh ole reg . (excl. 
:2 R. Afri ca 
3 8. Afl"ir't 

I ii Th e whole regio n 

70 Th e who le regio n 
1:1 The whole r <:"ion 

1 R. " 
.\fri c,t 

8 Th e whol e region 
S A hyss in in nllll S. Afden 
3 ,\ 11 Afri l"n 
1 
1 
1 
I 

Hi 
1 

intlagn sca r 
In llagas cax 

i1rullag"scn r 
S. Africa 
All Aft'icn 

2 S . All "11':l 
S I':. anLl S. Afri ca 

Alm ost C.)smopnlit e 
Pal rcarcti c anLl Or ien ta l 

Pniestl lle 

I Pal est ine 
Palmarc.,Oricn. , Austra l. 
Austmlinn 

Pal::care., Ori on. , A usb·al. 
1 s . .l!:urope , Palest ine 

i 

\ . O' t 1 P nl rr.arct: c, n en ,n 

I P alrcnrct ic, Orient al 
T'al:"parcti c 

3 K Afri ca, Gambi a, 
Ven l Ids . 

Cnpe Pni::earct ic, Ori ent'al 

2 Ard ra 
2 r\ byss inia l1lJ(l Sen rga l 

" K ,H.-icIL 
amI Sry chcllc 

7 I .\ I I At ri ,.n. 
2 W. and N K Afri ca 

, W. Afr ica 

2 
2 

2 !\f:L,lagascllr an Ll Sry ehcll e Id s. 
l :l .\ It Art'icll 
1.J. , ( "'lItm l, E. null S. Africa 

N. E. Al"rica 
:\ ft' ira n nIl H 

.Palrearetie 
Pal::earoti c, 
Pal reareti c 
Orienta l 
Oriental 

Ori ,'n ta l 

I . I j ' 

I S. .1" HI. 
Pal rearctle, luell " 

I Palestin e, N. W. 
PalfPnrrtir, Orie n tn l 

, X 
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...... cr. 
Family, and o.::! 

Genus. 0 g Range withiu the Region. . Range beyond the Region.'i,.,. 
__________ ____ ___ __________________ ____ ____ ____ 

33. 
3-1. 
3-Q . 

36. 
37. 
38. 

Chatarrh::ea 
C'rale1"0pU8 

Gichlrulu,sa 
Alelhe 
O.vylabes ... 

CIKCLIDlE. (1] 
39. jll esites 

TnOGLODYTIDlEliJ 

40. . .. 

S ITTIDJE. 

· 41. H yphcrpes 

P ARIDlE. 

42. Panls 
43. Pa?·isoma .. . 
44. Ai:githalllS 
45. Pa1'inia .. . 

PYCNONOTIDJE. 

46. Py cnon ot lls 
47. PlLyllastnp lm s 
48. Hypsipetes 
49. l'ylns 
50. Criniger . .. 
51. ... 
52. And"opet({'Ils 
53. Lioptil us ... 

o RIOLlDJ1l. 

54. Oriolll s 
55. A L'I] 
56. C'Y({1I.nlani lls [1] 

CAMPEPllAGID ·A':. 

57. L nnictc1'US 
58. OX.l/notus ... 
59. Camp ephaga 

DI CRURlDlE 

GO. Di Cl'llrus .. . 

l\lu sc ICAP ID lE. 

61. Buta li s 
62. Muscicapa 
63. Ais eonax ... 
64- Newtoni(l ... 

1 Abyssinia 
17 All Arri ca 
1 W . Afri ca 
3 W. and E. Africa 
4 W. Afr ica 
2 Madagascar 

Madagascar 

2 Cen t l'al, E. and S. Afri ca . 

Madaga scar 

5 All Afri ca 
5 . ..\ll Afril'a 
4 IV ., Ccntml, ami S. Afri ca 
1 W. Africa, Prillc e's Island 

S All Africa 
4 W. and S. Africa 
4 Madagascar and lIfaHcnrene Ids . 
1 Madagascar 

14 W. n.nd a. Af,.iCft 
8 W. Afri ('a 
9 I .alld Ma.lngasca r 
1 ",. AtTica 

10 All Afri ca 
3 Madagascar 
1 1\1n.lagascn.r 

5 All Afri ca 
2 Mauritius 111H! Bourboll 
5 The who le region 

11 The wh Qle rrgioll 

3 All Afri ca 
10 All tropira l Afri ca 

4 S. Afri ca 
1 

Oriental , Palestin e 
N. Africa, Persia 

Pal ::ear c., Oriml., Nearc. 

Pal::earctic 

S. Palrearctir, Ori ental 

Oriental 

Orien t al 

Palrear ctic, Orienta l 

Celebes t.o N' PI\' Caledon ia 

Ori en tal, Au st.ra lian 

Pal::eal'cti c, N. Ori en tal 
Pa lfl'a.rc tlC 
Oriental 
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CHAP. XL] 

/ Order, Family, and 
Genns. 

65. Hyliota ' " 
66. Erytlwocen;'lt8 ... 
67. A,·tomyias 
68. PSC11dobias 
69. S1nithol-iU8 
70. 1I1egablas .. , 
n. Gassinia ... 
I Bias .. . 
73. E lminia ' .. 
74. Platyst im 
75. Tchitr ea '" 

76. Pogonocichla 
77- Bmcl yo'r1ds 

LANTID.<E. 

78. Pa1'11wptilct [1]. .. 
79. CctlicctUclls 
80. L an ius 
81. HypocolhlS 
82. Con-inclla 
83. U1'olcstcs '" 
84. Fn/,Scl"ia ... 
85. Hypo clcs 
86. Cuphotel'US 
87. N itaus 
88. P,"imwps '" 
89. E1tl'occphat1tS 
90. Chcmnonotus 
91. Vctnga 
92. L ctn1'((,1'i1tS 
93. lyIM-istcs ... 
94. Nicator 
95. TelepholltGs 

CORVlD.<E. 

96. Pti loslo1nlls 
97. Corv us 
98. C01·'l!1.tltn1· .. . 
99. PicCtthCtl·tes 

(Fregi lu s .. . 

NE CTARINIIDIE. 
100. N ectal-inia 
] 0 1. ... 
102. Cinny ,-icincl1ts 
103. Neodrepanis 

DICIEIDlE. 
104. Zoste rops 
105. Plwtid01'nis 

RIRU NDINlDJE. 

10 6. Hirnnd o ... 

.... ,; 
0" 
. '0 
0" 
Z"­

. (/2 

2 
2 
2 
] 

2 
1 
2 
1 . 
2 

]2 
] 8 

1 
7 

1 
1 

15 
1 
1 
1 
'2 
1 
1 
] 

9 
2 
1 
4 

38 
2 
1 

10 

2 
7 
2 

1 

55 
1 
4 
1 

23 
1 
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Range within the Region • Range beyond ·the Region. 

W. Afri ca 
Tropic al Africa. 
W. Africa. 
Madagasca r 
W. an d S. Africa 
W. Africa. 
W. Africa 
Tropi cal Africa 
Tropi cal Africa 
All Africa. 
The whole region Oriental 
S. Afr ica 
.All Africa. 

'Y. Afri ca 
i\Iadagasca r 
All Africa 
"\byss ini a. 

Paloonrc. , Oriell ., l' earc. 

S. and ·W. Afr ica 
S. Africa 
W. Africa 
W. Afri ca 
Prince 's I sland 
All Africa 
All Afr ica. 
N. E. and S. Africa. 
W. Afr ica 
Madaga scar 
All Africa, Madagascar [1] 
W. and S. E. Afr ica 
E. Africa 
All Africa N. Africa 

W. and E. Africa 
All Afri ca andl\Iadagascar 
N. E. to S. Afri ca 

COSI110p., excl. S. Amer. 

W. Afri ca 
Abyssinia ) Palrearct ic genu s 

Th e wbo le region 
S. Afri ca 
W. Africa 
l'[ullagasca .r 

Th e whol e region 
W. Afri ca 

Oriental and Austm1ian 

1, Th e- whole region Cosmopolite 
X 2 
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0" 
Runge within the Region. Rango beyond the Region. o"g 

Z"'-________ I·-E2'" _________ __ ---_____ _ 

107. Psali doprogne 10 The whole region 
108. Phedina... . .. 2 Marlagascar antlllIauritius 
] 09. Petl'ochelidon 1 S. Africa N eotropical 
110. Chelidon ] Bogos-land 
111. Cotyle .. , 6 

Palrearctic, Oriental 
All Africa Palreal'ctic, Oriental 

112. WaldAJnia 1 IV. Africa 

FRfXGILL IDiE. 

113. Dryospiza 8 All Africa S. Pahearctic 
114. Chlorospiza 4 Abyssinia to Cape Palrearctic 
11.5. Passer 18 All Africa Palrearctic, Oriental 
11 6. C1ithagm 12 All Africa N. Africa, Syria 

117. 2 W. Africa 
(El'ythro spiza 1 Nubia, Arabia) S. Palrearctic genus 

11 8. Pini cob [?] . .. 1 Cameroons, vV'. Africa N. Temperate genus 

119 . Fringi lla ria .. , 9 All Africa South P.alrearctic 

PLOCE W ;E. 

120. T exto r ... 5 All Africa 
121. H yplutntomis 32 Tropical and S. Africa 
122 . Symplect es 8 Tropical and S. Africa 
12 3. JJ[a li1nbns 9 W. and E. Africa 

124. Ploc ens ... 2 W. and E. Africa Oriental 

1 25. N el-iclt'l'vi ns 1 Madagascar 

126. Foudi(t 11 Tropical Africn, J\Iadagascar, &c. . .. 
127. Sp o1'opip cs 1 Tropi cal and S. Africa 

PY1'ol1wlmut 12 Tropic al and S Africa 

129 . Philetcents 1 S. Africa 
130. Nig7it a ... 7 W. and N. E. Africa 

131. P locepasser 4 E. and S. Africa 
132. Viclua .. . 6 Tropi cal and S. Afri ca 
133. Coll i ll8pCtsSCI' ... !) Tropical and S. Africa 
1 34. Chent 1 S. Africa 
13[>. S1Jermosp iza .. . 2 W. Africa 
136. PY7'encstes 6 Tropical and S. Afric:1 
137. E strild a .. . 16 Tropi cal and S. Africa Orienta l 

138. Pytel ict . .. 20 Tropi cal :1nu S. Africa 
139. H ypa1'gos 2 E. Africa, :Madagascar 
140. A1nctdinct 6 Tropi cal and S. Africa 
141. Spe7'mcstes 7 The whole region 

14 2. A . . . 1 E. and W. Africa 

H 3. H yp ochC7'a 2 Tropic al anll S. Afri ca 

STURNIDiE. 

144. D iloJlhlts 1 S. Africa. Loand a, Sennaar 
145. Buph aga 2 Trop. and S. Africa ([1] a famil y)1 

146. E w'Ycc7'oS 1 Mauagasca r ([1] a family) 

H7. J wicla 5 Tropical and S. Afri ca 

148. L amprocoli ltS 16 Tropi cal and S. Africa 
149. Cin'IJ-Yl-icinc hts 2 Tropical and S. Africa 
150. Onyclwgnathus 2 W. Africa 
151. Spr eo ... 5 Tropi cal and S. Afric:1 
1 52. Amyd7'1ts 5 N. E. Africa Palestine 
153 . Ha1·tla1tbi-u.s . .. 1 Madagascar 

/-

'" 
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Bange within the Begioll. n ange beyond tllC n egiull. 0 ", 

---- ------------ ---- ---- --- ---- -------- ---- ----
154. Falculia 1 Madagascar 
155. FTcgil'ltpu,s 1 Bourbon 

ALAUDIDlE. 
156. Alamla 3 Abyssinia and S. W . Africa Palrearcti c, Indian 
157. SpizocV?,?/s 1 South Africa 
158. Gltlel'ida ... 4 North of tropi cal Africa Palrear ctic, Indi an 
159. Galend1tla 2 Abyssinia, S. Africa 

(Melan ocoryph a 1 Abyssinia) Palroarctic genus 
160. Certhilauda 3 South Africa S. Europe 
161. Alaemon 3 South Africa S. P alrearc tic 
162. Hete?'oco1'YS 1 South Africa 
163. Mirafra .. . 10 South Africa, Macbgascar Oriental, Australi an 
164. Ammom anes .. 4 Afri can deserts S. Pal rearctic , Indi an 
165. M cgalophon w! 5 Tropica l and S. Africa 
166. Tcph?'oco1'1JS • •• . 2 S. Africa 
167. P yrrh ulauda .. 6 Tropi cal and S. Africa Oriental , Canary I slands 

MOTACILLID.IE. 
168. 11'Iotac illa 8 The whol e region Pa lrearcti c, Ol'iellt al, 

Australian 
169. Anthus '" 10 Tropi cal lind S. Africa A 11 regions, exc . Austral ia 
170. Mac1'onyx 4 Tropical and S. Africa 

PITTIDlE. 
171. Pitt a 1 W. Africa Oriental, Austra l iall 

PAICTIDlE. 
172. Philepit la 2 Mad agascar 

\ 

PICARIlE. 
P ICIDlE. 

173. Ver?'eawl'ia 1 W . Africa 
] 7!. Dend?'opiC1/;s . .. 14 Tropical and S . Africa \ 175. C(t?nlICi11C?·(t 14 T ropical ane\. S. Africa I 
176. GcocoZ(tptes 1 South Africa 

Y UNGIDiE. 

177. Ynnx 1 N. E. Afri ca, S. Africa Pal rearctic 

J N Dl CATORIDlE: 
Orienta l 178. In dicator S Tropi cal and S. Afri ca 

MEGAL.iIllllID.iIl. 
179. P OgOnorhynCMts/ 14 Tropi cal and S. Africll 
180. Buccanodon ' " 1 West Afri ca 
181. . .. 1 ' Yest Afr ica 
182. 13arbat1tla 9 'West and South Africa 
183. Xylob 11CCO 3 vVest and South Afri ca 
184. ... 3 W cst Africa 
185. TrachyphO?L7ts 6 Tropi cal and Sout h Afr ica 

"MUSOPHAGID.iIl. 
] 86. iJu srphaga ... 2 West Afr ica 



310 ZOOLOGICAL GEOGRAPHY. [PART Ill . 

". 
Onl erJ Fand ly, and Runge with in tlle Region. H nngo beyoJl(l the H egion. Gellus. 0 " Zf .. 

]87. TU1·acns .. 10 Tropi cal and S. Africa 
188 . Schizorhis 6 Tropical and S. AfTica 

COLIID£ . 
189. Colius 7 TrojJical and S. Africa 

CUCULlIJ£ . 
190 . Ceuthmochal"!!s 2 Afri c[J. and Uada gascar 
191-. Calla 9 lItauagascar 
192. Cochlothm1tStcs 1 Madagascar 
]93 . Centropus 8 Afri ca and Uada gascar Oriental, Australian 
l e4. Cuculus ... 10 Ail·ica and Madaga scar Palrearc., Orien., AustmJ. 
195. Chry sococcyx 7 Tropical and S. Africa Orienta l, Australian 
196. Coccyst es 6 Tropi cal and S. Africa S. Pal rnarctic, Oriental 

197. L cptOS07nllS 1 Madagascar 

CORACIID£. 

198. Cora cias ... 5 Africa and lIIadaga scar S. Pa.!rearctic, Oriental 
199. Eurys tomus 3 Africa and Madaga scar Oriental, Australian p 200. Atclom£s 2 Madaga sca r 
20l. BmchYlltcm cias 1 Macjagascar \ 

! 202. Gcobinstcs 1 lI1adagascar 

lIfEROPID.tE. 

203 . lI[erops }] Africa and Mad agascar S. Pahear., Ol'ien., Austral. 
204. ],felittoJihayns 5 TropiraJ allLl S. Afl'i t.:a 

TROGONIDE . 

205. A pulod c?'?lla .. . 2 Tropical and S. Afri ca 

ALCEDINID£ . 

206 . Al cedo . .. 2 \V. A frica, Aby ssinia, Natal Palrear:, Orion., Austral. 

207. 3 Afri ca and Madagas car 
Am eri can, Palrearctic 

208. Ceryl e 1 VV. Afrie a, Abyss inia, N atal 

209 . jll !Jioccy:c '. ' 2 II{ est Afri ca 

210 . !<ipill ·inn .. 4 Afri ca and Madag asca r . 
S. Pal real. , Orien. Austral. 

21l. Halcyon . .. ID Afri ca, Prin ce's Is., St . Thome 

BUCEROTID.:E. 
Mal aya 

212. Berenicorni s .. . 1 Wpst Afri ca 

213. J'od.::ItS . .. 12 Trol iical and S. Afr! ea 
214. ByCCtnistcs 6 Tropi cal and S. Afr; ca 
2]5. B-llcon :1ts 2 Tropi cal and S. Arnell 

UPUPIDJE. 

216. Upnp:l. 3 Afri ca and Madaga scar S. Palrear ctic, Ori en tal 

Inr:r soR IDJE. 

217. I rrl-.sor .. 12 Afr ica and i\radaga ccm' 
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Ordor, and 0 g Range within the Region . Rnn::;e beyond the Region, 

_________________ 

218. Caprimulgus 
219. Seol'lo'mis 
220. .M aCl'O[Z1:ptcl'YX 
221. Cos1nctomis 

CYPSELID/E. 

222. Cypsclus ... 
223. Collocalia 
224. Clue tum ., 

PSITTACI. 

P AL/EORNITHIDlE , 

225. Pnhcornis 

PSITT A elD/E. 
Comeo1Jsis 

227. Psi/ln clls 
2:28. Pceoecphalus ... 
229. Aywpol'lIis 
230. Poliop silla 

COLUhlB iE. 
COLUIIIDIDlE. 

231. Treron ... 
232. A lccl1'Cclt((,s 

233. Colum ba 
234. (]9/ta 

235. Turtur '" 

236. Aplopelia 

237. ehaic opelia 

DIDID /E (extinct) 
238. Didus 

GALLlN 1E. 
PTEROCLID lE. 

239. Pterocles 

1.'ETRAONID ,E. 
240. Ptilopa chllS 
241. Fran colinu s 
242. PeUpcl'dix 
243. lo[a1'ya1'opertlix 
244 . CotUl'uix 

(Caccabis 

PH ASIANJDlE. 
245. Phasid us 

18 Africa and Madagascar 
3 Tropic al Africa 
2 W. Africa to Abyssiuia 
1 Tropical A frica to the Zam bcsi 

6 The whole region 
1 Mascaren e Ids ., Madagas car 
4 Tropical Africa and l\ladaga scar 

·Pah'earc.,Ori en.,Au stral. 

Pal marctic, Oriental 
Oriental, Austra lian · 
Cosmop., exc. ,Yo Pal ;))· 

arctic 

3 W. Africa to Allys. & lIburitius \ Oriental 

5 l\Iad agascar and Seychell e Id s. 
2 W. Afri ca 
9 Tropkal aud S. 'Afr ica 
4 Tropi cal and S. Africa 
2 Trop. Afri ca and Madaga scar 

6 Africa and Madaga scar Oriental 
5 lIIadagas car and lI'htsc. Id s. (cxte l 

in l\buritius and Rodriguez) 
12 Africa and lIIadag;tsc<tr Pal marctic, Oriental 
1 Tropic al and S. Africa 

10 Afri ca, Madagascar, ComOl'o am Pahearctic, Orient al 
Seyche ll e I slands . 

4 Abyss ini a, S. Africa and 'Yest 
Afri can I sl ands 

3 Tropicnl and S. Africa ' 

5 Mascarene Islands 

9 A frica and Mad agasca.r 

1 West Africa 
30 Africa and Mad agascar 
1 West Africa 
1 Madagascar 
2 Tropical and S. Africa 
1 Aby ssini a) 

1 . W est Africa 

S. Pa.lrearctic, In uian 

S. Palrearcti c, Iudian 

Ori ent ., Aust raL 
Pah arcti c genus 
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-,---:----- --- - ---,--- - --- - - -
_ _ ::1 I R:llIge within th e Regiu!c 

1'/ VV cst Africa 

Ilange beyond the Regiu n. r-

2,16. Agolastos 
247. Acry lliu?n 
248. Nmnidc6 

'l' URl' I Cill .iE. 

249 . 'l' urnix . .. 
250. Orty:rclos 

ACCIPITRES . 

V ULT UR ID,E . 

251. Gyps 
252. Pscud ogyps 
253. Otogyps ... 
254. L oplwgyps 
255. N copbr on 

F ALCOl'IDB;. 

256. Polybol'oicws ... 
257. Circus 
258. [h·otn·ol'chis ... 
259. i1Ielic?'aJ; 
260. Astur 
261. N isoidcs .. . 
262. E-16triorchis . .. 
263. Accipiter 
264. Buteo 
265. Gypaetll s 
266. Aquil a .. . 
267. N isaetus .. . 

:L68. Spizaiitus 

269 . L ophoOltuS 
:270. A st11riJnuia 
271. D1'yot1'ionhis 
:L 72. Circaiitus 
273. Bulast 1ll' 
2/J. Helota1'slls 
:L75. Hali ,eetus 

276. 
277. E lcmoidcs 
278. Mil vllS ., . 
279 . Elanu s .. . 
280. Machmrltal1!phns 
281. Perui s . . . 
282 . Bazrt 
283. Po liohie rax 
284. Falco 
285. Cercbne is 

S" l{PENTARIIDJI;l. 

286 . Scrpentariu,s 

1 West Afri ca 
D Afri ca to Nata l anu IIIadaga sca r 

4 S. A frica and llIada gasc ar 
1 AfTica 

2 Africa, except 'IV. sub- re"ion 
I N. E. Africa to Senegal 0 

Pal marc., Orient. , Austr l. 

Palruarc tic, 0 rien tal 
Orienta l 

1 N. E. and S. Africa 
1 N. E. and S. Afri ca and 
2 Africa, cxd . west coast 

Palreal'ctic, Ori enta l 
Senegal 

S. Palmarctic, Oricntal 

2 Afr ica and 
. 4 Afri ca and Madagasca r Almost Cosmopolit e 
1 W. Afri ca 
5 Afri ca, excl. wesL coast 
5 Afric iL and Madagasc ar Almost Cosmopo li te 
I Madagasca r 
1 Mad agasca r 
8 A frica ane! Madagasca r Almost Cosmopolit e 
5 Afri ca and Madpgasca r Cosmop., excl. Au stral. 
1 N. E. and S. Afri ca S. Pahcal'ct ic 
5 All Africa N carc., Palmarc., I nclian 
1 W. Afr ica S. Pal rearct ic, 

Australia 
Orienta l, 

3 All Afri ca N eotl'opical, Orien tal to 
N . Gui nea 

1 All Africa 
1 T ropical JUri ca 
1 IV. Africa 
5 All Afri ca Pa lrearct ic, Oriell t"l 
1 N. E. Africa Orienta l to N ell' Guin ea 
2 T ropical and S. Africa 

Cosll1opol i te, excl. Nco · 2 The whole rcgion 
I t ropic al reg ion 

1 ; \V est and East Africa 
1 I W est and N. E. Africit 
1 T he ,,,hole region Th e Eastcl'U H emisphere 
1 i AfriclL I ntli a to A ustra lia 
] I S. W . Afri ca and Madaga scar Malacca 
1 S. Afri ca ane! Madagasc(Lr l'alf ca rcti c, Ori on tal 
3 Afri ca and lIIadaga scar In dia to N. Australia 
1 East Africa B lIl'lllah 
4 All Africa Alm ost Cosmopolite 
8 Th e wh ole region Alm ost Cosl1lopoli te 

1 T he greate r par t of Afr ica 

\ 

./ 

r 
I 
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Ol'tJcr, Family, ane! 
Genu s. Range within the Regi on. 

------------ --1 ------ --------------- 1-------------- --
Rallg e beyolld the Regioll . 

PANDIONID£. 

287. Pandion ... 1 All Africa Cosmopolite 

STRIGID£. 

288. Athene 5 .A frica and Madagascar, Roell'i Palroarctic, Orienta l, 
quez (extinct) Australian 

289. Bubo 8 Africa and Madagascar Cosmopolite 
290. Scotopelia 2 ,Ve st auel S. Afri ca to Zambe si 
291. Scops 3 W. auel S. Africa, 

C0l1101'O I slands 
Madagascar , Ahuost Cosmopolit e 

292. Syrniulll 2 Afri ca Pal rearctic, Oriental, 
American 

293. Asio 1 N. E . and S. Africa Cosmopolit e 
294. Sh'ix 4 Africa and Madagascar Cosmopolite 

Pewlicw 01' very Chamctc1'istic Genem of Wacling OJ' Swimming Bird s. 
GUALL JE. 

RALLIDJE. 

Hirnantornis 1 West AJrica 
Podica ... 3 Africa Bml11Rll 

GLAltEOr.ID£ . 
ClU'sor ius S All Africa S. Europe, India 

OTJDLDJE. 

E npod otis 16 All Afri ca India, Australia 

GnuID£. 
(. BaZC(t1·icct. 2 All Africa 

AHDEID£. 

B cGlwn iccps 1 Upper Nil e 

P LA'fALEID£. 

Scopus Tropi cal and S. Afri ca 

AXSERE S. 

l'IUGla.sso1·nis ... South AfTica 

STRUTHIONES. 
STllUTHIONID£ . 

295. StnGthio 2 All Africa Sj'l' ia 

.lEpYORNITHID£. (Ex tinct) 

296. 3 [1] Madagasca r 
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CHAPTER XII. 

'l'HE ORIENTAL REGION. 

THIS region is of comparatively small extent, but it has a very 
diversified surface, and is proportionately very rich. The de­
s'erts on the north-west of India are the debatable land that 
separates it from the Pal rearctic 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 doulJb 
that in the later Tertiary period it was an island, separated by au 
arm of the sea (now forming the valleys of the GanO'es and 

, 0 

Indus) from t.he luxuriant Himalayan and Burmese countri es. 
Its sout.hern extremity, with Ceylon, has a moister climate and 
more ]uxuri,a:nt vegetation , and exllihits indications of a former 
extenl;ion southw ards, with a richer more peculiar fauna, 
partly Malayan and partly l\Iascarene in its character. The 
whole south ern slopes of the Him alayas, with BUl'mah, Siam and 
,"Vestern Chilia, as well as th e Malay peninsula and the Indo­
Malay island s, are almost everywhere covered with tropical 
forests of the )l1ost luxuri ant chara cter, which abound in vari ed 
and peculiar forms of vegetable and animal life. The flora and 
fauna of this extensive district are essentially of one type 
t.hroughout; yet it may be usefully divided into the Indo­
Chin ese and the Malayan sub-regions, as each possesses a 
number of peculiar or characteristic animals. The former sub­
region, besides havin g many tropical and sub-tropical types 

,#! 
of its o\\'n, also possesses a large nurn bel' of peculiarly modi-
fied telJllJprate forms on the mount ain ranges- of its northern 
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.-4( baundary, which are wholly wanting in the Malayan sub­
region. The Philippine.islands are best classed with the Inda­
Malay group, althaugh they are strikingly deficient in many 
Malayan types, and exhibit an appraach to. the Celebesian divi­
sian af the Austra-Malay sub-regian. 

;' 

Zoological Cha1'acte1'istics of the 07'iental Region.-The Oriental 
Region passesses examples af 35 families af Mammalia, 71 af 
Birds, 35 af Reptiles, 9 af Amphibia, and 13 af Fresh-water 
Fishes. Of these 163 families, 12 are peculiar to. the regian; 
namely, Tarsiidre, Galeopithecidre, and Tupaiidre among Mam­
malia, while JEluridre, thaugh canfined to the higher Himalayas, 
may perhaps with more jnstice be claimed by the Pal rearctic re­
gian; Liatrichid re, Phy llornithidre, and Eury hemidre among birds; 
Xenopeltid re (extendin g, hO'weve1', to Celebes), l!ropeltidre, and 
AcrocllOrdidre amang reptil es ; Luciocephalid re, Ophiacephalid re 
and Mastacembelid re among fresh-w ater fishes. A number at' 
other families are abundant, and characteristic of the regian; and 
it passesses many peculiar and characteristic genera, which must 

" be referred to. samewhat mare in detail. 
Jl{c6?111nalic6.-The Oriental reg ian is rich in quadrumana, and 

is especially remarkable for its arang-utans and long-armed apes 
(Sim ic6, Hylobutes, and Siama nga); its abund ance af monkeys 
of the genera Pn sbytes and lilaccw1(,s ; its extraordinary long-nosed 
monkey (Pnsbytes nascdis) ; its Lemurid re (Nycticeb1(,s and L07'is) ; 
and its curious genus l'c61'sins, forming a distinct family af 
lemurs. All the se quadrumanous genera are confined to. it, 
except l'Cl1'Si168 which extends as far as Celebes. It pos­
sesses more than 30 genera af bats, which are 'enumerat ed ill 
the lists given at the end af this ebapter. In Ivsectivora it is 
very rich, and passesses several remarkable farms, such as the 
flying lemur (Galeopithec1ls) ; the squirr el-like Tupaiidre cansisting 
of thr ee genera ; and the curiau s GY1nnum alli ed to. the hedge­
hags. In Carnivora, it is especially rich in many forms af civets 
(Viverrid re), passessing 10 peculiar genera, among which P1'io­
nodon and Cynogale are remarkable ; numerous 1\fustelidre, af 
which GymnOp1!S, lilydcws, Aonyx and H elictis are the most call­
spicuous ; ./Elnn ts, a curious animal , cat-ut: e in appearance but 
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more allied to the bears, formillg a distinct family of Carnivora, 
and confined to the high forest-districts of the Eastern Hima­
layas and East Thibet ; and H ela?'Ctos, peculiar forms of 
bears; Platanista, a dolphin peculiar to the Ganges and Indus. 
Among Ruminants it has the beautiful chevrotain, forming 
the genus Tmgnlus in the family Tragulidre; with one peculiar 
genus and three peculiar sub-genera of true deer. The Antilo­
pinre and Caprinre are few, confined to limited dist.ricts and not 
characteristic of the region; but there are everywhere wild cattle 
of the genera Bibos and which, with species of Rhinoc e1'os 
and Elephas, form a prominent feature in the fauna. The Rodents 
are less developed than in the Ethiopian region, but several forms 
of squirre ls everY'where abound, together with some species of 
porcupine; and the Edentata are represented by the scaly manis. 

BiTCls.-The families and genera of birds which give a cha­
racter to Oriental lands, are so numerous and varied, that we 
can here only notice the more prominent and more remarkable. 
The Timaliidffi, represented by the babblers (GCt1'1'ulax, Pornato?'- . 

himls, Ti1nalia, &c.), are almost everywhere to be met with, and 
no less than 21 genera are peculiar to the region; the elegant 
fork-tailed EnicunlS and rich blue Myiophom ls, though com­
paratively scarce, are characteristic of the Malayan and Indo­
Ohinese faunas; the elegant little "hill-tits" (Liotrichid re) 
abound in the same part of th e region; the green bulbul,S (Phyl­
lo?'nis) are found everywhere; as are vai'ious forms of Pycnono ­
tid re, the black and crimson" minivets" (Pe?'icrocotus) , and the 
glossy" king-crows" (Dic1"ll?'US); U,1'oci8sa, Den­
drocitta are some of th e lllt erestmg and charactenstIc forms 
of the crow family; sun-bird s (N etal'iniic1re) of at least three 
genera are found throu ghout th e region, ,lS the beautifu l little 
flower-peckers (Dicreidre), and some of weaver­
birds (Pl oceus and Jll1lnia), Of the starlll1g famIly, the most 
conspicuous are the glossy mynahs (E1llabes), The swallow­
shrik es (A rta1nus ) are very peculiar, as are the exquisit ely 
coloured pitt as (Pittid m), and the gaudy broad-bills (Emy- __ 
lremidre). Leaving the true Passeres, we find woodpeckers, 
barbets, and cuckoos every where, often of peculiar and re-
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.,. markable forms; among the bee-eaters we have the exquisite -
Nyctiomis with its pendent neck-plumes of blue or scarlet; 
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. :N ext we have the frog-m'outhed goatsuckers (Bat­

and the whiskered swifts (Dend rocheliclon), both 
wide-spread, remarkable, and characteristic groups of the O{'iental 
region. Coming to the parrot tribe, we have only the long-tailed 
Palwomis and the exquisite little as characteristic 
genera. '"Ve now come to the pigeons, among which the fruit­
eating genera T?'e1'on and Ca1'1Jophagct are the most conspicuoue. 
The gallinaceous birds offer us some gmnd forms, such as 
t.he peacocks (Pavo) ; the argus pheasants ; the fire­
backed pheasants (EuploGnnws); and the jungle-fowl (Gallu s), all 

. strikingly characteristic; and with these we may close our sketch, 
\ since the birds of prey and the two Orders comprising the 

waders and swimmers offer nothing sufficiently remarkable to 
be worthy of enumeration here. 

E eptil es.-Only the more abundant and characteristic groups 
will here be noticed. In the serpent tribe, the Oligodontid re, 
a small family of ground-snakes; the Homalop sic1re, or fresh­
water snakes; the Dendrophidre, or tree-snakes; the Dryiophidre, 
or whip-snakes; the Dip sadic1ffi, or noctmn al tre e-snake s ; the 
Lycodontid::e or fanged ground-snake s ; the Pythonid ffi, or rock­
snakes; the Elapid ce, Or venomous colnbrine snakes (including 
the" cobrn,s") ; and the Crotalid ::e, or pit-vip ers, are aU abundant 
and characteri stic , ranging over nearly the whole region, and pre­
senting a great varie ty of genera and species. Among lizards, the 
Varanidffi or wat er-lizards; the Scincidre or" scink s ;" the Gecko­
tid re, or -geckoes; and the Agamid re, or eastern iguanas ; are the 
most univ ersal and charact eristic groups. Among crocodiles the 
genus Grococlilus is widely spread, Gavialis being characteristic 
of the Ganges. Among Cheloni a, or shielded reptil es, forms of 
fresh-water Testudinid re and Trionychid re (soft tortoises) are r --. tolerably abund ant. 

Amphibi a.-Tbe only abundant and characteristic groups of 
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this class are toads of the family Engystomidre; tree-frogs of 
the family Polypedatidre; and several genera of true frogs, " 
Ranidre. 

Fresh-walei· Fishes.-The more remarkable and characteristic 
fishes inhabiting the fresh waters of the Oriental region belong 
to the following families: N andidre, Labyrinthici, Ophiocephalidre, 
Siluridre, and Cyprinidre; 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. ,Ve will now 
briefly summarize the results. 

SU1nma1·y of the Oriental Ve1·tebmta .-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 "190 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 Palrearctic region; while the Oriental and Palrearctic were, 
during much of the Tertiary epoch, hardly separable. 

I nsects. 

Lepidopterct.- We can only glance hastily ut the more pro­
minent features of the wonderfully rich and varied butterfly­
fauna of the Oriental region. In the first family Danaidre, the 
genera Danais and Eupl cea are 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. 
Satyridre, though abundant are not very remarkable, Debis, 
Melanitis, Mycalesis, and Ypth inut being the most characteristic 

j 

I 
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genera. Morphidre are well represented by the genera ..Ama­
thusia, Zmw.;idia, Discopko1'Ct, and Thaumantis, some of the 
species of which almost equal the grand South American 
Morphos. The Nymphalidre furnish us ·with a host of charac­
teristic genera, among the most remarkable of which are, 
Te1'inos, Adolias, Gethosia, GY'restis, .Li'l1wnitis, and lYY'l1Lphalis, 
all abounding in beautiful species. Among the Lycrenidre are 
a n{lmber of fine groups, among which we may mention Ile7'da, 
Myr·ina, Deud01'Yx, Iolalls, and A1nblypodicl, as charac­
teristic examples. The Pieridre furnish many fine forms, such 
as Thyca, Iphias, Thestias, E1'onia, Prione1'is, and DerCCls, the last 
two being peculiar. The Papilionidre are unsurpassed in the 
world, presenting such grand genera as TeinopcdptlS and Bhu­
tanitis; the yellow-marked Omithopte1'C8; the super1:J "Brookiana;" 
the elegant LeptoceTc1ls; and 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 mann er some of the most remarkable 
of the above mentioned groups of the genus Papilio, espe­
cially the" Protenor" group, which there·is reason to believe is 
protected by a peculiar smell or taste like the Beliconias and 
Danaidre. 

Coleoptem.-The most characteristic Oriental form of the 
Cicinde lic1re or tiger beetles, is undoul)tedly the elegant genus 
Oollyr'is, which is found over the whole region and is alm?st 
confined to it. Less abundant, but equally characteristic, is the 
wingless ant-like TTicondyla. Two small genera Ap.te7'oessa and 
D7'omicidia are confined to the Indian Peninsula, while Therates 
only occurs in the Malayan sub-region. 

The Carabidre, or ground carnivorous beetles, are so numerous 
that we can only notice a few of the more remarkable and 
characteristic forlllS. The ' wonderful Jlf07'molyce of the Indo­
Malay sub-region, stands pre-eminent for singularity in the 
entire family. ThY7"eopter1lS, OTthogonius, Catascopus, and Peri­
call1ts are very characteristic forms, as well as Plwnetes and 
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Dist?'igus, the latter having a single species in Madagascar, 
There are 80 genera of this family peculiar to the region, 10 
of which have only been found in Ceylon. 

Among the Lucanidre, or . stag-beetles, L1Wanu,s, Odontolabris; 
and Cladognath1(,8 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 Cetoniidre, or rose-chafers, are well represented 
by .Rhombo1'lLina, Hete1'O'rhina, Clintm'ia, .Afac1·onota, .Agestmta, 
Chalcothea and many fine species of Cetonia. There are 17 
peculiar genera, of which Mycte1'istes, Phcedimus, Plect1'one, and 
Rltagopte1'Yx, are Malayan; while Na1'yci1tS, Cle1'ota, Bombocles, 
and Chiloloba are Indian. 

In Buprestidre-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 Catoxantha, its fine 
Ch1'ysoch1'oa, its Indian Stemoce1'a, its Malayan Chcdcopho1'a 
and Belionota, as well as many other beautiful forms. It 
possesses 41 genera, of which 14 are pecnliar 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 'N eotropical. It possesses 360 ' 
genera, 25 of whieh are Prionid re, 117 Cerambicidre, and 218 
Lamiidre i-about 70 per cent. of the whole being peculiar. 
The most eharactel'istic aenera are Rhctphidopocl16S and 

b , 

among Prionid::e; N eocemmbyx, Eu,1'ya1'th1'16m, Pachyte?'ia, 4cro-
Cy1'trt, Tet1YlO1nmat1ls, ChlO1'idol1l1n, and Polyzomls among Cel'am­
bycidm; and Co31ostm'na, RhytidoplwTa, BatoGe1'a, Agelasta, and 

A stathes among Lamiidre. 
Of remarkable forms in other families, we may mention the 

gigantic horned Chalcosoma among Scarabreidre ; the metallic 
Campsosteq'nus among Elat eridre ; the hands ome but anomalous 
T1'ictenotoma forming a distinct family; the gorgeous P achy-
1'hynchi of the Pl1ilippille Islands among Cnrculionidre; Di7mM 

, 
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/ among Brenthid ::e; with an immense number and variety of 
,Anthotribidre, Heteromel ;a, Malacoderma, and Phytophaga. 

THE ORIENTAL SUB-REGIONS. 

The four sub-regions into which we have divided the Oriental 
region, are very unequal in extent, and- perhaps more so in 
productivene ss, but they each have well-marked special 
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 mther more than usual detail. 

I . I-lindostan, 07' 

This incltHIes the whole peninsula of India from the foot of th e 
Himalay as on the north to somewhere near Seringapatam on th e . 
south, the boundary of the Ceylonese sub-region being unsettl ed. 
The deltas of the Ganges and Brahmaputra mark its eastern 
limits, and it prob ably reaches to about Cashmere in the north­
west, and perh aps to the valley of the Indu s fLUther south; but 
the grea t desert tract to the east of the Indus forms a transition 
to the south Pal rearctic sub-region. Perhaps on the whole the 
Indu s may be taken as a convenient bound ary. Many Indian 
naturali sts, especially Mr. Blyth and Mr. Blanford, are impress ed 
with the relations of the greater par t of this sub-r egion to th e 
Ethiopian region, and hav e proposed to divide it into several 
zoological districts dependent on differences of climate and vege­
t ation, and characterized by possessing faul1as more or less alued 
either to the Himalayan or the Ethiopi an type. But these sub­
divi sions appea r far too complex to be useful to the general stll­
dent, a.nd even were they proved to be natlual, would be beyond 
the scope of this work I agree, however, with Mr. Elwes in 
thinking that they really belong ' to local rather than to geo­
graphica l distribution , and confound '" station" with" habitat ." 
vVherever there is a marked diversity of surface and vegeta t ion 

- - the productions of a country will correspondin gly differ; the 
gronps peculi ar to forests, fOT exampl e, \y ill be absent from ?pe n 

y 
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plain::l or arid deserts. It happen s 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 bet,ween the inhabit ants of such districts in 
each region. vVe also finel a great resemblance between the aquatic 
birds of the three regions; and as we generally give lit tle weight 
to these in our estimate of the degree of affinity of the faunas of 
llifferent countri es, so we should not count the desert fauna as of 
equal weight with the more restri cted and peculiar types which 
are found in the fertile tracts,-in the mountains and valleys, and 
especia1ly in the primeval forests. The supposed preponderance 
of exclusively Ethiopian groups of Mammalia and Birds in thi s 
sub-region, deserves however a close examination, in order to 
ascertain 110W far the facts really warrant such an opinion. 

JfCl?n1nalia.-The foHowing list of the more import ant genera 
of Mammalia which range over the larger part of this sub-region 
will enable nat.uralists to form an indep endent judgment as to 
the preponderance of Ethiopi an, or of Oriental and Pal rearctic 
types, .in this, the most important of all the classes of animals 
for geographical distribution. 

RANGE OF THE GENERA OF MAMMALIA wmeH I NHABIT THE SUB-REGION 

OF HI N DOSTA N. 

l. Presbyt es 
2. :M:acacus 
3. Erinaceus 
4. Sorex .. . 
5. Feli s .. . 
(ii. Cynrellll'lls 
7. VivelT<1 
8. Vi verricula. 
9. P:U'arloxnrlls 

10. H erpestcs 
11. Calogale 
12. Trenio;:;aJe 
1:3. Hyrenft 
14. Ca nis .. , 
Hi. Cuon ... 
JG. Vu lpes 
17. Lull'n. ... 
] 8. Mellivol',t 
If>. Melul'sus 
20. Sus 
21. 'r l'<lgll]u s 

Oriental only. 
Orient,tl onl y. 
PaJrea,rctic genus. 
Widel y distributed. 
Almost Cosll1opoli tall. 
Ethiopian and S. Pal ren.rct ic. 
E thiopi:11l and Orient al to Chin:1 and Mal:1Ya.. 
Orient,al only. 
OrientlLl only. 
EthiojJian, S. Pal rem'ctic, and Oriental to Malay,a" 
Ethiopian, Oriental to Cambodja.. 
Orienta l. 
PaJmarctic and Ethiopian (,1 Pal mal'ct i.; sFecies.) 
P alroarctic and Orien ta l to Ma,l:t,ya. . 
Orien tal to lV[ahtYIL. 
Very wide range. 
Oriental n,nd Pa Jceal'ctic. 
Ethiopian. 
Orienta l only; f:1l11ily not Ethiopian. 
Pal rearct ic and Oriental, not Ethiopiun. 
O['iental. 
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22. Cervlls · 
23. Cervulus 
24. Bibos . . . 
25. Port 'tx 
26. Gazella 
27. Antilope 
28. Tetraceros . 
29. Elephas 
30. Mus 
31. Plata canthomy s 
32. Meriones . 
:3:t Spalncomys 
34. Sciurns 
35. Pteromys 
36. Hystrix: 
37. Lepus . .. 
:38. Mani s .. . 

Oriental and Pal ooarctic; family not Ethiopian. 
Oriental ; family not Ethiopian. 
Palooarctic and Oriental. 
Orientftl. 
p ,tlooal'ctic and Ethiopi an. 
Oriental. 
Oriental. 
Oriental species. 
Cosmopolite nearly. 
Orienta l. 
Very wide range. 
Orient ,t l. 
Almost Cosmopoli te. . 
Palooa,rcti c and Orienta l to Chilla and Mala.ya. 
'Wide ran"e. 
'Wide mnge. 
Ethi opian ,\lid Orient al to Maby,t. 

Out of the above 38 genera, 8 have so wide a distribution as 
to give no special geographi cal indications. Of the remaining 30, 
w110se geographica l position we have not ed, 14 are Orienta1 only'; 
5 have as much right to be considered Oriental as Ethiopian, 
extendin g as they do over the greate r part of the Orient al 
region; 2 (the hy rena and gazelle) show Pal rearcti c rather thftn 
Ethiopian affinity,; 7 are Palrearctic and Oriental but not Ethio­
pian; and only 2 (Cyncel161'u"S and Mellivo1'a) cau be considered 
as especially E thiopian. "Ve must also give due weight to the. 
fact th at we have here Ursidce and Cervidre, two fai11ilies entire ly 
absent from the Ethiopian region, anel we shall then be forced 
to conclud e that the affinities of the Indian penin sula are not 
only clearly Oriental, but that the Ethiopian element is really 
present in a far less degree than the Palrearctic. 

Bi1Yls.-Th e naturali sts who have adopted the " Ethiopia n 
the ory " of the faun a of Hindostan, have always supported th eir 

, views by an appea l to th e class of birds; maintaining , that not 
only are almos t all the charact eristic Him alayan and Malay an 
genera absent, but that their place is to a great extent suppli ed 
by others which are cLaracter istic of the Ethiopian region. After 
a careful examination of the subject, Mr. Elwes , in a paper read 

_.before the Zoological Society (June 1873) came to the conclu ­
sion, th at this view was an one, founded on the fact 
th at th e birds of th e plains Rrc th e more abun (h nt. and mure 

y 2 
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open to observation; and that these are often of wide-spread' 
ty pes, and some few almost exclusively The facts he' 
adduced do not, however, seem to have s8.tisfiecl the objectors; 

. and as the subject is an import ant one, I will here give lists 
of all the genera of Passeres, Pic arire, Psittaci, Columb re, and 
Galliu re, which inhabit the sub-r egion, leaving out tho se which 
only just enter within its boundaries from adjacent sub-regions. 
These are arran ged under four heads:-l. Orient al genera; which 
are either wholly confined to, or strik ingly prevalent in, th e 
Oriental region beyond the limits of the Indi an peninsula. 2. 
Genera of 'Wide Range; which are fully as much entitled to be 
considered Oriental or Palrearctic as Ethiopian, and cannot be 
held to prove any Ethi opian affinity. 3. Pal rearctic genera; 

are altogether or almost absent from the Ethio 'pian region. 
4, Ethiopian genera ; which are confined to, or very prevalent 
in , the Ethiopi an region, whence they extend into the Indi an 
peninsul a but not over the whole Orient al region. Thl? last are 7'---

the only ones which can be fairly balanced against those of the 
first list, in order to determine the character of the faun a. 

1. ORI ENTAL GENERA IN CENTRAL INDIA. 

Geocichla, P1'inict, Ab1'O?'nis, La1'vi­
V01'a, Copsychus, ICittncincla, P01nat01'himls, Mcdacoccl'CUS, Cluda?'-
1'hcea, (J-cl?'?'ulax, T1'ochalopteTon, Pello1'newn, DU1netia, 
Pyct01;is, Alcipp e, lJfyiophon1ts, Bitta , Dend1'ophila , Phyllorn is, 
10m, H ypsipetes, I b 'iC?'ocOt'ltS, Volvocivo?'Ct, Chibia, 
C'haptict, I ?'ena, E?'ytlw'oste1'nct, Hemiche.lidon, .1.\ ilta va" 
C'yornis, E1tmyias, H ypothymis, A{yialestes, Teph?'odornis, Dend'J'O­
citta, AmchnechtMa, N ecta?'ojJhilct, A ?'r.lchnothem, Dicceu?n, P ip?'i­
soma, JIIIunia, E1dabes, Pctst07', A C1'idotheres, Stll?'nia, St1l?'?wpastm', 
Admm ;s, N emoncola, Pitta, H e?ni­
cinus, Gecinns, Alulle1'ijJicus, Bmchypt el'n1lS, Tiga, Alic'7'opte?'nus, 
Alegalcemct, ...rYantlwZcI!?nct, Rhopodytes, Taccoco1lCt, 
Hie1'ococCYx, Etldynamnis, .Nyctio?'nis, l-Iarpactes, Pela?'gopsis, 
Ceyx, Hyd?'ociss((., MenicC1'os, Bcdrachost01n1LS, Dencl1'ochelidon 
Collocalia, Palceo?'nis, Treron, Ca?]Jophaga, -chalcophaps, Ol'ty­

gm'n.is, Pe1'Cl?':J..1, PC/vo, Gallope1'ClulJ ;-87 genera ; and 
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one peculiar genus; Sc6ZpoTm:s, whose affinities are Palrearctic cr 
, Orient al 

2. GEN E ltA OF W IDE R ANGE OCCURRI NG IN CEN TRAL I NDIA. 

Monticola, DTY?1'UJ3Ca, ' Oisticola, A CTocephalus , Phyllo ­
scopus, Pratincola, Pa?'us, Pycnonot1tS, CTinige?', 0riolns, Dic?·1.wUS, 
J'chitna, Lanius , CO?'V1LS, Zoste?'ops, H inmd o, Cotylll, Passl'?', 
P loceus, E st?'ilclc6, Alaucla, Oaland?'clla, ]Jl£i1'CljTa, A mmomanes, 
ilf otacillc6, A nth16S, PiC16S, Oent7'op16S, UUC7llus, Ch7'YSOCCOGYx, 

, UO?'acias, EU1'ystO?m6s; JJlc?'ops, Alc edo, Ce?'yle, H alcyon, 
Vzmpc6, Cap7'i?nulgl6S, Gypselus, Chcet1c1'a, Golmnbc6,Tn1't161',Pterocles, 
Cot1.wnioJ, T1.L?'nix ;-- 48 genera. 

3. PAL lEARCTIC GE NERA. OGCURHING I N CEi{ TRAL I NDIA . 

I-Iypolais, Sy lvie6, CUT1'lwa, Cycmecnla, Calliope, Cheliclon, 
sp iza, E mbe1'iza, GaZeTita, Calobates, C01"!Jclalla ; - 11 genera. 

4. ETHIO PIA N GENERA OCCURRING IN C E.KTRAL INDI A, 

Tha mnobic6, PY?Thnl a1.Lcla, P te1'ocles, Fntncolim':S }'- 4, genera. 

A consideration of the above lists shows us, th at the Hindos tan 
lOll b-region is by no means so poor in forms of bird-life as is 
generally supposed (and as I had myse1f anticipat ed, it would 
prove to be), possessing, as 5t does, 151 genera of l and-bird s, 
without countin g th e Accipitr es. It must also set at rest the 
question of the zoological affiniti es of the district, since a pre­
ponder ance of 88 genera, against 4, cannot be held to be insuffi­
cient , and cann ot be mat erially altered by any correct ions in 
details that may be proposed or substantiated. Even of these 
four, only th e first two are exclusively Ethiopian, Pterocles a nd 
F1'ancolinus both being Palrearctic also. ;n is a question, ind eed, 
whether anywhere in the world an outlying sub-region can 
be found, exhi biting less zoological affinity for the adjacent 
regions ; and we have bere a strikin g illu stration of the necessity 
of deciclillg all such cases, not by eo;amplcs; which may be so 
chosen as to support any yiew, but by carefully weighin g and 
contrast ing the whole of th e facts on which the soluti on of the 



32fi ZOOLOGICAL GEOGRAPHY. [PART 1II. 

problem admittedly ' depends. It will, perhaps, be said that a 
great many of the 88 genera above gi ven are vcry scarce and very 
local; but this is certainly not the case with the majority of them; 
and even where it.i s so, that does not in any degree affect their 
value as indicatin g zoo-geographical affinities. It is the lJ7'C­

sence of a type in a region, not its abundance or sCllrcity, that is 
the important fact; and when we have to do, as ,ve have here, 
with many groups whose habits and mode of life necessarily 

them from obsp.rvation, their supposed scarcity may not 
even be a fact. 

Repti les and Amphibia.-Reptile s entir ely agree with Mam­
malia and Birds in the main featur es of their distribution . 
Out of 17 families of snakes inhabitin g Hindo stan, 16 range 
over the greater part of the entir e region, and only two can 
be supposed to show any Ethiopian affinity: These are the 
Psammophid m and Erycidm, both desert-hauntin g grou,ps, and 
almost as much South Palmarctic as African. The genus Tro­
piclococcyOJ is peculiar to the sub-region, and Passe1'ita 
and Oynophis to the peninsula and Ceylon j while a large number 
of the most, characteri stic genera, as Dipsas, Simotes, 
N aJa, T1'ime1'csUnts, Lycoclon and Python, are characteristically 
Orient al. 

Of the six families of lizards all nave a wide range The 
genera Gecko, and D1'Ctco, are 
characte ristically or wholly Orient al; Ophiops and U1'omClstix 
are Pa.lmarctic ; while Oha?nceleon is the solit ary case, of decided 
Ethiopi an affinity. 

Of the Amphibia llot a single family exhibit s special Ethi opian 

affinities. 

II. Sub-1'egion of Oeylon and S01dh-India. 

TIle Island of Ceylon is characterised by such strikin g pecu­
li ariti es in its anim al producti ons, as to render necessary its 
separation from the penin sula of Indi a as a sub-region; but it 
is found that most of these special featur es extend to the Neil­
gherries and the whole south ern mount ainous portion of Indi a, 
and that the two must be uni ted in any zoo-geographi cal pro-

,. . 
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vince . The main features of this division are,-the appearance 
' of numerOllS animals allied to forms only found again in the 

Himalaya s or in the Malayan sub-region, t.he possession of 
several peculiar generic types, and an unu sual nnmb er of 
peculiar species. 

lIfararnalict.-Among Mammalia the most remarkab le . form 
.is LO?'is, a genus of Lemurs altogether peculi ar to the sub­
region; several peculiar monkr.ys of the genus P?·esbytes .. the 
Malayan genus Tupctia; and Plat cwcmtho?nYs, a peculiar genus 
of Muric1m. 

Binls .-Arnon g birds it has OchTomeln, a peculia.r genus of 
flycatchers; Phcenicophaes (Cuculicke) and Drymowtaphus (Tirna­
liic1m), both Malayan forms; a species of llfyiophomts whose 
Ilearest ally is in J ava; T1'Ochctlopte1'on, Bmchyptel'Yx , B1£.ce?'os 
and which are only found elsewhere in the Himalayas 
and Malaya na. It also possesses about 80 peculiar species of 
birrls, including a large jun gle fowl, one owl and two hornbill s. 

Reptiles.-It is however by its Reptiles, even lllojre than by its 
.higher vertebrates, that this sub-region is de arly characterised . . 
Among snakes it possesses [loll ent ire family, U ropeltid m, consisting 
of 5 genera and 18 species altogether confined to it,- Rhinophis 
and U1'opeltis in Ceylon, Silybu,m, Plcctu1'1ls and lIfelanophicliu1n 
in Southern Indi a. Four othe:r genera of snakes, H aploce1'cns, 
CeTcas2Jis, PeltopelO1', and H'!Ipnalc are also peculiar ; Che?'syclrns 
is only found elsewhere in Malaya ; while A spicl7ll'a, PCtssfxita, 
and Cynophis, only exten d to Hindo stan; species of E1'Y.-C, Echis, 
and Psa1?L11wphis sllO'w an affinity with Ethiopian and Palroarctic 
forms. Among lizards several genera of A[jam,iclce are pecliliar, 
sucr. as OtoC1'Y2)tis, L y1'icoephal7tS, Ce1'atoplwTct, Cophot'is, Salea, 
Sitana and Cha?'CtSia. In the family Acontiaelre, l'less-ia js 
peculiar to Ceylon, while a species of the African genus A contias 
shows an affinity for the Ethiopian region. 

Amphibia.- Th e genera of Amphibi ans that occur here are 
genera lly of wiele range, but Nannophlrys, Hap'lobcdrcwhns, 
and CaCOp7(S are confined to the sub-region; while lIJegcdo­
pMys is Malayan, and the species found in Ceylon also inhabi.t 
Java. 
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Ins ccts.-Tlte insects of Ceylon also furni sh some curious 
examples of its distinctn ess from Hindostan, and its affinity with / 
Malaya. Among its butterflies we find Papi lio jophon, closely 
allied to P. antiphus of lVIalaya. The remarkable genus H estict, so 
characterist ic of the Malay archipelago, only occurs elsewhere on 
the mountains of Ceylon; while its Oynthia and Parthenos are 
closely allied to, if not identi cal ·wit.h, Malayan species. Among 
Coleoptera we have yet more striking examples. The highly cha­
racteristic Malayan genus T?'icondylct is represented in Ceylon by 
no less than 10 species; and among Longicorns we find the genera 
T etmommat us, Gacia, P m onetha, Ropica, and Se?'ixict, 
all exclusively Malayan or only just entering the Indo-Chin ese 
peninsul a, yet all represented in Ceylon, while not a single 
species occurs in any part ot Indi a or the Him alayas. 

The Past H isto?'y oj Ceylon and South-India as by its 
Fauna.-In our account of th e Ethiopi an l;egion we have already 
had occasion to refer to an aucient connection between tbis sub­
region and Madagascar, in order to expla in the distribution of 
the LeruUl·ine type, and some other curions affiuities between the 
two countri es. This view is supported by the geolugy of India, 
which shows us Ceylon and South Indi a consisting mainly of 
granitic and old metamorphi c rocks, whi le the greater part of the 
penin sula, forming our first sub-r egion, is of tertia ry formation, 
with a few isolated patches of secondary rocks. It is evident 
ther efore, that during much of th e terti ary period, Oeylon and 
South India were bound ed on the north by a considerable extent 
of sea, and probably formed part of an extensive southern con-
tinent or great island. The very llumerons and remarkable cases 
of affinity with Malaya, requir e however some closer approxima-
tion to these islands, which probably occurr ed at a later period. 
When, s!illl ater, th e great plains and table-l ands of Hindo stan 
were formRd, and a permanent land communi cation effected with 
the rich and highly developed Him alo-Cbinese fauna, a rap id im­
migration of new typ es took place, and ma.ny of the.less specia-
lised forms of mammalia and birds (particularly those of ancient 
Ethiopian t.ype) became extinct. Among reptiles and insects th e 
competition was less severe, or th e older forms were too well 

.. 

<f 

i 

j 



CUAl' , XlI,] THE ORIE NTAL HEGIO:{, 329 

adapted to local conditions to be expelled; so that it is among 
these groups alone that we fiud any considerable number, of what 
are probably the remains of the ancient of a now sub-

, merged southern continent. 

Ill. H i171Ctlctyctn 01' I ndo -Chinese 

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' tropics, but on its northern margin 
extending some degrees . beyond it, and rising in a continuous 
mountain range till it meets and int ercalat es with the Man­
churian sub-division of the Pal rearctic region. The peculiar 
mamm alia, birds and insects of this sub-r egion begin to appear 
at the very foot of th e Himal ayas, but Dr. Gunther has shown 
that many of the reptiles characterist ic of the plains of India 
are found to a height of from 2,000 to 4,000 feet. 

,In Sikhim, which may be taken as a typical example of tIle 
Him alayan portion of the sub-region, it seems to extend to an 
alt itud e of littl e less than 10,000 feet, that being the liniit of the 
characteri stic or babbling thrushes; 'while the equally 
characteristic or bulbul s, and Treronidre, or thi clt­
bill ed frui t-pigeons, do not, according to Mr. Blanford, reach 
quite so high. We may perhaps take 9,000 feet as a good 
approxim ation over a large part of the Himal ayan range ; but 
it is evidently not possible to define the lin e with any great 
preCISIOn. vVestwarcl, the sub-r egion extends in diminishing · 
brea dth, till it in or neal' Cashmere, where the fauna 
of the plains of India almost meets that of the Pal rearcti c 
region, at a moderate elevation, Eastward, it reaches into East 
Thibet and North-we st China, where Pere David has found a 
large numb er of the pecub ar types of the Eastern Him alayas. A 
fauna, jn general featlU'es identical, extends over Burmah and 
Siam to South China; mingling with the Palrearctic fauna in 
the mountains south of the Yang-tse-kiang river, and with 
that of Indo-M alaya in Tenasserim, and to a le'sser extent in 
South ern Siam and Cochill China. 
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Z.oological Chamcte?'istics oj the Sub-1'egion,­
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 enumerated 
as "Oriental," and several others of wide range, more especially 
a number of Palrean:tic genera which appear in the higher 
Himalayas, The names of the more characteristic aenera. are o 
as follows:-

PECULIAR Hli\IALO-CHINESE GENERA, 

:lVIammalia,- UrvCl, A ?'CtonVJ), ./Eht1'us. 
Birds. - Suva, Horites, Chcl31nCt1'1'h01'nis, Tct1'Siger, 01'eicola, 

Acantlwptila, G1'a1n1ncttoptila, T1'ochalopte?'on, ActinodllTCt, Sibict, 
SutlwTa, Pamd oxoT?zis, ChlenasicltS, Tesia, Bi1nato1', ./ltgithalisc1lS, 
CephalopJJrus, Liothrix, Siva, JlIinlct, CutiCl, Yllhina, 
h "l('lus, Jlfyz01'nis, E1jJ01'nis, Hemi xlts, Ghibia, NiltClva, Anthipes, 
GhelidodzVnx, Urocissa, Pachvglossa, Hce?natospiza, 
A 1npeliceps, Sa1'oglossa, P sa1'isomus, 8e?'iloph1ts, Vi1,ia, II yopicus, 
Gecintd1tS, AC61'OS, Ce1'i01'nis, 

GENERA COMMON TO THE Hli\'1ALO-CHI NESE AND MALAYAN 

SUB -REGIONS , 

MammaJia , - Nvcticebzts, Viv e1'1'ic1(,lct, P1'ionoclon, 
• A1'Ctitis, Pagunw" A1'Ctogcde, C1wn, GY1nnOp1tS, A onyx, I-Ielictis, 

Rhinoceros, Ne?noThedus, Rhizomvs. 
Birds.- 01'eocincla, Notodela, Jantlwcincla, Timalic(" Stachyris, 

Jltfix01'nis T1'ichast01na, EniclW1(.S, Pncepvgn, 11felanochioTa, Allo­
t,'i1(,S, Iole, Anal ci'fus, Goclwc(" BMinga, XrmtlwPY[Jia, 
Hvlocha1'is, Gisset, G1'ypsidLinct, Clwlcostctha, An­
th1'eptes, Chalcopct1'ia, Cvmbidbync!Lus, H,1jclTO?'nis, Sasi ct, Veniliet, 
In,dicat01', GC('1'Cineutes, LVnc01'nis, 11Iac1'opygia, A1'fJusianus PolV­
plect?'on, Plwdih('s. 

Plate VII. Scene in Nepal, with Gha?'acteristic IIimalayan 
A ni1nals,- Our illu strat.ion contains figures of two mammals 





J 

It 

CII AP. XIL] 'rIl E ORIENTA L REGION . 331 

and two bird s, characteristic of the higher woody region of the 
Himal ayas. The lower figure on the left is the H elictis nepalensis; 
confined to the Eastern Him alayas, and belonging to a genus of 
th e weasel family which is exclusively Oriental. If is marked 
with white on a grey-brown ground . Above it is the remark­
able Panda (.LElU1'US a beautiful animal with a glossy fur 
of .a reddish colour, clarker feet, and a white somewhat cat-like 
face. It is distantly allied to the bears, and more nearly to the 
American racoons, yet with 'sufficient differences to constitute it 
a distinct family. The large bird on the tree, is the horned 
Tragopan (Ge?'iomis sntym), one of the fine Him alayan pheasants, 
magnificently spotted with red and white, and ornamented with 
fl eshy erectile wattles and horns, of vivid blue and red colours. 
The bird in the foreground is the st?'uthe1'Sii, a 
rare and curious wader, allied to the curlews and sandpipers but 

. having the bill and feet red. It frequents the river-beds in Hie 
Himal ayas, but has also been found in Thibet. 

Reptilcs.-Very few genera of reptil es are peculiar to this 
sub-region, all the more importa nt ranging into the Malay 
islands. Of snakes the following are the more characteristic 
genera :-Typhline, Gylincl?'ophis, X en01Jeltis, Gnla1na1'ia, Xenela­
ph'is, Hypsi'l'hina, FO?'donia, several small genera of Homalop­
sid:oe (He1'peton and Hipistes being characteristic of Burmah and 
Siam) Psa1n1noclynastes, Gonyosoma, Ghrysopelea, Tmgops, Dipsas, 
Pa?'eas, Python, Bungn1'16s, Naj cL, Gallophis, and . 

reaches 8,000 feet elevation in the Himalay as, T1'opiclonotus 
8,000 feet, Abl cGbes 10,000 feet, and Simotes 15,000 feet. 

Of lizards, has one species in the Kbasya hills 
while the other inb abits South-east Europe; and there are two 
small genera of Agamid:oe peculiar to the Him alayas, while 
Draco and Calotes have a widp, range and Acanthosctu7'(j" Dilo­
phynGs, P hysignath1,LS, and Lio1.epis are found chiefly in the 
Ind o-Chinese penin sula. There are several genera of Scincicl:oe ; 
and the extensive genus of wall-li zards, Gecko, ranges over the 
whole region. 

Of Amphibi a, th e peculiar forms are not num erous. Icihyopsis 
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a genus of Ceciliad ffi, is peculi ar to the Kha sya Hills; l'ylo­
tl'it1'on (Salamandridre) to Yunan in 'Westel'll China, and perh aps 
belongs to the Palrearctic region, 

Of .the tail-less Batrachians, Glyphoglosstts is fOlmd in Pegu; 
.Xenophys in the Eastern Himalayas; 'while Ccdlnlct, Ixal tLS, 
Rhacoph01''!''S, Hylm'ana, Oxyglossus, and Plw'ynoglosstLs, are com­
mon to the Himalo-Chinese and Malayan sub-regions. 

Of the lizards, Oolotes, Bary cephahts, and Hinulia,-and of 
the Batracbi a, Bujo,-are found at above 11,000 ,feet elevation in 
the Himalay as. 

I nsects.-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 referre d to the chapter on the dis­
tribution of in sects in the part of thi s work devoted to Geoara -o 
phical Zoology. A few particulars may, however, be given as to 
the butterflies , which have been mor e systematically collected in · 
tropical countries than any oth er order of insects. The Hima­
layan butterflies, especia lly in the eastern portions of the ran ge­
in Assam and the Khasy a Hills-are remark ably fine and very 
abundant; yet all the larger groups extend into the Malayan 
sub-region , many to Ceylon, and a considerable proportion even 
to Mric a and Austro-Mal aya . Ther e are a large number of 
peculiar types, but most of them consist of few or sing le species. 
Such are Neope, and gener a of SatYl'idre; 
Enisp e (Morphid re); Hestinch and .Ab1'ota (Nympha ­
lid re) ; Doclona (Erycinid re) ; Il e1"cla (Lycrenic1re) ; Calinaga, Teino­
palpus, and Bhut anitis (Papilionic1re), Its more prominent fea­
tures are, bow ever, derived from what may be t ermed Malay an, 
or even Old World type s, such as Euplcea, among D anaid re ; 
A1nathusia, Cle1'ome, and Thcmmcmtis, among .Morphidre ; E16ripus, 
DicLclmna, AthY1na, L im enjtis, and A clolias, among Nymphalid re, 
Zemm'os and 2"axilct among Erycinidre; Amblypodia, jJliletus, 
lle1'da, and MY1'ina, among Lycrenid re; l'h yCCL, P1'ione1'is, DeTeas, 
IphicLS, and Th estias among :Pierid ffi ; and Papilios of the 
" .Amph1'isi1.(,S;" " Coon," " Philoxenus," "P1'oteno1'," "Pa1 'is," and 
" ScL1pedon" groups . In the Himal ayas th ere is an unn sual 
ablU1dance of large and gorgeous species of the genus Papilio , 

"<, 
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and of large and showy N ympbalidre, Morphidre, and Danaidm, 
which render it, in favoured localitie s, only second to South 
America for a display of tllls form of beauty and variety in 
insect life. 

Among the other orders of insects in which the Himalay as 
are remarkably rich , we may mention large and brilliant Ce­
toniid re, chiefly of the genus Rh07nb07'himCt ; a magnificent Lamel­
licorll, 1ncwleayii, allied to the gigantic long-armed 
beetle (E. l0l1gi1nam6s) of Amboyna; superb moths of the 
families Agarist idre and Sesiiclre; elegant and remarkable Ful­
goridre, and strange forms of the gigantic Phasmid re ; most of 
which appear to be of larger size or of more brilliant colours 
th an th eir Mal ayan alli es. 

I slands oj the I ndo-Chinese few import ant 
islands belong to thi s sub-r egion, the Andamans, Formosa, amI 
H ainan being the most int eresting. 

Anda1nClns.-The only mammalia are a few rats and mice, a 
and a pig supposed to be a hybrid race,-all of 

which may 'have been intr oduced by man 's agency. The 
bird s of the And aman Isl ands have been largely collected, no 
less than 155 species havin g been obtained; and of these 17, 
(all land-birds) are peculiar . The g8nera are all found on the 
contin ent, and are most ly characteri stic of the I .ndo-Chin ese 
fauna , to which most of the species belong. Reptile s are also 
tolerably abund ant; about 20 species are known, the majority 
bein g found also on the continent, wllil e a few are peculiar. 
There are also a few Batrac hia, and some fresh -water fishes, closely 
resemblin g those of Burm ah. The ausence of such mammalia 
a;:; monkeys and squirr els, which abound on the mainland, and 
which are easily carried over stra its or narrow seas by floating 
tre es, is sufficient proof that these islands have not recentl y 
formed part of the contin ent. The bird s are mostly such as 
may have reached the islands while in th eir present geographical 
position ; and the occurrence of reptil es and fresh-water fishes, 

to be identi cal in species with those of Burmah, must be 
LIne to the facili ties, which some of these animals undoubt edly 
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possess, for passing over a considerabl e width of sea. We must 
conclude, therefore, that these islands do not owe their exist­
ing fauna to aIL actual union with the mainland; but it is pro­
bable that they may have been formerly more and 
have then been less dist ant from the continent than at the 
present time. 

The Islands, usually associated with the . Andamans, 
are less known, but present somewhat similar phenomena. They 
are, however, more Malayan in their faun a, and seem properly 
to belong to the Indo-M alay sub-r egion. 

Ji'o7'l1wsa.-This island has been carefully examin ed by Mr. 
Swinhoe, who found 144 species of bird s, of which 34 are peculiar. 
There is one peculi ar genus, but the rt'st are all Indo-Chin ese, 
though some of the species are more alli ed to Malayan than to 
Chinese or Himal ayan fOlms. About 30 species of mammalia 
were' found in Formosa, of which 11 are peculiar species, the rest 
being either Chinese or Him alaya n. The peculiar species belong 
to the genera Talp(i, Helictis, Pte1'omys, Bf7tS, Sns, 
Oe1''m-tS, and Oap1'ic01·nis. A few lizards and snakes of conti­
nent::tl species have also been found. These facts clearly indicat e 
the former connection of Formosa 'with China and Malaya, a 
connection which is rendered the more probable by the shallow 
sea which still connects all these countri es. 

H ainan. -Th e island vi' H aiDan, on the south coast of China, 
is not so well known in proporti on, thou gh Mr. Swinhoe col­
lected 172 species of birds, of which 100 were land-bird s. Of 
th ese about 20 " ere peculiar species ; the remainder being either 
Chinese, Himal ayan, 01' Indo-M a1n,yal1. Mr. Swinh oe n,lso ob­
tained 24 sl")ecies of rnamnlalia, all beillg Chinese, Him alayan , 
or Indo-l\.falayan species excep t a hare, which is peculiar. This 
assemblage of animals ,rould impl y that H ainan, as might be 
anti cil}ated from itA }Jositioll, lJas been more recently separated 
from the contin ent than the more dista nt iSlalld of Formosa. 

I V, I ndo-Malaya, C?' the lIfaZayan S1.lb-1·egion. 

This sub-region, which is almost wholly insular (including 
tmly the Malaynl1 pelJinsnb on the contin ent of Asin,), is eq unl, if 
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not superior, in the vari ety and beauty of its produ ctions, to that 
which we have just been considering. Lik e Indo-Ohin a; it is a re­
gion of forests, but it is more exclusively tropi cal; and it is there­
fore defi'cient in many of those curious forms of the temperate 
zone of the Himal axas, which seem to have been developed from 
Pal rearctic rather than from Oriental types. H ere alone, in the 
Orient al region, are found the most typic al equatorial forms of 
life-organism s adapted to a climat e characterised by uniform but 
not excessive heat, abundant moisture, and no marked departure 
from t.he average meteorological sta te, throu ghaut the year. These 
favourable condition s of life only occur in three widely separated 
districts of the globe-the Malay archip elago, W estern Africa, 
and equatorial South America. Hence perh aps it is, that the 
tapir and th e trogons of Malacca should so closely resemble those 
of South America; and that the great anthropoid apes alld crested 
hornbill s of , Vestern Africa, should find their nearest allies in 
Borneo and Sumatra. 

Althou gh th e island s which go to form this sub -region 
are often separated from each other by a considerable ex­
panse of sea, yet th eir productions in general offer no greater 
differences than those · of portions .of the Indo-Ohiu ese sub­
region separat ed by an equal exten t 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 uni te Sumatra, J ava, and Borneo into 
Olle grea t South- eastern prolongation of the Asiatic yont"inent. 
As we kn ow that our · own country has been elevated and de­
pressed to a greater amou nt thnn this, at least twice in recent 
geological tim es, we p,an have no difficulty in admitting similar 
changes of level in the Malay archipelago, where the sub­
terranea n forces which briDg about sllch changes are still at 
work, as manifested by the great chain of aetive volcanoes in 
Sumatra and Java. Proofs of somewhat earli er changes of level 
are to be seen in the Tertiary coal formations of Borneo, which 
demonstrate a succession of elevations a.ud s n usidences, with as 
much certa inty as if we had histor icall' ecord of th em. 

It is not necessary to suppose, nor is it pl'ollable, that all these 
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great islands were recently united to the continent, and that ,\-...... _ 
t.heir separation took place by one general subsidence of the 
whole. It is more consonant with \vhat 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, sometimes another; nuw joinin g 
an island to the main land, now bringing two islands into closer 
proximity. There is reason to believe that sometim es an inter-
vening island has sunk or receded and allowed others which it 
before separated to effect a partial union independently of it. J f 
we recognise the probability that such varied and often-r enewed 
changes of level have occurred, 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 sketch the 
general features of the zoology of this interesting district, amI 
then proceed to discuss some of the relations of the islands to 
each other. 

},{arnmalicL.-'-vVe have seen that the Indo-Ohin ese sub-region 
possesses 13 species of mamlJlalia in common with the Indo­
Malay sub-region, and 4 others peculiar to its elf, besides one 
Ethiopian and several Oriental and P alrearctic forms of wide 
range, Of this latter class the Malay islands have compara-
tively few, but they possess no less th an 14 peculiar genera, viz· 
Simict, Siamanga, Galeopithecus, HylO1nys , Pti loce1'?GS, 
Gymm t1'a, Cynogale, H emigalea, .Antogal e, Bamngia, ]Jfyclct7ts, 
Hclantos, and Tctpints. The islands also possess tigers, dee]', 
wild pigs, wild cattl e, elephant s, 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 l)art of Asia; a fact very 
unusual in island faun as, and very suggestive of th eir really 
continental natur e. 

Plate VIII. S cene in BOTneo with Cham ctc1'istic k[alaJjctn 
Malayan fauna is so rich and peculi ar that 

we devote two plat es to i11ustTate it. We have here a group of 
mammalia, such as might be seen together in the vast forests of 
Borneo. In the foreground we have the beautifu l deer-lik e 
Ohevrotain j avanic ?/s). ' These are delicate littl e 
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animals whose body is not Jfl,l'ger than a rabbit's, thence often 
called "mouse-deer." They 'were formerly classed with the 
"musk-deer," owing to their similar tusk-like upper canines; 
but their ami.tomi shows them to form quit ( a distinct family, 
having more resemblance to the camels. On the branch above 
is the curiou s Tree-Shrew lowii) , a small 
insectivorous animal altogether peculi ar tv Borneo . Above this 
is the str ange little T arsier one of the lemurs 
confined to the Malay islands, but so distinct from all others as 
to constitute a separate family. The other small animals are 
the Flyin g Lemurs (GalccopithecllS volans) formerly classed with 
the lemurs, but now considered to be10ng to the lnsectivor a. 
They have a very large expansion of the skin connecting the 
fore and hinel limbs and tail, and are able to take long flights 
from one tree to another, and even to ri se over obstacles in their 
comse by the power of the t ail-membrane. They 
feed chiefly on leav es, and have a very soft and beautifully 
marbled fur. 

In the distance is the Malayan tap,jr (Tapi1'us indi c1LS), a 
representati ve of a group of animals now confined to the larger 
Malay islands and tropical America, but which onGe ranged 
over the greater part of temperate Eur ope. 

Binls. -Owing to several of the families conslstlllg of very 
obscure and closely allied species, which have nev er been criti­
cally - examin ed and compared by a comp etent ornithologist, 
the numb er of birds inhabitin a this sub-reaion is unc ertain. 

o " 
From the best available material s there appeal' 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 alli ed to 
those of Indo-Chin a; 36 of the genera, as already stated, being 
common to these two sub-regions. There are , however, no less 
than 46 genera whic h are peculiarly or wholly 111([0 Malaya u 
and, in many cases, have no close affinity with other Oriental 
groups. These peculi ar gene ra are as fo11ows:- 'l'i1nalia, lrIala­
coptel'on , lIfa c7'om6s, and TTichixos-g enera 

z 
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of Timaliidm ; E upetes, a most remarkable form, perhaps allie'd \... 
to Enicunts, and Oincl2bS j Rhabdm 'nis (Certhiidm) founel 'only in } J?--­
the Philippines; Psalt 1'ict, a diminutive bird of doubtful affilJities, 
provisionally classed among the tits (Paridm); S etom is (Pycnono-
tid m); Lalag e (Campephagidm) extending eastward to the Pacific 
Islands ; PycnospMoys, Philentoma (.:\1uscicapidm); Lan iell2bs, 
a )Jeautiful bird doubtfully classed with the shrikes (Lauiic1m); 

and P itY1'iasis, the lat ter a most anomalous form­
perhaps a distinct family, at present classed with the jays, in 
Corvidm; a curious form classed with Dicmic1m ; 
Erytlwu7'Ct (Ploceidm), extending eastwards to the. Fiji Islands; 
Gymnops, Oalomis, (Sturnidm); Oorydon, and Oalyp-
tUl1i ena (Euryl remidm) ; Euc ichla , th e longest tailed and most 
elegantly marked of the Pittid m ; and lItfiglypt es 
(Piciche) ; P silopogon and Calorha1nphus, (Megalremidre); Rhino -
copcyx, D asylophus , L epidog'I'Ctm1nus, Oa7Tococcyx, Zanclo stO'll116S, 
Pol iococcyx, Rhino7'tha., (Cuculid m) ; B cnnicoT llis, Ouldo, OnttW1'-
hinus, P enclopides, Rhinop la{}J, (Bucerotiche); P sittinus, (Psitta-
cidm); Pt ilojnl.s, Phapit?'e?'on, (Columbid m); (Trero-
ndm); JJlw:h031'hamp hus, (Falconidm). Many of these genera are 
abundant and wide-spread, while some of the most characteri stic 
Himal ayan genera, such as Lcwvivm'ct, Hyp sipet es, 

P01natm'hinns, and D end1'oci tta, are here represented by only 
a few species. 

Among the groups that aTe chamctel'istic of the Malayan 
sub-r egion, the Tirnaliidm and Pycnonotidm stand pre-emineut ; the 
former represented chiefly by the genera Timali a, 1]t[alacO)Jte1'on, 
]lfacTonus, and T 1'ichClstoma, th e latter by 01'inig eT, Mic1'oscelis, 

and many forms of P vcnonotus, The l\tIuscicapidre, Dicrur i:dre, 
Campephagiclm, Ploceidm, and N ectariniid m are also well 
developed ; as well as the Pittid m, and the Enrylremidm, the 
limi ted number of sllecies of the latte r being compensated by 
a tolerable abundance of indi vidual s. Among th e Picarim are 
many conspicuous groups; as, woodpeckers (Picid re); bm'bets 
(Megalmmidm); trogons (Trogonidm); kin gfishers (A)cedinidm); 
and hOl'llbills (Bucerotid re) ; five families which are perhaps the 
most conspicuous in the whole fauna. Lastly come the pigeons 
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(Columbid re), and the pheasants (Phasianidre), which are fairly 
represented by such fine genera a!:i J'1'e7'on, Ptilnp us, Euplocarnu,s, 
and A1'gusianus. A few forms whose affinities are Austr alian 
rather than Orient.al, help to give a character to the ornithology, 
though none of ' them are numerous. The swallow-shrik es 
(A7·tanws); the wag-tail fly-catchers (Rhipid'lwa); the green fl'uit­
cloves (PtilqJ1lS) ; and the mound-m akel's (llfcgapodius) , are the 
chief of these. 

There are a few curious exampl es of remote geographical 
that may be noted. Fir st, we a direct Afric an 

connect.ion in llfachcurhctm,ph'lls, a genus of hawks, and Berenic07'nis, 
a genus of horn bill s ; the only close allies being, in the former 
case in South , and in the latt er in VV-est Africa. Then we have 
a curious Neotropical atfillity, indi cated by Oa7]Jococcyx , a large 
£ornean grouncl-euckoo, whes 11elr cst ally is the genus lleo­
lIW7'lJh1ls of South America; and by the lovely green-colour ed 
Galyptomena which seems unmi stakably alli ed to the orange­
coloured or "Cock of the roek," in general structure 
and in the remarkable form of crest, a resemblallce which bas 
been noti ced by In:1ny writ ers. 

In the preceding enumeration of Mnlayan genera several 
are includ ed which extend into the Austro-M alay I slands, oUl' 
object, at present, beillg to show the differences and relations of 
the two cbief Orienta1 sub-re gions. 

Plat e IX. A 1I1[alctyan wit h sO?ne of its B ;;rcls.­
Our second illu stration of tbe MalaYfLll f,uma i.s devoted to its 
niTd-life; an d for this purpo se we place our scene in the Mal ay 
pen.iusula, wher-e birds are perh aps more abund ant and more 
interesting, than in any oth er part of tb8 sub -region. Con­
spicuous in the foreground is huge Rhinoceros HornLill 
(Buce;ros rhinoceTos), one of the most characteristic bird s of t he 
Malayan forests, the of whose wings, as it violently 
beats th e air to suppor t its heavy body, may be heard a 
off. On the ground behind, is the Argus pheas ant (A7'gns­
ianus whose beautifullv ocellated win ers have been 

• 0 

the subject of a most inter est iug description in Mr. Darwin's 
Descent of Jlfan, The " 'ing-feathers are h ere so enormou sly 

z 
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developed for display (fis ' shown ill our figure) that they 
become almost, if not qui te, useless for their original purpose of <­

Hight; yet the coloms are so sober, harmonizing completely ---- . 
with the surrounding Yegetation, and the bird is so wary, that 
ill the forests where it abounds an old hunter assurec1me he had 
never been able to see a specimen till it was caught in his 
snares. It is int eresting to not e, that during the display of the 
plumage the birel's head is concealed by the wings from a 
spectator in front, and, contra ry to what usually obtains among 
pheasants, the head is ent irely unadorneu, having neither crest 
nor a particle of yivid colrJUr,- a remarkable confirmation of 
lVIr. Darwin's yiews, that gayly coloured plumes are developed 

. in the male bird for .the purpose of attractive display in 
tLe breeding season. The long-taileLl bird on the right is ' 
one of the Drongo-shrik es (Ecloli1tS 'r(;}nije7'), whose long bare 
tail-f eathers, with an oar-like web at the end, and blue­
black glossy phu11!lge, render it a very attractive object as it 
flies afte r its insect prey. On the left is another singular bird 
th e great Broad-bill (Corydon sumatmn16s), with dull and sombre 

. plum age, but with a beak more like that of a boat-bill than of a 
fruit-e ating passerine bird. Over all, the white-handed Gi1:)bon 
(H ylobutcs lel7') swings and gambols among the topmost branches 
of the forest. 

R epti les cmel A ?nphibia,.-Th ese are not sufficiently known to 
be of much use for our present purpose. Most of the genera 
belong to the cont inental parts of the Orient al region, or have a 
'ricle range. Of snakes RJwbd osomo" T yphlocalamu.s , T ctmgono­
soma, AGI'oclwrd7ls, and AtTOPOS, are the most peculiar, and there 
fi re several pecnliar genera of HOlllalopsic1m. Of Orient al genera, 
Oylind7'ophis, Xenop eltes, CalmnCtTia, H ypsi1'7Lina, Psarnmody­
nastcs, Gonyosoma, 'l'ragops, Dips((s, Panas, Python, BungCt1'US, 
Na,ja, fwd Gallophis are a.bllndant ; as well as S imotes, Ablabes, 
T?'opidonot1Is, a.nd Deneb'ophis, which are widely distr ibu ted. 
Among lizards an d Gecko are common ; th ere are 

. 

J11any isolated gl:OUpS of Sciucidm; ,yhil e Dmco, Galotes, and - --I: " 

many forms of Agamidm, some of which are peculiar, abound . . '\,.\ 
Am ong th e Amphibia, toads and frogs of the genera }'[ic1'hyla, 



PLATE IX. 

A MALAYAN FOREST, WITH ITS CTIARACTElUSTIC BIRDS. 
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Kaloph ymls, Ansonia, Hnd P seu clou ufo, are peculiar: while the 
Oriental J,{egaloph1'VS, I :ral71s, R,hacopho1'U,S, and Hvl onma are 
abundant and characteristic . 

Fishes.-The fresh-water fishes of ' the l\IaJay . archip elago 
have been' so well collected and examined by the Dutch 
natm alists, that they offer valuable indi cations of zoo-geo­
graphical atlinity; and they particul arly well exhibit the 
sha,rply definedlimit, s of the region, a large number of Oriental 
and even Ethiopi an genera exte nding eastward as far as Jan\. 
and Borneo, but very rarely inde ed sending a single species 
further east, to Celebes or the Moluccas. Thirt een falllilies of 
fresh-water fishes are found in th e Ind o-Malay sub-region. Of 
these the Scienidm and Symbl'anchiclm have mostly a " 'ide 
range in the tropic s. Ophiocephahd m are exclusively Oriental, 
reaching Borneo and the Philippin e islands. The:M astacem­
belic1m are also Oriental, but one species is found as far as Cera.m. 
Of the Nandidm, 3 genera range over the wbole region. The 
Labyrinthici exten d from Africa through the Orient al l'egion to 
Amboyna . The single species constituting the family Lucio­
cephalid m is confined to Borneo and t.he small islands of BiEtoH 
and Banca. Of the ex tensive farnily Silurid re 17 generp, arc 
Oriental and Malayan, and 11 are Malay an exclusively; a11el 
not one of these appears to pass beyond the limit s of the sub­
region. The Cyprillic1ffi offer an equally striking example, 23 
genera ranging eastward to J ava and Borneo and not one 
beyond; 14 of the se beino' exclusivelv Malavan. It must be '" " ,) 

remember ed that thi s is not from any want of knowl edge of the 
countries farther east, as extensive collect.ions have also been 
made in Celebes, the :Moluccas, and Timor; so that the facts of 
distribution of fresh-wat er fi shes come, most unexpecte dly, to 
fortify th at division of the archip elago into two primary 
l'egions, which was founded on a consid erat ion of mammalia 
and birds only. 

I nsects.-l!'ew countri es in the world can present a richer and 
more varied series of insects th an the Indo-Mal ay islands, and 
we can only here notice a few of their more striking peculiarit ies 
and more salient featu res. 



342 ZOOLOGICAL GEOGRAPHY. [ PART Jll. 

Tb e butterflies of this sub-region, according to the best esti­
mate that can be formed, amount to about 650 descr ibed species, 
a numb er that will yet, no doubt, be very considerably incr eased .. 
Th e genera which appear to be peculi ar to it are E 1'ites (Saty­
ri ch:e) ; Z eu.xidict (lV[ol'phidro); Amnosia, Xanthot ccnia , and 
T a11cecirt (N ymphalid ro), The groups which are most charac­

of the region, either from their abund ance in indi vidu als 
or species, or from their size and beauty, are-the rich dark­
coloured E1tplcea; the large semi-transparent licstia; . the plain­
coloured .AIycalesis, which repl ar,e our meadow-br own butt erflies 
(Hippa1'Chia) ; the curious Elymnias, which often close1 y resem bIe 
Eupl r:eas ; the large and handsome Tiuwncmtis and Z enx'iclia, 
which take the place of the giant. :Mol'pbos of South America; 
the Ccthosict, of the brightest red, and marked with a curiou s 
zigzag pat tern; the velvety and blue-glossed T e?'inos ; the pule 
and delic9-tely-s treaked CYl'estis ; th e thi ck-bodi ed and boldly 
coloured Adolia s ; the small wine-coloured Tax ilct; the fine blu e 
A1nblypoclia ; the beautiful Tlt?/ca, elegantly mark ed und er­
neat h with red and yellow, whi ch represent our common whi te 
IJntter flies and are almost equa lly ab undant ; th e pale blu e 
BTonia, and th e large red· tipped Iph ias. Tile genus Fapilio 
is represented lJY a variety of n ne groups ; t he large O?'nitiwp­
te}' Cb, with satiny yellow nnd er wing s ; the supe rb gree n-marked 
" bJ'ovkecmct ;" the "pa"'ad oxa" group , often elosely resembli.ng 
the EuplreF.ts th at auonnd in the same dist rict ; "pct?'is" 
gToup richly dusted with golden-gree n speeks ; the "helenus" 
gro up with wi.de-sprea.ding bla.ck und white win gs; " the black 
and crim son" pol!Jclo?'lIS " group ; th e "me?nnon" gro up, of the 
b ,rg-est size and riGhly-variecl colonrs; and the " ezwypilus" 
gro up, elega.ntly handed or spotte d with 1)llle or gre(!n: all these 
are so abund ant th a.t some of them arc met wit.h in every walk, 
and are a constant c1cligllt to the natmalist who has the pri vilege 
of observin g th em in th eir native haunt s. 

The Coleoptera are far less prominent and require to be care­
fully sough t afte r; but they then well repay the collector. As 
affordin g some measure of th e productiveness of the tropics in 
insect life it will not be out of place to gi ve a few notes of the 
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numb er of species collected by myself in some of t.he best 
localities. At Singapore 300 species of Coleoptera were col­
lected in 15 days, and in a month the number had incr eased to 
520; of which lQO were Longicorns and 140 Rhyn cophora. At 
Sarawak in Borneo I obtained 400 species in 15 days, and 
600 in a month. In two months thi s number had increased to 
about 850, and in three to 1,000 species. This was the 
most prolific spot I ever collected in , especially for Longicorns 
which formed about one-fifth of aU the species of beetles. In 
the Aru I slands in one month, I obtain ed only 235 species of 
Coleoptera, and about 600 species of insects of all orders ; and 
this may be tal en as a fair average, in localities where no 
sp ecially favourable conditions existeu . On the average 40 to 
60 species of Coleoptera would be a good (hy's collecting; 70 
exceptionally good; whil e the larg est number ever obtained ill 
one day was 95, and the majority of these would be very 
minute insects. It must be rem embered , however, that many 
very common species were passed over, yet had eyel'Y species llJet 
with been collected, not much more than 100 species would ever 
have been obtained in tme day' s collecting of four or five hour s. 
These details may afford an int er8stillg standard of comparison 
for coUBctors in oth er part s of the world. 

Of Oicinclelidre the most peculi arly Mal ayan form is Themics , 
found always on leaves in the forests in th e same localit ies as 
the more wid ely spread Colly?'is. Five genera of t11is family are. 
Ind o-Malayan. 

The Carabiche, though sufficiently plentiful, are mostly of small 
size, and not conspicuous in any way. But th ere is one strikin g 
exception in the pur ely Malayan genus 111or'molyee, the lal'gest 
and most remark able of the wbole family. It is nocturn al, 
I'estin g during the days on the uncleI' side of lal'ge boleti in th e ' 
virgin forest. ancI are among the few 
genera which .are at all brill antly colour eel . 

Bupl'estirhe are abundant, and very gay; tb e genus Belionotn 
being perhaps one of the most conspicuous and characterist.ic. 
Th e giant Gatoxantha is, however, the most peculi a.r, though 
comparatively scarce. Ch?"!J$oc7/.?'oa and Clwlcophom are also 
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abundant and characteristic . Out Df the 4l Oriental genera 21 
are Malayan, and 10 of these are not found ill the other sub­
regions. 

In Lucanidre the Malay islands are rich, 14 out of the 16 
Oriental genera occurring there, and 3 being peculiar. There 
are many fine species of Odontolctb'l'is, whic h may be considered 
the characteristic genus of' the sub -region. 

The Cetoniidre are wen represented by 16 genera and about 120 
species. The genera JJ1ycte1'istes, Phcedi1n71S, Plect?'One, E7L1'e?nincL, 
Rhagopte1'Yx and Cent1'ognath7Ls are peculiar, while Agestmta., 
Chalcothea, and1l1ac1'onotct are abundant and characteristic. 

The Longicorns, as in aU continental forest regions near the 
equator, are very abundant and in endlessly varied forms. . No 
Jess than 55 genera conta inin g al)out 200 species are pecu1iar to 
this sub -region, the Oerambyciclre being much the most numerous. 
EU7'ya1'thnm/', Cceloste1'1UL, AgelastcL, and Astathes may be consi- . 
dered as most character istic; 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 insect s in the succeedin g part of this work. 

Te1'1'est1'ial . .L11oU7tSca.-Th e 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 
yet been described from th e ,vhole of them. H elix and 
1n7LS both abound in species in th e Philippines, whereas the 
Jatt er O'enus is very scarce in Borneo and Java. Ten genera of 
HeJicid ro inhabit the sub -region; Pjeij}'e?'1'a is found in the 
Philippines and l\foluccas, while the large genus Oochlostyla is 
almost peculiar to the Philippin es. Of tlw Opel'culata there are 
repre sentatives of 20 genera, of \"hich ])e1'1ncdoma and P1Lpi­
nella, are peculiar, while Registoma and Callia extend to the 
Australian region . CZ/clophm'1Is, Leptopo171a, and Pnph7rt are 
perhaps the mo::;t eharacteristic genera, 

( . 

. 
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The Z oological Relations of the Seve?'ctl I slcmds of the I ndo-Malay 
Sub -·region. 

Althou gh we have group ed the Philippine islands with the 
Indo-Mal ay sub-region, to' which, as we shall see, they un­
doubtedly belong, yet most of the zoologica.l characteristics we 
have just sketched out, apply more especially to the other groups 
of islands and the Malay penin sula . The Philippine islands 
sta nd, to Malaya prop er, in the same relation that Madagascar 
does to Afri ca or the Antilles to South America; that is, th ey 

. are remarkable for the absence of whole famili es and genera 
which everywhere characterise the remainder of the district. 
They are, in fact, trul y in sular, while the other islands are really 
continental in all the essential feat ures of their natural history. 
Before, ther efore, we can conveniently compare the sepamte 
islands of Malaya 1 with each other, we mu st first deal with the 
Philippine group, showing in what its ' speciality consiflts, and 
why it must be considered apart from the sub-region to which 
it belon gs. 

lI1a1nmals of the Philip pine I slands.-Th e only mammalia re­
corded as inhabitin g the Philil )pille I slands are the following :-

QUADIWMANA. 1. J\f:tC:lcns cynomolgus. 
2. Cynopith ecUf; niger. 

3. Tal'sius spectr um. 

Dr. Semper doubts this being 
a Philippine species. 

L EMORoIDEA • 
I NSEC TIVORA . 4. Galeopit.hecus philippin ensis. 

5. Tupai1t (Hpecies). On Dr. Sempel)s authority. 
CARN IV ORA . 

UNGULATA. 

6. Viverr<l. t angalunga. 
7. Paradoxl1l'us philippen sis. 
fl. Sus (species). On Dr. Semper's authority. 
9. Cervns marialllHls. 

10. Cervns ph ilippensis. 
11. Cervlls alfr edi. 
12. Bos (species). Wild cattle; perhaps intro­

duced. 
RODENTIa. 13. PhlreolllYs cUlllmingii. 

14. Scuirus philippin ensis . 
.Also 24 species, belonging to 17 genera, of bats. 

1 .As so many typi cal Malay groups a.re absent only from the Philippines, I 
have adopted the term "Mala ya.," to show the distrib ution of thesp, using 
the term "Indo· Malaya" when th e range of the group includes the 
Philippines. Thi s must be remembered when consnltin g the tabl es of dis­
tribution at the end of thi s chapter. 
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The foregoing list, although small, contains an asseli1blage of 
species which are wllQlly Oriental in character, and several of , 
which (l'a?'Sius, Galeopitk er:us, T1tpaia) are 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 S emnopit hecus; Byl obatcs, Felis, .HelaTctos, Bhinoce?'os, 
J.1anis, and other groups constantly found in the great Indo­
Malay island s and peninsula of lIIalacca. vYe find apparentl y 
two sets of animals : a more ancient series, repr esented by the 
deer, GaZeopithecns, and squirr el, in which the species are distin ct 
from any others; and a mOTe recent series, 'represented by 
A1acacus cynomolgus, and identical with 
common Malayan animals. The formel' indi cate the earliest 
period when the se volcanic islands were connected with some 
part of th e Malayan sub-region, and they show that thi s was 
not geologically remote, Rince no peculi ar generic typ es have 
been pre served or differenti atecl. The latter mRy indic ate either 
the termii1ation of the period of union, or merely the effects of , 
introdu ction ' by man. The reason 'w hy a larger number of 
mammalian forms were not introduced and establi shed, was 
probably because the union was effected only with some small 
islands, and from the se communi cated to other part s of the 
archip elago; or it may well be that htte l' subsidences extin­
guished some of the forms th at bad estab lished themselves. 

Bi1Yls of the Phi lippine - These been carefully 
inve stigated by Viscount , VaIden, in a paper read before the 
Zoolo(J'ical Society of Londou in 1873, and we are thu s furni shed 

o . 
with ample information on th e relatlOllS of this imp ortant 

porti on of the fauna. . . 
The tot al nnmb er of birds known to mh ablt the Phili ppines 

is 219, of which 106 are peculi ar. If, however, following our 
usual plan, we take only the. JamI-birds , we fiud the numb ers 
to be 150 spedes, of which 100 are peculiar; an unu sually large 
proport ion for a group of islands so comparatively near to 
various parts of the Orienta l and Australian regions. The 
families of birds which are more especially chara cteristic of the "'"'­
Ind o-Malay sub-region are abollt 28 in nnmb er, and examp les 
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of all these are found :in the Philippine s except foul', viz., Cin­
·clid ffi, Phylloruithidre , Eury lffimidffi, and Pociargidre. The only 
Philippine familie3 which are, otherwise, exclusively Austro­
Malayan are, Cacatuid re and 1\1egapodiidre. Yet although the 
birds are unmistakably Malayan , as a whole, th ere are, as in 
the mammalia (though in a less degree), mark ed deficiencies of 
most eharacteristi c Malayan forms. Lord"W alden gives a list 
of no lees than 69 genera thu s absent; but it will be sufficient 
here to mention such wide-spr ead and specially Indo-M alay 
groups as,-E 1wylcumns, Nyctio1"Jtis, A mchnothem, Geocichla, 
lIfalacopt e1'on, Timalic6; Pomato1'hinus, Phvllol'nis, 10m, C?'inige1', 
Enicu1'us, Chaptia, Tchit?'eCl, Dencl1'ocitta, E1dabes, Palcuo1'nis, 
l1figlyptes, Tiga, and E161JZ0CC6?n76S, Thes e deficiencies plainly 
show t.he isolated chara cter of the Philippine group, and imply 
th at it has never formed a part of that Inclo-1\1alayan ext ension 
of the contin ent whieh almost certainly existed when the pecu­
liar J\lalayan fauna developed; or that, if it has been so 
unit ed, it has been subsequently submerged and broken up to 
such an extent, as to cause the extinction of many of the absent 
types. 

It appears from Lord W alden's careful analysis, that 31 of th e 
Philippin e species occur in th e Pclpnan su b-regioll, and 47 in 
Celebes; 69 occur also in Indi a., and 75 in Java, Thi s last fact 
is curion s, since J ava is the most remote of the Malay an islands, 
but it is found to arise almost wholly from the bird s of that 
isl and being better kn own, since only one species, 
?'osea, is confined to the Phili ppine I slands and J ava, 

The wading and swimmin g bird s are mostly of wide-spread 
forms, only 6 out of th e 60 species being peculiar to the Philip piue 
archip elago, Confi ning ourselves to the land-bird s, and com­
binin g several of the minutely subdivid ed genera of Lord 'VaI­
den's paper so as to agree with the arrangement adopted in thi s 
work , we find that there are 112 genera of land-bird s 
sen ted in the islands. Of these, 50 are eitJ13r cosmopoli tan, of 
wide ran ge, or common to the Or iental and Austra lian r ecrions 

0 , 

:/ and may be put aside as affordin g few indi cations of geographical 
affinity. Of the remainin g G2 no less than 40 are exclusivel 
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or mainly Orielltal, and most of them are genera which range 
widely over the region, only two (Philent01na and Rollulns) being' 
exclusively Malayan, and two others (J1fegalu1'16S and Ncdacoci1'CUS) 
more especially Indian or continent al. Fi ve other genera', though 
having a wide range, are typically Pa] rearctic, and have reached 
the islands throu gh North Ohina. They are, J1Ionticola, AC1'o­
cepha l'lls, Phylloscopu;s, Calliope, and P asse?'; the two first having 
extend ed their range southward into the Moluccas. The pecn-' 
liarly Australian genera are only 12, the majority being charac­
teristic Papnan and Moluccan forms; such as-Campephaga, 
Alcyone, Cacatu.a, Tanygnathus, PWopus, Jantlzcenas, Phlogcellas, 
and lJfegapoclins. One is peculi ar to Oelebes one 
to the Pa,puan group (Cyclopsitta); and one is chiefly Austr alian 
(Gerygone), The lit tle parroquets forming the genus 
Loricuh&s, are characteristic of the Philippine s, which possess 5 
species, a larger number th an occurs in any other group of .... 

they range from. Indi a .to Flor es. There remain W 
sue peculIar genera- -Rhabclorms, an Isolated form of creepers ( 
(Certhiidre): Gyrnnops, a remarkable bar eheaded bird belonging 
to the starlings (Sturnidre); Dasylophus, and L epiclo(Jm7nmus, 
remarkable genera of cuckoos (Cuculid re) ; PeneZopicles, a peculiar 
hornbill, and Phapit1'e1'on, a genus of pigeons. Besides thes e there 
are fom other typ es (here classed as sub-genera, but considered 
,to be distinct by Lotd 'Walden) which are peculiar to the Philip­
pines. These are Pseucloptynx, an · owl of t.he genus Athene; 
Pseudolalage, a sub-genus of L alage; Zeoceph16s, a sub-genus of 
Tchit?'ea j and Ftilocolpct, includ ed und er CcWpOphC6gC6. 

When we look at the position of the Philippine group, con­
nected by the Bashee islands with Formosa, by Palawan and the 
Sooloo archip elago with Borneo, and by th e Tulom and other 
islets with the Molu ccas and Celebes, we have littl e difficulty in 
accountin a for the peculiarities of its bird fauna, The absence 
of a large'" number of Malayan groups would indi cate that the 
act ual connection wit h Borneo, which seems necessary for the 
introduction of the Malay types of mammalia, was not of 101?g 
duration; while the large proportion of wide-spread continental 
genera of birds would seem to imply that greater facilities ha.d 
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once exist ed for immigration from China, perhaps by 
a land connection throu gh Formo sa, at which time the ancestors 
oJ the peculi ar forms of deer entered the country. It may in­
deed be objected th at our knowled ge of the se islands is far 
too imp E;rfect to arrive at any satisfactory Qonclusions as to their 
former history; but al though many more species no doubt 
remain to 'be discovered, experience shows that the broad cha­
racters of a fauna are always deter mined by a series of collections 
made by different persons, at various localities, and at different 
times, even 'when more imp erfect than those .of the Philippine 
birds really are. The isolated position, and the volcanic struc­
ture of the group, would lead us to expect them to be somewhat 
less productive than the Moluccas, close to the rich and variecl 
Papuan district,-or than Celebes, with its num erolls indications 
of an extensive area and great antiqui ty; and taking into account 
the excessive povert y of its mammalian fauna, which is certain 
to be pretty well known, I am inclin ed to believe that no future 
discoveries will materially alter the character of Philippine 
ornitholo gy, as determin ed from the materi als already at our 
command. 

J ava.-Foll owing the same p1an as we h:we ac1opteJ. ill first 
disCllssing the Philippine islands, and separating them from the 
body of the sub-r egion on account of special peculiarities, we 
must next take J ava, as possessing marked individu ality, and as 
being to some ext.ent mor e isolated in it s produ ctions than the 
remainin g great ishtnc1s: 

.J ava is ,vell suppli ed with indi genous mammali a, possessing 
as nearly as can be ascertain ed 55 o-enera and 90 species. None . '" 
of these genera are peculi ar, and only about 5 of the species, 
- 3 quadrumana, a deer and a wild pig. So far then there is 
nothin g remarkable in its fauna, but on comparin g it with that of 
th e other great islands, viz., Born eo and Sum atra, and the :Malay 
penin sula, we fillU an unmi stakable deficiency of characteristic 
form s, th e same in kind as tbat we have just commente d on in 
th e case of the Philippin es, though mu ch less in degree. Fir st, 
tal-:ilJg gene\'rt which are found in all three of the above-nam ed 
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localiti es and which must therefore be held to be typical Ma­
layan groups, the following' are absent from Java: Viverra, 
Gy1nnopus, Lut1'Cl, H ela'l'Ctos, Tap7'1'Z(,S, E leplws, and Gymml1'a; 
"while of those known to occur in two, and which, owing to Ollr 
imperfect knowledge, may very probably one day be discovered in 
the third, the following are equally wanting : Si11'bia, Siam cmga, , 
H ernigctlea, and Rhizo7nYs, It may be 
said t.his is only negative evidence, but in the case of J ava it is 
much more, because thi s island is not only the best known of 
any in the archipelago, but there is perhaps no porti on of 
Brit ish India of equal extent so well kn own. It is one of the 
oldest of th e Dutch possessions and the seat of their colonial 
governm ent; good roads tra verse it in every direction, and ex­
perienced natur alists have been resident - in various parts of 
it for years together, and hav e visited every mount ain and every 
forest, aided by band s of diligent native colle <.:tors.. vVe 
should be almost as lik ely to find new speGies of mammalia 
in Centra l Europe as in J ava ; an<). therefore .the absence of 
such animals as the Malay bear, the elephant, tapi r, gymnur a, 
and even less conspicuous forlDs, must be accepted as a 
positive fact. 

In the other islands there are still vast tra cts of forest in th e 
hands of natives and utt erly unexplored, and any simil ar absence 
in their case will prove li ttle; yet on making the same com­
par ison in the case of Borneo, th e most peculiar and the least 
k nown of the other portions of the sub-region, we find only 
2 O"enera absent which are found in the three other divisions, 
and only 3 which are found in two others. .A fact to be noted 
also is, that the only genus found in J ava but not in other pal'tfl 
of the sub-reO"ion (Helictis) occurs again in Nor th India; and 
that some J species,as Rhinoceros javanicu.s, and Lepus lcn?'­
gOSCt occur again in the Ind o-Chinese sub -region, but not in the 

Malayan . 
.AmonCT the birds we meet with facts of a similar import; 

o 
and though the absence of cer t.ain types from J ava. is not quite - 0 

so certain as among the mammalia, this is more than balanced 
by the increased numb er of such deficiencies, so that if a few 
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should be proyed to be erroneous, the main result will remain 
.unaltered. 

J ava possesses about 270 species of land birds, of which about 
40 are peculiar to it. There are, however, very few peculiar 
crenera, L anie ll1tS, a beaut iful spotted shrike, being the · most 
b . 

distinct, while Oochoa and Psaltr ia are perhaps not different from 
their Indi an allies. The island has however a marked indivi­
duality in two ways-in the absence of characterist ic Malayan 
types, and in the presence of a numb er of forms not yet found 
in any of the other Malay islands, but having their nearest allies 
in various parts of the Ind o-Chinese sul)-region. The following 
16 genera are all found in Malacca, Sumatra, and Borneo, 
but are absent from J ava : Setornis, T ernmt1'1ts, D endroci ttct, 
001'ydon, Oalyptornena, Venil ia, R einwa?'cltipiws , Oalommph 1ls, 
Rhinort ha, Nyctio1'nis, OmnoThinns , Psitti m6s, Polypl ect1'On, A1'­

E 16plocamus, and The following 9 are kno wn 
from two of the above localiti es, and will very probabJy be 
found i.n the third, ,but are absen t from, and not lik ely to 
occur in, J ava: T 1'ichixos, E upetes, iWelctnochlora, Ohaptic6, P ity-
1'iasis, L ynco1'nis, Oa1jJococcyx, Poliococcyx, and Rhinoplax. \Al e 
have thu s 25 typi cally Malayan genera which are not kno wn 
to occur in J ava, 

The following genera, on the othel' hand, dO' not occur in any 
of the Malayan sub-divisions J ava, ancl they all occur 
again, or und er closely allied forms, in the Indo-Chin ese sub- ' 
region: B1'CLChypteryx (alli ed species in Him alayas); Zoothem 

a.lli ed species in Aracan); Notoclela (alli ed species in Pegu) ; 
Pno epyga (alli ed species in Him alayas) ; (allied species 
in the Himala yas); Oochoa (allied species in the Himal ayas); 
C1'ypsirhina (allied species in Burmab); E st1'iidct (allied species 
in India) ; PSctlt1'ia (allied genu s- ./F)githaliscus-in Himal ayas) ; 
Pavo and H ct71jactes ores/fios (same species in Siam 
and Blum ah); Cec1'opis (same species in· J ava and 
Formosa, ::mc1 allied species in In dia.). . 

Here we have 12 instances of very remarkable distribution, 
J and considering that there are nearly as many birds kno'vvn from 

Sumatra and Borneo as from J ava, and considerably more from 
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the Malay peninsn la, .it is not that of these well 
marked forms will be discovered ill these countnes. . 

There are also a considerab le number of species of birds 
common to 11alacca, Sumatra, aud Borneo, but represented in 
Java by distinct though closely allied species. - Such are,-

Venilia malaccensis (repr esented in .Jav'l by) V. miniata. 
lJ1'ymocataph1bs nig?'ocapi tcbtus " "D. cnpist?'aI1ls. 
1I1alacoptel'on CO?'O?Wt1lnt ,,11'1. ?·1ifif?·ons. 
I ?'I!'nCl cyanen " I. iUI'COSCl. 
Plo cc1LS baya "" P . hypoxantha. 
LO?'ic1Llns galg1llus " " L. pusi1l1ls. 
Ptilopn s jwn!nt " "P. lJO?'1Jhyre1bs. 

N ow if we look at our map of the region, and consider the 
position of Java with regard to Borneo, Sumatra, and the Indo ­
Chinese peninsula, the facts just pointed out appear most 
anomalous and perplexing . First, we have Java and Sumatra 
forming one contipuous line of volcanoes, separated by a ;.very -. 
narrow st rait, and with all the appearance of having formed one 
continuous land; yet their productions differ considerably, and 
those of Sumatra show the closest resemblance to those of 
Borneo, an islaud ten times further off than .J ava and differing 
widely in the absence of volcanoes or any contiuuous 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 much be'tter chance 
to have been suppli ed by immigration than Java has, and to 
have (almost necessarily) particip ated, even more largely, in the 
benefits of any means of transmission capable of reaching the . 
lat ter island. Yet more; whatever changes have occurred to 
brin a about the anoma lous state of thin gs that exists must have o 

been, zoologically and geologically, recent; for the stra nge C1'OSS-

affiniti es between Java and the Indo- Chine se continent (in 
which Sumatra and Borneo hav'e not participat ed), as well as 
that between Mala.cca, Sumatra, and Born eo (in whic h Java has 
not participated) are ex.hibited, in many cases by community of 
species, in other s by the presence of very closely alli ed forms ( 
of the same genera., of lilal11malia and birds. Now we know that 
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hese h jaher animals become replaced by allied species much 
lore ra;idly than the mollusca; and it is also certain 

111at the modification by which this . repl acement IS effected 
takes place more rapidly when th e two sets of are 
isolated from each other, and especially when they are restricted 
to isl.ands, where they are necessarily subject to distinct and 
prett.y constant conditions, both physical and organic. It 
becomes therefore almost a certainty, that Siam and Java on 
the one hand , and Sumatra, Borneo, and Malacca on the othe r 
must have been brought ill to some close connexion, not earlie r 
than the newer Pliocene period; but .... vhile the one set of 
coulltI:ies were having' their meeting, the other must have been 
by some means got out of the way. Before attempting to 
indi-cate 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 \,:'e11 
to complete Our sketc h of their zoological relations to each 
other, so as ascertain with some precision, what are the facts 
of distribution which we have to explain. 

lI£alctcca, Sumat1'Ct, ancl BO?'?Mo.-After having set apart the 
Philippine Islands and Java, we have reniain ing two great 
islands and a penin sula, which, thou gh separat ed by con­
siderable arms of the sea, possess a fauna of wonderful uni ­
formity havin g all the typical Malayan features in their full 
development. Their unity is ind eed so complete, that we can 
find hardly any groups of suffi.cient imp ortance by which to 
differenti ate them from each other' and we feel no confidence , 
th at future discoveries may not take away what speciali ty they 
possess. One afte r another, species or genera once peculiar to 
Borneo or Sumatra have been found elsewhere; and th is ]las 
gone to such an extent in birds, th at hardly a peculiar genus 
and very few peculiar species are left in either island. Borneo 
however is undoubtedly the most pecu liru'. It possesses thr ee 
genera of Mammal ia not . found elsewhere: C'ynogale, a cUlious 

or-carn ivore allied to the otters; with Dend1'ogale and Pt iloce1'w3, 
fi l11all insectivora a.lli ed to T llpaia. It has Si1nia, th e Orang-

.A A 



354 ZOOLOGICAL GEOGRAPHY. [PART IIT. 

utan, and PagUlna, one of the in common 
Sumatra; as well as Rhinosci161'U8, a peculiar form of squirrel, an-El 
Hemigalea, one of the Viverridre, in common with Malacca. 
Sumatra has only one genus not found in any other Malayan 
district - Nemodwdu-s, a form of antelope which occurs again 
in North India. It also has Sictmanga in common with Malacca, 
Jl1yclau-swith Java, and Rhizomys with India. The Malay Penin­
sula seems to have no peculiar forms of Mammalia, though 
it is rich in all the characteristic Malay types. 

'1'he bats of the various islands have been very unequally 
collected, 36 species being recorded from Java, 2·3 from Sumatra, 
but only 16 I;ach from Borneo and Malacca. Leavina these out 

b 

of consideration, and taking into account the terrestrial mam-
mals only, we find that Java is the poorest in species, while 
Borneo, Sumatra, and l\'):alacca are tolerably equal; the numbers 
being 55, 62, 66, and 65 respectively. Of these we find that ( 
the species confined to each island or district are (in the same- . 
order) 6, 16, 5, and 6. It thus appears that Borneo is, in its \ 
mammalia, the most isolated and peculiar; next comes Sumatra, 
and th en Malacca and J ava, as shown by the following table .. 

Peculiar" Peculiar 
Gellera. Species. 

Borueo . .. 4 16 
Sumatra 1 5 
Mal acca. 0 6 
Java 0 6 

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 hav/? 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
tinguished by its peculiar genera and specific types, yet it is at 
the same time more closely related to Sumatra and MalaccE!: 
than is Java. The two islands have evidently had a very­
<lifferent history, which a detailed knowledge of their geology 
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would alone enable us to trace. Should we ever arrive at a 
fail; knowledge of the physical changes th at have result ed in 
the present condition, we shall almost certainly find that many 
of the differences and anomalies of their existing fauna an d 
flora will be accounted for. 

In Birds we hardly find anything to differentiate Borneo and 
Sumatra in-any clear manner. PitY1'iasis and Om'pococcyx, once 
thought peculiar to the former, are now found also in the latter; 
and we have not a single genus left to characterize Born eo except 
Schwane1'ia a peculiar fly-catcheT, aiJ.dl nclicato1·, an African and 
Indian group not known to occur elsewhere in tlie Malay 
sub-region. Sumatra as yet alone possess es Psilopogon, a 
able form of barbet, but we may well expect that it will be soon 
found in the interior of Borneo or Mal acca; it also h as Be1'eni­
cOTnis, an African form of hornbill. The Malay P enin sula 

- appears to have no genus peculi ar to it, but - it possesses 
some Chinese and Indi an forms which do not pass into th e 
islands. As to the species, our knowl edge of th em is at pres ent 
yery imp erfect. The Mal ay Peninsula is perh aps th e best 
known, but it is pTobable that both Sum atra and Born eo are 
quite as rich in species. With the exception of th e genera 
noted above , and two 01' thTee oth eTs as yet found ill two islands 
only, the thre e districts we are now consideTing may be said to 
llave an almost identic al bird-faun a, consisting hngely of the 
same species and almost wholly of these togetheT with closely 
allied species of the same genera. TheTe aTe no well-marked 
groups which especially chaTacterise one of these islands rat her 
t han the other, so that even the amount of special ity whi ch 
Borneo undoubt edly exhibits as regards mammalia, is onJy 
faintly shown by its bird s. The Pittid re may perhaps be named 
as the most charac teristi c Bornean group, th at island possessing 
six species, three of which are peculiar to it and are among th e 
most beautiful bird s of an unu sually beautiful family. Yet 
tra possesses two peculiar, and hardly less remarkable species. 

In oth er classes of vertebrates, in insects, and in l and -shells, 
our knowledge is far too imperf ect to allow of our making any 
useful compaTison between the faunas . 

A A 2 
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Banca.- 'rVe must, howev er note the fact of peculiar species \ 
occurring in Banca, a small island close to Sumatra, and thus 
offering another problem in distrib ution. A Equu:rel 
bangkam Ls) is allied to t.hree species found in lVlalacca, Sumatra, 
and Borneo respectively, but quite as distinct from them all as 
they are from each other. More curious are the two species of 
P itta peculiar to Banca; one, PittCL 1ncga?'hynchus, is alli ed to 
the P. brachyuTuS, which inhab its the whole sub-r egion and ex­
tends to Siam and Ohina, but differs from it in its very large bill 
aud differently coloured head; the other, P. bang7camts, is alli ed 
to P. which extends from Nepal to Malacca, and to 
P. sOl'clidns, which inhabit s both Borneo and Sumatra as well as 
the Philippine s. 

,Ve have here] on a small scale, a somewhat similar proulem 
to that of Java] and as this is comparative ly easy of solution we 
will consider it tirst. Although , on the map, Banca is so very 
dose to Sumatra] the observer on th e spot at once sees that the 
proximity has been recent ly brought about. The whole south­
east coast of Sumatra is a grea t alluvi al plain, hal;dly yet raised 
above the sea level, and half flooded in the wet season. It is 
plainly a recent formation, causecl by the washing down into a 
shallow sea of the dibTis from the grand range of volcanic 
mountains 150 miles dist ant. Banca, on the othe r hand is, 
thou gh low, a rugged and hilly island, formed almost wholly of 
ancient rucks of appare ntl y volcanic origin, and closely resem­
bling part s of the Malay Pen insula and the inte rvening chain of 
small islands. There is every appearance th at Banca once 
formed the extrem ity of th e Peninsu la, at ,vhich tim e it would 
probably have been separat ed from Sum atra by 50 or 100 miles 
of sea. Its production s should , th erefore, most resemble those of 
Singapor e and lVIalaccn., and the few peculiar species it possesses 
will be due to their isolatio n in a, small tract of countl'y, sur­
round ed by fl, limi ted numb er of animal and vegetable forms, and 
l3ubject to the influ ence of a pec uliar soil alld clim ate. The 
par ent species existing in such large tracts as Borneo or Suma­
tra, subj ected to more vari ed condition s of soil, climate, 
vegetation] food] and enemies] would prcserve, almost or qu ite 
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unchanged, the charact eri stics wllich 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 isol ation as in Banca, the 
change may" have required but a very moderate period, even 
reckoned in years. vVe will now return to the more difficult 
problem presented by the peculiar continental relations of Java, 
as alr eady detail ed. . 

P1'obable R ecent Geogmphical Chan!les in the I ndo-llfalcty 
I slands.-Althongh Borneo is by far the largest of the Inc1o­
Malay island s, yet its physical conformation is such that, were 
a depression to occm of one or two thousand feet, it would be 
reduced to a small er continuous area th an ei.ther Sumatra or 
Java. E xcept in its northern portion it possesses no lofty 
mountains, wllile alluvi al valle ys of great extent penetrate far 
into its interior. A very mod erate depression, of perhaps 500 
feet, would convert it into an island shaped something like Cele­
bes; and its monnt ains are of so small an average elevation, and 
consist so mu ch of isolated 11ills and detached ranges, that a 
depre ssion of 2,000 feet would almo st certainly break it up into 
a gronp of .sm all island s, with a somewhat larger one to the 
north. Smnatra (and to . a less ext ent Java) consists of an almost 
continuous range of lofty mOlmt ain s, connected by plateaus from 
3,000 to 4,000 feet high; so th at althou gh a depre ssion of 2,000 
feet would grea tly dimini sh th eir size, it would probably leave 
the former a single island, whil e tlle Jatt er would be separat ed 
into two prin cip al island s of still cunsid erable ex tent. TIle en­
ormou s am ouut of vol cani c action in these two island s, and the 
great numb er of coni cal mount ains whi ch must have been slowly 
raised, chi efly by ej ected · matter, to the height of 10 ,000 and 
12,000 feet, and wh ose sbape indi cates that th ey have been for­
m ed above water , renders it almu st certain that fOT long periods 
they hav e not und ergone subm ers ion to any considerable ext ent. 
In Borneo, however, we have no snch evid ences. No vol cano, 
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active or ext inct, is known in its entire area; while extensive ' 
beds of coal. of tertiary age, in every part of it, prove that it has 
been subje ct 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 sout,h and south-west extend fully 200 mil es inland, whil e 
they are to a less degree °a characteristic feature all round the 
island. These swampy plain s have been formed by the combined 
act ion of rivers and tides; and they point clearly to an immedi­
ate ly preceding state of thin gs, when that which is even now 
bare ly 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 ::ome ep:)ch during the 
Pli ocene period of geology, Borneo, as we now know it, did not 
exist ; but was represented by a mountainous island at its present 
north ern extrem ity, with perhaps a few smaller islets to the 
sout h. VVe 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 0 

conn ecting the two together, quite indep endent of Born eo on the 
one hand an d Sumat.ra on the other. Thi s union did not prob­
ably last long; but it was sufficien t to allow of the introduction 
int o J ava of the Rhinoce1'os ja//;cmicus, and th at group of Indo­
Chinese and Him alayan species of mammalia and birds which 
it alone possesses. , Vhen this ridge h ad disappea red by sub­
sidence, the next elevati on occurr ed a littl e more to the east, 
and prod uced the uni on of man y ' islets which , aided by sub­
aeria l denud at ion, formed the present island of Borneo. It is 
pl'Obable that th is eleva tion was sufficiently exte nsive to uni te 
Romeo for a time with the Malay P eninsul a and Sumatr a, thu s 
help ing to produce that close resemblance of genera and even of 
,pecies, whi ch these countries exh ibit, and obli terat ing much 
of the ir former spec iality, of which, however, we have still 
some traces in t he long-nosed monkey and Pti loce1'us of 
Dorneo, and the considerable numb er of genera both of mam ­
malia and birds confin ed to two only out of the thl'ee divi siol1s 
of typ ical Malaya, The subsidence which again divid ed these 

() 
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---,countries by arms of the sea rather wider than at present, 
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 rirf) 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. 

P?'obable O?'igin of the l11alayan Fauna.-The typi.cal 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 Moluccas. To the south it was limited 
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. vVe should have an area as extensive as South 
America to 15° south latitude, and well calculated to develop 
that luxuriant fauna and flora which has since spread to the 
Himalayas. The submergence of the western ha1f of this area 
(leaving only a fragment in Ceylon) would greatly dimiuish the 
number of animals and perhaps extinguish some peculiar types; 
but the remaining portion would stiu 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 chanO"e would be the separation of Celebes; and 
this was probably eff;cted 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 th at remnant of the 
ancient Malayan fauna that now constitut es one of its most 
striking and anomalous features. The Philippine area would 
next be separated , and perhaps be a1most wholly submerged; or 



360 ZOOLOGICAL GEOGRAPHY . . [PA RT 111. 

brok en np into many small volcanic islets in which a 
number of Malayan types alone survived. Such a condition oft' 
things will account for the very small vari ety of mammalia conl­
pared with the tolerably numerous genera of bird s, that now 
characterise its fauna ; while both here and in Celebes we fiRd 
some of the old Malayan types preserved, which, in th e extended 
area of the Sunda have been replaced by more dominant 
forms. 

The next important change would be the separation of Jav a; 
and here also no doubt a considerable submeraence occurred, o " 
rendering the island an unsuit able habit ation for the variou s 
Malay typ es whose absence forms one of its conspicuous features. 
It has since remain ed perman ently separated from the other 
islands, and has no doubt developed some peculiar species, whil e 
it may have preserved some ancient forms which in the laraer 

o 
area have become changed. From the fact that a numb er of its 
species are confined eitlJer to the western or the eastern half ci -' 

the island, it is probable that it long continued as two island s, 
which have become united at a comparatively recent period. 
It has also been subjected to th e immigration of Indo-Chin ese 
forms, as already referred to in the eftrlier part of this sket ch. 

"\Ve have thus 811O"W11 how the main zoological featur es of the 
several sub-divisions of the Malayan sub-region mfty be 
aC(,,I)lUlted for, by means of a series of suppositions as to past 
changes which, though for the most part pur ely hypothetical, 
are alwavs in accordance with what ,ve kno w both of th e 
pbysical geography 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 absolut e, 
that alternate elevation and subsidence is th e normal fltate of 
things all over the globe; that it was th e rule "in the earliest 
geological epochs, and th at it has continued down to the 
histori:Jal era. \Ve kllow too, th at the C61iWnnt of elevation and 
subsidence that can be proved to have occurred again and again 
in the same area, is often much greate r than is requir ed for th e 
cbanges here speculat 9d oD,-while the time requir ed for' such -f 
changes is certain ly less tha n that necessitated by th e change. 

o 

I' 
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of specific and generic forms whi ch have coincid ed with , and been 
to a large extent depend ent on them. ,71[ e hav e, ther efore, true 
causes at work, and our onl y suppositions h ave been as to how 
those causes could have brou ght about the results which we 
see; and however complex and unlikely some of the suppo sed 
changes may seem to th e reader, the geologist who has mad e a 
study of such changes , as record ed in th e crust of th e eartb, 
will not only admit th em to be prob able, but will be inclined 
to believe that th ey have really been far more comp1ex and 
more un expect ecl th an any suppositi on we can make ab out 
th em. 

There is one other ext ernal relation of the :Malayan fauna 
about which it may be n ecessal'y to say a few wonl s. I have 
suppo sed th e greatest westward ext ension of the M alayan area 
to be indic ated by the M aldive islands, but some naturali sts 
would ext end it to inc1ude J'vl ada.gascar in order to account for 
the range of the I ,emurid re. Such an extension would , howe ver, 
rend er it difficult to explain th e very small amount of corr e­
spond ence with a per vadin g di versity, b etween the M alaya n and 
M alagasy faun aR. It seem s more reasonabl e to supp ose an 
appro ximation of the two areas, without actn al union h avin g 
ever occurr ed. Thi s appr oxim ation would h ave allo wed the 
interch ange of certa in genera of bird s, whi ch are common to 
th e Ori en tal Hegion and the 11 asca rene islands , but it would 
h ave lJeen too r ecent to account for th e diffusion of th e lemm s, 
whi ch belon g to distin ct genera and eve n di stinct famili es. Thi s 
pTobabl y dates back to a m u ch earli er p eriod, when the lemurin e 
t y pe h ad a' wide range over th e northern h emisphere. Sub­
j ecte u to th e comp etiti on of higher forms, these 
developed groups h ave most ly died out, ex cept a few lsolated 
exa mpl es, chiefly foun d in islands, an d a few group s in Afri ca. 

In our di scussion of t he origin of th e Ethi opian faun a, We 

h ave supposed t hat a close conn ecti on once existe d between 
M adag ascar and Ceylon. This was durul g a very early t ert iaJ.'Y 
epoch ; and if, long aft er it h ad ceased and th e faun a of Ceylon 
and South India had assum ed some"what more of th eir present 
ch arf1cter, we snppo se th e approx imation 0 1' 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 y 
least amount of simultaneous elevation of the ocean bed; which 
it · must always be remembered, requires a corresponding de­
pression elsewhere to balance it. 

Concluding R e1nadcs on the Oriental R egion.-'Ve 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 ElU'ope 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 Palrearctic continent then existed; 
and the character of the flora and fauna of the Eocene deposits 
is so completely tropical, that we may be sure there was then no 
barrier of climate between it and the Oriental region. At that 
early period 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 centr al India, and Burmah, 
agree in their mammalian remains with those of central and 
southern Europe, while closely allied forms of elephant, hyrena, 
t.apir, rhinoceros, and Chalicothe?·iU1n have occulTed in North 
China; leading us to conclude that one great fauna then 
extended over much of the Oriental and Pal rearctic regions. 
Perim island at the mouth of the Red Sea, where similar 
remains are found, probably shows the southern boundary of 
this part of the old Pal rearctic region in the Mioeene period. 
Towards the equator there would, of course, be some peculiar 
groups ; but we can hardl y doubt , that, in that wonderful time 
when even the lands that stretch ed out furthest towards the 
pole, supported a luxuriant forest vegetation, substantially one 
fauna ranged over the whole of th e great eastern continent of the 
north ern hemispher e. Durin g the Plioc ene period, however, a 
progressive change went on which result ed in the complete 
differentiation of the Oriental and Pahearctic fauna s. The 

• 

I 

I 

J 
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causes of this change were of two kinds. There was a great 
and physical revolution effected by the elevation 

of the Himalayas and the Thibetan plateau, and, probably at 
the same time, the northward extension of the great Siberian 
plains. This alolle .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
pel'ate, 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 , concurrent ly with this, there was 
a change going on of a cosmical nature, leading to an alteration 
of the climate of the · northern hemispl1ere from equable to 
extreme, and culminating in that period of excessive cold whieh 
drove the last remnants of the old sub-tropical fauna beyond 
the limits of- the Pahearctic region . From that time, the Orient al 
and the Ethiopian regions alone contained the descendants of many 

1''- of the most remarkable types which had previously flourished 
over all Europe and Asia; bllt the early history of these two 
regions, and the peculiar equatorial types developed in each, 
sufficiently separate them, as "'6 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 with the Ethiopian and 
Pal::r.arctic regions, is most. distinctly visible, 
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TABLES OF DISTRIBUTION. 

In constructing these tables, showing the distribut.ion of 
various classes of animals in the Oriental region, the following 
sources of information have been chiefly relied on, in addition 
to the genera l treat.ises, monograph s, cata logues, &c., used for 
the compilation of the Fourth Part of this work. 

Ma1n11Wlict.-J erdon's Indian Mamm alia; K elaart's Fauna of 
Ceylon; Hor sfield and Moore's Catalogue of the East Indi a 
Museum; Swinhoe's Cata logue of 'Chin ese Mammali a; 8. 
Mi.iller's Zoology of the Indi an Arch ipelago; Dr. J. E. Gray's 
list of Mamm alia of the Malay Archipelago (Voyage of Sama­
rang); and paper s by Ander son, Blyth, Cantor, Gray, Pet ers, 
Swinhoe, &c. 

Bircls.-J erclon's Birds of Indi a; H ors6elcl and Moore's Cata ­
logue; Holds worth's list of Ceylon Birds; Schlegel' s Cata logue 
of the Leyden Musemll; Swinhoe on the Birds of China, }'or­
mosa, and Hainan; Salvadori 'on the Birds of Born eo; Lord 
Wald en on the Bird s of the Philipp ine I slands ; and papers 
by Blyth, Blanford, El wes, Elliot, Stoliczka, Sclater, Sharpe, 
Swinhoe, Verrea u X, and Lord \V alden. 

Reptil es.-Gii.nth er's Reptil es of Briti sh Indi a; papers by 
same anthor, and by Dr. Stolicz ka. 

o 
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TABLE 1. 

FAMILI ES OF ANnIALS I NHABITI NG THE ORIENTAL REGIO N. 

EXl' LA lS"ATlO lS". 

NallJes in italics show famili es peculiar to th e region. 
N um bers correspoud with th ose in Pmt IV. 
Names enclosed thu s ( . ... . . ) barely enter the r egion, anit are not considered really t o 

bel ong to it. 

I
. Sub-regions. . .1 

Order and Fa mily. o . c \ ' \ ' "' Range lJe)'oncl the Hegion. 

_ __ 8 ___ _ 
nIAi\flIIALI A. 

P R DfA T ES . 
1. Sillliid oo .. . . .. 
2. Semnopi thecidm 
3. Cynopithecid re 
6. Lemurid :n 
7. Tct?'s'iiciw .. . 

CH lROPTERA • . 
9. Pteropiclre 

11. Rhi nolophi dm 
12. 'Vespertilionidoo 
13. N octiliollidoo ... 

I NSE CTlV ORA . 
14. Galeopi theciclce 
16. 
17. Erin aceidro 
21. Talpidre .. . 
22. Soricill:n .. . 

CAR N IVOHA . 
23 . Felium 
25. Viverri dre 
27 . H yrellidre 
2 8. Caniclre . . . 
29 . lVIuste liclre 
31. LEluri clre ... 
32. Ursiclre 

C ETA CEA . 

S I REN I A. 
- 42. :rVlallal idm 

U NGULATA. 
3, (Equi,hB) 

-- \w. M"; " 
Tropical Afri ca 
All Afri ca, S. P alrearcti c 
Ethi opian 
Celebes 

Ethiopian, Austra lian 
Th e Eastern H emisphere 
Coslllopoli t e 
Tropical regions 

P uJ:narctic, S. Africa -
Pahearctic, N eaI'ctic . 
Pul rearctic, Eth iopian, N. Amen ca 

AJI regions but 
Eth iopian , S . Palrearct:c 
Etl liopian, S. 
lUI re<rions but Australian [1] 
All reg ions but Australian 
Pal rearctic 
Palrearcti c, N "'trctic, Chili 

Oceanic 

Ethiopian, N. P acific 

I Pahearc t ic, Eth iopian 
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Order and Family . 

44. Tapiridre .. , ... 
45. Rinocerotidre ... 
47. Sllidre 
49. Tragulidre 
[,0. Cervidre ... 
52. Bovidre .. 
53. Elephantid re 

R ODENTIA. 

55. Murielre 
56. Spalacidre 
61. Sciuriclre. ,. 
67. H yst ricielre 
7 o. Leporiclre 

E IlE NT ATA . 

72. lI'Ianiclidre 

BIRDS . 

P ASSERES. 

1. Turelidre" , 
2. Sylviidre .. , 
3. Timaliid re 
4. Panurid re 
5. Cinclidre.. . _- I 
6. Troglodytidre .. . 

! 8. Certhiid re .. . 
9. Rittidre .. . 

10. Paridre .. . 
11. L iot1-ichidre ... 
12. Phyl101'nithiclre 
13. Pycnonoticlre". 
14. Oriolidre ... 
15. Ca.mpephagidre 
16. Dicruri dre 
17. Muscicapidre ... 
18. Pachycephalid re 
19. Laniid re ... 
20. Corvidre ... 
23. N ectariniidre .. , 
24. Dicreiclre " , 
30. Hirun clinidre ... 
33. Fl'ingillidre 
34. Ploceidre 
35. Shu'nidre 
36. A rtam idre 
37. Alaudidre 
38. l\{ot.acillidre 
43. Eur'ylremidre , 
47. Pitt idre .. , 
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Su b'l' egions. 

Range beyulld the Region. 

N eot ropical 
Ethiopian 
Palrearctic, Ethiopian, N eotropi cal 
W. Africa. 
All regions but Ethiopi an and Australian 
All regions but Australi an and N eotropicnl 
Ethi opian 

Cosmopolite , excl. Oceania 
Pahearctic, Ethiopi an 
All regions but Australi an 
S. Palrearctic, Ethi opian 
All regions but Australian 

- Ethi opian 

Almost Cosmopolite 
Almost Cosmopolite 
Ethiopi an, Australian 
Palrearctic 
Not Ethiopian or Australian 
American and Pa1rearcti c 
Palrearctic, N eiu·ctic, A ustrnli an 
Palrearcti c, N earetic, Australian Madagascar 
The Eastern Hemisphere and America 

Ethiopiau, Molnccas 
The Eastel'll Hemisphere 
Eth iopian, Australian 
Ethiopian, Anstralian 
The East el'll Hemisphere 
Austra lian 
The Easte rn Hemisphere ancl North America 
Cosmopolit e 
Ethiopian, Australian 
Ethiopiau, Australian: 
Cosmopolite 
Alll' egions but Australian 
Eth iopian, Austra lian 
The Rastern Hemisphere 
Austra lian 
All regions but N eotropical --- . - ( 
Cosmopoli te 

Ethiopiau, Australian 
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Sub -regions. 

Onler and Fam ily. 06 • .§ .g 
, oj Rauge beyon(1 the Region. , , "''' 0>, 

.S .5 "U d 
t' .: '" 1!1 '" 0 .... 0 

"" - - -- . 
P WARlnl. 

51. Picidm .. . ... - - - - All regions hut Australi au 
52. Yung idm ... -

I 
Palmarctic 

53. In clicator idre - - Ethiopi an 
54-. lVlegalremidm -- - - - Eth iopin.n, N eo tropical 
58. Uucu1idm ... - - - - Cosmopolite 
62. Coraciiclre .. . - - - - Ethiopiau, Australia n 
63. Merupiclm ... - - - - Et hiopin.n, Australi n.n 
66. Trogo ni clre ... - - - - N eotrop ical, Eth iopian 
67. Alcediniclm ... - - - - Cosmopoli te 
68, Buc erotid re .. . - - - - Ethiopian, Austro·Malayan 
09. Upupiclre .. . - - - Ethiop ian, S, l'almarctic 
71. Pod argid m ... - - - - Australian 
73. Caprim ulgid::e - - - - Cosmopoli te 
74. Cypse lidre .. . - - - - Cosmopolit e 

PSITTACI, 

76. (Cacatuid::e) . .. - Au stra lian 
78. Palreorn ithid re - - - - - Ethiopian, Austro ·Malayan 

C OLuMn,]:; , 

8 4. Columbidm ... - - - - Cosmopoli te 

86. Ptero clidre ... - Eth iopian, Palrearct ic . 
87. Tetraon idre ... - - - - Easte rn H emisp here. and North Am.enca 
88. Phasian idre - - - - Ethior ian, N orth 
89. Turnicidre ... - - - - Ethiopia n , Australi an, S. PalrearctlC 
90. Megn.lJodiidre - Australi n.n 

ACCIPITRER. 

94. Vulturith e .. - - - All region.s but Austra l ian 
96. Falconic1re ... - - -- - CosmopolIt e 
97. Pandionid re . . . - - - - Cosmopolite 
98, Strigid re . .. ... - I - - - Cosmopolite 

G RA LLJE. 

!)9. Ralli Ire ... - - - - Cosmol,oli te 
100. Scolopacidre . .. - - - - Cosmopoli te 
103. Parrid re. . . . . . .- - - - Tropicn.l regi?ns 
104. G lareolid re - - - - E astern HemI sphere 
105. Charadriirl re :: : - - - - Cosmopolit e . 
106. Otidid re ... .. . - - - .Eastern H emIsphere . 
107. Gruid re .. ... - - - All regions but N eotroplCa 
11 3. Ardeid m ... - - - - Cosmopoli te 
114 . Pln.t aleidre . . . - - - - A lUlost Cosmopoli t e 
115. Ciconiidre . .. - - - - Almost Cosmopoli te 
117. Phrenicopterid re - - Ethiopin.n , N eot ropical, S, Pal rearcti c 

, 
I 
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Order al!d Family . 

AxsF.Ims . 
118 . Allatiurn .. . 
119 . Larid re ... .. . 
120. Pro cellnriiLlro 
121. Pelecnllid ro ... 
124. PoLlicipid re .. . 

REPTILIA. 

OPHIDIA . 

1. Typhlopid rn ... 
2. Tortri cidrn ... ... 
3 . X enopclHdce ... 
4. 
5. 
6. 
7. 
8. 
9. 
1. 
2. 

1 
I 
13 
14 
15 
16 
17 
18 
19 
20 
23 
24 
25 

U1'opelticlce ... 
Calamariid re ... 
Oligodolltid re .. . 
Colubrid re ... 
Homal(lpsidre ... 
Psamillophid re 
Dendropbid re ... 
Dry iophid re ... 
Dipsacliclre .. . 
Soytalidre ... 
Lycodon titl m .. . 
Arubl ycephalil lre 
Pyt bollidrn ... 
Erycidre ... ... 
A croch01'didro . .. 
Elapid re ... ... 
H ydrophid re ... 
Crotalid re ... 
Vipe riure ... 

L 
30 
33 
34 
45 
48 
49 
51 
52. 

ACERTI LL\ . 

Varanid re ... 
Lacertid re ... 1 

Zonuriu re ... 
Scillcidre ... ... 
Aconti adre ". 
Geckotidre " . 

AgaJnidro .. . 
Cham reieonid re 

ROCODILTA. 

Gavialid ::c ... 

c 
'0 = 
.5.s 
=-; Ul 

--
-
-
-

-
-

.-
-
-
-

-
-
-
-

-

-
-

-
-
-
-

-
--

-
-

-
-

-
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Sub-regi ons. 

.§ .g g. nang e beyon d tlte Region . 
-:::1.= 

S .55 () ;<; 
-- - - - -

- - - te 
- - -- Cosmopoli te 
- - - Cosmopolite 
- - - Cosmopoli te 
- - - Cosmovoli tc 

- - - All regions but N carctic 
- - - Aust ro-Malayn, S. Ameri ca 

- - Celebes 

- - - All the warm er regions 
- - - S. Ame rica, J apan 
- - - Almost Cosmopolite 
- - - All t he regions 

- - Ethiopi an, S. Palroarctic 
- - - Et hiopian, A ustra liall, N eotropi cal 
- .- - Ethiopiau, N eot ropionl 
- - - I Eth iopia n, Austra lian, Neotropical 

- Tropical America 
- - - Ethi ol' ian 

- - N eotropical 
- - - Th e tropica l regiom, and Califol'llia 

- Eth iopian, S. Pairearctic 
- -

- - - Tropica l regions, Japan, S. Carolina 
- - - Austra lian, Pan ama, lIIauaga scar 
- - - Ameri ca, E . P n.lrearctic 
- - - Ethiopian, Pal rearctic 

- - - Australia 
- - - The Easte rn Hemi sphere 

- America, S. Enrope, Ethi opian 
- - - Almost Cosmopoli te 
- Ethiopian, Molu ccas 
- - - Almost Cosmopoli te 
- - - Tb e Easte l'll H emisphere 
- Ethiopia n 

- N. Austra li(t 
C 

54. 
55. Cl'ococliliu::c - - - - EthioI,ia,n, N eotl'OpicaJ, N. A ustl'ali,\ 

CR 
57. 
59. 
60. 

ELO NI A. 

Testndinid re 
Tri onychiclre 
Cheloni iLlre 

... 

-"' ! --
." 

.. 

- - - All conti nents but Australi a 
- - - J apa n, E. of N. America, AJl'ic(t 

I Marin e 
I 

[ P,\ ItT II I. 

\ 

/ 

\ 

, 
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Order nnd Famil y. 

AMPHIBIA. 
PSEUDOPHIDrA. 
l. Crocili l1dre ., 

UnoDELA. 

5. Salam andri<'lro 

AKOURA. 

7. Phryniscid re ". 

9. Bufonid;n .. 
11. Engystomid ;n . , . 
16. Hylid;n '" ... 
17. PolY1Jcdatic\;n . . , 
18. Rl1nidro .. 
19. Discoglo ssidre 

F ISHES . 

(FRESHWATER) , 
ACANTHOPTERYGII, 
3. Per ciure .. . .. , 

12. Scienid ro ... 
33. N anclidro .. , 
35. Lahyrinth ici ... 
36. L1,ciocepha Zidw 
39. OphiocephnZidw 
46. 11f 
52. Chr omid re .. 

PHYSOSTOMI. 
59. Silu rid re ... 

'" 

73. Cyprinoclonticlf\' 
75. Cypl'iuiclro 
78 . Osteoglossid ro , , . 
82. N otopt erid ;n . ,' 
85. Syrnbr allchi dro 

INSECTS. 
LEPIDOPTER. A 

(PART). 
Dru RNI 

(BUTTERFLms , ) 
1, Dallaid ro. ,. 
2. Saty rid re ... ... 
3. ElYllllliid ro 
4. Morphi Ire ... 
6. Acrroidre ... ' " 

8, N ymph aJidre , 

'l'HE ORIENTA L REGION . 3G9 
, 

Sub-regions . 

.; g , Range beyond t.he Region . 

.::E >, "0.= 
::..!=: c:: 

>t1" " ..... 0 .... -0 
-- -- --

- - - Ethiopian , N eotropi cal 

- North tempemte zone 

- Ethiopian , Australian, 
- - - - All contin ents hut Austra li a 
- - - - Alll' e!rions but Palroarctic 

- All regions but Ethiop il1n . 
- - - - N eotropical and all other reglOus 
- - - - Almo st Cosmopolite 

- - - All regions but N carct ic 

- - - - All reO'ions but A Ilstra lil1n 
- - - - All but Australiml 
- - - - N 
- - - - S, Afri ca, Moluccas 

-
- - - -
- - - - -

- I!: thiopian, N eotrop ical 

- - - - All warm regions 
- - - - S. Pal rearctic, Ethiopian, Ameri can 
- - - - Not in S. America and Austra lia 

- II tropi cal rcgions 
- - - - W . Afri cl1 

Austmlian (1 Marin e) Neotropicnl -- - -

- - - - All wal1J1 regions and to Cl1llad" 
- - - - Cosmopolit e 

- - Ethi opian, Moluccas . 
- - Neot ropical, Moluccas, and 1'01 Y11051'l, 

- - - - - 1\ II trolJical region s 
-- - - - Cosmopolit e 

B B 
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Sub-r egions. 

Ord or and Fami ly. " . ::i · oJ · oJ Rnnge beyond the Region. ",,, 
0 0;>, , 

" " ]§ 't:l " >, 
'" () '" - ----- -- - - -- --

9. Libyth eidre - - - - Absent froUl Austra lia 
10. N emeobei Llre - - Not in Austra lia or Nearctic regions 
13. Lycrenid::e - - - - Cosmopolit e 
14. Pierid::e - - - - Cosmopolite 
15. Papilionid re - - - - Cosmopolite 
16. H esperid re - - - - Cosmopolite 

SPHINGIDEA. 

17. Zyg::enid ::e ... - - - - Cosmopolit e 
19. Aga,ristid ::e .. . - - - - Australian, Ethiopian 
20. Uraniil1 re ... - - - - All tl'opi calregions 
22. LEgeriid::e .. . - - - - Absent from Australia 
23. Sphingicl ::e ... - - - - Cosmopolite 
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TA BLE 11. 

GENERA OF TERRESTRI A L llfAltDl1AL I A AND BIRDS I NHAB ITING 
THE ORIENT A L REGION. 

EXPLANATIOK. 

Names in italics show genera peculi ar to the region. 
Na mes iuclosecl thus ( ... ) show genem which just enter the region, but are not consid erell 

prop erly to belong to it. 
Gcncm truly belonging to the region ltro numb ered consecuti vely. 

AfA JlfJ11ALIA. 

----- - ---..,- -..,-- - ----- - - ._--_ .-
Order, Fnmily , tl1l<l 

Genus. 

PIn MATES. 
SIMIIDLll . 

1. Si?nia .. . 
2. Hylobnt es .. . 
3. Sicb?nCtnga 

SEMNOPITllE CID,E. 

4. P?·esbytes ... 

CYNOPITll ECID1E. 

5. 111ctcncus ... 
6. Cynopithems 

(Slbb-O?'der) 
LEM UlWIDEA . 

L:imuH ID Lll. 

7. iVycticebus 
8. L oris 

T AI:SIIDLll . 

9. TarsV!tS 

CHIROPTERA. 
PTEll OPIDLll. 

10. Pteropus 
11. Xanth arpyi a 

12. 
13. 
14. 
15. 

Oynopterus 
1I1egcel'Ops ... 
lYIacroglossus .. . 
H arpyi a ... 

Ihrr NOWP HJD Lll. 

10. Aq1dctS 

Range __ \ Range beyond th e Regiun. 

2 
7 
1 

Born eo and Suma tm 
Sylhet to Java p.nd S. Ghilla 
Malacca and Sumatra 

28 Siml a to Amca n and E. Thlb et, lI'fonpin, Palrea-rctic [1] 
Ceylon, and Jav a 

22 
1 

3 
1 

The whole region 
Phili ppine s . 

E. Bengal to Java , and S. c hin J 
Ceylon and S. Indi a 

1 SUJ1lutra and Bom eo 

6 The whole,reg ion 
1 The whole region 

3 The whole region 
1 Sumatra 
1 In.va, BOl'l1eo, Phi lipp ines 
1 Philip pines 

21 Nepal to J11\'a 

S. P aJreal'cti c 
Cdeb es 

N. Oelebes 

Tropi cs of E . Hemis!,. 
Anstro-Malaya, Ethi op., 

S. PaJrearctic 
Tropical Africa 

Austro-Malaya 
Austro-MaJayu 

H 13 2 



Oni er, Fa tllil y, and 
Genns. 

17. Phyllotis .. . 
18. Rhinolophus 
19. Hipposidero s -... 
20. Phyllorhinn. 

· 21. Asellin. 
22. Petalia 
23 .. ClBlops 
24. Rhino )}o'ma 
25. i\[egucierilln. 
26. N yctc ris ... 

V llSPEl lT I LlOKID £ . 

27. Scotoph ilu s 
28. Vesp cl'liJio 
29. Kel'iovula ... 
30 . T rilctlitus 
31. N octltlina 
32. lI'Iinioll teris 

33. N u,)'ina ... 
34. Nyc ti cejll s 
35. H arpiocephalu s 
36. Tapho zol1S 

37. ]flyotis 
38. Plecotu s .. . 
39. Barbuste llu s 
40. N yctophiln s 

N OCTlLlONID iP.. 

41. Chi?'ornelcs 
42 . Nyct in omus 

INSECTIVOBA. 
G A f, E OPITIII (C ID /E. 

43. (fa leop itheelts 

T Ul'AfID/E. 

U . Tltpaia 
45: JIy70mys . 
46. Pt iloccl'us ... 

E RI NACEID£ . 

47. Erina cel1s .. 
48. Gynmu rct . . 

T ALPID IE. 

49. Talpa 

SORlCm,E. 
50. Sorex 

ZOOLOGICA L GEOGRAPHY . 

0" ,'5 
00.> Ran ge within the Region. 

1 Phi lippines 
10 The whole region 

8 The whol e region 
4 Incl o-lI'Iahy subr egion 

1 Java., Sumatm 
1 Javn. 
1 India (Bengal) 
1 All Indi a 
2 The whole region 
1 I n.vn. 

10 Th e whol e region 
12 The whole region 

8 The whole region 
2 Ind o-jylaln.yn. 
3 Nepal to Phi lippincs 
3 Ja.va, Philippin es, n.1le! Chin a 

2 Him alayas to Java 
8 All In din. 
2 J ava and Philippin es 
4 The whole region 

3 Him alayas 
1 Ilmj ecling 
1 Him alayas 
1 r.Inssoorie 

1 Inuo-l\'[nl aya, Siam 
'The whole region 

2 Indo -Malay and Philippines, 
excl. J avn. 

7 8. and E . of In din. to Born eo 
2 Tenassel'im to J ava and Born eo 
1 J3orneo 

2 Hindostan and Formo sa 
1 iIlalaeca, Sum atra , Borneo 

[ PAIlT Ill. 

I.. 

R..'UlgC beyond the Region. 
j 

Warm er parts of E. H em. 
Austro -Malaya 
Austro-Malaya, Tropic al 

. Afr ica 
Amboyna, Egypt 

Egypt, 
Tem ate, N. Ethiopian 
Ethiopi an . 

Austml., N rar e., N eotrop. 
Cosmopolit e 
S Africa, N. China 

1 
1 

S. Africa, S. Palren.rcti c, 
Australian 
1 

Trop.Afri ca, 

Eth iop. ,Allstro -lI'Ia.layal1, 
N eotropical 

Tim or, S. Pn.Jreuretie 
Europe 
Austmlian 

Madagasca r, Amer ica 

Pal rearet ie, S. Afri ca 

2 I-Limahyas to Assalll, & Form osa Palrearctie 

21 The whol'11'egion All r egions but A ustl·a1. 
and S. America 
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Order, Family, alil l . 
Genus. 00 

Range with in the H egio n. 
______ ___________ ____________________ ____ __ 

CARNIVORA. 

F ELID.iE. 

51. Felis ... 
(Lyux 

52. Cynrellll'lls 

VIYEURID 11l. 

53. Viverm 
54. Vi'Vc1Tim6Za, 
55. P?·ionoclon 
56. H erniga,Zea 
57. AntiUs 
58. Pa?"Ctdoa..'1.61"'I6S 
59. Pa,{fumct 
60. A'·ctogale , .. 
61. Gynogctle .. . 
62. H erp estes .. . 
63. Calogale .,. 
64. Galictis 
65. U1·'I)(6 
66. 
67. OnychogaZc 

HY.iE NID.iE. 

68. Hyrena 

CANID.iE. 

69. Canis ... 
70. Guon 
71. Vulp cs 

(N yct cl'eut cs 

MUSTELID /E. 

72. lIartps 
73. Mustela 
74. Gyrnnupus 
75. B a,1"ang ict 
76. Lut ra 
77. Aouyx 
78. A rctonyx .. , 

(ilfeles 
79 . .Alyclctots '" 
80. lHelli vora ... 
81. H elictis 

LE LURIDLE . 

82. 1Eluru s 

UnSIDlE . 

83. Urslls 
84. Hela,?'ctos .. 
85. jl{e I1w S?bs . 

20 The whole re"io n 
1 Centra l 
1 S. and W. India 

2 

2 
2 
1 
S 
3 
1 
1 
7 
4 
1 
1 
1 
1 

1 

The whole regio n 
Indi a to Chin a and Java 
Nepa l to Bom co and Java 
l\'falacca and Born eo 
Nepa l to Sumatra ami J fL\';1 

Th e whole region 
Nepa l to l\lala ya and China 
Tena sserim anc1l\lala ya . 
Bom eo 
The whole reg. , excl. Phili l'pin cs 
Indi a to Cambodjia 
Ceylon 1 
N . Indi a 
Cenh·al India 
Ceylon 

Bindostan, open country 

2 All Indi a 
1 IncliatoJava 
4 All Indi a 

1 Chin a) 

2 
3 
2 
1 
5 
2 
1 
1 
1 
1 
4 

1 

Indi a, Ceylon, JaV8, an d China 
Him alayas to Bhotltn (md Chilllt 
Nepal to Hom eo 
Suma tra 
'rh e whol e 
N . India, l\1al>Lya 
N epal to Aracan 
S. Chin a) 
Sumatra., J a l'a 
Bioclost all 
N epal, Formosa, China & J ava 

E. Him alayas to E. Thi het 

2 Him alayas to Chin a 
1 Indo-Mal aya 
1 Ga llges to Ceylon 

373 

Range beyond tl lC Hcgion. 

All regions but A nstra I. 
l'alrearctic, Ethi opian 
S. Palrearct i'" Ethiopian 

Ethiopi an, Moluc cas 

Ke Island s (1 in trouuced) 

S. Palmal'ctic, Ethiopi an 
Eth iopi llll 

S. Palrearcti c, Ethiop ian 

Almo st Cosmop olit e 

All Contin en ts hut S. 
Ameri ea and A l1BLmlia 

Japan ancI Amoorland 

Pul tearctic , N caret ic 
Pa!rearc" Ethiup., 1" care. 

Pal 'llllrct ic 
w. and S. Afri ca 

P"Jx arcti c genus 

Ethiopian 

l'rumarct ic 

Palrcarct ic, N oarc tic 



374 

Order, Family, and 
Genus . 

CETACEA . 
D ELPH IN ID .£. 

86. P latanista 

SIREN IA . 
. n-flu ATI D.<E. 

87. Hnli core 

UNGU LATA. 

T AI' l HID .<E. 

88. Tapint s . 

R HINOCEROTl D,E . 

. 89. Rhinoceros 

S UID .<E. 

90. Sus ... 

T RAG ULID .<E. 

91 . 

CE RVID iE. 

92. Cervus 
93. .. . 

(Moschn s .. . 

B OVID1E. 

9-1. Bibos 

95. Bubalu s 
96. . .. 
97. Gazell a .. . 
98. A llt1'lop e . .. 
99. T -.traceros 

100. N emorh edus 
101. Capra .. 

PROBO SCIDE A. 

E LEP HANT LDA;. 

102. Elcphns . 

RO DENTI A. 

Mu[u DlE. 

103. Mus 
104. Acanthomys .. . 
105. Phlceomys 
106. 
107. Meriones .. . 
108. 
109. Arvicola 

ZOOLOGIC AL GEOGRAPHY . 

Range within the Region . 

5 Tndia and Ceylon to Camhoclja 
and J ava 

[ PART Ill . 

Range beyond the Region, 

15 The whole region Palroal'c .,. Am er ., MoIne. 
4 The whole region 
1 Himalayas above 8,000 feet) Central Asia, PaJrearct ic 

3 

1 
1 
1 
1 
2 
3 
1 

Indi a to Burma h, Formosa, and 
J ava 

N . anel N . Centra l India 
Penin sula of Ind ia 
Deser ts and plains of Indi a 
Open country of India 
H ill y ilistriets all over Indi a 
E. H imalayas and Sumatra 
N eilghen 'ies 

Ethiopian , S. Palrearctic 

Palroaretic desert s 

N. Chin,: anc} J apnn 
Pal roaretlC, N elu'ct ic 

Tndia to Siam, Sumatra & Bol'llco Ethiop ian 

50 Th e whole regioll 
1 India 
1 Phili ppin es 
1 S. W. Indi a 
2 Indi a and Ueylon 
1 Inclia 
2 Him alayas 

The E. H emisphere 
Ethiopiar;, Austra Ji,m 

Palrearctic, Ethi opi an 

Palreal'cti r , N earctic 
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Rnnge beyond th e Region. 
-.( 

Order, Family, and 
- Genus. Z & 

______ ______ __ _________________ ----- __________ ____ __ 
Range wUhin the Region. 

S PALAOID1E . 

110. Rhi zomys 

S OIURID .<E. 

111. Seiuru s 

112. Seiuropt erus . . . 

113. PtC7'O?nYS 

(Aretomys 

HY STlUO ID .<E. 

114. Hystri..x . .. 

1i5. Atherur a 
116. A 

L E l'Ol\ IDiE. 

117. Lepus 

E ND ENTATA. 
M AN IDID .<E . • 

ll S. Manis 

PASSERES . 
T URD IDJE. 

1. B"achyptc7'YX . 
2. Oreoeinc!a . . . 

3. T1.U'clus 
4. Geociehl a .. . 

5. MOlltit ola 

6. Oroceetas 
7. Z oothm'a 

SY LVIIDiE . 

8. \ OrtltotolnUS 
9. ' " 

10. Drym::eea 
11. Cisti cola . . . 
12. S 1bYCb . . . 
13. Jl[ cga i1b7'1tS 
14. r Aerocephalus ... 

1 (Dnmet icoJa 

3 N epa.! to Canton, Malaeea and Abyssini a 
Snmatra 

50 The whole region Cosmop., exel. Aust ral. 
regi on 

9 IUllia, and Ceylon to J ava, N. and E. Pa l::earetie 
Formosa 

9 Indi a & Ceylon to Born eo, J ava., J apan 
Formosa 

2 W . Him alayas above 8,000 ft . ) Pal::earetie and N earetie 

3 Indi a and Ceylon, t o Malueea & S. P al reareti e, Ethiopian 
S. Chin a 

2 India to Malaya W est Af'fiea 
2 Nepal to Born eo and J ava 

5 India and Ceylon to S. Chin a and All regions but Austra L 
Fo rmosa 

2 Nepal to C",ylon, S. Cliina and Ethiopian 
J,w a 

BIRDS. 

Him aJayas, Ceylon an d J ava 8 
8 

ruma . 

N. W. Himalayas to E. Thib et

l 
Palrearctic, Australian 

Ceylo11, Burm ah, Malaya, For -

26 Th e whole region Alm ost Cosmopoli te 
9 Inelia & Ceylon to Jav a, Form osa Celebes, Lombock, to N. 

Australia 
The whole region Pal 'llareti e, Ethiopia11, 

Moluccas 
3 

2 N. vr. Him alayas, and India 
3 'V. H imal ayas to .\.raean, J ava LOlllbock, Timor 1 

13 Th e whole region 
11 The whole reg., exel. Phili ppines 
13 The whole reg. , exel. Phili ppines Ethi opian 

6 Th e whole region Et hi ol)ia.n Allstrali lUl 
Ii N epa} t o S. Chin a and Formosa 
3 Central In Llia, J ava., Ph ilippin eR 
D I ndia to Ceylon , S. Chin a, and Palreare., Et.hi op.,AustrRI. 

2 Nepal ant! E. Th ibet) A Pal::enrct ic gen,ns 
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Orde r, Fam ily, and 
Gcuu::>. 

Locl!stella 
16. Hontes . .. 

17 'j PhYllOSCOPUS 

(Gerygone 
( Hypola is 

18. Abrol'llis ... 
19. Regu loides 

(Regulns ... ... 

{
(Sylvia .. . 
(Curl'Uca .. . 

j
(cyaneCUla 

20. Calliope .. . ... 

21. Rutie ill a.. . 
22. Chrema1'7'homis 

23' jLarvivom 

24. .. . 

25. Tcmnge1' .. . 
(Granda la 

26'jCOP syehUS 
27. K ittacincZa 
28. Thamnobia 

1 (Dromolma 
I (Sa..\:ieola 

29'lor eieola 1 
(Cereomela 

30. Pmtineola 

(Aeeento r 

TIMALIID.I1l. 

31. Pom atorhinus. 
32. Malaeocercus 
33. Chatarrh ma 
34 . L ctyan lia 
35. A CCtntlwptilCt .. , 
36. Ga1'THlaJJ 
37. Jetnthocincla 

38. Gctmpsol'hynclw.s 
30. G?'a?n?natoptilct 
40. T1'ochaloptcron 

41. A ctinodw 'a 
42. Pellorne'U1n 
43. DUlmetia ... 
44. Tirmalia .. . 
45. StCtChY1is .. . 

46. Pyctoris 
47. N ixornis .. . 
48. Malacoptcl'on 

ZOOLOGICAL GEOGRAPHY . [PART III. 

Range within the Region. Range beyo nd the Region . 

Palmaretic 4 Nepal, Hiurlo stan, S. China 
Hi"h Himal., E. Thib et 

to Chin a Palmarctie, Ethiopi an 
2 Hima.1ayns, Formosa 

10 All Indi a and Ceylon, 
Ph ilippines 

1 Ph ilip pine I sland s) 
1 All In dia, 1 mi grant ) 

26 The whole reg., exel. Philippines 
2 Him alayas anu Centmllndi a 
1 N . W. Himal ayas and E.Th ibet) 

India ami Ceylon) 2 
2 
1 

India) 
In <i ia) 

2 Himalaya s anel Centml Indi a, 
IsIn.nels 

Australian genu s 
Pal marctic genu s 
Ca.shm ere, E. Thib et 
Palmaretic 
Palrearetie and N eardi t: 
Pal rearctie genus 
Pal rearct ic genus 
Palmarctie gellus 
Palmarctie 

8 Hima layas to Uhin a and Formo sa Pal maretic, Ethiopian 
1 Him alayas to Blll'mah 

10 W.Him·alayas to Ceylon, lIfalaecn 
and Chin a' 

3 Himala yas to Pegu, ,l ava , 

2 
1 
6 

Fo rm osa 
Nepal anel W . Himabyas 
Nepa l and E. Thib et, high) 
The whole region 

Palmaretic genus 
Madagascar 

5 The whole regio n 
2 N. 'vV. Indi a, Hindo stan, anrl Ethiopian 

Ceylon 
1 · N . W. India) 
2 N. W. Inelia ) 
1 Burmah 
1 N. W. Inelia, a deser t genu s) 
5 'rh e whole region 

2 

20 
14 

5 
3 
1 

22 
8 

1 
1 

22 

3 
3 
2 

10 
6 

3 
8 
3 

Him alayas, in winter) 

The whole r egion 
All Tndia t o Bl1l'mah, Philippi nes 
In dia, Bu rm ,tb, Philippin es 
In dia and Ceylon 
N epal 
The whol e reo-ioll 
Himal ayas to E. 'l'ltib et, Sumatl'a , 

Formosa 
Nepal 
N. Indi a 
N . W. Him alayas, India, Chin a, 

Formo sa 
E. Hima layas , 3, 000 to 10, 000 
India, Ceylon, Tenasserim 
In dia and Cey lon 
Malacea to Java 
N. W. Him alayas to China, For· 

mosa, Sumatra 
Indi a, Ceylol1, and Up. BUl'mah 
Him alayas to Born eo anel J ava 
lIIalacca to 

Ethiopian gen us 
Pal mareti e and Ethi opian 
Timo r 
N. E. Africa, S. W. Asi(L 
Pahearctic, Eth iopia n, 

Celebes, and Timor 
Palrearetic genus 

Australian 
Arabia, Nubia 
Pal estin e, Abyss inia 
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Onler, Family, and 
Genus. 

49. Alcipp e ... 
50. )JfaC7'onus 
51. Cacopitta ... . 
52. 'l' richastoma .. . 
53. N apolhC1'a 
54. ]) rymocataphlls 
55. l'w'dimtS 
56. Trichixos ... 
57. S?7Jia 

P L\ NU nrD jE. 

58. Pantdoxomis .. . 

59. Suthora .. . 

60. Chlcnasicus 

C IN CLIDiE . 

61. Cin clus 
62. Eup etes 
63. Enicw"!lS ... 

64. ],[yioplwmls 

TROGLODYTlDiE . 

65. l'csia 
66. Plwcpygct ... 

67. Troglodytes 
68. BinwtoT ... 

CERTHIID iE. 

69. Cer thia 
70. SnlpoTnis ... 
71. Rhabdomis 

(Tichodrom a 

S ITTID .IE. 

72. Sitta ... 
73. Dcnd1'ophilct 

P AR-lDill. 

74. Pm'us 
75. lIfelanochlora 
76. Psalt?'ia 
77. LJj,'gitlu:tUSw,s 
78. Sy liviparus 

79. 

LIOT R ICH !DiE. 

80. Lioth rix . . 

THE ORIENTAL 1m·GION. 377 

Rauge withiu Ute Region. Range beyond the 

16 Th e \1'hole region New Guin ea 
1 Malacea to .T ava 
5 Java, Bom eo, Sum atra 
9 Nepal, lIfalacca t o J ava Celebes 
5 Malacea toJa va . 
6 Malacca to J ava, Ceylon Tim or 
4 Tenasserim, i\IttJacca 
1 lV[alacca, BOJ'lleo ' 
6 N. W . Himalayas t o Tenasserim, 

Formosa 

3 N epal .to Ara can and E. Thib et, 
3,000 - 6,000 ft . 

g Him alayas to E. Thib et, Chin a, N. W . Chin a, E. Thibet 
Formo sa 

1 Sikhim 

2 Him alayas, Chin a, amI F ormosa 
2 Malacca amI Sum atra 
9 N. W . Himalayas (to 11, 000 ft. ) 

to J ava and ,Vest Chin a 
6 All Indi a (to 9,00 0 ft. in N. ' V. 

Him alayas) S . Chin n, Formosa, 
J ava, Sumatm 

2 Easte rn Him ala yas 
6 N. W. Hi mil ayas t o Eo Thibet, 

J ava 

Palamrctic and American 
New Guinea 

Turk estan 

I to E. Thibet r alreurctic and American 
2 Dmj eel ing 

2 H imltlayas Pall1lurcti c anel N earctic 
1 Ceut ral l llllia. 
1 P hil ippi ne Islanils' 
1 Hi malayas in wi nter) Pall1larctic genus 

5 Hi malayas to S. Indi a, S. Chinn Palma retio and Nearctic 
2 A II India and Ceylon to P rgu 

and J aV'l 

16 The whole region - Palrearctic and Nearc tic 
2 Ne pal to M:alacca am1 Sumatra 
1 West J ava 
6 W. Him alayas t o Chiu a Afghan istan 
1 W. Hima layas to Centra Jnclia 

I 

and E . 'l'h ibet 
N. W. Himalayas 

3 Nepa l to S. ,V. Ch ina 



ZOOLOGICAL GEOGRAPHY . 
, 

[ PART m. 

c..... ui 

Oruer, and 
________ __________ __________ ____ __________ __ 

Rang e within the Region. Range beyond the Regiou. 

81. . .. 
82. Minla 

83. Proparu s 

84. Allot 7'ius 

85. Cutia 
86. Yuhina .. . 
87. .. . 
88. j,fy zOTnis 

PUYLLORNITHID LE. 

89. Ph yllornis 

'90. 100'a 
91. E rpornis 

PYCNONOT IDlfl. 

92. .iJiiC'J"oscelis 
93. Pycnonotus .. 
94·. 
95. Hypsipe tes 
D6 . • Criniger '" 
97. Set01·nis ... 
98. l ole .. . 

OmOLInLE . 

99. Oriolus 

100. 

1 01. 

102. Graucalus 

103. Campephnga .. . 
104. Volvocivom . . . 
105. Lalage 
] 06. 

D rGRURTDLE. 

107. Dicrurus 
108. Bll?'inga 
109. 
1] O. C'haptia ... 
111. 

JIl USC! CA PIDLE. 

1) 2. . 
11 il . Ery throstCl'ua 

3 Him alayas :-- 3,000--7,000 ft. 
4 Nepal to E. Thibet; moderate 

heights 
6 N. W. Him alayas to E. Thibet : Perhaps also Palrearctic . 

high 
7 N. IN. Him alayas to Tenasserim 

E. Thibet anti J ava 
2 Nepal and Sikhim 
4 Himalayas to E. Thibet, high Perhaps Pa lrearctic 
4 Daljeeling to Tenasserim 
1 Nepal and Sikhim 

10 

5 
2 

Th e whole region; exoludinCT 
China.and Philippines 0 

The whole reg., excl. Philippin es 
Nepal and Hain an 

5 Burmah, China, Malaya 
40 The whole region 
2 Him alayas and Hainan 

15 The whole regiun 
11 India, Ceylon, Hainan 
3 Malacca, Sumatra , Borneo 
4 Amcan and lIIalaya 

Japan 
Ethiopian 

Madagascar 
Africa, lIfol urcas 

12 The whole region Palrearc. Etlii vpian, Ce-

3 Himal ayas, Malaya, Formosa, 
Hainan 

22 

7 

1 
7 
2 
3 

The whole region 

I nclia, Ceylon, Malaya, Philip -
pines, Hainan and Formosa 

Phi lippine Islands 
Tho whole rp,g., exel. Philippin es 
lIfalaya and Philippin es 
Him alayas and Java 

Ie bes, Flores 

Lomboek; the Al11oor, 

Austrnlia n 

Celebes to N. Guinea 

Celebes to Pacific Is. 

17 The whole region Ethiop. and Austra lian 
2 Hima layas to Bm'mali and Ja va 
1 J ndia to China Pekin iu summer 
3 I ndi[L to Bomeo and Formosa 
3 S. I ndia an(l Ceylon, Assam to 

Malaya and Phi lippin es 

6 Cashmere to IV. China, S. Indi a 
7 The whole region, exclud illg Pal real'ctic allLl Ma ll o. 

PhiLi [p ines gascar 

.. 

I 
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Order, Family, nntl 

Genus. 

114 . Xanthp ygin, . . 
115. HC?nipus 
116. PycnophTys . .. 
117. Homi chelid on 

118. NiU(JjIJa . .. 
11 9. Cyornis ... 
120. Cyn,noptihl 
121. JiAllrnyias 
122. .. 

123. A nthipes 
124. Sck wnne7'in 
125. 7/ypothY711is 
126. Rhipidnm 

127. (JhclidoThylt x 
128. Cryptoloph(t 

129. Tchitr en, .. . 

130. Philcnto7na 

P ACHYCEl' H ALlD ill. 

131. Hylo ehal'is 

L ANI lDiEJ. 

132. Lanins 
133 . L aniellu,s 
134. T ephTodomis . 

COltYID,E. 
] 35. 
136. P laty loplms 
137. Gan nln s 
138. Cissa 
139. U1·ocissa ... 

140. T mnmt1'u s 
141. Dend'/'omtta 

] 42. 
143. N ucifl'a.gn, 

] 44. Pica .... .. 
145. Corvus .. . ' . .. 

(Fregilus 

NE CTARI NIID ill. 

146. 

147. Chak ostetha .. 
1. J8. Araehnothem 

149. Arachnectlwra 

2 
1 
1 
3 

3 
14 
1 
8 
9 

1 
1 
1 
7 

1 
1 

6 

4 

TH E ORIENTAL REGION. 

Ra.nge wi thin the Region. 

Malacen, to Chin a 
Indi a n,nd Ceylon 
I n,va 
N. Indi n, to Ceylon, and Chin a; 

1 Philippin es -
Him alayas to W. Chin a 
The whole region 
Hainn,n to Japan 
The whol e reg., exel. Philippin es 
N. ,\V. Indi a, Ceylon, Formosa, 

E. Thib et 
Nepn,l 
Bomeo 
The whole region 
All Inelin and Ceylon, Malayn, 

Phili ppines 
N. Indi n 
The whole r egion 

The whole region 

Malnya and Philipp ines 

379 

R..-'1ugc beyond the Region. 

N. China and J apan 

E n,st ern Asia 

Celebes n,lld Timor 
Japan and N. Chin a 

Celebes 

Aust ralian 

Celebes 

N. Chin a, n,nd J apn,n, 
Flor es, Ethiopi an 

2 Amen,n to Malnya & Philippine s Celebes, Timor 

16 The whole region Neare., Palmare., Ethi op. 
1 Java 
5 India, Ceylon, and :Th-I alaya; 

H aninn 

1 Borneo, Snmntra 
4 Malnyu. 
4 Him nlayas, S. Chi na, Formo sa Pal reareti e 
3 Him nlayas and Amean to Javn 

N. W. Himal ayas, Ceylon, Bur - N. Chin a and I n,pn,n 
mn,h, China, Form osn, 

7 

3 
8 

Malnyn, and Coehin Chin a 
All In clia to S. Chin a, Formosa, 

and SlUnatra 
2 J ava and Burm ah 

Himalctyas and E. Thibct;- Pal rearet ie genu s 
8,000- 10,000 feet 

2 

2 -Ch.inn, and Him alayas of Bretan 
9 Tlte whole region 
2 Himn,la.yas, high) 

13 H imalayas to W _ China & In.va, 
Cent ral Ind ia 

1 l\bIa ya and Siam 
12 The whole rcg. , exel. Philippin cs 

7 The whol e region, excl. Chin a 

Pal rearetie and N earetie 
Coslllop., -excl. S. Am. 
Pal ren,retic genus 

Celebes 

Cclehes to New Guin on, 
Celebes, Lomboek, New 

Guin r,l 
Celebes to New I celand 
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Order, Family, and 
r Genus. 

150. N ecla1'ophila ... 
151. Anthrept es 

DICiElDlE. 

152. Dicrenlll 
] 53. Pachyglo ssa 
154. Pipriso'mc6 
155. Pl'ionochiltis ... 
156. ZostCl'OpS 
157. Chalcopc61'ia 

Hmu.· DINlDlE. 
158. H in1l1 do 
159. Cotyle ... 
160. Chelidoll 

.FRINGILLI DiE. 

(Frin gilla 
(Acant hi s 
(Proc ariluelis ... 
(Chlor ospiZft ... 

161. Passer 
(Frill gillaud a 
(Coccothrau stes 
(Mycerobas 

162. Eophona 
(Pynhul a 
(Carp odacus 

(L oxia 
(Propyr rl,ula ... 

163. Hcc-mataspiza 
(S. Fa1n. E1IBER IZr l" J1)) 
164. Euspiza . .. 
165. E mb eriza 

PLOCELDlE. 
166. Plo ceus . . . 
167. MUllia .. . 
168. Estl'i1da 
169. El'yt hrura 

STURNID..£. 
170. Eulab es .. . 
171. A mpeli ceps 
J 72. (}ymnops 
173. Pasto r .. . 
174. A m'idathetes ... 
175. Stllrnia .. . 
176. Stmn ns .. . 
177. St1wnopastor ... 
178. Cal orni s ... 

179. Sa1'oglossa 

ZOOLOGICAL GEOGRAPHY. 

....... ui 
0.2: 

R<lllgC within th e Region. • <> 
00 

Z"" rn 

4 India , Ceylon, Malaya, Phi lipp. 
1 Malaya and Indo ·Chin a 

10 The wholc region 
1 Nepal 
1 India and Ceylon 
4 lIfalaya 
8 The whole region 
1 A racan to IIIala ya 

10 Th e whole region 
5 J nelia to Chiu a 
:3 Indi a, Bom eo 

1 H imalayas, in wint cr) 
1 N. ""Y. Him alayas , in win ter) 
1 High Him alayas) 
1 Chin a) 
6 The whole region 
1 Hi gh Him alayas ) 
2 High Him aJayas ) 
1 Hi gh H illlalayas ) 
1 Chin a 
4 Him alayas , wint er) 
4 Himala yas amI Centra l Indi a, in 

wint er) . 
1 Snowy Him alayas ) 
1 Da1:jeeling, in wint er) 
1 S. E . Hima!., 5,000 to 10,000 ft. 

[ PART Ill. 

Range beyond the Regia; .. 

Celebes 
Celebes 

Austrn lian 
Celebes 

W 
? 

Ethiopian, A ustra lian 

Cosmopo li te 
Pa l::earc., Ethio])., Amcr. 
Pal::earct ic 

Plll ::curctic gellus 
Pal ::earctic "'enus 
Pal::earctic genus 

and E thiopi an 
and 

Pal::eal'ctlC genu s 
Pa l ::eal'ctic and N carctic 
Pal::earctic genus 
Plllrearcti c 
P al::eal'ctic 
Pal::carcti c and N cardi c 

Pal real'ct ic and N earct ic 
[1] Pahar ctic 

4 N. W. India to Bll1'mah, & Chin a Pal real'ctic and Nea rctic 
7 All Indi a anci China, in win t er Palroar ctic gen us 

4 Indi a & Ceylon, Bll1'mah, Malaya Ethiopian 
20 The wh ole region Austro· Malaya n 
2 Indi a anti Ceylon, Bu rm ah , Java Eth iopian, Au stralia n 
1 J ava, Sumatra Moluccas to Fiji I slauris 

7 The whol e reg., excl. P hili ppin es Flor es, Papua 
1 Tenasse rim to Cochin· Chiu a 
1 Philippin e Islalllls 
1 All Intli a to BUJ'malt 
6 The whol e region 

12 The whole region 
3 Jn did and Ch ina 
3 CIOn . Indi a to Burm ah & :Malaya 
2 Malaya and P hilippin es 

1 ·W. and Cen tral Hima1a.yas 

S. P alrearct ic 
Celcbes 
N. Chin a&J apan, Celebcs 

. P alrearetic 
! . 
[ 'IJ Celebes, Moluccas to I Samoan I sland s 

, 
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Order, Family , and Ronge within t he Region. I Range beyond th e Region. 
Genus. 

--------- 1 1 _ _____ ______ _ _ 

AltTAMID.tE. 

180. Artamus ... 

ALAUDID.tE. 

(Otocorys 
181. Alauda .. . 
182. Galerit a .. . 
l83 . C'l landrella 

(Melanocoryph a 
184. lI1irafra ... 
185. Ammomanes .. . 
186. Pyrrhul allda .. . 

MOTA CILLID .tE. 

187. Mota cill a 

188. Budy tes ... 

189. Calob ates 
190. N C1noricolct 
191. Authus ... 
192. Corydall a 
193. Hetcr'M1'a 

EunYLlEMID .tE. 

194. E ztrylcem1ts 
195. 8C1ilovhltS 
196. Psa7'iSorn1tS 
197. Corydon .. . 
198. Cymbi7'ltynchus 
199. Calyptomenn ... 

PITTID.tE 

200. Pitta 
201. EozteichZct 
202. H yd7'o7'nis 

PICAR11E. 
PI ClD,E. 

203. Vivia 

204. Sasia 
205. Picus 

206. H yopictls 
207. Yungip icll.8 
208. Reinwanll ipiC1ts 
209. Vcnilia ... 
210. CI01'ysocolaptcs 

211. Hemiccl'cus 
212 . Gecinus .. . 

3 

7 
2 
2 
1 
5 
1 
1 

6 

2 

1 
1 
3 
8 
1 

2 
1 
1 
1 
2 
1 

11 
3 
3 

The whole region 

N. In dia, in winter) . 
India n.nd Chin a 
Centra.! Indi a 
Indi a and Bnrmah 
N. W. India ) 
Indi a, Ceylon, and Java 
Centml Indi n. 
Indi a and Ceylon 

Indi a and Ceylon to China 
Phil ippinesj 

China and Philippin es 

The whole region 
Indi a, Ceyl on, and MalaY:1 

' India and Chin:1 
The whole region 
Hima1ayas 

Malaya 
H im:1layas 
Hi malayas 
Malaee a, Sum atra , Borneo 
Araean, Siam, and Malayn. 
Malaeea, Snm a;t.ra, Bom eo 

The whole region 
:tIIalaya 
Himal ayas and Malaya 

\ :Australian 

Palrearctic an d N car'ct ic 
Palrearctic and Ethiopian 
Palrearcti c 
Palrearctic and Ethiopi an 
Palrearctic 
Eth iopian 
Palrearctic and Ethiop an 
Eth iopi,\n 

Pal real'cti c and Ethi opia n 

Palreal'ctic & Ethiopian, 
Moluc cas 

Palrearctic 

Cosmopolit e 
Pu\rearctic, AustJ:alian 

Australi n.n, Ethiopian 

1 N . IV. Him a.!n.vas to E. Thib et, 
3,000-6 , 000 :f't. 

2 Nepa l to Malaya and Borneo 
14 The whol e region, exe!. Philip- Palreal'ctic, Amer ican 

1 
12 

1 
2 
8 

5 
12 

pines 
H imalayas . China 
'The whole regio n 1 . Chin a, J apan, Celebcs 
Penang to Sumatra an d. Born eo 
N epa.! to Sumat ra and Born eo 
Indin, Ceylon, Malaya, Phi lip-

pin es 
Malabar, Pegll to Malaya 
All Indi a and Ceylon to Pcgu 

and Malaya 
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Order, Family, and 
Genus. 

213. MuUeripicus .. . 

214. BTachyptcmus 
215. Tiga 
216. 
217. Miglypt ea 
218. }'ficroptermts ... 

YUNGillill. 

219. Yunx 

I NDI CATORID ill . 

Z20. Indi cato r 

1I1EGALillMIDill. 

221. .iJfcgc(,lremo, 

222. Xan tlwlrerna .. . 

223. PsiloJ]ogon 
224. 

CUCU LID ill. 

225. Phrenicophaes 
226. llhin ococcyx .. . 
227. .. . 
228. L epidogmrn?nus 
229. ... 
230. Z anclostornus . . 
231. lllwpodytes 

232. T accoco1la 
233. P oliococcyx 
234. llhilfw1'tha 
235. Centropus 
236. Cuculus 
237. Cacomanti s 
238. Cbrysococcyx 
239. Sumiczt/7ts 
240. Hierococcyx ... 

24l. Coccystes 

242. Eudyn amis 

CORA CIID ll!:. 

243. Coracins ... 

244. Eurystom tls 

MEROPIDill . 

245. N ycUomis 

ZOOLOGICAL GEOGRAPHY . 

Range within the Region. 

[ PART Ill. 

Ran ge beyond the Region. T 
, , 

5 Malabar, Arac an to Malaya and Celebes 
Philippin es 

5 Indi a, Ceylon, aIllI Chin a 
5 Inclia to Malaya 
2 S. Him alayas to Burm ah 
3 Malaya 
8 Indi a and Ceylon, to Born eo and 

S. China 

1 Centra l and S. Chin a 

2 Him alayas and Born eo 

27 

4 

1 
2 

The whole region, excl. Philip­
pin es 

All Indi a and Ceylon to Pegu 
and Malaya 

Sumatra 
Malacca, Sumatra and B0111eo 

1 
1 
1 
1 
1 
1 
7 

Ceylon 
J ava 
Philippi ne I slands 
Philippine I slands 
Born eo, Sumatra 
Malaya 
Nepa l to Ceylon, Hainan 

Malaya . 
4 All Indi a, Ceylon, Malacca 
1 Malacca, Sumatr a, Born eo 
1 Malacca, Sum atra, Borneo 

14 The whold J·egion 
10 'rh e whole region 

9 The whole region 
5 The whole region 
2 India., Ceylon and Malaya 
6 Th e whole region 

and 

Palrearctic, S Afric a 

Ethiopian 

Ethiopi an, Austf'alian 
Pal rearc., Ethi op., Aust. 
Australian 
Ethi opian, Australi an 

2 

;Celebes, N. China and 
Amoorl and 

The whol e region, excl. Philill- Ethiopian 
pin es 

2 The wh ole region Australian 

2 India, Ceylon and Burm ah Ethiopi an, S. Pal ::earcti c 
Celebes 

1 The wh ole region Ethi opian, Austra lian -

3 S. Indi a to Him alayas, Burm ah, 
SUlU[Ltra, and B.orneo 

I 
I 

I • 



CHAP: XII.] 

JOrd er, Family, and 
Genns. 

246. Merops ... 

T ROGONID.ill. 

247. Ha17Jactcs 

ALCEDIN ID iE. 

248. Halcyoll. 

249. Pela1'Yopsis 
250. Ca1'cinc1ites 
251. Ceyx 

252. Alcedo 

253. Alcyone ... 
254. Ceryle 

BUCEROTID.iE . 

255. B1we1'os ... 

r 256. Hyd1'ocissa .. . 
257. Berenicorni s .. . 
258. Calao ... . .. 
259. A ce1'os .. ' . .. 
260. Gm1Lm"'rhimili 

261. Penclopides 
262. Rhinoplax 
263. J.lfenice1·os 

UPUPID 1E. 

264. Upupa 

PODARGID.ill. 

265. Batrac hostom us 

CAPRIMU LGID.iE. 

266 . Caprimulgu s . .. 
267. Lyn c01'nis 

CYPS E LID.ill. 

268. Cypselus 
269. Dendl'ochelidon 
270. Collocalia 

271. Chretura ... 

PSITTACI. 
CACATU ID iEJ. 

(Cacatua 

P AL1EOltNITIlID .ill. 

272. Pa.lreorni s 

THE ORIENTAL REGION . 

R.rulge within the Region. 

5 The w b ole region 

10 The whole region, exel. Chin n 

10 The whole regirm 

7 The whole region, excl. China 
2 Blll'mnh, Siam, anel Mnlaya 
6 Indi a anci Ceylon, Malnya nnd 

Philippin es 
5 The whole region 

1 Philippin es 
2 Indi n to S. China 

4 Nepnl to Mahya, S. Indi n, 
Philippin es 

7 Indi a, Ceyl('n and Malaya 
1 Sumatra 

383 

R.nnge beyon'l the Region. 

S. Pahearetie, Ethiopian, 
Austra lian 

S. Palmaretie, Ethopinu, 
Australian 

Celebes nnd Timor 

& New Guin. 

Palmaretie, Ethiopi an, 
Austr o-Mnlayau 

Australian gen us 
Ethiopinn, S. Pal renrctie, 

American 

W. Africn 
Austro-Maln,ya 2 Tenasserim, Malnyn 

1 S. E. IJimalny as 
2 Malacea to Borneo and Philip- Celebes 

pines 
1 Philippines 
1 SllIllatra, Borneo 
3 India and Ceylon to Tenasserim 

3 India, Ceylon and BlU'mah Ethiopian, S. Pal rearctic 

6 Indi a, Ceylon and Malaya Moluccns 

13 The whole regioll The Eastern Hemisphere 
4 BUl'Illah, Malaya, & Philippin es Celebes 

8 The l'egion, exel. Philip pines 
3 Ceylon, Indi a, Malaya, Philipp . 
3 The whole region 

3 Ceylon, Iudi a, Malaya, Hainan 

1 Philippines) 

The OldWorld & S.Amer. 
Austro-Ma layn 
Madagascar, Moluccas, 

Pacific Islands 
America, Afriea 

Australian genus 

14 N. W. Illllia to Ceylon, Siam & 'Ethigpinn 
, Malaya 
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Order, Famil y, and 
Genus. 

ZOOLOGICAL GEOGRAPHY. [ PART I1f. 

Ruuge within the Region. 
Z ::... I I 

------- : 
Range beyond t he 

273. Prioniturus 
274. Cyclopsitt a 
275. P sitlinwi 
27 6. Tanygnathus ... 
277. Lori culus 

COLUMB1E. 
COLU AlBID .iE • . 

278. Treron . . . 
279. Ptilopu s . .. . 
280. Carpol)haga 

281. Columba 
282. J :1llth renas 

283. Macropy gia 
284. Turtur . .. 
285. Chalcoph aps ... 

286. Phap i t7·eTO'IL ... 
287. Calcenas . . . 
288. Phl egcenas 
289. GeopeJia 

GALLI.K .lE. 

PTERO CLID 1E. 

290. Pterocles 

T E :rRAO NlD.iE. 

291. Fran colinus 
292. Ortygo?'n is 

293. Perdi x 
294. Coturni x 
295. R ollulus ... 

(Caccabis 

PHA SIANID .iE. 

296. Pavo 

297. A 1'gusiww s 
298. Polvp lectron 

(Lophophoru s 
(Tetraophas is 

299. Ceriorni s 
(Pucrasia 

300. Phasianus 
301. Eltp loca?nus 

302. Gallus ... 
303. Gctllopcrdix 

Ueleb es 
Papu an I sbnds 

1 
1 
1 
1 
9 

Philippin e Island s 
Philippine Isbnds 
Malaya, excl. J ava 
Philippine Isl ands 
Ceylon, India, Malaya, 

pin es 

Austro -Malaya 
Philip- Celebes an ci Moltwcas, 

F lores 

21 The whole r egion Ethiopian, Moluccas 
3 Malaya and Philippin es Australi an 

10 India an<l Ce'ylon to H ainan and Australian 
Philippine s 

7 Ceylon and India to Tenasserim Pal ::earc . , Eth iop. , Am er. 
3 Philippin e, Andaman & Ni cobar Japan, Moluccas to Sa-

Island s moan Islallds 
6 Nepal, J ava, Hain an, Philippin es Austro-Mabyn, Australia 
8 The whole region Old World, Austro- Malay. 
2 h lClin, Ceylon, Malaya , Hainan, Anstro-M alny a, Australin 

Philippin es, Formo sa 
2 Philippin e I slands 
1 Nicobar and Philippine Isl auds Austro -Mnlaya _ 
2 Philippiue and Sooloo I slnnds Austro-Mnl. & Polyn esia 
1 Philippine Island s, J nva Austro-M alny n &Austr n,l. 

2 Central and S. In dia S. Pal rearctic, Ethiopian 

3 Ceylon and India to S. Chin a S. Pallearctic, Ethiopi an 
3 Ceylon t o Him alayas, Sum atra & 

Born eo 
12 India, Malaya, Philippiu es, Chinn Pal rearctic 

9 The whol e region The Eastern Hemi sph ere 
2 Malacca, Siam, Born eo, Philipp. 
1 W. Hima lnyas ) Pal rearctic genu s 

2 Ceylon to Him alayas, S. ·W. Chin n 
and Ja va 

4 Siam j\[ala cca, Born eo 
Assam to S. W. China & 5 

3 
1 
5 
3 

Suma t ra 
Cashm ere and E. Tbib et) 
E. Thib et ) . 
N. W. Him alayas to W. Chllm 
N. W . Hillll tiayas t o Chinn 

PalulUrcti c genus 
Pal rearcti c genus 
.:l. E. Pal::earcti c 
Pal::earctic ge n liS 

3 
13 

and MOligoli a) 
W. Him alayas ,S. Chi nn, Formo sa 3 . Pal::earctic 

"Y. Him alayas to Chin al 
Sumatra and Born eo 

4 The region. excl. China Celebes ancI Tim or 
3 Centml Indi a to Ceylon 

,/ 

I 
I 

1 

I 



CllAP. X11.J 

Order, Family, and 
Genu". 

'l'Ult N1CID.iE. 

30·1. 'l'urni x ... 

lIL;;GAPODlID.iE. 

305. lIIegapodiu s .. 

ACCIPITRES. 
VULTURID.iE . 

306. Vulttu· ... 
307. Gyps 
308. PselGdogyps 
309. N eophron 

F ALCOXID.iE. 

310. Circus 
311. Astur 
312. Accipit er 
3 l 3. Buteo 
3 14. Aqui la .. . 

,;315. Nisaet lls '" 
316. Loph otr iorchis 
317. Neopus ... 
318. Spizaetus 

319. Gircaetus 
320 . Spilo1'nis 
321. Butast ul' 

322. Hali::eetus 

323 . Haliasttu· 
324. Milvus '" 
325. El anus ... 
326. Machoorhamplms 
327. Peruis ... ... 

328. Baza 
329 . Jiicmx 
330. Poliohiera x 
331. Fal co .. 
332. Cerchn eis 

PANDIONID.iE. 

333. Pandion ... 
334. Polioaet us 

S ·mIGID .iE. 

a35. Ath ene 
36. Ninox 

337. Bubo 
338 Ketnll[t 
339. Scops 

1'HE ORIENTAL REGION. 

Hunge within the !l egion. 

9 Thc whole region 

385 

Range bcyowl the Region . 

S. Puh1c'arc. , Ethi opian, 
Austmli au 

2 Nicobar Is., Philippin cs, N. 'N. Celel,es to Samoau Is., 
Hom eo N. Austr u,lia 

1 Him alayas 
3 Indi a and Siam 
1 I udia and Burll1ah 
1 All intlill 

4 Inui a auel China 
4 The whole region 
2 The whol e regi on 
2 Inelia to Chin a 
4 Indi a to 'iChilltL 
2 Inelia and Ceylon 
1 Ind o·:lIlalaya 
1 Indi a to BlU'mah and Malaya 
5 India to Malaya and Formo sa 

1 I ndian peninsula 
5 The whole region 
3 The whole region 

2 The wholo region 

1 I nelia to Malaya 
3 The whole regi()n 
2 I ndia, Malaya 
1 Malaccu, 
1 India 

3 Inelia to Malaya 
4 N . Inelia, Btu'mah, Malaya 
1 Burm ah 
8 The whole region 
3 The whol e i'egion 

1 The whole region 
2 India to Malaya 

9 The whole region 
7 The whole region 
4 J nelia, Ceylon , Malaya anel Philip. 
3 The whole region 
7 The whole regioll 

S. Palrearctic, Et.hiopiall 
3. Palmarctic , Ethiol'iu,ll 
N. Ethiop ian 
S. Pal::emctic, Ethiopian 

Almost Cosmopoli te 
Almo st Cosmopolit e 
Alm ost Cosmopolite 
Cosmopolite; cxcl. Anst l. 
N earc, Pal<earc., Ethi 0l'. 
S. Pal &ar. , Ethiop., Aus. 
N eotrop ical 
Celebes and Molu ccas 
N eo tropic al, Ethiopian, 

Anstro ·Mahyan 
Pal marc., Ethi op., Tim or 
Celebes 
N. E. Africa, Celebes, 

New Guinea 
Cosmopolit e ; excl. N eo-

tropi cal region 
Austro.Il:blaya , Austral. 
The Eastel'll Hemispher e. 
Africa, Australia 
R. W. Africa & Mmlag. 

and Ethiopi an, 
Celebes 

Molu ccas and N . Austrl. 

E. Africa 
Almost 00s1110]101ite 
Almost Cosmopoli te 

Cosmopolit e 
Indo-Malaya & Poly nesia 

The Eas tern 
N. Chin a and J apan 
Cosmop. exe . Aust r. reg. 

Almost Cosmopolit e 
CO 
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Onlcl', Family. and I 
0 01111

< . ·'5 Range with in the Rcgi0D. Rrulge beyond ihe neg ioll. 
___________ v ____ __ ________ ________ ________________ __________ __ 

340. Syrni um 
(Asio 

34I. Str ix 
342. Pltodillls 

6 
2 
4 
2 

The whole region 
Indi a) 
The whole region 
Nepal, Malaya 

Cosmop. exe. Austr . reg. 
Pal::earc., Ethiop. Amer. 
Cosmopolit e 

P ewUcu' or VC1'Y GhcwactcTistic Gencm of Wading 01' Swimm.ing BiTCls. 

GRi\LL1E. 
r: ALI,ID.4:. 

Rallina 
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CHAP TER X III. 

THE AUSTRALIAN REGION. 

THE Austr alian is the great insular region of the earth . As a 
whole it is one of the best marked, and has even b een considered 
to be equal in zoologis:al value to all the rest of the globe; but 
its separate portions are very hetero geneous, and their limit s 
sometimes ill-defined. Its centra l and most imp ortan t masses 
consist of Austr alia and New Guinea, in which the main features 
of the region are fully develop ed. To the north-west it extends to 
Celebes, in which a larg e proportion of the Australian characters 
have disappeared, while Oriental typ es 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 , wllich is 
in some respec ts so peculi ar, that it has even been propo sed to 
constitute it a distinct region. On the eas t it embraces the 
whole of Ocean ia to the M aTquesas and Sandw ich Islands, whose 
very scanty and oft en peculiar fauna, must be afHliated to tI le 
general Australian type. 

Australia is the largest tract of land in t.he region, bein g 
seveTal times more extensive than all th e other isl ands combined, 
and it is here th at the greates t variety of peculiar typ es have 
been dev eloped . This island-continent, being situ ated in the 
track of the southern desert zone, and having no eentral moun­
tains to ' condense the vapours from the surrounding ocean, has a 
large portion of its int erior so parched up and barren as to be 
almost destitute of animal life. The most extensive tract of 
fert ile and well-watered country is on the east and south ·east, 

c c 2 
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where a fine ra,nge of mountains reaches, in the Colony of Vic­
toria, the limits of perpetual suow. The west coast also possesses 
mount ains of moderate height, but the climate is very dry and 
hot. The northern portion is eutirely tropical, yet it nowhere 
presents the luxuri ance of vegetation chaTacteristic of the great 
island of New Guinea immediately to the north of it. Taken as 
a whole, Australia i s characterized by an arid climate and a de­
ficiency of water; conditions which have probably long prevail ed, . 

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 adjacent sub-regions of New Guinea 

, and the Moluccas, where the climate is moist, and the veo'etation 
b 

luxuriant; and these divergent features must never be lost siaht 
b 

of, in comparing the different portious of the Australian region, 
In Tasmania alone, which is however, essentially a detached 
portion of Austr alia, a more uniform and moister climate pre-
vails; but it is too small a tract of lanel, and has been too /' 
receutly severed from its parent mass to have developed a 
special fauna, 

The Austro-Malay sub-region (of which New Guinea is the 
central and typic al 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-M alay I slands, and the other portion s of the 
great equatorial forest zone. ,Such a climate vegetati on, being 
the necessary resnlt ot' 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 und er their influence. Around New 
Guinea as centre are grouped a number of import ant island s, 
more or less closely agreeing with it in physic al features, climat e, 
veaetation and forms of life. In most immediate connection we 

b ' 
place the Aru Islands, Mysol and Waigiou, with Jobie and the 
other I slands in Geelvinck Bay, all of which are connected with 
it by shallow seas ; 'they possess one of its most character istic 
groups, the Birch; of Paradise, and have no doubt only recent ly (in 



I 

CHAP. XII!.] THE AUSTRAL I AN REGION. 389 

a geological sense) been separated from-it. In the n ext mnk come 
1he· large islands of the Moluccas on the west, and the Tange 
terminating in the Solomon I slands on the east, both of which 
groups possess a clearly Papuan fauna, alth ough deficient 111 

many of the most remarkable Papuan types . 
All these islands agree closely with New Guinea itself in 

being very mountainous, and covered with a luxu riant forest 
vegetation; but to the south-west we find a set of islands ex­
tendi ng from Timor to I,QIubock, which agree more nearly with 
Australia, both in climate and vegetation; being ariel . anu 
abolmding in eucalypti, acacias, and thickets of thorny shru bs. 
These, like the Moluccas, 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 ; 
hut the general features of their zoology oblige us to uni te all 
these islands with New . Guinea as 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 extensiye 
plains and low lands. Its climate is somewhat arid in the south, 
where the woods are often scattered and thorny, while in the 
nOlth it is moister, and the forests are lu xuriant. It is surrounded 
by deep seas, but also by coralline and volcanic islets, indicating 
former elevations and subsidences. Its fauna presents the most 
puzzling relations, showing affiniti es to J ava, to the Philippines, 
to the Moluccas, to New Guin ea, to continental India , and even to 
Africa; so that it is almost impossible to decide wheth er to place 
it in the Oriental or the Australian region. On the whole the 
prepond erance of its relations appears to be with the latter, 
though it is un doubtedly very anomalous, and may, with almost 
as much propriety , be classed with the former. This will be 
better understood when we come to 'discuss its zoological pecu­
liarities . 

The next sub-region consists of the extensive series of islandH 
scattered over the Pacific, the principal gl'oups being the Sand­
wich I slauds, the Marquesas and Society I slands, the N aviga­
tors', Fri endly, and Fiji Islands. New C::tledonia and the New 
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H ebrides have rather an uncerta in position, and it is difficult 
to decide whether to class them with the Austro-Malay Isl ands, 
the Pacific I slands, or Australi a. The islands of the west Pacific, 
north of the equator, also probably come into this region, 
although 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 N 01'­

folk Isl ands. These are Ritnated in the south temper ate 
forest-zone. They aTe mountainous, and have a moist, equable, 
al1d temperate climate. They are true oceanic islands, and the 
tot al absence of mammalia intim ates that they have not been 
connected with Austra lia or any other continent in recent geolo­
gieal tim es. The ge'ueral character of their zoology, no less 
t.han their botany, affiliates them however, to Australia as por­
tions of the same zoological region. 

Gene?'al Zoological Chamci eristics of the Austml ian 
For the purpose of giving an idea of the very peculiar and 
striking featur es which characterise the A ustralian region, it 
will be as well at first to confine ourselves to the great central 
land masses of Australia and New Guinea, where those features 
are llJanifested ill their greatest force and purity, leaving the 
various peculiariti es and anomalies of the outlying islands to be 
dealt with subsequently, 

jJlammalia.-Th e Australian region is broadly distingui shed 
from all the rest of the globe by th e entire absence of all the 
orders of non-aqua tic mammalia that rebound in the Old 
' Yodel, except two-th e winged bats (Chiropt era), and the equally 
cosmopolit e rodents (Hodentia). Of .these latter only 
one family is represented-the MUl'lclre- (compl'lsmg the rats 
and mice), and the Australian representatives of thes e are all of 
small 01' moderate size- a sU,rrgestive fact ill appreciating the tru e 
character of the Australia.n fauna . In place of the Quadrum ana , 
Carnivora, and Ungu lates, which abound in endless vari ety 
in all the other regions und er equally favour able conditions, 
Australia possesses two new ordel's (oJ' perhap s sub-cla sses)-
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-Marsupialia and Monotrem ata, found nowh ere else on the globe 
except a single family of the former in Americ a. 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-e ate rs, root-gna wers, fruit-e aters, 
honey- eaters, leaf or grass-feeders. Some resemble wolvcs, 
others marmots, weasels, squirrels, flying squirr els, dormice or 
j erboas. They are classed in six distinct families, comprisin g. 
about thirty genera, and subserye 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 peculiariti es of 

. structure and habits which show that they are memb ers of 
one stock, and have no real affinity with th e Old-'World forms 
which they often outwardly resemble. 

The other order, Monotremata, is only repr esented by two rar e 
and very remarkable forms, 0 1'nitho1'hynchus and Echidna, pro­
bably the descendants of some of those earlier developments of 
mammalian life ""hich in every other part, of the globe have long 
been extin ct. 

The bats of Australia all belong to Old-World genera and 
possess no featurel:i of special int erest , a result of the wanderin g 
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 others to four 
alli ed genera, which may be all modifications of some common 
Old-World form. The y spread all over Australia, and allied 
species Occur in Celebes, so that althou gh not yet kno wn from 
New Guinea or the Moluccas, there can be little doubt that some 
of them exist th ere . 

. B i1'Cls.-The typical Australian region, as above defined, is 
almost as well characterized by its birds, as by its mammalia ; 
but in this case the deficiencies are less conspicuous, whil e the 
peculi ar and charac teristic famili es are num erous and import ant. 
The most marked deficiency as regards wide-spre ad families, is 
the total absence of Frin gilli c1re (true finches), Picic1re (wood­
peckers), Yulturid re (vultur es), and Phasiallidre (pheas:1uts). 
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and among prevalent Oriental groups, Pycnonotidm (bulbuls), "_ 
Phyllornithidm (green bulbuls), Megalremidm (barbets) . are 
families whose absence is significant. Nine families are peculiar 
to the region, or only just pass its limit3 in the case of single 
species. These are Paridiseidm (paradise-birds), Melipbagidm 
(honey-suckers), Menuridm (lyre-birds), Atrichidm (scrub-birds), 
Cacatuic1m (cockatoos), Platycercidm (broad-tailed and grass­
paroquets), Trichoglossidm (brusb-tongued paroquets, Megapo­
diidm (mound-makers), and Casuariid:;e (cassowaries). There are 
also eight very characteristic families, of which four,-Pachy­
cephalic1m (thick-headed shrikes); Campephagidm (caterpillar 
shrikes), Dicmidm. (flower-peckers), and Artamidm (swallow­
shrikes)-are feebly represented elsewhere, while tbe other four 
-Ploceidm (weaver-finches), Alcmdinidm (kingfishers), Podargidre 
(frog-mouths), and Columbidm (pigeons)-although widely dis­
tributed, are here unusually abundant and varied, and (except 
in tbe case of the Ploceidm) better represented in the Australian 
than in any other region. Of all these the Meliphagidm (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 limits, with the excep­
tion of one (Pt 'ilotis limba,ta) which abounds in all the islands of 
the Timorese group, and ' has crossed the narrow strai.t from 
Lombock to Baly; but this can hardly be considered to impugn 
the othenvise striking fact of wide diffusion combined with 
strict limitation, which characterizes it, This family is the more 
important, because, like the Trichoglossid:-e or 
paroquets, it. seems to have been developed III co-ordmatlOn with 
that wealth of' nectariferous flowering shrubs and trees which is 
one of the marked features of Australian vegetation, It probably 
oriainated in the extensive land-area of Australia itself, and 

o 
thence spread into all the tributary islands, where it has become 
variously modified, yet always in such close adaptation to the 
other great features of the Australian fauna, that it seems unable 
to maintain itself when subject to the competition of the more 
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varied forms of life in the Oriental region; to which, possessing 
great powers of flight, some species must occasionally have emi­
('rated. Its presence or absence serves therefore to define and 
to . 

limit the Australian region with a precision hardly to be 
equalled in the case of any other region or any other family of 
llirds. 

The Trichoglossidre, as already intimated, are another of these 
peculiarly" organized Australian families,-parrots with an ex­
tensile brush-tipped tongu:e, 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 N estOl'), and from the Sandwich 
Islands. The Paradiseidre (birds of paradise and allies) are 
another remarkable family, confined to the Papuan group of 
Islands , and the tropical parts of Australia. The Megapocliidre. 
(or mound-builder s) are another most remarkable and anomalous 
group of birds, no doubt specially adapted to Australian con­
ditions of existence. Their peculiarity consists in their laying 
enormous eggs (at considerable intervals of time) and burying 

. them either in the loose hot. sand of the beach above high-wat er 
mark, or in enormous mounds of leaves, sticks, earth, and refuse 
of aU 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 run quickly, and even to fly short 
distances, as soon as they are hatched. This may perhaps be an 
adaptation to the peculiar condition of so large a portion of 
Australia, in respect to prolonged droughts and scanty wll;ter­
supply, entailin g a periodical scarcity of all kinds of food. In such 
a country the confinement of the parents to ·one spot during the 
long period of incubation would often lead to starvation, and the 
consequent death of the offspring. But thn same birds with free 
power to roam about, might readily maint ain themselves. This 
peculiar constitution and habit, which enabled the Megapodii to 
maintain an existence under the unfavourable conditions of their 

-. 
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original habit at gives them a great advantage in the luxuriant 
islands of the Moluccas, to which they have spread. There 
th ey 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 Philippine s, and North-West ern Borneo, as well 

"as to the remote Nicobar I slands. 
The Platycercid re, or broad-talled paroquets, are another 

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 ran ge, being confined to the Austro-M alayan and Austr a­
lian sub-r egions, while one species extends into the Philippine 
I slands. . The other two peculiar families are :more restrict ed in 
their ninge, and will be noti ced under the sub-re gions to which 
th ey respectively belong. 

Of the characteristic families, the Pachycephalid re, or thick-
_ head ed shrikes, are especially Australian, ranging over all the 

region, except New Zealand; while only a 3ingle species has 
spr ead into the Oriental, and one of doubtful affinily to th e 
Ethiopian region. The Artamid re, or swallol v-shrikes, are also 
almost wholly confined to the region, one species orily extendie g 
to India . They range to the Fiji I slands on the east, but only 
to Tasmania on the south . These two famili es must be con­
sider ed as really peculi ar to Australia . . The Pod argid re, or frog­
mo'uths-l arge, thi ck-bill ed goat-su ckers- are strang e birds very 
character is tic of the Australian region, althou gh th ey have 
representatives in the Oriental and N eo tropi cal regions. Cam­
pephagidre (caterpill ar-shrik es) also abound, but th ey are fairly 
represented both in Indi a and Afric a. The Ploceid re, or weaver­
birds, are the finches of Australia, and present a variety of 
interesting and beautiful forms . 

We now come to the kin gfishers, a cosmopolitan famil y of 
birds, yet so largely develop ed in the Australian region as to 
deserve special notice. Two-thirds of all the geneTa are found 
here, and no less th an 10 out of the 19 genera in the family are 
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to region .. Another the dis­
tl'l buted families which have theIr metropolis here, IS that of the 
Oolum bidfB 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 (Goum) 
and the hook-billed while the green fruit-pigeons 
(Ptilopus) are sometimes ' adorned with colours vying with those 
of the gayest parrots or chatterers. TIllS enormous development 
of a family of birds so defenceless as the pigeons, whose rude 
nests expose their eggs and helpless young to continual danger, 
may perhaps be correlat ed, as I have suggested elsewhere (lbi s, 
1865, p. 366), with the entire absence of monkeys,· cats, lemurs, 
weasels, civets and other arboreal mammals, wmch prey on eggs 

'- _and young binls. The very prevalent green colour of the upper 
part of their plumage, may be due to the need of concealment 
from their only enemies,-birds of prey; and this is rendered 
more probable by the fact that it is among the pigeons of the 
small islands of the Pacific (where hawks and their allies are 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. 'vVe may therefore look upon the genus 
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 suited to the tropical portion of the 
Australi an region, to which it is almost wholly confined. 

It will be seen from the sketch just given, that the ornitllo­
logical features of the Austr alian region are almost as remark­
able as those presented by its Mammalian fauna; and from the 
fuller development atta ined by the aerial class of birds, much 
more varied and interesting. None of the other regions of the ' 
earth can offer us so many families with special points of 
interest in st.ructure, or habits, or general relations. The 

} paradise-birds, the honey suckers, the brush-tongued paroquets, 
the mouml-lmilclers, and the cassowaries-all strictly peculiar 
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to the region-with such remarkable developments as we ha 
indicated in the kingfishers and pigeons, place the Au.stralian 
region in the first rank for the variety, singularity, and interest 
of its bu.-ds, and only second to South America as regards 
numbers and beauty. 

R eptiles.-In Reptiles the peculiarity of the main Australian 
region is less marked, although the fauna is sufficiently distinct. 
There is no family of snakes confined to the region, but many 
peculiar genera of the families Pythonidm and Elapidm. Ahout 
two-thirds of the Australian snakes belong .to the latter family, 
and are poisonous; so that although the Crotalidm and Viperidm 
are absent, there are perhaps a larger proportion of poisonous 
to harmless snakes than in any other part of the world. Accord­
ing to Mr. Gerard Krefft the proportion varies considerably in the 
different colonies. In Victoria, New South ,Vales, aud Queens­
land the proportion is about two to ·one; in , Vest Australia 
three to one; and in South Australia six to one. In Tasmania 
there are only 3 species and alJ 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 "'Nest 
Australia; 31 in New South Wal es, and 42 in sub-tropi0a l 
Queensland. 

The lizards of Austr alia have lately been catalogued by Dr. 
Gunther in the concluding part of the "Voyage of the Ere bus 
and Terror," issued in 1875 . They belong to 8 families, 3 of 
whi ch al'e peculiar; 57 genera of which ?6 are peculiar; and 
about 140 species, all but 2 or 3 of which are peculiar. The 
scinks and ITeckoes form the great bulk of the Australi an 

b . 

lizards, with a few Agamid re, Gymnopthalmidre, and Vamnidre. 
The three peculiar families are the Pygopodidre, Aprasiid re and . 
Lialidre; comprising only -* genera and 7 species . The above 
all belong to Australia proper. Those of the oth er sub-r egions 
are few in number and will be noticed under their respective 
localities. They will perhaps bring up the number of genera te-
70. West and South Australia seem to offer much peculi:uity 
in th eir lizard s ; th ese distri cts possessing 12 peculiar genera, 

Ij 
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a much smaller number are confined to the East and 
01' to the North. 

Among the fresh-water turtles of the family Ohelydidre 
there are three peculiar genera-Ghelodina, Ghelf!lntys, arid 
all from Australia . 

Amphibia.- 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 (Xenorhinid re), consisting of 
a single species, is found in New Guinea; the true toads 
(Bufonidre) are only represented by a single species of a pecu­
liar genus in Australia, and by a Bujo in Oelebes. Nine of the 
families are represented in Australia itself, and the following 
genera are peculiar to it :-Ps eucloplwyne (Phryni.scidre), Pachy­
batmchus, and Ghelyclobat1'achliS (Engystomyd re); Hclioponw; 

; Pelodynw; and GhiTOcly1'as (Pelodl'yadre); Notaclen 
t' (Bufonidre). . 

FTesh-wateT Fish.-Th ere is only one peculiar family of fresh­
water fishes in this region-th e Gadopsidre- represented by a 
single genus and species. The other species of Australia belong 
to the families Trachinid re, Atherinid re, Mugillid re, Silurid ,e, 
Homalopter re, Haplochitonid re, Galaxidre, Osteoglossidre, Sym­
branchidre, and Sirenoidei ; -most of the genera being peculiar. 
The large and widely-distributed families, Oyprinodontid re and 
Oyprinidffi, are absent. The most remarkable fish is the recently 
discovered Gemtodns, allied to the Lepidosi?'en of Tropical 
America, and P?'otopte?'1ts of Tropical Africa, the three species 
constituting the Sub-class Dipnoi, remains of which have been 
found fossil in the Triassic formation. 

' . Summa1'Y oj Austml 'ia.n Vertebmta.-In order to complete 
our general sketch of Austr alian zoology, and tq afford materi als 
for comparison with other regions, we will here summarize the 
distribution of Vertebrata in the entire Australian region, as 
given in detail in the tables at the end of this chapter. Wh en 
an undoubted Oriental family or genus extends to 'Oelebes ouly 

.I we do not count it as belonging to the Australi an region, that 
island being so very anomalous and intermediate in character. 
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The Australian region, tben, possesses examples of 18 fami!' es 
of Mammalia, 8 of wbich are peculiar; 71 of Birds, 16 bei 15 
peculiar; 31 of Reptiles, 4 being peculiar; 11 of Amphibia, with 
1 peculiar; and 11 of Fresh-wate r fisb, with 1 peculiar. In all, 
142 families of Vertebrates, 30 of whicb are almost or quite 
confined to it, or between one-fourth and one-fifth of the whole 
number . 

. The genera of Mammalia ' occurring within the' limit s 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 
limit ed. Tbe 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 is a little 
superior to the latter in total numbers, and considerably so ill 
the proportion of types. 

Supposed Land Connection between and South 

vVe may now consider how far the differeut classes and orders 
of vertebrates afford indications that during past ages there 
has been some closer connection between Australia and South 
America than th at which now exists. 

Among Mammalia we have tbe remarkable fact of a group 
of marsupials inhabiting South America, and extending even 
into the temperate regions of North America, while they are 
found in no other part of the globe beyond the limits of the 
Australian region; and th is has often been held to be evidence 
of a former connection between the two countries. A prelimi ­
nary objection to this view is, that seem to be 
rather a tropical group, only one speCIes reachmg as far as 42° 
south latitud e bn the west coast of South America; but what­
ever evidence we have which seems to require a former union 

r 

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 objection, since climates 
may have changed in the south to as great an extent as We ' >, 
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know they have in the north. Perhaps a more important con­
sideration is, that Diclelphys is a family type unknown in Aus­
tralia; and this impli es that the point of common OTigin is very 
remote in geological time. But the most conclusive fact is tha t 
in the Eocene and Miocene periods this very family, Did el­
phyid re, existed in Europe, w11i1e it only appeared in America 
in the Post-pliocene or perhaps the Pliocene period; so that it 
is really an Old-"\Vorld group, which, though long since extinc t 
in its birthplace, has survived in America, to which country it 
is a comparatively recent emigrant. Primeval forms of marsu­
pials we know abounded in Europe durin g much of the Secondary 
epoch, and no doubt suppli ed Australia with the ancestors of 
the present fauna.. It is clear, therefore, that in this case there 
is not a pm'ticle of evidence for any former union between 
Australia and South America; while it is almost · demonstrated 
that both derived their marsupials from a common source in the 
northern hemisphere. 

Birds offer us more num erous but less clearly defined cascs of 
this kind. Among Passeres, the wonderful ly1'e biJ:d (j)l{mum) 

is believed by some ornitholo gists to be decidecliy allied to the 
South American Pteroptochidce, whil e others maintain that 
it is altogether peculiar, and has no such affinity. The Aus­
tralian Pachycephalidre have also been suppofled to find their 
nearest .allies in the American Vireonid re, but this is, perhaps, 
equally probl ematical. That the mound-m akers (Megapodiic1re) 
of the Australian region are more nearly alli ed to tue South 
American curassows (Cracidre) than to any other family, is per­
haps better establi shed; 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 connection between the two regions. A recent author , 
Professor Garrod, classes PILaps and other Australian genera of 
pigeons along with Zenaida and allied South Am.erican forms; 
bnt here agaiir the affinity, if it exists, is so remote that the ex­
planation already given will suffice to account for it. Ther e 
remain only the penguins of the genus Euclyptes ; 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 
0.0 mammalia or birds, Among snakes there are no families in 
common that have not a very wide distribution. Among lizards 

• the Gymnopthalmidffi 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 
Palffiarctic and Ethiopi an regions, and their distrihution · is alto­
gether too erratic to be of any value in a case of tIus kind; 
and the same remarks apply to the tortoises of the family 
Chelydidffi, . 

The AmplUbia, however, flU'rnsh us with some more decided 
facts. We have first the family of tree-frogs, Pelodryade , con­
fined to the two regions; Lit OTict, a genus of the family Hylidre 
peculi ar to Australia, but with one species in Paraguay; and in 
the family Discoglossidffi, the Australian genus Ch/iJroleptes has 
its nearest ally in the Chili an genus 

Fresh-w ater fishes give yet clearer Three groups are 
exclusively found in these two regions; · Aph1'itis, a fresh-water 
genus of Trachinid ffi, has one species in Tasman ia and two 
others in Pat agonia; the Haplochitornd ffi inhabit only Terra del 
Fuego, the Falkland I slands and South Austr alia; while the 
genus Ga'laxias (forming the family Galaxid ffi) is confined to 
South Temperate America, Australi a, and New Zealand. We 
have also the genus Osteoglossum confined to the tropical 
ri vers of Eastern South America, the Indo-Malay Islands and 
Australia. 

It is importa nt here to notice that the heat-loving Reptilia 
afford harcUy any indications of close affinity between the two 
regions, while the coM-enduring amphibia and fresh-water 
fish, offer them in abundance. Taking tIllS fact in con­
nection with the absence of all indications 'of close affinity 
among the mammalia and terr estria l birds, the conclusion seems 
inevitable that there has been no land-connection between the 
two regions with in the period of existing species, genera, or 
families. Yet some interchan ge 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 see at once how this interchange may have taken place . 
Immediately south 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 south 
of New Zealand. The intervening space is partly occupietl 
by the Auckland, Campbell, and Macquarie s' Isl ands, which, 
there is reason to believe are the relics of a great southem ex­
tension of New Zealand . At all events they form points which 
,vould aid the transmission of many organisms; and the farthest 
of the lVIacquaries' group, Emerald Island, is only 600 miles from 
the outlying islets of Victoria land. The ova of fi sh 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 th ere is evidently some means 
by which ova or young fishes arc carri ed moderate distances, from 
the fact that remot(alpine lakes and distinct river systems often 
have the same species. Glaciers and icebergs genera lly have pools 
of fresh water on their surfaces; and whatever cause transm its fish 
to an isolated pond might occasionally stock these pools, and by 
this means introduc e the fi shes of one southem island into 
anothe r. Batrachians, which are equally patient of cold, might 
be tran spOlted by similar means; while, as Mr. D arwin has so 
well shown, (O?'igin oj Species, 6th Ed. p. 345) there are various 
known modes, by which plants might be transmit ted; and we 
need not ther efore ·be surpri sed that botanists find a much 
greater similarity between the produ ction of the several Southern 
lands and islands, than do zoologists. It is, impor tant to notice 
that, however this int ercommunication was effected, it has con­
tinued down to the epoch of existing species; for Dr. Gunther 
finds the same species of fresh -wate r fish (Galaxias attenuatus) 
inhab itin g Tasmania, New Zealand, the Falklan d Islanels, and 
Temperate South America; while another species is common to 
New Zealand and the Auckland I slands. We cannot believe 
that a land connect.ion bas exist ed between all th ese remote 
lands withiu the period of existence of this one spedes of fish, 

p p 
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not only on account of what we know of the permanence 
continents and deep oceans, but because such a. connection must 
have led to much more numerous and important cases of simi­
larity of natmal productions than we actually find. And if 
within the life of species such int erchange may have taken 
place across seas of greater or less extent, still more easy is it 
to lmderstaml, how, within the life of genem and families, a num­
ber of such interchanges may have occurred j yet always limitr.d 
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 strict limitations to the 
int er-migration of animals. 1t may be held to support the view 
that floating ice has had some share in the transmi ssion of fish 
and amphibia, when we find that in the case of the narrow 
tropical sea dividing Borneo from Celebes and the Moluccas, no 
proportionate amount of transmis sion has taken place, but 
numerous species, genera, and whole families, terminate al)ruptly 
at what we have other reasons for believing to be the furthe st 
limits of an ancient continent . "Ve can hardly suppose, how­
ever, that this mode of tran smission would have sufficed for 
such groups as tree-frogs, which are inh abitants 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 
Antarctic regions now submerged, and by a warm or temper ate 
climate analogous to that which prevailed in the Arctic regions 
durinO" some part of the Miocene epoch; while others may be 
due cases of survival in the two areas of once wide-spread 
groups, a view supp orted in th e case of the Amphibia by the 
err atic manner in which many of the groups are spread over 

the globe. 
From an examillf1.tion of the fact s present ed by th e vari-

Oll S classes of vertebrat es, we are, th en, led to the conclusion, 
th at tllere is no eviclence of a former land-conn ection be­
tw een the Australi an and N eotropical regions j but that the 
various scattered resemblanc es in their natural produ ction s 

.. 
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th at undoubted ly occur, are probably due to three distinct 
causes. 

First, we have the Am erican Dic1elph yidre, among Mammals, 
and th e Cracidre, n,mong "birds, alli ed respectively to the Marsu­
pia.ls and the Megapodiid m of Au stralia. This is prob g,bly more 
a coincidenc e than an affinity, due to th e preservation of ancient 
wide-spren,d typ es in two remote areas, each cut off from_ the 
great north ern contin en tal masse;), in which higher forms were 
evolved leading to the extincti on of the lower typ es. In each ' 
of these southern isolated lands th e original ty pe would und ergo 
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 th at of the tree-frogs, and the genus Ostco­
glOSS1l111 among fishes ; and is most likely due to the extension 
and approximn,tion of the t wo south ern contin ents, and the exist­
ence of some interm ediate lands, durin g a warm period when 
faciliti es would be afforded for the transmission of a few or­
ganisms by th e causes which have led to th e exceptional diffusion 
of fresh-water production s in all part s of the world. As however 
Osteoglossurn occurs also in the Sund a I slands, thi s 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 countri es ; whi ch may 
be due to transmission from island to island by the aid of float­
ing ice, with or without th e assistan ce of more intervening 
lands than now exist. 

H aving arriv ed at tllese conclu sions from a consideration of 
the vertebrata, we shall be in a posit ion to examine how far 
the same causes will explain, or agree with , th e distributi on of the 
inv ertebrate groups, or elucid ate any special difficulties we may 
meet with in the relation s of th e sub-regions. 

I nsects. 

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 th e Oriental rAgion, a 
vast nnmb_er of forms inhabit the Anstro-Malay sub-region 
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which are absent from Australia proper. Such of these as are 
comlllon to the 1\hlay archipelago as a whole, have been already , 
noted; we shall here confine ourselves more especially to the 
groups peculiar to the region, which are almost all either 
Australian or Austro-M81ayan, the Pacific I slands and New 
Zealand being very poor in insect life. 

itself is poor in butterflies, except in 
i ts northern and more tropic al parts, whe're green Ornithopterce 
and several other Malayan. forms occur. In South Australia 
there are less than thirty-fi ve species, whereas in Queensland there 
are probably over a hunched. The peculiar Australi an forms 
are few. In the family Satyrid re, X cwica and H etc?'ony?npha, 
with Hypocista extending to New Guinea; among the Lycre­
nid re, OgY?'is and Utica are confined to Australia proper, and 
H ypochrysops to the region; and in Papilionidre, the remark­
able is cunfined to Australia, but is allied to Euryades, 
a genus found in Temperate South America (La Plata), and to 
the PCl1'nassills of the North-Temperate zone. 

The Aus tro-Malay sub-region has more peculiar forms. H ct1nct­
d?'yas, a genus of Danaid re, approximates to some South Americal1 
forms ; H yades and H yantis are remarkable groups of Morphid ffi ; 
Mynes and P1'othoe' are fine N ymphalid re, the former extending to 
Queensland; a genus of Erycinid re, and Elodinct, 
of Pierid re, are also peculiar forms. The fine ..IEgC76S group of 
P ctpilio, and group of 01'nithoptem, also belong exclu­
sively to this region. 

Xois is confined to the Fiji Islands, Bletogonct to Celebes, and 
AC1'optlwl?nia to New Zealand, all genera of Satyridre. Seven­
teen aenera in all a.re confined to the Australian region. 

/:) 

Among the Spbingina., Pollanisus, a genus of Zygrenidre, is 
Australian' also four aenera of Castniidre- Synemon, Eusche17wn, , /:) 

Dam1'(iS, and Cocytia, the latter being confined to the Papuan 
islands. The OCCUITence of thi s otherwise pur ely South American 
family in the Austra lian region, as well as the affinity of 
and Eurvacles noticed above, is intere sting j but as we have seen 
that the genera :lnd families of insects are more permanent than 
those of the higher animals, and as the groups in question are 
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confiried to. the warmer parts of both countries, they may be best 
explained as cases of survival of ft 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. 

OolBojJtera.-Th e same remark applies here as in the Lepidop­
tera, respecting the affinity of the Austro-M alay fftuna to that of 
Ind o-Malay Islands; but Australi a proper is much richer in 
beetles than in butterflies, and exhibits much more speciality . 
Although tbe other two parts of the Australian region (Polynesia 
and New Zealand) are very poor in beetles, it will, neverthele ss, 
on the whole compare favoUl'Q,bly with any of the regions except 
the very richest. 

Cicindelid re are not very abundant . Therates andT?' icondyla 
are the characteristic genera in Austro-Mal aya, but me absent 
from Austr alia, where we have T et?'acha as the most character­
istic genus, with one species of l1fegacephala and two of IJistyp­
sideTa, a genus which is found also in New Zealand and some 
of the Pacific Isbnd s. The occurrence of the South American 
genus, Tet?'acha, may perh aps be due to a direct transf er by 
means of intervenin g lands during the warm south ern period ; 
but considering the permanence of coleopterous forms (as shown 
by the Miocene species belonging almost wholly to existing 
genera), it seems more probable that it is a case of the survival 
of a once wide-spr ead group. 

Carabid re are well repr esented ther e bein O' no less than 94 , b 

peculi ar genera, of which 19 are confined to New Zealand. The 
Australian genera of most import ance are Oa1'em&m (68 species), 
P1'ornecodm'us (27 species), SilphornO?'Pha (32 species), 
(27 species), Scaraphites (25 species), N otonorn1ts (18 species), 
Gnathoxys (12 species), (9 species), ..!Enigma (15 species), 
L acordai?'ecl (8 species), Pa?nbO?'us (8 species), Ocdad1'O?n1.{,S (4 spe­
cies),-the latter found in Australia and Celebes. Common tn 
Australia and New Zealand are Mecocle?na (14 species), H ornalo­
soma (32 species), Dic?'ochile (12 species), and Scopocles (5 species). 
The larger genera, confined to New Zealand only, are Metaglym,ma 
(8 species), and lJemetTida (3 species), The curious genus 

(10 species), is divid ed between Califol'llia, Brazil, 
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and Australia; and the Australian genera, AdelotoJius, Silpho­
?no?pha, and Sphallo71WTphct, form with it a distinct tribe of Cole­
optera. These being all confined to the warmer regions, and having 
so scattered a distr ibution, are no doubt the of a wide­
spread group. The Australian genus, has, how­
ever, closely allied genera and its allies), in Chili and 
Patagonia; while two small genera confined to the Auckl and 
Islands and are allied to a group 
found only in Terra-del-Fuego and the :Falldand Islands, 
(il!figaclops); and in these cases we may well believe that a direct 
transmission has taken place by some of the various means 
already indicated. 

In Australia is only moderately rieh, haviilg 7 
peculiar genera. The most are Demtognathus and RiLYS­
sonotus, confined to Australia; Lissotes to Australia and New 
Zealand; La?npTi?nct to Australia and Paplla. and 
DendToblax inhabit New Zealalld only; while is found 
in Australia, New Caledonia, and tropical South America. 

The beautiful Cetoniidre are poorly represented, there being 
only 3 peculiar genera ;-Schi zQ1'hina, mainly Australian, but 
extending to Papua and the Moluccas; Anaca??tptoThinct, con­
fined to New Guinea, and to Celebes. LO?napte?"Ct is 
very characteristic of the Austro-Malay I sland s. This a1most 
tropical family shows no approximations between the Australian 
and N eotropical faunas. 

In J?uprestid re, 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
?nodem (212 species), Ethon (13 species), and Na scio (3 species) ; 
Cisseis (17 species), and the magnificent Oalode?na (3 species), 
are common to Australia and Austro-MaJaya; while Sambtts 
(1 0 species) and .il nthaxomorpha (4 species), with some smaller 
groups, are peculiarly Austro-Malayan. In this family occur 
several points of contact with the Neotropical region, Stigmo­
de?'a is said to have a species in Chili, while there are undoubt­
edly several allied genera in Chili and South Temperate America. 
The genus Curi$ has 5 Australian and 3 Chilian species, and 
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Ach e1'usict has 2 species in Brazil, 1 in . Australia . . These re­
semblances may probably have arisen from int ercommunication 
during the warm southern period, w11en floating timber would 
occasionally tran smit a few larvm of this family from island to 
island across the antar ct ic seas. 'When the cold period returned, 
they would spread northw ard, and become more or less modified 
under the new physic al conditions and organic competition, to 
which 'they were subjected . 

We now come to the very important group of Longicorns, in 
which the Australi an region as a whole, is very rich, possessing 
360 genera, of which 263 are peculi aT to it. Of these about 50 
are confined to the Austro-Ma lay Isl ands, 12 to New Zealand, 
and the remainder to Australia proper with Tasmania. O( the 
genera confined to, or highly characteristic of Australia, the 
following are the most important :- One171oplites, belonging to 
the Prionidm; Pho?"acantha, to the Cerambycidm; Zygocem, 
H ebece?"l('s, Sym'7Jhyletes, and Rhyticlophom, to the Lamiid m. 
Confined to the Austro .Malay I slands are Tethionea (Ceramby­
cidm) : Trnesistemus, .ilrdLenot1('s, }'licmcant ha, and Syb?'a 
(Lamiidm); but there are also such Malayan genera as Batocem 
Gnoma, Pmonetha, and Sphen1(,?"C(" which are very abundant in 
the Austro-Mal ay sub-region. A species of each of the AustTa­
lian genera, Zygocem, B.z;llit1('S, and Pse1('clocephal1('s, is said to 
occur in Chili, and one of the tropic al American genus, H a1n111,c(,­
tocham('s, in tropica l Australia; an amount of Tesemblam:e 
which, as in the case of the BupTestic1m, may be imput ed 
to tran s-oceanic migTation dming the South ern warm period. 
This conclud es our illu strations of the distribution of some of 
the more import ant groups of Australian insects; and it will be 
admitted tliat we have not met with any such an amount of 
identity with the fauna of Temperate South America, as to 
requir e us to modify the conclusions we arrived at fi'om a con­
sideration of the vertebrate groups. 

L ancl-Shells.-Th e distr ibution of many of the laro-er o-enera 
h b 

of land-shells is very errat ic, while others are exceedingly re-
stricted, so that it require s an experienced conchologist to 
investigate the affinities of the several aroups and thus work o , 
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out the important facts of distr ibution. All that can be done 
here is to note the characteristic and peculiar genera., and any 
others presentin g features of special intere st. 

In the great family of the snails (Helicicl::e), the only genera 
strint.ly confined to the region a,re, Pa.1,tulct, now containing above 
100 species, and ranging over the Pacific from tho Solomon Isl es 
on the " est, to tbe Sand \\'ich I slands and Tahiti on th e east ; 
and A chatinella , now containing nearly 300 species, and wl1011y 
confined tl? the Sandwich Island s. is confined to th e 
Philippin e Islands and Moluccas; C'ochlostyla to the Indo-M alay 
I slands and Australia; occurs in most of th e insul a.l' 
groups, includin g New Zealand, but is absent fTom Austra lia. 

Among the Aciculidre, the widely-scattered TTunCCttella is the 
only genus represented. Among Diplomm atinic1m, Diplmn'l1wtina 
is the characteristic genus, ranging over the wllole region, 
and found elsewhere as far as Indi a, with one species in 
Trinidad. The exte nsive family Cyclostomidm, is not well 
represented. Seven genera reach the Austro-Malay I slands, 
one of which, R cgistoma, is confined to the Philippines, r,·'i:oluc­
cas, New Caledonia, and the Marshall I slands. 
is the most characteristi c genus, ranging over the 'whole region ; 
C'allict is confined to the Philipp ines, Ceram, and Australia ; 
R ealict to N ew Zeala.nd and the Marquesas. The genus H elicina 
alone represents the H elicinidm, and is found in the whole region 
excep t New Zealand. The number of species kno wn from 
Austra lia is perhaps about 300; whil e the Polynesian sub-r egion, 
according to Mr. H arper P-ease, contains over GOO; the Austro­
N[alay I slands will furni sh prob ably 200; New Zealand 
about 100; making a total of about 1,200 speCles for the whole 

regIOn. 

AUSTRALIA N SUn -RE GIONS. 

:Few of the great zoological regions compri se four di-visions so 
strongly contraste d as these, or which pres ent so many in terest ing 
problems. We have first the Austro-Malay Isl ands, an equato rial 
forest-r eaion t eemina with var ied and beautiful forms of life ; 

'" '" next "\"e have Australia itself, an island-con tin en t with its sate llite 
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Tasmania, both tropical and tempemte, but for the most part 
arid, yet abounding in peculiar forms in all the classes of animals; 
then come the .Polynesian I slands, another luxuriant region of 
tropical vegetation, yet excessively poor in most of the higller 
groups of aninlals as w\311 as in some of the lower; and lastly, 
we have New Zealand, a pair of forest-clad islands 
far in the southern ocean, with a very limited yet stmnge and 
almost wholly peculiar fauna. 'Ve 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. A1/,St?'o-li1alayan S1&b-?·cgion. 

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 sepamted from it by shallow seas 
and possess its most marked zoological features, are termed Papua. 
A littl e further away lie the important groups of the Moluccas 
on one side and the Eastern Papuan Islands 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 Aus.tralian, but derived 
from the adjacent Oriental region. To the south of these we 
have the Timor group, whose fauna is clearly derivative, from 
Australia, from Java, and from the Moluccas. 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. 

01' the .New ew is very 
deficient in Mammalia as compared with Australia, though this 
apparent poverty may, in part, depend on our very scanty know­
ledge. As yet only four of the Australian families of Marsupia ls 
are known to inhabit it, with nine genera, several of which 
are peculiar. It also possesses a peculiar form of wild pig; 
but as yet no other non-marsupial terrestrial mammal has been 
discovered, except a rat, described by Dr. Gray as U1'omys 
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a?'uensis, but about the locality of which there seems some 
doubt .1 Omittin g bat s, of which our knowledge is very imperfect, 
the Papuan Mammals are as follows :-

Family. 
Suid re 
Murid re 
Dasyurid re 

" 
" 
" Peram elidre 

Macropoclidre .. . 

. . . 

" 

Genus. 
Sus 
Uromys 
Phascogale 
Antechinus 
DactyloJJsila 
lYIyoictis 
Pemmel es 

D01'COJJsis 

B elicleus 

Species. 
1 E<l§teru limit of the genus. 
1 Aru I slands (1) 
1 Austmlian genus. 
1 
1 
] 

1 
2 
2 
7 
1 

" " To N ortb Australia only. 
Aru isbnd s only. 
New Guinea only. 
New Guinea only. 
Papua only. 
Celebes to New Guinea. 
Austr'tlia and Moluccas. 

We have here no sign of any approach to the Mammali an 
fauna of the Oriental region, for though }.'hJ,s has appeared, the 
Muridre (rats and mice) seem to be wanting. 

In Birds the case is very different, since we at once meet 
with important groups, either wholly, or almost peculi ar to 
th e Papuan fauna . Accordin g to a careful estimate, embodying 
the recent discoveries of Meyer and D'Alb erti s, there are 
350 species of Papuan land-birds comprised in 136 genera. 
About 300 of the species are absolutely peculiar to the dis­
tri ct, while 39 of the genera are exclusively Papuan or just 
extend into th e Moluccas, or into North Australia where it 
closely approa ches New Guinea . In analy sing the genera we 
may set aside 31 as havin g a wide range, and being of no signifi­
cance in distribution; such are most of the bird s of prey, with 
the genera H i1'unclo, Zostero]Js; and others widely 
spread in both the Oriental and Austra lian regions, as 

Euclynctmis, &c. Of the remainder, as above stated , 
about 39 are peculiar to the Papuan fauna, 50 are characteristic 
Australian ge nera ; 9 are more especia lly Malayan, and as much 
Australian as Oriental; whil e 7 only, appear to be typicaUy 
Orient al with a discontinuous distribution, none of them occurring 
in the Moluccas, 

1 See Ann. N at. Hist., 1873, p. 418, where the species is said to inh abit 
the Aru Islands and Celebes, which renders it not improbable that it may 
have been carried to the form er islands from the latter. 

.' 
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This Papuan fauna is so int eresting and remarkable, that it 
seelllS advisable to give lists of these several classes of generic 
types : 

I. Genera occurring in the Papuan Islands which are charac­
teristic of the Austr alian region (89). Those marked with an 
asterisk are exclusively Papuan. 

Sy Iviid re, .. 
Certhiidre 
Sittidre . . . 
Oriolid re .. . 
Campephagidre ... 
Dicrurid re 
Mu.;cicapiclre 

P achyc ephaliclre ... 
Laniidre .. . 
Corvidro . . . 
P aracliseidre 

Meliph agidre 

N ecta riniidre 
Artamidre 
Pitt idre ... 
Cuculidre 
Alcecliuiclre 

Po darg iclre 
Caprimulgidre 
Cacatuidre 
Platyce rciclre 
P al reoruit hidre 
Trich oglossidre 
N estoriclre 
Columbidre 

Megapodiidre 
Falcouidre 
Casuariidre 

l1falm'us, Ge'rygone, P etToica, 
Climacte?·is. 
Sitt eUa. 
lJtlimeta. 
G1'a1walus, L alage. 
* Chcet01'hynCh1ts. 
*P eltops, Monanha, *L ettcophantes, lJfic1"IJlcct, 

Sis1wa, MyiagTa , *l\1[achceTi1'hynch1ts, Rhi­
pidu1'a, * 1.'odOl)sis. 

P achycepha la. 
*Rect es. 
(J1'acti c1tS, *Gymn oco1·v1ts. 
* Pcwculi sea, * Manucoclict, * ..dstmpia, * P arotia, 

*LophoTina, *Diphyllod es, *Xantho1n eI1ts, 
*Cicinnu1"1ts, * Pamdigalla, * Epimachus, 
* lJrepanomis, *Seleucid es, Ptilo1'his,/E11wce­
d1tS; * A mblY01·nis. 

Myzomela, Entomophila. Glicyphila, Ptilotis, 
Ok M elidectes, * Melipotes, * Meli1'rhophetes, 
Anthoch cem , Phil emon, * EuthY1'hynchus, 
Melitlw eptes. 

Chctlcostetha , *Cosmetim . 
A 1·tamtts. 
* l1felampitta. 
*Cali echthnts . 
Alcyone, *Syma , D acelo, * T anysip tem, 

* Melie/ora. 
Po da1'gus, ./Egothel es. 
Etwostopoc!u s. 
Cacat1ta, * lJ!iC1'OgZossus, Licmetis, * N ctsite1·na. 
A p1'os1nictus 
1.'anygnathus, Ecl eetus, GeojJ1'oyUS, *Cyclopsitta . 
T1'ichoglossus, *Cha1'mosyna, Eos, L07·ius. 
* D ctsyptiltts. 
Pt ilopus, Oa11Jophaga, I anth mncts, R e1:mvanl­

tmncts, *Trugon , * H enicophap s, Phl ogcen<u, 
*Ot i cliphaps, *Go1wa. 

T alegall1ts, M egapocliu$. 
* H enicop c1"1tis. 
Oasua1·it!s. 

The chief points of interest here are the richn ess and speciali­
zation of the parrot s, 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 A ustralia, 
are in Sylviidffi, Timaliidffi, Ploceidre, Platycercidre, and Falconidffi. 

II. The genera which are characteristic of the whole Malay 
Archipelago are the following (10) :-

1. ErytlL1'1tnG 
2. P ittct .•• 
3. Ceyx .. . 
4. Calao 
5. D enclrochelidon 

(ploc cidre) 
(Pittiel re) 
(Alceelinid re) 
(Buceroti elre) 
(Cypselidre) 

6. 
7. Mac?'olJygia .. . 
8. Chalcophnps .. . 
9. Cctlrunas 

10. B wct ... 

(Psittacidre) 
(Columhidre) 

" 
" (Falconidre ) 

III. The curious set of genera apparently of Indo-M alaya n 
origin, but unkno wn in the Moluccas, are as follows :-

1. Eup etes (Cinclidm) 
2. Alcippe ... (Timaliielre) 
3. Pomatorhimts " 

4. A (N ectariniidre) 
5. (Dic reid re) 
6. Eulab es ' . . . (Sturnid re) 

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) ,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 or D1'vrnoccdaph1ls (for in which genus the birds 
should be placed is doubtful) seems another clear case of 
a typical Indo-Malayan form occurring in New Guinea and 
Java, but in no intervening island. (3) PomatO?'hinus is a most 

. characteristic Himalayan and Indo-Malayan genus, occurrina 
again in New Guinea and also in Australia, but in no 
diate island. The New Guine a bird seems as nearly related to 
Oriental as Australian species. (4) .Amchnothem is exactly 
parallel to .Alcippe, occurring nowhere east of except in 
New Guinea. (5) P rionochilus, a small black bud, sometime s 
classed as a distin ct genus, but evidently allied to the P1'ionochili of 
the Indo-Malay Island s, (6) E1dabes, the genus which conta,ins 
the well known Mynahs of India , extends east of J ava as far as 
Flores but is not found in Celebes or the Moluccas. The two New , 
Guinea species are sometimes classed in different genera, but they 
are undoubtedly allied to the Mynahs of India and Malaya, 

We find then, t.hat while the ornithology of New Guine a is 

o 
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Australian and possesses 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 th e whole Archipelago, and occa­
sionally beyond it, there is another group 'which presents the 
unusu al and int eresting featurc of discontinuous distri bution, 
jumping over a thou sand miles of island-studded sea from Java 
and Borneo to. New Guinea its elf. It is a parallel case to that 
of Java in the Oriental region, which we have already discussed, 
but the suggested explanation in th at case i.;; more difficult to 
apply The recent sounding s by the Challenger show us, 
tha t althou gh the several islands of the Molu ccas are surrounded 
by water from 1,200 to 2,800 fathoms deep, yet these seas form 
inclosed basins with rims not more than from 400 to 900 
fathoms deep, suggesting the idea of great lak es or inl and seas 
which have sunk down bodily with the surrounding land, or that 
enormous local and restricted elevations and subsid ences have 
here occurred. "Ve have also the num erous small islands and coral 
banks south of Celebes and eastward towards Timor-Laut and the 
Am Islands, indic atin g great subsidence; and it is possible that 
there was an extension of Papua to the west, approachi ng suffi­
cient ly near to J ava to receive occasional stra ggling birds of Indo­
Malay type, altoget her indep endent of the Moluccas to the north . 

B1'ight and 01'na1ncntal oj New Bircls. 
-On e of the most striki ng features of P apuan ornithology is the 
large proportion which the handsome and brigh t-coloured birds 
bear to the more obscure species. That this is really the case 
has been ascert ained by going over my own collections, made at 
Aru and New Guiuea, and comparing them with my collection 
made at Malacca- a district remarkable for the num ber of hand­
sorue birds it prod uces. Using, as nearly as possible, th e same 
stalldanl of' beauty, about one-third of the Malacca birds may be 
classed as hand some,l while jn Pap ua the proportion comes out 
exactly one-half. This is due, in part to the great abundance of 

1 I also find about thi s proportion in my Amazonian collections, even 
counting a,ll the humming-birds, parrots, and toucans as handsome birds, 
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parrots, cockatoos, and lories, almost all of which are beautiful; 
and of pigeons, more than half of which are very beautiful; as 
well as to the numerous kingfishers, most of which are excessively 
brilliant. Then we have the absence of thrushes, and tl).e very 
small numbers of the warblers, shrikes, and Timaliidre, which are 
dull-coloured 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 also a 
marked feature of this fauna , more than a dozen genera being so 
distinguished . Among the remarkable forms are P eltops, a fly­
catcher, long classed as one of the Indo-Malayan Euryl remidre, 
which it resembles both in bill and coloration; Jlfaclicerirhynchu.s, 
curious little boat-billed flycatchers; and Toclopsis, a group of ter­
restrial flycatchers with the brilliant colours of Pitta or Mahwus. 
The paradise-birds present the most wonderful developments of 
plumage and the most gorgeous varieties of colour, to be fonnd 
among passerine birds. The great whiskered-swift, the handsomest 
bird in the entire family, has its head-quarters here. Among king­
fishers the elegant long-tailed Tctny sip lerce 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; Nasite1'na, the smallest of known parrots; and 

perhaps the most elegant. Lastly, among the 
pigeons we hav e the fine crowned-pigeons, the largest and most 
remarkable group of the order. . 

Plat e X. the 0 1'nithology of N ew 
vyonderful ornithological fauna we have just sketched, could 
only be prop erly represented in a series of elaborate 
plates. vVe are obliged here to confine ourselves to representmg 
a few of the more remarkable types of form, as samples of the 

t b that adol'n this teemiDO" bird-land. The large grea num er 0 .' • 

t , 1 fio' u'e l'S the fine twelve-wired parachse-bml 
cen ra b l h £ il 
albus) one of the most beautiful and remarkable of team y: 
Its plumage appears, at first sight, to be 

, d b lId' tl bIrd 111 vallOUS 
but on closer examinatIOn, an y 10 mg Ie 

. I tl ost ex-li,rhts it is found th at every part of it glows WIt 1 1e m 1 
o , .. ' 1 t 1 on t ]8 quisite metallic tints - nch bronze, llltense VIO e , aU(, 
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palTots, cockatoos, and lories, almost all of which are beautiful, 
and of pigeons, more than half of which are very beautiful; as 
well as to the numerous kingfishers, most of which are excessively 
brilliant. Then we have the absence of thrushes, and the very 
small numbers of the warblers, shrikes, and Timaliidm, which 'are 
dull-coloured 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 also a 
marked feature of this fauna, more than a dozen genera being so 
distinguished . Among the remarkable forms are P eltops, a fly­
catcher, long classed as one of the Indo-Malayan Euryl mmidm, 
which it resembles both in bill and coloration; jJ{'achce1'iThyn chus, 
curious littl e boat-billed flycatchers; and Toclopsis, a group of ter­
restri al flycatchers with the brilliant colours of P itta or M alu1'us. 
The paradise-birds preseNt the most wonderful developments of 
plumage and the most gorgeous varieties of colour, to be fOllnd 
among passerine birds. The great whiskered-swift, the handsomest 
bird in the entire family, has its head-quarters here . Among king­
fishers the elegant long-tai led Tany sip terce 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; Nctsite1'na, the smallest of known parrots; and 
Charmo synct, perhaps the most elegant. Lastly, among the 
pigeons we have the fine crowned-pigeons, the largest and most 
remarkable group of the order. 

Plat e X the Ornithology of N ew G-llinea.-The 
wonderful ornithological fauna we have just sketched, could 
only be properly repre sented in a series of elaborate coloured 
plates. IVe are obljged here to confine ourse lves to representing 
a few of the more remarkable types of form, as samp les of the 
areat number that adorn this teeming bird-land. The larae 
b u 

central figure is the fine twelve-wired paradise-bird (Epirn achus 
albus), one of the most beautifu l and remarkable of the family. 
Its general pluma ge appears, at first sight, to be velvety black; 
but on Closer examination, and by holding the bird in various 
lights, it is found that every part of it glows with the most ex­
qui site metallic tints - rich bronze, intens e violet , and, on the 
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edges of the breast-fe athers, 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 t.he 
Paradiseidre, where every species is figured of the size of life, and 
with a perfection of colouring that leaves little to be desired. 

Below the is one of the elegant racquet-tailed 
king-hunters galat ea) 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 kingfish ers. On a high branch is seated the little 
Papllan parroquet (Oha1'l1wsynCt papu ensis), one of the Tricho­
glossidre, or bru sh-ton gued parrot s,-richly adorned in red and 
yellow plumage, aud with an unusually long and slender tail. On 
the ground is the well-known crowned pigeon COTonata,) 
a genus which is wholly confined to New Guinea and a few of 
the adjacent islands. One of the very few Papuan mamm als, a 
tree-kangaroo (Dencl1'olagus inustus), is seated on a high branch. 
It is interesting, as an arboreal modification of a family which in 
Austmlia is purely terre stri al; and as showing how very little 
alteration of form or structure is needed to adapt an animal to 
such a different mode of life. 

R eptiles and A ?nphibia.-Of these classes compamtiv ely little 
is at present known, but there is evidence th at the same inter­
mixture of Orien tal and Australian forms that occurs in birds and 
insects, is also found here. Dr. A. B. lVI eyer, the translator of t.his 
work into German, and well known for his valuable discoveries in 
New Guinea , has kindly furnished me with a manuscript list of 
Papuan reptiles , from which most of the information I am able 
to give is deriv ed. 

Of Snak es, 24 genera are known, belonging to 11 families. Six 
of the genera are Orient al,-Oala11uITia, C'e1'be1'1ls, Olwysopelea, 
Lycodon, OheTsycl1'llS, and Ophiopha[fllS. Four are . Australian , 
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-Mor elia, Liasis, Diemenict, and Acanth ophis; while four otheri> 
are more especially Papuan,-Dibam, us (Typhlopidre), B'I'aahy­
orros-a sub-genus of the wide-spread Rhabdoso1Tl,ct (Calamariid re), 
found also in Timor; Na1'doa Enygr us (Pythonidre), ranging 
from the Moluccas to the Fiji Islands . The rest are eith er com­
mon to the Oriental and Austr alian regions or of wide range. 

Of Lizards also, 24 genera are recorded, belonging to 5 famili es. 
Three only are peculiarly Tia1'is, and Nycte-

but another, Gonyocephalus, is Malayan, rangin g from 
Java and Borneo to the Pelew Isl ands. Three are Australian,­

H eteropus, and Gehym; while six are especially Papn an, 
-Keneu,xict (extendin g to the Philippines),' Elania, Cct1'lia (to 
North Australia), Lipinia (to the Philippine Isl ands), and T1'i­
bolonotus,-all belonging to the Scincidre; and A?'1ta belonging 
to the Agamic1re. vVe must add G1'yptoblepha;ms, which is con­
fined to the Australian region, except a species in Mauritius. 
The other genera have a wider distribution. 

The preponder ant Oriental element in the snakes as comparell 
with the lizards, is suggestive of the dispersal of the former being 
dependent on .floating trees, or even on native canoes, which for 
an nnknown period have trav ersed 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 tha n lizanl s, and exhibit less numerous examples of wide­
spread genera and species. The other orders of reptiles present 
no featur es of int erest. 

Of Amphibia only 8 genera are known, belonging to 6 families. 
R anet, Hyla rctna, and Hyl ct are wide-spread genera, the former 
being, however, absent from Australia. Hyp erolills, P elod1'yas, 
Lit01'icf" and AstefOphryS are Austra lian ; while Plat ymantis is 
Polyn esian, with a species in the Philippine Islands. H ence 
it ' appears that the amphibia, so far as yet known, exhibit 
no Oriental affinity; and this is a very suggestive fact . We 
have seen (p. 29) th at salt water is almost a complete barrier 
to the disper sal of these creatur es ; so that tbe wholly Aus­
tralian character of the Papnan batrachia is what we might 

if, as here advocated, no actual land connection between 
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the OrIent-al ancrAustralian regions, has probably occurred during 
the entire Tertiary and Post-tertiary periods. 

Ins ects.-The genera'l character of the Papu an insects has 
been sufficiently indicated in our sketch of the Entomology of 
the region, ,Ve 'will here only add, that the metallic lustre so 
prevalent among the birds, is also apparent in such insects as 

1niTCtbilis, a most brilli ant metallic Longicorn; L011WP­
tent wallclcei and Anacct.1nptoThina f1dgicla, Cetonii of int ense 
lustre; Galodema wallacei among the Bupr estidm; and the ele­
gant blue E1/,pholi among the weevils. Even among moths 
we have Gocytia clU1'villii, remarkable for its brilli ant metallic 
colours, 

The jJ1oluccas.-The islands of Gilolo, Bourll, and Cel'am, with 
several smaller islf!,nds adjacent, together with Sanguir, and 
perhaps Tulour or Salibaboo to the north-west, and the island s 
from Ke to Timor-Laut to the south-east, form the ' group of the 
Moluccas or Spice- Ishind s, remarkable for the huwriance of 
their vegetation and the ext.reme beauty of their birds and 
insects. Their Mammalia are of Papuan charade r, with some 
foreign intermixture. Two genera of the New Guinea mar su­
pials, Belicleus and Guscus, 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 Austra lian 
faunas, These are 1. O!)nopithecns nig1'escens, found only in the 
small island of Batchian, and probably introduced from Celebes, 
where th e same ape occurs. TTive?'rcl tangal1lnga, a common 
Indo-M alayan species of civet, probably in'troduced. 3. GC?'Vus 
hippelaphus, val'. Moluccensis, a deer ablUldant in all the island s, 
very close to a J avan species and almost certainly introduced 
by man, perhaps very long ago. 4. Babi1;usa the 
babirusa, found only in the island of Bouru, and perhaps origi­
nally introduced from Celebes. 5. Sonx sp., small shrews. 
,Vith the exception of the last, all these species are animals 
habitu ally domesticated and kept in confinement by th e Malays; 
and when we consider that none of the smaller Mammalia of Jav a, 
and Borneo, numb ering at least fifty different species, are fonnd 

-. ' . . . 
E E 
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in any of the Moluccas, we can hardly suppose that such 
animals" as the deer and ape, could ha-\re reached them 
natural means. There is every reason to believe, therefore, that 
the indigenous MammaHa of the Moluccas are wholly of Papuan 
stock, and very limit ed in numb er. 

The birds are much more vari ed and int eresting. About 200 
species of land-bird s are now known, belonging to 85 genera. Of 
the species about 15 are Indo-M alayan, 32 Papuan, and about 
140 peculiar. Of the genera only two are peculiar,-S e1nioptem , 
a paradise bird, and L1jcocomx, a singular forni of Corvidm; but 
there is also a peculiar rail-lik e wader, H ab7·optila. One genus, 
Basilomis, is found only in Ceram and Celebes ; another, ScytMops, 
is Australian, and pel'haps a migrant. About 30 genera are 
characteri stic Papuan types, and 37 Qther s, of more or less wide 
range, are fOlUld in New Guinea and were therefore probably 
derived then ce. There remains a group of birds which are not 
found in New Guinea, and are eith er Palmarctic or Orient al. 
These are 13 in numb er as follows;-

1. l\IIonticola,. 8. Coryclalla . 
2. Acrocephall1 s. 
3. Cisticola.. 

9. H ydrorni s. 
10. Ba,trachostoll1us. 

4. Hypohtis. 
5. Crilliger . 
6. Bl1talis. 

11. Loriculu s. 
12. Treron. 
13. Neopu s. 

7. Budytes . 

Of these the lll{onticola, found only in Gilolo, appears to be a 
straggler or migrant from the Philippine islands. .il.crocephalus, 
of which four species occur, is a ,.vide-spread group; one of 
the Moluccan birds is an Australian and another a North-Asi an 
species, which perhaps indicates that there hafl long been some 
migrat ion south ward from island to island, across the Moluccas. 
OisticoZcl is a genus of very wide range, extending to Australi a . 

. Hypolwis is probably a modified form of a Chinese or J ava-
nese species. OTinige1' is a pur e Ind o-Malay form, repre sented 
here by three fine species. Hntcdis is a Chinese species, no 
doubt straggling southward . Buclytes and OO1'Vdalla are wide­
spread Oriental and Pal marctic species or slight modifications of 
them. Hy d1'o?'nis is a Malayan form of Pitticl m. 
is a distin ct representative of a pmely In do-Malay genus. Lori -

a 
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c7dv"s is Malayan, and especially Phili ppine, but it reaches as far 
as Mysol . T1'e?'on is here at its eastern limi t, and is represented 
in Bouru and Ceram by one of th e most beautiful species. 
N eolYlbs, a Malayan eagle, is said to occur in the Moluccas. , Ve 
find th en only three. characteristic Indo- Malay types in the 
Moluccas,-C1'inigc?', B at1Ywhostom'us, and Tr61'on. An are repre­
sented by distinct and well marked species, indicating a some­
what remote period since their ancestors ente red the district 
but all are birds of considerable powers of flight, so that a very 
littl e 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, therefo re, that the Moluccas are wholly Papu an 
in their zoology; yet they are no less clearly derivative, and must 
have obtained their original immi grants und er conditions that 
rendered a full representation of the fauna imp ossible. Such 
remarka ble and dominant types as the e leven genera of P ara­
c1iseidre, with CmctiC1bS, R ectes, Todopsis, GCTy­
gone, Dacelo, PodaTgus, Cyclopsitta, li1.ic?'oglossmn, Nasite?'nct, Chal­
copsitta, and Gonm,- all character istic Papu an groups, found in 
almost all the islands and most of them very abunc1ant, are yet 
tot ally absent from the Moluccas. Taking this, in conjunction 
with the absence of the two genera of Papuan k angaroos and 
the other smaller groups of marsupi als, and we must be 
convinced that the Moluccas cannot be mere fragments of the 
old Palma n land, or they would certainly, in some one or other 
of their large and fertile islands, have preserved a more com­
plete representat ion of the par ent fauna. Most of the Moluccan 
birds are very distinct from th e alli ed species of New Guinea; 
and this would imply that the entrance of the original forms 
took place at a remote period. The two peculiar genera with 
clearly Papuan affiniti es, show th e same thin g. Tho cassowary, 
found only in the large island of Oeram and distin ct from any 
Papuan species, would however seem to have reqnir ed a land 
connection for its introdu ction, alm ost as much as any of the 
larger mammali a, 

E E 2 
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Taking all the facts into consideration, I would suggest as the 
most probable explanation, that if the Moluccas ever formed part 
of the main Papu an land, they were separated at an early date, 
and subsequently so greatly submerged as to destroy a large 

of their falma. 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 Moluccas is so conspicuous belong 
to one or other of these classes. 

Among the most characteristic birds of the Moluccas are the 
handsome crimson lories of the genera ' L01'i1NJ and Eos. These 
are found in every island (but not in Celebes or the Timor 
group); and a fine species of Eos, peculiar to the small islands of 
Sian and Sanguil', just north of Celebes, obliges us to place 
these with the Moluccas instead of with the former island, to 
which they seem most naturally to belong. The crimson parrots 
of the genus are almost equally characteristic of the 
Moluccas, and add greatly to the brilliancy of the ornitholo gy of 
these favoured islands. 

Reptiles.-The Reptil es, so far as known, appear to agree in 
their distribution with the other vertebrates. In some small 
collections from Ceram ther e were no than six of the genera 
peculiar to the Australian region, and which were before only 
imown from Australia its elf. These are, of snakes, L1:asis and 

genera of Pythonid re ; with Die11lenia and Acanthophis 
(Elapidre); of lizard s, a genus of Scincidre; and of 
Amphibia, a tree-frog of the genus PelodTYclS. 

I nsects-Peczdia1'ities' oj the MolzbCcan Fazt11a.-In insects the 
Moluccas are hardly, if at all, inferior to New Guinea itself. The 
islands abound in grand Papilios of the largest size and extreme 
beauty; and it is a very rell).arkable fact, that when the closely­
allied species of the Moluccas and New Guinea are compared , 

l 
i 
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the former are almost always the largest. As examples may be 
mentioned, p1'iumu,s and O. helena of the Moluccas, 
both larger than the varieties (or species) of Papiliu 
ulysses and of Amboyna, usually larger than their 
allies in New Guinea; H estia idea, the largest species of the 
genus; Diaclel1w and Ghamxes both larger 
than any other species of the same genera in the whole archi­
pelago. It is to be not.eel also, that in the Moluccas, 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 Moluccas produce E1whin{'s lon,qil1wmLs, 
one of the largest and most remarkable of the Lamellicornes ; 
Sphingl10tns dnnn ingi, the largest of the Austro-Ma1ayan Tme­
sisternim e ; a Sphem{'m, the largest a.nd handsomest of an exten­
sive genus; an unusually large Schiz01'hina (Cetoniidre); and 
some of the most remarkable and longest-horned Anthotribidre. 
Even in birds the same law may be seen at work,-in the Tany­
siptcm nais of Oeram, which has a larger tail than any other in 
the genus; in Cent1'opns goliath of Gilolo, being the largest and 
longest-tailed species; in Hycl1'01'nis maxil1ws of Gilolo, tbe 
largeilt and perh aps t11e most elegantly and conspicuous1y 
coloured of all the Pittidre' in Pla tycc1'GllS wnboinensis beillCT , , '" 
pre-eminent in its aml)le blue tail; in the two Moluccan lories 
and Eos being more conspicuously red than the allied New 
Guin ea species ; and in 'l.Callacei of Bouru, being the 
only species of the genus conspicuously marked and banded . . 

All these examples, of larger size, of longer tail s or other 
appendages, and of more conspicuous colouring, are probably 
indications of a less severe struggle for existence in these islands 
thrm in the larger tract of New Guinea, with a more abundant 
and more varied fauna ; and thi s 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, perhaps, less 
competition and less danger; and thus allows, where all other 
conditions are favourabl e, an unch ecked and continuou s c1e-
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velopment in size, form, and colour, until they become positively 
injmions. Thir,; law may not improbably apply to the New 
Guinea fauna itself, as compared with that of Borneo 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 differe!lce between the very sober colours of the Coleoptera, 
and in a less degree of the birds, of Borneo, as compared with 
their l)rilliancy in New Guinea, always struck me most forcibly, 
and was long without any, even conjectural, explanation. It is 
not the place here to go further into this most curious an(l 
intere sting subject. The reader who wishes for additional 'fact s 
to aid him in forming an opinion, should consult Mr. Darwin' s 
Descent of Man, chapters x. to xv.; and my own 
to the The01'Y of Selection, chapt ers iii. and iv. 

Ti1no1' G1'02/,p.-ll'fa1nmalia.-In the group of islands between 
Australia, from Lombok to , Timor inclu sive, we find a 

set of mammals similar to those of the Moluccas, but some of 
them different species. A wide-spread species of Onscus repre­
sents the Papuan element. A S 01'GX and a peculi ar species of 
wild pig, we may also accept as indigenous. Three others have 
almost certainly been introduced . These are, (1.) cyno­

the very commonest 1Vlalay monkey, which may llave 
crossed the narrow straits from island to island between Java 
and Timor, though it seems much mOTe probabl e that it was in­
troduced by Malays; who constantly capture and rear the young 
of this species. (2.) Om'1)1j}) a deer, said to be. a dis­
tin ct species, inhabits Timor, but,lt only a vanety of 
the Oe1'V'us hippi3lctph7{,S of Java. Tlus :1111ma118, however, much 
more likely to have crossed the sea th an the monk ey. (3.) Pam­

jasciatns, takes the place of Viv e1'1'Ct tangcdunga in the 
Moluccas, both common and wide-spread civets which are often 
kept in confinement by the Malays. The Felis long 
supposed to be a native of Timor, has been ascertained by Mr. 
Elliot to l)elong to a different country altogether. 

Bircls.-The birds are much more intere sting, since they are 

,. 
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sufficiently num erous to allow us to determine their relations, 
' and trace their origin, with unusual precision. There are 96 
genera and 160 sp(lcies of land-birds known to inhabit this gTOup 
of islands; and on a careful analysis, they are found to be almost 
equally reiated to the Australian and Oriental regions, 30 geuera 
being distinctly traceable to the former, [tnd the same numb er to 
the latter. Their connection with the Moluccas is shown by the 
presence of the genera Jl1imeta, Geojfroyus, OctCntuct, PtiloP7/,S, and 
I ctnthcenas, togeth er with Megapocli7/'s and Oe?'.chneis repr esented 
by MoLuccan species. Turaccena shows a connection with 
Celebes, and Scops is repr esented by a Celebesian species. The 
connection with Australia is shown by the genera Sphcecothem, 
Ge1"!}gone, 1J1yiagm, Gliciphila, and Ap1'os­
mictns ; while 1l1ilvns, IIypOt1'io1'Chis, and En1'ysto­
?lms, are reprei:Jented by Australian species. Oth er genera. con­
fined to or charact eristic of the Australian region, are Bhipiclu1'Ct, 
1I1ona1'Cha, A Tta11ms, Ca?npephaga, Philemon, Ptilo­
tis, andll1 yz01nela. 

We now come to the Indo-M alay or J avan element represented 
by the following genera : 

1. Tnrclus (T .) 
2. Geocichb ('1'.) 
:3. Zooth era. 
4. Megalurus (T.) 
5. Ortho tomus . 
6. P rat incob (T.) 
7. Oreicola. (T.) 
8. D rymocatn,phlls (T.) 
9. Fa,rus. 

10. Pycnonotlls. 

11. Orioll1s. 
12. Pericrocotu s. 
13. Cyornis (T.) 
H. Hypothymis. 
15. Tchi tre't. 
16. (T.) 
17. Anthrept es. 
18. Eulab es. 
19. E strildn, (T.) 
20. Erythl'l1nt (T. ) 

21. Y l1ugipicl1s. 
22. Merops. 
23. Pehrgopsi s. 
24. Ceyx. 
25. Loriculus . 
26. Treron (T.) 
27. I otreron (s.g. of PtilOP11.S) . 
28. Chalcophap s (T.) 
29. Gallus (T.) 
30. S tri .. " . 

Such genera as Me1'ops and St?'itc, which are as much Austra­
lian as Oriental, are inserted here because they are represented by 
J avan species. The list is considerably swelled by genera which 
have reached Lombok across the narrow stra it from Baly, but 
have passed no furth er. Such are Pycno­
notus, Pe7'ic1'ocotus and St1·ix. A much larger numb er (12) stop 
short at Flores, leaving only 13, indi cated in the list by (T) 
their names, which reach Timor. It is evident., therefore, that 
these islands have been stocked from three chief sources,-th e 
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Moluccas (with New Guinea and Celebes,) Australia, and Java. 
The Moluccan forms may well have arrived as stragglers from 
island to is1and, aided by whatever facilities have been afforded 
by lands now submerged. Most of the remainder have been de­
rived either from Australia or from J ava ; and as th eil' relations 
to these island" are very intere sting, they must be discussed 
with some detail. 

Origin of the Timm'ese Fauna .-\¥e must first note, that 80 
species, or exactly one-half of the land-bil'ds of the islands, are 
peculiar and mostly very distinct, intim at ina that the immirrra-

. 00 

tion commenced long enough back to allow of mncJl specific 
modification. There is also one peculiar genus of kin o'fisher s 0 ' 
C'a1'idonax, found only in Lombok and Flore s, and more alli ed 
to Austr alian than to Oriental types. The fine white-banded 
pigeons (s. g. L eucotn1'on) are also almost peculiar ; one oth er 
less typical species only being known, a nativ e 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 IIO 

special indi cat ions can be obtained. In this case 49 of the land­
birds mnst 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 region, 49 
from J ava or the Oriental region. But if we divid e them into 
two groups, the one containing the identiccd with those 
of the Australian or Oriental regions, th e other containi ng allied 
or Tcp?'escntati ve species peculiar to the island s, we have the fol­
lowing reslllt : 

S Jecies COlllmon to the Timorese I slands and the qri ental 30 
p1culiar 'I.'illlorese species allied t.o those of thr. Ol'lental ReglOn 19 

Total 49 

Species common to the Timorese Islands and the Australia .n 
R€,crion .. , .. , ... ... ... .. . ... ... 18 

Pecuiidr Tilllorese species allied to those of the Austr alian Region 44 

Total 62 

This table is very important, as indi cat ing that the connectio n 

of ' 

-' 
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with Australia was probably earlier t4an that with J ava; since 
the majority of the Australian species have become modified, 
while the · majority of the Oriental species have remained un­
changed. This is no doubt, in part to the continued im­
migration offresh individuals from J ava, after that froJIl Australia , 
t.he Moluccas and New Guinea had almost wholly ceased. We 
must also notice the very small proportion of the genera, either 
of Australia or J ava, 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 considerl1-
tion, it is pretty clear that there has been no close and long­
continued approximation of these . islands to any part of the 
Australi an region; and it is also probable that they were fairly 
stocked with such Australian groups as they possess before th e 
immigration from J ava commenced, or a larger numb er of cha­
racterist ic Oriental forms have been able to have estab­
li shed themselves. 

On looking at our map, we find that a shallow submerged bank 
extends from Australi a to with in about twenty miles of the coast 
of Timor; and thi s is probably an indication that the two 
countri es were once only so far apart. This would have allowed 
the purely Australian types to euter, as they are not numerous; 
ther e being about 6 Australian species, and 10 01' 12 repre senta­
tives of Austra lian species, in Timor. All the rest may have been 
derived from th e Molucc.as or New Guinea, being mostly wide­
spread genera of the Australian region; and the extension of 
1'11pua in a south-w est direction toward s Java (which was sug­
gested as a means of providin g New Guinea with peculiar Inclo­
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 existe nce, Ol' nothing more than small volcanic cones rising 
out of the sea, thu s leaving a distance of 300 miles between 
Flores and Jav a. Subsequentl y they grew into islands, which 
offered an easy passage for a numb er of Ind o-Malay genera 
iuto such scantily stocked terri tories 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 . 
. Insects.-The insects, though not numerous, present many fine 

specie,s, some quite unlike any others in the Archipelago. Such 
are- Papilio liris, Pie1'is lecta,. Cirroch1'oC6 lamankii and C. lesche­
nil71ltii among butterflies. The Coleoptera are comparatively littl e 
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 suitab1e to the Papnan insects. \iVhy 
Australian forms did not establi sh th emselves we cannot conjec­
ture; but the field appears to have been open to immigrant s from 
Java, the climate and vegetation of which island at its eastern ex­
tremity approximates to th at 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 Oreicola, but some of which probably form distinct 
genera. There may, perhaps, have been an earlier and a later 
approximation to J ava, which, with the other changes indicated, 
would account for most of the facts presented by the fauna of 
these islands. One deduction js, at all events , clear: the ex­
treme paucity of indigenous mammals along with the absence of 
so many groups of birds, renders it certain that the Timor ese 
islands did not derive their animal life by means of an actu al 
union with any of the large islands either of the Australian or 
the Orient al regions. 

Oelebes vVe now come to the Isl and of Celebes, in . 
many respects the most remarkable and inter esting in the whole 
region, or perhaps on the globe, since no other island seems to 
present so many ctuiolls problems for solution. We shall 
fore give a somewhat full account of its peculiar fauna , and 
endeavour to elucid ate some of the causes to which its zoological 
isolation may be attributed. 

Mammalia.-The is the list of the rnammalia of 
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Celebes as far as at present known, thou gh many small species 
may yet be discovered. 

1. Cynopithecns nigl'escens. 
2. Tarsius spectrum. 
3. Viverra t angalunga. 
4. Cervus hipp ehphus. 
5. Anoa depressicornis 
6. Sus celebensis. 

7. Barbirusa alfnrus. 
8. Sciurus (5 peculia,].' sp.) 
9. Mus (2 peculiar sp.) 

10. Cuscus (2 peculiar sp.) 
Also 7 species of bats, of 
• which 5 aTe peculiar. 

The first-a large black ape-is itself an anomaly, since it is not 
closely allied to any other form of quadruman a. Its fiat projecting 
muzzle, large superciliary crests and maxillary ridges, with the form 
and appearance of its teeth, separ!tte it altogether from the genus 
MCWClCUS , as repl'eflel1ted in the Indo-Mal ay islands, and ally it 
closely to the baboons of Africa,l vVe have already seen reason 
to suppose that it has been carried to Batchian, and there is some 
dou1?t al)out the allied species or variety (C, niger) of the Philip­
pines IJeing really indi genous there; in which case this int eresting 
fOTln will remain absolut ely confil1ecl to Celebes. (2.) The tarsier 
is a truly Malayan species, but it is said to occur in a small island 
at the northern extremity of Celebes. It might possibly have been 
intr oduced there. (3) and (4)-a civet and a deer-are, almost cer­
tainly, as in the Moluccas, introduced species. (5.) Anoa clepl'e8sic01'­
nis. This is one of the peculi ar Celebesian typ es ; a small straight­
horned wild-bull, ap.f\tomically alliecl to the buffaloes, and some­
what resembling the bovine antelop es of Africa, but havin g no 
near allies in the Oriental regi.on. (6.) S 1lS Celebensis; a peculiar 
species of wild-pig. (7.) anoth er remarkabl e 
type, having no near allies. It differs in its dentiti on from the 
typi cal Suid re, and seems to approach the African Phacochreridre. 
The manner in which the canines of th e upp er tusks are reversed, 
and grow directly upwards in a spiral curve over the eyes, is 
uniqu e among mamma.lia.. (8.) Five squirrels inh abit Celebes, and 
all are peculiar species. (9.) These are forest rats of the sub-genus 
Gymnomys, allied to Australian species. 10. This typic al 

1 The general form of the skull agrees best with that of Oynocephctl1tS 
?no?'rnon, the largest and most typical of the African baboons; while the 
position of the nostrils brings it nearer the macaques. 



428 ZOOLOGICAL GEOGRAPHY. [PART III. 

Austr aliau form is represented in Celebes by two peculinr ' 
species. 

Leaving out the Indo-M alay species, which may probably have 
been introduced by man, an.d are at all events comparatively 
recent immigrants, and the wild pig, a genus which rang es over 
the whole archipelago and which has therefore little significance, 
we find two genera which hav e come from the Australian side, 
-Ouscus and and four from the Orient al side,-Oynopi­
thecus, Anoa, Babi1'usa, and But Scizl1"uS alone corre­
sponds to as a genus still inhabiting the adjacent islands; 
the other three being not ouly peculiar to Celebes, but incap able 
of being affiliated to any specially Oriental group. W e seem, then, . 
to have indications of two distinct periods; one very ancient, 
when the ancestors of the thr ee peculi ar genera roamed over SOllie 
unknown continent of which Celebes formed, perhaps, an outlying 
portion ;-another more recent, when from one side there entered 
Scin1"us, and from the other But we must rem ember 
that the Moluccas to the east, possess scarcely any i1!digenous 
mammals except Ouscus; whereas Borneo and Jav a on the west, 
have nearly 50 distinct genera. It . is evident then, that the 
facilitie s 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-M alay islands, or some other animals th an squirrei s 
would certainly have ente red. Let us now see what light is 
thrown upon the subject by the birds. . 

Bi1"ds.-The "total numb er 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 rema in 123 genera and 152 species 
of land-bird s, of which 9 genera an d 66 species are absolut ely ' 
confined to the island, w Jlile 20 more are found also in the Su1a 
or Sanguir Islands, so that we may take 86 to be the numb er of 
peculiar Celehes species. Lord Wald en, from whose excell ent 
paper on the birds of Celebes (T mns . Zool. Soc. vol. viii. p. 23) 
most of these figures are ohtained, est imates, that of the species 
which are not pecnliar 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 ,¥ est 
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 . genem found in Oelebes, omitting for 
the present those which are peculiar to it. I divide these genera 
into two series :-those which aTe 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, p1'imd faci e, 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 -gene:J;a which show a decided 
eastern or western origin, aTe given. 

GENERA DERIVED FROM BO.RNEO AND JAVA. 

1. Geoeiehht . 
2. Pratill eolft (sp .) 
3. Trieh astoll1[L. 
4. Oriolus (sp.) 
5. Cyornis 
6. Hypothymis. 
7. Hyloebari s, 
S. .Mthopyg a. 

9. N eetarophila. 
10. Anthrepte s (sp.) 
11. Munia (sp.) 
12. A eridother es. 
13. Yung ipieus. 
14. Mulleripieu s. 
15. Rbmnpboeoceyx. 
16. Hierococcyx. 

17. Hydroci ssa. 
18. Cranorrruuu s. 
I D. Lyncornis. 
20. Treron (sp.) 
21. Gallu s (sp.) 
22. Spilornis. 
23. Butastm. 
24. Perni s. 

GE NERA DERn- ED FROM THE MOL UCCAS OH TUroH. 

1. (sp.) 
2. Chaleost etha. 
3. M yzomela.. 
4. Muni a (sp. ) 
5. Caeatlut (sp.) 

6. Tanygnathu s. 
7. Trieh oglossus. 
s. Seythrop s (sp. ) 
9. 'l'urac renn. 

10. Reinwardt renas (sp.) 

11. Myri stieivora (s. g.) 
12. Dueula (s. g.) 
13. ZOllrenas (s. g.) 
14. Lamprot eron (s. g.) ' 
15. Megapodill s. ' 

These tables show a decided preponderan ce of Oriental 
over Austr alian forms. Bnt we must remember that the imme­
diately adjacent lands from the supply was derived, is 
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very much richer in the one case than in the other. The 
- genera derived from Borneo and Java are ouly about one jou?'th 

of the characteristic genera of those islands ; while the 15 
Moluccan and Timorese genera are fully one thiTCl of their 
characteristic types. The PTOpoTtion derived from the Austr alian, 
is greater than that derived from the Oriental side, 

We shall exhibit this perhaps more clearly, by giving a list of 
the important groups of each set of islands which are absent 
from Celebes. 

Importa nt Families of J am and Il orneo 
absent from Celebes. 

1. Eury1 mlllid m. 5. L aniid m. 
2. Tim aliidm. 
3. Phyllornithid m. 
4. Pycnono t ic1r.e 

6. Mega1mmid m. 
7. Trogonid m. 
8. Phasianic1l'C'. 

Additional important genera of Java 0 1' 

Borneo absent from Celebes. 

1. Orth otolllUS. 
2. Copsychus. 
3. Enicuru s. 
4. Tchitr ea. 
5. P ericrocotu s. 
6. Iren a. 
7. P1aty1ophu s. 
8. Dendr ocit t<t. 
9 . Eu1abes. 

10. Hemi cercu s. 
11. Chrysocohp tes. 
12. Tiga. 
13. Micropt el'l1us. 
14. BatrachostolUUS. 
15. P a1morni s. 
16. R ollulu s, 

Impor tant Families of the Moillcoas 
absent from Celobes. 

1. M eliph agid m. 

Important genera of the 
absent from Celebes. 

1. Mim eta. 
2. Monar cha. 
3. Rhipidur a. 
4. Pach ycephala. 
5. Lycocorax . 
6. Alcyon e. 
7. Tanys iptera. 
8. Geoffroyus. 
9. E c1ectu s. 

10. Platyc ercu s. 
11. Eos. 
12. Loriu s. 

If we reckon the absent families to be each represented by 
only two important genera, we shall find the deficiency on the 
Oriental side much th e greatest; yet those on the side of the 
Moluccas are sufficiently remarkable. The l\tIeliph,agid::e are not 
indeed absolutely wanting, since a Myzomela has now been 
found in Celebes ; but all its larger and more powerful forms 
which range over almost the entire region, are absent. This 
may be balanced by the absence of the excessively abundant 
Timaliid::e of the Ind o-Malay islands, which are represented by 
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only a single species; and by the powerful Phasianid m, repre­
sented only by the common Malay jungl e fowl, perhaps intro­
delCed. The entire absence of Pycnonotid m is a very anomalous 
fact, since one of the largest genera, G?'inige1', is well represented 
in several islands of the Moluccas, and one has even been found 
in the Togian islands in the great northern inl et of Celebe::; ; 
but yet it passes over Celebes itself. Geyx, a genus of small 
kingfishers, is a parallel case, since it is found everywhere from 
India to New Guin ea, leaving out only Celebes; but th is comes 
among those cudosities of the Celebesian fauna ·which we shall 
notice further on. In the list of genera derive·d from Borneo or 
J ava, no less than 6 are represented by ident ical species (indi­
cated by sp. after the name); while in the Moluccan list 5 
are thu s· identical These must be taken to indic ate, eith er that 
the gem,s is a recent introduction , or that stragg lers still occa­
sionally enter , crossing th e breed, and thu s preventin g specific 
modification. In eith er 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 time s; 
and they therefore to some extent diminish the weight of the 
Indo-M alay affinity, as measured by the rel ations 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 th e genern, which 
are common to Celebes and the groups of islands between which 
it is situ ate d, we must admit that the connexion seems rather 
with the Oriental than with the Australian region ; but when we 
take into account the P1'Opo1'tion of the genera and species pre­
sent, to tho se which are absen t, and giving some weight to tIle 
great er extent of. coast lin e on the Indo-M alay side, we seem 
justified in stating that the Austro-Malay element is rather th e 
most fully repr esented . This resul t applies both to birds and 
mammals; and it leads us to the belief, tha t during the epoch of 
existing species and genem, Celebes has never been unit ed with 
any extensive tra ct of land eithe r on th e Indo- Malay or Austro­
Malay side, but has received immigrants from both dUl'ing n, very 
long period, th e faciliti es for immigration having been ra,thel' the 
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greate.st on the Austro -Malay or Austr alian side. ,-,.,Te have now 
to consider what furthe"r light can be thrown on the mbject uy 
the consideration of the p eczdiw' 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; whil e 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. .A rta?nides. . . (C,tID 
2. St7·e]Jtocitta.. 
3. Cha7·itornis .. " 
4. Gu;&zola, (s. g.) " 
5. B asilo7·nis .. 
6. Enocles 
7. Scissirostnt7lt " 

" 

8. M onachalcyon (Al ced [nidm) 
9. Ci ttu?"a ... " 

10. Ceycopsis ..• 
ll. lYlero]Jogon.. 
l2. Prionit1!TUs. 
13. lYlegacephalon 

Of the above, A1·tamides, },fonachalcyon, Citt1wa, and )Jfegace­
phcdon, are modifications of types characteristic of the Austr alian 
region. All are peculiar to Celebes except Citt7(,1'Ct, fonnd also in 
the Sanguir islands to the northward, but which seems to belona 

0 

to the Moluccan group . Str eptocitta, Charitornis, and Gazzola, 
are peculi ar types of Corvidre ; the two former allied to the 
magpies, the latter to th e jacl(daws. Oha1'i tomis is known only 
from the Sula islands east of Celebes, and L'3 closely related to 
Str eptocitta . There is nothing comparabl e to these three groups 
in any of the Malay island s, and they seem to have relations 
rath er with the Corvidre of the old-world northern continent. 
BasilO1'nis, Enocles, and are remark able forms of 
Sturnid re. Basilornis has a beautiful compressed crest, which in 
the allied species found in Ceram is elongated behind . Enocles 
has remarkable red super ciliary streaks , but seems allied to 
Oalornis. seems also allied to Calomis in general 
structure, but has a very peculiarly formed bill and nostrils . We 
can hardly say whether these thr ee forms show more affinity to 
Oriental or to Australian typ es, but they add to the weight of 
evidence as to the great antiquit y and isolation of th e Celebesian 
fauna. Scissi1'ost1'llrn has been classed with E761'yce1'os, a M 



CHAP. XII!.] THE AUSTRALIA N REGW:;r . 433 

gascar bird , and,With Bnphctga., an African genus; but th e pecu­
liar beak and nostril s appro ximate more to _ Cmcticns and its 
alli es, of the Austr alian region, whi ch should prob ably form a 
distinct family. deycopsis is undoubtedly int ermediate between 
the Malayan Oeyx anu the African I spidina, and is ther efore es­
pecially int eresting. l l'[e?'opogon is a remarkable forIll of bee ­
eater, allied to the Indo-M alayan lYyctiornis. (th e 
raquet-ta iled parr ots) of which two species inhabit Oelebes, and 
one the Philippin es, appears to be alli ed to the Austro-M alayan 
Geojf!·o?J1.tS. 

, Ve must finally noti ce a few genera fonnd in Celebes, whose 
nearest alli es are not ill the smrounding islands, and which thu s 
afford illu stration s of discontinuous distribution . Th e most re­
markable, perhaps, is Comcias , of whi ch a fine species inh abi ts 
Celebes ; whil e the genus is qui te unknown in the Indo-M alay 
sub-r egion, and cloes not appear again till we reach Bnrm ah and 
Indi a ; and species has no closer aftinity for Indi an th an for 
African forms. Myicdestes, a small yenow fl ycatcher, is anotber 
exmple; its nearest ally (M. cinereocapilla) being a common In dian 
bird, but unknown in the Malay islands. The Oelebesian bird 
describ ed by me as is probably a 
third case of discontinuou s dist ribution , if (as a more careful 
examin ation seems to show) it is not a p ,'ionochilus, but con­
generic with P CGcltvglossa, a bird only fonnd in th e Him al ayas . 
The fine pigeon, CCGTPophaga j OTSteni, belongs to a group found i 11 

the Philippin es, Austra lia, and New Zealand; but th e Celebes 
species is very dist inct from all th e others, and seems, if any ­
thin g, more allied to tha t of New Zealand, 

The SuIn. islands (Sllla-l11angola, Snla-taliabo, an d Sula-besi) 
lie mid way betwee n Celebes anrl the l\I[OlllCCRfl, being SO miles 
from the neare t part of Celebes, with several in t ervening 
islands, and 40 miles from Bouru , aU open sea. Theil' birds 
show, as might be expecte 1, a blendi ng of th e t wo faunas, but 
with a decided prepondera nce of that of Celebes. Out of 43 
land birds which have been collected in th ese islands, we may 
deduct 6 as of wiele range and no significance. Of t he 37 re­
mainin g, 21 are Celebesian species, and 4 are new species bu t 

F F 
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alli ed to those of Celebes; while ther e are 10 Moluccan species 
and 2 new species allied to tho se of the Moluccas. It is cmious 
that no less than 3 Moluccan genera, quite unknown in Celebes 
itself, occur here,-lI£ona1'Cha, P achycephala, and Orin-igeT; but all 
these, as well as several other of the Moluccan birds, are rather 
weak flyers, and such as are likely to hav e been carried across 
1y strong winds. Of th e genem, 23 are from Celebes, 10 from 
tbe Moluccas. These facts show, that the Sub island s form part 
of the Celebes group, although they have received an infu sion of 
Moluccan forms, which will perhap s in time spread to the main 
island, and diminish the remarkable individu ality that now cha­
racterises j t.s fauna. 

[nsects.-Of the reptiles and fi shes of Celebes we have not 
sufficient informat.ion to draw any satisfactory conclusions. I 
therefore pass to th e insect s of which something more is 
knmyn . 

The Butterflies of Celebes are not very num erous, less than 
200 species)n all having been collected; but a very pro­
portion of them, prob ably thr ee-fourth s of th e whole, are peculiar. 
There is only one peculi ar genus, A mechania , allied to Zethem (a 
group confined to the Philippine I sland s), with ,,,hich it should 
perhaps be united. Most of the genera are of wide distr ibution 
in the archip elago, or are especially Malayan, only two truly 
Austra lian genera, E lodina and AC?'optlialinia, reaching Celebes. 
On the oth er hand, 7 peculiar Oriental genera are foun9. in Celebes, 
but not furtber east, viz., Olerome, Adolias, Enripus, 
L-imenitis, I ol(UlS, and L eptoci1'CUS. There are also several indi­
cations 'of a clirect affinit y with the cont inent rather than with 

as in the cases already enum erated among bird s. A 
fine bu tte rfly, yet unnam ed, almost exact ly resembles Dicho}'1'Cl­
gia a Him alayan spec ies. Tobustu8 is closely 
alli ed to E. hcdithe1'ses of N. Indi a; there are no less than 5 species 
of Limenitis, all quite unlike those found in other par ts of the 
archipebgo. The butt erflies of Celebes are remarkably distin­
guishecl from all others in the East, by peculi ari ties of form, size, 
and colour, which TUn through groups of species belonging to 
different genera. Man y Papilionid re anel Piericlre, and some 
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Nymph alidre, have the anterior wings elongate d, with the apex 
often acute, and, what is especiaUy remarkable, an abr upt bend 
or shoulder near the base of the wing. (See Anhip elago, 
:1rd Ed. p. 281, woodcut. ) No less than 13 species of Papilio, 10 
Pierid re, and 4 or 5 Nymphalidm, are thus distinguished from 
their nearest allies in the surroundin g islands or in Indi a. In 
size again, a large numb er of Celebesian butterfli es stand pre­
eminent over their allies. The fine blwnei, 
and gigon- are perfect giants by the side of the clusely- alli ed 
forms of J ava; while P. and1'ocles is t he largest and longest-tai led, 
of all the trne swallow-tailed group of the Old ·Worlel. Among 
NY11lphalidre, th e species of Rhinopalp a anu peculiar to 
Celebes, are immensely larger than their nearest allies ; and 
several of the Pierid re are also decidedly larger, though in a less 
mark ed degree. In colour, many orth e Celebesian butte rflies differ 
from the nearest allied species; so that they acquire a singn­
larity of aspect which marks them off from the rest of the group. 
The most curious case is that of thr ee butt erfiies, belonging 
to thre e distin ct genera (Cethosia rnY1'infJ, ]lfessaTas mceonides, 
nml Atella ce1cbensis) aU having a delicate violet or lilac gloss in 
lines or patches, which is wholly wanting in every alli ed species 
of the surrounding islands. These num erous peculiarities of 
Celebesian butte rtlies are very ext raordina ry; allll imply isolation 
from surrounding lands, almost as much as do the stra nge forms 
of mammals and birds, which more promin ently character ise this 
illterest ing island. 

Of the Coleoptera we know much less, but a few int eresting 
facts may be noted. There are a numb er of fine species of 
Cicin clelc£, some of peculiar forms; and one Oclontochi lcl, a Sout h 
Amer ican genus; while Colly?:is reac11es Celebes from th e 
Oriental region. Tn Carabidre it has one peculiar genus, Dicm ­
sjJe(lcl; and a species of the fine Australian genus Catad1'o17MtS. 
In i t has the Oriental genus, Odon:olabTis. In Cetoll­
iidre it has a peculial: genus, Sternophb s, and several fine Cetonice; 
bnt the characteristic Malayan genns, found in every 
oLher island of the archip elago from Sumatra to New Guinea, 
is absent-an Hlln.logons f:wt to th e case of Ccy >; among birch 

F F 2 
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In Bupl'esLiche, the principal Austro-Malay genus, is 
fonnd here; while Sl-JOnso1', a genns 8 species of which inh abit 
Mauritiu s, has one species here and Olle in New Guin ea. In 
Longicorns th ere are four peculi ar genera, G01m('sia., P ytholia , 
Bityle, and Omb?'osaga; but th e most import ant featur es are th e 
occurr ence of th e otherwise pur ely Ind o-Malayan genera A ge­
lasta, Nyctimene , and A s;'athes ; and, of the pur ely Austr o­
Malayan A?'1'henot7('s, T1'Ysimia, X enolea, A mblYl1w?'Cl, Diallus , 
and The remainin g genera range over both l)orti ons 
of the archip elago. In the exte nsive family of Curculionid re 
,\'e can only notic e the elegant genu s, Gelebia, alli ed to E?lpho­
h(,S, which, owing to its abund ance and beauty, is a conspicnous 
feat ure in the entomology of th e island. 

OTigin of the of C'elebes.- e have now to consider , 
bri et1y, what past changes of physical geography are ind icated 
by the curious assem.blage of facts here adduced. ".Ve have 
evidentl y, in Celebes, a remnant of an exceedingly ancient lanel, 
whi ch h[1,S und ergone many varied revoluti ons; and the 
stock of ancient forms which it contains must be taken accoll11t 
of, when we speculate on the causes th at l1ave so curi ously 
limited more recent imm igrations. Going back to the arri val 
of those genera which are represented in Celebes by peculi ar 
"pcci es, and t akin g fi rst th e Am:tro-Malay genera, we find 
among them suoh groups as Z01uenc(,S (s.g.), P hlugcenas, L euco­
t?'e1'on ("i.g.), and T1lraccena, whi ch are not found in th e ]Vloluccas 
at all; and Jl£yzo?nela, founel in Tim or and Banda, but no't in 
Ceram oj' Bourll , which are nearest to Celebes. Thi s, combined 
wit h th e CUl'ious absence of so many of the commonest Moluccan 

1
'a le:c']s to the conclusion that th e Austro-Malay i11lmia l' fl.-aeue <', « . 0 

;io n took pl ace by way of Tin,!or and th e southern part of N 8W 

Guin ea. It will be remem bered, t hat to account for the I nc1o­
lVIa1ayan forms in New Guin ea, we suggested an extension of 
t hat COllntry in a westerly dir ection just nor th of Timor. No w 
this is exactly what we require, to account for th e stock ing 
of Oelebes with th e Aust ralian forms it possesses. At this time 
Rorueo did not appr oach so neal', and it was at a somewhat later 
period that the last great I ndo-Malay migrat.ion set i ll ; but 
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finding the country already fairly stocked, comparative ly few 
groups were able to establish them selves. 

Going back a little farther , we come to the entrance of tbose 
few birds and insects Wllich belong to India or Indo-China; and 
thi s probably occurred at the same time as th at continental 
extension southward , ,,,hich we found was required to account for 
a similar phenomenon in J ava. Celebes, being more remote , 
l'eceiv'ed only a' few stragglers. 'Ye have now to go much 
farth er back, to the time when the ancestors of the peculi ar 
Celebesian genera entered tbe country, and here our conjectu res 
must necessarily be less defined. 

On the Australian side we have to account for .1lIeqctcep hctlon , , . 
and the other genera of l)Urely P apuan typ e. It may perh aps 
be sufficient to say, th at we do not yet kllow tlutt these genera, 
or some very close alli es, do not still exist in New Guinea; in 
which case they may 'well have entered at the same time with 
t1le species, alrea-ely refel'l'ed to. If, on the other hand, they are 
reaUy as isolated 308 they appear to be, they repr esent an earlier 
communication, eitber by an approx imation of the two island s 
over the space now or-cupied by the Moluccas ; or, wbat is per­
haps more probable, tllrough a former extension of the Moluccas, 
which have since und ergone so much subsidence, as to lead to 
tIre exti nction of a large proportion of their ancient fauna. 
The wide-spread volcanic action, and especially tIle prevalence of 
raised coral-r eefs in almost all the island s, render this last 
supposition very probable. 

On the Oriental side the difficul ty is gren.ter ; for here ,,,e find, 
what seem to be clear iudications of a connection ,,-ith Afi'ica, as 
,,-ell as with Continental Asia, at some immensely remote epoch. 
Cynopith ccllS, Babirllsa., and Anon j GC!Jcopsis, Stn ptocitta, and Gaz­
zoln (s. g.), and perhaps may be well explained as 
descendants of ancestral types ill their respective gronps, which 
also gave rise to the special for11ls of Africa on the one hand, and of 
Asia ou the other. For this immigration we must suppose, that at 
a period before the formation of the present Indo-M alay I slands, 
a great tract of land exten ded in a north-w esterly direction, till 
it met the old Asiatic contin ent. This may have been before 
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the Him alayas had risen to any great height, alld wllen 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 
Africa, some in Malaya, and a few in Celebes. Here may 
have lived the common ancestor of 81(,8, B abi1'usa, and Phacu­
Chce1'llS; as well as of Cynopithec1ls, Cynoccphal'us, and lIfacClcus j 
of Anoa and B1lbalt(,s; of Scissi1'OSt?"l('7n and E uryccTos; of CC?/:JJ, 
Ceycopsis, and l spiclina. Such an origin accounts, too, for the 
presence of the N orth-Jndi an forms in Celebes; and it offers less 
difficulties than a direct connection with continental Africa, which 
once appeared to be the only solution of the problem. If this 
south-eastward extension of Asia Occurred at th e same tim e as 
the north-eastward extension of South Africa and Madagascar, ' 
the two early continents may have approached each other suffi­
ciently to have allowed of some int erchange of forms: Tanius 
may be the descendant of some Lemurille animal that then 
entered the Malayan area, while the progenitors of CTyptop1'octa . ;r' 
may then have passed from Asia to Madagascar. 

It is tru e that we here reach the extremest limits of specula­
tion ; but when we ha ve before us such singular phenomena as 
are presented by the fauna of the island of Celebes, we can hardly 
help endeavour ing to picture to our imaginations by what past 
changes of land and sea (in thems elves not improbable) the actual 
condition uf things may have been brought about. 

I I. A 1lstmli cl and Ta smanicl, 01' the A ustml-ian 

A genera l sketch of Australian zoology hftving been given in the 
em'lier part of this chapter, it will not be necessary to occupy much 
time on this sub-region, which is as remarkably homogeneous as 
the one we have just left is het etogeneous. Althou gh much of 
the north ern part of Australia is within the tropi cs, while Vic­
toria and Tasman ia are sit uated from 36° to 43° south latitude, 
there is no striking change in the character of the fauna 
throughout the contin ent; a number of import ant gel1era extend ­
ing over the whole- country, and giVing a very uniform character 
to its zoology. The eastern parts, including the colonies of New 
South Wal es and Queensland, are und oubted ly the richest, several 





ClLlP. Xli!.] THE AUSTBA LI AN REGION. 439 

> peculiar types being foullCl only here. The southe rn port.ion -is 
somewhat poorer, and has very few peculiar forms; and Tasmania 
being isolated is poorer still, yet its zoology has much resem-
blance to that of Victoria, froni which country it has evidently 
not been very long separated. The north, as far as yet kno wn, is 
characteri sed by hardly any peculiar forms, but by the occurrenc e 
of a number of Papuan types, which have evidently been derived 
from New Guinea . 

l11wnmalia.-The Australian suh-region conta ins about 160 
species of Mammalia, of which 3 are Monotrem ata, 102 Marsu­
pials, 23 Chiroptel;a, 1 Cal'llivora (the native dog, probably not 
indigenous), and 31 lVIuridffi. The north is characterised by a 
species of the Austro- 1VIalayan genus Pha scola?'Ctos (the 
koala, or nativ e bear) is found only in the eastern distri cts; ' 
Phascolomys (the wombat) in the south- east and Tasmanift; 
Pctal&?'istf,(, (a peculi ar form of flying opossum) in the east. Thy­
lacinus (the zebra-wolf), and San ophilus (the" native devil "), 
two carnivorou s marsupials, are confined to Tasmania. vVest 
Australia , the most isolated and peculia r region botanic ally, 
alone possesses the curious lit tle hon ey-eating TCi1'sipes, and the· 
Pemgcdea, or native rabb it. The remarkab le lJ1y?'?nccobi1.s, a 
small ant-e ating marsupial, is found in th e west and south; 
and . Onychogalect, a genus of kangaroos, in vVest and Centra l 
Australia. All the other genera have a wider distribution, as 
will be seen by a reference to the list at the end of this 
chapte r. 

Plate X I. A Scene in rpasmconia, with ChcG?'etcte?'istic 1I1ammalic., 
-As some of the most remark able Mammali a of the Austra lian 
region are now found only in Tasmania , we have chosen thi s 
island for th e scene of our fiTst illu stration of the fauna of the 
Australi an sub-r egion. The pair of large strip ed animals are 
zebra-wolves ( Th ylacinlls th e largest and most de­
structive of the carnivorous marsupi als, These creat ures used to 
be tolerably plentiful in Tasmania, where they are alone found. 
They are also can ed " native tigers," or" native hyffiuas ;" and being 
destru ctive to sheep, they have been destroyed by the farm ers 
and will doubtl ess SOO)) be exte rmin ated, In the foregronnd on 
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th e left is a bandicoot (Pemmeles g1mnii). These are delicate little , 
animals allied to_ the kangaroos; and they are found in all parts of 
Austra lia, and Tasmania, to which latt er country this species 
is confined. On the right is the wombat (Pha-scolo?nYs 
a root-eating marsupi al, with large incisor teeth-like those of our 
rodents. They inh abit south-ea st Australia and Tasmania. In 
the foreground is the porcupine ant-eater setosa), belong­
ing to a distinct order of mammalia, Monotremata, of which the 
only other member il:i the duck-bill ed These 
animals are, however, more nearly allied to the marsupials, than 
to the insectivora or edeiltat a of the rest of the world, -which in 
some respects they resemble. An allied species (Echidna hYSt1'ix) 
inh abits south-east Australia. 

B i1"Cls.-Austra lia (with Tasmania) possesses about 630 species 
of birds, of which 485 are land-birds. Not more than about one­
twentieth of these are found elsewhere, so tlmt it has a larae r 

- '" proportion of endemic species than any other sub-region on the 
globe. These birds are divid ed among the several orders as 
follows : 

Passeres 3116 Accipltr es ... 36 
Picar ire 41 GnLU re 77 
P sittaci 60 Anseres 65 
Columb m 24 Struthion es 3 
Galliu m 15 

The Psitt aci , -we see, are very richly represented, whil e the 
Picari lOB are comparative ly few ; and th e OolumblOB are scarce 
as compared with their abundance in the Austro-M alay sub-

regIOn. 
Birds seem to be very evenly distributed ovor all Australia; 

compara tively few genera of being locally re­
stri cted. In the eastern distr ict s alone, we find 01'ig'lna, 
and 0 1·thonyx (Sylviid re); Se1'iculus and (Para­
diseid lOB); (Columbid lOB); and TcdegaUa (Megapo c1iidlOB). 
N ectar-inia, Pitta, PtiloTlds, C'hlam,ydodem, and Sphecothe1'es, 
range from th e north down the east coasts. N anocles (Psittac idlOB), 
anel L ipca (Megapodiidre), are south ern forms, th€ first extend ing 
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to Tasmania ; which island appears to possess no peculiar 
genns of birds except Enclyptcs, one of the penguin s. "\Vest 
Australia has no wholly peculiar genus except a 
curious form of ground parroq uet ; the singular At1'ichia, first 
found here, having been disc.:overed in th e east. In Nor th 
Australia, Ernblema (Ploceidru) is the only peculiar Australian 
genus, but several Austro-Malayan and Papuftn genera enter ,­
as, SyrncG ftnd TanysilJtcm (Aicedinidre); J11achCl3rihynchus 
(l\1uscicapiclre); C'alomis (Stumid re); Man1lCoclicG, PtilO1'his, and 
./Ehwmcl7ls (Paradiseiclm) ; Megctpoclius; and C/asua1'i7ts, The pre­
sence of a species of bustard (E7Gpoclotis) in Australia, is very 
CUl'ious, its nearest allies being in the plains of India and Africa, 
Among waders the genus T?'ibonyx, a thick-legged bird some­
what resembling the Notomis of New Zealand, though not closely 
alli ed to it, is the most remarkable. The district w11ere the 
typical Australi an forms most "abound is und oubtedly the eastern 
side of the island, The north and t50uth are both somewhat 
poorer, the west much poorer, a] though it possesses a few very 
peculiar forms, especia1ly among Mammali a, Tasmania is the 
poorest of all, a considerable number of genera being here want­
ing; but, except the two peculiar carnivorous marsupials, it 
possesses nothing to mark it off z:oologically from the adjacent 
par ts of th e main land. It is probftble that its insular climate, 
1110re moist and less variable than that of Australia, may not 1)e 
suitabl e to some of the absent forms; while others may require 
more space and more varied conditions; than arc offered by a 
comparatiyely small island. 

The remainin g classes of animals have been already discussed 
in our sketch of the region as a whole (p. 396). 

Plate XII. I llustmting the of A 7lstmlicb.-In this 
plate we take New South , Vales as our locality, and represent 
chiefly, the more remarkable Australi an types of birds. The 
most conspicuous figure is the wonderful lyre-bird (Menum 
pe?'bcG), the elegant plumage of whose tail is altogethe r unique in 
th e whole class of birds. The unadorned bird is the fema.le. In 
the centre is the emu (D?'o?nccus novcc-hollcmclicc), the repres en­
tativ e in Australia, of the ostri ch in Africa and America., but 
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101lging to a different family, the Cas urfl. l'iich-e. To the right are 
fl. pair of crested pigeons (Ocyphaps loplwtes), one of the many sin- ' 
gular forms of the pigeon ffl.mily to which the Australian re­
gion gives birth. In every other part of the globe pigeons me 
smooth-headed birds, but here they have developed three dis­
tin ct forms of crest, as seen in tllis bird, the crowned pigeon 
figured in Pl:lte X., and the double-crested pigeon (LopholCIJm ns 
antcwcticus). The large bird on the tree is one of the Australian 
frog-mouthed goat -suckers (Pocla1'gus st1'igoicles), 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, but 
hunt about the branches of trees at dusk, for large insects, and 
also for unfledged birds. A large kangaroo (j]lfacrop71s giganteus) 
is seen in the distanc e ; and passing through the air a fiyilla . , 0 

opossum (Pdcwnls SCi'll1'WS), a beautiful modification of fl. lllfl.l'SU-
pial, so as to resemble in form and 1mbits the flying squirrels 
of the northern hemi sphere. 

III. '['he Pacific Is lands, 01' Polynesian 81Ib-1'egiun. 

Although t.he area of this sub-region is so vast, and the 
numb er of islands it contains almost inntlln erabl e, there is a 
considerab le amount of uniformity in its forms of anima l 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 biJ:ds prevail; and this is the only class of animals all 

which we can depend, mammalia being quite absent, and reptil es 
very scarce. The Sandwi ch I sla.nds, however, form an exception 
to thi s uniformity; and, as far as we yet know, they are so 
peculi ar that they ought , perh.aps, to form a separate 
They are, however, geograp lllcally. a pal't of and a 
more careful inve stigat ion of theIr natural hIstory may show 
more points of agreement with the other islands. , It is therefore 
a matter of convenience, at .to them in th e Poly­
nesian sub-region, which may be dIVIded mto Polyn esia proper 
and the Sandwich I sland s. 

Polyn esia proper consists of a number of g l'OUp S of islands of 
some import ance, and a host of smaller int ermedi ate islets, 

\ 
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1'0 1' the purpose of zoological comparison, we may class them in 
four main divisions. 1. The Ladrone and Caroline I slands; 
2. New Caledonia and the New Hebrid es ; 3. The Fiji, Tonga, 
and Samoa Islands ; 4. The Society, and l\1al'quesas Isl and". 
The typical Polynesian fauna is most developed in the third 
division; and it will be well to describe this first, and then show 
how the other islands diverge from it, and approximate other 
sub-regions. 

Piji, Tongct, and Sct1noa I slands.-The lanel-birds inhabiting 
. these islands belong to 41 genera, of which 17 are characteristic 
of the Australian region, and 9 more peculiarly folyne sian. 
The characteristic Australian genera are the following : P etrof,ca 
(Sylviidm) ; La lage (Campephagidm) ; 11fonrm ha, Rhipi­

(Muscicapiche); Pctchycephala (Pachycephalidm); Rectes 
(Laniidm) ; Ptilotis, A nthochCIJ'l'Ct (Meliph agidre) ; A ?na­
dinct, Eyt1mtm, (Ploceidm) ; (Artamidm) ; (Tri­
choglossidm); Pt-ilopus, PhlogCIJnas (Columbidm); Megapoclins 
(Megapodiidm). 

The peculiar Polynesian genera are :-l'ala?'l >', L ampr oliCL 
(Sylviidm); Aplonis, Stw'nod es (Sturniche); l'oclimmphlls, 
(Alceclinid m) ; Py?'hlllopsis, Oyanm'amphtts, (Platycerciche) ; C'o1"i­
phibl S (Trichoglossidm) ; Didnnml ltLS (Didun culid m). 

The wide-spread genera are Zosterops, H inmclo, H al­
cyon, Collucalia, I CLntli03nas, Ca1'pophaga, 

H aliwet1ts, A stur, Cinus , St1'ix, A sia. The aquatic bird s 
are fifteen in numb er, all wic1e-spreac1 species except one-a form 
of moor-hen (Ga,lliilUlic1m), which has been constituted a new 
genus Panu.diastes. 

Society, and l slancls.-Here, the num bel' of genera of 
land-birds has cOllsider!i.bly diminished, amountin g only to 16 
in all. The charact eristic Austr alian genera are 5 ;- Jlfonanha , 
Antlw chcem, T?'ichogloSS1.bS, PtiloP1LS, and Phlag03ncLS. The Poly­
nesian genera are 4 ;-Tctia?'e, Tocli?'amphus, 

and one recently described genus, an ex­
traorclinary form of large fruit pigeon, here classed und er Oal'­
paphaga. These remote groups have thus all th e character of 
Oceanic islands, even as regards the rest of Polyne sia, since they 
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possess hardly any thin g, but what they might have received 
by immigratio n over a wide exten t of ocean. 

L adTone, and Cct?'oline I slct71cls.-Th ese extens ive groups of 
small islands are very . imperfectly known, yet a considerahle 
num ber of birds have been obtained. They possess two 
peculiar Polynesi an genera, Tatan and Stu1'1wcles; one peculiar 
sub-genus , Psct'lnmathia (here includ ed under ACl'oceplwl us) ; 
and ten of th e typical Australi an genera found ill Polyn esia,­
L atage, J1iona1'Clw, jJIyiag1'a, jJiyzo7llela, 

Phlogcenas, PtiloP7tS, and jJfcr;a2Jodi1ls, as well as the 
Palman genus Rectes, and th e Malayan Calomis ;-so that they 
Cal,l be certainly placed in the sub-region, Genera which do 
not occur in th e other Polyn esian islands are, ACTocephal7tS, (s.g. 
P sanwwthia) qriginally derived perhaps from the Philippin es; 
and Cap1'i11wlgus, a peculiar species, allied to one from Japan. 

N ew Caledonia, and tlie .LVew Hebl'ides.- Alth ough these islands 
seem best placed 'with Polyn esia, yet they form a transition to 
Australia propel', and to the Pap nan group. They possess 30 
genera of land-bird s, 18 of which are typi cal of the Austra liail 
l'egion; but while 13 are also Polyne sian, there are 5 which do 
not pass furth er east. These are Acanth izet, Eopsalt1'ia, Gtici­
phila, Phi lemon, and I ant ltcenas, The peculiar Polynesia n genus, 
Aplonis, of which thr ee species inh abit New Caledonia, link it to 
the other portion s of the sub-r egion. The following are the 
genera at present known from New Caledonia :-T1wdus, A can­
thiza, Cct1npephaga, Lalage, jl'[yiag7'Ct, RhipicZ'I;W'ct, Pachvcephala, 
Eopsaltria, Cormts, Physoco1'ClX (s.g. of C01'VUS, alli ed to the jack­
daws), Gticphita., Anthoc hcl3l'Ct, Philemon, ZOStCTOPS, l!:1"!)th1'1t1'a, 
.A21lonis, ATtamu s, C'lIcuhts, H alcyon, Collocal-ia, CyanoTctmplws, 

l'tiloplls, C'm'21oplwga, jJiac1'opygia, I anthcenas, 
Chalcophaps, H aliastuT, A ccipite1'. The curious Rhino chetas 

illbatus, fOl'n1ing th e type of ,L dist inct family of bird s (Rhino ­
chetidm), a.llied to the herons, is only known from New Cale­
donia. 

It thu s appears, th at not more than about 50 genera and 150 
species of lanel-birds, are known from the vast numb er of island s 
that are sca.ttered over the Central Pacific, and it is not pi'Obable 
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_th at the numb er will be very largely increased. Some of the 
species, as th e E1Gclynamis taitensis and Tatan lOl1gi?'ost1'1:s, range 
over 40° of longitude, from th e Fiji I slands to th e Marqu esas, In 
other genera, as Cyano?'C!?nplms and Ptilop1GS, each import ant 
island or group of islands, has it ::; peculiar species. The connec­
tion of aU these islands with each other, on th e one hand, and 
their close relation to the Australian region, on-th e other, are 
equally apparent; but \\-e have no mat erials for specu­
lating with any success,o n the long series of changes that have 
brought about th eir existing condition , as regards th eir peculiar 
forms of animal life. 

Sunclwich I slands.-Thi s somewhat exte nsive group of large 
islands, is only known to contain 11 and 18 species of 
indigenous lanel-birds; and even of this small numb er, two bird s 
of prey are wide ranging species, which may well have reached the 
islands durin g their present isohl.ted condit ion. Th ese latte r are, 
S t?·ix dclicatnla , an owl spread over Australi a and th e Pacific; 
and A sio accipitr in7LS, a species which has reached the Galapagos 
from S. America, and thence perhaps t he Sandwich Islands. Of 
the remaining 8 genera, one is a crow (C'0?'1)1lS hawaicl1sis), and 
anoth er a fishing eagle (Panclion solitm'in s), of peculi ar specjes; 
leaving 7 genera, 'which are all (accurding to Mr. ScI ateI') peculia.r. 
:First we have C'lwsicmpis, a gem:.s of Muscicapidm, contai ning 
two species (which may however belung to distinct genera) ; lind 
as th e entir e family is unknow n on the American continent 
th ese bird s must almost certainl y be alli E:d to some of th e 
num erous l1 uscicapine forms of the Anstralian region. Next 
we have the pur ely Australian family MelipLagicke, represented 
by two genem,-!J.foho, an isolated fm'IU, and a genns 
established by Mr. Sclater for a bird before classed in EntD?nZlzn, 
an Austra lian group. The four remainin g genera are believed 
by Mr. Sclater to belong to one group, the Drepan ididre, alt ogeth er 
confined to the Sandwich Islands. Two of them, Dnpanis and 
H em'ignath7LS, with three species each, are llndoubteclly allied; 
the other two, Loxops aud Psitt1'?'oslra, have usually been classed 
as finches. The former seem to approach the Dicreidm; and all 
resemble this gronl) in Uleil' coloration. 
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The aquatic birds and waders all belong to wide-spread 
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 oth er group 
of islands, and they arl? even more strikingly characterised by 
what seems to be a peculiar family. The only other class of 
terrestri al animals at all adequately r e.pres ented 011 these islands, 
are the land shells; and here too we find a peculiar family, sub­
family, or genus (Ach atinella 'or Achatin ellid ro) consisting of a 
nll.mber of genera, or sub-genera,- according to the diverg ent views 
of modern cOllchologists,-and !learly 300 species. The Rev .. J. 
T. Gulick, who has made a special study of th ese shells on the 
spot, considers that there are 10 genera, some of which are con­
fined to single islands. The species are so restri cted that their 
aver age range is not more th an five or six square miles, whil e 
some are confined to a trclct of only two square miles in exte nt, 
and very few rang e over an entir e island . Some species are 
confined to the mountain ridges, others to the valley s ; and each 
ridge or valley possesses its peculiar specie$. Consid erably 
1110re than half the species occur in the island of Oahu , where 
there is a good deal of forest. Very few shell s belOnging to 
oth er groups occur, and they are all small and obscure; the 
Ach atin elhe almost monopoli sing th e entire archipela go. 

R emcwlcs on the pTo"/:inble past hist01'Y oj the Sandwic h I slands. 
-The exis tellce of these peculi ar groups of bird s and land­
shells in so remote a group of volcanic islands, clearly indi cates 
that they are but the relics of a :l)1ore exte nsive land; and th e 
reefs and islets that stretch for more than 1,000 111iles in a west-
110rth-west dire ction, may be the remain s of a country once 
sufficiently extensive to develop e th ese and many ot.her, now 
extinct, forms of life.l 

Some light may perhaps be thrown on the past histo ry of th e 

I A new gf'nns of Beetles (Aptej'ocycI1ts) of the f<tmily Lncanidre, hns 
recentl y been describe d from the Sltndwi ch I slands, and it is said to be most 
nearly related to a group inhabitin g Chili,- an indicatio n either of th e great 
antiquity of the f'luna, or of the var ied accidental migrat ions from which it j 

has h ltd its origin. . 
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Sandwich I slands, by the peculiar plants which are found on 
their mount ains. The peak of Teneriffe produc es no Alpine 
plants of ElU'opean type, and this has been considered to prove 
th at it has been always isolated; 'whereas the occurrence of North 
Temperate forms on the mountains of Jav a, accords with other evi­
dence of this island baving once formed part of the Asiatic con ­
tinent. Now on the higher summits of the Sandwich I slands, 
nearly 30 genera of Arcti c and North Temperate flowering plants 
have been found. Many of these occur also in t.he South Temp erate 
zone, in Australia or New Zealand; cut there are others which 
seem plainly to point to a former connection with some North 
Temverate land , probably California, as a numb er of islets are 
scattered ill the ocean between the two countries. The most 
int eresting genera are the following :-Silene, which is wholly 
North Temperat e, except that it occurs in S. Africa; Vicia, 
also North Temperate, and in South Temp erate America; 
FmgaTia, with a similar distrib ution; Aste?', widely sprea d 
in America, otherwi se N orth only; Vaccim:71?n, 
wholly confined to the north ern hemisphere, in cold and 
temperate climates. N on6 ' of these are found in Australia or 
New Zealand ; and their presence in the Sandwich TslanLls 
seems clearly .to indic ate rt former appro ximati on to North 
Temperate America, alth ough the absence of rtHy American 
forms of vertebrata rell ders it certain thrtt no actual land con­
nection ever took vlace. 

Recent soundin gs have sho\vn, that the Sandwich Islands 
rise from a sert which is 3,000 frtthoms or 18,000 feet deep ; 
whil e th ere is a depth of at least 2,000 fathoms all across to 
Californ ia on one side, and to Jap an on the other. Between 
th e Fiji I slands, New Caledonia , the SoloTpon Islands, and 
Austral ia, the depth is abOl,lt 1,300 fatho l'l1s, and between Sydn ey 
and New Zealand 2,600. fathoms; showing, in every case, a 
general accordan ce between the dept h of sea and the app roxi­
mation of the several fau nas. In a few more years, when it is 
to be hoped we shall know the contonr of th e sea-botto m. bett er 
than that of the continent s, we shall be ftble to arr ive at more 
definite and trustworthy c(lJ1clusions as to th e probab le changes 
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of land and sea by which tlJ.e phenomena of animal distribution I , . 
in the Pacific have been brought about. 

R eptiles oj the Polynesian researches of 
Mr. Darwin on Coral Island s, proved, that large areas in the 
Pacific Ocean have ' been recently subsiding; but the peculi ar 
forms of lUe 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 formerl 
part of the Australian or Papuan continents, or if they did , th at 
they have been since subjected to such an amount of 
as to extermin ate most of their higher terr estri al forms of life. 
It is a remarkable circumstance, that althou gh Mammalift (except 
bats) are wantin g, th ere are a considerable number of rephles 
ranging over the whole sub-region. Lizards are the :most 
numerou s, five families and fourt een genera being represl'ntec1, 
as follows :-

1. (GYlllnopthalmiclm) Fiji Islnnc1s. 
All the island s. 2. Abl epharn s " 

3. Lygosoma (Scinciclre) 
4. Mabonya " 
5. Euprep es " 
6. D act'ljiopenls .. . (Geckotic1re) 
7. DOl'Yllm . .. (Geckotid re) 
8. Gehyra " 
9. AmydolCttt1'tts . .. " 

10. H ete ron ot't ., 
11. (Joj'j'elophns ... " 
12. B mchylophns . . . (Ignanid re) 
1:3. Lophum (Agnluid re) 
14. ChL01·OSCCtrtes .. . " 

Pel ew Tsla.ncls, New Caledonia. 
Sa.moa I sla.nc1s. 
P,wific Isla.nds. 

.. . Sandwi ch Island s. 
... P acific I sland s . 
. . . !,iji 
... I alnt!. 
. . . Fiji I sland s. 

N ew Caledonia .. 
Fiji I sland s. 
P elew I sla nus. 
Fiji 

The first fi ve are genera, represented mostly by 
peculiar species ; but sometimes th e species heW? It 

wide ran ae, as in th e case of Ablepham s p cec'Lloplc11?'IlS, wln ch 
to Dr. Gi.i.nther) is found in Timor , Australia, New 

Caledonia, Savage Island (one of the Samoa group), and th e 
Sandwich Islands ! Gehym and 'H eteTonota are Australi a" 
genera; whil e L ophu.1'a has reached P elew I sland s from th e 
Moluccas. The remaind er (print ed in itali cs), are peculi ar genera ; 

being especially in terl."sting as all exa mpl e of all. 
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otherwise peculiar American family, so far across the 
Pacific. 

Snakes are much less abundant, only four genera being repre­
sented, one of them ·marine. They are, Anoploclipsas, a peculiar 
genus of Amblycephalidre from New Caledonia; Enyg'l'lts, a 
genus of Pythonidre from t.he Fiji Islands; Ogrnoclon, a peculiar 
genus of Elapidre, also from the Fij i Islands, bu.t ran ging to 
Papua and the Moluccas; and Plcttu1"lts, a wide-spread genus of 
sea-snakes (Hydrophid re). In the more remote Sandwich and 
Society I slands there appear to be no snakes. This accords 
with our conclusion that lizards have some special llleans 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 I slands . 

A species of Hyla is said to inhabit the New Hebrides, and 
several species of Platyma ntis (tree -frogs) 'are found in the Fiji 
I slands; but otherwise the Amphi bians appea r to be unrepr e­
sented in the sub-region, though they will most lik ely be found 
in so large' an island as New Caledonia. ' 

From the foregoing sl\etch, it appears, that although the 
reptiles present some special featur es, 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 I s­
lands is to be found th e fulle st developm ent of their peculi ar 
fauDa. 

IV. New Zealctncl S1tb-7'CgiO?I. 

The islands of New Zealand a.re more completely oceanic 
than any other extensive tract of land, being about 1,200 
miles from Australia ::md nearl y the same distance from New 

. Caledonia and the Friendly I sles. There are, however, several 
islets scattered around, whose productions show that they 
, ,long to the same sub-region i-the principal being, Norfolk 
island, Lord Howe's Island, and the Kermadec I sles, on the 
north; Chatham Island on the east; the Auckland and Mac­
quarie Isl es on the south i-and if these were once joined to 

G G 
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New Zealand, there would have been formed an island-con­
tin ent not much inferior in extent to Australia itself. 

New Zealand is wholly situ ated 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 limit s of the South-Temp erate forest zone ; and thi s 
leads to its productions often resembling those of the tropic al, 
but moist and wooded, islands of th e Pacific, Tather than th ose 
of the temperate, but arid and scantily wooded plains of Aus­
tralia . The two islands of New Zealand are about the s.ame 
extent (approximately) as the British I sles, but the difference in 
the general features of their natural history is very great. There 
are, in the former, no mammalia, less th an half as many bird s, 
very few reptil es and fTesh-water fishes, and an excessive -and 
most unint elligible poverty of insects; yet, considering the 
situ ation of the islands and their evidently lung-continu ed 
isolation, the wonder rather is that th eir fauna is so varied 
and int eresting as it is found to be. Our knowledge of this 
fauna, though 'no doubt far from complete, is sufficiently 
ample; aud it will be well to give a pretty full account of 
it, in order to see what conclusions may be drawn as its 
origin. 

Ma1nl1Wlia.-Th e only mammals positively known as indi­
genous to New Zealand are two bats, both peculiar to it,-S coto­
phi lus tubeTCulatus and Mystacina The former is 
alli ed to Australi an forms; the latter is more int eresting, as 
bein a a peculiar genus of th e family Noctilionid re, which does 
not :xist in Austra lia; and in having decided resemblances to 
the Phyllostomidre of America, so that it may almost be 
considered to be a connecting link betwee n the two families. A 
forest rat is said to have once abolUlded 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 in troduced 
species. The seals are wide-spread antarctic forms which have 
no geographi cal significance.· 

Birds.- A bout 145 species of birds are natives of New Zealand, 
of which 88 are .waders or aquatics, leaving 57land-birc1s belong-
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ing to 34 genera. Of this latter number , Hi, or nearly half, are 
peculiar; aud there are also 5 peculiar genera of waders and 
a:quatic birds, making-: 21 in all. Of the remaining genei'a of 
land-bird s, four are cosmopolite or of very wide range, while the 
remainder are characteristic of the Austr alian region. The 
following is a list of the Australian genera found in New 
Zealand: Ge7'ygone, Ortlwnyx (Sylviid re); 
(Oampephagidre); (Muscicapidre) ; .Anthochcem (Meli­
phagidre); Zoste1'ops (Dicreidm); (Platycerciclre) ; 

(Oolumbida:); H ie1'Cwiclea ' (FaJconidre); T1'ibonyx 
(Rallid re). Besides these there are several genera of wide 
range, as follows (Motacillidre); Hirundo (Hirun­
clinidre) ; Ch1'Ysococcyx, (Ouculidre) ; Halcyon (Alce­
dinidre); Coturnix (Tetraonidre); (Falconidre); .Athene 
(Strigid re) . 

Most of the above genera are represented by peculiar New 
Zealand species, but in several cases the species are identical 
with those of Australi a, as in the following: .Anthochcera cantn ­

Zosterops latemlis, H intndo nigricans, and ChTysococcyx 
also tait ensis-which is Polynesian. 

Vie now come to the genera peculiar to New Zealand, w hil:h 
are of especial interest: 

LI ST OF GENERA OF BIRDS PECULIAR TO NEW ZEALAND. 

Family and Genus. 
SYLVIID .iE. 

1. Myiollloim 
2: Miro " . 

TIM ALIID .iE (1) 
3. Turnagra 

SITTIDlE. 
4. Xenicus 
5. Acanthisitta 

PARID iE. 
6. Certhiparus 

MELIPH AGID .iE. 
7. Prosthemadera 
8. P ogonornis 
9. Anthornis 

No. of 
Species. 

3 
2 

2 

3 
1 

2 

1 
1 
3 

Remarks. 

Alliedto Petroi ca,an Australian genus 

" " 

Of doubtful affinities. 

Of doubtful affinities. 
Of doubtful affinities. 

Of doubtful affinities. 

" " 

Peculiar genera of honeysuckers, a 
f,uni ly which is confined to the 
Australian Region. 

G G 2 
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. Famil y and Gellus. 
STliRNID£. 

10. Creaclion 
11. Heterolocha 
12. Callreas 

NE STORID£. 
13. N estor .. . 

ST RING OPID£. 
14. Str ingops 

STRIG ID .tE. 

Iii. (Sceloglnu x) 

Hi. Ocydr ollllli; 

Ii . Notorni s 

C IIA RADR llD £ . 

18. Thinorni s 
]9. AnarhYllchu 8 .. , 

A:-U TI D.:E. 

20. H ym(;Jloht' m1l3 

APTERYGID i E. 

2 1. Apteryx 

Xo. or 

2 
1 
2 

Remarks . 

These .three gene ra a re probably 
nliled, and perh aps form a. di,­
tinct family. 

3 A peculiar family of P nn ots. 

A peculiar family of Parr ot:l. 

s.g. of Ath (,IH'. 

(j Allied to Etd abeo?·n·i.s, nn Au st.raliall 
gell l1s. 

A llied to l'orphy rio, a genus of' wiele 

Allied to 1l!nlacorhynchus , nn Auo­
tmlia n genus. 

4 Formin g a pc.cuEar family. 

vVe have thus u wonderful amount of s.peciulit y; yet the afti-
11ities of the fauna, whenever they can be traced, are with Aus­
tralia or Polynesia. Nine genera of New Zealand birds are 
charact eristically Australian, and the eight genera of " 'ide range 
are Aust.ralian also. Of the peculiar genera .. 7 or 8 are unc1ouutec11y 
allied to Austr alian groups. There are also four Australi an and 
one Polynesian species: EYen t.he peculiar ja1nil,ll, N estoridm, is 
allied to the Australi an Trichoglossic1[e. We have th erefoJ'r every 
gradat.ion of similarity to the Australian fauna, from ident ical 
species, thr ough identical genera, and allied genera, to distinct 
but allied families; clearly indi cat.ing very long continued yet 
m.re immigatiol1s frol11 Australia or Polyne sia; immigrations which 
are continued down to our day. For resident ornithologi sts be­
lieve, that the Zoste1'Ops late1'Ctlis has found its 'Nay to New Zea­
land within the la.'lt few years, and that th e two cuckoos now 
rnigra.te annua lly, the one from Australia, the' other from some 

1 
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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 ohser\red 
that the cuckoos appear annually in certai.n district s and again 
disappear; but their course does not seem to have been 
still less have tllflY ever been actually seen arriving or sleparting 
across the ocean. In a country whi.ch has still such wide tracts 
of unsettled land, it is very possible .that the birds in question 
may only from one part of the islands to anothcr. 

Islets oj the N ew Zealand Sub-?·eg·ion. 

"Ve will here notice the smaller islands belonging to the sub­
region, as it is chiefly their birds that possess any interest . 

.1.Vol'jolk I slancl.-Th e land-birds recorded from this island 
amount to 15 species, of which 8 are Australi an, viz.: Climac­
tel'is sccmdens, SY?n1nO?'1Jhus Zoste?'ops t enni?'ost?'is and 
Z. albogulm'1s , Hal cyon SCtnCt1bS, PlatyccJ'mbs penncmti, Ca?'17ophaga 
spadicCCl, Phapspicrbta and P. chalcoptcm. Of the peculiar 

, species three belong to Australian genera; Pet?'oicc{" Ge1'ygone, and 
one to a cosmopolitan genus, T'u1'Clus. So far the 

affinity seems to be all Australian, and there remain only three 
birds which ally this island to New Zealaud,- .1.Yesto?' 'Pl'oclnctus, 
CycmoTC£?nph1(.s ?'Ctync?"i, and Noio?'nis alba.. The former inhalJited 
the smallPhillip I sland (close to N orfolk but is now extinct.. 
Being a typical New Zealand genus, quite incapable of flying 
across the sea, its presence necessitat es some former connexion 
between the two islands, and it is therefore pel'ha11S of more 
weight than all the Anstralian genera and species, which are birds 
capable of long flights.. The Cyano1'a?71!plw,s is allied to a New 
Zealand broad-tailed parroqu et. The Not01'nis alba is extinct, 
but two specimens exist in museums, and it i's even a stronger 
case than the N est01', as showing a former approximation or union 
of th is island with New Zealand. A beautiful figure of this 
bird is gi.ven in the for 1873. 

Lonl H owe's l slancl.-Thi s small island, situ ated half-way 
between Austra lia and Norfolk Island, is interest ing, as contain­
ing a peculiar specics of the New ZCRlanc1 genus Ocycl?'C'?nus, or 
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wood-hen 'C O. sylvest1'is). There is also a peculiar thrush, , 
vinitinctus. Its other birds are wholly of Australian types, and 
most of them probably Australian species. The following have 
been observed, and no doubt constitute nearly its whole indigen­
ous bird fauna. ACClnthiza sp., Rhipidu ·ra sp., Pachycephalcl 
turalis, Zoste1'Ops strennuus and Z. teph1'opleurus, St?'e:peTCl sp., 
Halcyon sp., and Ohalcophaga clL1'ysochlora, The two species of 
Zosterops are peculiar. The Ocyd1'01n71S 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 ..LVoto1'nis albel which 
is extinct in Norfolk Island, the connection 'will be rendered 
still more clear. 

Ohatha17L I slands.-These small islands, 450 miles east of New 
Zealand, possess about 40 species of birds, of which 13 are land­
bll'ds, All but one belong to New Zealand genera, and all but 
five are New Zealand species . The fonowing are the genera of 
the land-birds: Sphenceacus, Ge1'ygone, Myiomoim, 
Zoste1'ops, Prosthemade1'a, Anth01'nis, Oh1'YSOCOccyx,Oyano-
mmphus, Oarpoplwga, The peculiar species are An-
tkornis melanocephala, Myi01noi1'Cl, cliffenbctchi and Af. tmveni, 
Rhipiclum flab ellifera, and a peculiar rail incapable of flight, 
named by Captain Hutton Oabahls moclestus. It is stateil. that 
the Zosterops differs from that of New Zealand, and is also a 
migrant; and it is therefore believed to come every year from 
Australia, passing over New Zealand, a diRtance of nearly 1,700 
miles! FurtheT investigation will perhaps discover some other 
explanation of the facts, It is also stated, that the pigeon and 
one of the small birds (? (JeTygone or Zosterops) have arrived at 
the islands within the last eight years. The furt.her de-
clare, that both the St1'ingops and.A ptcryx once lllhablted the 
islands but were exterminated about the year 1835. 

The a.re situated nearly 300 miles 
sou th of New Zealand, and possess six land-birds, of which three 
are peculiar,-Anth71s cl1lclclancliclls, ct1lclclandiclls, 
and 0, malhe rbii, the others being New Zealand species of 
Myiomoim, P1'osthenwcle1'Cl, and Antho rnis, It is remarkable '. 
that two peculiar parrots of the same genus should inhabit these 
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small islands; but - such localitie s seem favoumble to the Piaty­
cercidre, for another peculiar species is found in the remote Mac­
quarie more than 400 miles farther south. .A. peculi ar 
species and genus of ducks, N esonetta cw,clclanclica, is also found 
here, and as far as yet known, nowhere else. .A. species of 
the northern genus Mergt&s is also found on these island s, and has 
been recently obtained by Baron von Hugel. 

Plede XIII. Ill ttstmting the pectdic&1' Ornithology oj N ew Zea-
- lLmd.-Our artis t has here depicted a group of the most remark­

able and characteristic of the New Zealand birds. In the middle 
foreground is the Owl-p arrot or Kakap oe (St1'ingops habropti lns), 
a nocturnal burrowing parrot, that feeds on fern-shoots, roots, 
berries, and occasionally lizards; that climbs but does not fly; 
and th at has an owl-like mottled plumage and facial disc. 
The wings however are not rudiment ary, but fully developed; 
and it seems to be only .the muscles that have become useless 
for want of exercise. This wocud impl y, that th ese bil'ds have 
not long been inhabit ants of New Zealand only, but were deve­
loped in othet countries (perh aps AustI'alia) where their wings 
were of :use to them. 

Beyond the Kak apoe are a pair of the large rails, Notomis 
inantelli; heavy birds with sbott wings quite useless for 
flight, and with massive feet and bill of a red colour. On 
the right is a pair of Kiwis (Aptery x australis), one of the 
queerest and most unbird-like of livin g birds . It has very small 
and rudimentary wings, entire ly !;Ollcealed by th e hair-like 
plumage, and no tail . It is nocturnal, feeding chiefly on worms, 
which it extracts from soft earth by means of its long bill. The 
genus Apteryx forms a distinct family of birds, of which four 
species are now known , besides some which are extinct. They 
are alli ed to the Cassowary and to the gigantic extinct Din01'nis. 
On the wing are a pair of Crook-bill ed Plovers (An a1'hynchus 
frontctlis), remarkable for being the only birds known which 
have the bill bent sideway s. This was at first thou ght 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 011 the glo he can offer such all 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 aU the species. Hinulict, with two 'species, and Mococt, with 
four species (one ' of which extends to the Chatham Islands), 
belong to the Scincidre; both are very wide-spread genera and 
occur ill Australia. The peculiar geni,ls Ncmltinns, with six species, 
belongs to Geckotidre, a family spread over the whole world. 

The most extraordinary and interesting reptile of New Zea­
land is, however, the Elattel'ia lnmctata, a lizard·like animal 
living ill 1101es, and found in small islands on the north-east 
coast, and more rarely on the main land. It is somewhat inter­
mediate ill structlire between lizards and crocodiles, and also has 

'" 

bird-like characters in the form of its ribs. It constitut.es, not 
only a distinct family, RbYllcocephalidre, but a separate order of 
reptil es, Rr,rYNCOOEPHALINA. It is quite isola.ted from all other 
members of the class; and is probably a slightly modified repre­
sentative of an ancient and generalis ed form, which has been 
superseded in larger areas by the more specialized lizards and 
saurians. 

The only representatives of the Ophidia are two sea-snakes 
. of Australian mid Polynesian species, and of no geographical 

interest.. 
A ?nph ibict.-Th e solitary frog indigenous to New Zealand, 

belongs to a peculiar genns, Liopel?nc/', and to the family Bom­
buratorid re, otherwi se confined to Europe and temperate South 

America. 
E1'esh-wate?' Fishes.-Ther e are, according to Captain Hutton, 

15 species of fresh-water fish in New Zealanel, belonging to 7 
genera; six species, and one genus (R et1'opinna), being peculiar. 
R etl'opinn a ?'ichaTdsoni belongs to the Salmoniclm, and is the 
only example of that family occurring in the Southern hemi-
sphere, wher e it is confined to New Zealand and the Chatham 
J slands, The wid e distribution of Gala;r;ias atten7(atus-fl'om the 

. ]1 
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Chatham Islands to America-has already been noticed ; 
while anoth er species, G. is found in the Chath am and 
Auckl and Isles as well as New Zealand. A second genus 
peculiar to New Zealand, .1Veochanna, allied to Galaxias, has 
recently been described. P1'OtOt?'octes oXY1'hynch7lS is allied to an 
Australian species, but belongs to a family (Haplochitonid m) 
which is otherwise South American. An eel, A ngui lla lati1'ostris, 
is found in Europ e, Chin a, and th e vVest Indi es, as well as in 
New Zealand while the genus Agonostomcl ranges to Australia, 
Celebes; Mauritius , and Centr al America. 

Ins ccts.-Th e great poverty of thi s class is well shown by the 
fact, that only eleven species of butt erflies are known to inhabit 
New Zealand. Of these, six are peculiar, and one, A rgY1'ophenga 
(Satyrid m), is a peculiar genus allied to the North ern genus 
E 1'ebicl, The rest are eith er of wide range, as PY1'Cl1ncis 
and Diaclema bolincl ; or Australian, as H a1ndyaas zoilus ; while 
one,Danais e1'ipp7l-S, is American, but has also occurred in Austr alia, 
and is no doubt a recent introduction into both countries. 
Only one Sphinx is recorded, and no other species of the Sphin­
gina except the Briti sh curr ant-moth , ./Ege1'ia tiP7llifo1'1nis, 
doubtless import ed. 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 mOTe th an 50 
are peculiar. No less than 14 peculiar genera belong to the 
Carabic1m, mostly consistin g of one or two species, but De11tet1'ida 
has 3, and lJretaglY1n?na 8 species. Oth er important geneTa are 
Dicl'ochile, H Ol1ullosoma, lJf ecoclema, ancl Scopocle.s, all in common 
with Australia . lJf ecodema and lJf etaglY11117Ul are the 
genera. Even the Auckland Islands have two small genera 
of Carabidm found nowhere" else. 

Cicindelid re are represGnted in New Zealand by 6 species of 
Cicin dcla, and 1 of a genus peculiar to the Austr a­
lian region. 

The Lucanidm are represented by two peculiar genera, D en ­
d1'oblax and OXY01n1lS; two Australian genera, Lissotes and 
·Ce1'atognath1.lS ; and by the almost cosmopolite D01'C7IS. 

The" Scara.beic1m consist of ten species only, belonging to four 

• 
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genera, two of which are peculiar (Oclont?'iet and Stethaspis); and 
two Australi an and Ocdonotet). There are no l\ 
Cetoniidte. 

There is only one Bupl'estid, belonging to the Australian genus 
Gisseis. The Elaterid re, (about a dozen species,) belong mostly 
to Australian genera, but two, llfetablax and Ochoste?'?nts, are 
peculiar. 

There are 30 species of Curculionid re, belonging to 22 genera. 
Of the genera, 12 are peciwar; 1 is common to New Zealand 
and New Caledonia; 5 belong to the Australian region, and the 
rest are widely distributed. 

Longicorns are, next to Carabic1re, the most numerous family, 
there being, according to Mr. Bates (Ann. N ed. Rist., 1874), about 
35 of which 26 are peculi ar or highly characteristic, 
and 7 of the others Australi an. The largest and most character­
istic genera ' are LErnonet and Xylot eles, both being peculiar to 
New Zealand; few of the remainder having more than one or 
two species. Demonax extends to the Moluccas and S. E. 
Asia. A dozen of the genera hav e no near relations with those 

of any other country. 
Phytophaga are remarkably scarce, only two species of 

GOlClSpis being recorded; and there is only a single species of 
CoccineZZct. 

The other orders of Insects appeal' to be equally deficient. 
Hymenopt era are very poorly represented, only a score of species 
being yet lm<;>wn; but two of the genera are peculi ar, as are all 
the species. The N europter a and H eteroptera are also vel'y 
scarce, and several of the species are wide-spread forms of the 
Austra lian region. The few species .of are all 
peculi ar. The l\!fyriapoda afrOI'd some lllterestmg facts. There 
are nin e or ten species, all peculiar. One genus, Lithobius, 
ranges over the north ern hemisphere as far south as Singapore, 
and probably through the Malay Archipelago, but is not found 
in Australia. H enicops occurs elsewhere only in Tasmania 
and Chili . Cryptops, only in th e north temperate zone; while 
two others, Cenncdict and (Jonnocephalus, both OCCllr in 
Australia.. 

''../ 
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Land-Sh ells.-Of these, 114 species are known, 97 being 
peculiar. Three species of Helix are also found in Australia, 
and five more in various tropical islands of the Pacific. Nanina, 
Lymncea, and Assim ,inect, are found in Polynesia or Malaya, 
but not in Australi a. Amphibolct is an Australi an genus, as is 
Jan ella. Testacella and Li1nax belong to the Palffiarctic region. 

From the Chatham Islands, 82 species of shells are known, 
all being New Zealand species, except nine, which are peculiar. 

The Anci ent Faunct oj N ew Zealcmd.-One of the most re­
markable features of the New Zealand fauna, is the existence, 
till quit.e 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 mammalia. 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, distinguished by 
important differences of structure, and constitute four genera,­
Dinomis and Miom is, forming the family Dinornithidm; 
Palctpteryx and E1wyapte1'Yx, forming the family Pal apterygielffi 
These were mostly larger birds than the liviug Aptery x, anel 
some of them much larger even than the African ostrich, and 
were more allied to the Casuariidffi and Struthionidffi than to 
the Apterygid ffi. No less than eleven species of these birds 
have been discovered; all are of recent geological elate, and 
there are indications that some of them may have been in 
existence less than a century ago, and were really exter­
minat ed by man. Remains have been found (of apparently 
the same recent da.te) of species of Apteryx, St1'ingops, OCyd1'O­
mus, and many other living forms, as well as 'of H a1pago1'nis, 
a large bird of prey, and Gnemiomis, a gigantic goose. Bodies 
of the H atte?'ia 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 oj the N ew Zealand Fauna,- Having now given 
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an outline sketch of ll1uin 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 th e 
outlying Norfolk, Chatham, and Lord Rowe' s Island s, are all 
inhabit ed (or have recently been so) by bird s of New Zealand 
type or even identical species, almost incapable of flight , ,ye may 
infer that these islands show us the former minimum extent of the 
land-area in which the peculiar forms which chamcterise th e 
sub-region were developed. If we include th e Auckl and and 
Macquarie Islands to the south, we shall have a territory of not 
much less extent than Australia, and separated from it by per­
baps several hundred miles of ocean. Some such ancient land 
must have existed to allow of the development and specialization 
of so many peculiar for111S of birds, and it probably remained 
with but slight moClifications for a considerable geological period. 
During aU thi s time it would interchange many of its forms .of 
life with Australia, and there would arise that amount of identi ty 
of genera betwe en the two conntries which we find to exist. Its 
extension southward s, perhaps considerably beyond the l\fac­
quari es, would bring it ·within the range of floating ice during 
colder epochs, and within easy reach of tltP. antarctic contin ent 
during the warm period s ; and thus would arise that int ercliange 
of genera and species with South America, which forms one of 
the characteristic features of the natural history of New Zealand. 

Captain F. W. Hut ton (to whose paper on the 
Geograp hical relations of the New Zealand :Fauna we are 
ind ebted for some of our facts) insists upon the necessity of 
former land-connections in various directions, and especially 
of an early sou thern contin ental period, N ew 

.,A ustraJin, SouLbcl'll Africa, and Sout.h Amenca, ,,·ere Ututed. 
Thus be would account for th e exis tence of Strntbi ous birds 
j n all tllGse count ries, and [or the yarious other grollp13 of 
"birds, reptile s, fishes, or insects which have DO obviollS means 
of traversing the ocean,-and this union must occurred 
·before mammalia existed in any of the se conntn es. But 
such a suppo sition is qui te unn ecessary, if ,ye consider that 
all wingless land-birds anel some ,,"ater·-birds (as the Gare-fowl 

----
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, and Steamer Duck) are. prubably cases of abortion of use­
less organs, and that the Gommon ancestors of the various 
forms of Struthiones may have been capable of a moderate 
degree of flight; or they may have originated in the northern 
hemisphere, as already explained in Chap. XI. p. 287. The exis­
tence of two, if not three, distipct families of the se birds in New 
Zealand, proves th at the original type was here isolated at a 
\ ery early date, and being wholly free from the competition of 
mammalia, became more differentiated than elsewhere. The 
Hatt e?'ici is probably coeval with these early forms, and is the 
only relic of a. whole order of reptil es, which once perhaps 
ranged far over the globe. 

Still less does any other form of animal inhabiting New Zea­
land, require a land connection with distant . countries to aecount 
fOIl its presence. With the example before us of the Bermudas 
and Azores, to which a great variety of birds fly annuaUy over vast 
distance s, and even of the recent arrival of new birds in New 
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 elaps ed while .the Dinomi s and 
Apte1'Yx were developing. The wonderful range of some of the 
existing species of lizarcls and fresh-'water fish, as already given, 
proves that they too possess means of dispersal which have 
sufficed to spread them, within a comparat ively recent period, 
over countries separated by thousands of miles of ocean; and the 
fact that a group like the snakes, so widely distributed and for 
which the climate of New Zealand is so ,veIl adapted, does not 
exist there, is an additional proof that land connection had nothin g 
to do with the introdu ction of the existing faun a. "Ve 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 th e principles there estab ­
lished, we conclude, th at the New Zealand fauna, living and 
extin ct, demonstrates the existence of an extens ive tract of land 
in the vicinity of Australia, PolYllesia, and the Ant arctic con­
tinent, without having been once actually connected with either 
of these countri es, since the period when mamma-lia had peopl ed 
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all the great continents. That event cert ainly dates back 1.0 
Secondary, if not to' Paheozoic, times, because so domin ant a 
group must soon have spread over th e whol e continuous land­
area of the globe. , loVe have no reason for believing th at hiJ:c1s 
were an earlier development; and certainly cann ot, with any 
probability , place the origin of the Struthion es before that of 
Mammals. 

Oa1tSeS oj the Povcrty oj I nsect-life in N ew Zealand: its I nfl u­
ence on the Oharacter of the F loTa.-The extl'eme paucity of in­
sects in New Zealand, to which we have already allud ed, seems 
tu call for some attempt at explanation. No other country in the 
world, in which the condition s are equally favourabl e for insect­
life, and which bas 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 mammal s leads us to infer, that no connection 'with a '/ 
continent has ever tak en place. Yet the fauna of New Zealand 
evidently dates back to a remote geological epoch, and it seems 
stran ge th at an abund ance of indi genous 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 th at they must always have reached the 
country in greater numbers and vaTiety than any of the hiaher 
anim als. The und oubt ed fact that such an indigenous in:ec t-
fauna has not arisen, would therefore lead us to conclud e, that 
insects find the conditions requisi te for their development only in 
the great contin enta l masses of land, in strict adaptat ion to, and 
depend ance on, a varied fauna and flora of ever-increasing richness 
an.d complexity. A smail number of widely-sepa rated forms, intro-

duced into a country wlJere the fauna and flora are alik e scanty 
and unre lated to them, seem to have littl e tendency to vary 
and branch out into tha t vas t network of insect-life which 
enriches all the great continen ts and th eir once connected 

island s. 
I t is a striking confirm ation on a large scale, of Mr. Darwin' s 

beauti ful theory- that the gay colours of flowers have mostly, or 
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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 strik­
ingly deficient in gaily-coloured blossoms. Of course there are some 
exceptions, but as a whole, green, inconspi cuous, 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 
brilli ancy of Australian flowers, combined with the abundance 
and variety of its insect-life. V.,Te must remember, too, that the 
few gay or conspicuous flowerulg-plants possessed by New Zea­
land, are almost all of Australian, South American, or European 
genera ; the peculiar New Zealand or Antarctic genera being 
ab;nost w40lly without conspicuous flowers. in the tropical 
Galapagos the same thin g occurs. Mr. Darwin notic es the 
wretched weedy appearance of the vegetation; and states that 
it was some time before he discovered that most of the 1?lants 
were in flower at the time of his visit! And the insect-life was 
correspondingly deficient, consisting mainly of a terrestrial 
beetl es. 

The poverty of insect-life in New Zealand must, ther efore, be 
a very ancient feature of the. country; and it furnishes an 
tional argument against the theory of land-connection with, or 
even any near approach to, either Australi a, South Africa, or 
South America. For in that case numb ers of wingecl insects 
would certainly hav e 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, 
fTom some unknown cause, subsequently disappeared. 

After the preceding paragraphs were written, it occurred to me, 
that if this reasoning were correct, New ZeaJand plants ought to 
be also deficient in scented flowers; hecause it is a part of the 
same theory, that the odours of flowers hav e, lik e their colours, 
been developed to attract the insects required to aid in their fer­
tili zation. I therefore at once alJplied to my friend Dr. Hook er, 
as the highest authority on New Zealand botany; simply a,sking 
whether there was any such observed deficiency. His reply was:--



464 ZOOLOGICAL GEOGRAPHY. [P.\P.T Ill. 

"New Zealand plants are remarkably sceiltless, both in regard to 
the rarity of sce.nted flowers, of leaves with.immersed · glands 

. containing !'lssential 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 circumstance that aromatic leaves are also very searce, 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 
scarce, and where it may be necessary to attract them in every 
possible way. Dr. Hooker also informs, me that si"nce his Int1'o­
duction to the New Zealand FloTCt was written, many plants with 
handsome flowers have been discovered, especially among the 

shrubby Veronicas, and herbaceous Compositm. The 
two former, however, are genera of wide range, which may have 
originated in New Zealand by the introduction of plants with 
handsome flowers, which the few indigenous insects would be 
attracted by, and thus prevent the loss of their gay corollas; so 
that these discoveries will not much affect the general character 
of the flOl:a, and its very curious bearing on the past history of 
the islands through the relations of flowers and insects . 

In judging of the relation here supposed to exist, it must be 
remembered, that jf the New Zealand insects have been intro­
duced from the surrounding countries by chance immigrations at 
distant int ervals, then, as we go back into the past the insect 
fauna will become poorer and poorer, and still more inadequate 
than at presenno lead to the development of attractive flowers 
and odours. This quite harmonizes with the fact of the ancient 
indicrenous flora beinG so remarkably scentles s and inconspi-

1:> 0 

cuons, while a few of the more recently introduced genera of 
plants have retained their floral attractions. 

Ooncluding R e1na1'ks on the EaTty Histo?'y of the AQ{'stmlian 
R egion. 

We have already discnssed 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 
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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 Aust.ralian region was in actnal connection with 
the northern continent, and became stocked with ancestra l forms 
of Marsupials; but from that time till now there seems to have 
been no further land connection, and the Ausb:a.lian lands havc 
thenceforward gone on developing the Marsupi al and Monotre­
mate types, into the various living and extinct races we now find 
there. Durin g some portion of the Tertiary epoch Australia pro­
bably comprised much of its exist ing area, together with Papua 
and the Solomon Islands, and perhaps extended as far east as the 
Fiji I slands; while it might also have had a considerable exten­
sion to the south and west. Some light has recently been thrown 
on this subject by Professor McCoy's researches on the Palre­
ontology of Victoria. · He finds abu ndant marin e fossils of 
Eocene and Miocene age, many of which are striking ly similar 
to those of Europe at the same period. Among these are Ceta­
ceans of the genus Europe an species of Plagiostom­
ons fishes; mollusca and corals closely res em bring those of 
Europ e and Nort h America of the same age,- snch as numerous 
Volut es closely allied to those of the Eocene beds of the I sle of 
\Vight, and the genus Dentalinm in great abundance, almost or 
quite i\lentical with Europ ean tertiary species. Along with 
these, are found some living species, but always such as no\v 
live farthe r north in tropical seas. 'rhe Cretaceous and Meso­
zoic marine fossils are equally close to those of Europe. 

The whole of th ese remains demonstrate that, as in the 
north ern so in the southern hemisphere, a much ,,,armer climate 
prevailed in the Eocene and Miocene periods than at the present 
time. T]'is is a most important result, and one w11ich strongly 
·supports Mr. Belt's view, before referred to, that the 
climates in past geological epochs, and especially that of the 
Miocene as compared with our own, ,,-as caused by a diminution of 
the 0 bliq uity of the eel ipt-ic, leading to a much greater uniformity 
of the seasons for a considerable distance from the eqnator, and 
great ly reducing the polar area ,yithill which tho sun ,,"ould eyer 

fIR 
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disappear during an entire rotation of the earth. Durin g sucl;! , 
a period, tropical forms of marine animals would have been able 
to spread north and south, into what are now cool latitud es ; and 
identical genera, and even species, might then have ranged along 
the southern shores of the old P almarctic continent, from Britain 
to the Bay of Bengal, and southward along the :Malayan coasts 
to Austl :alia. 

Numerous Miocene plant-beds have also been found in Vic­
toria, contaiuing abundance of Dicotyledonous leaves, which are 
said generally to resemble those of the Asiatic flora, and of the 
Miocene plant- beels of the Rhine. It is to be hoped these beds 
will be more closely examined for remains of insects, land-shells, 
and vertebrates, and tbat tbe plants will be carefully pre served and 
critica1ly studied; for bere probably lies bidden the key, tbat 
will solve much of the mystery that attaches to the past history 
of tbe Australian faullfl. 
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TABLES OF DISTRIBUTION. 

In drawing tlP these tables, showing the distribution of the 
various classes of animals in th e Australi an region, the following 
sources of informa tion have been relied on, in addition to the 
general treatises, monographs, and catalogues used in compiling 
the 4th Part of this work. 

Ma1n1nalict.-Gould, Mammals of Australia; vVaterhouse on 
Marsupials; Dr. J. E. Gray's List of Mammalia of New Guinea; 
Muller, Temminck and Schlegel on Mammals of the Moluccas; 
papers by Dr. Gray; end p 1'80na1 observo,tioIls by the Author . 

BiTds.-Gould 's Birds of Australia; Buller 's Birds of New 
Zealand; G. H.. Gray's Lists of Birds of Moluccas, &c.; H art­
laub and Fins ch on Birds of Pacifiu Island s; Selater on Birds 
of Sandwich Islands ; pap e,rs by Raust, Rutt on, Meyer, Salvin. 
Schlegel, Sclater, Trav ers, Lord Wald en and the Author. 

R eptiles.- Krefft, Catalogue of Snak es ; Gunth er: List of 
Lizards in Voyage oj Ereb11s and T e1TO?' (1875); and Dumerous 
papers. 

H H 2 
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TABLE 1. 

FAJIILIES OF ANILlIALS INHABITING THE AUSTRALIAN REGION. 

EXPL,L'\ATION. 

Names in italics show families which arc peculi ar to the region. 
Names inclosed thus ( .. .. . . ) show famili es whi ch only just ent cr the r egion, and aro 

not considered p roper ly to belong to it. 
Numbers correspond to the seri es of number s to the famili es in Part IV. 

Sub-regions. 

Order and Family. b d 
>-g 

nanga l)eyond t,ltc Region . ... ,., 

<1 p-< '" -----

MAMMALIA. 

PRIMATES. 

3. Cynopithccid re - Orienta l and Ethiopian 

CIl IROPTERA. 

9. Pteropidill ... - - - - Oriental aud Ethiopian 

11. Rhino lophid re -' - The East ern H emisphere 

12. Vesp ertilionidre - - - - Cosmopolitc 
13. N octilion idre . . . - All tropica l regions 

CARNIYORA. 

25. (Vivel'l'id re) ... - Ori ental 
33. Otariirl ro ... ... - - N . and S. t emperate zones 
35. Phocid re: . . ... - - N. and S. t emp erate zon es 

CETACEA. \ 
I 

36 to 41. . .. .. . \ Oceanic 
I 

SmEI' fA. 

42. Manatiu m .. , - Ethiopi an, Ori enta l 

UNG ULATA. 
.\.ll other reg ion s but N cnrcti c 

47. Sui(lie ... ... -
lUt oth er reg ions but E thiopi an 

50. (Oerviche) ... .-
52. (Bovid re) .. . - All other reg ions but N eotr opi cal 

RODEl' TIA. 

55. Mll1'ilhc ... ... - - All oth er reg ion s 

61. (Scuiri dm) .. . - All oth er ref,-1ons 

lIfA'IlSUPIALIA. . 
77. Da.sy lVriclce - -
78. }'{yrmecob'iiclce -
79. l'c1'a7lwliclce - - , 

80, M ct(}Topoclic/ce. , -
1 - \ 
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Sub· regions. 

Order and Family. £;;, d " '" Rang 9 beyond t.ho Region . 

" ;:::l 
»d "" C;'en Zg 

«1 p., 
"l -- -- --

8l. Ph ctla11gistidce - -
82. P hascolornyidce -

83. Onl .ith01·hyn- I -chidw... \ 
8,1. Echidn idce ... -

BIRDS . 

P ASSERES. 

1. Tur c1idm ... ' " - - - Cosmopoli te 
2. Sylviidm . . . '" - - - - Cosl11opol ito 
3. Timaliich ' " - - - Orient al famil y 
5. Cinclidm ... .-

Certhiic1m ... - -
9. Sit tidm .. . '" - - -

1 0. Pal'id::e ... ... - . -
13. PycnoilOt idm ... - Oriental family 
14. Oriolid m ... ... - - Orienta ] and Eth iopian 
15. Campep hagic1 ro - - - - Orienta l and Eth iopian 
16. Dicruril lm ... - - Oriental nnd Eth iopian 
17. lIfuscicap id::e ... - - - - The Old W orId 
18. P achyccphalidcc -

[= 
- A lmost pecul iar to 

19. Laniid::e ... ... - - The Old , Vorld 
20. Corv id::e ... .. . - -- - Cosmopoli te 
2l. Pctmdis eidce .. . - -
22. Afeli lJhagidce ... - - - -
23 . N ectar iniic1re - - Ori enta l and Ethi op;all 
24. Dicmidm ' " - - - - Oriental and Eih iopiD.1l 
25. D rcpanicliclce ... -
30. Birundin ir1::e .. . - -- - - COsIDc,JDlit e 
34. P loceid::e ... - - - Orimtal , Ethi olliHu 
35. Sturn ic1 m 

'" - -- - The Old Wor ld 
36. .thtamidre ... .- - - Orien tal 
37. Alaudic1m .. . - - The Old vr orld and N . A lJIerica 
38. Motac illi dm .. . - - - The Old WorM 
47. P itticlm ... ... - - Orienta l, Eth iolliau 
4'9. il1"e1Mwidce ... - Peculiar to Australia 
50. At"ichiidw ... - Peculiar to Austra lia 

PICARI1E. '" 4 

51. Piciclre ... ... - All othe r regions 
58. Cuculid ::e .. . - :." - - Cosmop oli te 
62. Coraciidre ... - Orienta l and Ethiopian 
63. l\lIcJ'opid::e ... - - Orient al and Ethiopian 
67. Alcedinidm ... - - - I - Cosmopolite 
68. Bu cerotidm ... - Orient al and Eth iopian 
71. Pod arg iclm ... - - Orient nl 
73. Cnpr imulgida>. - - - Cosmopolite 
74. .. . - - - Cosmopolite 
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Sub-regions. 

Order and Family. Range beyond th e R egiolJ. 

---- - --1- - -

PS ITTACr. 

76. Cacatnidce 
77. Platyc(J1'cidce 
78. Paheo rn ithid ::e 
79. T1'ichoglossidce 
82. Nestoridce .. . 
83. St1·ingopicice .. . 

COLU)lB JE. 

84. Colum bid::e 
84a. Didmwulidce 

G ALLIN.lE. 

87. TctraQuic1re .. . 
88. (Ph asiaui dre) 
89. 'l' urn icid::e ., 
90. 

ACC I P Tnms . 

96. Falconid ::e 
97. P an c1 iouicl::e .. 
98. Strif,<iclre 

GnAL L.lE. 

99. Ra,Ili c1::e 
100. Scolopac ic1re ... 
103. Pa rrid re 
104. GJarcolid::e 
105. Characlri iclre 
106. Otid id::e 
107. Gruidre 
11 2. Rhinochetid C6 

] 13. A r c1eiri re 
11 4. P lat aleid::e 
115. Cicolliiclre 

A NSE RES. 

118. Allaticlre 
119. La,rid ::e ... 
120. Procell m'iicl,c 
121. P elecan iclre .. . 
122. Sph euiscidre 
124. Podi cip icile 

STRUHIIONE S. 

127. CaS1.la?'iiclw .. . 
128. Apt e1·ygidce .. . 
129. Dinorni th ida: 
] 30. Pala,pte1'yqidCl! 

= /-- Philippin e Island s 

Ori ental 

- Cosmop oli te 

Old World and N. Americ a 
Oriental 
The Old W orld 

Cosmopolit e 
Cosmopolit e 
Cosmopoli te 

Cosmop olit e 
Cosmopoli te 
Tropical 
T he Eas ter n H emispher e 
Oosmopolit e 
'I'h,e Eas tern H emi sphere 
'r h e Easte rn H emisphere 

Cosmopoli te 
Al most cosmopoli te 

I 'Widely d ist ri bute d 

I 
Cosmopolite 
Cosmopolite 
CO:;UlopoJite 
Cosmopolite 
S. tempe ra te regions 
Cosmopolite 

Ex tin ct 
Exti nct 

[PART Ill . 
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Sub·regions. 

Order and Family. cd " Range beyond the Region. 58 
0 '" Zg 

<: il< '" -- -- -- -- -

REPTILIA. 
OPHIDIA. 
1. Typhlopid re .. . - - All regions but N earct ic 
2. Tort .ricidm - Oriental, S. AmeriC:t, California 
3. Xenop eltidre ... - Oriental 
5. Cnlmnariidre ... - - All warm conn tries 
7. Oolubriil re ... - - Almost cosmopolite 
8. Homalop sid::e - - Ori ental, nncl all oth er regions 

11. Dendrophid re - - Orie!ltal, Ethiopian, N eotropi ea1 
12. Dryiophi tl::e .. . - Oriental, Ethiopian, N eotropical 
13. Dip sacliclre ... - - Oriental, Ethiopian, Neotropical 
15. Lycodontidm .. . - Ethiopian and Orientnl 
16. Ambl ycepha· I - Oriental, N eotropical 

lid ::e) ... \ 
17. P ythollid re ... - - - Tropical r egions, California 
19. Acrochordid re - Oriental 
20. Elapid m .. - - - Trop ical regions, J apan, S. Carolina 
23. Hydrophid oo ... -- - - - I Orienta l, Madag ascar, Panam a 

I 

LACERTILIA. I 30. Varallid re . .. - -
I 

Oriental, Africa 
33. Laeertid re ... - The Eastern H emisphere 
41. GymI1optha l- I - - - N eotropi cal, Ethiopian, PaJmarcti c 

mid re ... \ 
42. P!Jyopoclidre ... -
43. A JJ7"Ctsiadce ... -
44. lAal ido; ... ... -
45. Scincidre .. . - - - - Almost cosIDnpolite 
48. Aconti adm ... - Eth iopi an, Oriental 
49. Geck otid re ... - - - - -\ lmo st cOf>mopolite 
50. Jguallid re .. . - N . and S. Am erica 
51. Agamid re ... - - - I The Eastern Hemisphere 

RHYNCOCEPHALIN A I 
53. Rhyncocepha lidw - I 

1 
CrrOCODH,IA. 
54. Gavia lid re ... - \ Ori ental 
55. Crocorlilid re ... - - Tropical regions 

CHELONIA.. 
57. Testlldinid re ... - AU other re:&ions 
58. Chelyclidre ... - - Ethiopian, eotropical 
60. Chelonii tlre . . . - - - - Marine 

k · 
AMPHIBI A. , 

ANOURA. 
I 7. Phr yniscidre ... -

\ 

E thiopi an, Mnlayan, N eotropica l 
I 9_ Bllfoniclre ... -

I 
All other regions 

10. Xen01·hinid re . .. I -

\ 
II. Engystomidre .. , - I All regions but Palrearctic 
12. Born binatoricl re I - i N potTopical, Pnl rearctic 
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Suu-regions. 

Order "ud Family. o d 0 

G$ 
Runge ueyond the R egion. 

- -, '" Z:5 
______ _ _ _ _ _ __ H _ __ ,, _ ___________ ______ _ _ 

14. Alytidm ... . .. 
15. P elodryad m .. . 
16. H ylidm .. . .. 
17. 
18. Hanid ro ... 
19. Diseoglossid m 

FfSHES (FHESH · 
WATER). 

ACANTTIOI YfE RYGII. 
11. Trachinid m 
35. Labyr in thici. .. . 
37. Atherinid m . . . 
38. I1Ingillidm . . . 

ANACAN THI NI. 
53. Gado}Jsidcc 

59. Silnrid re... ... -
61. Haplochitonirhc 
65. Salmonidro . .. 
67. Galax idm ... 
78. Ostegolossid ro 
85. (Symbran ch idro) 

DIPNOI. 
92. Sir enoidei 

INSECTS. LEPI ­
DOPTERA (PART). 

D Ultl NI (Burm H-
F I>IES). 

1. Danaid m .. . 
2. Satyr idm ... 
3. El Ylllniid ro . .. 
4. :Morphi dm ... 
6. Acrmidm.. . .. . 
8 Nym phal ill ro .. . 
9 Libythe idm .. 

10 N emcobeid m .. 
13 Lycamidm .. . 
14 Pi cri rlre ... .. . 
] 5 P api lionidm .. . 
] 6 H esperid m .. . 

SPBl NGTDllA. 
17 Zygmnid re 
18 Cast niidm 
19 Agaristidre 
20 Uralliid re 
23 Sph ingidre 

All but Oriental 
N eotl'Opical 
All regions but Ethiopian 
All the regions 
Almost cosmopo lit e . 
All rcgions N earctic 

Pa tago ni lL (? marin c) 
Oriental, S . Afr ica 
Europe, Am erica 

- Ethi opian, Neotropical 

- All warm r egio ns 
Temperate S. America 

.- Pal marctic, Nem·ct ic 
- Temp erate S. Amer ica 

All tropi cal regions 
Oriental, Neotl'Ol,ical 

Ethiop ian, N eot ropi cal 

,;', 
- All war m regio a s, and to Cana ,ln 
- Cosmopolit e 

Orientn.l , E thi opian 
Orienta l, N eotropi cal 
All tropi cal regions 
Cosmopolite 
Jill th e other regions 
All ot her regions but Nea rctic 

- Cosmopoli te 
- Cosmopolite 
- Cosmopo li te 
- Cosmupolit e 

- Cosmopolit e 
- N eot ropica l 
- Oriental, Ethi opia n 
- All t ropi call' eg ions 
- Cosmopolite 
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TAB LE II. 

GENERA OF TERRE S TRIA L }'fAilIJ]fALIA AND BIRDS I N HABITI NG THE 
A USTRA LIAN 

EXPLANATION. 

Nam es in italics sh ow gencra peculiar to the region. 
Nam es enclosed thus ( .. .. .. ) show gen em which just enter the region, but are not con-

sidered proper ly to belon g to it. . 
Gencra truly bclonging to the rcgion are numb ercd consccutly cl y. 

Oruer. Fam ily, nud 
Genus. 

PRIMATE S. 

CYNOPITHECIDlE. 

(Macacus . . 
1. Cynopi thecus .. , 

(Tarsins 

CHIlWP TERA. 
PTEHOPIDlE. 

2. Ptcropus ... 
3. Xanth arp yia 
4, Cyuopte rus 
5. Macroglossus 
G. H arpyJa ... 
7. 
8. N otopteris 

RHlNOLOPHIDlE. 

9. R.hinol opbus 
10. Ripposid eros 
11. Phyllorhina 
12. Asellia 
13. :M:egaderma 

V ESPERTILTONUlill. 

14. Scotop h ilu s 
15. Yespertilio 
16. Miniopt eris 
17. Taphozous 
18. Pl ecotus . .. 
19. N ycto philu s 

1 
1 

1 

15 
1 
1 
1 
1 
1 
1 

7 
5 
2 
1 
1 

8 
2 
3 
2 
1 
5 

}'fA J]I1lfALIA. 

Range within the Region. Range beyond the Region. 

Lombok to Ti mor) Orien tal genus 
Celebes and Bat chiau Ph ili ppines 1 

Celebes) Iud o-Malayan genus 

Th e whole reg. except New Zeal. 'rr opics of E. H emisp. 
Mol uccns and Tim or Orienta l, S. Pal rearct ic 
Morty Island Oriental 
Celebe,., Moluccas, Timor Iu do-Malaya 
Celebes and Molu ccas Philippin es 
Celebes, Molu ccas, and 'l' imor 
Fiji Islauds 

Moluccn.s, Tim or, Austra lia Warm er pts. of E. Herni s. 
Molu ccas aud Am Islands Oi'ienta l 
Molucc as and Tim or Ind o-Malaya 
Amboy na Indo-M alaya 
Temate Orienta l , Ethiopian 

Moluccas, Timor, Anstmlia Oriental 
Austra lia Cosmopolit e 

Timor, and Australia Ind o-Malaya, S. Afri ca 
Celebes, Molu ccas, N. Australi a Orien ., Ethiop., N eot ror. 
Timor N. Indi a, S. Palrearetic 
Australi a and Tasmani a India 
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Order, Famil y, and 
Genus. 

N OCTILIONIDiE. 

20. bfolossus " 
21. Myslflcina 

INSE CTIYORA. 
SORICIDiE. 

22. Sorex 

CARNIVOR A. 
VlYER R lDiE. 

(VinITa .. . 
(Paradox uru s 

OTARIID iE . 

23. Arctocepha lus .. . 
24 . Zalophus ... 

P :rrOOIDiE . 

25 . Stenorhynchus 

SIRENIA. 

26 . Hali core 

UNGULATA . 
SUID /E. 

27. Sus ... 
28 . Babinl.Sa ... 

CEllYLD ,E . 

BOYlDiE. 

29. Anoa 

RODENTIA. 
SCIUllID JE. 

(Sciuru s 

MURID IE. 

30. Mus . .. 
31. PseudoTa,ys 
32. Hapalotis ... 
33. fly d"o1'MJs 
34. A canthornys 
35. Echiotlwi x 

MARSUP I ALL\. . 
DASYU RlD IE . 

36. PJu£scogah 

ZOOLOGICAL GEOGRAPHY. ART III. 

o g Range within t.he Region. 
Zc. 

Range beyond the Region. 

en 

1 Austra lia 
1 New Zealand 

N eot rop. , Ethiop., S. Pal. 

2 Moluccas and Timor Th e E.H emis.& N.Ame r. 

1 Celebes and ;flIoluccas) Oriental genns 
1 Timor, Ke I sland s, 1 in troduced) Orienta l genus 

1 S. Austra lia, New Zealand 
1 .Australia . 

1 New Zealand 

N. Australia 

4 Celebes to New Guinea 
1 Celebes, Bouru 

2 Celebes, Moluccas, Timor) 

1 Celebes 

5 Celebes) 

13 Austra lia, Celebes 
1 Austmli a 

13 Australia 
5 Anst ralia and Tasma nia 
1 N. Australia 
1 Australia 

3 I New Guin ea and Australia 
I 

S. Temperat e shor es 
Nort h Pacific 

Antn rct ic shor es 

Oriental Ethiopian 

Pal rearc tic, Oriental 

Oriental genus 

I All tho ,th" " gion. 

I The IV estern Hemisphere 
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Order, Fmnily, and 
""), Geuus. 

37. Antcchinom ys .. . 
38. Antcchin1ls 
39. Clleeloeel'clls 
4 u. Dacty lopsilct 
41. Podabnts .. . 
42. ]'Iyoictis .. . 
43. Sct1'Cophilus 
44. Dasy·,tl·1ts ... 
,15. Th ylacim .ts 

M YRME COEII DlE. 

46. ],[Yl'mecobi71s 

47. Pemmcles 

48. Pemgal ea 
49. ChcCl'op1ts .. . 

:M:AcrroPODID ,E. 

50. ]'[ac)'oplls. 
51. Osphmnl e1' 
52. H all1wtn1'tts 
53. PeM·ogale .. . 
54. Dend1'olaglts ... 

. 55. Do7'Copsis ... 
56. Onyeho.qciZea 
57. L ago1'Chcstes 
58. Bet/ongia ... 

59. H ypsiprymmts 

PHALANIGI STlD1E. 

60. Phascnla1'Ctos ... 
61. Phalangi sta 

62. C1tsC1tS 

63. Petaul 'isla 
64. B clidcus 

65. A C1'obcttCt .. . 
66. Dromicia .. . 
67. J.'anipcs ... 

PHA BCOLOMYIDiE . 

68. P hascol0'l1111Js ... 

MO NOTREMATA. 

ORN ITH ORHYNCHlDlE . 

69. Ornith01'hynchus 

THE REGION. 

'-.... ui 

• <> 
c " zi) 

Range within the Region. 

1 S. Austra l ia (interior) 
12 Am Id s. Aust ralia and Tasmani a 
1 S. Austra l ia 
1 Am Island s and N. Australi a 
5 Austra li a and Tasmania 
1 Am Islands 
1 Tasma nia 
4 Austmlia 
1 Tasmania 

1 S. and IV. Anstral ia 

8 N. Guin ea, Aru Ids., Anstra lia, 
and T!l.Slllania 

1 W. Aust ralilL 
1 S. E. and 'Y. Australi a 

4 Australia and Tasmania 
5 All Austra li a 

18 Australia and Tasmania 
7 All Austra lia 
2 New Guin ea 
2 Am , :M:ysol, aucl :T. Guillen 
3 Central Austra lb 
5 N., W., and S. AustJ:alia 
6 W., S., ancl E. Austra lia and 

Tasman ia 
4 W . aud E. Austra lia. & 

1 E. Austmlia 
5 E., S., an,1 IV. Austral ia. and 

Tasma ni a. 
8 Celebes to N. Guin ea, Tim or & 

N . Austra 1ia 
E. Australia. 

i5 S., E., & N. AustrAl., N. Guin ea, 
amI Moluccas 

S. and E. ,.\, l1stral ia 
5 IV. & E. 11 ustralia & Tasmania 
1 W. Australia 

S. E. Austra l ia and Tasma nia 

I 
l i S. and E. Australi a & Tasmania I 
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flange beyond the Region . 
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------ ------ ------ -------- ---------- ------ --,------------ -------
Order, Family, and 

Genus. 

E CHID NID.<E. 

70. Echidna ... 

PASSERE S. 

T URIlID1E. 

1. Turdn s 

2. Oreoeillcla 
3. Geoeiehla , . . 

(Monticola 
{Zoothera ... 

8 YLVIID.<E. 

4,. Cist icola, 
5. 8 P h emeaeus 

• 
6. :Megaluru s 
7. Pooclytes ... 
8. Amy tis 
9. SphcmtTa ... 

10. Stipi tu7"1.ts 
11. J.[nlu1"'us ... 
12. H ylacola ... 
13. Galamanthl/,S 
14. AeroeephnJus 

15. Tatan 
16. Hy polais .. . 
17. SC1'ic01'1tis 
18. Acanthiza 
19. GC1·yg01W ... 
20. Drymocles .. . 
21. Oreieola, ... 

(Prat ineola 
22. Epthianw'a 
23. P et?'oicn ... 
24. ]Y[yi01noim 
25. L amprolin 
26. J.[iro ... 

.. 

27. Ginclorhamph1is 
23. O"ig,nci 
29. Orthonyx ... 

T IMALIID1E. 

30. Pomato rhillus . 
31. Cinclosoma 
32. T1wnag1·(t 
33. Psophocles .. . 
34. Alc ippe .. . 

(Tricha stoma ... 

. " 0 0 n UDge witltin the Region. Range beyond the Region . 
z $ _____ _ ___ ____ --'-

2 8. & E. Australi a, & Tasma nia 

BIRDS. 

6 Timor, Auotrm., New Caledollia, Cosmopoli te 
Norfolk I sland, Lord H owe's 
and i'lamoan I slands 

1 8. E. Austra lia and Tasmania Pahca rctie, Oriental 
Orien tal 4 Celebes, Lombok, Tim or, Austra l. 

1 Gilolo, Celebes) 
1 Lombok) 

Palrearetie and Oricn tal 
Oriental gen us 

7 Celebes, Bouru , Tim or, Australia Palrearctie, Orienta l 
4 Austra lia, N . Zealand, Chatham Ethi opian 

r slands 
1 Timor . Oriental 
2 Australia 
3 Australia 
4 A lTst ralia, 
1 Australia, Tasma nia 

16 Australia, Tasmania, & N . Guin ea 
3 Aust.ralia 
2 Austra lia and Tasm:mi lL 
7 Celebes, :Molueeas, Australia, Palreare. , Orien., E thiop . 

Carolin e I sland s 
2 Samoan to 1I1arquesas I slands 
1 PalreaTe., Oriell., Ethi op .. 
7 Austra,li a, and Tasrna,n ia 

1 4 Austral., 'f asma nia, N .Caledoni a 
24 The whol e region, excl. Moluccas Pltilipllines 

2 Austmlia 
4 Lombok t o Timor Blil'mah ? 
1 Celebes t o Tim or) Oriental, Pahea.rctic 
3 Australi a 

18 Papua to Samoa n Ids., Austra lin 
3 N. Zealan d 
1 Fiji Islands . 
3 New Zealand 
2 Australi a 
1 Austral ia 
5 N. Guinea, Austra l. , New Ze(\hl. 1 

!) N. Guin ea and Austra lia 
± Austra lia and Tasma nia 
3 New Zealand 
2 S. E. an d W. Australia 
3 New Guinea 
1 Celebes) 

Oriental 

Oriental 
Oriental gen us 
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Ordcr, Fami ly, nnd 
Gcnns. 

35. Drymo cn.taphus 
36. Strnthidcct 

CIl\C LID iE. 

37. Eup ctes 

CER THI ID ,E. 

38. Cli;nclctcn:s 

S ITTI D.iE. 

39. Sitt cUrt 
40. A canthisitta 
41. X cniclls 

PAUID jE. 

42. Ce?·thilJCl?·llS 
43. Sphenostoma 

PYCNOl\OTID ,E . 

44. Criniger 

OmOLID.iE. 

45. Sphecothercs 
46. Oriolus 

47. llIim cta 

CAMI'EPHAGID.iE. 

(l'ericl'Oeotus 
48. Grauca lus 

49. A ?·tamidcs 
50. Ptc?'opocloc!}s 
51. Campephag'\ 
52. Lalage 
53. 

DrcnURID1E. 
54. Dicruru s ... 
5G. Cluetorhyn clws 

:Th[u sc r CAPIDlE. 

56. Pcllo]Js 
57. JlIonarcha 

58. Lwcophctlttcs ... 
(Bntali s 

59. ]'[ic?'(.eca .. . 
60. Cyorn is 
61. Siphi a 
62. Seisw'a 
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(,..,000 

o§ Range witltin the Region. Range beyond thQ Region, 

---------------- ---
] Timor 
1 N. and R. Australia 

2 New Guinea 

8 Australia und N. Guinea 

5 Australiuand N. Gtiineu 
1 New Zeahncl 
3 New Zeubllll 

2 New Zeuland 
2 E. and S. Australia 

Oriental 

lIIalayun 

5 Moluccas, and small islulllis F. Oi'iental 
of Celebes 

3 Tinior and Australia 
3 Celebes, Sullu Ids., Lombok und Orienta l, Ethiopinn 

Flor es 
10 Moluccas, N. Guinea, Timor, & 

Austra lia 

1 Lombo!,) Oriental 
20 Celebes to New Hcbrides and N. Oriental 

Zealand 
1 Celebes 
1 Austmlia 

12 Celebes to Timor & New Gnin ea Oriental, Ethionian 
15 Celebes to Australiu &Samoanhl s. lIIalayan • 

1 E. Anstraliu and Norfolk Id. 

11 Celebes to N. Ireland & Austra l. Oriental, Ethiopian 
1 New Gnin en. 

1 Pap nan I sbnrl s 
30 The whole region (exel. Celebes 

and N. Zealand) 
1 N. Guiu ea 
1 Moluccas a.nd Celebes) 
6 Timor, N. Guinea , Austra lia 
2 Celebes anel Timor 
1 Timor ' 
5 1Ioluccas to N. 1 reI and, Austr al. 

Pal reare. , 0 rien., Eth iop. 

Oriental 
Orienta l 
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Order, Family, and 
Genus. 

ZOOLOGICAL GEOGRA PHy. 

Range within the 

[ PART III. 

Range beyond the Region. 

63. 1fyiag ra ... 15 lIIoluccas to 'Samoan Ids. Aust ral. 
Celebes) (Hypothymis 2 Oriental 

64. 1fachce1·irhync hus ' 4 
65. Rllip idura 32 

Papuan I ds . and N . Australia 
The region to Samoan Ids. an d Orient al 

66. 
67. 

(Myialestes 
(Tchitrea 
Todopsis., 
Chasicrnpis 

P ACH YCEPHALID 1E, 
68. Gramea .. , 
69 . ... 
70. PachycepJtala 

71. H ylocllaris 
72. E opsalt1'ia 

LA N IID iE. 
73, C'ollm·icincla .. . 
74. E ectes 

(Lani us 

CORVID ..E. 

7fi. Strepem .. . 
76. Bari ta ... 
77 . C'mcticus 
78. (Prallina 
79. Streptocitta 
80. C'ha1'ito-rnis 
81. Con'us ... 
82. GymnoCGj·t'llS .. . 
83. Corcorax 
84. L ycocm'ax 

PAR AD ISEID lE 
85. Pn1'adiscct 
86. i11amtcodia 
87. A strapic. 
88. Pnlotin .. . 
89. Lophoj'inn 
90. Diphyllodes 
91. X nnthmnclus .. 
92. C'icinmtrlts 
93. Paradigalla ... 
94. Scmioptem 
95. Epimaclms 
96. D1'cpano1'7tis . 
97. 
98. Ptilo'l'ltis 
99. Sm'icuhlS 

100. Ptilorhynchus 
101. C'hlamyclodem 
102. ./Elu1'Cdus 
103. Amblym'nis ... 

N . Zealand 
1 Celebes) 
J H ores ) 
5 Papu an I slands 
2 Sand wieh I sla nds 

1 Temperat e Australia 
2 Temperate Ausb'alia 

45 Moluccas to Tonga Ids . an d 
Tasman ia 

Orien tal 
Orien . & Ethiop. genu s 

2 Celebes anrl Tim or Oriental 
10 Australia to New H ebrides 

4 A usn'alia and Tasman ia 
18 Papuan to Fiji Ids. , N . Austral . 

1 Lombok) Northern H emisphere 

4 Austra lia and Tasmania 
3 Austra lia DIllI Tasmania 
9 Papuan Ids. to Tasmania 
1 Aust ralia 
2 Celebes 
1 Sulla Islands (Celebes group) 
8 Th e whole. region, cxc!. N. Zeal. Alm ost Cosmopolit o 
2 Pap uan I sland s 
1 Austra lia 
3 Moluccas 

4 Pap uan Island s 
3 Papua n Icls . ancl N. Austra lia 
1 New Guin ea 
1 Ncw Guinea 
1 New Guin en. 
3 Palman Islands 
1 New Guin ea 
1 Papuan Islands 
1 New Guin ea 
1 Gilolo anel Ba tchian 
1 New Guinea 
I New Guinea 
1 New Guin ea 
4 New Guin ea and N . Australia 
1 E. Austra lia 
1 E. Austra li a 
4 N. an d E . Aust ralia 
3 Papuan Islands and K Austral ia 
1 New Guinea 
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Order, Fnmily, and 
Gelllls. 

lIiELIPliAGID .d:;. 

104. ],[yzomcla 
105. Eniinnophil a ... 
106. Gliciphila 

107. Acantho1'hynclms 
108. Melipha ga 
109. Ptilotis . .. 

110. }l[eliomis 
I ll. P rosthemadera 
112. Anthontis 
113. Anthoehcc?'a 

114. P ogono1'lli s 
115. Philemon 

116. Eni 01nizCG 
Il7 . Manorhina .. . 
118. ],IcliUwejJtus .. . 
119. 
120. ],[elil'dwph etes 
121. M elideetes 
122. Melipotes 
123 .. Moho 
124. Ghcetoptila 

N EOTAUINlID.<E . 

125. 
(.iEthopyga 

126. Chalcostet ha ... 
127. Arachu ecthm 

(N ec tarophila 
Anthr eptes 

128. Amchno thera 

129. 
130. 
131. 
132. 
133. 
134. 

Zosterops 
Di creum ... 
Pachyglo ssa 1 
Pipri soma 

Prion ochiln s .. 

D REPAi'lIDID.oE. 

135. Drcpanis 
136. H emignathu 
137 . Loxops ... 
138. PSitti1'ostTa 

HIRUNDIKlDA!]. 

139. Hirun do 
140. Atticora 
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'-o U: 

Range beyond t Region . 
0" 

• "(3 
0" 

Range within tho Region. 
_ ______ ______ _ _ _____ __ _ 

20 The region; exel. N. Zealand 
4 Paruan l sland s (md Australi a 

10 Papua n Id s. Timor, Aust rali a, 
N . Cr,ledonia 

2 A ustralia and Tasmania 
1 l£ast and S. Australia 

43 Lombok anel Gi tolo to Tasmani a (Ealy) 
and Samoan Ids. 

5 A ustm lia and Tasmania 
1 New Zealand 
4 New ZealanLl and Chatham Ills. 

10 New Guinea to TaslllRnia and 
Samoan Ids., N. Zealand 

1 New Zealand 
18 Lombok to N. Guinea, N. Cale-

donia, Australia 
2 Australia 
5 Austra lia and Tasman ia 
8 N .. Guioca, Austra lia, Tasmania 
3 N. Guinea -
2 N. Guinea 
1 N. Guinea 
1 N. Guin ea 
3 Sandwich Islands 
1 Sandwich Islands 

Palm au Islands 
N. Celebes) 

5 Cp,lebes, Moluccas, Papuau Ids. 
5 Anstro ·Malaya and N. Anstrali a 
1 Ccleb.es) 
1 Celcbcs aud SnUa I slands 
1 Papaun I sland s, Lomhok 

28 region to Fiji Ids. & N. Zeal. 
12 Celebes toSo lomonlds.&Au stral. 
1 N. Celebcs 
1 Timor 
1 Austra lia and Tasmania, Timor 

Pap uan Islands 

3 Sandwi ch IRlands 
3 Sandwich Isl ands 
1 Sandwich Tslauds 
1 Sanel wich I slands 

7 The whole region 
1 Australia 

Orienta l genus 

Oriental 
Orient al genus 
Malayan genus 
Oriental 

Orienta l, Ethi upian 
Oriental 
H imalayas 
Indi a, Ceylon 

Malaya 

Cosmopolite 
N eotrop ical 
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Order, Family, llnd 
(fenus. 

PWCEID.iE. 

141. Est rilcla ... 
142. Emblc1na 
143. Munia 

144. Donacola 
145. Poephila 
146. Amadina 

147. Eryt hnua 

STURNTD JE. 

148. Eu.Iabes .. . 

149. B asi lor1iis 
(Aeridothe res 

150. areadion 
151. H eterolocha 
152. aallrea8 .. . 
153. Apl&nis .. . 
154. Calorn is ... . 

155. »nodes 
156. Scissirostrzvnt . . . 

ART AMID JE. 

157. Ar tamus 

ALAUDID.iE . 

158. Mirafra 

MOTACILLIJ) Jl; . 

159. JJlldytes ... 
160. Corydalla 

PITTIDlll. 

161. Pit ta 

162. HycIrornis 
163. jJiel(t1np itta . . . 

lI1ENURID iE. 

164. Mcnum ... 

ATRICHIID:ll. 
165. At·ruh·ia .. . 

PICARI lE. 
PICID iE. 

166. Yuugipieus .. . 
(M ull eripicus .. . 

ZOOLOGICAL GEOGRAPHY. [ PART III . 

Range within th o Region . Range beyond the Region. . 0 
0" 

4 Flor es, Timor, Australia Oriental, Ethiopian 
. -1 N. "\V. Australia 
6 Celebes to N. Guin ea and N . Oriental 

Austra lia 
3 Australia 
6 Aust rali a 
9 Fl ores to Tasmania and Samoan Ethiopian 

Islands 
7 Moluccas to Caroline and Fiji J ava, Sumatra 

I slands, Tim or, N. Caledonia 

4 Sumbawa, Flores, Papuan and Oriental 
Solom on Islands 

2 Celebes and Ceram 
1 Celebes) Oriental genus 
2 N. Zea.land 
1 N . Zealand 

.2 N. Zealaud 
8 N . Caledonia to Tonga Isla.nds 

13 Celebes to Solomon I slands an d Malaya 
N. Austra lia 

1 Celebes 
1 Celebes 

15 Celebes to Fiji Ids. ancl Tasmania Oriental 

2 Flores and Australia Orienta l, Et hiopian 

11 
5 

;\[oluccas, Timor, Austru lia Pale., Eth iopian, Orien. 
Lombok and Moluccas to N. ral rearcti c, Orienta l 

Zealancl 

12 

1 
1 

Celebes and Lombok 
Guin ea and Australi a 

Gilolo, Bat chiall 

to N. Oriental 

N. Guin ea 

2 E. Austral ia 

2 W. Austra lia and Queensland 

2 Celebes, Lombok, and Flores 
I 

Hima layas to Java 

Oriental 
Orienta l genus 



CHAP . XlII.] THE AUSTRALIAN REG WN. 481 

-Range witilin the Region. Order, Family, and "':'Z 
Genus. 0 c.l 

Rang"- beyond the Region. 

---------1 ______________________ _ 

CUC ULID£. 

167. RhClffnphococcyx 
168. Centropus 
16 !1. CucuItls ... 
170. Galicchth1'1ls .. 
J 71. C'acomnntis ... 
172. Chrysococcyx 

(Hi erococcyx ... 
.J 73. Eudynal11is 

1 H. BcylMops 

CORAC IID £. 

(Coracias 
175. Eurystoll1us 

J ... f EROPID ,E. 

176. J1[C1'opogon 
177. Merop s. 

ALCEDI N lD JE. 

178. Alcedo .. . 
179. AlcyO'lw .. . 
1 30. PeInrgop lis 
181. Ceyx 
182. C'fYljcupsis 
183 . SY1nU 
184. Hal cyon ... 

l S5. T odi1'hamphu,s 
I S6. Dacelo .. . 
187. JI{onacha.lcyon 
188. C'a1'idO'l1£lx 
189. l'u nysip /era 

190. Oitt1t1'a ... 
191. jl1clidol'u 

llUCE ROT ID1E. 

19 2. Hydro cissn 1 .. . 
193. CfLlrto " 
194. 

PODARGID JE. 

195. PodM'gus ... 
196. Batrac hostol11us 
197. ./Egothclcs 

CAPJUM ULGID£. 

198. Capril11ulgus ... 

1 Celebes . 
13 Austro-Ma lnya and Australia 
Ii Allstro-Ma laya and Australia 
1 Papuan Islands 

Or.iental, Ethiopian 
Pale ., Orien., Ethiopian 

10 Austro-Malaya and Australirt Oriental 
5 Austro-Jlfalrtya to Fiji Islalid s O:'iental, E thiopian 

and N. Zealand 
1 Celebes) Oriental genul 
6 The whol e ; excl. Sand - Oricntal 

wich Islan ds 
1 Celebes, J\Iolu ccas, and Australia 

1 Celebes) 
4 Austro-Malaya au(l Australia 

1 Celebes 
2 Austro-Mala ya aml Australia 

4 Celebes to N ew Ireland 
6 Bateman to Tasmani a 
2 Celebes, Flores 
7 Celebes to New Guinea 
1 Celebes 
2 Papuan Island s and N. Australia 

19 The whole region; excl. Sand-
wich Island s 

3 Centra! Pacific and Sandwich Ids. 
6 Papuan I slands and Australia 
1 Celel)es 
1 Lombok and Flor es 

14 Batchi an to N. Guinea and N . 
Australia 

2 Celebes aud Sangu ir Islands 
1 New Guinea 

1 Celebes 
1 Moluccas to Solomon Isilluds 
1 Celebes 

10 Pap uun Islands to Ta.smania 
:2 Mol'uocas 
5 PupualJ Islanus to Tasmani a 

Oriental and Ethiopi an 
Ol·ien tal aud Ethi opia n 

Pale ., Or: en., Ethiopian 

Pule., Orien., Ethiopi an 
Philippin es 
Oriental 
Oriental 

Oriental, Ethiopian 

Oriental 
Malayan 
Malay an 

Orienta l 

4 L ombok to Australia , N. Guin 'ea Pal c., Ethiopia n, Orien. 
t o Pelew Islands 

I I 
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'-,,; 
and . Range within the Region. Rnnge beyond the Region. 

____ ____________ ______ ___________________________________ 

199. .. . 
(Lyn cornis 

CYl'SE LID lE. 

200. Dendrochelidon 
201. Collocalia 
202. Cypsel us 
203. Chretura ... 

PSIT TACI. 
CACATUID JE. 

204. Cacatua . 

205. Calopsitta 
206. Calypto7'hync1ms 
207. J,fic'roqlosmt,8 ... 
208. hic'I'netis ... 
209. Nasit erna 

PLATYCERCJDlE . 

21 O. 
211. 
212. Polytelis ... 
213 . 
214. .. . 

215. .. . 
216. Cyanorampib1t,8 

217. .. 
218. Euph ema 
219 . Pezopo7·u5 
220. GeopsiUacus 

P ALlEORNI .THIDlE. 

221. .. , 
222. 

Tanygnath1t,8 ... 
224. ... 
225. Cyclopsittct 
226. Lori culus 
227. T'r7:r.hoglosS1tS 

228. Nano des ... 
229. Chcb7·mosyncb .. . 
230. E os .. . 

231. L 01-iU' 
232. C07"iphi lus 

NESTORID 1E 
233. NeRt01' 
2a4o. Da.'Vptil1t,8 

2 Am Islands and Austra lia 
1 Celebes) 

2 Celebes to N. Guinea 
4 Celebes to Pacific Islands 
1 Austra lia 
2 Celebes, Australi a 

17 Celebes and LOIllbok, to Solo-
mon Islands and Tasmania 

1 Australia 
8 Australia and Tasman ia 
2 Papuan Islands and N. Austral . 
3 Austr., Solmn . Ids. , & N .Guin .l 
3 Papuau and Solomon Islands 

14 Austral. , Tasmania , Norfolk Id. 
6 A usb'alia 
3 Ausb'alia 
1 Austra lia and N. Caledonia 
6 Moluccas, 'rimor, Papuan Is­

lands, Australia 
3 Tonga to Fij i I slands 

14 N. Z.ealand,. Norfolk Is1and, N. 
Cn,ledonia, Society Islands 

1 Australia 
7 Australia 
1 Aust),l).lia and Tasmania 
1 ·W. Australia 

I 

2 Celebes 
. 5 Borneo t(). Timor · & Solomou Ids. 

4 Celebes to New Guinea 
8 Moluccas and Papu an Islands 
7 Papuan Ids. and N.E. Austra l. 
7 Celebes to Mysol, Flores 

The whole r egion, excl. Saudwi ch 
Islands, and ' N. Zealand 

1 Austra li« and Tasmania 
1 New Guin ea 
9 Sangnir Ids. and Moluccas to 

SoIomon Ids. 
23 Bouru and Gilolo to Solomon Ids . 

4 Snmo[1n to l\1:arqu esas Islands 

5 New 7.en.land [1ud Norfolk Ids. 
1 Now Guinen. 

Orienta l genu s 

Oriental 
Orient al 
Pale., Orien., Ethiopian 
Ethio., Orien., American 

Philippines 

Philippin es 

Philippines 

Philippines 
Orientn.l 
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Order, Family, and 
Genus. 

Sl'RI NGOPIDlE . 

23 5. St1in gops 

COLmm 1E. 
COLUMB ID,ll . 

236. Treron 

237. P tilopus ... 

238. Carpophaga 
239. Iauthreuas 

240. h cucornelrenct .. . 
241. L opholcemus .. . 
242. Geopelia ... 
243. Jlfacropygia ... 
244. T tw'acoma 
245. kinwa1 'dtcenas 
246: Turtnr ... 
247. OC!Jphaps 
248.- Pet1'ophassa 
249. Chalcophaps ... 
250. T 1"UgOIL ... 
251. H enicophaps ... 
252. Phaps 
253. L ettcOSa1'cia 
254. Geophaps 
255 . L ophophaps 
256. Cctlrenas .. . 
257. OticZiphaps 
258. Phlog oenas 
259. Gmwa . .. 

DIDU NCU LID lE. 

260. Didttncttlti$ 

GALLIN1E. 
'l'ET RAO NID JE. 

261. Cot'!trnix 

(Gallu s ... 

TUP.NICIDJE . 

262. 'fnrnL,{ .. . 

MEGAPODIID JE. 

263. Talegalltts 
264. jJlcgc!cephalon 
265. Lipoa 
266 . jJlegapoditts ... 
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Range within the Region. Range the Region. 

1 N. Zealand, Chatham Islands! 

5 Celebes, Bourn, and Ceram,Flore s Oriental, Ethiopia n 
and Timor 

50 TI,e whole region; excl. N. Ind o-Jlfalaya 
Zealand 

40 The whole region Oriental 
6 Gilolo, Timor, Papnan Ids. to J apan , Philippines, 

Samoan Islands daman I slands 
1 Australia 
1 Australia 
5 Lo ok to Tasmania 
6 Austro-Malaya, Australia 
3 Celebes, Timor, Solomon Ids. 
1 Celebes to New Guinea 

Malaya, Chin a 
I ndo· JlfaIaya 

An-

2 Austro-Ma lava 
1 Austra lia . 

PaIrearc., Orien., Ethiop. 

1 K. W. Australi a 
4 A Ilstro·Malay a, Australia 
1 N . Guinea 
1 Papuan I slr,nds 
3 Austmlia and Tasmania 
1 Ansh'alia 
2 AustraIia 
.3 Austra lia 
1 Austro-Malaya 
1 N. Guin ea 

Oriental 

Indo-M alaya 

7 Celebes, N. Guin ea to Madagascar Philippine I slands 
3 Papnan Islands 

1 Samoan I slands 

9 Celebes, Timor, AnstraIia, N. Palrearc., Orien., Ethiop. 
ZeaIand 

2 Celebes to Timor) Oriental genns 

9 Celebes & Moluccas t9 Tasmania Palrearc., Orien., Ethiop. 

3 Parn an I slands and Austra lia 
] Celebes 
1 S. Aust ralia 

12 Celebes to Austral. & Samoan Ids. Philippin es, N icobar Ids. 
I I 2 
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Order , Family, and I R.lDge within the R egiun. . " Range beyond tho Region . Genus. c " 

ACCIPITR ES. 
F ALCONlD .E. 

267. CircuR 2 Celebes, S. and E. Austral Almost Cosmop olite 
2li3. Astur 20 The regioll, to Fiji I slands . Alm ost Cosmopolit e 
269. Accipi ter 6 The whol e region, to Fiji I sland s Almo st Cosmopolite 
270. Urospi;;a 1 Australia 
271. UroaifMt;; 1 Australi a and Tasmania 
272. Nisaetu s .. . 1 Australi a S. Pal::eR.rc., 

Uriental 
Ethiopian, 

273. N eopus ... 1 Celebes and Tem ate Ori en tal 
2i4 . Spizaetus 2 Celebes and N. Guin ea N eotrop ., Ethi op., Ori en. 
2i5. Circaetu s 1 Timor and Flor cs Palmal'c., E thi op., Orien. 

(Spilol'l1is 2 Celebes and Sull a Islands) Orient al genu s 
276. Butastur 1 Celebes to Ne w Guin ea Oriental, N. E. 
277. Hali::eetus 1 The whol e region Cosrr:op., excl. N eot rop. 

re(!1on 
!li8 . H aliastur 2 Australi a anJ N. Caledonia 
279. Milvu s ... 1 Celebes t o Pa,]rearc. , Oriell., Ethi op. 
280. L oplioicti/l.ia .. . 1 Austra lia 
281. Gypoictinia ... 1 Aust ralia · 
282. Elanus ... 3 Celebes and AlIstralia Oriental, Ethiopian 
283. H cnicop c1'nis ... 1 Papuan Islands 

(Pernis 1 Celebes) Pal rearctic, Oricntal, and 
E thiopian 

284. Baza 4 l'IIoluccas and Australia Orient al 
235. H a1'1Ja 1 N. Zealand and Auckland Id s. 
286. Falco 6 Austro·M alaya and Australia. Almqst Cosmopolit e 
287. H ieracidca 2 Australi a and T as mania 
288. Cerchn eis 2 Austro·Malaya amI Australi a Almost Cosmopolite 

289. Pandi on ... 1 Th e whole region Cosmop olite 
290. Polio aetus 1 Celebes aud Sand" ' ieh l sla.ntls Orient al 

S TRlGlD iE. 

291. Ath ene 21 Th e wh ole' reg., cxcl. P.lcific I lls. Pulreare. , Oriell., Ethiop . 
292. Scops G Celebes, l'I1oluccus, N . Zealalll'l Almost Cosmopolit e 

(Asio 1 Sandwi ch l slautls) Almost Cosmopoli te, excL 
Australian re1rioll 

293. St l'ix 7 Th e whole reg ion .Cosmopolit e 0 

Pewlictr or very Ghc.racteristic Genera of Wading and Swimming Birds. 

GRALLA':. 
RALLrD .<E. 

Ocyd1'Ont1l9 
CabnZ1to . . 
lYot01'nis .. . 
J.'1·ibonyx 

H a b?'o}JtiZa 

5 New Zealand 
1 Chath am J sland s 
2 New Zealand, No rfolk and Lonl 
4 How e's Islands 

Australi a und N. Zeulul1(I 
1 Moluccas 

.-C/ 

.., 



, -

I 

CHAI'. XIII .] 

Order, Falllily, amI 
Genus. 

Rallina ... 
Pa1'eudias lcs ... 

SCOLOI' ACID,E. 

Clad07'hynclms 

e ll A HADRIlD ,E. 

Esacl1s ... 
BrythTogonys ... 
Thi norn-is 
A na1'hynch ItS 

Pccl'ionomlls 

RHl NOCHETID ,E. 

Rhi 110CltctllS 

AKA-TID ,E. 

lVcsonclta 
JlIa lacQ1'hynchus 
llym cno/ccmns 
Bizi1bra ... 
A1!8C1'anas 
CC1'copsis 

PROCELLAft Il n ,E. 

Prioll 

SI'IIEXr SCIDX. 

Eudypt cs 

STRu'rHIONES. 
CASUARllD.ll. 

294. Drolltwns 
295. Casuands 

AI'TERYClD jE. 

296. Aptcry.>; ... 

DrKORKITIIID X. 

297. D in01·niL. 
293. .ftIiono1·l/.·;S 

PALAI'T E Rt GID X . 

299. P alaptc1'Yx " . 
300. E1bryapl IJryx " . 

'l'HE AUSTHALIAN REGION. 485 

Range within the Region. 

6 Allstro-Ma laY<l 
1 Samoan Islands 

1 Australia 

1 A ustro-Malaya, A llstra lia 
1 Australia 
2 New Zealand 
1 N ell' Zealand 
1 Australia 

1 New Caledonia 

1 "\ llekl and Islands 
1 Austra lia 
1 New Zealand 
1 Australi a 
1 Australia 
1 Australia and Tasmania 

6 New Zealand 

4 .Australia and Zealand 

2 ,\u stralia 
[; Ceram to New Britaiu, N. Allstrl. 

N 0 \\- Zealand 

(Extinct ) 
5 N. Zealand 
2 N. Zealand 

(Extinct) 
2 N. Zealanrl 
2 N. Zealanrl 

I Range beyond the Reg'o n. 

Oriental 

Orient al 

Antarct ic Scas 

Antarctic shores 
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INDEX TO VOL. I. 

N OTE.-In this Ind ox the nam es in It ali cs all refer to fossil genera or famili es 
mention ed in Part II. Th e systema tic names of geuera and fmu ili cs occurring in 
almost every page of Part Ill. are not r;iven, as t hey would unu ecessa rily swell 
the Ind ex.; but th ey can be readily refcrred to by the Class or Ord er, or by th e 

Divi sion (Region or Sub -region) unLler whi ch they occu r . They 
will, howev er, all be fonnd in the General Inu ex, ,,·ith a r eference to th e page (in 
Yol. II., Part IY.) wh ere a syste mati c account of th eir uistri but'on is given . 

A. 

Aard v.ark of Eas t Africa , figure of, 261 
Europea n Eoce ne, 163 

..ACClplt res, class ificat ion of, 97 
range of i>nirearct ic ge nera of, 248 
range of Ethiopian genera of 312 
range of Oriental genera of, 385 
range of Australiau genera of 4S0 

European 
N. Amefl can Terti ary 13G 

N. America n'T ert iary 138 
European Eo l'}6 

Adapts , Europ eall Eo cene -
./El'1lroga.le, Eur opea n Eoc e'ne "p, .. 

of Madagascar , 1(i4 .... a 
./ESli, lG, from the Lias 16-
Ag n?pte7"'lts, Enropea n 161 
Ayrwchcerus N \l1l e· , . 
A grion fron '; tJ{ "L. n cnn TertlUry , 13S 
A Ice I e tas, 167 
Ald Pb IS, nd, iln Mioc ene 192 

a Tn slands I d t ,­
A/etoeni.' N A·' un - or tOises of, 289 
_-\Jgc lin, Eocene , 16i:J 

111 IIocene deposits and caves of, 
All en, Mr J A 

obj ect ion's t " }o.n Zool ogi ca l reg io nf.';, 61 
67 0 l iS s ystem of cit'c umpo ]ar 

obJect ions to bi 
. as S Zoo-geClgr.1.pbical nomOD-

A Itm f; . 
A 11!blyrhiza pr" oss lIs i.n cnves, 111 
Amnri cn., o f Antill es, 148 

South, 40 separatio n of NortJ l Bnd 
extlDct 1l1.alUmal' 
North P ost-p . la of, 129 

Amomys, N. AOle fUtUla of, 129 
A m,phechi.?J:llS Eu :I (,lln Tert iary, 134 
Alnphibin , lll'eans

J 
:Miucen e , 111 

classi! ication OOf l, spersa l of, 28 
peculIa r to p , 00 
of Centra l region, 186 
of th e Med it lOpe, 196 
of Sibe rian Sub- regio n, 205 

-l SgtOllJ 220 

. Amphi bia, of t.he. Man churi nJl s uu-r pgio ll.
J 

t:lble of Palmarct ic famili es of, 
of th e Ethiop iau region, 255 
of Wes t Africa, 264 

. South African, 268 
of Madagasca r, 280 
tub le of ELhiopi an fam ili es of, 29B 
of the Oriental reg ion, 317 
of the Ind ian sub-r egiou, 326 
of Ccy loll, 327 
of Iud o·Chin ese sub·r egion, 331 
of Ind o-Malay sub-reg;on, 340 
tab le of Orien ta l fam ilies of 369 
of th e Australian region , 397' 
r ese mbl ances of Australian and South -

Am eri can, 400 
of New Guin ea, 416 
of New Zealand, 457 

A mplt ibos, In dian Mioceno, 
A?''lJhic!101L, E uropea n Miocene , 118 

In dian Miocene, 121 
N. Atnel'icnn Tertiary, 134 

Am.1Jh:imericida: , Europ ean l\lioce nc, 119 
.A1JLp1iimosch us, EUl'O})en n l\I iocene , 120 
A1nphisorea::, Europea n Mioc ene. 118 
./1mphit, ·agttlu ,s, E UJ'opeau Miocene, 120 
Anastoma, E uro11ean lli 9 
A nell UOl,Jl!I/s. E uropean Eoce ne, 125 
A nchi1')loclus, N. Alll ericn ll Eocene, 139 
.A n.chi1)111lS, N . ..t.\m ericnn Tel·tinry 135 
A nchithcridw , N . Am erican '.rert ia'ry, 135 
.d.1/.chitheri1l111, Europ ean 1\1iocene 119 

EUl"op enn Eocene, 125 ' 
N. American 'l'e r tiary, 135 

Anci ent fauna of New Zealruld 459 
Ancy lotherium ., 1\li oceno of Greece 116 

E uropea n Mioce ne, 121 ' 
And atnnn Is la.nos, zno logy of. sas 

probab le past hi.tory of 334 
.A7tcircas . E llr Op ent'l Mioe-ene: 165 

kin gdom, pl'imnry di viSions of, 85 
deve lopme nt of, affecting dh;tr ibu_ 

b Oll J 7 
disrersR I and migrati on of, 10 
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Animals, rapid multiplication of, 10 
Anisacodon, N. American Tertiary, 137 
Anon of Celebes, peculiariti es of, 428 
A '1Wplotheriidre , European Miocene, 119 
.il.1u>plotlt eri"m, European Miocene, 119 

European Eoc ene, 126 
S. American Eocene, 148 

Anseres, arrang ement of, 98 
p eculia r Palrearctic genera, 250 
peculiar Ethiopian genera of, 
p eculiar Australi "ll genem of, 437 . 

Antelop es in the I ndian Miocene depos its , 122 
bi,rthpl nce mid mih'Tations of, 155 
P alrearctic, 182 

Antelot1w-ri'umt, Indian Miocene , 122 
A nth1"acotheridce, N . Amer ican Tertiar y, 137 
.il.n thracotheri"m, Europ ealllllio cene, 119 
Ant iaeodon, N. Amer ican Tertiru·y, 133 
Antilles, Plio cene lIIammalia ot; 148 
Ant i lope, P ost- Plio cene, 112 

ill Brazilian caves, 1t14 
Antiquity of the genera of insects 166 

of tbe gene ra of land am! fl·eshwat er 
sbe lls, lU8 

AphunuptlmJx of Mauritius, 164 
A phelotheri1tm, Europe an Eocene , 125 
Aq"ila, E uropea n Miocen e, 161 
A rchcenpteT1Jx, Bavarian Oolite, 163 
Arctic zone not a separate region, 68 
A rctocyun., Eocene. 125 
A 'rctodus, N . Alnerica n Post-P lioc+ene, 130 
Arct01nys, European P liocene, 113 -
Arctoth e'ri1.l11L in Brazilian caves , 1,14 

S. Ame rican Plioc ene, 146 
Argus pheasa nt, figure of, 339 

peculi arity in display of plmnage, ar,d 
confi rmation of ]1r. Darwin's Yiews, 
340 

A ,·tiodactyla, European Eocene, 126 
N. America n Tertiary , 137 
S. Am erican Pli ocene, 146 

Arv icolu, Emopean Plio cene, 113 
in Brazilian caves , 145 
S. Am erican P liocene , 147 
S. American Eoce ne, 148 

Auchena, N. America n Post·P1i ocenc , 130 
Auckland I slands, birds of, 455 
Austr alia, physi cal features of, BS7 
Australia and S . ..America, suppos ed Jand con ­

nection between, 398 
Ausb'alian region, descript ion of, 387 

zoologica l characteristics of, 390 
mammalia of, 390 
bird s of, 391 
reptiles of, 396 
amprubia of, 397 
fresh-wat er fish of, 397 
summary of vertebrata of, 397 
supposed land -connect ion of with S. Ame -

rica ,39S 
insects of, 403 
lepidopt era of, 404 
coleopt era of, 405 
land shells of, 407 
sUb-regiou s of, 408 
early hi s tor y of, 465 

Australian Rub-region. mnmmalia of, 438 
i.llustr ation of m8JUnialia of, 439 
b irds of, 440 
illustrat ion of fann a of, 441 

Austro-:MaJnyan sub-region, phy sica l features 
of, 388 

zoology of, 409 
Aye-aye, -figure of, 278 
Azor es, visit e,\ by E uropean bil·ds, 17 

bird s of, 207 

Azores, butterflies of, 207 
beetl es of, 207, 209 
p ecu liarl y modified birds of, 207 
straggl ers to, 208 
how stocked with animal life, 208 

B. 

Babimsa of Celebes, peculiru·ities of, 428 
Badge r, figUl"e of, 195 
B alrena, ElU'opean Plioc ene, 112 
Balumodon, E uropea n Pliocene, 112 
Baly, nlr., on Phytophaga of Japan, 230 
Banca, itf: peculiar spec ies and solution of a. 

probl em in distribution, 356 
Barriers , as affecting clistributioll, 6 

p ermane nce of, as an'ccting distribution, 7 
to t he dispe rsal of b irds, 17 

Bate s, ]'[1' . , on Carabid rc of Japan, 228 
on Longicorn s of J npnn, 230 

Bath?nocio1t, N. American Tertiary, 136 
Bathtrodon, N. Ame rican'l'erti al'Y, 133 
Batrachia ., Tertiary, 165 
Bats, pow ers of flight of, 15 

class ification of, 87 
of New Zealand , 450 

Bears, IJl'obable cnuse of absence of, from 
tropi ca l Africa, 291 

Beaver, N. American Tertiary, 140 
Beet les, ftullities selected for study, 103 

from the Li as , 167 
of Azores, 207 
of Japmi, 228 

Belemnoziphi1LS, European Plioc ene, 112 
Belt, Mr., hi" theory of a great i:liberian lake 

during tbe glacial epoch, 218 
on change of climate caused by diminu­

tion of obliquity of ccliptic , 466 
Bird s, means of dispersa l of, 15 

dIspe rsal of by winds, 16 
A.merican, found in Europe, 16 
reac hing the Azores, 17 
barr iers to dispersal of, 17 
l imited by forests , 17 
class ification of, 93 
Miocene of Greece , 116 
extinct, 160 
fos!'iil of Pnlteal'ct ic regio n , 161 
European of NIiocene period , 161 
Eocene of Ew'ope, 162 
relations of, 162 
extinct of North America, '163 
recent ly extinct in New Zealrulc1, 164 
Cretaceous of N. Am erica, 164 
remains of in Brazilian caves , 164 
recentJy extinct in Madagascar and the 

Mascarene Island s, 161 
cosmo pOlitan groups of, 1;6 
llumerous genera, Pal rea.retie, 183 
of the European sub-r egion, 193 
northern range of in Europe, 193 
of the zone of pine for ests, 194 
of Iceland, 198 
of t he lliediterrane an sn b-regio n,. 203 
of Malta , 206 (nole) 
of Azores, 207 
of tIte Cape Verd Isl and H, 215 
of Siber ian sub· region, 219 
Orienta.] fOlmd in S iberia, 219 
extr eme nortb enl .Asiatic, 219 
of nort.he rn Asiatic forests , 220 
of t he Manc1uU'ian s ub-r egion, 223 
Palrearct ic genera of, in the Manchurian 

sull-Tcgion, 224 
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INDEX, 4\)1 

Bird s, Orienta! genera of, In the Uanchur ian 
224 

chara cteristic of N. W. China and Mon-
golia, 226 

table of Pal ",ar ctic families of, 235 
of West Africa, 243 
list of Palrearctic genera of, 243 
of the Ethiopian region, 253 
of the East African sub-region, 260 
S. African, 267 
genera of, peculiar to 1\'1adngascnr, 275 
common to Madagasca r and Oriental or 

Ethiopian regions, 276 
species common to Madagascar and Africa 

or Asia, 277 
tab le 'of Ethiopian famili es of, 
t able of E;thiopian genem of, 306 
of the Orient al region, 316 
of t·he Indi an sub.r egiou, 323 
On enta l genera of in Centra l Tndia, 324 
Pal ",. r. tic and Ethiopian genera in 

Central India , 325 
of Ceylon, 327 
of Indo· Chine se subr egion, 330 
of Ind o-Malayan sub-remon 337 
illn ,trat ion of peculiar 339 
of the Philippine Is lands, 346 
table of OrIenta l families of 3G6 
tab le of Oriental genera of 375 
of region, 391 ' 

organiz ed Anstra lian families of, 

of the Papuon I slands 410 
peculiariti es of 413 ' 
brilliant colom:s of, 413 . 
remarkable 1'01'1n 5 of 414 
of t he Moluccas 418 
pecu liarit ies of 421 
of Timor group 493 
of Celebes , 428' -
of 440 
of New Zenland 451 
peculiar to New ' Zealand 452 
of Norfolk Island , '153 ' 
of Lord H owe's I sland 453 
of the Chatham I slands 454 
of the Auckland 455 
tab le of famili es of Austral ian, 471 
tab le of genera of Aust rali an , 478 

Black ape of Celebes, 427 
Blanford ,. lIIr. W. T., on the "Indi an " 

reglon,60 
nn relat ions of Indian sub -region with 

AfrIca 321 
Blapsidi '/II)" 'Ooli t ic insec t 167 
Blyth , Mr., on zoological 60 

on relations of Indian sub-rp.gion with 
Afnen , 321 

B orneo, probable recent cbanges in 957 
Bos, 11 2 I 

Indmll Mioc ene 122 
Bour bon, zoology of 280 

reptiles of 981 ' 
Bov idCE, Europ BM Miocene 1"0 
BrachYTltys •. E1U'open ll 120 

Miocene of Pelim Is land, 122 
Brazilian cave -fauna 143 

on, 145 • 
borinensis. carboni ferous insect, 168 

peCUliar spec ies in 197 
Bnb sh Isles, zoology of, 197 
Broad-bill ,. Malaynll, figure of, 340 
Bro'ntotheTtdre, N. Amer ican Tertia ry, 1R7 
Brontothe,"wnt, N. Ameri can Tertiary, 137 

European Miocene, 162 
Bltlllnw,s, Eoc ene, 169 

BU/nwl1l'l·'U.S, N. American 'rerti ary, 134 
B uprestidiu?l., Oolitic in sec t , 167 
Butt erflies , ltlTangement of, lOS 

Pal ",.rc ti c, 187 
of Centr al Europe, 196 
of the Medi te rran ean sub-region, 205 
of Azores , 207 
peculiar to Siberian sub-r egion, 220 
of Japan and Nort h China, 227 
of the Ethiopian region , 255 
numb er of Eth iopian species , 256 
of Indo-Mal ay sub-region, 342 
of the Australian region, 404 
of the Austro -Malay snb-r egion, 404 
of tho .folu ccas , 419 
of Celclles, peculiarities of, 434 
of New Zealand, 457 

C. 

Cad'wrcotheriu1Jl" Europ ean Eo cene, 125 
Cmlodo'n, in Brazilian caves , 145 
Cwlogcn1JS, in Brazil ian caves, 144 
Camopithec1l.s, European Eoce ne, 124 
Cainotheri1t11t, European Miocene, 120 

European Eocene , 126 
Cala'l'ltodon, N. American Eocene, 139 
Callithrix in Brazili an caves) 184 
Canaries, b irds of, 208 

bee tl es of, 209 
Canidcu, Eu ropean Miocene, 118 

European Eocen e, 125 
N . American Tertiary, 
remarkabl e S. African, 2G7 

Canis , European Plio cene, 112 
Pos t-Pliocene , 112 
Europenn 1\1 lI S 
Indi an Miocen e, 121 
European Eoc ene, 125 
N. Ameri can Post-Pliocene , 129 
N . American Tertiary, 134, 135 
in Brazi lian caves, 144 
S. American Pli ocene, 146 

Camel , foss il in Indian Miocene , 122 
birth-pl ace and migrations of 155 
Fal rearctic, 182 ' 

Camelidre, ess ential ly extra -tropica l, 112 
N. American Tertiary, 138 

Ca?l,e/opardalis , Miorene of Greece, 116 
Indian Miocene , 122 

Camelotheri",,, , S. American Pliocene, 147 
Cape of Good Hope, peculiar flora and fauna 

of, 266 
Cape Verd Islanels, zoology of; 214 
Cape-har e, S. African, 267 
Cardiodus,--S. Amerir an Plio cene, 147 
Cariam.a, JjrnzilmD. caves, 164 
Ca.rnivora. of ElU'opean Pliocene , 11 2 

Miocene of Greece , 115 
EW'opean Miocen e, 118 
Indian Miocene, 121 
European Eocene, 125 
N . Am eric.an Post-Pliocen e, 129 

American Ter tiary . 134 
of Brazilian cayes, 144: 
S. American Plio cene. 146 

Carnivora, class ificat ion of, 88 
antiquit y of, 153 
of the Palrearctic reg ion, 182 
li Kt of Puhearctic genera of 240 
list of E thi?pian genera of: 302 
range of Oriental genera of, 87& 
list of Australian genera of 476 

Cnroline Island s, birds of, 444 ' 
Carle-radon in Brnzilian cltves, 145 
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Carus, and Gerst.aek el' un cla ssifica tion of 
ani mals , 85 

Professor, on clnss inuat ion 0-( the 
8S 

Castor, European Plioc ene, 113 
EuroJ! can l\Iio C1!Dc, l:W 

CrlSoryx, N. Am cl'icnn TcriJul'j', 13S 
Cuthartes, Brazilian caVeS, I Oo! 
Cave-fa nna of BrazH, 143 
Cavia, Europ ean Miocene, 121 

in Brazilian caves, ]4-1 
S. American Pli ocene, ].! 7 

Cebocli cerlls, Europ ea n EuceIle, 126 
Cebus in Brazilian ca \'os, 14-1 
Celebes, physical feat ures of, 389 

mamm alia of, 42G 
bird s of, 428 
insects of, 43-1 
origin of fnuna of, 436 

CenteUdw, Eur ope an Miocene, 118 
Cera t odus, rcmnr hahl e Aust ralian fi sh, gni 
CCTcolnbes in Brllzilian caYes , 145 
Cc-rcopiOWC1tS in Europ ean Plio cene, 112 
Gervidre, Europ ean Miocene, l :lO 

birth-pla ce and migrat iolls of, 155 
CerV'lLS, Europcn n Pli occne, 113 

In dian Pli ocene nD -::l l\'Iioee no, 122 
N. Ameri can Post-Pli oceuA, UW 
N. Am erican Tertiary, 138 
in Brnzilinn c:\ves, 1-:14 
S . Am ericnu Pli ocene, 1'17 

Cetacea., Ellr Op Cnn Pli ocene, 112 
Europ ean ,I\1 iocen e, 119 
N. Am cri can P os t-Plio ccn c, l aO 
N. Am crican 1'er t iary, 140 

Ceta cea, classitl eat ion of, 89 
ran ge of Orienta] genu s, 374 

Ceylon a nd rese mhlan c" of insec ts of, 
327 

Ceylon ese su b-rcgion, 3:l6 
mamm alia of, 3:a 
hire s of, 32; 
reptil es of, 
aml,hibilt of, Et; 
insects of 3" -7 
pas t hi story -of, as indi cated hy its fanna, 

328 
ChaUco'1nys, European Pli oce ne, lI S 
Chali cotheritll .m, European M ioce nc, 119 

Indian Mio cene, 122 
foss il in N, Chin n., 123 

Chmnwleo, N , Amcri can Eocene, 165 
Chamo is, figure of, 105 
Chatham I"I!Lnds, b irds of. 454 
Chelonia, class ificat ion of, 100 
Chelyd)'a, European Pliocene, 165 
ChevI'otain of Malaya, flglll'o of, 33(\ 
Chili should not he placed in t he Pa lreAreti c 

. or Nenrctic regiol1!-!, 63 . 
Chin n, foss il 11l fl Tllm:ils in , 1'C'F=C'1lI1\ling t hose of 

Indi an an d Eli rOpCnl1 
N orth , TIlammalia. ul', 222 

Chi.nchilHdre in BT'azilhtll cnycs J 14,j 
S. America.n Pli ocene, 147 
Plio cene of' "Inlill es, 14S 

Chirov tera , clas sificat ion of, S7 
list of Pal rearct iG genera of. 230 
li st of Ethi opinn genC'ra of, 300 
l'Rnge of Ol'ie ll t.al gCllcrn. ufJ 371 
lis t of Aust ralian genera of, 475 

Chi'roptera, Europ ea u 125 
ill Braz ilian CR \l'cS, 144 

Chlt11nydo lhcri1(flL in Bl'nzilian caves. 145 
ClireJ'OJlW1'US, EUl'op enn Mioccne, ]1 9 
Chreropo t<llm.1(s, Europ ea n 126 
C/to;i'ollt erium, Indian Miocene, 

Choneziphi 'llS, EUl'opca n Pli oce ne, 112 
CllOlIgh , Alpin e, fignrc o f, 195 
Cirr. LlIlipo lar zon es , oQject ions to sys tem of,67 
CI,,"s ifieation as allect ing the study of rlistri· 

uution , S3 
Clawdlia, E OCI!Il C, 169 
Climate, as a li mit to the range of mammalin, 

n 
grad ual chnng e of, beforc the gla cial epoeh, 

H 
Coleoptera. famili es se lected for study, 103 

Pnl ",a rct ic, 18S 
number of ra.l rrarct ic spe('ies , 1S0 
of Central Eu rope, l OB 
of tho 1\1 cdi tc l'l'ancnn s ub- 1'egion, 205 
of th e ClIpe Verd Islnl1ds, 2]5 
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Din?Jl1f.s, Europea n Miocene, 117 

N. Amcl'ic;l1l Tel'thl ry, 136 
Diprotodon, Au s trali an p ust.' r el'tiar y, 15i 
Di spersa l of anl111als, 10 

flf mamm alia, ]0 
of repti les and nmp hih in, 28 

Dhitr ibnti oll, a.lrectcd by elilllate, 5 
affected by phy sica l features, 5 
contra sts of, ill s imilar Climates, 5 
similarities of , in div erse clill1ates , 6 
barriers a,.c; atfJr.tills, ti _ 
study of, depend ent on a good classincn· 

tiDn, 83 
of anilllal s an ",ljnn et to geology. 8 
of anim a ls rcrlui rcs prelimill nry 

stndi es , 8 
of aniUlal s depe nd ent on phy s ic"l geo­

graphy, go 
as nfl'ecte d by the glacia l ep och, 

of animal s, as . n'ecte u by changes of 
vcgetation, 4:) 

of :l'illlalS, as a frccted by organ ic changes, 

of animals, h l1' othctica l illu strat ion of, 
46 

of Rnim n.ls, compl exity of t he call Sl'S af­
fec t ing tllC, 4:;) 

o f anin ull s, prob lems in, 51 
o f p lants , as affedcd uy Wle g lacial epoch , 

42 
of l\:fnnritius, 282 

Do lwho pteTus , E Ul'o])can "Mioceno, I G2 
D 011tl1ti na ,. N. Am er ican Terti a ry. 134 
JJorcather t'Un1., Europenn Miocene, 120 
Dremother i1l71l, Miocene of Greece 116 

EUJ"Opeau :Miocene, 120 • 
Dress(,l", Mr. H. E .• on north ern rall" C of 

E Ul'openn bi rds, 193 0 

D ro'ITUtthe1"i1lAn, N. Amer ican Tri nss ic 134 
old es t mammal . 160 ' 
ngo .shrlk e, Malay a.n figure of, 340 
opi thec'us, Europ ean Miocene, ]1 7 

E. 

East Afri cn, geograp h ical feat ures of, 258 
wid e ran ge of genera and sp ecies over, 259 
fe w specilll ty pes in, 260 

Eas t A l'ri c..'1.11 suu-r egio n, desc ripti on of, 258 
genern. and spec ies ranginb o\"(:!r thc whole 

pf, 259 
m ammn lia o f, 260 
birds of, 260 
rep ti les of, 260 
am ph ibia. and fishes o f, 260 
insects of, 2130 
fe w p eculi nr t.ypes in, 260 
illu fitrat ion of zoo logy of, 261 

East Austrnlia, pecu liar 11irds 440 
East Thi bet , m 31ll 1llRli a of, 222 
Enton, Re v. A. E., on illseds of Kerguelen 

I sland, 2 11 
Echimyid(I!, in Brazili an can's, 145 
Ech'inogalc, EUl'op ean Miot ene, 118 
Ec tognath :us, N. American Eoce ne, 139 
Edentata , Miocene of Greece, llo 

£m'openu Miocene, 121· 
N. Am erican P ost- Pli ocen e, 130 
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Post-P liocene, 112 
Ind ian Mionene, 121 
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Europ ean sub -region , descript ion of, 191 

foreHts of, 192 
ma1l1malia. of, 192 
bird s of, 193 
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mammalia. of N. America anel Europe, 

com par ison of, 140 
mammali a of t he Antill es, 148 
mamm alia of Old ami New World s, 

general remarks on, 148 
fauna of l'[ew Zealand, 459 

Extin ction of large animal s, causes of, 158 

F . 

Faun a of J apn.n, general character nnd affini­
ti es of, 230 

of Palreal'ct ic region, general conclusions 
as to, 231 

ext inct, of Madagas car and lIIa"caren e 
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Europea n Pli ocene, 112 
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foss il of European i\fioccnc , 166 
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cause of s imil uriti es in , 291 
of I udo-Chin ese sub-r egion, 332 
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or Ind o-.lIal ay sub · regio n , 345 
Fij i, Tonga, and Samoa, 443 
Society and Mar qu esas. 444 
Kew Cale donia and Ne w H ebrid es , 445 
Sandw ich, 446 
of Tew Zealand sub- region, 453 
Norfolk, 453 . 
Lord H owe's, 454 
Chath am, 454 
Au ck land ,45 5 

18siodro7nYs, E w'op ean Pli ocene, 113 

J . 

Jacchus. in Braz ilian cav l's , 144 
Jap an and North Chilla , phys ical featur es of, 

221 
Bout hern ext remity of perh aps belongs t o 

tho Or iental r'gio ll , 

J apan , genera l cha ract er of t Ile fanna ·of, 230 
form er lalld -coDllexions of, 231 

mrunmalia of, 349 
]Jrodu ct ious of, well known, 350 
bird s of, 351 
r eprese ntnth rc species of uirc1s in, 352 
or igin of the an omalous features of its 

fa l\na, 352 
Sumatra and Borneo , th eir geograph ical 

contrasts nnd zoologi cal peculi arities 
r.xv lain cd, 357 

J'lilnon i.a, Europ ean Mio cene, 167 

K. 

Kak apo e, of New Zea land, 455 
Kan ga roos, exti n et in Australia, 157 
Ker guelen I , land, apt erous insects of, 211 

(notc) 
Ke7odon, in Brazili an caves, 144 

S. Allleri can Plioc ene, 147 
King·!i s lter, racquet · t ailed, of New Guin ea, 

figure of, 415 
Kiwi of N ew Zea lan d, 455 
Koodoo ant elope, figure of, 261 

L . 

La ce rtilia, cla ss ifica ti on o f, 90 
J.Jadro ne I s lan us, bird s of, 444 
Lagomys . Em'op ean P liocene , 113 

Europ ean ldi occne, 120 
in Brazilian caves, 145 

S. Am e rican Pl ioce ne, 147 
Lake Baik al, sea ls of, 218 
Land and wat er, prop ortions of, 35 
Lanu and fr o, h-wat er sltell s, ant iquity of the 

genera of, 168 
L and· shells, Pal ",ozoi c, 169 

Pahenrc t ic, 190 
of M ndeir a, 209 
of t he Ca pe V crd I sland s, 215 
of t he E t hiopi nn region, 257 
of W. Africa , 265 
of 'Madagasca r and the I slands . 

285 
of Ind ,o-l'In lny sub -region, 344 
of th e A llstra Iian r egiun , 407 
of Sandwi ch I sland s, 446 
of Ncw Zealand, 459 

LClt}Lius, Eur opean l\1iocen e, 161 
L aopithect ls, )\ .Am eri can Terti ary, 133 
L Wl'1'nis , N, Ameri can Cretaceo us, 164 
Lemur ia, n hy(!oth eti eal la nc.l, 76 
Lam,uravidre, N. Am erican Terti ary, 133 
Le1117.Lravu,s, N. Am eri can 133 
], e11'mridw, Eur opean E ocene, 124 
L emlll"oid ea, ran ge of Ethiop ian genera of, 300 

range of Orien t al genera of, 371 
LC/1icti., N. Am eri ca n Terti ary, 133 
Lepid opte ra, cos mop olitnn fa mili es of, 177. 

l able of P alreareti c fa mili es of, 238 
8. Afri ca n, 268 
t a ble of Ethi opian famili es of, 299 
of til e Ori en ta l reg ion , 318 
tabl e of Ori ental famHies of, 369 
of th e Aust rali au region, 404 
table of Austra lian famili es of, 472 

Lepta1'chus, N. Am eri can Terti ary, 135 
L ep/am.chenia, N. Ameri can Tert iary, 138 
Leptochre,..!!.s, N. AUler iean Terti ary, 137 
L ep /odo", Miocene of Greece , 116 
J.ep/omeryx , N. A merican Tertiary , 138 
Lt1' tOpt.il-us, European Miocene, 162 
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Leptosom.us, allied form in Europ ean Eocene,168 
L ep toSOntllS of Mad agasca r, 278 

fjgur e of, 279 
Ltplolh c1'i'zun, in Dl'll.zUiall caves, 144 
Lep1ls, in Brazilinn 145 

S. Amerir.an 147 
. Lestodon, S. American Pl iocene, 147 

Lewis, l\'Ir. George, his collect ion of Japan 
i nsects, 228 

L ebel/li la, from th e Lias , 167 
Lillj eborg, Professo r, on class ification of th e 

R odcnt in, 90 
L imnrea, Eoce ne, 16!) 

Europ ean Secondary, 169 
L illn1l.atornis, Europea n Miocene, 161 
Limnocyon, N. American Tertiar y, l :l-t 
L ·i1n1l.oh1j1.tS, N. Ame rica.n 'f ertiar y, 136 
Limnotheridce , N. American Ter tiary, 133 
L i7ll1tothe1'imll, N. American Tertia ry, 133 
List1'iodon, BUl'opcnn l\fiocc nc, 119 
LithoJnYs, Eu ropean Miocene. ] 20 
Lithorn is, EUl'opcnn Eocene, 1113 
Lizards, class ificat ion of, 99 

Tertiary, 165 
wid e ran ge of a spec ies in P olynesia, 448 

L oncheres, in Bra zili fLn caves, 1115 
Lonchop7101'US, in Brazilian caves 145 
Lophiodon, Eu ropean Eocene, 12'5 

N. Am eri cnn Tert iary, 13G 
Lop71iolheri·unJ,. N. American Tcrtiru'Y, 13G 
I.Jord H owe's Island, bird s of, 453 
LoX01"1I1"., Pli occne of Anti lles , 148 
Lund , Dr. , hi s reseam hes in caves of Brazil. 143 
Lub'a, European Miocene, 118 

Indian Miocene, 121 
J.yccena, j\'liocene of Greece, 115 
Lyre-b ird, figure of, 441 

M. 

lIfacac'llS, Ettropenn Pli oce ne, 112 
Mioce ne of Greec (\ 115 
Indi an Miocene, 121 
supp osed in Eur opea n Eocene, 125 

M((chai"o(l,,,,, 110, 111 
Mioce ne of Greece, 115 
Ew'op ean Miocenc, 118 
Indi an Miocone, 121 
N. Am erican Tert iary , 134 
in Brazili an caves , 144. 
S. Am eri can Pli ocene, 146 

,1facrallchenia, S. Am erican Pli ocene, H 6 
Mac·"otilerin"" Miocene of Gree ce, 11 6 

European Miocene, 121 
Madagasca r, ext inct bi rd s of, 164 

desc ription of, 272 
mamma lia of, 272 
bi.rds of, 274-
r eptil es of, 279 
amphibia of, 250 
extin ct f a W Hl. of, 282 
genera l remark s on insert f,::IUlla of, 284 

Mad eira, bird s of, 208 
land shells of, 208 
beetles o f, 210 
wingless in sects ultm erons in, 211 
bow stoc ked with animals, 213 

MalacC!l, Sumatra, and Born eo, ·zoologica l 
uci tyo f, 353 

comparison of manlmaJia, 354 
of birds, 355 

MaJngnsy descr ipti on of, 2i2 
mamm alia of, 
hird s or. 274 
illu stra tion of zoology of, 2; 8 

Malagnsy Sll b-r egiou, reptiles of, 279 
amphibia of, 280 
'ext inct fallDll of, 2S2, 289 
inser.ts of, 282 
early history of, 286 

. [alayn amI Indo-Malay a, t erms rlefined, 345 
(note) 

1\falay:m fllrms of ]ire reappe aring in West 
Africa, 263 

faun a, orig in of, 359 
resemh lances to that of Madaga.scar a11(l 

Ceyloll "-"plained, 361 
Malta, Post-Plio cenc fauna of, 11 4 

formerly joined to .A frica, 201 
fossil elephan ts of, 201 
bird s of, 206 (note) 

Mammalia, means of disper sal of, 10 
as lim ite d- by climat e, 11 
as limi ted by rivers, 12 
how far. limi tcd by the sea, 13 
dispersed by and drift-wood, 14 
means of disp ersal of aquatic, 15 
of ·most importance in determinin g 

logical regions, 57 
classificat ion of, 85 
birthpla ce and migrat ions of some famili es 

of, 142, 153 
cosmopo litnn groups of, li G 
of th e Pnlrenrcti c region, l SI 
of the European sub- region, 192 
of t he l\Ied ite rrlln enn snb-reg ioD, 202 
of the Siherian sub-r egion, 217 
charnc teris tic of 1Veste rll Tar tary, 218 
of the Manchur ian sub-r egion, 222 
Pal re..'lrctic genera of, in the Manch urian 

sub -region, 222 
Orienta l genera of, on bord ers of same 

sub -region, 223 
peculiar to J apan , 223 . 
characteristi c of N. W. China and :Mongolia, 

226 
table of Pal rearctic famili es of, 234 
rnnge of P ah:en.rctic genera of, 239 
of the E thiopian region, 25.3 
abs ence of certa in important groups, 253 
of the East Afri can sub-r egion, 260 
of West Afr ica, 262 
of S. Afri ca, 267 
of Madagascar, 2;2 
table or Ethlopian famili es of, 294 
tnble of Ethiop ian genera of, 300 
of th e Oriental region , 315 
ran ge of the genera inhabiting th e Indi an 

snb-region, 322 
of Ceylon, 327 
of t he In do-Chin ese 330 
of t he Ind o-Ma layan 836 
illu s tration of characte fl stlc l\faltt.yan , 

336 
of t he Fhilippin e Isitmds, 345 
ta ble of Orienta l fami lies 0[, 365 
tabl e of Oricntall'enera of, 371 
of Australian region, 390 
of the Papu an I slands, 410 
of t he 111 olnccas, 417 
(If Timor gro up, 422 
of Celebes, 427 
of 439 
ill ustr ation of, 439 
of New Zealan d, 450 
table of famili es of Austra lian , 470 
table (if .genera of Austr alian, 475 

.Afam?nal., t he most anci ent Amer ican, 134 
Mammalia., extinct , of Old World, 107 

exti n ct, of histor ic period, 110 
extin ct, comparative age of in EnrOlle .127 
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M amm.alia. extin ct, of t he New World, 129 
extin ct, of N . .america and Europe. com­

pared,14 1 
or iginal bi rt h-pla ce of som c famili es and 

genera., 142, 153 
of the seco nd:tl'Y p criod, 160 

Man atltS, N. American P os t · P liocene, 130 
Manchurian sub-r egion, desc ript ion of, 220 

mam malia of, 222 
bird s of, 223 . 
reptil es and amphibi a of, 227 
fresh-water fish of, 227 
insec ts of, 227 

. coleoptera of, 228 
Jlfarqnesas Islands, birds of. 4·13 
Marsh, lIfr. , on imp ro vabili ty of Asiat ic a nd 

Afri can dese r ts , 200 
on cam els and goats as des tmcLive to 

vegetat ion, 200 
Marsupi nl s , class ification of, !H 

N. American P osl;-Pli oce ne, I SO 
Enropean Miocene, 121 
first Dligrntion to L\ mcricn., 155 
div ers ifiecl forms of, 391 
of America. prove no cotinex ion w ith 

Anstral ia , 399 
lis t of Australian genem of, 476 

11[artes, N. America.n fl'ertiar v. 135 
Islands , zoo logy of, 280 

extInct faun a of 282 
gigant ic of, 289 

European Pliocene, 113 
of Greece, 116 

?tliocc1}e, 120 
In Brazil ian caves , 144 
S. Am erican Pli ocene 147 

Mioce ne, 123 ' 
N . American Post -Pli ocene, 130 
N. American Tcrt iary 138 

Maurit ius, zoo logy of, 280' 
reptil es of, 281 

McCoy, Professor on P llhea n to loci"Y of 
. Vic toria, 466 ' 

recent changes in, 39 
desc ripti on of, 109 

mammalia of, 202 
bird s of, 203 

204 
insects of, 205 ' 
iSlands of, 206 

,r sea not sepa rntin g disti nct fauna.q 201 
ffl cgacerops. N . American Tert iary , 1ST 
J.f egalom,ery't. N. American Tertia ry. 138 
ilfegawcn1!s, foss il in Cuba , 148 
Megalonllx , N. American Post-P liocene, 130 

in Braz ilian caves , 145 
S. Ame rica n Pli oce ne, 1<17 

lIf egawstom.a, E ocene, 169 
ltf cgantys. S. At nerica n Eoce ne, 148 
lIf eg(tSpira, Enropean Tertia ry, 169 
lIf egather iclw, in Braz ili an caves, 145 
M egather'"'''' N. Amer ican Pvst- Plilwene 130 

in B raz ilian caves, 145 ' 
S. American Pli ucene H 7 

ftf elania! E uropea n 169 
N. America.n 163 

" f etlwora , Indi a n Miocene 12 1 
Melo.wnthi cli1lnt , Ooli t ic insect, 167 

N . Am erican Tert iary, 138 
.N. American rrert iary , 133 

J.fephttLS, In Brazi lian caves 144 
lIf erychl.irS, N. A merican Ter'Liary, 138 
Merych >pp"s, N . Am erica n Tertlllry , 135 
Merychochamt-s, N. American Tcrtiary , 188 
Merycodlls , N . Americ.1,n Tert iar y, 138 

llfe1'ycopotam1lS, Indian Mioce ne, 122 
flfcr]Jcotherimn of Siberian drift , 112 
11lesacodon, N. Am eri C'.an Tertiary, 133 
ltfesohip]Jl£S. N. Amel'ictln Tertiary, 135 
}.f esonyx, T. Am erican Tertiary, 13·1-
MesopitheclOS, Miocene of Greece, U 5 .. 
Meyer, Dr. A. B. , on reptil es and amphlbul of 

New Guinea) 415 
Mic"olestes, old est Europ ean m nmm al, 160 
l1liC1'01neryx, European Miocene, 120 
'-f icrosyop.r;, N . Ame rican Tertiary , 133 
Micro theri1l,m, European l\:I iocenc , 120 
Midd endorf. on extreme nor tb eru birds, 219 
n1igrat ing birds, in w hich reg ion to be p lace d, 

185 
Migrati on of an imals, 10 

genera l ph enomena o f, 18 
of birds, 19 
of birds ill E urope , 19 
pro bable orig in of, 22 
of b ird s in Ind ia and Chin'a, 23 
of birds in N . Am erica. 23 
chan ges in exte nt o f, 24 
of bir ds in S. Temperat e America, 25 
general remarks on, 25 

11filvllS, Enr opean l\fioc eno. I G:2 
Miocene fauna o f t h o Old World, U4 

faun a of Greece, U 5 
faun a of Grecco, s l1rnm:u y o f, 116 
faun n. o f Centra l ll 7 
depos its of Siwal ik Hill s. 121 
faun as of Enr ope nnel ASia, general obser­

v ations on, 123 
Jl fiohippus, N . American Tertiary, 135 
AIivart , P rofessor, on class i ficaLinn of primates . 

86 
on class ificat ion of insect ivom , 87 
on class ificatio n of :un phi b in, 101 

Moles almost wholly P alro.1,rct ic, l SI 
of W. TnrtaJ'Y, 218 

Moll usca, mea ns of di spc rsal o f, 30 
class ificat ion o f, 104· 
groups selecte d for stndy, 10'1 

Molll ccas, zoo logy of, 417 
bird s o f, 419 
reptil es of, 420 
i_nsec ts oft 420 
pecul iarities o f fann a o f, 4'21 

-Monkeys on t hc h igh Him n.layas . 12 
fo ss il i n N . A mcr icnn l\:Iioce n6 
in E . Thi bet, 222 

region, 31-
li st of Anstra li n.n ge ne ra o r, 477 

H i\'l ore.po rk tI of Australia. figure of, 442 
J.tIorotheri.1t1n., N . Americ a.n P liocene, 140 
.i1fotacilla, Europ ean l\{iocene, 161 
Mo uncl-bu ilde r,g. pec ul iar Aust rali an birds , 

S93 
Moup in pos iLioll "nd zoolog)' of, 221 

S . Am erica n Pli oce ne, 147 
] Inl'l'ay, ) { 1'. Andr ew , on regio n, 60 
111ustela l'Iiocene or Greece , 115 

Etu:opean Mioce ne, l IS 
S. Am erican P lioce ne, 146 

ilf1MiteUd<e in Braz ilian caves, 1·14 
.AfylotllJn. N. American Post-Pl iocene, 130 

S . Americau Pli ocene , 147 
AI I/ogale E uropean ltIioeen o, 118 
A( /f071W1'phu,s, fOSSil 9uba _ 
J.f yopotctmus, 111 Cfl\"l'es, 140 
I.fy O:r;IMi, Euro pean MlOccne, 120 

E uropean Eocene, 126 
.A[I/sarachne, EttrOpeall Mioce ne, 118 
ll{y Sops, N. Amer ica n Eo cene. 140 
MY10piw.gl!S, N . Am erican Po sl;-Pli occ ne, 130 
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N annh!J1ls, N. American Tertiary, 13; 
J\a stla, in Brn zilinll caves, 144 
1\enrct ic region, defined, 79 

subd ivis ions of, SO 
distinct from P:tlrem'ctic , 79 

Ncc1'ornis, Eur opean "M iacc lIe, 161 
Neotropi cal r egion, defined, 78 

subdivi sions 78 
TelaliOlIS of ' V. Afri can sub-region wit,h, 265 

j\'es odtJll, S .. Amer ican Pli cene, 14; 
New to ll, Professo r, Oll po sit ion of 11fe?1:'II7'idre 

and .A tri chiiticc, 95 
all uird s of I celand, 19S 

New Caledoni a, bil'd s 444 
Kew Gui nea, zoology of, 409 

mnnun nlia of, 410 
birds <>f, 411 
}lcc uliari tics of it s ornithology, 413 
iIlu sLration of ornitll ology or, 414 
l'cpt Ues nml lhibi a 415 
in secLs of, 415 

New Zealand, olucctions 10 making a pl'imnry 
zoolobrlca 11'cg ioll , 62 

extin ct birds of, 164 
sub-r eg ion, dcsClipti on of,449 
compared wi LII Bri Lisll I sles , 449 
m UllImnli a of, MH 
islct!l of, 453 
illu stration of ornith ology of, 455 
reptil es of, 456 
amphib ia of, 457 
fr esh-wat er fish of, 457 
inoects of, 458 
Longicol1ls of, 458 
Myriapoda of, .<i 58 
land -shells of, 459 
an cien t fauna of, 460 
origin of fauna of, 460 
pov erty of inscets in , 462 
Telat iolls of in s('ct- fltun a rmd flo1'8, 472 

Nicub nr Islmitls, theLr zool(1gicall' elution s, 332 
Nigl1 t lllgnlc, migra t ion of t he, 21 
Norfolk I sland, birds of, '153 
North America, remarks on Post-P liocene 

faun a of, 130 
P ost- Pli ocene fauna of, partly derived from 

S . Amc l'ic..'l, 131 
ext inct bil:ds of, 163 

North A fri ca, zoological r elations of, 2.02 
Notharctos, N . Am er ic..'ln Ter t iary t 133 
Notorni, of New Zcaland 455 
Natothel';:u?n, A us lra lian 157 

O. 

Ochcdllcri'll'll1, in 13l'tl7. i1i AD caves, ]45 
OctoclO'11.tid!p, ,S o .American Pl iocene, 147 
Ophil1io, classillcafio n of, gO 
Opisthocom1ls, Drazil ilUl caves, 164 
Opossum , exti Jlct , in EurOlJC ll ll Miocene, ] 21 
Oreodm, N. A n!eJ'ican Tel'tinry , ISS 
Oreodo?l.tidre, N. Ameri can Tertia ry, l S8 
Orienia 1 region, defined, 76 

subd ivi:::ions 75 
descrip tion of, 314 
loologica J feat ures of, S15 
mammaJin or, S15 
birds of, S10 
reptil es of, 317 
amp hibia of, S17 
fresh-wate r fi shes of, 3]8 
sUlHmary of ,Iertebrnta, S18 
in sects of, 318 
sub-regions of, 821 

Ol'ientall' cgion, concludin g. remarks on , 362 
tab les of ui stl'ibntion of animals of, 364 

Ol'ientnll'e la tioll s of \Y. African sub-r egion, 265 
Uriental nnd Pal Dmrcti c faunas once iden tica l, 

352 
Ol'i cnt..1.1 and Ethi opian faunas, cnuse of the ir 

l'esembl31ICCS, 363 
OrohilJ}J'llS, N. Ameri can Tertiary, 136 
Ostl1'icJt, Miocene of N. I ndia , 16i 
Otar ia, Etu' O}lean Miocenc, 118 
Ovibos, N. Ameri can P ost -Plio cene , 130 
Oxen, birthpla ce and migrations of, 155 

Pal rearcti c, 182 
Oxyama, N . Alli ericHn Tertiary, 134 
O:cygornplms, Eur opea n Miucene , 11S 
Oxym.yctCM1S, in Dmz ilian en,ves, 145 

S. Amcrieml Pliocen e, 147 

P. 

Pachyccna, N. Ameri can Terl iary. 13-1 
Pachynoiophus, European Eocen e, 126 
Pacll ytheri'll7n, in B1'8Zil hm caves, 145 
P alrearctic region, defin ed, 71 

subdiv -isiolls of, 71 
gen eral feat ures of, 180 
zoological cllnracter isLics of, 181 
has few pccnlinr fam ilies, l SI 
mnmm ulin of/ l SI 
bil"ds of, 182 
hi gh d egr ee of sp ecialit y of, 184 
reptile, and runphibi a of, 186 
frcsh-warer fi sh of, 186 
su mmar y of vertebrata of. 186 
in sec ts of, 1S6 
coleopter a of, I S7 
llum bel' of coleo}Jtera of, 189 
land-shells Qf, 190 . 
sub-regions of, 190 
gcneral conclu sions on tIle faun a of, 281 
tau les of distrib ution of anima ls of, 233 

Pul roacodc11., N. AU:eJi can Tertiary , I SS 
Palceet11s, Europenn 162 
Palccgitlw l'1IS, Europ ean Eoc ene, 162 
P alrelod'lts, Euro})enn l lioecne, 162 
Palceocastol'; N. Ameri can 'I'crtinry, 140 
Palreoce'l'c'us, Em'orea n l.1ioccne, 162 
l'a lwoc71G..'T'1/s, Europcan Mioccne, 119 
Palccohierax, Eur opean Miocene, 162 
PalOJolagus, N. Allle-rican TCl'tiru'y, }t10 
Palreolwmu, S. Ameri can Plio cene, 147 
Palreo711C1Jli.itis, E uropean !\li occl1e, 118 
Pala:omc'J'Yx, Europ ean Miocene, 120 
Pc.1a!.omys, Europ eun Miocen,? 121 
P alceontina ooliticu , Ooli tic lllsect , 167 
Pal reonto lo!,y, 10; . 

bow best st.udied in its b tftrmg on ge!l­
O'rnphi cal distribu tion , 168 

as
o 

lin introductio n to th o s tudy of geo­
grnplJicnl distrib utio n, concl udin g .r e­
m ark S un, 159 

PalaJO'Jlyctis, Europ ean E ocene, 125 
Pn lceopt1'dix, Europea n 1Iliocen e, 161 
PalruophrlJ'1l.1lS, Eur opf::an Miocene, 166 
Pala'01'cas, 1\Jiocen c of Greecc, 116 
Pal ceortyz, E uropean ]61 
] 'aireo'T'lJx, M iocelle of Greec e, 116 
1.Jalceospalam, III 

Europea n Miocene , 117 
P alreos.lJO]Js. N. Arner icaJl Tertia ry. 136 
Pulreoilurridre, Eocene, 125 
Palreoth eri'lllTn, European E ocene, 125 

S, Americ':an E occne, 148 
Pa ZreotraO'llS, 1\1 i(lcE'ue of Greece , 116 
Paireolri?lga, N. Amel'icnn Cretaceous, 104 
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Palaptcr!Jyidre of New Zealand, 164 
Pal es tin e, birds of, 203 
Pa loplotheri ",,,, Europ ean Miocene, ll9 

Europ ean Eo cene, 125 
P ul1ldina, Eocene, 169 

European Seco ndar .r, 109 
Pamp as, Pl iocene depos it.s of, 1,10 
Panda, (If Nepan l and E. Thibet, 222 

Himal aya n, figure of, 331 
Pa noZax, N. Tertiar y . 140 
P apunn Island s, zoolo g y of, 409 
Paradis e-bird, twelve-w ired, figure of, 1114 
Para li.ippus , N. Am erican Tertiary, 136 
Par amys, N. Am erica n E ocene, 140 
Parroqu ct, Papuan, figure of, 415 
Parrotf:, of, 90 
P asseres, arrang ement g.! 

range of Pa lmnrctic gc nera of, 243 
range of Ethiorinn ge nera of, 306 
rang e of Oriental genem of, tl75 
Tunge of Au stralian genera o f, 478 

Patrio!eHs, N. Am erican 'l'ert i .. ·y, 134 
P eculia r group s, geogmphica Ily, 'how deUned, 

184 
P elagorni-s, European 1\[ioccnc, 162 
Pelo nax ,:Y . Am eri can TCl'l in.l'Y, 13S 

P eratheri1 t1n. Elll'Opean ,MioCCllO, 121 
Elu'opr-an Eo cene, 126 

P erchQ?'rus , N. Am erican Tert ia.ry, 137 
P erim Island , ext illct mammali a. of, 122 

probabl e south ern limi t of old P alrear ctic 
land, 36i 

Pe rissodaci1;lu, N. American Tertiary, 135 
Pers ia, bird s of, 204 
Phaseolomys, Austra lian P ost· Tert iary, 157 
P has ian1tS, Mioc ene o f Grecco, 116 

E uropean Pos t·Pli ocene, 161 
Ph e .... lsa.nts, in Europea n Mioee no, 161 

. gold en, of N. China , 226 
eured, of Mongo Jia, 226 

N. Amel'ican Tertiary, ] 38 
PhIlIpPin e Islands, mall\IDuls of, 345 

birds of, 3·16 
origin of peculiar faun n of, 348 

Pho cidre, N. American Tort iary. 140 
Ph yllomys, in Brazilian caves, H5 
Phyll psto'1niclce, in Braz ilian 14/1 
PhY SICnl changes aft'ect.ing distributioll, 7 

European Plioc ene, 112 
Plcnrl oo, arrang e ment of, 95 

ran ge of Pahearctic genera of, 247 
range o f Ethi op ian genera of, 309 
rang e of Oriental genera. of, 381 
range of Au stralian genera of, 482 

P iC1LS, Europ ean 1!1ioce ne, 161 
Pigeo ns, c lass ificat ion o f, 96 

remarknvle deve lopm ent of, in the Aus· 
trcllian reg iun, 395 

crested, of Aus tra lia, figure of, 441 
power of sw immin g, 13 

Plkermi, ltlioc ene faun a of, 115 
Pittid re, abllDdant in Borneo, 355 
Plagiu loph'lLS, European E oc:ene, 126 
Plan01'bis, Eur opeau Secondary, 169 

E ocene, 169 
Platy eercidw, gorgeo usly· coloure d Austra lian 

pnrrots, 394 
P la t!Jgonus, N. Amcri can P os t-Pli oce ne, 130 
Plesia rctomys, Eur opean Eocene, 126 
PlesiomfT yx, Em'opcan Eoce ne, 126 

European 'Miocene, 118 
Ph ocene period , Old World , mamma lia of, llZ 
Plio cene and P ost ·Pli ocene fllunas . of EW'ope, 

general conclusions from, 113 
of N . Am erica, 132 
of <;. America, H6 

Plio cene and Post- Pliocene faunas of Aus, 
tra l ia, 157 

Pli ohipp1ts, N. Am erican Terti ary , 135 
P lioloph1Ls, European E ocene, 126 
P liopithecus , Eur opea n 1] 7 
Pcr.b1'otheriu1n, N. American Tertiary , 138 
P olynes ian sub -reg ion, description of, 442 

birds of, 443 
reptil es of, '147 

Post-Pli ocene, 1'IIam lllnlia of Europc , 110 
r ema ins ilUply chan ges of plJys ical geo­

graphy in Eur ope , I II 
fnuna of N. Amer ica, 120 
fauna of N. Am erica , remnrks on, 130 

Potnmoga le of " Test Afri ca, fig ure of, 264 
P olmnothe1'i1l'ln, EUl'openn Mioce ne, 118 
Petto of \Ves t A frica, figur e 264 • 
Praolhed ,u1ll" N. Am erica n P ost -Pliot :ene, 130 
l"rimate s, c lass irication o f, sa 

llr obab le b irt h]lla co of. 153 
range of Pal renl"ctic genera of, 239 
range of Ethi op ian genc ra of, aoo 
rang e of Ori en ta l genera of, 371 
range of Au stralian gc nera 475 

P ri11ULtes, Eur opean Pli ocene, 112 
of Greece, 115 

E uropC:lu Mioc ene, 117 
Indi an j)[i occ nc, 121 
Europea n Eocene. 124 
N. Americall TcrLiary , 132 
of Bra zilian caves, 144 

Prin ce's Island , birds of, 266 
Pri onidi1L'1U" Ooli tic in sccts, 167 
Pti stiphoca, in European Pli OCCII C, 112 
Proboscidea, c lass ification of. 90 

range of Ethi opi an genu s. 303 
range of Orienta l ge nn s, 374 

P roboscidea, Eur opea n P lioce ne, 113 
.Mioce ne of Grcece, 116 
Europea n 120 
I ndian .Miocl:ne, 123 
N. Am erica n P ost· Pli ocene, 130 
N . Ame rican Tert iary , 138 
of Brazili an r.axcs, 1·14 
S. Am el'ica.n Pli oce ne, 147 

P,,'ocamclu s, N . Am erica n 130 
N. Am erica n Tertiar y , 138 

P"'oc!}on, N. AIlI Cl'i c,'l.l1 Po s t-P l ioccne , 130 
P"'ocyoni dre , in Brazili an ca \·cs , 144 
P romep hiti s, Mioce nc o f Grecct' , 115 

E Ul'opcnn ?I'lioccne, lI S 
Promerops o f E ast Africa, figuTe of 261 
Propalceothcri1,m, Europea n Eo cene', 126 
Protemnocl o'n, Austra.linn P ost- 'l.'ert ia ry 167 
ProtohipP1LS, N. American Te rt.iary, 185' 
P rolorncl'!JX, N. Americau Tertiru'Y, 188 
Prolopit/tCC1(S, in B razili an caves, 144 
P1'otot07n1LS, N. America n Tert iary, 134 
Proto'l'nis , E uropea n Eoce ne, 162 
PUltdre/","ls, Ellr opean Mioc ene, 118 
Pseudocyon, European Mioccne, 118 
P sittac i, classificat ion uf, 96 

range of Ethiopian genera of, 311 
range of Ori ental gene ra o f, aS3 
range of AusfraLian gene ra of, 484 

P s iltacu s, El1ropclln Miocene, 16 1 
Pterocle s, E nropea n 1\l.iocene, 161 
Pt c,,·oclon , Europea n E oce ne, 125 
Pwpa, E ocene, 169 
P u,pa vetusta, Pal reozoic, 169 
Pyth onidre J Ew·opea ll 'Miocene, 165 

R. 
Raeoon .clog of N. Chinn, 226 
Rama, Europ ean Miocene, 166 
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Region, the best te l1u for the primary zoo-
logical divisions, 68 

Arctic, why not adopJi,ed, 69 
Palrearctic, definpd , 71 
Palmal'c ti c, subdi visions of, 71 
E thiopian, defined, 73 
E thi opia n, subdi vis ioIls of, 73 
Orientnl, d efined , 75 
Ori enta l, subdi vis ions of, 75 
Austra li an, d efined, 77 
_" ustralian, subd ivisions of, 77 
Neot rop icnl •. delincd, 7S 
N eot r opicn l, !jubdivisions of, 78 
Nearctic, defined, 79 
Neal'ct ic , djstinct from Palrearctic, 79 
Neurctic. snbdiri sions of, SO 

Regions, zoological, 50 
zoological , how they shou ld b e form ed, 53 
zQolof!ical, may be defin ed by negat ive or 

pos iti vc chara cters, 54 
zoologicnl, by what class of animals best 

determin eli, 56 
for each ebss of anima ls, not advisab le, 

58 
zoo logicnl , prop05c1 since 1857, 58 
20010gienl, 1\11'. Sc late r 's , 59 
zoological, of those propos E:d 

by variou s Huthors, 61 
zoo logical, lJl'opol't ionn te ri chn ess of, 64 
t emperale and tropical, well marked in 

northern hCl11isp lICrc, 65 
and zones, taulc a t', 66 
compa rative of, 81 
and sub-regions, tab le of, 81 
ord er of success ion of the, 173 

Re prese ntat ive species, 11 
Reptil es, w eans of dispersal o f, 28 

cluss ilica ti on of, 98 
Miocene o f Grecce, 11 6 
of Indi n.n Miocene dep osits , 123 
extinct Tertiary, 165 
cosmopolit an g roups of, 176 
p ecuEnI' to Pala>nt'ctic region, 186 
of Central Europc, 195 
of tile Mediterranean sub.r egion, 204 
of Sir-eria ll sub · region, 220 
of the :Mallchuri un sllb-r egion, 227 
t ahle of Pal rearctic famili es of, 236 
of t he Ethiopian region, 254 
of the Eas t Afri can sub-r egion, 260 
of West Arrica, 264 
S. African, 2GS 
of Madagascar, 279 
table of Ethi opian families of, 297 
of the Oriental region, 317 
of tile Indi au sub- region, 326 
of Ceylon , S27 
of Indo-Chin ese sub .region, SSl 
of Ind o-Mnlay sub-region, 3-10 
t abl e of Orientn l fam il ies of, 968 
of the Austrn l ilU) region, 896 
of New GUinen, 415 
of the Moluccas, 4:l0 
of th e P olyn eSian sub-r egion, 447 
of New Zea land, 456 
tal lle of Australia n fami lies of, 472 

Rhea, in Brazi lian caves, 164- . 
Rhinocel'os, Post-Pliocene , 112 

Eur opea n Pliocene, 113 
:Miocenc of Greece, 116 
Indi an Miocene, 122 
fossil r emainr. of, at 10,000 feet elevatio n 

in Thib et, 122 
fossi l in N. China, 123 
N. Amer ican Tertia ry, 136 . 

Rhin oceros-hornbill, figure of, 339 

Rhinocerotidre, N. American Tertiary, l R6 
Hi ver· hog , of \Vest Africa, figm·e of, 264 

of l\l adagascn r, figure of, 278 
R.ivers, limiting t he rang e of mammalia, 12 

l imiting the rflnge of bird s, 17 
R iver-sce ne, ill West Africa, 264 
Hodentia, class ificat ion of, PO 

range of Pulrearctic genp.l'a of, 242 
rang e of Ethiopian genera of, 304 
range of Oriental genera of, 3i4 
fan ge of Austl'alinn genera of, 476 

R ode.ntia, EUl'op(,3n Plio cene, 113 
Miocene of Greece, 116 
Eu ropean Miocene, 120 
EurolJca n E ocene, 126 
N . .am erican 130 
N. American Tertiary , 139 
of Brazilian caves, 144 
S. American P liocene, 147 
of S. Ameri can Eocene , 148 

Ruff, Jigure of, 195 

s. 
Sahara., a debatab le land, 251 
Saigu , ar.tcll)p e of 'V. 'rar't..l1'Y, 218 
Samoa I sland s, birds of, 443 
Sandwich I sland s, b irds of, 445 

probabl e past history of, 446 
mou nbi.in plants of, 446 
depth of ocean around, 447 

Sand-grou se, Palla s, of :MongoIin, 226 
Suty 'rites Rehnesii , ,European Cret ace ous 

seut, 167 
Sauuders, Mr. Ed ward , on the Bllprestiure of 

J npan, 229 
Scelidothcri"!L'In, in Bra zilian caves, 145 

S. American PJio ee ne, 147 
Schistopleunl. :rn, S. A meri can PJiocene

l 
147 

Schweinfurth, Dr" Oil natural history of Cen ­
tra l Africa, 252 

on limits of \V. African sub -region, 262 
(note) 

SCi'!l'1'l!.S, European 'Mioce ne, 120 
Europea n E oce ne, 126 

SCi'lt.ravlls, N, american Eoce ne, 140 
Sclate r , :Mr., all zoolog ical r egion s, 59 

why hi s six regions nrc adopted, 63 
on birds of Sandwi ch I slanrls, 445 

Sea, as a barri er to mammalia, 13 
Seals, foss il in European Miocene , 118 

of Lake Baik !ll, 218 
Secondary format ions, mammalian remai ns 

in, 159 . 
Secr et ary-bird of Afri ca, figure of. 261 
Senz.nopithecus, Em'ojJ enn Pliocene, 11 2 

l\l ioc6lle of Gree ce, 115 
Ew·open)) Mioce ne, 117 
Indian Mioce ne, 121 

Sempe r, Dr. , on Philip pine mammalia, 945 
Serpellta'l'ius, Europel.lll Miocene, 162 
Seyc beUe Is land s , zoolob'Y ofJ 281 

amphibia of, 281 
:::)harp, Dr., ou J apun beetles, 229 
Sharp e, Mr. R . B., hi s arrangeme ut of Accipi­

t .. es 07 
on birds of Cape Verd I slands, 215 

Sheep, Pll lLea l'ctic, J 82 
Sihe ria, clima t e of, 217 
Sib eriull sub-region, desc ription of, 216 

mammn lia of, 217 
binl s of, 219 
reptiles and amphibia of, 220 
insec ts of, 220 

Si?nocyon, Miocene of Greece, 115 
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Sinop a, N. American Tert iary, 13'1 
Sil' enia, class ification of, 89 

ran ge of Ethiopian genera of, 303 
r311ge of Ori en ta l genu s, 374 
ran ge or Au strali an genu s of, 476 

Si1' en ia, European Plio cene, 112 
Etu' opean Miocene, 11 9 

Sivalhe rium , Indian :M iocene, 122 
Siwalik Bill s, Miocene depos its of, 121 
Smith , Mr. Frederi ck, all H ym enoptera of 

Japan , 230 
Snake , fit great elevat ion in Himal ayas , 220 
Snake s, class incat ioIt (oi, 99 

Eo cene, 165 
large proporti on of ycnomous speCies in 

Australia, 396 
of New Zealand , 457 

SOCiety Is land s, bird s of, 443 
SOricictis, j\Jiocene, lI S 
S01'z'cidcc, Europea n Miocelle, lI S 
SOUtJl Afncan sub-r egion, description of, 2G6 

mamm alia of, 267 • 
birds of, 267 
rept iles of, 268 
amp hibia of, 268 
fr e:sh -wat er fi sh of, 2G8 
butterflies or, 268 
coleoptera of, 268 
sum mury of it s zoology, 269 

Sout h Am eri Ca, foss il fnuna of, 143 
Plio cene of, 146 
supp osed land connection WiUl Austra Jia, 

398 
Sonth Australi:J , ]Jeculi ar uircl s of, 
Sp eCies, representative, 4 
Speothos, in' Brazilia n caves, 144 
Spc1"1noplLi l1ls, Eu ropea n ]'lio ccnc, 120 
Spllcnod01l, in nrnzil irul raye,!;, 145 
Sphinx •. in European Ooli te, 167 
St. H eleua, zoologica] feat ures of, 269 

coleoptera of, 270 
land shells of, 271 

St, T1Jolll a.c;' I s!nnd bird s of 266 
t::itnti011s1 defini t ion of 4 ' 
Steveojibcr, EUl'Olle<ln lMioccnc, 120 

Au stra li an P ost-T ertiary, l bi 
St,T1X European M ioccnc 162 
Stru t hioncs, aJTnngem cnt. of, 9S 

ran ge of Ethi opia n genera of, 313 
of .Anstrn.linn genCl'Q. of, 487 

StnI.t l11oUS pl' obab le orig in of, 287 
Sty l1,nodCYT1..t'IClo), Am erican Eocene, 139 
JStylinodon ti« , N. Amel 'ic:lu Eocen e, 139 
Sub'l'cg iOJlR, on wJmt pri nciple formed, SO 

Pal",arctic, ]91 
Etlliopil .tll,258 
Orien!a l, 321 
Austra lian, 408 

Suidre , EUI'opean Mincen e, ]] 9 
Su la I slands, faun a of, 
S'lf.S, Europ ean P liocene 11 3 

lrli oeelle of Greecc '116 
E1l1'Opean Miocene: 119 
]ndinnl\lioc enc, 1'/2 

Swinh oe. Mr ., on zoology of F ormosa aud 
n>tinan , 332 

SYTnoorod(TJt, N. A mCl;cnn Tertitlr y, 137 
SY1'l.nphod'l1.s, EtIl'l lpenn 1l1ioccne, 119 
SYllop lothCri11'fll, N, Am eri can 'llcltiru 'y, 134 

T. 

Tables of distr ibutio n of famili es allel genera 
cxplldnt!d

l
177 

'l'all tt, European Miocene, 117 

. T"pir, fossil in N. Chin n, 123 
1:'ap iJ's, b ir thpla cc aud migratio n s of, 154 
Tapir , J\lnln.yau, figure of, 337 
'1'apiridre , Eur opean E occne, 125 
'j 'api1"1ls. European Plio cene, 113 

Indian M.iocene, 122 . 
in BrnziU <l n raycs, 

Tarsie r, Malnynn, figure 337 
Tasmania, cOllJparaLiyc zoo logica l pov erty of, 

441 
Taxoclon, European Miocc ne, 118 
'l'e17natobius, N. Am eri cau Cre taceolls, 164 
'l'el'fllatolestcs, N. Amcrican Ter tiary, 183 
1'est1/do, Mioccnc of Grce.cc, 116 

l ndian Mioceno, 123 
Tes tudo, grea t an t iqui ty of th e gen us, 289 
2'et1"aCh1ls. Elll 'opcnn :Miocene, 117 
Tct.'1'ao alb1ls, in Italian CftYCl'll S, 161 
Tlta lassictis, Miocen e of Greece, 115 

Europ ean ] Iioeelle, 118 
7'llcTidmnys, Europ ean AJiocCllC, 126 

EUl'openn Eocpne, 126 
S. Amrri clm Eoce ne, 148 

'17linohYlls, N. Americnn 'rcrt-inry, 137 
Tlu"1101es(cs, N. Amer ican 'l'ertinry, 133 
,}'lIylaci 1L1lS, AlIsu ·a.lian P ost-Ter tiary, 157 
Th ylacoleo, Au strn JinD Post-Ter tiary , 157 
1'illodontia, N, A.merican Eoce ne, 139 
7'illotlte'ridw, N , America n E ocen e, 139 
"f'i llothcriu7n, N. Am erican Eocene , 139 
Tim or, physical fea tures of, SS9 

grollP, mamm alia of, 422 
bird s of, 422 
origin of falma of, 424 
insec ts uf, 426 

T1'noccras, N. An wrican E ocene, 139 
J' ilan01nys , E uropca ll Mioccne, 121 
T i(n'lZofll( ;ri'll7n. N. American Tcrtiary, 137 
T omccrctos, N. Am erican Tertia.ry, 135 

I slanels, birels of, 'H 3 
1'orloises , class ificat ion of', 100 

of' Mnsenre]," I slanels and Galapagos, 289 
TOlll'aco of " ' . .. \ fri cn, ligure of, 264 
'J'OXOd017:, S. Am ericfUl Pliocene, 137 
'J'oxotlontidre, S. Am eri enll P liocene, 147 
'.f1·achy tll e'11.1t'Tn, Europ ean Miocene, 119 

iocene of Greccc, 116 
Eur opea n :hli OCCll C, 120 

Tragopall, Bimnl nynn, fi g-nrc of, 331 
'I'ree-shrew of BOlneo, tih'111'e of, 337 
'l'ree. knngru·oo, fi f:,'111'c of, 415 
T Mchcch1lS, N, A mcricnn ] SO 
Tl'i cl lOg10ssi da--. "birds spec ia11y ad apte d to 

A ustl'nl in, 393 
TrionlP ;, Indi an 1\'1 iocen c, 123 

Miocene nnd Eoc ene, 165 
,]lri stn ll d'A cunha, zoology of, 271 
'Tristr[l lll, e:mon, stlmma l'Y of the birds of 

l' alesti nc, 203 
1'I'ogon, Europcan l'Jioc.cllC, 161 
T,.ogonlhe-ri"rn, Post- PI JOrene of Europe, 1I1 
1'?'1JC'ijel;s, N . Am erican P ost ·Pli ocAne, 129 

... s of Siberia, greatest ex ten t of, 216 
T1Lpaiidw, E1UOpeflll J\liocene , lI S 
'Ilmn er. 'Mr. , on tIassifica tion of Edentatu, 90 
Tylodon, Europea n Eocene, 125 
'l'Yl)otherium , S. Ameri can Pli ocene, 147 

U. 

UintaC'lJon, N . Amer ican Tert iary, 134 
Ui11tCllhe'1 ' i'll1l/., N . .Amer ica n Eoce ne, 139 
Uin tornia, N. Arnel'icn n Eocen e, 163 
Unio, E uropea n Secundary, 169 
Ung1l1a.ta, class ificat ion of, 89 
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Ungula ta, ant iquity of, 15 \ 
. of the Pala:!aret ic reg ion , 182 

range of genera o f, 241 
range of Ethiopian gener:t of, 3Q3 
range of Oriental genera o f, 37·' 
range of Australian genom of, 4Tu 

Ungulata , E uropean Pli ocene, 1 12 
Miocene of Greece, 115 
Eu ropean Miocnne, 119 
Indian Miocene, 121 
Europ ean Eocene, 125 
N . Am erican Post-P liocene, 130 
N . Am('rican Tertiary, 135 
of Braz iliulL caves, 144 
S. American P li ocene, 1·16 

u rlibia of Madagascar, 282 
U1'sidm. N . American Tertiary , 135 

in B razili an caves , 144 
Urs-itaxu,s, Ind ian Miocene, 121 
Ursus , Post- P liocene, 112 

Indi an ilIiocene, 121 

V. 

Vanga of 1\fadagascnr, figure o f, 278 
Varanus, Miocene o f Greece, 116 

Indian Miocene, 123 
Vertebrata, SUlll llHl r y of 186 

summ nry o f Eth iopian . 255 ' 
Rum mary of Orienta l, 318 
summary of Australian, 397 

Vcspertilio, European Eoc ene, 125 
Viper us, Ew'opean Miocene, 165 

Eur opean Pli oce ne, 112 
ean 118 

Vive:rn I Eu ropea n Mioce ne, 118 
EltrOpeal) Eocene, 125 

W. 

Wald en , Vi"couut , on birds of Philippin e 
Island s, 346 

on bird s of 428 

TVashaki1ts , N. Am er ican Tertiar y, 134 
Wa terh olls e, G. R ., on classi ficat ion of 

rodentia., 90 
on class ificati on of mm'snpi als , 91 

West African sub.r egio n, desc ri ption o f, 262 
mamma,li n of, 262 
birds of, 262 
Oriental or J\Ia1a.yan element in, 263 
river scene w ith characterist ic anim a1s , 264 
rept iles o f, 264 
amph ibia of, 264 
Orient..'tl and Neotropi cal rela tion s of, 265 
insec ts o f, 265 
land· shells of, 265 
islands of, 265 

Wes t Australia, IJCculiar birds o f, 441 
Wh yda h finch or W. ·Africa, figure of, 26 4 
Wollas toll , Mr. T. V., on t he coleoptera of the 

. Atlanti c I slands, 209 
on the wings of the Marleiran beet les, 211 
on th e ori gin or Lho insec t fattna or t he 

Atlant ic I sl!md s, 214 
on coleop tera of the Cape Verd I slands , 215 
on beetles of St. H elena , 270 

x. 

XenwJ"us1 in Brazil ian cnves, 145 
Xiphodon ticlcs, Europel.lu i'1iocene , 119 

z. 

Zettglodonticke , N. American Tertiary, 140 
Zon ites pris cus, Pnheozoic, 169 . 
Zoological characte ristics of Pal f'{'.arctic region, 

181 
Ethiopian region, 252 
Ori en ta l region, 315 
Australian region, 390 

Zoological regions , discuss ion OU , 50 

END OF VOL. I . 

LON DON : R. CLAY, SONS, AN D TAVLOR, PRI NTERS, BR EAD STREET HILL. 




