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PEEFACE.

This small volume is put forward in the hope of supplying a

want which its Author has himself felt keenly. It is intended

to supply, in a small compass, a general view of the Class of

Birds; together with such a knowledge of their structure,

activities, geological and geographical relations, and classifi-

cation as may fit the student to enter upon a serious study of

Ornithology.

The Author desires to express his great obligation to

Dr. E. Bowdler Sharpe, P.L.8., F.Z.S., who has not only

given constant and most valuable aid, but has most kindly

read through the whole of the proofs. Thanks are also due

to Dr. P. L. Sclater, E.R.S., Secretary to the Zoological Society

of London, Mr. Osbert Salvin, F.E.S., Mr. H. SeeboLm, P.Z.S.,

Mr. Howard Saunders, P.L.S., Mr. E. Hargitt, R.I., F.Z.S., and

Mr. Scott B. Wilson, F.Z.S., for supplying various points of

incidental information.
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BIRDS:

THE ELEMENTS

or

ORNITHOLOGY.

CHAPTEE I.

Inteodtjction.

r\ENITHOLOGr is a most popular branch of Natural
^-^ History. That it should be so is a necessary result of the

exceptional beauty of Birds, which by their vivacious move-
ments force themselves on our notice and lend animation to

every landscape. No other creatures, save certain insects, can
rival them in brilliancy of colour, and none can charm our ears

with such melody or startle them by the utterance of articulate

speech. Their intelligence is considerable : some can be taught
to perform curious tricks, and others are easily domesticated.

Their emotional nature is also attractive ; the conjugal affec-

tion of not a few birds is remarkable, while the devotion they
show to their offspring and the marvellous skiU with which
many of them prepare a shelter for their brood are known to

everyone.

Birds together' constitute a group which is ranked as a
" Class," and which may be compared and contrasted with the

Class of Beasts (or Mammals), the Class of Eeptiles, and the

Class of Fishes, all which Classes agree together in being dis-

tinguished as back-boned, or Vertebrate, animals.
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The Class of Birds stands out in startling contrast to all the

other three Classes just referred to, and is one of the most

definite, uniform, and easily defined groups (of its own rank)

in the whole Animal Kingdom *.'

All Birds have feathers, and no such thing as a feather is

possessed by any creature which is not a Bird. This character

stlone, therefore, suffices to define the whole Class.

The uniformity of their structure is very remarkable. While

some beasts, some reptiles, and some fishes have but a pair of-

limbs, and other reptiles and fishes have none, all Birds have

two pairs—a pair of wings and a pair of legs. Most beasts and
reptiles have a long tail, while some are without any; but

every existing Bird has a tail which, feathers apart, is short f.

Some beasts, some reptiles, and some fishes are edentulous,

while most have teeth ; but no living Bird possesses such

structures. Some beasts, some reptiles, and some fishes are

eyeless ; but every Bird has a pair of eyes.

Birds are eminently aerial creatures, and there are but very

few which have no power of flight ; while none of the living .

members of the other Classes can truly fly except Bats ; though .

some ancient reptiles (Pterodactyles) possessed a similar power.
Although many birds are more or less aquatic in their habits,

none are so completely so as either the Whales and Porpoises

amongst beasts, or certain reptiles.

Birds difier much in size, as, e. g., the Ostrich and the

Wren ; but the differences are not so great as those which
exist between different beasts, different reptiles, and different

fishes.

No Bird, however cold a climate it may inhabit, ever falls

into prolonged winter sleep (hibernates) as do some mammals
(e. g., the Dormouse) and a number of reptiles. Many Birds
avoid undue cold or heat by a periodical change of place, or
" migration," which is fixed and definite. Thus some Birds
come to us in vidnter from the North, and more in summer from
the South.

Different kinds of Birds inhabit different regions of the
earth's surface, and their distribution is necessarily restricted
by the supply of suitable food and other conditions needful for

* All animalB taken together are spoken of as the Animal Kinedom in
contrast and distinction to the Vegetable Kingdom, which includes all
plants.

t In Chapter V. we shall see that this was not always the case.
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their existence. Birds have also definite relations to past time
—relations which are revealed to us by their fossil remains
preserved in diflferent strata of the earth's crust.

The more numerous any set of objects may be, the more
necessary it is to arrange them in groups

—

i. e., to classify

them. "Without this it is impossible for us to study and com-
prehend such objects. As Birds are very numerous in their

kinds, their classification is especially necessary, while the
very uniformity of their structure makes that process especially

difficult. Nevertheless, the study of their classification is a very
interesting one, on account of their structure, their powers,
the geographical relations of different kinds of Birds and their

relations vrith the past history of our planet.

Thus the science of Ornithology deals with the structure,

functions, external relations, and classification of Birds. But
in order that the student may be able to study these subjects

profitably, he should possess some preliminary acquaintance
with a considerable number of different kinds of Birds. He
will again and again meet with the.names of different kinds, and
of groups of kinds, of Birds ; and no advance in Ornithological

knowledge can be made by a reader who, when he meets with
any such name, is not provided with a corresponding mental
image sufficiently distinct to enable him to group his freshly

acquired knowledge around it.

Our first task, therefore, shall be to place before the student

the names and figures of such a number of Birds of difierent

kinds as may enable him to acquire a certain preliminary grasp

of his subject—the subject-matter of his subsequent study. It

will be well, however, that, the reader, after having perused

this introduction, should repair to some Zoological Garden or

Museum, and there acquaint himself more fully with the external

aspect of the Birds here referred to. Failing this, the next best

thing he can do is to carefully examine all the good pictures of

Birds he can get access to.

It is always well to advance from the better known to the

less known or unknown. We will therefore begin with that

Bird which must be most familiar to al our readers—the

Common Fowl.
All the various breeds of this animal have been derived from

one or more wild species—Jungle-fowls—which have their

home in India and the Indian Archipelago, but were introduced

into Europe in very ancient times.

B 2
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One species, named Ocellus hankiva *, has a very wide range

namely, from the Himalaya down to the Philippine Islands

and Timor. Another species is peculiar to Ceylon, and two

or three more are found in different parts of the wide region .

inhabited by Qallus hankiva. They all resemble, more or less :

nearly, the Q-ame-fowl, and have very similar voices and

, habits.

Hardly less known to most of us than the Fowl is the

Pheasant (JPTiasianus eolcMcus), which also is of Asiatic origin,

though close to the frontiers of Europe—namely, the basin of

the Caspian, the valleys of the Caucasus and Asia Minor.

That singular spot—^the island of Corsica—which has so many
species of flowering plants absolutely peculiar to it, is also

claimed as a natural home of the Pheasant, which, as an intro-

duced resident, ranges all over Europe (even to our Outer
Hebrides), except the most northern parts of the Continent and,

strange as it may appear, the Iberian peninsula.

In Central and Southern Asia there are some five-and-thirty

species of Pheasant, while none are found wild in any other

part of the world. Perhaps the most beautiful of all is Lady
Amherst's Pheasant (Thaumdlea amherstice), which has its plu-

mage shaped like that of the Gold Pheasant, but is far more
delicate and refined in its coloration ; while the Chinese Eeeves's

Pheasant (Phasianus reevesii) has by far the longest tail.

The wonderful Argus Pheasant (Argus ffiganteus) would be

remarkable also for its length of tail were not this peculiarity

overshadowed by its enormous wings, the feathers of which are

decorated with a multitude of beautiful eye-like spots. Its

wings are rather for parade than use, as the bird can only fly

vsdth them for short cGstances with a heavy flight. It frequents

the thickest jungles, and is, therefore, but very rarely seen, even
by the natives of the Indo-Malayan region it inhabits.

The last-named region and the Himalayas produce the
beautiful Peacock Pheasants (e. g., Polypleetron bicalcaratum),

which have not only the wings, but also the back and tail, covered
with lovely eye-like spots. The true Peacocks—of which there

* In Zoology (and therefore in that branch of it with which we are con-
cerned—viz., Ornithology) each kind of creature has a name formed of two
words. The first (e. g. Gallus) indicates to which smaller group or " genus "

the creature belongs. The second word (e. g. bankiva) denotes which species
it is of such genus. This is like the Christian and surname of a man only
with the surname standing first,

'
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are two species (Pavo cristatws and Pavo javanieus)—are also

exclusively inhabitants of India and its Archipelago, frequenting

forests and jungles, especially in hilly and mountainous dis-

tricts. Large flocks of these Birds, which may be seen in India,

constitute one of the most gorgeous natural objects that

zoologically rich region affords.

Allied to the Pheasants are certain singular Birds, the Trago-

paus—called Horned Tragopans because a curious fleshy process,

or " horn," is placed on either side of the head behind the eye

(fig. 2). It is of different colours in different species, and can

be distended and erected, while there is a similarly distensible

" wattle " of different colours on the front of the throat.

Fig. 1.

The Argus Pheasant {Argus gigatiUits),

These curious Birds have a more northern range than those

last before-mentioned. The Tragopans extend from the Hima-
layas into Southern China.

Thus all the Birds which most closely resemble the Fowl and

the Pheasant—all those which have been hitherto noticed

—

are inhabitants of Central or Southern Asia, while not one of

them is found in Africa.

But a sufficiently well-known domestic Bird—the Guinea-

fowl {Numida meleagris)—is of African origin ; and at least ten

other species are to be found in the same Continent (including

Madagascar, which has two species), but nowhere else in the

world. The aspect of these creatures is very different from

that of the Asiatic Birds we have hitherto called attention to.
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Their peculiar Toice, which no one can forget who has once

heard it, is said sometimes to produce an almost stunning

noise when these iiocks (and they live in flocks) assemble in

hundreds, as they occasionally are said to do. The Crested

species of West Africa (N. cristata) is a handsome bird.

America has contributed yet another denizen to our farm-

Fig. 2.

W3

flL*- -^

^"N

The Horned Tragopan (Ceriornis satyrd).

yards, which have thus been peopled from no less than three
foreign Continents. The discoveries of Columbus and Amerigo
Vespucci first made known to us the existence, of the Turkey,
which was introduced into England towards the close of
the reign of Henry VIII., and probably gained its English
appellation from its having been brought to England in ships
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which traded with the Levant. It is strangely different in

aspect from the Guinea-fowls and the Pheasants, though the

fleshy process above the beak and that on the throat remind us

slightly of the Tragopans, or the Powls with their combs and
wattles.

The Turkey of Central America {Meleagris ocellata) is one of

Kg. 3.

The Crested Q-uinea-fowl {Numida oristata).

the most gorgeous of all Birds, from the brilliant metalUc lustre

of its plumage of blue and green and other tints and colours.

The Common Turkey was once widely distributed over the

more Southern region of the United States, and, not long ago

at the least, was plentiful in the valleys of the Mississippi and

Missouri. Franklin recommended the adoption of the Bird
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as a national symbol of the Kepublic instead of that hackneyed

emblem the Eagle.

South and Central America, though they have no Powls,

Pheasants, Guinea-fowls, or Turkeys, possess between fifty and
sixty large species of Birds, known as Curassows, of which the

Crested Curassow (Craxt aleetor) may stand as a type. They are

plain and sombre in colour compared with the bnlliant creatures

to which we have before referred. They are also more thoroughly
arboreal in their habits, being (like so many species which
inhabit that widest of forest-regions—Brazil) specially modified

Fig. 4.

tosegiBi,.

Tlie Crested Curassow {Craa: aleetor).

to live in trees, high up on which they construct their nests of

twigs.

Australia has no birds to show, like those hitherto enumerated
although its curious mound-building Birds, or "Megapodes,"
go by the misnomer of " Brush-turkeys,"—no doubt on account
of the wattled skin of the head and neck which some of them
possess. One handsome kind (Leipoa ocellata) has its plumage
decorated with eye-like markings. These Megapodes are cele-
brated for the mounds they raise to receive their eggs. The
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eggs therein deposited are hatched, not, as with other Birds,

by the warmth of the body of the parent, but by the heat given
out by decomposing matter which they are careful to enclose

within their mounds. This absence of parental care in hatching

results in the young Birds being forced at once to take care of

themselves as soon as hatched. Therewith their development
within the egg is so complete that they come forth full-fledged,

so that they can fly at once, though it seems that they may
actually attain a considerable size before they quit the mound *.

Fig. 5.

The Ocellated Mound-builder {Leipoa ocellata).

Beturning to our own domain, we may note that, relatively

small as are the British Islands, they are nevertheless the exclu-

sive home of a much valued Bird—the true Grouse (Lagopus

seoticus). It is one member of a genus the species of which range

through the northern lands of both hemispheres, being one of

•a number of genera which may be called " circumpolar." Not
only is it truly indigenous to the United Kingdom, but it is

the one only Bird which is found here and nowhere else in the

* See a note by Mr. Whitehead in 'The Ibis' for 1888, p. 411.
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whole world. Its giant cousin, the Capercailzie (Tetrao uro-

gallus), ranges from Scandinavia and the Siberian valley of the

Tenesay to the Altai Mountains, the Alps, and the Pyrenees.

A great contrast to the arboreal, polygamous, wild Caper-

cailzie, is that familiar denizen of our home-fields—the Par-

tridge (PerdicB cinerea), which faithfully pairs with its gentle

mate for life. For more than a hundred years it has had to

sustain an unequal contest with the stronger and more pugna-
cious red-legged kind (P. rufa) of South-western Europe,

Fig. 6.

The Californian Quail {Lophorti/x californicus).

which was introduced in 1770, and has obtained a foothold
in the greater part of our Eastern Counties. That miniature
Partridge, the Quail (Coturnix communis), easily distinguished
by its smaller size, very short tail, and pointed wings, is also
a ground-bird like the Partridge, though it is well capable of
flight, as is proved by the prodigious multitudes which cross
the Mediterranean for a winter home in Afric.a.

Of Quails there are some twenty kinds, ranging through the
Old World south of the Arctic regions. Birds nearly allied
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1

and often spoken of as Quails also exist in the New World,
constituting some four-and-forty species, amongst which is

the handsome Californian Quail {Lophortyx califomicus), with
its elegant nodding crest.

There are some very small Game Birds called " Hemipodes
''

or " Bustard Quails," which are very like Quails, though they

Fig. 7.

^

The Black-breasted Hemipode {Tumix taigoor).

can easily be distinguished from the latter by their not having-

any hind toe. They are found from China to Australia, in

India, Southern Europe, and in Africa. The Black-breasted

Hemipode (2\{TOia; toig^oor) may serve as a type. The species

which inhabits Spain {T. sylvatica) has even strayed as far as

England.
.Certain Birds known as Sand-grouse are so unlike trae
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Grrouse that their English name is misleading. They constitute :

the two genera termed Pterocles and Sytrhccptes. The one which

'

is found in Spain (Pterocles arenarius) may be considered the

type. These Birds are inhabitants of Asia and Africa, but one

species, Pallas's Sand-grouse (Syrrhaptes paradocms), sometimeB

Pallas's Sand-grouse {Byrrhaptes paradoxus).

migrates to Europe and into our own country. It first did so in

very large numbers in 1863, and it seemed as if it would

become a truly British Bird—a very interesting fact as bearing I

upon the general question of the geographical distribution ot\

species. Nevertheless it has now disappeared.

A certain superficial resemblance, at the least, has been recog-

nized as existing amongst all the Birds which have been as yet

herein noticed by us. As the type of this assemblage may be

taken that form yith which we started, the Fowl; and as the

generic name of the Eowl is Oallus, this whole assemblage or

group of species have been, and still are, very commonly spoken;

of as Gallinaceous Birds.

Only less familiar than the Common Fowl is the Pigeon, which
forms the type of another smaller, though still considerable,

group of very attractive Birds, the close resemblance of which
to one another must strike the most casual observer. They are

fruit-eating and grain-eating, monogamous Birds, of which there

are about 360 different species. Their geographical head-
quarters are in and near New G-uinea. About 120 species are

found in the Indian Archipelago, while less than a quarter of

that number exist either in the continent of India or Australia.
Above 40 species are African, while at least 80 exist in either
North or South America.
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All the domestic varieties seem to have been derived from the
Eock-pigeon {Colvmba livia), which is a native of South-eastern
Europe.

Kg. 9.

The Eock-pigeon {Cohtmha livia).

Fig. 10.

The Tooth-billed Pigeon {Didunculm strigiroBtns).
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A very interesting form, called the Tooth-billed Pigeon
j

(Didunculiis strigirostris), inhabits the Samoan Islands, where it

feeds on plantains. It used to be an entirely, or almost
entirely, ground-bird, but is said to have taken to flying up ;

into trees to avoid cats and other enemies introduced of late i

years by man into the region it inhabits. Thus it can fly to a

certain extent when it needs to do so ; but its main interest con-
sists in the fact that of all existing Birds it is the one which most

,

resembles the extinct Dodo, which could not possibly fly at all.

Not less familiar to us than Fowls and Pigeons are our ,

Fig. 11.

The Mallard {Anas bosoas).

Ducks and Geese. Of these there are very many species, and
some are tound almost all over the world.
Our Domestic Goose is derived from the Grey Goose (Amir

cinereus) the natural range of which extends over Europe and
Central Asia. There are some fourteen species of the genus
^nser, and of allied forms there are very many more—soine of
them being found in one region or another almost all over the
world, save that the true Geese eschew the Tropics In snita of
their webbed feet, the Geese generally, like the Domestic
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Goose, are Land Birds—at least during their breeding-season,
and they breed on the ground.
The Ducks—for which the Wild Du.ck or Mallard (Anas

hoscas) may be '
taken as a type—are all so much alike, that the

genera into which their numerous species have been grouped
present no characters which make it needful for us to deal with
them here. They form another cosmopolitan group of broad-
billed web-footed Birds.

Fig. 12.

The Black-necked Swan (Oygrms nigricollis).

The Harlequin Duck, which rarely visits us from the North,

is a handsome Bird. But there are many yet handsomer, and
the brilliant and artificially-marked Mandarin Duck is especially

noticeable.

Of Swdns there are only some eleven species, whereof

that " Rara avis " of our Latin grammars, the Black Swan, is

Australian, while the White Swan with a black neck, from

South America, is a remarkably handsome species.

The Mergansers constitute a very small group of Water
Birds, markedly difEerent from the before noted web-footed ones.



i6 ELEMENTS OP OElflTHOLOGY.

through their narrow bills margined with tooth-like processes.
]

They are noted as great destroyers of fish. Of them, the
_

G-oosander (Mergus merganser) may be taken as a type—a bird

dear to the Scandinavian peasant. Mr. Seebohm tells * us that,

as the House-martin has found a better shelter for its nest under .

the eaves of a roof than in a cliff, so the Groosander immediately
|

avails itself of the wooden boxes which the Eins fasten up in

the trees to tempt them. These are made with a trap-door
';

Fig. 13.

The Groosander {Mergua merganser).

behind " so that the peasant may daily rob the nest, and thus

make the too-conflding bird lay a score or more of eggs before J

the wary man thinks it prudent to cease his depredations, and
allow the Goosander to sit upon the nest for fear of spoiling

the next year's harvest."

In a half-domesticated state, on the surface or margins of our

ponds, by homely farmsteads or in pleasure-grounds, we often |

find those small familiar Water-Birds known as " Moor-benB''

* British Birds, vol. ili. p. 626.
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(OalUnula ehloropus). "We see thein sometimes swimming
along, with a nodding motion of their heads, or feeding on aquatic
insects, larval dragonflies, and others ; sometimes hunting for
slugs or worms amongst the grass of our meadows, jerking up
their tail at every step. Our Moor-hen is the' only one
found in Europe, but also in Asia, Africa, and America,
though not in Australia. There are some fifteen other species
of the genus, which is a very, cosmopolitan one. The Water-
rail (Ballus aquaticus) is one oJE a group of about fifteen species

Fig. 14.

The Water-rail {Ballus aguatiaus),

found in most parts of the world save Australia and the Arctic
regions. It is still common in the fen-countries, and breeds
in the Norfolk Broads. By its webless toes it difEers from the
Ducks and Geese, but that character increases its resemblance to

the Land-rail (fig. 15) or Corn-crake {Orex pratensis), the harsh
voice of which (like a pen drawn across the teeth of a comb)
may be heard in our cornfields and dry meadows. The group

to which the genera Orex and Gallinula alike belong (that

is, the family of the Eails) comprises some 167 species, some
or other of which are found aU over the world, save in the
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Arctic and Antarctic regions. One of these forms—an aquatic

one common in England, and abundant on the Norfolk Broads

—

Fig. 15.

The Corn-orake {Crex praimsis).

Fig. 16.

The Ooot {Fulica atra).

is the Coot (Fulica atra), which resembles the Moor-hen in its

habits, and, like that species, resides with us all the year through.
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It digers, however, in having its toes bordered vrith a scalloped
membrane, so that it is a sort of half-web-footed Bird. Another
Bird with also half-webbed or "lobed" feet is the South-
American one named Heliornis fuliea. 1 To such Birds as the Coot
and its allies we shall have again to refer *.

Fig. 17.

The American Fin-foot (Heliornis fiiUca).

Tet another Very common inhabitant of our lakes and ponds,

which also has its toes festooned with membrane, and notable

for its soft plumage, is the Dabchick (fig. 18), or Little Grebe
(Podiceps minor). But seldom found on land, where it walks

badly, and rarely taking the wing, it is a most rfeady diver,

diving with perfect ease when but a week old, and swimming
as soon as hatched. It and a few other larger Grebes found in

* See below, p. 63.

C 2
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Fig. 18.

T-^f*^
The Little Grebe (Podicyis minor).

Fig. 19.

The Great Northern Diver {Coli/mbus glaoialis).
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the British Isles form part of a family of about thirty species

—

a group spread over the world, mainly in the temperate regions
of both Hemispheres.

Still more aquatic in their habits, and perfect in their diving
movements, are the half-dozen or so of Divers, par esccellence,

whereof our Great Northern Diver {Golymhus glaeiaKs) may
serve as an example. It is a large bird, which breeds in the

Fig. 20.

The Oommon Q-uillemot ( Uria troile).

north of North America, and visits the coasts of England and
Scotland in the winter. The Divers live chiefly in the sea,

feeding on moderate-sized fishes, which they catch whUe under

water. They all inhabit high latitudes.

Another much commoner but very interesting bird is the

Common Guillemot {Uria troile). Extremely maritime in its
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habits, and also a most ready diver, it lives upon 'the open sea

save at the breeding-time, when it seeks some rocky cliff, such^

as the Bass Eock or Flamborough Head. In such places they i

assemble in vast numbers, and G-uillemots are often seen in

;

thousands at their breeding-places. There each hen bird lays but

a single largfe egg, not deposited in any nest, but simply on

some ledge or in some fissure of the rocks. Their most variously

coloured eggs are in much request as food, and desperate risks

are run in obtaining them from the often precipitous localities

where they are laid. Toung birds, incapable of flight, are to

be found on the sea, though how they get there from their

lofty hatching-place has not yet been ascertained.

A small bird—nearly related to the Common Guillemot—called

the Sea-dove or Little Auk (Alle 7iigricans), visits us in winter

from Spitzbergen. There it breeds in incredible numbers. It

is more commonly to be found in the Orkneys and Shetlands

than further south in our Islands.

The Eazorbill (Alca tarda) is very like a Guillemot, save for

its high, sharp-edged, and hooked bill. It is confined to the

North Atlantic Ocean, and such prolongations of that ocean as

the British Seas. There it catches fish with great dexterity,

,

pursuing them under water in what may be called aquatic

flight, as its wings as well as its webbed feet aid its pursuit.

Its principal interest, however, consists in the fact that it is the

nearest living representative of the Great Auk or Gare-fowl

;

(Aka impennis), which seems to have become extinct about

the year 1844. Some 76 skins and 9 skeletons, with 68

eggs and a few bones, preserved in collections, are all the relics

we have of this strange Bird. It had absolutely no power of

flight, and was as large as a Goose. On land it ran and walked

in an upright attitude, but dived and swam under water with

extreme celerity and ease. Two hundred and seventy years ago
]

hundreds at a time could be taken at the coast of Newfound-
^

land ; but the last one recorded to have been taken in our

Islands was at Waterford Harbour in 1834. Its breeding-

places ranged from the north of Scotland, the Hebrides and

Iceland, to Labrador, Newfoundland, and Nova Scotia, and it

was entirely confined to the Northern Hemisphere.
Another strictly aquatic and marine Bird with no powers of

flight is now entirely confined to the Southern Hemisphere.
This is the King Penguin (Aptenodytes longirostris), which may
be selected as an example of about a dozen and half of Penguins
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of different kinds. The King Penguin of the Antarctic Ocean

—

Kerguelen, the Falkland Islands, &c.—still exists in enormous
numbers, passing the greater part of its time in the water,

where it swims by means of its wings only, its feet serving but as

rudders. On land it stands and walks in an upright position

(fig. 22).

Fig. 21.

The Great Auk (_JIca impenim).

A curious and much smaller Bird, called the Puffin (B-atercula

aretica), or Sea-parrot (fig. 23), which inhabits rocky districts of

our coasts, may serve as the type of some eight other species

which have a circumpolar distribution. They lay but a single

egg, which they sometimes deposit in the cleft of a rock, while

sometimes they dispute with rabbits the accommodation of their

burrows. They are clumsy-looking Birds, which nevertheless

have a rapid though not lofty flight.
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From the various extremely aquatic Birds which have been here
noticed, beginning with the Divers, we may now pass to another
set oE Birds of different structure, which are not less wonderfully
agile in their subaqueous movements in pursuit of prey. Of

Fig. 22.

The King Penguin (Aptenodytes longirostris).

these, our English species the Cormorant (Phalacrocoraw carlo)
and the Shag (P. graculus) may be taken as types, and some
thirty or more other kinds are to be found in different parts
of the world, save in the Polar regions and amongst the Pacific
Islands. Ardent and successful fishers, they, by the help of
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their wings and very well-webbed feet, outswim the fishes they

pursue beneath the surface of the water. But skilful as they

are, the more marine of our two forms, the Shag, is apt to be

drowned by diving through a hole in the ice and not being able

to find again its place of entrance, a task successfully performed

by the Cormorant, which is habituated to fresh water. One
species of Cormorant has been domesticated by Chinamen, who
make use of it to catch fish while secured by a cord and collar.

But the organization of the set of Birds with which we are now
occupied finds its highest expression in the Darters. These are.

Kg. 23.

The Puffin {Fratermla arctiea).

as it were, Cormorants with long necks, very curiously jointed,

and with straightened and sharpened bills.

Four species of the genus are distributed over America,

South-eastern Asia, Africa, and Australia. These are none

of them Sea Birds. They inhabit swamps and rivers, where

they pursue fish with extraordinary agility, spearing^ them

through with their sharp beak before seizing them in the

mouth, as may often be seen with the American species {Phtus

anUnga, fig. 24) in our Zoological Gardens. A curious bend or

seeming lump in the neck is conspicuous, and indicates the spot

where the neck-bones are modified in a most remarkable manner,

to facilitate the unerring projection of the bill—like a spear-

head—against the body of the fish the bird desires to transfix.

In the Gannet or Booby, also called the Solan Goose {Sula
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.

bccssana), we meet once more with an Oceanic form. It may
|

serve as the type o£ a very small group of Marine Birds widely!

distributed in the Tropics.

The Gannet is a somewhat ungainly Bird, a little smaller

than a Goose, and awkward in its movements on the land.

Not only is it a perfect swimmer, but it is also remarkable

for its wonderful powers of flight, soaring to great heights

Fig. 24.

The Darter {Flatus anhinga).

and traversing a hundred miles or more of aerial space in

one day. Though not possessed of the powers of diving which

Darters and Divers enjoy, the Gannet, large and heavy bird

though it be, will suddenly descend and plunge directly dowiiF"

wards to catch the fish on which it feeds most greedily. It is

very local as to its breeding-places, there being but few such in
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Great Britain ; amongst them the Bass Eock, Ailsa Craig, and
Lundy Island may be mentioned *.

The G-annet, like the Cormorant, has a slightly distensible
naked portion of skin at the top of the throat in front, extending
to the underside of the bill. This is greatly exaggerated in a
Bird which is entirely strange to our own climes, though a
common inhabitant of our Zoological Gardens. "We refer to

Fig. 25.

The Common Gannet

the Pelican {Pelecanus onocrotaliis), the unwieldy form and
awkward gait of which, as well as its long bill with the great

bag of skin beneath it and in front of the throat, must have
strongly impressed every one who has seen it. Unwieldy
as it is, and very web-footed, it is fond of perching on trees.

It inhabits Africa and the "Western and Central parts of Asia

* Thousands breed at St. Kilda.
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and South-eastern Europe. Other species of Pelicans are also

found in North and South America, and there are about ten

in all. Pelicans go in large troops, and though, like the Gannet,

no divers, they will, like that bird, sometimes dash down verti-

cally into the water from a great height in pursuit of the fish

on which they feed, resting a very brief time on the surface

of the water to swallow their prey, tossing up their bill and
distending the pouch beneath it.

Fig. 26.

The Oommon Pelican {Pelecamcs onoorotalm).

Eeturning from such exotic creatures as Pelicans and Darters
to more familiar forms, when we think of Sea Birds, the Gulls
of our coasts come naturally before the mind. The Common
Gull (Larus canus) may serve as the type of a large group
which is spread over the whole world, and consists of atleastforty-
eight kinds, all remarkably similar in form, general coloration,
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and mode of life. The common species is very often to be seen
on the banks of the Thames, and many of the Gulls, though
familiar objects at the sea-side, largely frequent inland waters,
feeding on worms, insects, eggs, the nestlings of other Birds,
mice, &c., as well as fish. Their flight is graceful, and they
may often be seen sailing in circles in the breeze, with hardly a
perceptible motion of the wing.
The Terns are yet more graceful in flight, but they walk

Fig. 27.

The Common Gull (Larus canus).

with less ease, though they swim admirably. Their more slender,

less bulky aspect, siraighter bills, narrower wings, and long

forked tails serve, with few exceptions, to distinguish them from
the Gulls. There are, again, some flfty species of this group,

some or other of which are to be found nearly all over the

globe. Like the Gulls, they are noisy and gregarious, and
are found on inland lakes as well as the sea-shore, feeding on
insects as well as fish. The Arctic Tern (Sterna macrura, fig. 28)

may serve for a type, as it is almost as well known as the

so-called Common Tern (S. Jlv/uiatilis). It comes to us in the

latter half of April, breeding on islands near the coast.
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There are also Eobber-guUs, called Skuas, and the Great Skua
^

{Stereorarius catarrhactes) breeds in Iceland, the Faroes, and the
i

Fig. 28.

The Arctic Tern {Sterna mmni/ra).

Fig. 29.

Head of the American Skimmer {Ehynchops nigra).

Shetland Islands. There are three curious Birds called Skim-

'

mers or Scissor-bills—one in Asia, one in Africa, and one in

America. The last of these {Bhynchops nigra) has been obseryed
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flying backwards and forwards, with its long wings, fishing close

to the surface, with the lower half of the beak ploughing the

water. It is the very singular shape of the beak which makes
it specially noteworthy.
With the Grulls our minds naturally associate that Oceanic

Bird with an ill-omened name,, the Storm-petrel (Procellaria

pdagiea), which breeds on Lundy Island and on others off our

Western coasts. These birds roam over the Atlantic and are

known as " Mother Carey's Chickens." They differ greatly

from the GuUs and Terns in being silent birds. This Petrel

Kg. 30.

The Storm-petrel {Frocellaria pelagica).

is a type of a group of more than 100 species distributed

throughout the Ocean all over the world, and so pelagic that

they only rarely come to land except to breed. They are web-
footed birds with hooked bills> long wings, and a short tail, but

their most noticeable pecuHarity is that their nostrils are pro-

longed outwards as short tubes. They have wonderful powers
of £ght and are excellent swimmers, though many of them hardly

ever dive. They will often accompany a ship for many days.

The various species differ very greatly in size—our type being

one of the smallest, not much larger than a Swallow. A rather
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distinct form called a Diving Petrel (Pelecanoides urinatrLv) is^

found in Kerguelen Land. The largest of the group isthel

Albatross (Biomedea exulans), a great wandering species, the

largest of all Water Birds. Its home is in the Southern Hemi-
sphere, but it has been taken in Europe. Its enormously long

wings and its habit of sailing without flapping them for a

long period are well known. There are some ten species of

Albatross.

Another wandering oceanic creature is the Frigate-bird

Kg. 31.

The Frigate-bird {Tachypetes aqiiila).

(Tachypetes aquila), which has in some respects the aspect of a

bird of prey of the Hawk or Eagle kind, with a powerful hooked
'

beak and a long, forked tail. It has, however, marvellously
long wings and very small feet, and is believed to have the most
powerful flight to be met with in the class of Birds. It soars to

great heights. Erigate-birds are great persecutors of others,
pursuing Terns and Gannets, forcing them to disgorge a fish

they may have captured, and catching it as it falls. They are
often called " Men-of-war Birds." They range the ocean in all
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warm regions, and, like Petrels and Albatrosses, have little to-
do with the land. They are inhabitants of the Tropics, as also-

especially are some creatures constituting- another very small;

Fig. 32.

The Tropic-bird (Phaeton tsthereits).

Oceanic group, and known emphatically as "Tropic-birds."

Of these we may name Phaeton miherms as a type. They

are powerful, but not graceful fliers, often accompanying
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ships in their course, and flying round them at a great

height with the velocity and directness of a small steam-enginei

;

Nevertheless, though they depart far from land they do not do

so to the extent to which Petrels and the Frigate-bird will go.

They are gregarious, and nest together on coasts where rocks

Pig. 33.

The European Flamingo {Phamicopterus autiquorum).

and bushes are found in proximity. They have much the appear-
ance of Terns, but are shorter and somewhat larger.

We have now noted various Aquatic Birds that are quite
strange to England, and which are mostly marine, though
some frequent rivers. We will next pass on to consider
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certain Birds which are found in the warmer parts of both
Hemispheres and which are known as Flamingoes. Many-
individuals of the species known as PTuenicapterug antiquorum
are often to be seen on the Guadalquivir Eiver between
Seville and the sea. This Bird is generally to be found
in our Zoological Gardens, where its extremely long neck

Fig. 34.

The Little Egret {Ardea garsetta).

and its curiously bent beak are sure to arrest the attention

of any observant visitor not already famiUar with it. They

build their nests of mud, and each nest has the appearance

of a small mound, about half a yard high, rising out of the

shallow water of some marsh. There are eight different kinds

of Elamingoes.

This creature naturally suggests to us a number of other'

D 2
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Wading Birds, the great majority of which are strange to the

British Isles. But one handsome long-legged Bird, which wades

in ponds and rivers to catch fish with its long sharp beak, is a

sufficiently familiar object to many Englishmen. We refer to

the Heron (Ardea dnerea), which may serve as a type of many

Fig. 35.

The Common Bittern (Bofaurus stellaris).

closely similar Birds, found all over the world save its coldest
regions.

_
The Heron is a very attractive object, as it may be

seen fishing in some pond or perched on the branch of a tree
overhanging the water, or flying, somewhat slowly, flapping its
broad wings, with head brought back, resting on its shoulders,
and its long legs trailing behind it. It is a great frequenter of
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o^ coasts, at least in our Northern Counties, searching the popls
left at low water for crabs, shrimps, or other small marine
creatures.

Amongst foreign allied forms may be mentioned the Night-
heron, which occasionally visits this country ; as also, though
very rarely, does the beautiful Little Egret (Ardea garzetta) and
the great White Egret, which breeds regularly in Southern

Fig. 36.

The Sun-bittern {Wurypyga helias).

Eussia and the Lower Danube. The Bittern (Botawus stel-

laris), a shy bird, noted for its peculiar guttural, booming cry,

now only a winter visitant to England, is an example of a shghtly

different form. Of Herons and Bitterns there are altogether

about eighty-two different species. The Bird known as the

Sun-bittern {Blurypyga helias) is very unlike the true Bitterns.

It has a very thin neck, and is marked in a pecuhar way with

transverse stripes of white, brown, and black, so that, once
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seen, its appea>rance is not easily forgotten. It inhabits river-

banks in South America.
A very odd South-American Bird {Oaneroma cochlearid) is

called the " Boat-bill," on account of its wide and capacious

beak. Another Bird, not less singular and with a still larger

Fig. 37.

The Joat-bill (Cancroma cochlearia).

beak, comes from Africa, where it inhabits the banks of the

Upper Nile, and is even there a rare Bird. It is of large size,

and its great bill resembles somewhat the jaws of a Crocodile.

It is called the Shoe-bill (Balcmiceps rex). Another African
Bird of very much smaller size (about the size of a Crow), with
a much smaller and compressed beak, is remarkable for building
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an enormous nest, shaped like an oven, which serves for many
years. It is ao solid that it will bear the weight of a heavy
man. Mr. Layard saw one three yards long and one and a half

Fig. 38.

The Shoe-bill {Baiemiceps rex).

yard broad, and found it decorated with all sorts of bright

objects, from bleached bones to brass buttons. It is called the

TJmbrette or Hammer-head {Scopus umhretta). When two or
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tbreeof them ai?e feeding in a pond together, they will sometimes

skip round one another, opening and shutting their wings and

plfl'jing strange .pranks.

Another -troipical Bird, which has a very high-shouldered and

Kg. 39.

The Hammer-head (iSco^ms umbretta).

ungainly aspect, has a remarkably long and capacious, though
conical bill, very long legs, and a naked neck with a pouch.

This is the Adjutant or Marabou {L&ptopUlug duhius), and it

bears beneath its tail those small delicate plumes, which ladies

use, known as " Marabou feathers." It ranges from Northern
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Hindostan to the Malay Peninsnla, and is of great service as a
scavenger. It is a faithful attendant on slaughter-houses and
the funereal burying-grounds of the natives, and has been

Kg. 40.

The Adjutant {Leptoptilus dubius).

observed standing and feeding on a corpse floating down the

Ganges. It breeds in cliffs. An allied species is found in

Africa. These animals being known as Marabou Storks, natu-

rally bring to our mind the thought of the true Stork (Cieonia
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alba), whieh, though very rarely seen in this country, is abun-
dant enough in Holland, where many pairs breed on boxes or

other objects which Dutchmen place for them on the tops of

their' houses. They make themselves as much at home on houses

as House-martins do; and sometimes several nests are built

upon the same roof, although a nest is a very large structure of

4 or 5 feet in diameter, made of sticks, reeds, and earth, and
hned with hair, feathers, wool, rags, or other softer objects.

The Stork may serve as the type of about a dozen and a half

Fig. 41.

The Stork (Oioonia atba).

Stork-like Birds which are, for the most part, inhabitants of

the Old World, though amongst them is the American Jabiru
(Mycteria americana) and certain " "Wood Storks " (of the genus
Tantalus), which are often spoken of as " "Wood Ibises," though
they are in fact very different from the true Ibises, which will

be spoken of later.

Another familiar large, long-legged, long-necked Bird, whiek
has an external resemblance to the Stork, is the Crane (Orus
cinerea). This Bird is said to have bred in English marsh-
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lands up to the close of the reign of Queen Elizabeth, and was
one of the largest of true British Birds ; now it is but a rare
visitor to our shores. Its nest is never built in a tree, but on
a small mound or " hummock '' in some swamp. Cranes are

Fig. 42.

The Wood Stork {Mycteria amencana).

even said never to perch on a tree, and they feed largely on
vegetable substances. The Demoiselle Crane ( Grus virgo, fig. 43)
is a very elegant Bird, still more rarely found in our Islaaids.

•About seventeen species of the Crane family are known, whereof

all but three are inhabitants of the Old World. Amongst these
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latter is the Demoiselle Crane, just mentioned, and also the

Stanley and the Crowned or Balearic Crane, one or more of

which kinds are generally to be found exemplified in our CoUec^
tion at the Eegent's Park.

Here may be mentioned the Trumpeters, Cariamas, and
Horned Screamers, all of which are South-American forms, and

Kg. 43.

The Demoiselle Orane (Grus virgo).

each one of which merits some special attention from the
student of Ornithology.

The Trumpeter (Psophia crepitans) has a short beak, velvety
plumage, and weak powers of flight.

The Cariama, or Seriema (Cariama cristata, fig. 45), is a large
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Bird, also with a shortish beak, which emits a cry somewhat like
the subdued bark of a dog. By some Ornithologists it has been
taken to be a sort of long-legged Hawk or Falcon, and it is a
bird of prey as far as reptiles are concerned—at least, it has a
great reputation as a Serpent-killer, so that by many it is highly
valued and carefully protected.

Fig. 44.

The Trumpeter {Psophia cre^tans).

The Horned Screamer (Palamedea cornuta, fig. 46) is a Bird of

very singular aspect, since a delicate horn, about 5 or 6 inches

long, curves upwards and forwards from about the middle of its

Lead. It has a short beak and large feet, and each of its wings
has a long, strong, and sharp spur. It does not scream so loudly as

do two allied species (Ghauna), which have no horn. The voice

of one of these is said to be so loud as to be audible when
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soaring at so ^eat a height as to be hardly visible. The

Horned Screamer is said to be a quiet peaceable bird in spite

of its spurred wings.

The name of a curious Bird from New Caledonia must not

Mg. 45.

The Seriema (Carianva cristata).

be passed over unnoticed by the student. This is the Kagu
(BhinochcBtusjuhatus, fig. 47), a grey Bird with orange and scarlet

feet and bill. Even in captivity it will often perform antics

which are quite remarkable. In its native haunts it hunts for

snails, worms, and other small creatures by night.
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After this short excursion amongst Bii'ds of difEerent distant
lands we may return to more familiar forms. Eirst of these
may be mentioned a Bird which was common enough in England
a hundred years ago, though it is now but a rare visitant. This
is the Bustard (Otis tarda, fig. 48), a large stout Bird, which may
be taken as a type and representative of a group of six-and-twenty
species which are entirely confined to the Eastern Hemisphere,

Kg. 46.

The Horned Screamer {Palamedea eornuta,).

including Austraha, though there are none in Madagascar or

the Malay Archipelago. Some Bustards seem to have lingered

in England tiU 1845, although they are said to have deserted

their accustomed haunts on Salisbury Plain about 1810. They,

however, occasionally visit us, and in the winter of 1870-

1871 no less than twelve were seen—three on Salisbury Plain

once more, and seven in North Middlesex. The Bustard is a
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vegetable-feeder, and a large and htodsome Bird, standing

between 3 and 4 feet high, and running and walking well as

well as flying rapidly.

The Kagu {Ehinochaiuejuhatm).

A rare visitant to our shores is the Courser (Cursorius

gallicMs, fig. 49), one of a group of ten species which, like the

Bustards, love to range over open plains of the Old World.
In the Southern part of the New "World, from Mexico south-
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wards, another group of Birds are to be met with, somewhat
like the Partridges in general aspect. These are the Tinamous, of
which there are some thirty-nine kinds,whereof the species called

Tinamus robustus (fig. 50) may be taken as a type. They are

creatures of singular stupidity, and they are ground-frequenting

Kg. 48.

The Bustard {Otis tarda).

Birds like those last described. They merit, however, rery special

attention on account of their very peculiar internal organization,

as win be pointed out later on.

A Bird which' at once arrests attention from a peculiar

external character is the Spoonbill (Flatalea leitcorodia), one of
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a family found in both the Old World and the New, and con-

sisting of five species. As their curious biU would suggest, they

wade into the water in search of food. There is one European

species, and this bred in England down to about 1670, and even

now a few birds seem each year to "visit us in spite of their

Fig. 49.

The Courser (Ctirsorim gallieiis).

unremitting destruction by the curious, and even by ornitholo-

gists not ashamed of saying that thus a specimen of a rare

British Bird has been by them " obtained "

!

A well-known English Bird, the beak of which is not flat-

tened but elongate and curved, is the Curlew (Nvmenius armatus)

;

and it is to be found in winter on almost every part of our
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Fig. 50.

S'

The Tinamou {Tinamus robustus).

Eg. 51.

The Spoonbill {JPlatalea leucorodia).

E 2
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coasts. Curlews ruu and walk with ease, though they take to

flight at the least alarm and fly away very quickly. In summer
they migrate inland to heaths and marshes, where their loud

screaming cries are very noticeable. The genus to which it

belongs is cosmopolitan, though it only breeds in Northern
regions. It contains about a dozen species, one of which is the

"Whimbrel.

The long and curved beak of the Curlew may well recall to

Fig. 52.

The Whimbrel {Nvmeniiisphsopts).

the reader's recollection the similarly long and curved beak of

the Ibis. One species of the genus, the Glossy Ibis (Ibisfald-
nellus), inhabits Africa and Europe as well as America, so it is

not wonderful that it is sometimes seen in England. There
are about two dozen kinds of these birds, whereof the Sacred
Ibis (Ibis mihiopica) is the most renowned. Though so familiar
an object in ancient Egyptian art, it is now rarely seen on the
Nile north of Khartoum. The Scarlet Ibis of South America
{Ibis rubra) is the most beautiful form.



IlfTBODirCTIOlf. 53

Those smaller running and wading Birds, the Coursers and
Curlews, naturally suggest other forms which resemble them,
more or less, in external appearance or ia habits ; we refer
to such smaller forms, still common in England, as the Plovers,
Turnstones, Sandpipers, EufEs, Snipes, and Woodcocks. The
last of these, the Woodcock (Seolopaco rusticola, fig. -54), with
its enormously long straight bill, which is a delicate iustrument

Fig. 53.

The Saored Ibia {Ibis CBthiopica).

of touch, belongs to a small group of four species, and is found
in Europe, North Africa, and Central and Northern Asia, occa-

sionally extending to America. Another species is truly

American, while one inhabits New Guinea and another Java.

The common English Snipe (GcclUnayo media) may stand for

a rather numerous group of Birds which closely resemble it, and
are spread over the whole world.
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The Little Stint {Tringa minuta) is a charming little Bird,

whose graceful actiye movements may be observed in autumn
on our Eastern coasts. It flies rapidly, but most characteristic

is the way it runs along the wet sand close to the waves

as they retreat, and its rapid movements to escape the waves

as they return. It is one of a genus of about fifteen species,

and amongst them are the English Birds known as the Knot,
the Sanderling *, and the Dunlin, as well as different kinds

of those Birds which are commonly called " Sandpipers."

Pig. 54.

The Woodcock {Soolopax rusticola).

Another group of the Birds commonly called " Sandpipers
"

(amongst them the Common Sandpiper or " Summer Snipe "),

with' " Eedshanks," " Willets," and " Tatlers," may be repre-

sented by our Common Eedshank {Totanus calidris), so widely

spread and generally well known in England. There are

seventeen species belonging to this genus, and they are all to

be found within the Northern Hemisphere.

* Some consider tliis to belong to a distinct genus, and name it Calidris
arenaria.
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Very like these birds is the well-known EufE, which is as
noted for its combative habits as for the handsome elongated
feathers which, at the breeding-season *, adorn the neck of the
cock bird. It is distinguished by the name Machetes pugnax.
The Black-tailed Godwit {Limosa melanwd) represents an-

other group of about four species, all Northern forms.

Pig. 55.

The '&v£ (Machetes pugnax).

The curious Bird called the Oyster-catcher (Hcematopm ostra-

legus), well known to most persons at all familiar with the

creatures of our shores, is readily recognizable by its black and
white plumage and its straight and powerful bUl. They breed

close to the water, and their nests are sometimes hollowed

out on the sand or shingle only just above high-water mark.

* The great differences in the plumage of these Birds, according to sex,

age, and season, are very remarkable. They are well exhibited in a case in

the Hall of the Natural History Museum.
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As might be expected under such circumstances, the Birds

are able to swim. There are about seven species of Oyster-

catcher, spread over all the great divisions of the earth's surface.

A great contrast to these Birds is presented by the Stilt

(Simantopus melanopUrm), with its very slender beak and
exceedingly long legs. It is occasionally seen in England, but

there are ten other species of the genus, four of which are found

in the Australian region and two in America. The two
American species and one Australian one are very often sepa-

rated off and united with the graceful and singular Avocet

Fig. 56.

The Oyeter-catcher {Hcematopus ostralegm).

(fig. 58) into a separate genus termed Recurvirostra. The Avocet
used to breed in England in Eomney Marsh and the marshes of
our Eastern Counties, but drainage has been fatal to it here and
in many other places, and it is said only to breed now, in
Northern Europe, in the islands off the coasts of Holland and
Denmark. The delicate recurved beak of the Avocet when once
seen can never be forgotten.

But a still more singular and absolutely peculiar bill IS
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possessed by a New-Zealand Bird (Anarhynchus frontalis), or
Crooked-billed Plover. Its bill is not curved either upwards or,

as so commonly, downwards, but to one side (fig. 59, a).

An elegantly marked Shore Bird—with a plumage of black,

white, chestnut, and brown,—which industriously searches for

food amongst rocks and stones, and which, from its habits, is

Fig. 57.

The Stilt (Himantopus melanopterus).

known as the Turnstone {Strepsilas interjores), is one of three

species which are confined to high Northern regions. They
greatly resemble that very familiar Bird the Golden Plover (Cha-

radrius pluvialis, fig. 60), which is to be found, during summer,
breeding on the high hills and swampy grounds of the North of

England and Scotland. There are forty species of the genus

—
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Fig. 58.

The Crooked-billed Plover {Aimrhynchm frontalis).

A. Head seen from abore, to show the kteral ourrature of the bill.
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the Dotterel being amongst them—whereof some are Australian,

others South-American, others Indian or Ethiopian ; the rest

being from Northern lands.

Certain other Birds, which are variously named as "Thick-
knees" or " Stone-curlews" or " Stone-plovers," are exceedingly

like the true Plover. Indeed, one English species is often

taken as being the. Plover " par excellence," namely the species

termed (Edicnemus crepitans (fig. 61). It is often called " the

Great Plover " or " the Norfolk Plover," as well as by its

Fig. 60.

The Golden Plover (Charadrius pluvialis).

common, but misleading, name of " Stone-curlew." It is one
of about nine species, whereof two are from South America,

three from South or Central Africa, and three from India or

Australia.'

The Peewit or Lapwing (Vanellug cristatus), the cry and
flight of which almost every one is familiar with, is the type of

a group of about thirteen species, while another thirteen con-

stitute the closely allied'group Lobivanellus.

Here, perhaps, may be mentioned certain Birds called the

Sheath-bills (CXionwaZia), with a short and curious beak, which
in manner and appearance somewhat recall the Pigeons to mind.
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There are but two species, and they live in Kerguelen Island,

„ the Crozettes, and extreme South America, feeding on sea-weed,

eggs, and small shell-fish. A Bird called the Pratincole (GZareoZa

pratincola) inhabits the temperate and warmer parts of Europe,

Africa, and Asia, and occasionally visits England, It frequents

the open country (marshes and sandy plains) or the sea-shore,

feeding on insects, and giving out a most peculiar rattling

Fig. 61.

The Stone-curlew [(Edicnemus crepitans).

sound. It has long, pointed wings, a forked tail, and short
legs, and has been a great puzzle to Naturalists as to where it

should be placed in their systems. It flies about a great deal

with something of the motion of a Swallow, which perhaps
accounts for Linnaeus having classed it with that Bird. IJnlike
the Swallow, however, it runs very well on the ground and even
wades into pools. It is the type of a genus which consists
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Fig. 62

6i

The Sheath-biU {Chionis alba).

Kg. 63.

The Pratincole (
Glareola pratineola).
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altogether of ten species, whereof five are Ethiopian and two
Oriental, while one is found in Australia.

We have now briefly surveyed a great number of Wading Birds,

beginning with the RaUs and Coots. Their long toes we saw
to be noteworthy, but there is yet another group of very simi-

larly formed Water Birds which have their toes still more elon-

gated to facilitate their walking over the large floating leaves of

Fig. 64.

The Brazilian Jacana {Fa/rra jacana).

some aquatic plants of the warmer regions. These birds are
known as " Jacanas," and the species Parra jacana may betaken
as an example of ten or a dozen others, some of which are
inhabitants of the Old World, while others are American.
One form, which is the largest, has a long tail and is classed in
a separate genus as the Pheasant-tailed Jacana (Hydrophasianws
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ehirur<jus). These Birds, as jost said, have a saperficial resem-
blance to Moor-hens and Coots, some forms of which need
further mention here, as was before indicated*. Tor the
Moor-hen of the island of Tristan d'Acunha and that Coot-like
Bird the Notornis of New Zealand have (like the Penguins) no
power of flight and have probably lost it. The Weka Eail of
New Zealand {Ocydromus australis) is in the same case or nearly

so, and is most easily caught. Various species of flightless

Fig. 65.

Maiitell's Kotomis (Notornis mantelli).

Birds have thus of late become extinct, like the Great Auk
before noticed f. Thus Mantell's Notornis {Notornis mantelli)

has become entirely extinct in the Northern Island of New
Zealand, and is nearly extinct altogether.

Numerous species of gigantic Birds called "M.oas" (^Dinornis)

have also been found in New Zealand, and were destroyed by
the Maories. They were also flightless, and were of huge

See above, p. 19. t See above, p. 22.
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bulk. Yet a Bird of Prey (Harpagomis), as large as an Eagle,

and with enormous talons, existed there also, and is thought

to have been powerful enough to have made the smaller

Moas its prey. Three other noteworthy Birds which have

become extinct may here also be referred to. The first is the

Dodo (Bidus ineptus), which inhabited Mauritius and became
extinct by the end of the seventeenth century. The second

is the Solitaire {Pezophwps solitarius), which was larger than a

Turkey and lived to a somewhat later day than the Dodo, but

in the island of Eodriguez. The third extinct kind {Mpyornis

Fig. 66.

Mantell's Apteryx {Aptert/x mantelli).

maximus) lived in Madagascar, and may have done so to within

the last two centuries. It was a huge creature, and laid so

enormous an egg that it may have given rise to the fable of the

Eoc's egg. Such is the case, because its egg may in early times

have been an article of commerce ; and the judgment that the

size of an egg is a sure index to the proportions of the parent

Bird is a very natural judgment, though an erroneous one.

Other Birds, differing much more than these from all existing

Birds, became extinct in much more ancient times. Such were

the Hesperor'nis, the Ichfhyornis, and the Archoeopteryx, which
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will be further noticed in our Fifth Chapter, as their peculia-

,

rities could not be appreciated by the student before becoming
acquainted with the leading facts concerning the Anatomy of

Birds.

Another feathered inhabitant of New Zealand is rapidly

Verging towards extinction, namely, the Apteryx (Apteryx

manteUi). It lays but one egg, and can neither run rapidly
i

Fig. 67.

The Ehea (ifAea americana).

nor fly in the least. Its single egg is exceedingly large in pro-

portion to the Bird itself, which is about the size of a Hen.

There are four species of the genus, which have each a very

long, curved bill and only most minute rudiments of wings.

The largest existing Bird is also a Ground-bird, and utterly

incapable of flight. This is the Ostrich (Struthio camelus),

which is exclusively an inhabitant of Africa. It is represented
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in South America by a smaller Bird, which is called the Ehea
or American Ostrich (Rhea americana), of which there are really

three species. Another large and bulky Bird, quite incapable

of flight, is the Cassowary (Casuarius galeatus) of the Papuan
Islands and North Australia. There are nine species of this

genus. Another very similar Bird is the Emeu (Dromceus novce-

hollandice) of Australia. There are two species of this genus.

Before proceeding further it may be useful to the student

to take stock a little of the forms we have referred to, and

Fig. 68.

The Cassowary (Casuarius galeatm).

endeavour briefly to class them in a merely popular manner,

referring to external appearance, or modes of life, only. It is

useful for the beginner to be able to think of them in large

groups (such as the groups which first suggested them-
selves to naturalists), even though he will find that such

groups have to be largely modified owing to more recent

advances in science. It is thus, indeed, that he will be best

enabled to appreciate the value of such advances.

Starting with our most familiar Bird, the Fowl, we have
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noted, in sequence thereto, the Pheasants, Peacocks, Guinea-
fowls, Turkeys, Ourassows, Brush-turkeys, Grouse, and Par-
tridges. These Birds have been regarded as really alike by
earlier and later Ornithologists, and we may find it convenient
to refer to them sometimes as Fowl-like or Gallinaceous Birds,

Fig. 69.

The Emeu {Dromtsus novcs-hollandi<B).

and, from their habits, as " Scratchers," while Pigeons have

been spoken of as " Cooers."

The Duck and Geese led us to Grebes, Divers, Puffins,

GuUlemots, Auks, Penguins, Cormorants, Gannets, Pelicans,

Gulls, Terns, Skimmers, and Petrels, the superficial resem-

blances between which have caused them, before their anatomy
p 2
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was better known, to be regarded in a lump aa " Natatory-

Birds " or " Swimmers."
The long-legged Flamingo next conducted us to the Herons,

Bitterns, Storks, Cranes, and Bustards, and thence to smaller

Birds, such as Coursers, Tinamous, Curlews, Snipes, Stints,

Godwits, Stilts, Plovers, Peewits, and Sails, most of which are

more or less long-legged, and have more or less a wading

habit, on which account they have been called "Stalkers,"
" Waders," or " GraUatorial Birds." We were introduced to

this group from the Ducks through the Moor-hens, but we ended

Kg. 70.

The Common Kingfisher {Aloedo iapida).

by affirming the greater resemblance between these last-named

and the Bails than between them and the Ducks.
After noting certain species which have become extinct, we

enumerated other kinds, which are also eminently "Stalkers "or
" Cursorial Birds "—such as the Ostrich, Ehea, Cassowary, and
Emeu, all of which we mentioned after referring to the Apteryx.

In days of loose classification these were regarded as forming
one group with the Wading Birds above referred to, the whole
being spoken of as Cursorial birds, or Ghallce.

We must now pass to Birds which are very different from



INTEODUOTION. 69

any we have yet considered. As, however, the majority of the
forms we have referred to have had to do with water, we
may begin our next series of forms with one familiar kind
which haunts our streams, namely, the Kingfisher (Alcedo
ispida).

This well-known blue and red Bird, with its long, straight,

and sharply pointed bill, may stand as the representative of at
least one hundred anid sixty-six species which are exceedingly
like it. They are scattered very unequally over the whole

Kg. 71.

The Dipper ( Cinclvs aqtiaticics).

world, being most poorly represented in America, and most

richly in the Indian Archipelago.

The Common Kingfisher loves a quiet spot—some silent pool

or some secluded trout-stream with deep banks and well

shrouded with foHage. It flies very straight, with its short

wings rapidly vibrating,,and will dart from the tree on which it

has perched, seize a fish and return to beat it dead against a

branch, unless it carries it to the hole it has excavated in a
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bank, wherein is its foul bed of rejected fish-bones. Very
different is the comfortable abode—domed-shaped and formed
of moss and dry grass—of the Dipper (Ginclus aquaticus), which
also haunts our mountain streams, even passing much of its time
under water searching for the small creatures on which it feeds.

Fig. 72.

The Great Black Woodpecker {Fictis martins).

In rapid, rocky rivulets it is to be found in England all the year
round. It represents a group of about a dozen species of
similar habits found in both worlds, mainly in the Northern
Hemisphere.
The Dipper, unlike the Kingfisher, does not perch on trees.
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1

but a Bird the very existence of which would seem to be abso-
lutely dependent on thera is the Woodpecker.
The Great Black Woodpecker {Picus martins), a Bird that

seems to have been once or twice seen in England, and our
Green Woodpecker (Gecinus viridis)—the loud cry, or "laugh,"
oi: which is so conimonly to be heard—are examples of a very
krge and very distinct family of Birds.

There are about three hundred and fifty different kinds of

Woodpeckers, but though so much more numerous in species

than the Kingfishers, there are none in Australia any more
than in Madagascar or Polynesia—none passing beyond Celebes.

As might be expected, they are most abundant in the enormous
forest-regions of South America, though, strange to say,

a Woodpecker (Colaptes campestris) is to be found more to the

south, in the plains of La Plata, where there is not a single tree

to peck.

The handsomely marked English Bird, which, from its habit

of twisting its neck from side to side, is known as the Wryneck
(Jynx torquilla), and which will hiss like a snake, is one of a

small group of four species of the Woodpecker family.

A very numerous and remarkable group of Birds, for the

most part great climbers of trees, is formed by the Parrots,

whereof the common Grey Parrot ^Psittcccus erithaeus), from
Africa, may be taken as a type. Amongst Parrots, in the wide

sense in which the term is here used, we include Macaws,
Cockatoos, Ground-parrotsp Grass-parrakeets, Love-birds, &c.

They have all a most unmistakable family resemblance, though

there are, at the very least, four hundred and ninety-two kinds

of them. They are especially tropical Birds, but they are

also to be found in the temperate parts of Australia and in

New Zealand. Australia, indeed, contains the most varied

forms, though South America is the region which has the

greatest number of species. Africa is poorly supplied with

Parrots in comparison with the other warmer parts of the

world. No representative of the group now exists in Europe,

although fossil remains indicate that such was not always the

case. A Parrakeet (Conuriis carolinensis) still exists in Florida,

and was abundant in the United States, further north, eighty

years ago.

One of the most curious species is called the Owl-parrot

(Stringops hahroptilus), on account of its extraordinary and most

exceptional resemblance to an Owl. It is found only in New
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Zealand, which is also the home of another kind as exceptional

in its habits as is the Owl-parrot in its plumage. This second

kind is the Kea Parrot (Nestor notabilis), which has acquired

the bad habit of feeding upon Sheep, which they will kill by
puncturing them in the back, and tearing down upon the

kidney, the fat of which they greedily devour.

Fig. 73.

'^^

The Owl-parrot {Siringopa habroptUm).

It is generally supposed that we have here an instance of an

extraordinary change in habit and instinct, and that the Bird

was exolusiviely a vegetable-feeder tiU the introduction of sheep

into New Zealand. Dr. H. Woodward, F.E.S., has, however,

suggested to us, as by no means improbable, that this Bird in
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former days may have fed upon species of Dinomis, perching on
their backs in a situation whence they could not easily be dis-

lodged. If such was the case, it is easy to understand how
the woolly back of the sheep might readily have attracted these
Parrots. It would have but recalled to their imaginations asso-

ciated sensations leading to acts which revived this instinct

which thus had only become dormant in them.

Pig. 74.

Xhe Kea Parrot {Nestor

A variety of other groups of remarkable Birds have no
representative in Europe, and many of them are exclusively

inhabitants of South America, which contains the most extensive

forest-region in the world.

Amongst these are the Toucans—very brightly coloured Birds
with extraordinarily large, elongated, gently curved beSks, which
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are as remarkable for their lightness as their size. Of this

group—which does not even extend to the West Indies—there

are fifty-nine different species. The largest of these, the Toeo

Toucan (Bhanyahastos toco), may stand as a type of the whole.

Another group of brilliantly coloured climbing Birds, with

stout but very much smaller bills, are called Barbets, on account

of the long bristles which project forwards around the beak.

The Eed-headed Barbet (Capita erythrocepTuilus), which may
stand as a type, is, with a few other species, an inhabitant of

Pig. 75.

The Toeo Toiioan {ShampAasios toco).

America, although its allies are for the most part Old World
forms. Some of these are singularly local, as is known to be

the case, for instance, with the Blue-faced Barbet (Megalcema

asiatica). In a wild state they are said to feed on fruits and

berries, but some of them in captivity have been known to kill

small birds and swallow them whole. They probably, therefore,

do so when wild. There are about one hundred and eight

species.

The Puff-birds are in some respects like Barbets externally,

though they are also not unlike Kingfishers. They are smallerin

size than the Barbets. Forty-three species belong to the group,
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twenty of tbem pertaining to the genus Buceo, and the species

Bucco tectus (fig. 77) may serve as a representative of the whole.
They feed chiefly on insects, which they take on the wing,
darting after them suddenly from a lofty branch, much as a

Kingfisher darts after its prey. They are exclusively confined

Fig. 76.

The Eed-headed Barbet {Capita erythrocephihis).

to South and Central America. The same is the case vnth the

Jacamars, Birds which are sometimes taken for Kingfishers

;

their mode of feeding is similar to that just noted with regard to

the Puff-birds. The Jacamars are usually of a green tint and

have a metallic lustre. Their beaks are long and -their tails

wedge-shaped. The Green Jacamar {Galbula viridis)ma,y ser^e
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as a type of the group, whereof there are at least twenty different

species. ,1.11.^
"We have just spoken of Birds with large or long beaks, but

there is a very noteworthy, though very small, group of Birds

whose beaks are so transversely extended that they have obtained

the name of Broadbills. The whole group consists but of a

Fig. 77.

The Banded Puff-bird (Bticco tecfus).

dozen species, arranged in seven genera, and the Javan Broad-

bill (Ewryloemus javanicus) miiy stand as a type of them. It

frequents the banks of rivers and lakes, feeding upon worms,
and builds a pendent nest, which overhangs the water. The
Broad-bills are described as very stupid Birds, which move about
in small parties, and allow themselves to be shot one after

the other. Some of them feed on insects in the same mode as



INTEODTTCTIOlf.

Kg. 78.

77

The Green Jaeamar {GaUmla viridis).

Fig. 79.

The Javan Broad-bill {Euryltsmus javanieus).
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do Puff-birds. They give out either a mellow, musical note or a

whistling sound.

Beaks still larger, and occasionally much heavier than those

of any of the lately mentioned groups, are found in the

Hornbills. These Birds are much larger than Toucans,

Fig. 80.

The Eed-necked Hornbill (Bweros rufieollis).

and they are as entirely confined to the warm parts of the

Old World, as the latter are to those of the New. Hornbills

are found in Ethiopic Africa and the warmer parts of Asia,

down to New Guinea, where the Eed-necked Hornbill {Bueeros

rufieollis) is to be met with. These Birds have a very curious

habit. The Hen makes her nest within a hollow tree, and there
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her mate shuts her up, closing the aperture of the nest with
mud and other substances, so that only a small opening is left.

Through this aperture she and her young progeny are fed by
the zealous devotion of the male Bird. There are about sixty-
eight kinds of Hornbills,

Fig. 81.

The Violet Plantain-eater I^Musaphaga violacea).

There are certain other rather large Birds which may by
their aspect recall to the spectator's mind the Curassows or
other Gallinaceous Birds. These are the Turacous or Plantain-

eaters, of which the Yiolet Plantain-eater (Musqphaga
violacea) may serve as an example. This very handsome Bird
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comes from "Western Africa, and the whole group, consisting as

it does of about twenty-five species, is entirely confined to that

Pig. 82.

The White-backed Coly {CoUue capensis).

Continent, where they feed on fruit, frequenting the loftiest

trees. On the head is an elegant crest of feathers, which they
can elevate or depress. Almost all of them have a beautiful
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red colour on the wing, whioh can be washed away with soap
and water. This colour is due to the presence of a pigment
which has been termed " Turacine," which has been shown to
contain copper.

Fig. 83.

The Green Tody (Todus viridis).

About eight species o£ fruit-eating Birds are known as

Colies, and they are also exclusively inhabitants of Africa. Here
we again meet with a crested head, but their long tail amply
serves to distinguish them from the Plantain-eaters. The
White-backed Ooly {Colius mpetms) is not uncommon in

G
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Cape Colony, where it is known as the Mouse-bird, and is said

always to sleep hanging head downwards. They are short-

beaked Birds, often to be seen in Zoological Gardens, for

they can be kept with considerable facility.

Another small group of Birds, still more restricted geogra-

phically, are the Todies, of which there are but nine species,

Kg. 84.

The Bee-eater (Merops apiaster).

all confined to the West Indies. "With their short tails and
straight, rather long biU, they have somewhat the aspect of

Kingfishers. The Green Tody {TodAxs viridis) may stand as a

representative of this small group.

Birds named—^from their habits—Bee-eaters are found
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throughout the warm and temperate regions of the Old World.
Thej are beautiful creatures, from which the common species
(Merops apiaster)—a Bird which is occasionally found in this

country—may be selected as a type. Altogether there are
thirty-five species more or less closely allied to it. They
excavate, with their long bill, a cavity in some sandy bank,

Kg. 85.

The Motmot {Momotw Tnomofue).

preferentially the bank of some river, and therein make their

nest. They like the open country rather than the shade of

woods, and they are conspicuous from their bright coloration.

Birds which much resemble the Bee-eaters, but which are en-

tirely confined to Central and South America, are the Motmots,
of which the Motmotjjar excellence {Momotus momotus) may serve

G 2
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as the representative. There are nineteen species in this

group, arranged in seven genera. These Birds go about

alone or in pairs, often sitting inotionless on a branch till they

dart off to snatch some insect. They appear to have a singular

habit of cutting away vfith their toothed bill, in a regular sym-
metrical manner, certain parts of the feathers of the tail.

Another very small group, numbering about eleven species,

consists of Birds which are called Honey-guides or Indi-

cators, the majority of which come from Africa—about a

Fig. 86.

The Honey-guide {Indicator major).

couple of species coming from India and the Malay Archipelago.

The species named Indicator major (which inhabits South and
West Africa) may be taken as a type. It is firmly believed

in Africa that these Birds -nill guide people to bees' nests,

and feed upon what honey may be left when the nests have been
successfully taken. They should, however, rather be called

Bee-guides than Honey-guides, since their object is to be able
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to feed on the Bee-grubs, not on the honey, and they will guide
to nests which contain no honey. The Indicators are plain

Birds, and have a very bad habit, since they will lay their eggs
in other Birds' nests.

In this they resemble the Cuckoo (Guculug eanorus), a Bird
with which almost all Englishmen must be familiar—at least

as regards its monotonous song. It is a type and repre-
sentative of a wonderfully distinct group of Birds, which
includes about one hundred and sixty-five species, although to

the uninstructed eye they may not seem nearly so distinctly

Fig. 87.

The Cuckoo {CiioiUus eanorus).

marked a group as those which contain the Parrots, "Wood-
peckers, or Kingfishers. Ornithologists associate with them
the group of Plantain-eaters, before noticed*, making a
group of one hundred and ninety-one species, at the least.

Cuckoos are very widely diffused, and extend into both the Old
and New Worlds, including Australia and the West Indies.

They seem to te absent from the coldest regions alone.

In summer evenings, in the South of England, a curious noise,

like the sound of a small rattle, is very commonly to be heard.

* See ante, p. 79.
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The Hoopoe {Upujaa epops).
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This is the voice of the Nightjar or Goatsucker (Oaprimulgus
ewropam). The Bird itself will often suddenly appear, rising
almost from under the spectator's feet, flying away with a
curious, jerking, irregular motion, something like the flight of
certain Moths, It is a very handsome Bird, having its feathers
marked with many delicate, dark bars. It lives exclusively on
insects, especially Moths and Beetles, which its wide-gaping

Fig. 90.

Jactson's Wood-hoopoe {IrHsor jacksoni).

mouth is admirably adapted to catch. It is a type of a well-

marked group of about eighty species, arranged in at least five

genera.

No greater contrast could well exist between two Birds of not

very dissimilar size than exists between the Nightjar and the

Hoopoe (Upiupa epaps). The latter has now become very

rare in England, because, unlike the Nightjar, it is no sooner

seen than it is " obtained " by some zealous collector. It is a
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striking and elegant Bird, with a long, slender, slightly curved

bill, and a large spotted crest of feathers which can be raised or

depressed. It passes much of its time on open ground searching

for insects. The male feeds the female when sitting on her

rough nest in a hole in some tree, thus reminding us of the

Hornbill, although the hen Hoopoe is not enclosed, and probably

Fig. 91.

The Long-tailed Trogon {Trogon macmrus).

leaves her nest occasionally. It is the type of a very small group
of some fourteen species, of which only five belong to the genus
Upwpa, and the whole fourteen members of the group are con-

fined to the Old World, excluding Australia and the Indian
Archipelago.

Included in this group are the "Wood-hoopoes {Irrisor),

which are peculiar to Africa, where they inhabit the forests. Of
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these, Jackson's Wood-hoopoe (Irrisor jacksoni) may serve as
our type (fig. 90).
There is a very gorgeous group of Birds, with glowing brilliant

metallic hues, which are known as Trogons. Of these there are a

Pig. 92.

^'li

The Lyre-bird {Menura superba).

little less than fifty kinds, thirty-three of which are inhabitants of

Tropical America, and the long-tailed Trogon (Trogon macrurus)

may stand as a type of these very handsome creatures.

Still more beautiful and much more varied than the Trogons
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are the renowned Birds of Paradise, of which the largest known
form, Paradisea apoda, may be taken as the representative.

Of these wonderfully ornamented Birds, there are fully forty-

four species ; but they are nevertheless exceedingly restricted

in range, none being found in any part of the world but the

Moluccas and New Guinea, save one or two in Australia.

Fig. 93.

The Yellow-throated Manakin (Pipra aureola).

There is a Bird the curious tail of which reminds us a httle

of Birds of Paradise, in spite of its dull colour. This is the

Lyre-bird (Menura superha), so-called from the peculiar dispo-

sition and form of its tail-feathers (fig. 92). It and two alhed
species are peculiar to Australia.

A group of small birds of brilliant plumage, and entirely
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confined to South America, are the Manakins, of which the
Tellow-throated Manakin (Pipra aureola) may stand as an
example. This Uttle bird from Guiana is red with a black back,

tail, and wings, and a yellow throat. There are about fifty-

nine species of the group to which it belongs. They are aU
small shy birds which are dwellers in woods.

Fig. 94.

The Oook-of-the-Eock {Eupicola crocea).

A curious and very handsome Bird of an orange-red colour is

called the Cock-of-the-Eock (Bupicola crocea), the antics of which
have been so well described by Mr. Darwin. It comes from
Cayenne.

The TTmbrella-bird (Cephalopterus ornatvs, fig. 95), so-called

from its peculiar crest, and the Bell-bird {Chasmorhynchus nudi-

collis, fig. 96), which derives its name from its wonderful note,

are likewise South-American Birds, as is also the Blue Chatterer
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(Ootinga ecerulea) of Cayenne. This last is a type of a group

of some hundred and ten species to which tlie Cock-of-the-Eock

and the Umbrella- and Bell-birds also belong—a group known
as the Cotingidce.

Yet another exclusively South-American Bird is, as we shall

hereafter see, of extraordinary interest, owing to its exceptional

structure, and the divergence of opinion which has existed, and

Fig. 95.

The Umbrella-bird {Cephalopterus ornafus).

exists, as to its true affinities. This is the Hoatzin {QpisChocomus

cristatus, fig. 97), which inhabits Guiana and the immense Valley

of the Amazon. When hatched, it has two well-developed

fingers, each with a claw, and is said to creep about on all fours

like a Quadruped.
The curious and rapidly disappearing Huia-bird of New Zea-
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land {HeterahcTia aeutirostris) is very remarkable because the

two sexes have very differently shaped beaks. The male's is

short, straight, and conical ; the female's is long, slender, and
very much curved (fig. 98).

The Bower-birds, so noted for the playipg-places, or

Kg. 96.

The Bell-bird {Chasmorhj/nchus rmdicoUis).

"bowers," which they construct, and which do not serve as

nests, are a small group of sixteen species absolutely peculiar to

Australia and New G-uinea. Of these, the Satin Bower-bird

(Ptilonorhynchus violaceus, fig. 99) will afiord a good example.

We may now return to consider certain Birds which are re-

presented in our own region of the world. The Common EoUer
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(Coracias garrula, fig. 100), which tumbles in the air somewhat
like a Tumbler-pigeon, is a very handsome bird which is common
in the South of Europe, and occasionally visits England. It is

the type of a group.of bright-coloured Birds which extend south-

wards to Australia, the Malayan region, and Madagascar, but

Fig. 97.

The Hoatzin (Opisthocomus cristatus).

are absent from the New World. There are twenty-four species

in the family. An allied form from Madagascar, called the
Cyrombo {Leptosoma discolor), has a similar tumbling habit and
a peculiar condition of the nostrils.

That very familiar Bird the House-martin {CheUdon urUca)
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Fig. 98.

95

The Satin Bower-bird {FtUomrhynohus
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represents a group of Swallows and Martins which is spread

over the whole world, and contains about eighty-two species.

Of these the Comtnoa Swallow (Sirundo rustica) may answer

as our example.

Swifts greatly resemble Swallows in general appearance and

in their mode of flight, though this is much more power-

ful. Nevertheless, as we shall see, they are reaUy very distinct

from them. They number about eighty-six different kinds,

which range through the warm and temperate regions of the

Fig. 100.

The Common Roller {Coradas garrula).

globe. The Common Swift {Cypselus apus) stays with us little

more than three months, quitting our shores for the South

about the middle of August.

Extremely contrasted with the Swift is that charming little,

bush-loving Bird the Wren (Anorthura troglodytes, fig. 102), the

lively shrill note of which may be heard all the year round. It

is an example of a numerous group of small, similar Birds num-
bering some hundred and thirty-four species, the great majority

of which are exclusively American. The G-olden-crested Wren
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(Begulus cristatus) is a yet more attractive example of a very
small group of but six species.

There is a very lovely group of little blue and black Australian
Birds which have' a somewhat similar aspect to "Wrens. Their
fifteen species constitute the genus Malurus.

Fig. 101.

The Swallow (Sirundo riistica).

With its small tail and shortish biU, the "Wren may remind
the reader of another lover of trees which resides with us all

the year round. This is the Nuthatch {Sitta coesia), which is so

noticeable for its habit of rvmning up and down the trunks of
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Fig. 102.

The Wren {Anorthmra troglodytes).

Fig. 103.

';?V'F|1
7

The Nuthatch {Sitta cissia).
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trees, to which it clings with its strong feet. This Bird maj
serye as an example of a group of about twenty-eight species
which are found scattered over the Northern Hemisphere south
of the Arctic regions.

Its peculiar movements recall to mind another nearly allied
English Bird, the Common Creeper ( Oerthia familiaris), which is

found all over England, and has received its name from its

Pig. 104.

The Warty-faced Honey-sucker {Meliphaga phrygia).

creeping motion over tree-trunks, which has been compared to
the movement of a mouse. It has a much longer, more slender,

and curved bill, and is a type of a group, containing about sixteen
species, which is nearly allied to the JSTuthatches. Except one
Mexican species they are all Old-World forms and several

pertain to Australia.

Another set of Australian Birds are the Honey-suckers or
Honey-eaters, which, with their long, slender, and curved bills,

H 2
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form a very characteristic zoological feature of that region.

More than one hundred and forty different species helong
to the group, whereof the curious, black and yellow, warty-
faced Honey-sucker (Meliphaga phrygia) may be taken as a type.

They are not absolutely confined to Australia, but extend into

Fig. 105.

The Euby-throated Humming-bird
(
Trochikis cohihris).

the islands of the Pacific, while the largest member of the group,

known as " the Parson Bird," has its home in New Zealand.

Long and slender bills are also characteristic of those most
beautifully coloured of all Birds—the Humming-birds, from
amongst which we may select the Euby-throated one (Trochilus

colmhris) as our example. There are, at the least, four hundred
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and seventy-six species of thiese Birds. They are all exclusirely

confined to America, but different species are so distributed

that the whole group may be said to range over that continent
from Alaska to Patagonia.

Only second to the Humming-birds in beauty are the Sun-
birds, which are as exclusively confined to the Old World as the

Humming-birds are to the New. They are mainly African

Pig. 106.

The Metallic Sun-bird (Nectarinia metallica).

forms, but they also range through India to Australia. The
Metallic Sun-bird {Nectarinia metallica') may be taken as a type

of the group, which embraces a hundred and five different

species, arranged in nine genera. They have long and slender

bills like the Humming-birds.
Of those charming familiar little Birds known to us as Tits,

one of the most charming is the Blue Tit {Parus cceruleus),
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which shows itself even in our towns. "We take the Coal Tit

(Parus britannious)- as our example of this group of Birds,

of which there are seventy-seven species, the greater number,

and the brighter kinds, being confined to the Old World.

"With few exceptions, they do not extend beyond the Northern
Hemisphere.

Fig. 107.

Goal Titmouse (Parus bntatmiciis).

A very numerous group of small, brilliant Birds, confined to

America, and mainly to Tropical America, are known as

Tanagers, and there seem to be no less than three hundred and
seventy-four species of them. Their plumage is very often
more or less extensively or markedly red, but may be of various
other bright tints, and Tanagra episcnpus, which may stand as

our type, is of a pale blue colour marked with white spots.
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Fig. 108.

103

The Golden Oriole (Oriolus galbula).

TOg. 109.

The Chaffinch (Fni^illa Calebs).
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A beautiful black and yellow Bird, which is occasionally to

be seen, during the spring, in the South or East of England, is

known as the Golden Oriole {Otiolus galhula). It is common

Fig. no.

The CroBBbill (Loxia ourvirostra).

enough in Europe during summer, but in the winter it re-

treats to South Africa. In spite of its conspicuous coloration

it is not easily seen, because it loves to conceal itself amongst
dense foliage. It feeds mainly on insects and caterpillars, but
also on fruit, and has a beautiful flute-like note. It is the type
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of a group containing at least about thirty-seven species. They
are all Old-World Birds, mainly inhabitants of Asia and Aus-
tralia, though a few are African, as is the one which sometimes
reaches our shores.

That handsome familiar little Bird the Chaffinch {Fringilla

Kg. 111.

The Eeed Bunting {Emberiza schceniohts).

ccelebs) is a type of a very large group of Birds called Finches, to

vphich the House Sparrow (Passer domesticus) also belongs, as

likewise does the curious Crossbill {Loxia curvirostra), the Vir-

ginia Nightingale (Oardinalis virginianus), and the luscious

Ortolan or G-reen-headed Bunting (Emberiza hortulana), and the

marsh-loving Eeed Bunting (Emberiza schceniclus'), but not
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the true Nightingale. Of this large family-group of stout-

billed Birds there are more than five hundred different species,

some or other of which are found all over the globe, except

in Australia.

The Bohemian Waxwing {Ampelis garrulus), an occasional

visitor in England, is an example of a small group of nine

species of Northern forms. It is one of the most beautiful

Fig. 112.

The Bohemian Waxwing (Ampelis garruhis).

Birds ever to be found in our country, and its name is derived
from curious appendages, like small pieces of sealing-wax, which
are attached to certain feathers of its wing.

The Blackcap (Sylvia atricapilla), which is the best-known
of our Warblers, and one of the earlier arrivals of the spring (the

song of which is considered as hardly inferior in quality to that

of the. Nightingale), is the type of a group within which the
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Sedge Warblers and the Wood Wren are also contained. It

embraces about two hundred and ninety species. They are all

dull-coloured Birds inhabiting the Old World, having their head-
quarters in the countries surrounding the Mediterranean Sea.

But there are a number of other Birds, also called Warblers,

Fig. 113.

The Blackcap {Sylvia atricapilla).

but distinguished as " American Warblers " (Mniotiltidce), of

which there are some hundred and thirty-seven kinds.

The songster whose note is the most familiar to the inhabi-

tants of these islands is, perhaps, the Thrush (Turdus mvsieus),

and it is the type of a large cosmopolitan family of Birds num-
bering fully three hundred and forty-four species. Amongst
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Fig. 114.

The Thrush (Turdm musicus).

Pig. 115.

The Wheatear {Saxicola ananthe).
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these are the not less familiar Blackbird, the Fieldfare, the
Wheatear (Scueieola oenanthe), our Eobin (Erithacus ruhecula),

and, most distinguished of all, the ever-welcome Nightingale
(Erithacus lusdnid). Not less welcome, because most melodious,

even in the month of March, is the song of the Sky-lark (Alauda
arvensis). It is one of a group of about seventy species which,

with two exceptions, are all confined to the Eastern Hemi-
sphere. One of the most familiar on the continent of Europe
is the Crested Lark {Qalerita cristata).

Fig. 116.

^.J^p^^Miff'^ "SJ:\

The Crested Lark {Gcderita cristata).

The renowned American Mocking-bird (Mimus polyglottus) is

the type of another family, numbering forty-seven species.

Certain Birds called "Ant-thrushes" may, on account of

this denomination, be here referred to, though they cannot be

considered to resemble Thrushes at all. They are more properly

called Pittas, and the Bengal Pitta (Pitta hengalensis) may be

considered as a representative of about fifty species. AU of

them are confined to the Old "World, the Malay Archipelago

being their headquarters, whence they extend, in difierent

directions, to Australia, Africa, and Northern China. They are
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Fig. 117.

The Bengal Pitta {Fitta bmgaUnsis).

Fig. 118.

The Brazilian Ant-thrush (Formioarivs crissalis).
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noisy Birds, dwelling in forests, and remarkable for their

brilliant* coloration. Tbey feed on insects, snails, slugs, and

other small creatures.

Certain birds are known as American Ant-thrushes, and

they have much the habit of Butcher-birds. They rarely de-

scend to the ground, and are yery noisy. The Brazilian Ant-

thrush (Formioarius erissaUs) may stand as a type of the group,

which contains some two hundred and fifty-four species.

Fig. 119.

The Barred Wagtail (Motacilla luguhris).

The "Wagtail, or lD\&\iw&sh.ev(JMotacilla luguhris), is a type of

an almost exclusively Old-World group of Birds—Wagtails or

Pipits—consisting of about sixty-four species, one section of
' which is very like our Wagtail, while another resembles our

Meadow Pipit (AntTvug prdtensis), which is to be seen on com-
mons and waste grounds all the year round.

The Common Starling (Stumus vulgaris), with which ahnost

all our readers must be familiar, is a convenient example of
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another group of Birds containing about thirty-five species,

which are exclusively Old-World in distribution. One of them
is the Eose-coloured Starling or Pastor (Pastor roseus), which
has been often shot in England, though it can only be regarded
as one of the accidental visitors to our shores, whereof it is one
of the handsomest. Starlings may often be seen perched on
the backs of sheep or oxen, which they benefit by extracting

from them ticks and other parasitic pests. Another species of

Fig. 120.

The Pastor (Pastor.roseus).

Bird, however, called the Beef-eater or Oxpecker {Buphaga
erythrorhycha), found in South Africa, similarly perches on the

backs of cattle for parasites, especially the grubs, or larvae, of

a fly {(Estrus). In extracting these, however, it is apt to pro-

duce bad sores. There are two species of this genus.

A Bird is often to be seen in our Zoological Gardens which

is pretty sure to attract attention by the eye or the ear,

or by both. It attracts the eye by its conspicuous bright
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yellow wattles which project from its head, which, with the
body, is of a fine velvety black. It attracts the ear not only
by its very loud note, but frequently by the sentences it articu-
lates, for it can be easily taught to speak. This is the Grackle
or Myna of India (Eulabes religiosa, fig. 122). There are at
least five species of the genus, and it is the type of a family-group
of Birds of about ninety-three different kinds, all of which are

Fig. 121.

The Eed-billed Oxpeoker {Suphaga erythrorhyncha).

inhabitants of the Old "World. The Grackles are mainly
dwellers in hUl-forests, dwelling in the highest trees, living on
fruit, and never descending to the ground.

This noisy bird may recall to mind our noisy and bright,

though very differently coloured, Jay (Garrulus glandarius) ; it

is the type of a large group of Birds—the family of Crows

—

numbering about a hundred and sixty-four species, some or other

of which are to be found in most parts of the world. Amongst
I
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Fig. 122.

The Southern Qraokla (Eiddbes religiosa).

Fig. 123.

The Magpie {Pwa pica).



ISTTEOHrCTION. "S

them may be enumerated the Magpie (Pica pica), the beautiful

blue Magpie from the East (Urocissa eryihrorhyncha), the

Common Rook (Trypanocorax frugilegus), the Jackdaw, the

Chough {Qraculus graculus), and many more. '^^^'' ^""'^in"This Corvine

Fig. 124.

The Spotted Flycatcher (Mtiscicapa griseola).

group of Birds is mainly an Old-World one, although it is

cosmopolitan in distribution, save that it is absent m New

Zealand. Two species of Crow are found in Australia.

Certain Birds called Weaver-birds, whereof the Common
I 2
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Weaver-bird of India {Plocms haya) may be taken as a type,

form a large family-group of two hundred and eighty-eight

species. These birds are distributed over Africa and India,

extending into the Malay Peninsula. They are not very un-
like Pinches, but are of especial interest on account of the

wonderful nests some of them construct, as will be noticed

later on *,

There is a large group of Birds called Flycatchers, which,

although they are confined to the Old World, yet number
more than four hundred and five species. Of these we may

Kg. 125.

The Eed-oapped Babbler ( Tiwiefea pileata).

select the Spotted Flycatcher {Muscicapa griseolci) as an example.
It is one of the most regular of our summer visitants though
late in its arrival. All these Birds have similar habits, catching
insects on the wing, and then returning to the perch from which
they took wing to catch them.

There is also a very large group of Birds called Babblers, or
Babbling Thrushes, of not less than three hundred and seventy
species, more or less, whereof the Eed-capped Babbler (Timelia
pileata) may be taken as a type. It inhabits grassy plains, but
the group to which it belongs consists mostly of bush-birds, that

* See below, p. 232.



INTEODTJCTIOH'. 117

feed on insects, and go in small flocks, which are constantly
in motion, chattering and piping as they go. They are found
in Africa, India, and Australia.
A much less extensive gronp is that of the Bulbuls, and the

Madras Bulbul (Pycnonotus hmmorrJious) may serve as an ex-
ample of them. They are Old-World Birds, and are very destruc-

tive to fruit. There are about one hundred and eighty species

Fi". 126.

The Madras Bulbul {Pi/cnonotus

in this family-group, and they are peculiar to the Indian and
African regions.

The Barred Woodhewer (Dendrocolaptes radiolatus) may be

taken as the type of a large family-group of exclusively Tropical

American Birds, numbering some two hundred and seventy-two
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species. They are climbing birds, and many of them have

much the appearance of Creepers. A very handsome species

is Bridges's Woodhewer {Drymornis hridgesi).

The Oven-bird (Farnarius albogularis, fig. 129), which is said

to burrow in the ground, is another example of a special section

of the group.

Fig. 127.

The Barred Woodhewer {Bendrocolaptes radiolatus).

There is a pugnacious, irritable set of Birds exclusively con-
fined to the New World, and mainly to South America. The
King Tyrant-bird {Tyrannus earolinensis) may be taken, as a type
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of the whole four hundred and fourteen kinds which compose the
group. They are remarkable for a flattened bill, and for the
strong bristles about the gape. The Tyrant-bird is a voracious'

Fig. 128.

W. '"y/iiv^' .=1/ 4 /
'

Bridges's Woodhewer {Drymornis bridgesi).

eater of insects, but as Bees are amongst those destroyed by it,

it is not a popular bird in North America. Birds which are

really aggressive and destructive are the Shrikes. Amongst
them may be noted the Great Grey Shrike, which is but an
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Fig. 129.

/ •f.f li,

^>'^

The White-throated Oren-bird {Fwnarius albogularis).

Fig. 130.

The King Tyrant-bird {^Th/ratmus

a
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occasional visitant to this country. It feeds on mice, small

birds, frogs, lizards, and various insects. The commonest species

of the genus is the Eed-backed Shrike or Butcher-bird {Lanius

coUurio), and may serve as our type of the whole group. The
name of Butcher-bird has been no doubt occasioned from the

curious habit it has of impaling its prey upon sharp thorns or

fixing them into clefts. Tragments of its victims, pieces of

skin, with bleached bones of birds or mice, or the dry hard cases

Kg. 131.

The Eerl-backed Shrike {Lardus coUurio).

of beetles may be seen suspended all about in the vicinity of

its nest, so that the bush supporting them may be compared to

a small butcher's shop. This habit is supposed to be due to the

feet of the Bird not being strong enough to hold its food satis-

factorily while tearing it with its sharp and toothed bill ; so

that it is convenient for it to have its prey securely fixed by
such an artifice. It may also be that the food is more welcome
after having become tender by keeping. There are about 266
species.
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Some forty birds known as Drongo Shrikes are fly-catching

ones which associate in flocks. They are Old-World forms,

mostly with long, forked tails, -whereof the Black Drongo Shrike
{Buchanga atra) may stand as an example.
The toothed and powerful beak of the typical Shrikes would

seem by itself enough to show that such creatures were Birds of

Fig. 132.

The Drongo Shrike {Buchanga atra).

Prey, and we may shortly proceed to notice forms which all

agree to be Birds of Prey par excellence. Before doing so, how-
ever, we may note a very curious form—a bird with such a

hooked and Hawk-like bill that we might be disposed to

include it in the predaceous set. The creature referred to is the
Oil-bird (Steatornis caripensis) of the island of Trinidad. But
this Bird, with so formidable a bill, is said to feed on the fruits
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of palms and by no means on other Birds or Beasts which need
to be torn to pieces. It is a nocturnal Bird, dwelling in the
deepest recesses of caves, wherein it makes a nest (shaped like a

cheese) of the soil of guano found by it within the cave, in which
the rejected seeds of palms enter as constituents. The young
are very fat, and are sometimes eaten by persons who manage
not to be disgusted with the odour which is peculiar to them.

Passing on now to true Birds of Prey, we may first refer to

the Sparrow-hawk (Acdjoiter nisus) as an example. It is still

Pig. 133.

»t =^

The Oil-bird (Steatornis caripensis).

more or less common in most of our counties. There are two-
and-twenty other members of this genus, which is united with
nine other genera to form an Accipitrine group of eighty-two

species, amongst which is our Goshawk (Astur palumbarius)

and the Marsh Harrier {Circus ceruc/inosus).

The Kite (Milvus regalis) was, a hundred years ago, a very

common English Bird, but now it is only an occasional visitant.

Its deeply forked tail and habit, when on the wing, of sailing

in circles without apparent effort serve to distinguish it easily.

The Peregrine Falcon {Falco 'peregrinus) is an example of a
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more powerful group of Birds of Prey than that last mentioned.
There are five-and-twenty species of the genus Falco. The
Peregrine Palcon is the Palcon of Falconry, but our Hobby and
our Merlin both belong to the same genus, as well as that rare

Fig. 184.

Tlie Greenland Falcon {Falco candicans).

visitant to our shores, the Greenland Palcon {Falco candicans).
The Kestrel (Falco tinnuneulus) is a stiU more familiar Bird than
the Sparrow-hawk, from its habit of poising itself in the air,

and remaining apparently in one place whilst rapidly moving
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its wings. There are eleven genera of Palcons, and at least

seventy-eight species, and the group is a cosmopolitan one.

Our Buzzard (Buteo vulc/aris), a bulky, short, and now very
scarce Bird, belongs to a group of fifty-one species which is

Fig, 135.

The Common Oaraoara {Polyborus tharus).

cosmopolitan, save that it is absent from Australia, Polynesia,

and the Malay Archipelago.

Besides the foregoing, a small group of but ten species, with

curiously half-webbed feet, are peculiar to South America
and are called Caracaras. The Common Caracara {Polyborus

tharus) may serve as an example. They pair for life, and
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each couple has its own permanent nesting-place. They
vigorously chase Lapwings and Tinamous, and are very bold

when several combine together. They sometimes attack and kill

young Eheas, in spite of the efforts of the parent bird. In the

absence of better food, however, they will feed on carrion.

Fig. 136.

The Osprey [Pandion haliaeim).

The Golden Eagle (Aquila chrysaetos), still to be found in

Scotland, is one of some ninety-seven species of Eagles which
are scattered over the whole world.

The Eishing-hawk or Osprey {Pandion haliaetus), which we
may certainly still reckon as a British Bird, is the only species
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of its genus. It is generally distributed over the world, though

absent from the temperate parts of South America.

The Caracaras have just been spoken of as feeding much on

Kg. 137.

The Black YxxUmiib (Vuliur momchus).

carrion ; but the most renowned feeders upon it are the Vultures,

which are valuable scavengers in hot countries; whereof the

Black Tulture (Vultur monaohus) is a type. It is to be found
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on both sides of the Mediterranean, and extends to India and
China.

It is recorded that an Egyptian Vulture {Neophron percno-

^pterus) was shot in Somersetshire in the year 1825. When
found it was busy eating the carcass of a sheep, and was so

gorged that it could not, or would not, fly far at a time.

Fig. 138.

The King Vulture {Cathartespupaj.

There are fully sixteen species of Vultures, forming a group
which is peculiar to the Old World, where they range over its

warmer regions, save the Malay islands, Ceylon, Madagascar,
and Australia.

In the New World there are nine other kinds of Vultures
forming a distinct group. Of these the Condor (Sarcorhamph-us
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gryphm) may still serve as a type, though it may ere long
become extinct. The handsome King Vulture (Gathartes papa)
also belongs to this group.
A very curious and exceptional predaceous creature is the

Secretary-bird (^Gypogeranm serpentarius) of Africa, which
has long legs like those of a Crane. It is a renowned Serpent-
eater. The name of " Secretary " has been applied to it on

Fig. 139.

The Secretary-bird ( Gypogeranus serpeatwrius).

account of a peculiar growth of feathers hanging from the back
of the head in such a way as to recall the appearance of pens
placed behind a man's ear.

Owls, unlike Vultures, are found in the coldest as well as in

the warmest climes, and in the remotest Oceanic islands. There
are a hundred and fifty-one species of Owls,whereof the BarnOwl
{Strixjiammea) may serve as a type. It is the form best known to

most of us, though it is reallya tropical form, inhabiting, as it does,

K
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the warmest parts of both hemispheres and only ascending some
distance northward in the mild climate of Western Europe,

The hooting cry of the Wood or Tawny Owl (Symium dlueo) is

familiar, no doubt, to most of our readers who dwell near any
' well-wooded parts of the country. The Great Homed Eagle-owl

Fig. 140.

The JSagle-owl (Bubo ignavus).

(Bubo ignavm), which has often been taken in this country, and
the smallest of British Owls (Scops giu), must not be passed by
without any reference, as they are good examples of Jthe most
numerous section of the entire group of Owls.
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Before proceeding to consider the structure of Birds, it may
be well first to cast a backward glance over the route we have
come, and to once more take stock of the principal forms to

which the reader's attention has been called, as being so many
specimens of different groups of Birds.

Our object, as before said, has been to afford some help to

the investigation and memory of the beginner in his attempt to

obtain a mental grasp of the whole Class of Birds. For this

purpose we have spoken of great groups arranged in a rough
and ready, or popular, manner, as " Scratchers" or "Gallinaceous

Birds," as " Cooers," as " Swimmers or Natatory Birds," as

" Waders or Grrallatorial Birds," and as " Eunners or Cursorial

Birds."

Amongst the many forms to which we have referred since

speaking of theEmeu*—the last of our CursorialBirds mentioned

—are a certain number which have feet specially modified so as

effectually to help them in climbing—two toes being turned one

way, the two others being turned the opposite way. Amongst
the Birds the feet of which are thus modified, are the Wood-
peckers, Wrynecks, Jacamars, Cuckoos, Barbets, Toucans, Tou-
racous. Plantain-eaters, Parrots, and Trogons—the last named
being specially exceptional in the arrangement of their toes.

All these Birds, thus specially fitted for climbing, have been

distinguished as " Climbers " or " Scansorial Birds."

The Birds last noted by us—the Hawks, Palcons, Buzzards,

Kites, Eagles, Ospreys, Vultures, and Owls—are all Birds of

Prey or Eapine, and they are hence spoken of as "Eaptorial

Birds." Those most like the Hawk, the generic name of which
we saw was " Acdpiter," are also distinguished by the epithet
" Accipitrine."

Almost all the rest of the Birds we have herein referred to

(i. e, all since the Cursorial Birds, which are neither Scansorial

nor Eraptorial) are, however different in size, form, or appear-

ance, frequently called Perching Birds, Perchers, or Insessores.

Prom the name of their commonest species, the Sparrow,
" Passer" they have also been called Passerine Birds or " Pas-

seres ; " and most of them are still commonly so denominated.

They constitute the great majority of the whole class of Birds.

On account of their prodigious numbers it was long ago felt

necessary to divide their members amongst subordinate but large

* See ante, p. 67.
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groups, and this was done by Ouvier, who mainly rested his

divisions on the form of the beak. Thus, as the Shrikes have a

marked notch or " tooth " on either side of the bill, he placed

them in a group called toothed-billed or Bentirostral Birds

—

associating with them the Plycatchers, Tanagers, Waxwings,
Thrushes, Orioles, Warblers, Manakins, Lyre-birds, the Water
Ouzel, Wren, Wagtails, Pipits, and Mynas.
The Swallows, Swifts, and Goatsuckers, on account of their

wide gape, were also associated together as wide-mouthed or

Fissirostral Birds.

The vague name of cone-shaped beak was bestowed on the

Larks, Tits, Buntings, Sparrows, and other Finches (including

the very exceptional (>ossbill), Oolies, Oxpeckers, Starlings,

Pastors, Crows, Magpies, Jays, EoUers, Birds of Paradise, and
Woodpeckers. These were all spoken of as " Gonirosirdl

Birds."

The remaining Passerine Birds, all of which have long, and
most of them slender bills, were taken together in a group
designated as " Tenuirostral Birds." Such were the Humming-
birds, Sun-birds, Creepers, Bee-eaters, Honey-eaters, Hoopoes,
Motmots, Todies, Nuthatches, and Kingfishers.

Thus there were recognized in popular Ornithology :—(1)

Raptorial Birds
; (2) Tenuirostral *, Conirostral, and Benti-

rostral Passerine Birds
; (3) Scansorial Birds

; (4) Cursorial

Birds ; (5) Gallinaceous JBirds
; (6) GraUatorial Birds ; and (7)

Natatorial Birds ; and these constituted the primary groups into

which Birds were divided by Cuvier. These divisions have, for

the' most part, become obsolete ; but it is none the less desirable

that the beginner should not be altogether ignorant of them.
We have now enumerated the more leading forms of Birds,

and the student who has acquired some slight knowledge of each

of the groups whereof a named type has been here put before

him, will be able to set forth on a serious study of the whole class

of Birds. He must not suppose, however, that all the more im-

portant forms have been as yet indicated. To set out a complete

list is impossible in an introductory chapter, except at the cost

of making it so burthensome as to defeat the very object for

which it has been written. Nevertheless, we believe the forms
herein brought forwardand distinguished are sufficient in number
for our purpose, so that it will be enough hereafter, when intro-

* See below, p. 144.
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ducing to notice any new bird, to refer to the resemblances in

appearance or to the affinity which it may possess with some or

other of the species and groups to which the student's attention

has been called.

We may now pass on to the next subject we hare to consider,

the Organization of Birds. Before, however, entering upon the

question what part any organ or organism can play, it is

necessary to have some notion of what such organ or organism

in itself reaUy is. A study of "Structure," or "Morphology,"
should always precede a study of what any structures, or the

whole organism they compose, can do. This latter inquiry

constitutes the study of " functions," or " Physiology."



CHAPTEE 11.

The Extebnal Stetjcttiee of Bieds.

TPHE body of every Bird consists of a compact central part, or
-*- trunk; a very moveable neck, bearing a rounded head

with a more or less prolonged beak ; a pair of wings ; a pair of

legs, and a short solid tail. It is always clothed with feathers

and the wings and tail almost always support long ones. The
legs end in from two to four toes terminated by claws. There

are always a pair of eyes plainly visible, but the equally constant

pair of ears generally give no external indications of their

presence.

The leading facts of the internal structure of, a Bird are, like

those of our own internal structure, matters of common know-
ledge. Thus it is almost superfluous to say that immediately
beneath the skin of a Bird is . the " flesh " of its body, which
more or less amply wraps round its bones—the bones of the

head, neck, trunk, tail, and limbs. Within the trunk is a

cavity wherein lie a variety of parts known as the heart, lungs,

kidneys, crop, stomach. Intestine, liver, &c.

Inside the skuU, and its continuation posteriorly, the back-
bone, is a mass of white substance—the brain and spinal

marrow. Delicate threads of similar substance (nerves) and
tubes of various sizes (vessels) traverse the body in all directions.

Each considerable and more or less distinct part is called an
" organ "—as e. g. the heart is an organ of circulation. Each
connected set of organs is called a system—as the heart and the

vessels called " arteries " and " veins " form the " circulating

system," and the brain, spinal cord, and nerves form the "nervous
system." The flesh is composed of muscle, and all the muscles
taken together constitute the " muscular system," and we shall

presently have to notice the " alimentary," " respiratory," " uri-
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nary,"and "generative" systems, as well as organs "of investment
and support," which consist of the external skeleton—^the skin

with its appendages—and the internal skeleton, or the skeleton

commonly so called.

We will first notice the organs of investment and support,

beginning with the external skeleton—the sMn and its appen-
dages.

The skin of a Bird, like our own, consists of two layers :—an
external layer called the epidermis or ecteron, and a .deep fibrous

layer, supplied with nerves and blood-vessels, called the dermis

or enderon. The feathers, the horny scaly outer skin of the feet

and legs, and the outer covering of the beak are all epidermal

structures—that is appendages or modifications of the epi-

dermis.

Before describing any of these, we will first note some of

the general conditions which modify and determine the leading

characteristics of bird-structure.

The whole organization of Birds is specially modified to. sub-

serve flight. It is this which mainly governs the general shape

of the body, the arrangement of the organs of movement—the

muscles—and the position and packing of the internal organs or

viscera, which are so placed as to be most conveniently carried

near the centre of the body's gravity, so helping to maintain

that in a suitable position. FUght determines the structure

and form of the most internal organs, the bones, as well as of

those wonderfully delicate and beautiful structures which clothe

the body externally. At the same time all Birds have more or

less to walk, and very many have to swim ; and hence arise various

structural conditions which, however, with rare exceptions, are

never so modified as to impede flight.

The fore limbs are absolutely and entirely given up to flight,

not even taking on any other function in birds which cannot fly.

Those of the Ostrich only assist its running by their flapping,

while those of the Penguin act as organs of aquatic flight

beneath the surface of the water.

Since, then, some members must be applied to ordinary

locomotion, all birds require to have a pair of legs exclusively

or mainly devoted to that function. But as much delicate

work (as e. g. in nest-building) has often to be done, which

a foot even when used like a hand, as by a Parrot, could

never do, there is nothing but the head to do it. Hence

arises the need of a more or less elongated and very moveable
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neck, to enable that delicate grasping organ, the beak, to per-

form all needed manipulations.

So complete is the packing of parts towards the centre of

I be body, that even the hard structures which serve to grind

the food are not in the form of teeth in the mouth, but of stones

swallowed down and held in the modified stomach * or " giz-

zard." The voice-organ, also, instead of being at the top of the

throat (as in man and beasts) is at the bottom of it, and many of

the muscles are largely reduced to strings or " tendons" for a

great part of their extent.

But very powerful muscles are needed to work the wings,

and this again demands a vigorous circulation with very pure

blood and a body lightened as much as possible. These con-

ditions are admirably fulfilled in most birds by a provision for

the entrance of air into their very bones. This diminishes the

specific gravity of the body, while it helps to purify the blood

and so facilitate the action of the muscles, and therefore flight.

A Bird may be said to breathe not only with its lungs, but with

its whole frame. Hence the lightness of Aquatic Birds on the

water, swimming most easily with a boat-shaped body and oar-

like feet ; some also, such as the Swans, being provided with

sails, in the shape of their raised and slightly expanded wings.

Tor flight nothing could be better than the shape of the body
of most birds, which is in the form of two cones united by their

bases, with a small rounded head and pointed beak in front,

poised on a neck which, by its protrusion or retraction, can, at

wUl, change the position of the centre of gravity.

The rapidity of flight may be very great ; a Falcon which
belonged to Henry IV. of Trance flew from Fontainbleau to

Malta (1350 miles) in one day. The race-horse " Eclipse " went
a mile a minute for a short time ; but a Hawk at full speed has

been calculated to fly at the rate of 150 miles in one hour, and
an Eider-duck at 90. The distances also which birds traverse

are prodigious. Our Swifts and Swallows fly to the Gold
Coast of Africa, and our Cuckoos to the Cape of Good Hope.

All this wonderful work, facilitated by the arrangement above

noted, is directly effected exclusively by means of certain

feathers of larger size than those which clothe the body, never

by expanded skin as in the Bat.

All Birds, as before said, have this characteristic external

* See below, p. 208.
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investment. It is beautifully adapted to harmonize with the
rest of their organization, being extremely light, warm, and non-
conducting. It thus serves most effectively to maintain that
high temperature which distinguishes, their class.

Beasts are provided with hairs, but feathers are much more
complicated and elaborate organs. They are, in fact; the most
complicated of all the appendages of the skia which any
animals possess.

Whatever may be their modifications of size, colour, or tex-

ture, they are all formed on one common plan. Each feather

consists of a firm central axis, the base of which is the " quill,"

and the part ahove this the " rachis " or " seapus " or " shaft,"

to which the web, vendllum or pogonium, is attached on either

side. The " webs " of both sides of the " rachis," taken to-

gether, constitute the vane. The quill is implanted in the skin

and has two apertures, one at either end. Into the lower
—the umlilicus inferior—the soft vascular " pulp " of the
feather penetrates. The other aperture is called the umbilicus

svperior. The " vane " consists, as before said, of the flat-

tened expanded parts on both sides of the central axis, and each
lateral portion of it (the fore or outer web, fig. 141, F, or the

hiad or inner web, H.V.) is made up of a number of elongated
closely arranged laminse called " barbs ;" while from the

margins of each barb much smaller processes project, called
" barbules " or " radii," and the sides of the barbules may
also be furnished with still smaller processes or " barbulets," or

barbicels, or hamuli, or hooMets. Not unfrequently a second shaft,

called an " aftershaft," H.E., springs from the summit of the quUl,

and this is generally a miniature representation of the normal
" shaft " with its " vane." The large feathers of the wing
and tail never have an aftershaft. They present a striking

combination of the two generally opposite characters—strength

and lightness—in a very high degree, as the barbules in-

terlock and keep the whole structure remarkably firm and
coherent. This kind of feather is called pennaoeous. Certain

feathers ia which these parts are separate, and which also have
long barbules, are very much looser in structure, and are called

"plumes," and their structure is termed plumulaceous—such as

those of the Ostrich.

Most Birds are provided with more or less " down." Down
consists of very soft feathers, which may or may not have

an aftershaft, and may have no rachis at all, the soft barbs
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radiating directly from the summit of the quill. Filo-plumes,

or thread-feathers, much resemble hairs, as they are long and
very narrow, with a rudimentary vane. Some of these are

bristly and called setaceous ; and many Birds have a row of

bristles or vibrissce bordering the opening of the mouth or gape,

and these are particularly long in the Goatsuckers *.

Fig. 142.Fig. 141.
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Feathers may be considered as very complex hairs of a conical

form, which split up according to a definite pattern. Each is at

first a little, soft, vascular process or papilla, curiously grooved.

On one side is a central vertical groove, broadest at the base,

and vanishing towards the apex of the papilla. Other less deep
grooves, closely set, go out, nearly at right angles, from either

side of this vertical groove. They extend almost all round the

papilla, only vanishing towards the middle of the opposite side

to that which bears the vertical groove. Grooves smaller still

and much shorter are given off again nearly at right angles

from the grooves encircling the papilla, and sometimes others

again from these. . A horny secretion is deposited on the

papilla, and is, of course, thickest where the grooves are deepest,

and thinnest where there are no grooves at all

—

i. «., on the

interspaces of the grooves. With the progress of growth, this

whole horny investment splits up along the interspaces, where
the deposit is thinnest. The part which was the main vertical

groove is thickest of all, and becomes the shaft of the feather,

the parts in the secondary grooves become the " barbs," those

on the still smaller ones the " barbules," and those in the occa-

sionally present yet smaller ones, the " barbulets." Sometimes
a papilla wiU have a vertical groove on either side, and then the

feather vidll have two shafts (one an aftershaft)— as in the

Cassowary. The vane is the part of the case of the papilla

which thus splits. The quill is that part of the case which does

not split at all. At the upper end of the quill there must
be a small perforation which marks just that spot where the

feather ceases to open and flatten itself, and begins to remain

curled round and continuous, as it all was at first. The space

where it thus begins to remain curled round is the wmbilwus

superior before mentioned. The papilla persists as the " pulp
"

which ascends through the umbilicus inferior.

Feathers are developed with great rapidity, sometimes attain-

ing a length of two feet or more in a few days. They are also

almost all renewed every year, and in many species twice a yeas*.

When we think of the serious effects of teething in mankind
we cannot but be struck with the great vital energy of birds,

and with the critical character of their process of moulting

(ecdysis), which is, indeed, not unfrequently a fatal one. •

The annual moult commonly begins just after the close of

the breeding-season, and it takes place in all Birds, from the

Wren to the Ostrich. Such a process is obviously a necessary
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one as regards the most important feathers—those of flight.

A structure which, however strong it may be, is so delicately

formed as is a feather, must be liable to accidents and must sooner

or later wear out. But if the feathers needful for flight were

not renewed, then such accidents and wearing out would cause

birds to be unable to fly, and therefore, for the most part, un-

able to fulfil the conditions necessary for life—that is to say,

to obtain their i'ood and escape their enemies. On this account

in almost all birds the flying-feathers, or quill-feathers of the

wing, are shed gradually and in pairs, so that the moulting birds

can retain both their equilibrium and their power of flight.

The numerous family of Ducks forms an exception to this

rule, for most of them shed their quill-feathers almost simul-

taneously, and so, for a time, are unable to fly. But then,

from their mode of life, they have other resources for concealment

and escape, and they can obtain their food in or near water.

Aquatic herbage, which is commonly luxuriant, also affords

them a ready and efiective shelter.

Most male Ducks not only change their feathers, but also

their colours. This necessitates for them another and second

moult, in order to put on their gayer plumes for the next breed-

ing-season.

Very rarely, indeed, birds moult in the spring only, as is the

case with the Swallows.

A great number of birds undergo a double moult, but species

which are close allies may differ in this respect, as the Grarden

Warbler (Sylvia salicaria) differs, as it is said, from the Blackcap

(Sylvia atrieapilla') by moulting twice instead of once.

But there may be yet more changes. Thus the'Ptarmigan

(Lagopus mutus) moults after the breeding-season (as usual),

both sexes assuming a grey colour. They then moult again, to

become white in winter, and then moult a third time in the

spring, to assume their breeding costume once more. The quill-

feathers of the wing and tail are not, however, so often changed

by them.
The second moult of Birds is, indeed, often but a very partial

one, and sometime's a certain change of plumage may be effected

by an alteration in the colour of the feathers themselves

—

such as is sometimes produced by the shedding of the barbulets

or barbicels.

Besides the annual moult of adult Birds, the young may
undergo several changes in order to attain the fully developed
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plumage of their species and sex. Some Birds, e. g., the Black

Eedstart (Rutidlla tithys) and the Rosy Bullfinch {Pyrrhula

rosacea), however, rear a progeny before attaining it *.

The young of most Birds do not shed the quill-feathers in

their first year, and in many even an otherwise complete moult

does not seem to take place during that period.

When the plumage of the sexes differs, the young resembles

the mother, save when the latter is more conspicuously coloured

than her mate, in which case they resemble the male parent.

When the adults of both sexes are alike, the young is different

from either. The young of both the black and the white Swan
are of a dusky colour, while the black-necked Swan has white

young.
'

It has been supposed that when adult birds assume at the

breeding-season a plumage which differs from their winter

dress, the young are intermediate in colour. The Linnet alone,

however, suffices to disprove this dictum.

Feathers do not by any means grow—save in rare cases

—

all over the body of Birds, but only along certain definite tracts,

the forms and arrangements of which are very characteristic of

different kinds. Such an arrangement in a Bird is called its

pterylosis, and the special description of these conditions is

called "pterylography " f. This does not apply to down.

While considering the form and structure of different parts

and appendages of the external skeleton, it will be well also to

note the conditions presented by the body as a whole and its

various parts and members. In other words, we must study

the external topography of Birds—their head, neck, body, tail,

wings, and legs.

The Head and Neck.

The Head.—This is always more or less rounded and pyra-

midal, and almost always covered with feathers. It terminates

in front in the beak or hill, consisting of an upper jaw, or

maxilla, and of a lower jaw, or mandible %, each of which is pro-

vided with a more or less horny investment, and is naked or bears

but a few feathers. The crown of the head is the vertex, behind

this is the occiput.

* I am indebted to Mr. Seebohm, RL.S., for a knowledge of these two

examples.

t See below, p. 164.

t The maxilla and mandible are very often called the upper and lower

mandibles.
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The eyes are generally placed at the side of the head towards

its middle, but may be placed further back, as in the Wood-
cock ; or anteriorly situated, looking forwards, as in the Owls.

Each eye has an upper and a lower eyelid, and there is also a

third eyelid (a rudiment of which exists at the inner angle of our

eye) which sweeps obliquely over the eyeball within the other

eyelids. If the eye of an Owl or Hawk be watched, this will

be seen as a pearly-white film rapidly appearing and disappear-

ing as it covers and uncovers the eye. It is called the nidtitating

membrane.
The ear almost always opens a little below and behiad the

eye, but may do so below it, as in the Woodcock. It is hidden,

and only indicated by a difference of texture in the feathers

(auriculars) which cover them. Occasionally this opening is

provided with a flap, which can close it, as in some Owls.

The nose is always made up of a pair of nostrils, though these

may open above like one tube, as in the Petrels. The nostrils

open externally on the bill in different situations in different

birds,—as may be more conveniently indicated in describing .the

bill. Internally they open into the back of the mouth, some-

times by one aperture, but generally by two.

The part of the side of the head between the eye and the base

of the upper mandible is termed the " lore ;" and the cheek is

behind and below it in a line with the lower mandible. At the-

lower margin of the cheek is a narrow, linear space known as

the malar region.

The " cMn " or mentum is the part (feathered or bare) on the

underside of the lower mandible behind the point of junction

of its two lateral halves or rami. This is also called the

interramal space. Below the chin is the gular region or throat,

followed by the jugulum or lower throat, to which succeeds the

prepeetus or fore-neck.

Some Birds—as, e. g., ^Turkeys and Vultures—have naked

heads. That is, they have only filoplumes instead of ordinary

feathers on their heads. Such Birds often possess (as also

do various others) some other kind of warty or fleshy out-

growth called " lobes " or " wattles," " combs," " caruncles," or

" horns," such as those of- the Tragopans *, as the case may be.

The gular region may be naked as in the Pelican's pouch, or

the lores as in Grebes, or the circumorbital region, or part

round the eyes, as in the Herons. The ordinary feathered
* See p. 6.
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covering of the front part of the head may be replaced by a
horny plate or " shield," as in the Coot and Moor-hen.
On the other hand, some or other of the head-feathers may

be exaggerated in size, forming crests, which may be single and
median as in the Cockatoo, or double and lateral, as in the
so-called "horns" of Eared Owls (structures which have
nothing whatever to do with the ears) and in the Crested
Grebe.

Very rarely feathers of the mentum may be elongated, as in

the Bearded Vulture. More often those of the gular and
malar regions with the auriculars may form " ruffs."

The Bill is perhaps the most important part of a Bird's ex-

ternal organization for the purposes of classification. It is also

a most important organ in the economy of the Bird's life, for it

not only serves for taking food, but, as already said, subserves

the purpose of a hand or fingers, and in some cases is an organ
of feeling, as in the Snipes and Woodcocks. The bill serves

for picking up, carrying, cutting, tearing, or crushing, accord-
ing to circumstances, and it is almost always more or less

conical, generally ending in a sharp point.

Different definite technical terms are used by Ornithologists

to denote its form. A bill is said to be of medium length if it

is about as long as the head. If less than that length, it is

short, and it is long if it much exceeds it. A bill which is short

is said to be acute if pointed at the tip. If there is a hook-
like process at the tip, the bill is called hamulate or uncinate.

It is dentate when toothed as in a Falcon, and when there are

a number of small tooth-like processes along the margins of the

bUl, it is said to be serrate. If the bill, as in the Duck, bears a

nail-like process at the end of the maxilla, it is termed iingui-

eulate. When the bill is extremely long and slender as well as

pointed, it is sometimes compared with a needle and so called

aeicular, or, if less slender, to an awl, subulate. If only slightly

elongated it is acuminate ; and the term attenuate is supposed to

denote a condition intermediate between "acuminate " and " sub-

ulate." A bill which is flattened is said to be depressed, and if

widened at the end is called spatulate (as that of the Shoveller

Duck and, still more, that of the Spoonbill). A bill rather high

and narrow is called compressed. A bill of the most ordinary

shape, like that pf a Sparrow, is called conirostral. A beak which
is short with a wide gape, like that of the Swift, is termed _^ssi-

rostral. The quite opposite condition of bill («. g., that found in
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the Humming-bird) may be called " tenuirostral." * If there

is a notch or tooth-hke process at the side, then such a bill is

said to be dentirostral. A bill which is bent up towards the

end, as in the Avocet, is termed recurved, while the opposite

condition is deeurved, as in the Curlew. In one genus of crook-

billed Plovers of New Zealand (Anarhynchus), the bill is, as

before said t, bent laterally.

Before noting the terminology used to denote the parts and
condition of either mandible, a few words may be said as to

the covering of the hill, which will especially relate to the

maxilla. In the immense majority of instances the bill is

entirely hard and horny, and the investment of either jaw is

in one piece. In some Birds, however, as in the Petrels J, it

may be in several pieces, and these may be moulted like the

feathers, so that they form part of the summer dress, and con-

stitute a secondary sexual character, as is the case in the

Puffins §. Such bills are said to be deciduous or cadvcous.

The bills of Birds are often marked with ridges proceeding

in this or that direction, and such are called carinate or striate,

if the ridges are pretty straight. A bill, on the contrary, is

said to be rugose or corrugated if the prominences form rather

irregular wrinkles than ridges. If the bill is marked with

linear depressions instead of ridges, it is termed " sulcate,'" each

groove being a sulcus or furrow. If the depressions are not

elongated, but are little rounded ones or pits, the biU is called

punctate.

Instead of being all hard as horn, a bill may be of rather

leathery texture, as in the Ducks, or invested with a sort of

skin and very sensitive towards the tip, as in the Woodcock.
The bill may be hard towards the tip, but notably softer at the

base, as in that in^most Pigeons and Plovers. In Parrots and
Hawks the base of the bill is clothed by a peculiar wax-hke
investment called a cere, and this sometimes bears feathers.

Sometimes the bill bears very large, soft, fleshy processes, and
then it is said to be carunculate. If the processes are smaller,

like warts, the bUl is termed papillose, the warts being named
papillce.

Not only is the lower jaw moveable, but the upper one is so in

a slight degree, though this is hardly noticeable, save in Parrots,

* See ante, p. 100. t See ante, p. 58.

I See ante, p. 31. § See ante, p. 25.
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where its mobility is very marked. These differences depend on
conditions of the skeleton, to be noticed later on.

The two mandibles are almost always of about equal length,

meeting together at the point and not overlapping. In the
great majority of birds the lower mandible fits into the upper
one. This normal condition is termed paragnathous. When
the mandibles cross each other towards their apices, as in the
Crossbill*, they are termed metagnaihous. This is an extremely
rare condition, but it is by no means unusual to find the upper
mandible longer than the lower one, and curving over the tip of

the latter, as in Parrots and Hawks. This condition is termed
epignathous. Barest of all is the form denominated Jiypo-

gnathous, in which the lower mandible is longer than the upper,

in the Skimmer (Bhynchops) f

.

The two mandibles join each other so as to form by their

junction a line, which may or may not be straight, and which
extends from the tip of the bill back to the point where the two
jaws laterally unite, which is the angle of the mouth. This line

is formed in part (anteriorly) by the junction of the upper and
lower portions of the horny bUl, and in part (posteriorly) by
the junction of the two jaws when their opening extends back-

wards beyond the hinder end of one or both portions (upper

and lower) of the homy bill, and these two junctions re([uire

distinguishing by two different names. The former one is the

tomia %, the latter one is the rictus, while the whole margin of

the tomia and rictus, taken together, is the gape or commissural

line, or line of commissure. The angle of the mouth may be

further distinguished as the point of commissure. The line

of commissure, or gape, may be straight, curved, or angulate.

It will be " straight " when the tomia and the rictus together

form one straight line. It will be " curved," or sinuate, when
they together form one curved line. Finally, it will be
" angulate " when both the tomia and the rictus are nearly

straight but do not lie in one line, and, therefore, form an angle

at their point of junction,

The maxilla or upper mandible has two definite lines most

evident to the observer when the bill is viewed in profile. One
of these lines coincides with the uppermost margin of the bill

* See p. 104.

t See above, p. 30.

J This distinction was proposed by Elliott Coues in the second edition of

his ' Key to North American Birds,' p. 105.

Ii
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and is called the culmen. The lower line coincides with its

lowest margin, that which encloses the under mandible. This

lower line is the maxillary tomium. The culmea may be in the

form of a sharp elevated ridge like a knife, when it is said to

be " oultrate" the mandible which bears it being "heeled"; the

apex of the upper mandible may be hamulate or unguiculate.

The maxillary tomium may bear tooth-like processes or be

notched like a saw, when it is said to be serrate. If it has a

Kg. 143.

J '

Paets'of a Bill.

,
Side of maxilla or upper mandible ; b, culmen ; c, nasal fossa ; d, nostril

;

e, tomia or inferior margin of upper mandible
; /, gape, or whole com-

missural line ; a, rictus ; h, commiasural point or angle of the mouth

;

i, ramus of under jaw ; 7, tomia of under mandible ; i, angle of gonys

:

the hindermost point of junction of the two rami which form the lower

mandible is the " gonys proper," but the term is extended to apply to

the -whole line of union of the rami from the gonys proper to the tip

of the under mandible corresponding to the culmen or median ridge

and upper outline of the uppe^ mandible ; I, m, side of under mandible

;

n, tips of mandibles.

single notch or tooth-like process (as in the Hawk) it is called

dentate. If it forms a sharp edge like that of a knife it is

(like a sharp culmen) termed cultrqte, and if it is at the same

time much curved it is falcate, or " like a sickle." An upper

mandible provided with a series of transverse plates or ridges

within it (like that of the Duck) is called lamellate.

The nostrils are almost always conspicuous one on either

side of the upper mandible. As a rale they each open at the

bottom of a depression, which when rounded is termed the
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nasal fossa ; if it is long and narrow it is called the nasal sulcus

or groove. They are usually lateral in position, but are called

culminal if they open on the culmen. When high, but not quite

80 high, they are superior, and they are inferior when nearer

the maxillary tomium than the culmen, and they may be quite

near the former—as in the Puffin. They are also usually basal

or subbasal (i. e. situated near the base of the bill), but some-
times they are median, as in the G-oose. In the Apteryx they

are terminal or at the end of the bill—a quite exceptional posi-

tion. "When the cere is feathered, they may be thus completely

hidden, and they may be also hidden by the extension forwards

of the frontal feathers of the head in pointed forward exten-

sions (called antice) on either side of the culmen—as in the

Grrouse. They may be also covered by setaceous feathers

which project forwards over them, and therefore project in

the contrary direction to that of the head-feathers generally,

or are what is termed antrorse in direction. Very rarely,

as in the Pelican, the nostrils do not open externally at

all, or are impervious. It may be that they can both be

seen through at the same time, or this may be impossible

owing to the existence of a median septum between them.

The terms perforate and imperforate are used to denote one or

other of these conditions. The shape of the openings may
vary from round to linear, and they are sometimes termed
oblong, ovate, oval, or elliptic, as may be deemed the most fit.

They are sometimes club-shaped or clavate. They may some-

times have a raised rim round them much prolonged—as in the

Petrels, and such are called tubular. Sometimes there is special

development called a nasal scale, which may overarch the

opening as in the Powl, or may form a partial floor as in the

Wryneck. The part of the biU between the nostrils is called

the mesorJiinum.

The lower mandible is generally the smaller of the two, being

slightly surpassed by the upper at the tip and also laterally.

It is ' generally also less deep than the other. Its cutting-edge

is called the mandibular tomium, which bites against, and

generally a little within, the maxiUary tomium of the upper

mandible. Each half of the lower mandible is caUed a ramus, and

the two rami unite at the tip and for a greater or less distance,

thence backwards and downwards as the case may be. This

line of junction forms part of the lower margin of the lower

mandible, and corresponds with the culmen of the upper man-
. L 2
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dible. It is called the gonys, and this term is especially applied

to the posterior point of this line of junction. The gonys line

usually forms from a haH to three fourths of the inferior outline

of the bUl, but it may form the whole or even more than the

whole, extending backwards in a process—as in the Puffin. On
the other hand, it is exceedingly short in many other water-

birds, e.g. the Duck and especially in the Pelican. The longer

may be the gonys, the shorter will be the extent of the space

existing between the rami behind it, which is called the inter-

ramal space. A hook or claw may exist at the tip of the lower

mandible.

The Neck is always a part of much importance in a bird, not

only, as in ourselves, on account of the important organs which

pass through it within, but because it has to move like an arm
to subserve the hand-like action of the beak. It is, therefore,

always very moveable and never very short, while it is some-

times, as in the Swan and Plamingo, extremely long. The neck is

always long when the legs are long, as otherwise the beak could

not reach the ground ; but it may, as we see in the Swan, be

very long in proportion to the legs, and this is evident also in

the Darter. The Darter and the Heron spear the fish on which

they feed, and so the head has to be thrown forward with the

greatest rapidity, and at the same time with the greatest

accuracy of direction. This is facilitated by the fact that the

neck of a bird forms (plainly or hardly perceptibly) a sigmoid

curve (the superior concavity and inferior convexity being

directed forwards), so conditioned by the shape of the bones

and the adjustments of the muscles, that it can be instantly

straightened but not bent in contrary curves. The feathers

which clothe the neck are named from the regions of it from

which they grow. Thus those behind the neck are nuchal or

cervical, according as they belong to the upper part of the back

of the neck or to its lower part—the nape or nucha. Similarly,

the feathers on the lowest part of the front of the neck are those

of the prepeetus. Above these are the jugular, then follow the

gular, while all of them together are sometimes called guttural.

The feathers of the neck are rarely elongated except as a

" nuchal crest." But there may be long jugular feathers as in

the Heron, and tlie eJongated neck-feathers of the Euff are very

remarkable. The neck may be bald here and there, or altogether

so, as ia the Vultures.
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DiAQEA-Si OP A BrsD, to illustrate the terminology of the plumage
and limbs (after Oates).

Forehead. 2. Crown or Tertex. 3. Nape. Between this and z is the
hind-head, or occiput. 4. Lore (space in front of the eye). 5. Super-
cilium. (The space around the eye is the " orbital " or " oireumooular
region " and is subdivided into supra-orbital, infra-orbital, ante-orbital,

and post-orbital). 6. Cheek or gena ; its lower margin is the malar
region. 7. Auriculars or ear-coverts. 8. Upper mandible or maxilla,

g. Lower, or true, mandible. 10. Culmen, or upper profile of maxilla.

1 1 . Bictus, or commissural line ofjunction(or gape) of the two mandibles.
The extreme posterior end of the gape is the corner or angle of the
mouth, or commissural point. The space between this and the base of

the horny bill is the rictus. 12. Kiotal bristles or vibrissse. 13. Chin
or mentum. 14. The throat—divisible into "upper throat" (gula)

and "lower throat" (jugulum), which extends down to 15, where
begins the prepeotus, or fore-neck, after which comes the breast or

pectus—that is the part which covers the breast-bone or sternuui.

16. Abdomen. (The breast and abdomen together are called " gas-

traeum.") 17. Back—the upper part of which is the interscapular

region. 18. Eump or uropygium. ig. Scapulars, zo. Primaries

(the outermost 9 or 10 quills of the wing springing from the pinion or

bones of the hand). 21. Secondaries (wing-quiUs springing from the

lower arm-bones—radius and ulna). 22. Tertiaries (springing from
the upper arm-bone or humerus).—The primaries, secondaries, and
tertiaries together constitute the " remiges.'' 23. Lesser wing-coverts.

24. Median wing-ooverta. 25. Greater wing-coverts. 26. Primary
wing-coverts. 27. Winglet or bastard wing or alula (feathers spring-

ing from the thumb). 28. Tipper tail-coverts. 29. Tail-feathers or

reotrices. 30. Under tail-coverts. 31. Tarsus. 32. Hind toe or first

toe or hallux. 33. Inner or second toe. 34. Middle or third toe.

35. Outer or fourth toe.
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The Bodx and Tail.

The Body of a bird forms, roughly speaking, an egg-shaped

mass. This may be somewhat laterally pressed in, or it may be

flattened from above downwards, these conditions being termed

(as in the analogous conditions of the bill) compressed or

depressed respectiyely. As in ourselves and in beasts, the body

has its dorsal and its ventral region. The former is sometimes

called the notceum and the latter the gastrceum. The feathers

of the belly are generally softer than those of the back. The
surface of the back taken together with the dorsal, or upper,

surface of the wings is also sometimes spoken of as the mantle.

The feathers which grow on the shoulders are named scapulars

or scapularies, and, of course, the space between them is the

interscapular region. The part immediately behind this is

sometimes distinguished as the lowei- iacJc or tergum, and behind

this comes the rump or uropygium.

The ventral region would seem hardly to need description,

such simple terms as pectoral, abdominal, and lateral apparently

explaining themselves. Tet confusion has arisen, so that it is

necessary to point out that the breast, or pectoral region, is the

part over the sternum, behind which is the abdomen, and in

front of which is the prepectus. The term " crissum " is one

which is variously, and therefore rather misleadingly, applied to

a region it may be desired to distinguish, and which is in near

proximity to the' vent. It is best applied to feathers just behind

the vent, that is to the more anteriorly situated of those feathers

which we shall soon describe—amongst those of the tail—as

" under tail-coverts."

Tail.—The tail of a bird, in the ordinary acceptation of the

term, means the collection of more or less strong, more or less

elongated feathers which are implanted into the skin of the

hinder end of the body. But ^evidently this " tail " has no re-

lation to what we mean by a " tail," when we speak of the tail

of a beast. Moreover, as we shall soon see, elongated con-

spicuous feathers, commonly called the tail of certain birds, do

not correspond with the tail-feathers which other birds possess.

The tail of a beast, for example of a Cat, consists of a firm

bony basis surrounded with flesh and sinew and invested by the

skin. Such a tail always exists in birds, but it is a very

different structure from what is ordinarily called " a bird's tail."

Most aquatic beasts, and other backboned animals which
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swim, have an elongated powerful tail which is their main aid
in swimming ; but no bird whatever swims by its tail. Very
many climbing animals are assisted by a tail which is " prehen-
sile " or can grasp. Some birds (such as Woodpeckers) are
aided in chmbing by their very stiff tail-feathers. But no bii;d

has a tail which can grasp. No existing bird has a long tail in

the sense that a Cat has one. That part of a bird which
answers to the tail of a beast is a short fleshy, more or less

heart-shaped structure, which in the chicken is often called

the " parson's nose." Into it the long true tail-feathers are

implanted, and it also commonly bears on its upper surface,

at its root, a peculiar body known as the oil-gland, sometimes
called the uropygial gland or the elceodoeJion. The structure of

the bony basis of this true tail must, of course, be reserved for

description along with that of the rest of the endoskeleton. Here
we are alone occupied with its exterior and its epidermal appen-
dages. In the first place the oil-gland is composed of numerous
contorted tubes,which gather themselves together and unite more
and more till they open by one. or several pores on the surface

generally, on a little papilla. These tubes secrete within them
a greasy fluid, which exudes and can be pressed out from the

pore or pores. This gland is specially developed in aquatic

birds, which carefully anoint their feathers with its secretion,

the presence of which causes water so proverbially to " run off

a (Juck's back." The gland is often surrounded with a circlet of

feathers, the presence or absence of which serves as a distinctive

character of various species, and is by some anatomists con-

sidered important enough to define the great orders.

The true feather-tail is formed by those generally well-

developed feathers which are inserted into the fleshy tail. These
feathers are called rectrices or steerers, and are, as a rule,

thoroughly firm and pennaceous, though generally the web of

the outer side of each feather is narrower than the other. The
rectrices are even in number, and there are generally twelve of

them. This number may, however, be diminished to eight or

raised to twenty or four-and-twenty, while the Penguins may
have two-and-thirty or even more. When the rectrices are

expanded it will be found that the central pair are inserted

highest up (most dorsaJly), one being higher in origin than the

other. The insertion will be found to follow on alternately

—

the next to the median pair on one side being inserted above

the next to the median pair of the other side, and so on. These
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feathers may be of very different shapes in different species of

birds. When very narrow they are said to be linear, and when
very long and slender they are called filamentous. Each is

termed lanceolate when tapering to the tip from a broader base.

When the feather becomes gradually very pointed it is called

acute ; but if it is suddenly narrowed towards the point it is

termed acvmindte. The tail of the Woodpecker shows such

rectrices. A feather enlarged at the end (more or less like

the beak of a Spoonbill) ig called spatulate. A mucronate or

spinose rectrix is one in which the rachis projects at its end

beyond the vanes. This condition is also sometimes spoken of

as spinose. A truncate rectrix is one seeming to be cut straight

off transversely at its end, while if its terminal border is con-

cave, it is said to be incised.

A very fine and curiously developed tail is that of the Lyre-

bird, most of the tail-feathers of which creature have their

barbs widely separated, so that the webs are quite loose.

The true tail-feathers may be very short, as in the Tinamou

;

or quite rudimentary or downy, as in the Grebe.

To estimate the shape of the taU-feathers, they should

be nearly closed. Then the posterior margin of the whole

group of rectrices may or may not appear concave, when the tail

is more or less forked. If this forking is only minute, the tail

is said to be emarginate. If truly forked it is furcate j it may
be more, i.e. deeply forked, or it may even be extremely forked,

which has been called /ory?ca<«.

There may be a median projection with lateral concavities at

the tail's hind margin. Then it is said to be a tail doMy emar-

ginate or doubly forked. In the same way a tail which, instead

of having an evenly rounded margin, has a median notch with a

convex but rounded margin to the tail on eithfer side of the

notch, is said to be doubly rounded. If the tail ends with a

simple, straight, transverse margin it is truncate, even, or square.

There may be a pair of very long projecting feathers, which

are then said to be far-exserted or " produced." If the rectrices

shorten gradually and successively from within outwards, the
'

tail is said to be graduated. If they thus shorten less and less,

they form a cuneate or wedge-shaped tail, and this may become
acutely cuneate or acute.

The tail-feathers may fold up so as to form a whole, convex

above or, on the contrary, a convex below, so as to somewhat
simulate the shape of a boat.
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These true tail-feathers, or rectrices, have their bases covered
and protected both above and below by feathers, vchich take

their origin in the trunk, and thence project backvi'ards over

the quills and bases of the rectrices. They are generally sraaU

and softish feathers (especially those beneath the taU), which
tend to complete the conical form of the hinder end of the

body. They are called teetrices, i. e. covering feathers or coverts,

and those above and below the rectrices are respectively dis-

tinguished as the upper and lower tail-coverts. They are

always present, but may be very short. The upper ones

generally extend less backwards than do the under tall-coverts.

They may, however, take on a very great development, as, e. g.,

in the Peacock, the gorgeous so-called tail of which is not even

a true feather-tail, but is formed only of elongated upper tail-

coverts (teetrices superiores), which when expanded are held up
and supported by the true (though in appearance insignificant)

rectrices beneath them.

"We have now completed our survey of the skin and its

appendages—the exoskeleton—of the axial part of the body

—

the head, trunk, and tail.

It remains to consider the same system of parts as developed

on the two pairs of limbs which constitute the appendicular

portion of the bird's bodily frame, being appendages attached

to its aocial portion.

The Limbs.

We will first consider the anterior pair of Umbs called

pectoral, from their situation beside the chest. These " pectoral

appendages " are, of course, the wings.

The Wings.—All birds possess wings, though in some they

are very small. Such is the case in the Emeu and the Casso-

wary, but above all in the Apteryx. When we speak of the

wing of a Bird, we have mainly the feathers of the wing present

to our imagination. This is reasonable,- for the feathers are

not only the most conspicuous objects, but the direct agents in

effecting flight. Nevertheless, the solid structure in which

*hey are implanted is of course no less necessary, it forms the

basis and solid part of the wing. This solid structure is really

the arm of the bird, and its distinct component parts corre-

spond with and answer to our own. There is a part which

answers to our upper arm and—in all existing birds—a part
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whicli answers to our fore-arm, these being united by a joint like

our elbow. These portions of the arm are further held together

by a very elastic and extensible fold of sMn. which is of course

widest opposite the elbow-joint. Another fold extends from the

trunk to the upper arm ; each of these folds is sometimes called

a patagium. Thirdly, there is a part which answers to our

hand, and which is termed the pinion. Within this "hand"—
or manus—there are, as we shall see when we study the skele-

ton, parts which represent, more or less imperfectly, our first

and second (index and middle) fingers, but they are all enclosed

in one solid structure invested by skin, so that no finger can

be externally recognized as free and separate like our own.
There is, however, a short and small thumb—or pollex—which

shows itself externally as a separate part. Thus the thumb
and fingers (or digits) of the hand are • enclosed as ours are

when we have put on a pair of boxing-gloves. The thumb is

a separate and distinct part of the pinion, but the other digits

are enclosed, together with what answers to the middle part of

our hand, in one continuous pad. .

The relative proportions of the three solid parts of the wing
differ in different birds. Thus the upper arm is relatively, as

well as absolutely, very long in the Albatross ; while in the

Humming-birds it is relatively, as well as absolutely, very

short. The fore-arm is longer than usual in the Apteryx, while

in the Humming-birds and Swifts the pinion is relatively very

much elongated.

The feathers which clothe the wing belong to three divisions,

two of which correspond to those of the two divisions of the tail-

feathers.

There are, first, the effective feathers of fiight, which are

called remiges or rowers ; and there are, secondly, the covering

feathers or teotrices, which invest the bases of the effective

feathers of the wing, as the covering feathers of the tail invest

the bases of the effective feathers of -that part—the " rectrices."

The third division consists of a small group of feathers which

are implanted on the thumb.
Thumb-feathers.—The feathers of the pollex are a small

group which constitute what is called the Alula (" little

wing ") or the Ala spuria (bastard wing). This little group of

feathers is placed on the front and outer side of the pinion, and

lies on the dorsum of the wing along its front or outer

border.
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Bemiges.—These feathers are implanted into bones of the

pinion and the arm, and belong to distinct categories accord-

ingly.
_
They mainly determine the size and shape of the wing,

in conjunction with the development of the solid parts which
support them. They are very little developed in the Cas-

sowary and Emeu, and are still more rudimentary in the Apteryx.

In the Penguins, however, they are peculiarly reduced, being

no more ia them than so many short scale-like feathers closely

investing the arm, and forming a " flipper." In the Ostrich

they are large, but, as every one knows, soft and loose, i. e.

plumaceous in composition.

The remiges are very often so formed as to make the wing
a structure strongly convex above and concave below—a con-

dition which determines the noise made by Partridges when
they rise. They may, however, form a nearly flat surface,

though they are generally more or less concave underneath.

The Divers afford an example of short wings with fully

developed feathers, while' the wings are at their maximum of

relative length in the Frigate-bird.

As might be expected from their use, the remiges are the

stifEesl and strongest of all feathers, being most thoroughly
" pennaceous " and coherent in their elements and the rachis

always bears a web on either side. Of these the anterior or

outer web is the narrower and stifEer, and the posterior or

inner web the broader and softer. They vary in number (apart

from the very exceptional forms such as the Apteryx or the

Penguin) from .sixteen to more than fifty, as may be seen in

Humming-birds and Albatrosses respectively.

The feathers are so placed that the softer inner vane of

each of the remiges underlies the stiffer external or anterior

vane of that next to it. It is now ascertained that, in flight,

a certain rotation of the long axis of each large quill-feather

takes place, so that the air can pass between the feathers as

the wing is raised. In the down-stroke they become closely

applied, and the stiffer vane of each feather then helps to

keep from yielding to the pressure of the air the broader soft

vane of the feather external to it. They generally taper

gradually and regularly to an obtuse point (i. e. are lanceolate).

Sometimes either or both webs are abruptly narrowed, or

emarginate, or they may be in appearance abruptly cut short

(fnmcate), often obliquely so, or with a curved edge {sinuate).
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Primaries.—This term is applied to denote those remiges

which are inserted into the pinion (not, of course, into the

poilex), and the length of the wing is often defined by the

length from the base (or proocimal end) of the pinion to the

apex (or distal. enA) of the longest feather it bears. These

feathers are the stiffest and strongest of all, and there are

almost always nine or ten of them. If the first, or outermost,

is very short, it is often called a bastard or spurious primary,

as, e. g., in the Thrush. The tip of the longest primary

constitutes the point of the wing.

Secondaries.—The feathers thus named are those which
spring from the arm. They vary greatly in number and in size.

They may be extremely short, as in the Swift, or extremely

long, as in the Argus Pheasant. There may be only six of

them, or their number may exceed forty. It is very often easy

to distinguish the secondaries from the primaries by their being

less stiif and by a slight difierence in their inclination.

Such feathers as may arise from the upper-arm bone used

to be called Tertiaries or Tertials. But now all the remiges

which are not primaries are termed " secondaries," the inner

ones being distinguished as innermost secondaries. These latter

are generally few in number and inconspicuous, but may be elon-

gated and conspicuous, as in the Lark or the Woodcock. They
are often useful in defining some genera of birds, as they

frequently differ in colour from the other secondaries, and

sometimes partake of the tints of the greater coverts.

Scapulars (fig. 144, 19) are sometimes confounded with

innermost secondaries, but the latter belong to the series of

" remiges," while the former pertain to the series of feathers

implanted in what is called the humeral pteryla *.

Wing-coverts.—The coverts

—

tectrices—or covering feathers of

the wing, difier from " tail-coverts " in that they strengthen

the quills. They are, however, like tail-coverts in that they

are divided into an upper series (superiores) and an under one

(inferiores), and, as has been said, they covet over and protect

and strengthen the quills and base of the " remiges."

Tectrices svperiores.—^These are the more important, and they

are much more complex than those of the tail, as might be

expected from the greater complexity of the parts they cover.

' See below, p. 166, fig. 147, 2.
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They are divisible into two sets, namely (A) those which
spring from the pinion and cover the primary remiges, and (B)
those which cover the secondary remiges.

(A) The wp'per 'primary coverts spring from the pinion and
overlie the primaries. By these it can often be determined
how many primaries a Bird has. There is a series of large
size, and a second series mostly few in number and scarcely

visible, being covered almost always by the bastard wing.
(B) The coverts of the second category, or the v^er

secondary coverts, mostly spring from the fore-arm, and are

divided into three distinct categories or transverse rows :

—

(1) The greater upper secondary coverts (tectrices majores) or
" greater coverts." This category includes the largest and most
important set of feathers of all the " upper secondary coverts."

They form the transverse row which extends farthest down
over the secondaries, and afford valuable characters for classifi-

cation.

(2) The median upper secondary coverts (tectrices mediae), or

middle coverts, are a transverse row of smaller feathers which
cover over the bases of the greater coverts. Their apices are

often otherwise directed than those of the latter.

(3) The least upper secondary coverts (tectrices minores), or

lesser coverts, are all the feathers, forming various transverse

small rows, which cover over the bases of the middle coverts

and the upper surface of the wing—fore-arm and fold of skin,

or patagium, attached to it—thence to its anterior margin.

The humeral coverts are a short series of feathers arising

from the skin over the humerus, very well seen in the Duck.
These coverts are very often absent, and when present they

may have much of the appearance of innermost secondaries,

as in the Duck, where they are very long and conspicuous. It

may also, in some cases, be difficult to distinguish them from
" scapulars," but they take origin from the skin over the

upper-arm bone, more or less external to the humeral pteryla

where it gives origin to the scapulars. These two categories

of feathers— scapulars and humeral coverts, can both be seen

very clearly and distinctly in the Duck.

The under wing-coverts (tectrices inferiores) are divisible into

primary and secondary ones like the upper wing-coverts, but.

they are less important for purposes of classification.

Some of these feathers may, however, be distinguished as
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axillary feathers, because they are nearest to the arm-pit. They
lie close to the body at the inner margin of the under surface of

the wing, and are generally longer and firmer than the rest of

the under wing-coverts. They correspond below with the

humeral coverts above, and may be well seen in the Duck, the

Snipe, and the Plover.

Claws.—In some birds a claw exists at the end of the thumb

;

in others one at the end of the thumb and one towards the

apex of the pinion or there only. Besides these claws, claw-

hke structures termed spurs may be borne, one on the side of

the pinion ; and in one bird, the Screamer {Palameded), there

are two of them. Such a structure is called a calcar.

The Legs.—We must now pass to the hind, or posterior, pair

of limbs—the legs—-which are called pelvic limbs, or append-
ages, because they are attached, as we shall shortly see, to a

portion of the skeleton called the " pelvis."

As has been said, all birds have a pair of legs, and these

organs have a general, essential resemblance to our own lower

limbs, having three distinct parts :—(1) the part corresponding

to our thigh, (2) the part answering to our leg and called the

a-us, and (3) parts which correspond with our foot, the straight

upper part of which is called in Ornithology the tarsus.

There is a knee-joint between the thigh and the leg which is

like our own joint in its direction and essential particulars.

There is also a joint between the cms and the tarsus which

roughly answers to our own ankle-joint, but (as we shall see

when we study the bones) does not entirely or accurately

correspond therewith.

The ioot^pes—(using that term as the equivalent to our

foot) includes the straight and sometimes greatly elongated

segment of the limb called the " tarsus," and also the toes, or

digits, which diverge from the lower end of that segment,

though the toes alone are commonly called the " foot."

The foot, using that term in its wide sense, is of course

always a conspicuous part of the limb, while more or less of

the leg and all the thigh are concealed by the plumage, or even

enclosed within the general envelope of the skin of the trunk.

Thus the knee is never externally apparent, and this circum-

stance, together with the conspicuous ankle and long upper
pare of the foot, give rise to popular misapprehensions about

the nature of the lower limbs of birds.

The thigh is always very thick. The next segment, or true
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leg, is called in Ornithology, as before said, the cms. It is also

thick at its upper part, but tapers downwards, becoming much
contracted towards the ankle-joint.

The pelvic limbs vary much in structure, in harmony with the

very different uses to which they may be put in creatures which
differ so much in modes of life as do a Hawk, a Svsift, a Heron,
and a Penguin.

The entire length of the whole limb varies greatly, being rela-

tively very short in the Swift and frigate-bird, and relatively

extremely long in the Stork, the Flamingo, and the Stilt. When
the limbs are very elongated, it is the leg and upper part of the

foot which are mainly lengthened. The thigh is always rela-

tively short. The toes may be exceptionally long relatively, as

in the Water-hen, Screamer, and Jacana.

Though in descriptive Ornithology the upper, single, and
straight part of the foot above the toes is always, as before

said, called, the tarsus, the inexactitude of this term wiU be evi-

dent when the internal skeleton of the leg and foot is under-

stood. It is always more or less slender aad cylindrical, and
never thick like the upper part of the crus. It may be some-

what compressed, or laterally pressed in. Earely, as in the Pen-
guin, it may be much flattened from behind forwards

—

i.e.,

decidedly widest in the transverse diameter.

The most variable part of the leg is, as might be expected,

the foot, and especially the number, shape, and disposition of

the digits or tdes.

Birds always walk on their toes, or are what is called digiti-

grade, with the exception of the Penguin, which applies its

tarsus also to the ground, and is thus the only plantigrade kind

of Bird.

The number of the digits varies from four, which are present

in the immense majority of birds, to two—a number present

only in the Ostrich.

Thej/?rst toe may also be called the TiaUuce and compared with

the great toe in ourselves. It has almost always two joints,

not including that at its base.

The second toe may also be called the index, and compared

with that which is next to our great toe. It has always, with

two exceptions *, three joints.

The third toe may also be Called the medius and compared

* The genera Ceyx and Alcyone.
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with our middle toe. It has ahnost always four joints, but may
have but three *-

The fourth toe is comparable with the fourth toe of our foot

—

a digit which, as analogous to the fourth digit of the hand, may,

at need, be distinguished as the annulus. It has nearly always

five joints, but may have four t or only three t.

Our own hltle toe has no representative in the Class of

Birds.

When there are but three digits, it is the liaUuz which dis-

appears, and when, as in the Ostrich, another is absent, it is the

second one. This rule is universal save in the genera Ceyx and
Alcyone, where the second digit is defective or hidden under the

skin, and the Babbler {Cholornis), where the fourth is defective.

Disposition of the Digits.—Ordinarily birds have three toes

turned forwards and one, the hallux, turned backwards. Very
rarely, as in the Swift, all four are turned forwards, when the

hallux is the innermost of the four. Very often two toes are

turned forwards and two backwards, constituting what is termed
a zygodactyle or yoke-toed foot. In this case it is generally the

first and fourth digits which are turned backwards. In the

Trogons, however, the first and second toes are turned back-

wards and the third and fourth forwards.

"When there are only three toes they all turn forwards, save

in the genus Picoides, where the fourth is turned backwards.

Sometimes a digit is what is called " reversible " or " versa-

tile "—that is, it can be turned either way, as is the case with

the fourth toe in most Owls.

The hallux may vary much in its relation to the other toes.

In the first place, it may or may not be on the same level with

them—the 2nd, 3rd, and 4th toes always being placed side by

side at the bottom of the so-caUed " tarsus." If it is on the

same level with them, it is said to be incumbent. If it is

attached to the hinder side of the tarsus above the level of the

attachment of the other digits, it is termed elevated, as in the

Powl and the Duck. It is generally longer than one or two of

the other toes, and may be the longest digit of all. It is never

so long when elevated as when incumbent. It may barely

reach the ground, or it may, as in the Petrels, exist in a rudi-

mentary condition.

* As in the Swift. t As in the Gi atsuoker.

X As in the Swift.
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Length of Digits.—Of the three external digits the median
one is almost always the longest ; the toes on either side of this

are generally of equal length, but if unequal, then,, save in rare
instances, the outer of the two is the longer.

The connection between the digits may be confined to the imme-
diate proximity of their origin, when they are separate and dis-

tinct, as in the Thrush. The third and fourth toes may cohere
for almost their whole length, being invested by skin as if they
were but one toe. This condition is termed syndaetyle or aniso-

dactyle or syngenesious. Examples of this structure are to be
found in Kingfishers and Hornbills. The two outer digits

may be exceptionally connected in some Powls and Pigeons *.

The digits are often much connected together by folds of

skin, or are palmate. Such Birds are said to be web-footed, as

in the Duck. The webs ordinarily connect together only
the 2nd, 3rd, and 4th toes, but they may, in addition, con-
nect the first toe with the second— as in the Pelican and
Cormorant. Such a foot is called totipalmate. If the webs
are short, only reaching about halfway down tlie toes or less,

the foot is semipalmate. The webs may have their margins
sharply concave or cut in ; such are said to be incised. The
incision may extend to the roots of the toes, so that each digit

is fringed with membrane, which forms festoons on either side

of it. A foot of this kind is said to be lohate, and we find such

in the Coot and Grebe.

The skin of the pelvic limb is always more or less invested

with feathers, but also almost always partly bare. The skin of

the bare portion is peculiarly conditioned and needs separate

description ; but the plumage had better first be noticed.

The feathers of the pelvic limb are very different from those

of the pectoral one. Only by very rare exception, and as a sort

of monstrosity, are long pennaeeous feathers developed, com-
parable with the remiges of the wing. The thigh is always
feathered as part of the body-plumage. The feathers of the

crus are almost always inconspicuous, but they may be con-

spicuous from their length, as in the Hawks and some Cuckoos.

The crus is always feathered at its upper part, and may be
feathered its whole length, as in the Diver.

The tarsus is generally naked, but it may be closely invested

* In some of those which have ahnormally developed feathers, technically

called " boots." See below, p. 168.
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by small feathers for its whole length, aa in the Barn Owl, some

Eagles, and the Grromse, or it may be only partly feathered*

The toes ar^ normally feathered also in some Owls and in the

Ptarmigan.

Abnormcdly, feathers grow on the feet which resemble the

long feathers of the wing. Such feathers may be found on the

feet of Trumpeter Pigeons and Bantam Powls, and structures

of this kind are called " boots." These extra feathers are

attached to the outer side of the foot, just as the primaries of

the wing are to the outer side of the pinion. These foot^

feathers have been known to exceed the wing-feathers in length,

which they resemble not only in size but in structure.

The sMn of the hare portion of the limh is almost always horny,

but may be somewhat leathery, as, e. g., in the Duck and most

aquatic birds. The epidermal covering is more or less divided

into scale-like segments. If these are very small they are said

to be reticulate ; if they form largish quadrate segments the

part so invested is scutellate ; but the tarsus may be invested by

a continuous horny plate in front—or along what is called the

acrotarsium—when it is said to be booted or greaved. When
the reticulations are in the form of little prominences which

roughen the legs, such a covering is granular ; and if a scutel-

late part is so formed as to make the leg rough, it is called

scarious. Its prominences may be so sharp as to be termed

serrations. The wrinkled surface of the web of palmated feet

is spoken of as cancellated.

Different naked parts of the limb may be difEerently invested.

The whole naked epidermal investment is named the j)odo-

theca. If this is divided into many subdivisions, it is said to be

sehizothecal. The lateral and the hinder surface of the tarsus, or

thsplanta, may be invested with scales or scutellate—a condition

termed seutelliplantar—or it may be covered with reticulations.

But each lateral surface may be clothed with only one continu-

ous plate, which meets its fellow at the middle of the back of

the tarsus, the junction of the two forming a prominent ridge ;

such a condition is denominated laminiplantar, and the co-

existence of this condition with a continuous horny plate in

front of the tarsus forms a podotheca, the very opposite to that

termed " schizothecal." By contrast, therefore, it is distin-

guished as holothecal—a " holofchecal podotheca." A tarsus may,
however, be laminiplantar and yet scutellate in front, or it may
be scutellate in front and reticulate laterally and behind, or it
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may be entirely reticulate. Earely the tarsus may be " greaved
"

(continuously sheathed) in front and yet scutelliplantar.

The upper surface, or dorsum, of all the toes—called the

acropodium—is almost always scutellate. Their under surface

is in general minutely marked, but may develop small wart-like

structures

—

"pads " or tylari—as may be seen in Hawks.
Glows.—Every digit of a bird's foot is provided at its end with

a horny claw, more or less curved and pointed at its extremity,

QtclL

DiAGEAM OF Epidermal. Covering of Tarsus and Digits.

a. Reticulate form (Plover). J. Scutellate and reticulate form (Pigeon),

c. Booted or greaved laminiplantar form (Eobin). d. Scutellate lami-

niplantar tarsuB (Cat-bird

—

Mimiis carolinensis). 1 <-4 1. Digits, trs.

Tarsus. Stcl. 3rd digit from tarsus to end of claw. (After Coues.)

except that the hallux, when in a rudimentary condition, may
be clawless. Claws vary as to length and strength. They are

exceptionally long and all straight in the Jacanas, especially

that of the hallux. They are at their maximum of strength,

as well as much curved and acutely pointed, in the Hawk and
other birds of prey. They are but little pointed in such birds

as the Fowl and the Pigeon, but most obtuse of all in the

Grebe.
M 2
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Claws are alwayss more or less concave bsneafch transversely

as well as in the direction of their length. They may be grooved—suleate ; or ridged

—

carinate. The inner edge of the middle

claw may be dilated and its margin very strongly toothed. It

is then said to hepectinated, and such a " comb " is well seen in

the Goatsucker's foot.

Spurs or calcars exist, as everyone knows, on the back of the

tarsus of the Cock ; and two spurs may exist on each foot, as in

the double-spurred Peacock {Polyplectron bicalcaratum), or even

more, as in Ithaginis. They are sexual characters—only found

in the males.

Thus very different types of feet are to be found amongst
birds, according to their habits. The " Scratehers," as, e. g.,

the Fowl, have the foot rather thick, the claws short, and the

hallux elevated—the "rasorial" type. The "Climbers," as,

e. jr., the "Woodpecker, have the foot zygodactyle and the claws

well developed and curved—the " scansorial " type. In the
" raptorial " type, «. g. the Hawk, we find a powerful foot, with

long, curved, sharp, and jiowerful claws. In the " grallatorial

"

and the " cursorial " types we find a foot with a minimum
power of grasping, and a reduced or elevated hallux and an elon-

gated tarsus. In the most opposite type—that of the " perchers
"

—the "insessorial " type—there is a long, well-developed hallux,

and the other digits are cleft to their bases ; while, on the con-

trary, in the " natatorial " type—the Swimmers—we find the

feet webbed more or less completely or else lobate.

Ptebtlosis.

As before said * the feathers of birds do not usually grow
all over the body, but along certain definite tracts, each of which

is termed a pteryla. These are separated by spaces wherein

feathers are not implanted, or apteria.

A. few birds, however, have feathers implanted all over the

body. Amongst these are the Toucan, the Penguin, and the

Ostrich. The definite " pterylse " which have been defined are

the foUovring :

—

The dorsal or spinal pteryla, which extends from the nape

of the neck to the tail. Its shape varies greatly in different

* See ante, p 141,
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Ptbeyl* op D0K8AL AND Ventral Surfaces of the Swipt,

(^After Nitzsch.)

Fig. 146. Ventral aspect. Fig.. 147. Dorsal aspect.

I. Dorsal or spinal pteryla. 2. Humeral pteryla. 3. Femoral pteryla.

4. Cranial pteryla. 5. Alar pteryla. 6. Caudal pteryla. 7. Crural

pteryla. 8. Ventral pteryla.
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kinds of birds, sending out branches, bifurcating or suffering

interruption, as the case may be. Fig. 147 (i).

The ventral pteryla extends from the throat to the root

of the tail, and may vary in disposition, as already stated, with

respect to the dorsal pteryla. Fig. 146 (8).

The cranial pteryla, or tract of the head, more or less

extensively invests the head and becomes continuous with the

dorsal pteryla. (4).

The caudal pteryla, or tail-tract, comprises both the dorsal

and ventral surface of the tail, wherein the rectrices and upper
and lower coverts are inserted. (6).

The hjimeral pterylae, or shoulder-tracts, are constant but
small. One crosses obliquely backwards and inwards over the

shoulder from the upper part of the upper arm. Fig. 147 (2).

The alar pterylse, or wing-tracts, run each along the soUd
part of one of the wings from the upper arm to the end of the
pinion. (5).

The femoral pterylae, or thigh -tracts, form two oblique bands,

one outside either side. They are very variable. Fig. 147 (3).

The crural pterylse, or leg-tracts, cover those portions of

the pelvic limb below the knee which have feathers inserted

into them. (7).

Downy feathers generally clothe the body (partially or en-

tirely) independently of the pterylse, and beneath the other

feathers distinguished as contour feathers. But down may be
absent altogether, as in the Woodpeckers.



CHAPTEE III.

The Inteenal Skeleton.

TTAVlNGr now completed our brief survey of the skin and
-*--*-

its appendages—the external or exo-skeleion of Birds

—

we must now turn to that which is ordinarily alone called the

skeleton—namely, the internal or endo-sktleton.

This mainly consists of bone, though, in part also, of cartilage

and membrane. The bony substance, or osseous tissue *, of birds

is very dense and strong and yet very light. Their bones are

whiter than those of other animals, and are more or less

generally permeated with air. In the Penguins; however,

none of the bones contain air, while in the Ostrich many
of the bones which in other birds contain air are filled with

marrow. With one or two other exceptions, the bones of

the upper arm and of the thigh always contain air. All the

bones, except those of the toes, may contain air—or be pneu-

matic (as it is called)—as in the Pelican and Gannet ; and even

the bones of the toes are pneumatic in the Horubill, and all

its bones are so save the jugal t.

There are several reasons why it is desirable that the student

should pay very particular attention to the study of the internal

skeleton.

In the first place, a knowledge of that system of parts which

supports and sustains all the others—the bony framework or

skeleton—is most useful, because many of its characters are

inade use of in Omithologieal classification and the defining

of groups. It is, besides, the part least perishable, and our

only guide to the nature and affinities of birds which can now

* Every different lincl of sub8tance of which the liring body is composed

(e. g. bone, gristle, muscle, fat, &c.) is called a " tissue."

t For the "jugal" see below, p. 180.
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be known to us by their fossil remains alone. The skeleton

also bears a close relation to the general external form, and its

structure is a guide to the actions and therefore to the modes
of life of the living organism of which it once formed the

basis and support.

Various parts of the skeleton are capable of being moved one

upon the other, and to facilitate these motions the contiguous

surfaces of such moveable bones are so shaped as to form what
are known as " joints."

The skeleton consists of the hack-hone, or spine, which supports,

at its anterior end, the sTcull, From either side of part of the

back-bone, the ribs proceed outwards, and are attached at their

other ends to a hreast-hone or sternum. All this constitutes

the axial part of the endo-skeleton. The back-bone con*

stitutes the spinal part of the axial skeleton, while the skull

forms its cranial portion. The rest of these parts—the breast-

bone and ribs—together make up the thoracic * part of the

skeletal axis. Two pairs of bony girdles are attached to the

axial skeleton, and each such girdle supports the bones of one

of the two pairs of limbs.

The anterior, or pectoral, limb-girdle is attached to the front

of the sternum, and to it the wing-bones are affixed.

The posterior, or pelvic, limb-girdle is much more solidly

connected with the more posterior part of the back-bone than

is the pectoral girdle with the breast. It forms the sockets

into which the upper ends of the thigh-bones fit.

These two bony limb-girdles, with the bones of the wings

and of the lower limbs, together constitute the appendicular

portion of the endo-skekton.

The axial slceleton.—As we began by considering the exo-

skeleton of the head, trunk, and tail before that of the limbs,

so we will here begin by first studying the bony framework,

or endo-skeleton, of the head, trunk, and tail.

It will, however, be more convenient to defer considering the

skeleton of the head, till we have made acquaintance with the

bony parts of the trunk and tail

—

i. e,, with the " spinal " and
" thoracic" parts of the skeleton.

* So called beeause it answers to the parts which form the skeleton of

our chest or " thorax."
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The Back-bone, Eibs, and Bebast-bone.

Prom the hinder side of the head to the end of the tail there
runs that bony structure already spoken of as the " back-bone "

or, as it is also often called, the spinal column. It is made
up of a chain of bones placed one behind the other, each being
a more or less cylindrical ring, much thicker on one side—the
ventral side—than elsewhere. Each of these bones is called a
verteWa, for which reason the term vertebral column is also

applied to the whole spine.

The " vertebrse " being thus serially conjoined, the juxtaposed

j5^

BiAQBAM or A Vertebra, seen in front.

The shaded central part in the middle is the centrum of the rertebra.

D. Diapophysis or superior transverse process. H. Haemal arch. HC,
Hsemal canal enclosed by h^mal areh. Hy. Diverging ends of hypa-
pophyses. N. Neural canal enclosed by neural arch. NA. Neural
arch. N8. Neural spine. P. Parapophysis or inferior transverse

process. Fl. Pleurapophysis, represented as present on one side only.

Z. Zygapophysis.

rings form a long canal called the vertebral or neural canal,

because it contains and protects the spinal cord or spinal marrow,
the most important part, with the brain, of the nervous or
" neural " system. The thickened or ventral part of each ver-

tebra is named the centrum, and the rest of the ring the neural

arch, for it is an arch springing by piers from either side of

the centrum.
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Various bony prominences projecting from the vertebra are

termed processes. 'From the middle of the dorsal side of the

neural arch there generally arises a prominence called the neural

spine or neurapophysig, though it is sometimes simply called the

spinov^ process. Prominences which jut out laterally from the

side of the neural arch or centrum are called transverse processes.

There may be two of them on either side. In such case the

superior one is called the dtapophysis or tubercular transverse

process, and the inferior one the parapophysis or capitular

transverse process. The distal ends of these two processes may
be connected on either side by an osseous bridge, which may
be prolonged into a process—the pleurapophysis. Two pro-

cesses may arise, one from either side of the ventral surface of

the centrum, and meeting together below form an arch beneath

it comparable with the " neural arch " above. Such an inferior

arch is termed a hernial arch, and serves to protect and transmit

blood-vessels.

A median process may depend from the middle surface of

the centrum or the ventral end of the hsemal arch. Such a part

is named a hypapophysis, and it may bifurcate laterally, as in

the Penguins.

Two other processes generally project forwards and two
backwards from the neural arch of each vertebra. These four

are termed zygapophyses or articular processes. They are so

termed because they serve to articulate adjacent vertebrae toge-

ther. Each articular surface of the anterior pair of zygapophyses,

or prezygapophyses, looks more or less dorsally, or dorsad, and

receives upon it the articular surface of one of the pair of

posterior zygapophyses, or postzygapophyses, the articular sur-

faces of which look more or less ventrally, or ventrad.

Adjacent vertebrae are also articulated by the adjacent sur-

faces of their centra. Parts which thus articulate have inter-

posed between a membranous bag, or synovial membrane; so

called because it contains synovia, or joint-oil—an arrangement
which facilitates movement and diminishes friction. Adjacent

vertebrae may completely unite with each other or with other

parts of the skeleton. Such parts are then said to be anchylosed

together.

The vertebrae are divisible into four categories :—(1) Those

of the neck, or cervical vertebrae
; (2) those of the trunk, or

dorsal vertebrae ; (3) those intermediate between these and the
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tail, or sacral vertebrae ; and (4) those of the tail, or caudal
vertebrsB.

The ce'i-vical vertebra vary in number from eight or nine,

as in the Sparrow, to twenty-three, as in the Swans—some-
times, it is said, even twentj'-four. The usual number is

thirteen, or one more or less. An ordinary cervical vertebra
has only a very short neural spine. Each centrum is shaped
somewhat like an hour-glass. Anteriorly it is concave from side

to side, and convex from above downwards; posteriorly the
reverse. Thus either end is saddle-shaped, but the saddles

being differently disposed, each saddle-shaped surface of a ver-

tebra fits admirably into that of the vertebra it adjoins both in

front and behind. Vertebrae the centra of which articulate

together in this manner are spoken of as heterocoelous. The
transverse processes of either side are connected by a bony
bridge (the pleurapophysis), whence a styliform process projects

backwards. Thus the series of these arches on either side

forms a lateral canal which shelters blood-vessels, and is called

the vertehrarterial canal. The bony-bridge, with its styliform

process which thus encloses it, is at first a separate bone, and
is called a cervical rib. Those of the more posteriorly situated

cervical vertebrae are the more prolonged, and the last is a very

long rib-like bone. It always, however, ends freely, and does

not join the breast-bone. The first two vertebrae differ -from all

the others and from each other.

The first of these, the atlas, is a short ring of bone. The
anterior surface of the ventral portion of the ring presents a

cup into which the hindermost portion of the base of the skull

is received. Above this there is a lateral prominence on either

side jutting inwards, and the apices of these prominences are

connected by a strong membranous cord, or ligament, which

separates off the lower part of its cavity from the larger cavity

above it for the spinal cord. This ligament may become ossified,

and then the vertebra forms two superimposed rings, greatly

differing in size.

The second vertebra is called the axis vertebra, and bears a

strong -peg-like process on the front of its centrum. This is

called the odontoid process, and it is received into the small ring

of the atlas just described as bounded above, by a ligament.

Eound it, as on an axis, the atlas turns-—bearing the head with it

—a circumstance which gives its name to the vertebra, which is

also known, from the process it bears, as the Os odontoideum.
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The cervical vertebrse are the most moveable, and are so formed

as to produce by their junction that sigmoid flexure of the neck

before described *.

The dorsal vertebrae are very much less moveable, and generally

some of them are anchylosed together. They are usually about

seven or eight in number, but there may be only five or as many
as eleven. They are very different in shape from the cervicals.

They consist of the first vertebra which bears a jointed rib

directly articulating with the breast-bone, together with all the

vertebrae behind it to which ribs belong in whatever way such

ribs may terminate at either end. "When we consider the

dorsal vertebrae with the ribs attached to them, we see at once

the rib-like nature of the cervical ribs—the hindmost of which

is very much prolonged, though it does not attain the breast-

bone. Each such vertebra is, generally, shorter than a cervical

vertebra, they are also broader as seen dorsally, but their centra

are much narrower from side to side than those of the cervical

vertebrae, being compressed so as to form a median ventral ridge.

Above, they bear high, broad, and thin neural spines in the

form of squarish plates, which very often become anchylosed

together.

There is a broad upper transverse process—" diapophysis"

—

to which part of the rib (called the " tubercle ") is attached,

and there is below it an articular surface for the proximal end

of the rib (called the " head "), which surface may be taken to

represent the lower transverse process—" parapophysis "—of

the cervical vertebrae. The centra articulate together by saddle-

shaped surfaces in all existing birds save the Penguins, in which,

from the third dorsal backwards, each centrum exhibits behind

a hemispherical cup, into which is received a hemispherical ball

belonging to the anterior surface of the centrum of the vertebra

next behind it. Such vertebrae are termed " hollow-behind " or

opistkoeoehus.

There are often median inferior processes or hypapophyses,

and these may bifurcate distally, as in the Penguin and Diver.

The sacral vertebrae of birds are very numerous. They con-

stitute what is called the sacrum, and it is a very extensive

structure. A " sacrum " is that part of a vertebral column
where the vertebrae are anchylosed together in order to form a

firm point of support, or fulcrum, for the hinder or pelvic limbs.

* See aide, p. 148.
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It does this by affording attachment to a bony girdle—called

the " pelvis "—from which the lower limbs are suspended.
The sacrum of a bird, being so extensive, includes more

vertebrsB than does the pelvis of any beast or reptile, and we
may distinguish three parts in it :

—

(1) A part made up of vertebrae which' may be taken to

represent vertebrae of the trunk, which have been absorbed by
it. The vertebrae which form this part may be called lumbo-
sacral *.

(2) A part which may be taken to be especially sacral, or the
" sacrum " par excellence. Its vertebrae are the true sacral

ones. (Fig. 149, 8, 9, & lo.)

Fig. 149.

J"-

Ventral Aspect of Sacrum of Young Ostrich.

\-12, Centra ; d-d?, diapophyBes of corresponding rertebrse
;
p'^-p^", para-

pophyses of corresponding vertebrae ; dp, conjoined dia- and para-
pophyses of the vertebra marked 11,

(3) A part made up of vertebrae which may be taken to

represent vertebrae of the tail, which have been absorbed ' into

the sacrum. The vertebrae of this region are termed uro-sacral.

The number of vertebrae thus anchylosed together varies

from a dozen or eleven to thirteen, which is about the average,

up to twenty.

The whole sacrum is an elongated structure somewhat spindle-

shaped, and is compressed between those bones of the pelvis

* So called because these vertebras seem to answer to those vertebrae of

man and other mammals vphioh are termed " lumbar," and are the vertebrje

which come between their dorsal vertebrse and their sacrum.
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each of whicli is called an ilium—one of them abutting against

its whole length on either side.

Looked at on the ventral surface, there is a continuous

median bone—made up of the centra of the anchylosed vertebrss

—which is narrowest towards the anterior and more posterior

parts of the sacrnm, and is somewhat broad and flattened towards

its middle from before backwards. Transverse processes pro-

ject outwards conspicuously both in front of and behind this

median part, on either side of which no such prominences are

conspicuous, so that a depression or hollow appears between

that median part and the ilia beside it. This hollow receives

and shelters a portion of the kidney.

The most anterior lumbosacral vertebrae show well developed

diapophysial (higher) transverse processes, which become gra-

dually augmented, from before backwards, by parapophysial

(lower) transverse processes joined with them, and all these abut

against the ilium. There may be from two to five or more of

these vertebrae. (Fig. 149, 1-7.)

The true sacral vertebras are those without conspicuous para-

pophysial transverse processes, though they may be represented

by very short blunt processes, whereof one projects from the

front and another from the hinder part of the side of each

centrum.

The " diapophyses " are in the form of lateral plates which

pass outwards, one from either side of the neural arch, to an-

chylose with the ilium against which they abut. There may
be from two to five of these vertebrae.

The uro-caudal vertebrse are plainly distinguishable by their

conspicuous slender lateral processes, which are directed out-

wards, backwards, and upwards, and the first three or four of

them are for a time united by suture * with their centra, so as

to seem more or less distinct in nature. They recall to mind
the pleurapophysial processes of the cervical vertebrae, which

are, for a time, distinct and separate bones. As the latter are

termed cervical ribs, these sacral annexed lateral parts may
be called sacral ribs. Besides these, the uro-caudals give out

plate-like diapophysial processes. The whole series of lateral

processes, whereof those just described are the most anterior,

* A suture is a line indicating the junction of two bones by a more or

less extencled apposition of their edges instead of by any other kind of

joint.
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become shorter as we proceed backwards, and ultimately grow
more like those of the hindmost lumbo-sacral vertebrae. There
may be from five to eleven uro-caudals, as in the Ostrich.

Caudal Vertebra.—These are all the vertebrae posterior to the

sacrum. They are sometimes called coccygeal, because they

answer to that terminal part of the spinal column in man
which is called the coccyx. Almost all existing birds have
more or fewer—three to ten—of the terminal caudal verte-

brae anchylosed together into a solid mass called the " plough-

share bone," or pygostyle*. In the Penguin this part is shaped

somewhat like a man's wooden leg, and is useful for sustain-

ing the body in the upright position the Bird assumes when
on land. Sometimes it expands below into a broad disc

—

as in the Woodpecker. It supports the fleshy tail with its

rectrices and oil-gland. In front of the pygostyle are the free

caudal vertebrae, which are niostly about eight in number. They
have spinous and transverse processes and, at least the hinder

ones, develop a hypapophysis which may bifurcate. In the Ehea
all the caudal vertebrae are distinct, but they are exceptionally

imperfect in their formation, none having transverse processes,

and only the first five, or sometimes only three, have complete

neural arches, which become smaller and smaller from the first

caudal vertebra, backwards.

The thoracic part of the axial skeleton consists, as before

said, of the ribs and breast-bone.

The Bibs.—Having already noted what are called cervical and

sacral ribs, it remains but to consider those which are related to

the dorsal vertebrae.

Eibs belong to two categories :—(1) Those which are dor-

sally placed and are articulated (save by the rarest exception)

with the vertebral column, on which account they are called

vertebral ribs. (2) Those which are ventrally placed, and are

articulate below with the breast-bone or " sternum," on which

account they are called sternal ribs. Each vertebral rib articu-

lates at its lower end with the upper end of a corresponding

sternal rib, except the two or three hindmost, which may end

freely, neither being connected with a sternal rib nor joining

the sternum.
Vertebral ribs.—Oi^hese there are commonly about half a

dozen on either side, though there may be nine, as in the Diver.

* See below, p. 195, fig. 157, py.
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The first one joins the sternum by the intervention of its

corresponding sternal rib. All such ribs are called true ribs.

Vertebral ribs which do not reach the sternum are termed false

or floating ribs. Ordinarily the last sternal rib joins the

sternal rib in front of it instead of the sternum. Very
rarely, as in the Diver, the last rib floats at either end, being

connected with the vertebral column by membrane only.

There are usually five " true " ribs, though there may, as in

the Ehea, be but tbree. Eibs are usually elongated narrow
structures, having considerable spaces between them, though in

the Apteryx they are exceedingly broad.

Each vertebral rib joins its sternal rib at a marked angle

open forwards, and a synovial membrane is interposed between

the ends of each conjoined vertebral and sternal rib. This facili-

tates motion, and enables the angle just referred to to be made
more or less acute, according as the breast-bone (to which the

sternal ribs are fixed at their lower ends) is drawn up towards

the back-bone, or the reverse. These movements are most im-

portant to a bird, as it empties its lungs by drawing up the

breast-bone, and so contracting the body-cavity in which they

lie—and fills them by depressing it, and so causing air to rush

in and fill the vacuum which thus tends to be formed. To
the hinder margin of all the vertebral ribs except the last or

the last two or three, a bony process is almost always annexed,

called the uncinate process, which projects upwards and back-

wards. These processes may be anchylosed to or moveably

articulated with the rib, or they may be absent, as in the

Horned Screamer, Palamedea cornuta (fig. 46), and in its alUes

the Chaja Screamers {Ghauna).

Each vertebral rib ends superiorlybydividing into two branches,
the upper branch of which is called the " tubercle " of the rib,

or tuherculum, and articulates with a diapophysis. The lower

branch is called the " head and neck " of the rib or capitulum,

aud articulates with a parapophysis or parapgphysiai surface.

It is the fact of these articulations which has caused the dia-

pophysis and the parapophysis to be respectively called the
" tubercular " and " capitular " transverse processes as before

stated*. The vertebral ribs increase in length from before

backwards.

The sternal ribs are sfiorter than the vertebral ones. They

* See ante, p. 170.
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may expand more or less from above downwards at their ends,

becoming compressed from before backwards, where they join

the sternum, as is well seen in the Ostrich, where each such
elongated articular surface presents two superimposed articular

cavities for its junction with the breast-bone. The sternal ribs

increase in length from before backwards.
The Sternum.—This is a very variously modified and charac-

teristic part of a bird's skeleton, the several forms it assumes

helping to define different groups of birds. Its great size and
the prominent median ridge or " keel " (which must be known
to everyone who has carved a fowl) stand in close relation to

flight, since the principal use of its great size is, as we shall see

later, to provide sufficient space for the insertion of the muscles

which both raise and depress the wing. In some instances, as

in the Swan, the keel is much expanded and hollow and the

windpipe makes a coil within it. The sternum of a bird

answers to much more than our breast-bone, but might be

represented in us by an imaginary extension of our sternum
into a great sheet of bone passing downwards beneath part of

the muscles of the abdomen or belly. It is a large continuous

bony structure more or less convex ventrally both transversely

and from behind forwards.

The Bird's sternum consists, in fact, of:—(1) An anterior

part, into the sides of which are set the sternal ribs while its

front margin affords a firm implantation to two boneS—called

" coracoids "—which mainly serve to support, as two fulcra,

the anterior or thoracic Umbs; and (2) a posterior portion

which may be variously formed as follows :—It may be very

short and broad, as in the Apteryx. Its posterior margin may
be entire and obtuse, as in the Emeu ; or entire and acutely

prolonged, as in the Cassowary ; or entire except that it has a

short median notch, as in the Rhea ; or with a short median

prominence and two lateral ones, as in the Ostrich ; or with a

very long median one with two lateral notches on either side of

it, as in the Common Fowl ; or its posterior margin may be

transversely continuous, while a little in front of it there may
be two vacuities side by side, or five in a transverse series.

Each such vacuity is called a fenestra or a fontanelle.

Asternum which has neither notches nor fenestrse is called

entire, and, as just said, it may be single-notched or doiible-

notclied, or it may be unifenestrate or bifenestrate.

In the overwhelming majority of birds there is a keel, whence
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they are called Cannate birds. A keel is wanting, or more
or less rudimentary only, in the Ostrich, Ehea, Emeu, Casso-

wary, and Apteryx, in a single kind of Parrot, a pecmhar Eail-

like bird {Notomis), and in the singular Opistkoeomus *, amongst

existing birds.

The lateral part of the sternum which receives the ribs,

generally extends forwards on either side into a more or less

marked prolongation called the costal process. From the middle

Fig. WO.

SiDi! View of Thoeax op Fowl.

k, ^eel of Bternum ; m, middle Xiphoid process ; i, internal lateral xiphoid

process ; e, external lateral xiphoid process ; r, rostrum or manubrium

;

0, costal process ; h, hypapophysis from middle of vertebral centrum

;

a, appendage from ribs, or uncinate process.

of the anterior margin of the sternum—which is almost always

convex—a single process called the rostrum or manubrium may
project forwards and may bifurcate.

On either side, between this and one of the costal processes,

is the coracoid groove. Sometimes (as in the Hoopoe) the

median anterior part of the sternum is perforated to receive

processes from the bases of the coracoids. Very rarely, «. g. in

* See ante, p. 94.
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the Apteryx, the anterior margin of the sternum is strongly
concave. It is slightly so in the Ehea.
The median process extending posteriorly is called the middle

xiphoid process, and if there is a single backwardly projecting
process on either side of it that is called the lateral xiphoid
process. If, instead of one, there are two such processes on
either side of the " middle xiphoid " process, then the more
external process of each such lateral pair is termed the external

lateral xiphoid process, and the other the internal lateral xiphoid
process.

Other names have been imposed on parts of the sternum.
Thus the median part which supports the keel has been called

the hphosteon ; the anterior lateral piece which receives the
ribs has been named the pleurosteon ; and the part on either side

which forms the single or double lateral xiphoid process has
been distinguished by the term metosteon.

The hinder end of the keel and the part bearing it may
remain more or less cartilaginous, as we see in the Fowl.

The Setjll and its Appendages.

The Cranial Skeleton is made up of three parts, separable by
mere removal of the soft tissues. These are (1) the skull with

the upper jaw, (2) the lower jaw, and (3) the bones of the

tongue or the os hyoides.

Ths Skull consists mainly of a rounded bony box, the cranium

proper, containing the brain, with a hole behind through which
the brain and the spinal marrow become continuous. The skull

also affords protection to the organs of sight and hearing. The
latter organs are enclosed within the substance of the lower,

hinder part of the skull-waU, near a cons,picuous external

opening which leads towards them. The organs of sight are

sheltered and partially enclosed behind and above, by the bony
framework of the antero-lateral and anterior parts of the brain-

case, the roof of which—or frontal part of the skull—projects

forwards and also outwards over the bony orbits, or large lateral

concavities for the reception of the eyeballs. Prom the front of

the base of the brain-case a long tapering and pointed process,

the rostrum, extends forwards. A thin vertical plate of bone

ascends from this rostrum to the roof of the orbits, between

which it may, or may not, form a complete, vertical, antero-

posteriorly extending partition or septum.

N 2
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To the cranium thus understood, the bony framework of the

face is anteriorly annexed. It consists at its most anterior

end of a solid cone of bone called tlie pr&maxilla—the apical

portion of the upper bony jaw—which is attached to the skull

behind by six long, more or less slender bars ; but not all these

are parts of the premaxilla. One of these is median and

superior ; one is median and inferior ; two are external and

lateral (one on each side of the skull), and two are inferior and

intermediate—one on each side of the median inferior bar.

These six bars form the framework of the face.

Attached to the side of the cranium, just behind the orbit

and in front of the external opening of the bony ear, is a very

irregularly shaped moveable bone called the os quadratum.

The conical apex of bone—which really consists of two bones

(.premaxillm) anchylosed and united in one—extends backwards

in three diverging branches : one superior and two lateral.

The superior branch constitutes the median and superior bar

of the six bars just enumerated as making up the framework of

the face.

Each of the two lateral branches of the premaxilla forms a

common base whence one of the two external and lateral bars

and one of the two inferior and intermediate bars, above men-
tioned, both take origin and thence project backwards.

Each external and lateral bar of the face is an extremely

slender one, which passes backwards, from the lateral branch

of the premaxilla of its own side, to abut against the os qua-

dratum. This very slender bar is made up of three pieces,

whereof the more anterior is called, the maxilla, the median

one the jugal, and the posterior the quadrato-jugal. This

external and lateral bar is sometimes called the zygoma.

Each inferior and intermediate bar of the face is an elongated

but less narrow piece of bone—called the palatine—which passes

backwards and inwards from the lateral branch of the pre-

maxilla of its own side, to abut—almost always—against the

side of the root of the "rostrum." Prom the sides of the

rostrum, just behind its normal junction with the palatines

and from the palatines themselves, two other elongated bones

called pterygoids extend outwards and backwards to articulate

with the quadrate bones. They may, as in the Ostrich, pro-

ceed outwards, not from the side of the rostrum, but from a

more posteriorly situated part of the base of the skull. Thus

each quadrate bone is embraced between the end of a pterygoid
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bone (which articulates with the inner aspect of the quadrate)
and the end of a quadrato-jugal bone (which articulates with
the outer aspect of the quadrate).

The median and inferior bar of bone is the most irregular

in form and altogether the most inconstant of the sis. It is

formed of a bone, called the vomer, generally single, but which
may be double (two side by side), extending from beneath the

anterior part of the rostrum, forwards towards the middle part

of the premaxUla, with which it is often connected by soft

tissue only.

The two organs of smell are situated one on either side

within the facial part of the skull, being sheltered and more or

less protected by the bony framework of the bill. A scale-

like bone, called the nasal, roofs over the hinder part of each
nasal cavity, and forms the hinder margin of the nasal aperture.

This bone consists of a posterior body and two forwardly

extending and diverging limbs, the angle between which may be
more or less acute or may be rounded. When it is rounded, and
a line, joining the most backward point of the margin of the

nasal of one side with that of the other, passes in front of the

hindmost end of the median backwardly extending branch of

the premaxilla, such a nasal is called holorhinal. If the angle is

acute, and the same transverse line does not pass in front of the

hinder end of the median branch of the premaxilla, then such a

nasal is called schizorhinal. Extending outwards on either side

of the median, ascending branch or process of the premaxilla,

external to each nasal, another bone called the lachrymal is

placed at the front margin of the orbit. Within it is a bone,

bounding the orbit in front, called the lateral ethmoid. The
anterior part of the interorbital septum is called the median
ethmoid. At the hinder margin of the orbit there is a more
or less prominent process called the postfrontal.

Eeturning to consider the cranium proper, or brain-case, it

may be noted that the hole mentioned as permitting the

junction of the brain and spinal marrow is called the foramen
magnum. It is also called the occipital foram,en, because the most

posterior region of the skull is called the " occipital " region.

Immediately beneath the foramen magnum is a spheroidal pro-

minence which fits into the depression on the front of the atlas

vertebra already described. This prominence is called the occi-

pital condyle. The bones which enclose the internal ear are

called periotic, but they are not separate from the parts of the
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cranium whicli adjoin them *. The median part of the skull

above the occipital foramen is called the supra-occipital, and the

parts on either side of that foramen are termed the ex-occipitah.

The hinder part of the roof of the cranium, just in front of the

supra-occipital, is formed by two bones (not to be distinguished

by any line of separation) side by side, called parietah, and in

front of these is a pair oifrontals, similarly anchylosed together

and to the parietals.

The middle of the hindmost part of the floor of the skull is

termed the basi-ocdpital, and immediately in front of this is the

hasisphenoid, in front of which, again, the " rostrum " (before

described) projects forwards, and is, therefore, called the

sphenoidal rostrum. Behind this, and beneath the basi-occipital,

are two medi'anly conjoined plates of bone called the hasi-

temporals.

The periotie bones—or " periotic capsule "—enclose the

organ of hearing. An aperture on the external surface of the

skull, which is opposite to this capsule, is the opening of the

ear, and is called the meatus auditorius externus. The nerve

of hearing, " auditory nerve," passes from the brain to the ear

through a foramen on the inner wall of the periotic capsule,

which foramen is called the meatus auditorius internum.

The lateral surface of the cranium above the periotic capsule

is called the squamosal, and it may develop a forwardly project-

ing process. In front of the periotic bone, the side-wall of

the cranium is formed by a bone called the alisphenoid.

In front of the alisphenoids and at the hinder paort of the

inter-orbital septum is a small T-shaped bone. The median
lower and single part of this is called the presphenoid, and its

lateral upward branches the orbito-sphenoids.

A pair of nerves called " optic " go from the brain to the eye-

balls, and pass out at an opening rather low down, in the

middle of the front of the cranial box. This opening is divided

into two by the hinder end of the inter-orbital septum, and each

such division is caHei an opiie foramen. The nerves of smell

pass forwards under the roof of the orbits, through a foramen
in front of each orbit between the median and lateral ethmoids.

This aperture is the olfactory foramen. A thiTd important

* Their distinctness and the essential distinctness of different parts
of the roof and other portions of tlie skull is known from their separate
condition in the skulls of very young birds and of other animals.
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foramen, called, the foramen ovale^ ia pierced in the. ajisphenoid.

It transmits the third branch of the fath pair of nerves.

Beneath the sphenoid behind its rostrum is the opening of a
passage called the eustachian tube or canal—which bifurcates as

it passes backwards to the bony cavity of each ear ; but the

two tubes may open separately on the under surface of the skull.

Further back, on either side is the opening of another canal,

which transmits an important blood-vessel called the carotid *

artery. These parts are bounded below by the bony plates

a, Surangular bone ofmandible ; ar, articular bone ; d, dentary
; f, frontal

;

i, jugal ; I, lachrymal „ me, median ethmoid ; mx, maxillary bone
; p,

parietal
; pf, post-frontal process

;
pt, pterygoid bone

;
px, premaxilla

;

5, quadrate bone
; gj, quadrato-jugsd ; sq, squamosal; v, vomer.

called " basi-teraporals." The nerve which moves the tongue,

the ninth or " hypoglossal nerve," passes out through the basi-

occipital, and the nerve called " vagus " makesi its exit from the

skull more externally and a little anteriorly to the former.. A
little more anterior still, is that hinder opening of a canal for

the carotid artery just mentioned.

Part of the interorbital septum and more or less of the

median partition between the nostrils may remain gristly or

cartilaginous. In the very young condition the skuU is entirely

formed of membrane and cartilage, and whien the bones begin

to form they are numerous and distinct, but they mostly soon

* See below, p. 217.
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anchylose, or ossify, together, as will be further mentioned
under the head of " Development."

The conditions above described being those common to the

Class, a few of the more important variations in the form of the

bones of the skull may now be noted.

The lachrymal is sometimes indistinguishable from the adja-

cent prefrontal. It may be greatly elongated and even unite

with the postorbital process, thus forming, with the help of the

other bones, a complete ring round the margin of the orbit.

A bony bar may even extend between and unite the post-

frontal and squamosal processes, as in some Parrots.

The nasal bones, in other instances, may be completely

anchylosed with the lachrymals, as in Opisthocomus.

The vomer is generally single, but may be double (side by
side), as in the Woodpecker. It may be more or less obsolete,

as in the Pigeon and Duck ; or large and broad, as in the Tina-

mou ; and it may be deeply cleft behind and abruptly truncated

in front.

The maxilla may vary much as to size, and generally sends

inwards a process, or plate, of bone called the maxillo-palatine

process (fig. 152, mxp), and this may be of a spongy nature.

It may unite with its fellow of the opposite side, or may be not

only distinct from that, but from the vomer also. Each palatine

unites with the premaxilla, either by bony union, suture, or by a

flexible joint—as in Parrots. In passing to this junction it tra-

verses the ventral side of thejust mentioned process of the maxiUa.

Instead of directly articulating with the rostrum posteriorly, it

may be separated from it by the vomer, or, as in the Ostrich,

pass back directly to the pterygoid, hardly even approximating

to the rostrum.

The .pterygoid may, as in the Ostrich, pass outwards and
backwards to the quadrate, not from the palatine and the

rostrum, but from the palatine and a process of the basi-

sphenoid behind the rostrum. The processes with which the

pterygoids articulate, whether such processes proceed from the

basisphenoid or from the rostrum, are known as hasipterygoid

These varying conditions of the bones of the skull need sepa-

rate description when the characters of separate groups of birds

come to be noticed. It may be well, however, here to note

certain terms which have been applied to some leading modifi-

cations of the parts of the facial skeleton of Birds. Thus a skull
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in which the palatine and maxillo-palatine processes remain quite

,separate from the vomer (which tapers anteriorly), so that there

is an antero-posterior cleft in the skull on either side of it, is

called a Schizognaihous or " cleft " skull. Such a condition may

Fig. 152.

masp.

Ventral View of the Skull or A Eaven (after Oaies).

vo, Vomer; mxp, maxillo-palatine process
;
pa, palatine

;
^i^, pterj-goid;

q, quadrate ; J.spA, basi-sphenoid; sph.r, sphenoidal rostrum.

Behind the basi-sphenoid is the large occipital foramen or foramen

magrmm, at the middle of the front margin of which is a rounded

prominence, the occipital condyle. The foramen magnum is bounded

on each side by a lateral occipital bone, or exoccipiial.

be seen in the Fowl. A skull in which, on the contrary, the

inaxillo-palatine processes form a continuous transverse ossifi-

cation is called a Desmognaihous skull, and the Duck's will

serve as an example. A skull wherein the maxillo-palatines



I 86 ELEMENTS OE OENITHOLOGT.

remain separate from eaeh other and from a vomer which does

not taper, but is broad and truncated anteriorly, is distinguished

as an ^githognathous skull, and such a one exists in the

Sparrow and the Eaven (fig. 152). A Dromceognaihous skuU is

one wherein the palatines and pterygoids do not join the rostrum,

but are separated from it by the vomer, or each pterygoid

articulates with a lateral outgrowth from the basi-sphenoid.

The bones of the face are more or less moveable, as will be
.explained shortly.

The lower jaw is formed of two lateral branches or rami,

which anchylose together anteriorly where they meet at what
is called the symphysis. The hinder end of each ramus is

expanded and presents above a concave articular surface for

junction with the quadrate bone., Often a process projects back-

wards beyond, this is called the angle or posterior angularprocess
or posterior articular process^ This may be upturned at the end,

i. e. recurved, or it may be abruptly terminated or, as it is called,

be truncated. Another process generally projects inwards from
the articular surface. This is called the internal angular

process. Another process may project upwards in front of the

articular surface, and such a structure is termed a coronoid

process.

Each half of the mandible is made up of five bones. .

In front is the dentary, next comes the angular with the

surangular above it outside the articular process, which is formed
by the articular, while on the inner side of the ramus towards
its middle is a small bone termed the splenial. There is often

a vacuity or fontanelle towards the middle of either ramus
between the dentary and the angular and above the splenial.

The Movements of the Jaws.—The lower jaw of the bird moves
substantially as does our own, but the upper jaw is to a greater

or less degree moveable also. The delicate bony bars which con-

nect its solid apex with the cranium are to a certain extent

elastic, and that apex tends to be elevated by the mere action

of opening the beak. Por when the beak is opened and the

lower jaw lowered, pressure is thereby exerted on the quadrate

bone, which is almost always more or less moveable. Con-
sequently when it is pushed forwards by the depression of the

lower jaw, it simultaneously pushes forwards on each side the

quadrate-jugal bar, or " zygoma" (which unites posteriorly

with the quadrate externally), and also the pterygoid (which
unites with the quadrate on its inner side), and, through that
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bone, the palatine is also pushed forward. These simultaneous
forward thrusts, bead the apex of the upper jaw slightly upwards,
flexing the skuU where the nasals and lateral ethmoids join the
frontals. But this movement of the upper jaw is very much
more extensive in the Parrots, where a regular joint extends
across the skull just in front of the frontals, and facilitates that

extreme mobility of the upper part of the bill, which is so

evident when a Parrot eats.

The Os Jiyoides or Hyoid.—This curiously shaped bone con-

sists normally of a central portion formed of two ossicles—one
in front of the other—and of two pairs of slender and more or

less elongated branches—called " horns " or cormrn. The front

part of the hyoid lies between and below the rami of the lower

Fig. 153.

Ic

•ge

Os ireoiDES or a Ckane.

h, Basi-hyal
; g, glOsso-hyal

;
gc, ge, greater cornua or thyro-byals

;

Ic; Ic, lesser cornua or cerato-hyals ; «, urohyaL

jaw, with its cornua extending backwards and more or less up-

wards behind the head. It is entirely disconnected with the rest

of the cranial skeleton save by soft structures, except that some-
times (as in Woodpeckers) the apieps of the cornua are applied

to one side of the skull beneath the orbit or within the nasal

opening.

The posterior of the two median bones is called the lasi-

hyal and is generally short and thick, but is sometimes slender ;

the anterior one is the glosso-hyal, and lies within the tongue. A
bony process which often projects, tipped with cartilage, back-

wards from the basihyal is called the uro-Tiyal,, and may be a

distinct bone.

To either side of the front part of the basi-hyal a styliform

bone is generally articulated, and may be short or more or less

elongated. This and its fellow of the opposite side constitute the

" lesser horns," lesser cornua, or comieala, or cerato-hyals. A
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much longer, and segmented, pair are attached, one on either

side, to the hinder part of the basi-hyal, and these are called the
" greater horns," greater cornua, or thyro-Tiyah. It is these

which are so prolonged and so singularly fixed in the Wood-
peckers, where they serve as a spring to help the darting for-

wards of a spear-like tongue borne at the end of a long and

slender basi-hyal.

The Limbs.

The Appendicular Skeleton.—This, as before said *, consists of

two limb-girdles, each supporting a pair of limbs—one thoracic,

the skeleton of the shoulder or shoulder-girdle, the other pelvic,

the skeleton of the hip.

The thoracic limb-girdle—which is also 'called the scapular

arch— is firmly attached, as before said, to the ventral por-

tion of the thoracic part of the axial skeleton, namely, to

the anterior end of the sternum, where it is fixed into the

grooves there situate. It has no other connection with

the axial skeleton. The girdle consists of three parts or

elements on either side, and the bone of the upper arm—the

proximal bony segment of the Umbs—is articulated to two of

these three elements at the point where they meet. These

three elements are termed respectively the coraeoid, the clavicle,

and the scapula.

The girdle is actually completed below by the junction of

the two lateral portions of the clavicle.

The Coraeoid.—This is a bone which is not only invariably

present, but is the strongest and most important one of the

thoracic limb-girdle. It is that bone which at one end is

fitted into the groove of the sternum, while at the other it is the

main support of the bones of the wing. Its size is directly

related to the use of the wing, and is immense in the Penguin,

which has to exert so much force with its wings, and which
employs the motions of flight in the denser medium of water,

as this bird may be said to fly submerged. It is a straight,

stout bone, more or less expanded below for its implantation

in the sternum, and bifurcating at its upper end into two pro-

cesses which unite with the other elements of the " scapular

arch." One of these, that which joins the scapula, presents at

* See ante, p. 168.
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its upper end a small concave surface, called the glenoid, into

which fits the upper end of the bone of the upper arm or root

of the wing. The other division is called the clavicular

process, because it articulates with the clavicle.

The coracoid is not represented by any distinct bone
in ourselves, but only by a curved process jutting out from
our blade-bone. This has been compared to a crowds beak,

whence it was named " coracoid " process, and this has led to

the name bestowed on that bone of the bird which corresponds

with this process in ourselves.

The scapula or hlade-hone is another constant element of the

limb-girdle, which has received from it the denomination of
" scapular " arch. It answers to our " blade-bone," but is very

different in shape, being a long, narrow, curved bone flattened

Fig. 154.

SiiocLDEK-GiRDLE Or A BiKD (after Parser).

0, Coracoid (its lower end abuts against the sternum—here removed) ; cl,

the clavicles (merrythought); so, the scapula—the rounded glenoid

surface, for the head of the humerus, is indicated in the scapula close

to the junction of the latter with the coracoid.

from without inwards, like a small bony sabre passing back-

wards over the ribs but quite detached from them. It is, how-

ever, rather broad in the Penguins. At its lower end the

scapula may be said to bifurcate ;
part of it forms a concave

glenoid surface which unites with that so named in the coracoid,

to fonn the "glenoid cavity "for the reception of the upper

arm-bones. The other bifurcation forms a process called the

acromial process, which gives attachment to the clavicle.

The scapula may anchylose with the coracoid, as in the Ostrich.

In that and a few other Birds the long axis of the scapula may

be nearly in a line with that of the coracoid, but in almost all

other existing species they make an acute, right, or only a very

slightly obtuse angle.
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The clavicle of each side usually anchyloses below with its

fellow of the opposite side to form a single more or less V-shaped

bone called the furcuhim or " merrythought." It is the least

constant of all the elements of the shoulder skeleton. It may
be entirely absent, as in the Apteryx and some Parrots ; or it

may be medially divided, as in the Emeu and some Parrots and
Owls.
The furculum may anchylose with the manubrium of the

sternum below and with the coracoid element above, as in Opis-

tliocomus, and in some birds it anchyloses to the keel of the

sternum and also at the shoulder.

Usually each half is expanded where it joins the coracoid and
scapula, and such expansion is called the epiclddium. Each half

may be also expanded (as in the Fowl), where the two meet
together in the middle line, and this latter expansion is termed

the Jiypocleidium.

The clavicles, or two halves of the furculum, are generally

curved in two directions—convex outwards and convex forwards.

They serve to keep the shoulders apart—keeping the coracoids

apart during the downstroke of the wings—and their strength

and firmness are in direct relation with the powers of flight or

equivalent action in water. Thus they are very large in the

Penguin and immensely powerful.

Where the clavicle, coracoid, and scapula meet together they

leave between them a foramen which, as we shall see, has an

important relation to the muscles of flight *.

A very small bone or ossicle, called the scapula accessoria or

Jiumero-scapulare, is generally present at the outer side of the

shoulder-joint.

The skeleton of the loing consists of a single bone, called the
" humerus," in the upper arm ; of two bones, named respectively

the " radius " and the " ulna," in the lower arm, and of the bones

of the pinion. These last-named bones answer to the bones of

our wrist, the middle part of our hand, and some of those of

our thumb and fingers.

The humerus, or bone of the upper arm, is always a more or

less elongated and cylindrical bone, expanded at either end, but

especially at its upper, or proximal, end. This " upper end " or

head is transversely oblong, with a strongly marked ridge or

crest on its anterior, or ventral, surface. It articulates with the

glenoid surface of the shoulder-girdle. An orifice, which admits

* See below, p. 203.
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air into the interior of the humerus, is situated on the hinder

surface of its head ; and even in birds in which this bone is not
pneumatic—as e. g. the Ostrich and the Penguin—we find a deep

depression in the place where this orifice in other birds is to be

found. At the lower, or distal, end of the cylindrical part, or

shaft, of the humerus are two prominent articular surfaces, or

condyles, with a median depression. In birds which do not fly

—the Ostrich, and especially theApteryx—it is greatly reduced

Bomas of the Eight Wing op a Duck, seen from above.

I. Humerus, z. Badius. 3. Ulna. 4 indicates all the bones of the manus.

5. Carpal ossicles—that opposite the end of the radius is the radiale, or

scapho-lunar bone ; that opposite the end of the ulna is the ulnare or

cuneiform bone. 6. PoUex, consisting of two phalanges. 7 & 8 indi-

cate the large bones of the hand, made up of 7, the metacarpal of the

index digit, and 8, the metacarpal of the third digit. 9. Basal pha-

lanx of index digit. 10. Single phalanx of third digit.

in size and the characters above stated are very feebly marked.

In the Penguin the humerus is in the form of a flattened plate,

or lamina, of bone.

The radius and ulnaaxQ two elongated cylindrical bones placed

side by side in the fore-arm. They meet together at either end,

but diverge'more or less from one another medianly. Each bone

has an articular concavity or cup at its proximal end, into which

one of the convex condyles of the humerus is received. The
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ulna is placed on the external or posterior aspect of the fore-

arm, and often shows tubercles which correspond with the points

of attachment of the secondary " remiges." It is somewhat
longer than the radius, and its proximal end bears posteriorly a

more or less enlarged prominence termed the olecranon. The
two bones articulate at their distal ends with that part of the

skeleton of the pinion which corresponds with our wrist. In
the Penguin the bones of the fore-arm are considerably flat-

tened.

The skeleton of the pinion consists of three parts :—(1) the

part called " carpus," which corresponds with our wrist-bones

;

(2) the part called " metacarpus," which corresponds with the

bones in the middle, or fleshy, part of our hand ; and (3) the
" phalanges," or bones which correspond with those of our

thumb and fingers.

The carpus in adult birds never consists of more than two
bones, which are small, short, more or less rounded or polygonal

ossicles. In the very young bird there may be one or two other

small bones which with growth anchylose with the bones of the

middle hand, i. e. with the " metacarpus." Of the two perma-

nently distinct carpal bones one lies at the distal end of the

radius, on which account it is often called the radiale, while it is

also named the scapholunar bone. The other carpal bone lies at

the distal end of the ulna, and is called the vlnare or cuneiform

hone. The carpal bones answer to the bones of our wrist.

The metacarpus is composed, in adult birds, of a singe bone

of complex shape and nature. It bears a more or less rounded

articular surface at its proximal end, which is somewhat ex-

panded ; for the greater part of its extent, however, it consists

of a long, stout, cylindrical bone, generally separated by an

interspace from a more slender and curved, similarly elongated,

bony bar situated externally to the other. This slender external

bar answers to that bone of the fleshy part of our hand—or
" metacarpal " bone—which supports our middle finger. The
stouter bar answers to that bone of the fleshy part of our hand
which supports our fore finger or index digit, and it is therefore

the "metacarpal of the index."

On the inner side of the base of this paetacarpal is a small

prominence truncated distally. This answers to the bone of the

fleshy part of our hand which supports our thumb or pollex, and
it is therefore the metacarpal of the pollex. In no existing

adult bird are the metacarpals separate.
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Digits and Phalanges.—Except in one or two birds with defec-

tive wings, such as the Apteryx and Cassowary (which have

each but one digit in the hand), the pinion alwa.ys includes some
bones (phalanges) belonging to the three digits which corre-

spond with the three metacarpals already mentioned.

The poUex consists of two small phalanges which support

the " alula " *. The index is much larger than either of the

other digits, and also consists of two phalanges which are rela-

tively large, and occasionally there is a third phalanx. The

Kg. 156.

Eight Hand op Ostrich.

c,, Eadiale, or radial carpal ossicle; c^, ulnare, or ulnar carpal ossicle ; d.^,

proximal phalanx of the index digit which has three phalanges ; d^,

phalanx of third digit ; I, ulna ; m^ and m^, metacarpals of second and
third digits anchylosed together with that of the poUex ; p, proximal

phalanx of pollex ; r, radius.

, third digit consists of but a single phalanx, except in the

\ \ Ostrich, where there may be a second phalanx, and a small

cartilage representing such a part has been found in a very

1 1 young Duck. This third digit is applied to the outer f, or ulnar,

side of the index digit.

It is the pollex or the index, or both (as in the Ostrich),

which alone, in existing birds, ever bears a claw. As we have

* See ante, p. 154.

t The wing being supposed to be completely extended.

O
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already pointed out *, ciaws do sometimes exist on the pinions

of birds.

The articulations of the wing-bones are so arranged that the

arm cannot be twisted as we twist our own arm in turning the

palm of the hand upwards and downwards.

The elbow-joint, or that between the upper and lower arm,

only permits hinge-like movements in one plane, for folding and

unfolding the wing, and the same is the case with that joint by

which the skeleton of the pinion is joined with that of' the

lower arm. The individual digits being all bound together, save

the short pollex, in one common skin or integument have hardly

any power of separate movement. The hinge-like movements
of folding and unfolding are, however, extensive, the hand, or

pinion, being capable of moving so as to be folded back close

against the outer (ulnar) side of the fore-arm.

The pelvic limh-girdle, which is also called the pelvic arch,

or skeleton of the hips, contrasts strongly with the " thoracic

limb-girdle "
f. In the first place it hardly ever, in Birds,

merits the name of a " girdle," for, with the exception of

the Ostrich and the Ehea, its sides do not unite ventraUy,

i. e. distally. The name has been bestowed on it because in

other classes of animals—in almost all Mammals and Reptiles

—

it does truly form a girdle. Moreover, the pelvic so-called

" girdle " contrasts with the thoracic one because, instead of

being firmly knit with the axial skeleton ventraUy and sitting

quite loose from it dorsally, it is firmly knit with the axial

skeleton dorsally and is quite loose from it ventraUy.

It agrees with the thoracic girdle, however, in that it consists

of three parts or elements on either side and in that the proximal

bony segment of the Umb—the bone of the thigh—is articu-

lated to these three elements at the point where they meet, and
form a cup called the acetabulum or cotyloid cavity, into which
the head of the thigh-bone fits. The three lateral elements of

each lateral half of the pelvis anchylose together into a single

bone, which in us is the haunch-bone or os innominatum. In
Birds the acetabulum does not form a complete bony cup, the

bottom of it being composed of membrane only.

The three elements which thus make up each lateral half of

the pelvis are termed respectively the ilium, the ischium, and
the pubis.

* See ante, p. 158. t See ante, p. 188.
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The ilium may be considered as answering to the scapula of

the thoracic girdle, in spite of the extreme difference of its shape
from that of the blade-bone of the shoulder *. It is of enormous
size compared to that of Mammals, being greatly extended both

in front of and behind the acetabulum. It is the bone which
anchyloses on either side with the many vertebrse which go to

form the " sacrum " as already described f.

The ilium of one side of the body may so anchylose with that

of the other side and with the sacrum that the dorsal hinder

part of the skeleton of a bird's trunk presents an expanded
bony shield like that presented by the sternum on the ventral

anterior part of the trunk skeleton. Moreover, the appearance

Fig. 157.

P!/-

Pelvis of a Fowl (after Parker).

il, il, Ilium ; is, ischium
;
pb, pubes ; dl, doi'so-lumbar vertebrae ; cd, caudal

vertebrae, at the distal end of which is ,{p^) the pygostyle J ; am, ace-

tabulum.

of a median ridge is more or less produced by lateral depressions,

though there is never anything really like the keel of the ster-

num, and for a very good reason, as we shall see when the

muscular structure of a bird comes to be described.

The ilium forms the upper margin of the acetabulum, and at

the hinder part of that margin develops a strongly marked,

somewhat flattened process bearing an articular surface. This

is called the antitroehanteric process.

* See ante, p. 189.

t See ante, p. 173. J See ante, p. 175.

o 2
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The ischium is the bone which forms the hinder margin of the

acetabulum, and is very much smaller than the ilium. It is

generally in the shape of a thin elongated plate of bone more or

less expanded dorso-ventrally towards the hinder end, where it

generally anchyloses with the distal portion of the postacetabular

part of the ilium, thus enclosing a vacant space between it and
the ilium—the ilio-ischiatic foramen. In some Birds—as the

Ostrich, Cassowary, Tinamou, Apteryx, and a few others—the

ischium does not anchylose distally with the ilium, so that there

is a deep notch, instead of a foramen, between these bones, as

is the case in ourselves.

In the Ehea alone the ischia anchylose together beneath the

caudal vertebrae, forming an iscJiiatic symphysis. The ischium

develops from its inferior margin a small ventral process, which is

situated a little behind the acetabulum. This process may
anchylose with the pubis.

The pubis is a long narrow bone which forms the antero-

inferior part of the acetabulum, and thence runs backwards
near the inferior margin of the ischium, which it may or may
not exceed in extent. The distal end may be more or less ex-

panded, but in the Ostrich alone does it unite with its fellow of

the opposite side to form a, pubic symphysis. It may anchylose

extensively with the ischium, or a long notch—the obturator

notch—may be left between them. It may anchylose with the

ischium towards the distal end only, so converting the notch

into an obturator foramen or it may anchylose with the ischium

both towards its distal end and also with the " ventral process
"

of the ischium, remaining elsewhere separate, and so forming

two obturator foramina. Often a more or less marked process

projects forwards from the pubis from beneath the acetabulum.

This is called sometimes the ilio-pectineal process, and some-
times the prepubis.

In a general way we may consider the ischium to repeat in

the lower limb the coracoid of the thoracic girdle, and the

pubis to represent the clavicle; but this parallelism is not

exact.

The slceleton of the leg consists of a single bone, called the
" femur," in the thigh ; of two bones named respectively the
" tibia" and the " iibula" in the leg or " cms "

; of one or two
bones in that part called in Ornithology the " tarsus ''

; and of

the bones of the foot. These latter answer to the bones of our
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toes only; those of the middle part of our foot answering to the
greater part of the skeleton of the bird's so-called "tarsus."
The femur, or bone of the thigh, is more or less cylindrical

and expanded at either end. It is short and thick compared
with the tibia. Its upper end, or head, is rounded and is obliquely
directed inwards, its long axis being almost at right angles with
that of the shaft. It bears a deep pit into which a strong liga-
ment, the ligamentum teres, is inserted and helps to bind it to

Fig. 158.

Leg-bones op the Diver {Colymhus).

/, Femur ; t, tibia ; p, cnemial process (only found thus developed in the
Diver and its allies) 5 6, fibula.

the acetabulum. An upwardly projecting prominence from the
summit of the shaft is called the trochanter, and it plays against

the " antitrochanteric process " of the pelvis. On the back of

the femur, below its middle, there may be (as sometimes in

Swans and Ducks) a prominence into which the femoro-caudal
muscle is inserted. This may be called the inferior trochanter.

The distal end of the femur bears two prominences, or con-
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dyles, side by side. On the outer side of the outer condyle

is a depression into which fits the upper end of the "fibula."

The tiUa ani Jibula are two elongated bones extending down-

wards side by side, but of rery unequal size.

The fibula is a quite delicate needle-like bone which below is

imperfect, pointed, and often anchylosed with the tibia, but

Pig. 159.

Eight Foot or Emeu.

The proximal tarsal element, which is supposed to answer to that tarsal,

or ankle, bone which is called " Astragalus " in man and beasts ; d^-d^,

second, third, and fourth digits ; m, metatarsals anchylosed together

into a tarso-metatarsal bone, except at their distal ends ; t, tibia ; t^,

the distal tarsal element exceptionally distinct in this bird.

which somewhat expands and ends freely above, where it fits

into the notch just mentioned as being situated on the outer side

of the outer condyle of the femur. In some Penguins, however,

and sometimes at least in Pandion, the fibula is as long as the

tibia.
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The tilia is generally the longest bone of the leg, and is some-
what triangular in section at its upper part. At the anterior
aspect of its upper end is an irregularly shaped prominence
called the cnemial process. The lower, or distal, part of the tibia

ends in two condyles or antero-posteriorly directed prominences
with a median depression forming a pulley-like articular surface

or trochlea, which is directed somewhat forwards as well as

downwards. On the front of the lowest part of the tibia, just

above the condyles, is a deep depression over which a band of

bone (a bony bridge) generally passes.

In front of the junction of the tibia with the femur there is

usually a small bone, the patella, answering to our knee-pan.

There may be two such bones, while sometimes there is no
patella at all.

The tibia answers to our shin-bone and more. It does so

because the distal end of the bone, which is distinct in the

young, answers to a portion of our ankle.

The main, often the only, element of the skeleton of the next
segment of the lower limb is termed the tarso-metatarsus. As
already said *, it answers to the skeleton of the middle part of

our foot which is called the " metatarsus." It consists of

metatarsal bones more or less completely fused into one, and
something more, since it also includes what answers to a portion

of our ankle-bones. Now in human anatomy the skeleton

of the whole of the ankle is called the " tarsus," and thus

the skeleton' of the " cms " of birds answers to our leg-bones

together with the proximal part of our tarsus ; while the skele-

ton of the so-called " tarsus " of birds answers to the distal part

of our tarsus together with the bones of the middle part of our

foot. It is thus clear that the joint by which the so-called
" tarsus " of birds articulates with their " crus " does not

answer to our ankle-joint. It answers indeed to no conspi-

cuously moveable joint which we possess. It answers to the

interval between the proximal and the distal parts of our ankle

or tarsus. The joint between the " crus " and " tarsus " of

birds is thus only analogous to our ankle-joint and is not

homologous therewith, i. e. does not bear corresponding struc-

tural relations with surrounding parts.

The iarso^metatarsal bone is of complex nature over and above

the fact that it contains elements of the ankle anchylosed with

* See ante, p. 197.
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it. We saw * that the metacarpus of Birds answers to three of

the bones of the fleshy part of our hand, each of which three

bones is in us called a " metacarpal." In the same way the

tarso-metatarsal bone of Birds answers to three (only in the

Ostrich to no more than two) of the bones of the fleshy part of

our foot, each of which three bones is in us called a metatarsal.

Evidence of this complexity is afforded at the distal end of the

bone t, which exhibits three convex articular surfaces for articu-

lation with the bones of the second, third, and fourth toes (or

digits) respectively. This essential complexity is clearly shown
in the extremely short tarso-metatarsal bone of the Penguin,

by large apertures left between its middle and its inner and
outer metatarsal elements. Similar but much smaller apertures

are to be detected in other birds. The three metatarsals do not

lie in the same plane, the median one inclining more backwardly

at its proximal end, and more forwards at its distal termination,

than do the other two metatarsals.

At the upper end of the tarso-metatarsal bone there is gene-

rally a backwardly projecting calcaneal process—or hypotarsus,—
which may be marked by vertical grooves or perforated by small

canals X for tendons. It may be more or less cartilaginous or

a separate ossicle.

"When there is a hallux it is supported by n small separate

metatarsal of its own, which is applied to the back of the lower

part of the much longer tq,rso-metatarsal bone. This meta-
tarsal, which answers to that of our great toe, ends freely

above in a styliform . process. Below it develops an articular

surface for the proximal bone of the first digit of the foot—the

hallux.

Very rarely the first metatarsal is long, and still more rarely

it anchyloses with the tarso-metatarsal bone.

The bones of the toes, or digits of the foot, are—like those of

the digits of the pinion §—called phalanges. Their number has

been already indicated
|| when we pointed out the number of

joints in the toes, with which number that of the phalanges
corresponds.

We have already noted If the occasional existence of " spurs."

* See ante, ^. 193.

t This is coiaparable with the " cannon-bone " of an ox, which is not
essentially a single bone, but consists of two metatarsals anohylosed together.

I See below, p. 206. § See ante, p. 193.

I
See a7ite, p. 159. f See ante, p. 164.
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Bony supports for them may exist anchylosed to the inner side

of the tarso-metatarsal bone.

The articulations of the leg-hones are so formed that they
mainly move with a hinge-like joint one on the other. This is

especially the case with the joint between the tibia and the tarso-

metatarsal bone. The articulation of the femur with the pelvis

is more free, though not so free as that of the humerus with the

thoracic girdle. The knee is capable of a slight rotation, espe-

cially in aquatic birds, and in them again we find such a dispo-

sition of the joints between the metatarsal condyle and the

proximal phalanges as determines the spreading out or ap-

proximation of the fingets by their mere flexion and extension.

Many birds, especially the long-legged wadgrs, can sleep securely

on one leg owing to an arrangement of the bones which does not

allow them to be flexed without an efiort. A rounded prominence
on the front of the proximal part of the tarso-metatarsal bone
passes up, and locks into a depression on the front of the distal

end of the tibia when the leg is straightened, and firmly main-
tains the leg in this position. A slight voluntary effort, how-
ever, serves to unlock this junction, and allows the prominence
to pass into the fossa between the condyles when the leg is

bent, which forms a sort of socket for it, though a sharp promi-

nence at the lower end of that " socket " prevents the process

passing into it without such effort. This is well seen in the

Stork. The connection of the head of the fibula with the side

of the outer condyle of the femur also serves to maintain the

limb in firmness and stability ; although the knee-joint is

almost constantly more or less flexed during sleep, the weight

of the body keeping it so.



CHAPTEE IV.

The othee Systems or Oekans, and the Development
AND MiGBATION OF BlEDS.

The MuscuiAE Sxstem.

'T'HE flesh which invests the skeleton consists of a multitude
-*- of most delicate threads called " muscular fibres," which

are variously aggregated in masses to form " muscles." These

are the organs of movement. They are generally attached at

one or both ends to different bones, sometimes by the muscular

fibres themselves, often by the intervention of a very strong

and dense band of fibrous membrane called a tendon—the muscu-

lar fibres being implanted into the tendon, and the tendon into

the bone the muscle acts on. Muscles act by contracting ; that

is, the fibres which compose it—and therefore the whole muscle

they compose—temporarily change their shape, becoming shorter

and stouter, and so causing those bones to approximate, to which

the ends of the muscle are directly or indirectly attached. They
act on the bones by making use of the latter as levers or fulcra.

The muscles of birds are very compact and red, especially

those which are the most exercised. They ai-e packed where
they can best be carried with respect to the centre of gravity.

They are thus very voluminous on the breast, vhile many
muscles have very long tendons, so that they can act on parts

remote from the centre of gravity, while their heavy fleshy

substance is placed in proximity to it. This is especially the

case with the muscles of the limbs.

Muscles are called flexors or extensors or rotators or tensors or

elevators or depressors or ahduetors or adductors, according to

the sort of motion their contraction results in.

Only those njuscles will be here noted a knowledge of which
may be useful to the Ornithologist for purposes of classification.

As flight is the most essential and important action for a Bird,
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BO the muscles of flight are the most voluminous—those muscles,

that is, which raise and depress the wing.
In ourselves the muscles which draw back and Taise the arm

are situated on the dorsal surface, while those which move it

forwards are on the breast. In Birds, however,- as almost

everyone must have noticed, there is very little flesh on the

back, and, iudeed, both these sets of muscles are on the breast,

which is the most convenient arrangement with respect to the

centre of gravity, though it necessitates a very special modifi-

cation. They are called pectoral muscles. It is said that

these muscles in the Swift weigh more than all the other muscles

of its body taken together.

The largest muscle of a Bird is that on the surface of the

breast, which is called the great pectoral. It takes origin from
the sides of the keel and some other parts of the sternum, and
is inserted into the inner side of the crest* on the anterior

surface of the head of the humerus, and by its action depresses

the wing.

Beneath this great muscle there is another, called the second

•pectoral—or supracoracoideus—which has an extensive origin

from the sternum, and is a powerful muscle devoted to antago-

nizing the action of the great pectoral—that is, it raises the

wing. J"or tliis purpose there is the special modification (to

which we before referred) to compensate for the ventral situation

of the muscle itself. The fibres of the second pectoral are

inserted into a tendon which passes through the interspace

left at the junction of the coracoid, scapula, and clavicle f, the

bony margin of which serves it as a pulley. Passing round the

coracoid it is inserted into the upper end of the crest of the

humerus, and is thus enabled to act as an elevator of it and
therefore of the whole wing. This muscle is particularly strong

. in the Penguin and other diving birds.

There is a third pectoral, a small muscle, which arises from
the sternum and often from ,the coracoid, and thence passes

directly to the humerus, which it depresses. There is some-

times also sb fourth pectoral, which is similar to the third one.

The skin of birds contains many very small muscles which

act upon the individual feathers. Most important are those

which act on the remiges of the vidng, and by rotating them

allow the air to pass between them each time the wing is elevated

in flight.

* See ante, p. 190. t^ee ante, p. 190.
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The other muscles of the wing correspond in a more or less

general way with the muscles of our own arm reduced ; but

their tendons are loug and slender, and the arrangements of the

skeleton, as already stated *, are such that, though there are

muscles answering to those which rotate the hand in us, in Birds

they cannot rotate it. They can do nothing but open and shut

the wing. There is, however, a muscle called the tensor patagii

which has an elastic tendon, and acts on the fold of skin on

the front of the wing between the shoulder and the wrist f.

It takes origin by muscle from the former, while its tendon

is inserted into the latter. It may be distinguished, as the

tensor patagii longus, from a tensor patagii brevis which arises

in common with the former but is inserted into membrane
within the bend of the elbow. The arrangement, however, of

these tensor muscles—which sometimes receive the common
name of propatagialis—differs in various ways in various birds.

There is also another tensor—sometimes called metapatagialis—
which acts on the fold of skin between the trunk and the

inner surface of the upper arm, and there is sometimes also a

muscle, called derma-tensor patagii, which arises from the inside

of the skin of the front of the neck, and passing thence over

the shoulder is inserted, by a delicate tendon, in common with

that of the tensor patagii longus.

Amongst the muscles of the leg available for classification

must be mentioned one called the ambiens, which exists in some
birds and not in others. "When fuUy developed it arises from
the pelvis in the vicinity of the acetabulum, and ends in a

tendon which passes over the outer side of the knee and ends

by joining one of the flexor muscles which bend and contract

the toes. When a bird is at roost and the knee bent by the

weight of the body, such bending of the knee stretches the long

tendon, and this (by the connection of the tendon with the

flexor muscles) ipso facto causes the toes to contract, and so,

without any eSort, a firm grasp is maintained. Birds with an
ambiens are termed homologonatous, those without it, anomalo-
gonatous. A muscle called the biceps cruris varies as to the

conditions it presents. Ordinarily it arises from the greater

part of the dorsal margin of the post-aoetabular part of the

ilium. Its fibres end in a round tendon, which is inserted into

about the middle of the fibula.

* See ante, p. 194. t See ante, p. 154.
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The semitencUnosus is a flat ribbon-like muscle whicli arises

from' the transverse processes of the anterior caudal vertebrse,

and is inserted by a fiat tendon into the inner side of the upper
part of the tibia. An accessory muscle may join it, after arising

from the femur, to end upon the surface of the back of the

crus.

The semimembranosus is another rihbon-like muscle which

runs parallel to but beneath the semitendinosus. It arises from

the outer side of the ischium and is inserted, with the tendon of

the semitendinosus, into the inner side of the head of the tibia

by a flat tendon.

Fig. ]60,

tarso-metafarsu*

Flexoe Tendons of a Passeeine BrsD.

The tendon of the flexor longus halhicis crosses superficially to that of

the flexor profundus digitorum, and then goes to the hallux. The last-

named muscle exclusively suppUes the other three digits.

The femora-caudal is a long muscle which springs from the

transverse processes of the hinder caudal vertebrae and is in-

serted onto the posterior surface of the femur—^into its inferior

trochanter when there is such a process.

A muscle accessory to this may arise from behind the aceta-

bulum to join in part the tendon of the femoro-caudal and in

part to be itself inserted into the femur.
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The muscles which go to the toes become tendinous when
they pass down beside the tarso-metatarsal bone, and some of

their tendons may pass through small bony canals before men-
tioned * as existing in the calcaneal process. There are two
special muscles which arise from the hinder surface of the tibia

and fibula and serve to bend the toes ; each muscle ending in

one or more tendons, which are implanted one into each digit.

One of these muscles is the flexor profundus digitorum, which
generally sends its tendons to the three front toes. The other

muscle is the flexor longus hallucis. It usuaU3'^ ends by sending

a single tendon, to the hallux. The tendons of these muscles,

as they are situated on the under, or plantar, surface of the foot,

are spoken of as the plantar tendons (fig. 160).

The diaphragm is a sheet of membrane and muscle which

covers tlie ventral surface of the lungs, and is most complete in

the Ostrich and Apteryx. Even in those birds, however, it ia

not continuous, and the apex of the heart passes backwards
through it.

The ALiMENTAEy System.

Birds eat more, in comparison with their bulk, than do

animals of any other class of vertebrates. They feed on animal

substances in the majority of species, and most of all on insects.

The systeni of organs devoted to this function is the alimentary

canal, with the various parts annexed to it. The alimentary

canal itself consists of the mouth, gullet, crop, stomach, gizzard,

intestine, cloaca, and vent. The parts annexed to it', and which

assist it in performing its great function of digestion, are the

salivary glands, the pancreas, and the liver. Other parts form-

ing no part of the alimentary system may nevertheless commu-
nicate with the cavity of the alimentary canal. Such are : the

nostrils, the ears, the lungs, the kidneys, and the generative

glands.

The mouth is bounded and enclosed by the bill, which we
have already described, and vrith the shape of which it corre-

sponds. Into the roof of the mouth the nostrils open by a

slit which is generally single, and the ears open into it more
posteriorly, the usually single opening being that common to

the two eustachian tubes t. At the lower part of the mouth is

* gee ante, p. 200. t See ante, p. 183.
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the tongue, supported by its " os hyoides " *, and behind the
tongue is an opening, called the glottis, which leads into the
windpipe and so iuto the lungs.

Into the base and sides of the mouth open the spittle-glands

or salivary glands, which are usually small and simple, but may,
as in the Woodpecker, be considerably developed.

Fig. 161.

VlSCERA OF THE FoWL.

ce, (Esophagus ; cp, crop
;
po, proventrieulus

; ff,
gizzard ; I, liver

; ffb, gall-

bladder
; p, pancreas ; d, loop of the duodenal part of the intestine

enclosing the pancreas ; si, small intestine ; li, large intestine ; c, caeca

;

0, oviduct ; u, ureter.—The cloaca is cut open, and some feathers are

represented as attached to its margin.

The tongue may be of large size, and soft as in the Parrot ; it

may be a horny spine, as in the "Woodpecker. It may form
two delicate tubes, side by side, as in the Humming-bird ; it

* See ante, ^.187.
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may be feathery, as in the Toucans and Honey-eaters ; or it

may be a mere rudiment at the bottom of the mouth, as in the

Kingfisher and Pelican. Very rarely, as in the Bustard, a large

pouch may open beneath the front of the tongue and be capable

of much distension with air.

The gullet, or cesophagus, is sometimes very capacious. It

may also have a special dilatation in front, called a crop or in-

gluvies, wherein food can be temporarily retained, and sometimes

macerated, before reaching the stomach. Sometimes, as in the

Pigeon, there may be a double crop, and it may furnish a mOky
secretion at the breeding-season. Birds of prey throw up the

indigestible parts of their food as " castings." Other birds throw

up part of their food to feed their young. The Hornbill will

throw up the lining of its stomach.

At the lower end of the gullet is the digestive stomach or

proventriculus, which answers to that part of our own stomach

which is called the " cardia." It is richly supplied with

glands.

The next segment of the alimentary canal is the gizzard,

which answers to that part of our stomach which is called the

"pylorus." It generally has very thick fleshy walls, with only

a small internal cavity provided with a horny lining. It is

into this cavity that birds swallow down stones, which when
brought to bear on food by contractions of the gizzard's very

muscular walls, act as teeth and grind the grains or other

hard substances fed upon. In birds that feed on food which

needs no grinding, the gizzard's walls are much thinner.

The intestine is much shorter relatively than in us. In the

Toucan it is hardly twice as long as the bird's body and bill.

It generally consists, as in ourselves, of two parts : an anterior

small intestine, which is continued into a shorter part called the

large intestine. The foldings of the intestine vary in arrange-

ment, especially those of the small intestine, and these arrange-

ments distinguish certain groups of birds. There is but little

difference of capacity between the so-called " small " and
" large " intestine. The anterior part of the small intestine is

called the duodenum, and this part is disposed in a pretty con-

stant fold called the " duodenal fold." The hinder part of the

large intestine is called the rectum. The transition between
the small and the large intestine is usually marked by a pair of

hollow offshoots or diverticula, called the cceca. These may
be very small or very large or of moderate size. Instead of a
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pair of caeca there may be a single caecuiii or there may be
nothing o£ the kind whatever.
The rectum opens posteriorly into the terminal chamber of

the alimentary canal, which is called the cloaca. The latter is

a capacious rounded space, into which the urinary and generative

ducts also open, the whole communicating with the exterior by
a single aperture, the vent.

A glandular structure, called the bursa Fabricii, also opens
upon the wall of the cloaca into its cavity.

A gland, called the pancreas, which supplements by its secre-

tion the action of the saliva, lies embraced by the duodenal
fold of the Latestiae. Two or three ducts from it enter the

intestine near its commencement. A little further down, the

ducts of the liver convey its secretion, the bile, into the intes-

tine. It is divided into two main lobes, and may or may not

be provided with a gall-bladder.

A small round or oval body, called the spleen, lies not far

from the stomach.

The TJErN-AKY and G-enbeatite Systems.

The urinary system consists of two kidneys, the ducts of

which—the ureters—pass backwards and open into the cloaca,

behind where the alimentary canal opens into it. The kidneys

are soft in texture, and sometimes—as in the Grebe and Coot-
are more or less blended together at their hinder ends. They
are dark-coloured and firmly fixed upon the ventral sur-

face of the dorsum of the trunk, especially within those

cavities of the sacrum before described *. At the anterior end
of either kidney is a small yellowish body named the supra^

renal capsule.

The testes, or essential male organs, are a pair of oblong or

more elongated bodies placed on the ventral side of the ante-

rior part of the kidneys. Each consists of a mass of most
minute and highly convoluted tubes. The testes vary much
in size according to the season of the year, enlarging greatly

at the breeding-season. Their secretion is conveyed outwards

by two long, more or less convoluted tubes—the vasa deferentia

—which pass back beside the ureters and open, each on a

papilla, in the cloaca, one on each side of the openings of

* See ante, p. 174.
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the ureters. In Water Birds, such as the Drake, there is a

special intromittent organ, spirally arranged, which can be pro-

truded from the cloaca or retracted within it, as the finger of a

glove may be everted and the reverse.

In a few Birds, such as the Ostrich, a more solid organ of

the kind, grooved beneath, is attached to the front wall of the

cloaca.

The wary, or essential female organ, is generally single ; its

companion aborting. It is usually the right ovary which atro-

phies. This female organ has somewhat the appearance of a

small bunch of grapes, the grape-like structures being the more
or less developed eggs. The duct

—

oviduct—which conveys the

eggs outwards is widely open at its upper or anterior end.

The more posterior part of its interior is lined with long deli-

cate processes, or close-set villi, which secrete the material of

the egg-shell. Posteriorly the oviduct opens into the cloaca.

The eggs or ova will be further noticed when we come to

speak of the development of Birds.

The Eespieatoey System.

This system is wonderfully developed in Birds which, as they

are specially modified to move in the air external to them, are

also specially modified to receive air extensively within them,

as has been already stated *.

Birds breathe by the alternate approximation and separation

of the sternum and the back. Their separation tends to produce

a vacuum, and causes air to rush into the body, while their

approximation expels it by contracting the space into which it

has been received. This movement is greatly facilitated by the

joints which exist at the junction of the vertebral and sternal

ribs t.

Altliough this action is called " breathing," respiration or

breathing really consists in the purification of the blood by the

elimination of carbonic-acid gas and the absorption of oxygen.

Air is introduced into the body through the " glottis,"

which is the external aperture of the windpipe or tradiea, The
uppermost part of the trachea is slightly dilated, and contains

parts which correspond with those which exist in a dilatation

* See ante, p. 167. t See a7ite, p. 176.
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of the uppermost part o£ our own trachea, which is called the
larynx. In us this is the organ of voice, but it is not so in
Birds.

The windpipe of Birds is kept in the form of an open tube
by a numerous series of generally complete bony rings in its

substance. It is very long and often convoluted, sometimes
making a coil within the sternum, and sometimes possessing

subcutaneous dilatations, as in the Emeu, where some of the

Fig. 162.

Sykinx of Eaven.

Lowest part of trachea and roots of the two bronchi.

a, Front half-ring of bronchus ; b, second (more moveable than the first)

;

0, third half-ring—connected with the second by ligament and
membrane.

rings are incomplete in front. In the Penguin the trachea has

a longitudinal septum. At its lower end the trachea bifurcates

and its two branches, which lead into the lungs, are called

hronchi.

The organ of voice in Birds is called the syrinx or lower larynic,

because it is placed much lower down than our own organ of

voice. Indeed, such a structure as the " syrinx " is absolutely

peculiar to the Class of Birds. Its general condition is as

follows. It is formed by the coalescence and modification in

shape of the lower rings of the trachea and the upper rings of the

bronchi, the latter being incomplete internally, so that the sides

P 2
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of the bronchi which look towards each other are at their upper

part merely membranous, forming what is called the memhrana

tympaniformis (figs. 163 & 164, jr). The coalesced rings of the

lower part of the trachea form a chamber called the tympanum of

the trachea. Internally, the syrinx is generally divided by a bar

of bone, the os transversale or pessulus, from the upper margin of

which a delicate membrane ascends into the cavity of the tym-

panum of the trachea, ending in a free concave margin, whence

Pig. 163.

Side View of Cavity op Larynx op Eaven.

The outer part of the lower end of the ti-aehea and of the bronchus next

the spectator being cut away to show the interior.

i, Os transversale, pessulus, or bony bar traversing the lower end of the

trachea from before backwards, and having an opening into one of the

bronchi on either side of it ; h, memhrana semilunaris ascending from
the 03 transversale, and terminating within the trachea by a free con-

cave margin
; g, membranous inner wall of the bronchus or membrana

tympaniformis connecting the inner extremities of the bronchial half-

rings.

it is termed the memhrana semilunaris. This highly elastic mem-
brane, together with two other elastic folds of membrane, which
project inwards from the outer side of the commencement of
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each bronchus, are the special agents of song. They sound as
does an oboe or any other reed instrument. Their action is

modified by special muscles which act on adjacent parts. These
are called extrinsic muscles if they pass between the respiratory
tube and parts external to it. They are called intrinsic muscles
if they only pass from one part of the respiratory tube (trachea
and bronchi) to another. Generally there are two paii-s of
" extrinsic " muscles, passing from the clavicles, or the sternum.

Kg. 164.

MtrscLEs OP Syhinx of Raven.

A. Front view of Byrinx. B. Side view.

a&f, Inferior bifurcations of the lateral tracheal muecle (fracheo-laferalis)

going to the third bronchial half-ring; b, shorter muecle (broncho-

trachealis brevis) inserted into posterior end fef second bronchial half-

ring ; e, posterior common laryngeal muecle

—

bronchialis posticus, going
from last tracheal ring to hinder end of second bronchial half-ring

;

e, anterior ditto

—

bronchialis antic^is, from last tracheal ring to fore

ends of first and second bronchial half-rings ; d, relaxor of tympani-
form membrane (sterno-trachealis) going from the side of the trachea

to the sternum
; g, membranous inner walls of the bronchi.

to the trachea. In addition to these there is commonly one

pair or there may be five or six pairs of " intrinsic " muscles,

passing down from the trachea to the bronchial rings,. These
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additional muscles are present in Singing-birds ; but also in

many Birds which do not sing, as, e. g., the Crow and Eaven.

There may be no " membrana semilunaris," and only three

pairs of additional muscles, in birds highly gifted as to their

power of emitting special sounds. A syrinx may be formed by

the trachea only (without the intervention of the bronchi), as in

Thamnophilus, where the lower part of the trachea has delicate

walls, and is flattened dorso-ventrally into six or seven delicate

segments of rings, the rings being interrupted laterally.

A syrinx may be formed in each bronchus (without the inter-

vention of the trachea), as in Steatomis, where more than ten

rings in each bronchus may be counted before reaching the

syrinx, and where a pair of muscles pass from each bronchus

to the trachea.

Fig. 165.

Eight Lung of a Goose (after Owen).

a, Bronchus ;
b, b, openings into air-sacs. (In the two bronchi which are cut

open are seen the apertures of their primary branches.)

The intrinsic muscles of the voice-organ may be inserted into

the ends of the bronchial semi-rings, or in what is called an
Acromyoidal manner, or into their middle parts, a mode which
is distinguished as Mesomyoidal. A condition in which the
trachea alone forms the vocal organ is spoken of as " Tracheo-
phonal." An arrangement in which the lower end of the trachea
is not modified to form a vocal organ is called Oligomyoidal.

Parrots have no os transversale or septum dividing the lower
end of the trachea, and they have only three pairs of intrinsic
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muscles. They speak with the aid of their tongue and beak
alone. The syrinx may be altogether absent, as in the American
Vultures and in the Ostrich and its allies.

The lunys are two oval flattened organs fixed in and imbedded
between the ribs from the second dorsal vertebra to the kidneys.
Their texture is loose and spongy. The two ^ronehi penetrate
their anterior surface, and divide into four or six branches ter-

iiiina.ting by side openings on the surface, which openings com-
municate with air-sacs, which are usually nine in number.

Fig. 166.

Diagram of a Lobclh op the Lung op a Eird : greatly magnified

(flfter Thomas Williams).

Normally one of these is situated between the clavicles, and
gives out a process on either side which, passing into the axilla

or " arm-pit," enters the humerus *. Two others penetrate
the abdomen, and often enter the sacral vertebrae and each
femur ; four permeate the more anterior region of the trunk,

and two go to the neck. The latter often send branches into

the bodies of the cervical vertebrae. These air-sacs do not
supply air to the cranial bones. These are supplied from the
nose and the cavity of the outer part of the ear.

* John Hunter tied the windpipe of a fowl and then divided the humerUs,
and he found that it breathed through the aperture in that: bone.
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The bronchi lose their rings after entering the lungs, and

give off secondary branches at right angles (fig. 166), and these

again tertiary ones in a similar way, ultimately ending, in the

lobules of the lungs, in very minute air-sacs, which make up
the bulk of the substance of these organs.

The CiECtriATOET System.

The Iteart of a Bird consists, like our own, of four cavities

—

two auricles and two ventricles. The blood is collected from all

parts of the body by the veins, which gradually unite together

and end in three large vessels—two called the superior venas

cavce and the other the inferior vena cava—which pour the venous

blood they contain into the right auricle, whence it passes into

the right ventricle, a valvular flap formed of muscle—the right

auriculo-ventrioular valve—preventing its regurgitation. From
the right ventricle a vessel goes forth called the pulmonary
artery

^ which bifurcates and then subdivides in either lung,

conveying the blood into it. Thence it is collected and brought

back, by converging vessels called the pulmonary veins, to the

left auricle, whence it passes into the left ventricle, another

valvular structure—the left auriculo-ventricular valve— pre-

venting its regurgitation. Prom the left ventricle it is sent

forth by a single great artery called the aorta, which ramifies,

sending blood all over the body, its branches ultimately ending

in most minute vessels called capillaries, which lead to the

commencement of the veins of the body. Thus all the vessels

proceeding from the heart are called " arteries," whilst those

advancing towards it are termed " veins," and a complete circu-

lation goes on as above indicated. There is, however, another
subordinate circulation which takes place in what is called the
portal system, or system of vessels ramifying in the substance

of the liver. The vessels which thus convey blood to the liver

and therein ramify are called portal veins, while those which
collect the blood from the liver and carry it on towards the

heart and into the inferior vena cava are termed hepatic veins.

The blood collected by the portal veins comes from the stomach,
intestines, and also from a caudal vein. The heart of a bird is

more pointed than that of Mammals, and its apex lies between
the lobes of the liver.

The aorta as it proceeds from the heart arches over the right
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bronchus, but before doing so gives off two large arteries, each
of which is called an innominate artery. Each of these gives

off an artery named the subclavian (for the wing), and
then ascends a short way and divides into the carotid and
vertebral arteries. The vertebral arteries traverse more or less

of the canal formed by the transverse processes and pleura-

pophyses of the cervical vertebrse*. The carotids may ascend

side by side to the base of the skull or may meet and blend into a

single trunk which bifurcates again before entering the cranium.

Very often, however, there is but a left carotid, which bifur-

cates at its summit. These various conditions characterize

different groups of birds. The aorta then passes backwards
beneath the spine, and supplies all parts of the body, sending

two large arteries to each of the pelvic limbs.

On reaching the base of the skull the carotids enter it, passing

above the basi-temporals and through the sphenoid into the

cranial cavity.

The blood of Birds is hotter than that of any other animals,

and is of a deep red colour. It is also more richly supplied

than is that of Mammals with those minute bodies called red

corpmcles, which it always contains; They are elliptical, flat-

tened, and nucleated, and average -j^Vo '•^ ^^ '^^'^^ ^^ -^o"?

diameter.

The NEETors System and Oegans or Sense.

As the internal skeleton is divisible into an axial and an
appendicular portion, so the nervous system is divisible into a

central and a peripheral division.

The central part of the nervous system is made up of the

brain and spinal cord, while all the nerves which thence proceed

constitute its peripheral portion.

Very little need be here said about either, as such structures

have been hitherto but little used in the definition and classifi-

cation of Birds.

Theii' hrain affords a good example of the law that this

organ requires to be of a certain absolute size independently of

that of the whole body ; for the brain of extremely small Birds

is relatively very large.

* See ante, p. 171.
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This organ consists of a main part called the cerebrum, formed
of two lateral rounded masses placed side by side called the cerebral

hemispheres, and which are medianly united to a certain extent.

Immediately behind them is a single, transversely marked body

Kg. 167.

Dorsal Aspect op Bbain of a Pigeon.

2, One of the cerebral hemispheres
; 3, pineal gland

; 4, one of the optic

lobes ; 5, cerebellum.

called the cerebellum, which if cut through shows a peculiarly

ramified disposition of a darker and a lighter substance,

termed the arbor vitce. On each side of the hinder part of the

cerebrum is a rounded body, and these two are called the optic

Pig. 168.

LBrT-siDE VIEW OP Brain of Pigeon.

I, Olfactory lobe ; 2, left cerebral hemisphere; 3, pineal gland; 4, one of

the optic lobes ; 5, cerebellum ; 6, pituitary body ; 8, optic nerve,

lobes, which lie rather beneath the front part of the cerebellum.

The common base of the brain continues backwards in the
median line, and is called the medulla oblongata, which is directly

continuous with the spinal cord. From the front end of each
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cerebral hemisphere a process proceeds forwards. These are

the olfactory lobes. Between the cerebral hemispheres and the
cerebellum, on the dorsal aspect of the brain, is a small process
called the pineal gland. A median inferior prominence is called

the pituitary body. Within, the brain is hollow, but the hollow
space is variously disposed in different regions, and its walls are

of very different thicknesses in different parts. Those parts of

the cavity which extend into the hemispheres are called the
lateral ventricles, and they open posteriorly by an aperture

termed the foramen of Munro into a median cavity called the

third ventricle. This is continued backwards into another beneath

the cerebellum, which is the fourth ventricle.

The spinal cord shows two enlargements where it gives off

nerves for the wings and legs respectively. The posterior of

these enlargements also contains a cavity of ventricle termed the

sinus rhomhoidalis.

Some of the nerves given off from the brain go to the organs

of sense, while others go to muscles and viscera. The points

of exit from the skuU of some of the nerves have been already

indicated *.

The Nose.—This consists of two nostrils, which open externally

in the way before described t and which pass back to open
internally on the roof of the mouth, generally by a single aper-

ture there. The olfactory lobe (often called olfactory nerve)

above mentioned supplies the nerves which give the power of

smell, and they ramify on the membrane which lines the nasal

cavities.

The Organ of Taste.—The tongue, which has been already

described J, is a part which in other animals serves for gusta^

tion, but probably has little or no power of taste in very many
Birds. That sense is probably miuistered to by the lining of

the bealj, which is doubtless also a most important instrument

for ministering to the sense of touch.

The Ear.—There is hardly any external ear, save sometimes a

circle of. feathers—as in the Bustard, Ostrich, and Owl. In the

last-named bird the external opening is wide, and is protected

by a flap of skin with a few folds, thus distantly resembling the

human ear. The external opening leads into a very shallow

cavity bounded by the quadrate, squamosal, and exoccipital bones.

* See ante, p. 183. t See anU, p. 146.

J See ante, p. 207.
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It is closed by the drum of the ear, tympanum, or tympanic

'membrane, which is invested by the general skin, and is there-

fore not itself to be seen. Within this membrane is a bony

chamber named the tympanic cavity. In some Birds a bony tube,

called the siphonium, passes from the tympanic cavity to the

lower jaw, and conveys air to the articular bone.

In the front part of the tympanic cavity is an opening which
is the hinder orifice of the eustachian tube, while in the inner

wall of the tympanic cavity are two apertures close together.

The -upper and anterior of these is called the fenestra ovalis,

while the other is the fenestra rotunda. A delicate little bone
shaped like a doctor's stethoscope traverses the tympanic cavity.

Its expanded end is applied to the fenestra ovalis, while its

opposite extremity, from which various delicate processes may
diverge, is attached to the tympanic membrane. It is called

the columella.

The two fenestrsB open into another still more internal cavity,

within which is the true ear or organ of hearing. This most
internal cavity lies within the substance of the periotic bones

of the side-wall of the skull *, and is the " internal ear "

—

the tympanic cavity being the " middle ear,'' and the parts ex-

ternal to the tympanic membrane the "external ear." This

innermost cavity has a very complex shape and is therefore

called a bony labyrinth. Its form is determined by the mem-
branous parts it encloses, which constitute the memiiranous

labyrinth.

The membranous labyrinth consists of three semicircular

canals (anterior, posterior, and external) which open into a

common central cavity or vestibule, from which an elongated

membranous bag, the cochlea, proceeds in the opposite direction.

This membranous labyrinth is filled with a fluid called the endo-

lymph, and floats in another fluid, filling the bony labyrinth

containing it, called the perilymph. The fenestra ovalis is set

in the wall of the bony cavity containing the vestibule. The
fenestra ovalis is set in that which encloses the cochlea.

The nerve of hearing penetrates the periotic capsule and
supplies the walls of the cochlea and semicircular canals.

The Eye.—This organ in Birds is formed in essentially the

same way as our own. It consists of an eyeball enclosed by a

strong sclerotic membrane, which is transparent in front, forming

* See ante, p. 182, and below, p. 227.
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the cornea. Within this are two unequallyrsized chambers
separated by a vertical curtain, the iris, with a central aperture,

and by a dense transparent body enclosed in a very delicate mem-
brane or capsule. This dense, transparent body is the crystalline

Z«ns,which iills the aperture—the pupil—left in the middle of the

iris. Around the lens are small processes termed ciliaryprocesses.

Bound the iris is a fibrous band called the ciliary liffamentjWlaih

Fig. 169.

Side View of Membranous Labykintii of Pigeon : greatly enlarged.

ca, cp,. and ce, anterior, posterior, and external Semicircular canals

;

CO, cochlea.

on the outer surface of the choroid is a similar band of contractile

fibres—the ciliary muscle. The chamber in front of the lens is

filled with the aqueous humour, while the vitredvs Tiumour fills

that behind it. Lining this posterior chamber is the essential

organ of sight, the expanded optic nerve or retina. External to

this is a dark, highly vascular membrane termed the choroid.



222 ELEMENTS OT OENIXHOLOGT.

Directly enclosing the vitreous humour is the hyaloid membrane,
which splits around the capsule enclosing the lens, leaving a

space termed the canal of Petit. The optic nerve passes from the

brain to the eyeball through the optic foramen, as already*

mentioned. This eyeball is moved in its socket by straight

and oblique muscles implanted into the outer surface of the

Fig. 170.

DiAGEAM OJ? A Vertical ANTBBO-POSTEaioR Section of the
Eye of a Bird (enlarged).

Optic nerve. 2. Sclerotic. 3. Choroid. 4. Eetina. 5. Marsupium.
6. Cornea. 7, 7. Bony plates enclosed in sclerotic. 8. Corrugations
of choroid forming the ciliary processes. 9. Canal of Petit—formed by
a bifurcation of a most delicate membrane, the hyaloid membrane,
which immediately surrounds the vitreous humour, and which bifurcates

anteriorly and goes to the capsule of the lens. 10. Iris. 11. Ante-
rior chamber of the eye containing the aqueous humour. 12. Oapsuleof
the lens. 13. Lens. 14. Posterior chamber of the eye containing the

vitreous humour. 15. Ciliary muscle.

sclerotic, and it is protected in front by an upper and lower
eyelid and also by a third eyelid or nictitating membrane f.
Both Mammals and Eeptiles number amongst the species

which compose their class, forms which are naturally blind, but

See ante, p. 182. t See ante, p. 142.
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all Birds are provided with large and efficient eyes. Their eye-
balls are generally longer from within outwards than those of

other vertebrate animals, and their crystalline lens is but little

convex. The whole eye is shortest and the lens least flat in
aquatic Birds and longest in the Owls.
The sclerotic of birds is not only dense but contains bony plates

which overlap each other and by their contraction protrude the

aqueous humour—which is very abundant—and so render the

cornea more convex. An organ called the marsupium or pecten

is a vascular membrane which projects into the vitreous humour
along a line extending from near the entrance of the optic nerve

to the lens. It seems that this organ can be distended and then
must help to push the lens forwards. These various telescopic

arrangements facilitate rapid changes from very long to very

short sight. They are most needful for such active creatures

as Birds. A Hawk wUl suddenly descend a quarter of a mile

and probably can keep a creature it intends to prey on in focus

all the time of its descent. The Bird's eye is indeed the most
perfect of all.

The nictitating membrane is drawn out oyer the eye by a

muscle which arises from the lower part of the inner side of the

sclerotic, and thence its tendon winds round the optic nerve and
passes over the eyeball to be inserted into the third eyelid. By
its contraction it would compress the optic nerve and so impair

sight, but that it passes through a tendinous sheath of a quad-

rate muscle which comes from the back of the sclerotic. When,
then, the winding muscle acts, the quadrate muscle acts at the

same time, and draws the tendon away from the optic nerve.

The lower eyelid is more moveable than in Man and Mammals,
having its own depressor muscle, and contains a small car-

tilage.

Two glands secrete fluid to lubricate the eyeball. One of

these, the Harderian gland, lies at the inner angle of the eye.

The other, the lachrymal gland, lies, as with us, at its outer

angle.

The Detelopment os Bieds.

It would be quite beside the purpose of this work to describe

in detail the very complicated process by which the germ of a

Bird transforms itself gradually into the structure of the adult.

Our object, we believe, will be completely attained by a brief
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statement of a few fundamental facts and a short account of

certain structures the temporary distinctness of which enables

us to understand the nature of parts which ultimately show no
trace of their earlier divided condition.

The ovary has been compared to a small bunch of grapes,

but these grapes vary greatly as to size. They are, of course,

the immature eggs or ova. The smallest consist of but a

microscopic spheroid of the substance called protoplasm * en-

closed in a delicate membrane, the zona pelludda, and containing

within its substance a denser particle called the nucleus or

germinal vesicle, within which again is a minute distinguishable

particle, the nucleolus or germinal spot.

GrraduaUy one ovum after another increases till its protoplasm,

the yelk, becomes of large size. It is enclosed within a mem-
branous envelope, the ovisac, which ruptures and allows the

ovum, -when ripe, to escape into the upper, open end of the

oviduct. As it descends this tube it becomes coated with an
albuminous secretion, the white, and further down that tube it

receives its calcareous investment, or sliell, and very often layers

of pigment according to the colours which may characterize the

eggs of this or that kind of bird.

But a very small portion of tlie yelk is actually transformed

directly into the developing embryo—namelv, a small patch on

the surface familiarly known as the tread. The rest of the yelk

serves but to nourish the embryo.
From this small superficial patch of protoplasm all the varied

tissues and all the complex parts which constitute the adult Bird

are, by degrees, derived. The primitive cell of which the em-
bryo, at the very first, consists, divides and subdivides itself

again and again till three layers of cells are gradually but

rapidly formed. The most superficial of these is called the epi-

hlast, the deepest the hypoblast, while between them is the meso-

blast.

Soon a slight longitudinal furrow is formed, called the primi-

tive streak ; but much more important is another longitudinal

groove (more anteriorly situated with respect to the embryo, as

subsequent development shows), the medullary groove, wherein

is laid the foundation of the brain and spinal cord ; while beneath

* A term proposed by Mohl to denote the soft interior of cells. It is

a soft, viscid, transparent, colourless substance, easily decomposable. It is

resolvable into oxygen, hydrogen, nitrogen, and carbon, and with traces of

some other chemical elements.
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the latter the first rudiment of the back-bone is formed. Then,'

after certain other elevations and depressions and various fold-

ingSj blood is formed, vessels arise, a heart shows itself and beats;

and a primitive circulation is established. Limbs also grow forth,

and jaws, and sense-prgans form themselves, and so, little by
little, what was at first a minute spheroidal particle of proto-

plasm, more and more approximates to the form of a Bird.

But the body is only built up in a very roundabout way. Its

earlier structural arrangements are very different from those of

adult life. The brain is at first more like that of a fish than
of a Bird. The heart begins as a simple tube, which subse-
quently becomes bent on itself and subdivided into chambers.

The blood-vessels which go to and from it are at first very

different from what they ultimately become.

The arteries which proceed from it form at first a series of

arches passing up on either side of the neck to unite dorsally

and there give rise to the commencement of the aorta.

Certain clefts, termed visceral clefts, also exist for a time on
either side of the throat, while the series of solid parts left

between them are named visceral arches, along the inside of which
proceed the arteries just mentioned as arching up on either side

of the throat. These conditions are very fish-like.

The skeleton is at first represented only by stretches of

membrane, afterwards by these and by cartilages, and only

finally by bones. Instead of the series of vertebrae which later

make up the back-bone, there is at first only a continuous

gelatinous rod, called the notochord or chorda dorsalis. The
bones are at first much more numerous than those which are

found distinct later in life, especially in the cranium. Finally,

before hatching, a covering of feathers may be formed which is

very different from that bf the adult, and is sooner or later east

off.

At a very early stage of this process a membrane grows up
around the embryo, and the upgrowths meeting together above

it, unite and enclose it. This membrane is called the amnion, and
it is filled with fluid—the amniotic fluid—wherein the embryo
lies as in a water-bed.

Another membrane grows forth from the ventral surface of

the embryo's body, and spreads out on all sides of it immediately

within the egg-shell. This is called the allantois, and is the

bird's breathing-organ while developing within the egg. The
egg-shell is porous, and allows air to pass through, while blood-

Q
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vessels from tlie body ramify over the allantois and there receive

that purification and oxygenation vpherein the process of respi-

ration, as before said, consists.

When ripe for leaving the shell, the young Bird pecks at and
cracks it, being" often aided, as in the chick, by a small hard

prominence on the beak, which subsequently disappears.

It may be useful here to note a few points as to the develop-

ment of the arteries and the skeleton.

Five pairs of arteries arch up on each side of the neck in the

embryo, to form by their junction the aorta. The changes they

undergo have been described as follows :

—

The first and second pairs soon disappear.

The third pair gives rise to the carotid arteries.

The right arch of the fourth pair persists as the arch and
trunk of the aorta, and the left arch, as the left subclavian

artery.

The two arches of the fifth pair become the pulmonary
arteries.

Since, however, there are such great difierences in the adult

condition of these vessels, it is hardly to be expected that there

should not also be divergences in the modes of their develop-

ment.
As to the skeleton, its primitive axis, the notochord, becomes

invested with cartilage which subsequently segments, and then

points of ossification begin to form the vertebral centra, and
gradually the whole vertebrae are sketched out.

In a later bi^t stUl young condition of the skeleton, the little

ossicles which are attached to the transverse processes of the

cervical vertebrsB are all distinct, and show their essential nature

as small ribs each with its tubercular and capitular process.

The sacrum also reveals its essential composition by the dis-

tinctness of its component parts, as may be well seen in the

Ostrich (fig. 149).

The caudal vertebrae later on anchylose together to form the
" Pygostyle " *,

The sternum is not at first a single osseous structure, but is

made up typically of five parts. One of these forms the keel.

Another on each side in front is the bone with which the

sternal ribs articulate; while the hinder lateral parts of the

sternum are formed by yet another on each side behind.

* See ante, p. 175.
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The skull, in its earlier condition of cartilage and membrane
only, is thus conditioned :

—

There is a median mass of eartUage which invests the anterior

end of the notochord and forms the base of the cranial cavity,

TLe sides of this investing mass extend upwards and meet
above, the internal ears being enclosed in these uprising lateral

cartilages. Prom the front of the median investing mass, carti-

lage extends forwards in the direction of the middle of the upper
mandible, and from this a median and two lateral extensions of

cartilage mount upwards in the position where we subsequently

find the median and lateral ethmoid bones. There is also an
extension upwards from the investing mass on either side, in

the place vi^here we subsequently find the alisphenoid. Prom
the investing mass, four bars of cartilage (on each side) pass

forwards or downwards. The first of these lays the foundation

of the pterygoid and palatine ; the second becomes a lateral half

of the lower mandible. The third and fourth go to construct

the hyoid—the thyro-hyals being ossifications in the fourth

descending lateral bar of each side.

The roof of the cranium is completed by membrane only.

In this membranous and cartilaginous cranium various

distinct points of ossification arise and lay the foundation of

what at first are separate cranial bones. As these bones grow,
they soon meet together, and their lines of junction are the
" sutures " of the skull. These still remain pretty distinct in

a Ohieken till it is nearly two months old.

Only in the young, even of Mammals, can we clearly pferceive

the distinctness of the three bones which together form the con-

tinuously anchylosed " periotic capsule," the names of which
are :

" prootic," " epiotic," aijd " opisthotic."

The prootic is the most anteriorly situated of the three, and
shelters that one of the three semicircular canals * of the

labyrinth which is called the " anterior semicircular canal."

It also forms the upper margin of the " fenestra ovalis
''

and the whole of the foramen through which the auditory

nerve passes to the ear—namely, the " meatus auditorius

internus."

The opisthotic is the most inferiorly situated. It forms the

lower margin of the " fenestra ovalis," and entirely surrounds

the " fenestra rotunda."

* See ante p. 221.

Q2
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The epiotie is superior and posterior, and shelters the posterior

semicircular canal.

The two latter bones anchylose with the occipitals next to

them behind, before they anchylose with the " prootic."

The earlier condition of the limb-bones of birds serves to

reveal their essential composition. Then we find the four

carpal * bones and all the three metacarpal bones distinct.

Similarly in the leg we find the two tarsal elements distinct

which in adult life respectively anchylose with the distal end of

the tibia t and the proximal end of the tarso-metatarsal, and the

last-named bone plainly shows how it is made up not only of a

tarsal element, but of three metatarsals also.

The wonderful egg-laying capacity of the domestic Fowl is

notorious both for its duration and the number laid in a nest.

Wild Birds of the Powl and Pheasant kind will also lay a con-

siderable number of eggs. Many small Birds lay and sit on
eight or ten eggs, and many Birds lay only five or six. Pigeons

lay but two, and the same is the case with Humming-birds,
while the Petrel and the Penguin lay but one.

The size of the egg is not strictly related to the size of the

individual which lays it. Thus the Apteryx, though only about

as large as a moderately sized Powl, lays a very large egg.

The GuUlemot and the Eaven are Birds of about the same size,

but the egg of one is ten times the size of that of the other,

that of the Guillemot being as big as that of an Eagle.

The shapes of eggs also differ considerably. Thus those of

the Owls are nearly round, while those of the Heron and Sand-
grouse are elongated with both ends nearly equal in size.

Everyone knows, on the other hand, that the Plover's egg is

pear-shaped, and some of the Guillemots lay eggs which
attenuate very rapidly towards the smaller end. In the Grebes
the eggs are pointed at both ends, although very wide in the

middle.

The grain of the shell is different in different species. It is

* Probably answering to the magnum and unciform bones of man and
beasts, as well as the seapho-liinar and cuneiform bones. There is also

sometimes a fifth carpal ossicle, whinh afterwards anchyloses with the

metacarpus, as also do the representatives of the magnum and wtKiforme,

It has been termed the pentosteon.

t This proximal element consists at first of two distinct parts, which, as

they lie beneath the ends of the two leg-bones, may be distinguished as the

tibiale and thei fibulare respectively.
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sometimes so fine that the surface of the egg is quite glossy.

Those of the Tinamous look like glazed porcelain. Some other
Birds, however, as the (jrebes and the Pelicans, lay eggs
covered with a chalky film, often thick and with calcareous

protuberances. The eggs of the Stork are more or less gra-

nulated or pitted on the surface ; and those of the Ostrich of

South Africa much more so, though, strange to say, the eggs

of those of North Africa have a smooth unpunctured surface*.

Ducks lay eggs with a greasy exterior.

Eggs have commonly a special ground-colour, the intensity

of which seems to increase with the strength and vigour of the

individual. Upon this a variety of markings may be super-

imposed as small speckles, or round spots, or irregular blotches

or spiral streaks. The colour is not invariably the same in all

the eggs laid by a bird in one season. Thus the Tree-sparrow

seems always to have one egg different from that of the rest

laid in the same nest. The Guillemot is quite exceptional for

the extraordinary amount of variation in the colour and mark-
ing of its eggs. There is a great variety of coloration in the

class. Professor Newton affirms that hardly a shade known to

the colorist is not exhibited by one or more, and some of these

tints have their beauty enhanced by their harmonious blending,

or by the pleasing contrast of the pigments which form markings,

often most irregular and often regular in shape.

Por the most part coloured eggs are laid in open nests, and
white eggs in covered nests ; but white eggs are sometimes laid

in open ones, as by Ducks. On the other hand, some spotted

and coloured eggs are laid in covered nests—as by the Jackdaw,
the Magpie, and the G-rass-warbler.

The changes of development in the egg can only go on at a

certain temperature, to maintain which birds sit on their eggs,

or, as it is called, incubate. The period of incubation varies, and
is much related to the size of the birds. The egg of the Ostrich

requires to be incubated for from fifty to sixty days, while that

of the Wren needs but ten days. Mostly it is the Hen which
sits, the male often bringing her food ; often, however, the two
sexes takes turns in incubating. In some birds the male is said

to incubate, as in the Cassowary and Emeu, the Australian Frog-

mouth (Eurostopodus albogularis), and the Ostrich.

With the Cuckoo, however, both sexes avoid the labour

* See 'The Ibis,' 1860, p. 74.
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altogether, by laying in the nests of other Birds, a practice

facilitated by the small size of their eggs.

One brood annually is the rule with Birds, though many hatch

two or even three broods in the year.

Parent birds sometimes assist their unhatched brood to break

the shell when they hear the cry of the young one within it.

The only Birds which neither incubate their eggs themselves

nor provide them with foster mothers, are the mound-building

birds of the Australian region, such as Megapodius. They raise,

as before said *, large heaps of vegetable substances—refuse of

all kind—and earth, and therein deposit their eggs, which are

hatched by the heat produced through such an accumulation of

decaying and slightly fermenting matter. Their eggs are large,

and the young developed in them are so fully formed when
hatched, that they can not only force their way to the surface of

the mound, but having reached it can fly away at once for short

distances.

Some species lay their eggs in the loose hot sand of the

beach (above high water-mark), where the rays of the sun

suffice to hatch them.
Birds differ much as to, the state of development in which

they are hatched. Many are born nearly naked and helpless,

and require good shelter till they acquire feathers, as is the

case, e. g., in the Canary and the Sparrow. Others, like the

Heron, are born nearly naked, and acquire a downy covering

before they acquire feathers. Others again, like the Hawks, are

born helpless but covered with down ; while yet others, like the

Chicken, are hatched covered with down, and can run about at

once. Birds of the latter kind are said to be precocious. The
most precocious of all are the Mound-builders above mentioned.

Toung birds are assiduously fed by their parents, and the

crops of Pigeons secrete a nutritious fluid which the young
partake of, extending their heads down the gullet of one or

other parent for the purpose.

The relations of the colours of the plumage of the young and

the adults of both sexes, and the process of moulting, have been

already noted t-

JVidi/ication.—^As country boys know, the shapes of, and the

materials used in making, the nests of Birds are difierent in

different species. Some make carefully made covered nests,

* See atite, p. 9, t See ante, p. 140.
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some carefully formed open ones, some very rough open ones,
and some make none at all. Thus the Guillemots are content
to lay their single egg, without shelter or protection, on the
naked surface of a ledge of rook, where its conical shape, how-
ever, affords it a certain help in retaining its place.

The Penguin is said to carry its one egg about with it in a
sort of pouch of the skin of the belly ; reminding us of the
Kangaroo amongst beasts.

The Goatsucker and the Stone-curlew lay their eggs on
the ground without any previous arrangement for their pro-

tection, though they are efficiently protected by careful selec-

tion as to their surroundings. Many Gulls and Plovers lay

their eggs in a shallow pit. Pigeons only make a nest of a few
sticks loosely put together. Grebes collect vegetable refuse and
pile it on some growing water-weed and lay on it. The mounds
built and supplied with refuse by the Megapodius have been
already described. The Magpie makes a domed nest which
bristles with thorns. Some birds make use of burrows, as does

the Burrowing-owl (Speotyto cunieularia) and the Sand-martin;

while our Kingfisher generally makes a so-called nest with fish-

bones ejected from its stomach, thus differing widely from the

Sand-martin, which makes a " feather bed " in the bottom of the

burrow it breeds in. The Woodpecker makes use of a hole in

a tree-trunk, which it perforates. Many small Birds seem to

moisten and glue together the twigs and straws of their nest

with their saliva, but the adhesive nests of the House-martin
are known to all. Some Swifts, however, secrete a saliva

which rapidly hardens, and so construct a sort of isinglass nest,

which is the material whereof " birds'-nest soup " is made.
The Chaffinch and Goldfinch make admirable open nests,

but the "Wren makes a domed one. Some domed and covered

nests have a pendent, cylindrical tube, which has to be traversed

to reach the nest's interior.

The Indian Tailor-bird (Orthotonvus longioaudd) selects a

broad leaf, and sews the edges together with thread-like fibre.

The hollow interior it lines with fine grass and vegetable down.

The female Hornbill retires into the hollow of a tree, the

opening of which is closed in by her mate with a partition of

mud, which drying, forms a solid wall, through an aperture left

in which he assiduously feeds her and her young.

As a rule, only those birds in which the female is dull coloured

make open nests. Certain Birds in which both the sexes are
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bright (as the Kingfisher), or both dull (as the Swift), build

in holes or covered nests ; while others, in which the female

is the duller, make covered nests, as especially in the genus

Malurus.

The Savannah Cuckoo {Crotophaga ani) is said to be a social

nest-builder, several Birds using a nest in common. The
Weaver-birds of Africa, however, practice the most curious,

social nidification. They form nests associated together in large

masses, which are pendent, with a stocking-like entrance-

. funnel, by which they better avoid the attack of snakes. The
Birds construct together the general cover which is common
to and protects all their nests. Then, underneath this cover

and suspended from it, they separately form their individual

nests placed closely side by side. New nests are annually con-

structed beneath, and suspended from, the older ones, till the

whole mass becomes too heavy for their support and gives

way. Then the labour is recommenced in another locality.

As everyone knows, the Cuckoo builds no nest, but places

its egg in the nests of other Birds. The same is the case with

the Cow-bird of the New "World {Moloihrus pecoris), and the

Argentine Cow-bird {Moloihrus honarierms) is singularly irr,e-

gular in its modes of laying. But some other birds occasion-

ally do the same, from stupidity or otherwise. Pheasants' and

Partridges' eggs being often laid in the same nest.

Generally each species adheres to one mode of nidification,

but sometimes this wiU. vary. The Heron wiU breed in trees

or in open fens, according to circumstances, and the Palcon

and Golden Eagle will show an analogous versatility from

rocky clifi" to plain. The Water-hen will often build in trees in

districts liable to sudden floods.

The male very often sings zealously while his mate is sitting,

his song stopping short when the eggs are hatched, though it

will be renewed should the young be destroyed very quickly,

the female then laying again, perhaps in a new nest. Some
Birds, however, as the Eobin and the Wren, wdll sing their

song all the year round, save at moulting-time and in severe

weather. Skylarks and Thrushes also sing after their moult,

but their notes have not the force and melody of the spring,

and, indeed, the sounds uttered by Birds are specially related

to the breeding-season, whether those sounds be whistles,

screams, hoots, bleatings, drumming, or booming sounds,

or whatever they may be. Akin to these vocal utterances
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are also the curious antics and contortions of body which
many Birds afiect at the time of courtship, as notably do the
Capercalzie, the G-rouse, the Blackcock, and the Cock of the
Eock. It is then the Peacock is seen in all its pride, and it is

probably for courtship that the Bower-bird makes its singular

structure of twigs set on end in two rows, with shells, bright

feathers, or other conspicuous objects, disposed at the mouth
of its curious avenue.

The Migration oe Birds.

Everyone knows that various Birds which are with us in the

summer (such as the Swallow and the Cuckoo) leave us before

the near approach of the winter season, returning to us with

the warmth of spring, to breed and hatch their young. This

annual movement is " migration," and is a far more general

practice than is ordinarily supposed, if, indeed, it may not be

said to be to some degree universal.

Many Birds which are not commonly thought to migrate at

all, as the Eobin and the Song-Thrush, yet do so to a greater

or less degree in some localities, though in others this may
not be readily perceptible. Such species are called '\partiat

migrants." Birds have exceptional powers of changing their

dwelling-place with ease, and mutations of temperature with

diminished supplies of food seem to determine a movement to

warmer climes. Many birds are for us winter visitants, that is,

breed in the North and visit us in the winter ; while others

breed with us, as does the ^Nightingale, and are winter visitants

(that is, pass our winter months) in more southern climes.

Some Birds not only breed to the north of us, but are not con-

tent with the conditions found in England during the winter,

but pass beyond us to southern latitudes. Such Birds as never

make any prolonged stay, though passing us each way on very

prolonged annual journeys, are distinguished as " Birds of
passage." Sometimes Birds collect in large flocks before leaving,

as do the Swallows ; but most species slip away almost unob-

served. The same species does not, however, behave, in this

respect, invariably in the same way.
Sligration takes place in part at night, and various anecdotes

have been told of the multitude of passing Birds, giving abun-

dant evidence of their passage to the ear, though darkness may
make them imperceptible to the eye. ^
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The extreme punctuality of Birds in their migrations is often

very remarkable. This is especially the ease with "Water Birds.

Whatever may be the weather, the Puffin has been noted as

arriving on the very day it was, from previous experience,

anticipated.

The motive of the return northwards is more mysterious

than the impulse which drives Birds south. The latter may be

explicable by growing scarcity of food. The former can as

yet be only regarded as the result of an instinctive longing to

return to a wonted haunt. The accuracy and perseverance of

this return has often been observed, but never better than by
Professor Newton. He tells * us : "A pair of Stone-Curlews

((Edienemus crepitans)—a very migratory species, affecting

almost exclusively the most open country—were in the habit

of breeding for many years on the same spot though its

character had undergone a complete change. It had been part

of an extensive and barren rabbit-warren, and was become the

centre of a large and flourishing plantation."

It appears that migrating birds often pass along the coasts

of countries which lie in their line of march. Thus it is said t
that some skirt the west coast of Norway as they pass from

Siberia to us. Eiver-courses are also preferentially followed.

Others leave Northern Russia, skirt the Gulf of Finland to

Holland, then pass by the Valleys of the Ehine, and along the

coasts of France and Spain, to Africa.

The way in which migration is accomplished remains still

unexplained. It has been said to be due to past " experience
"

of landmarks, but how can that guide birds in their first year

that do not migrate in companies ? How can it account for the

great distances of sea which are so often successfully traversed ?

There are some Birds which migrate irregularly, as do the

Crossbills, Nutcrackers, and "Waxwings. Sometimes birds from

distant regions make their appearance in strange localities, as

do, e. g., American birds in Norfolk and Suffolk. Sometimes,

also, a migration takes place comparable with the invasion of

Europe by the Huns. Such an example we have in Pallas's

Sand-grouse, which before 1863 was only known as an inhabitant

of the plains of Tartary, but which has now come to establish

itself in Europe and once ai; least actually bred in England.

" Ency. Brit, Article "Birds," p. 766.

t See Palmfin's ' Om Fylarnes flyttingsvagar ' (Helsingfors, 1874),



CHAPTEE V.

The Gbologioaii and Geogeaphicaii EELATioifs op Bieds.

T^KT] relations which different kinds of Birds and their whole

'

-*- class bear to past time is revealed to us by fossil remains
preserved in the earth's crust, and by relics found in caves and
fissures on its surface. " Fossils " may be either : (1) bones
which retain the greater part of their own mineral matter and
some of their animal matter also ; (2) Substitutes or pseudo-

morpTis, which are relics the original substance of which has

been transformed, particle by particle, into mineral matter

—

ferruginous, calcareous, or siliceous
; (3) Moulds, that is,

a deposit which exhibits impressions— such, e. g., as footprints

—made upon it ; or (4) Casts, which may be casts of moulds or

casts of hoUow structures, such, e. g., as a cast of the cavity of

the skuU.

The crust of the earth is made up in the first place, super-,

ficially, of accumulations of sands, clays, and gravels, which
form what are called recent deposits, and are not counted as

constituting any part of what are spoken of as geological

strata, which are classified in three great groups, belonging

respectively to three great epochs. The deepest and most
ancient group comprises the strata called Primary or Palceozoic.

The second or middle group of strata is called Secondary or

Mesozoic. The uppermost and least ancient group consists of

strata called Tertiary or Gainozoic, upon the uppermost surface

of which the " recent deposits " (which are but their modem
continuation) lie.

Each of these three great groups is made up of a certain

number of subordinate groups of strata, or " formations."

Thus the " Palaeozoic " rocks are made up of the Laurentian,

Cambrian, Silurian, Devonian, Old Bed Sandstone, Carboniferous,

and Permian formations. The "Mesozoic" rocks are made up
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of the Tnassic, Jurassic, and Cretaceous formations. To the
" Triassie " formation belongs the stratum known as the New
Bed Sandstone. The " Jurassic " formation includes the Lias,

the Oolite, and Solenhofen Slates of Bavaria. The " Cretaceous "

formation comprises the Wecdden, tlie Lower and Upper Green^

sand, the Qault, and the Chalk. The " Cainozoic or Tertiary "

rocks are composed of three " formations "—the Eocene, the

Miocene, and the Pliocene. The oldest or " Eocene " formation

underlies both Paris and London, and exists as very important

deposits in North America. The " Miocene " formation is

widely distributed in Europe and the North-American conti-

nent, but is very slightly represented in Britain. To it,

however, belong the rocks which form the Giant's Causeway
and the islands of Staffa and Mull with others. The Pliocene

formation is extensively distributed in Europe, Asia, and the

United States. In England it is represented by the Norfolk

and Suffolk " Orag." The later Pliocene rocks—which are often

called Quaternary strata—include the deposits found in the

ancient caves of Europe, and those thrown down during what

is known as the Glacial epoch. That a period of intense cold

prevailed in geologically recent times, over Northern and Central

Europe and the greater part of North America, is shown by

the evidences of prodigious glaciers, which have scooped out

valleys, and grooved and scored the surface of hill and dale

in those regions. Blocks of stones, called " boulders," are often

found scattered about, and seem to have been transported by

ice, sometimes from very great distances.

Geological Eblations oe Bieds.

No remains or traces of Birds have yet been discovered in

any of the primary or Palaeozoic strata.

Certain " moulds " in the form of footprints were long ago

(in ]831) found in Triassie deposits in Connecticut, but these

are now believed to have been made by certain extinct, in many
respects bird-like, reptiles.

The oldest undoubted Bird-fossil, or Ornitholite, was found

in 1861, in the Jurassic formation, namely, in the Solenhofen

Slate of Bavaria. This Bird is the now celebrated Archceopteryx,

which, though provided with long feathers, differs greatly from

any other Bird yet known. It was about the size of a Eook,
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and its remainp show a bony tail as long as the body, consisting
o£ twenty separate vertebree with feathers implanted on either
side (a pair to each vertebra), for its whole length, and radiating
from its tip. It had a strongly curved " furcula " or merry-
thought, and a keeled sternum. Its foot was completely like that

of an ordinary bird, but in the pinion there were two distinct

metacarpal bones and two curved claws. The wing was pro-
vided with long " remiges."

Eemains of a Bird, the jaws of which bore true teeth, have
been found in Sheppey*. It has been named Odontopteryx

toliapus.

Two very remarkable fossil Birds have been discovered in

the Cretaceous rocks of North America. One of these, called

Ichthyornis, differed from all existing Birds in having the centra

of its vertebrae concave both in front and behind. It had also

true teeth lodged in distinct sockets. Its wings were well

developed ; its metacarpals anchylosed together, and its sternum
keeled. The other form, called Hesperornis, had true teeth,

lodged, not in distinct sockets, but in continuous grooves in the

jaws. The centra of its vertebrse were saddle-shaped, as in

ordinary birds, but its sternum had no keel. Its most extra-

ordinary character, however, was its extremely defective wings,

in which the skeleton of not only the pinion but of the fore-arm

appears to have been absent, while the humerus itself, though
long, was extremely slender.

Some twenty other kinds of Cretaceous Birds have been
described, most of them of wading, more or less aquatic kinds.

Amongst these are Palceotringa and Telmatobius—allied to the

Sandpipers and Rails.

When we advance to the Tertiary epoch, a number of Bird-

remains make their appearance.

Amongst those found in the Eocene rocks in Europe are

Alethornis and Protornis, the latter resembling a Lark, and
Palcegithalus, reminding us of a Nuthatch ; also Cryptornis and
Haleyomis, which were like Kingfishers. The last-named fossil

was found in the Isle of Sheppey, where also Liihomis was
found, which seems to have been allied to the modern American
Vultures of the genus Oathartes. A gigantic Wading-bird, called

Gastornis, of the size of an Ostrich, has left its remains in Erance.

An Eocene Woodpecker, Uintomis, has been found in America.

* See^Quart. Journ. Geol. Soo. xxix. p. 511.
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In Miocene times it is evident that a multitude of species

flourished very like those now existing. The fauna of Europe
was then enriched with various kinds which are now more
tropical, including Trogons, African Parrots, and Eastern

Storks. In America, a Turkey then already existed. The Birds

which have left their relics in Pliocene strata almost all belong

to genera now existing, and some even to existing species.

Caves and recent deposits have made known to us various

Birds more or less allied to the existing Ostrich or Emeu or

Apteryx. In Brazil there is a Ehea larger than either of the

existing species.

The remains of other remarkable Birds have been found in

the same deposits. Amongst them is Harpagomis, which was
a Bird of prey of so great a size as to have been able to

prey upon the largest kind of Dinornis. Also a gigantic G-oose,

Gnemiornis. An extinct kind of Emeu (Dromceornis) has also

beeen found in Australia.

We have already spoken * of the Dodo and Solitaire as Birds
which have become extinct in historical times, as also of the
Dinornis, JEpyornis, and Great Auk f. Other Birds which may
be mentioned are a crested Parrot {Lophopsittams), a long-billed

kind of Bail {Aphanapteryx), and a curious Starling (Fregihipus
varius), all formerly inhabitants of Mauritius. This Starling

existed there till some forty years ago, and a specimen of it is

preserved in the British Museum ; as is also a large Duck
(Somateria lahradora), the last known example of which appears
to have been killed in North America in 1862.
A Parrot {Nestor produetus), which inhabited Phillip Island,

near New Zealand, appears to have become extinct within the
last few years.

Geogeaphical Eelations of Birds.

As to the Geography of Ornithology, we have already, in our
introductory chapter, said a good deal about the distribution

over the earth's surface of a considerable number of Bird-groups.
Our aim here, however, is to endeavour to point out what are

the main geographical divisions, Ornithologically considered,

which the world can be divided into, and then to indicate some
of the more interesting or important groups of Birds which

* See ante, p. 64. t See ante, p. 22.
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respectively belong to such geographical diTisions. We hare
before spoken of groups of Birds ; we will now speak of regions.

The world is thus divisible into six great " regions," termed

(1) Palsearctio, (2) Ethiopian, (3) Indian, (4) Nearctic, (5) Neo-
tropical, and (6) Australian *.

The PAL^AECTIO region includes Europe, with Spitz-

bergen, Iceland, the Azores, Canaries, and Madeira, Africa

north of the Sahara (save that Tripoli and Egypt blend with the
Ethiopian region), Asia north of the Indian Ocean and the

Himalayas, including Afghanistan, Persia, and, possibly, Beloch-

istan, with Asia Minor and Syria (save the Valley of the Jordan).

Eastwards from the Himalayas it includes China north of the

Tang-tze-kiang, at least the northern island of Japan, and the

Kurile Islands.

This great region is divisible into " subregions," as follows :

—

I. The European, and II. the Mediterraneo-Persic, as described

below t.

The ETHIOPIAN region is composed of Africa south of

the Palsearctic region (or south of the Sahara, with more or

less of Tripoli and Egypt), the Cape Verd and other islands,

including St. Helena, Madagascar, Mauritius, and Eeunion, the

Seychelles and Socotra ; and also Arabia and the Valley of the

Jordan J.'

The subregions of this region are:

—

I. The Libyan, or all the northern part of the Ethiopian
region—^that is to say, a little to the north of 10° North latitude

to the Nile basin, which is included in it as well as Abys-
sinia.

II. West-African or Guinean subregion—that is to say, the

West-African coast from Sierra Leone to the Quanza, and
thence eastwards to the Nile watershed in the north, its eastern

boundary southwards of this being as yet uncertain.

III. The South-African or Caffrarian subregion, or Africa

south of the Quanza and the northern watershed of the Zambesi,

with St. Helena.

* This division was first proposed by Mr. Sclater, F.E.S. (see Journal
of Linnean Society (Zoology), vol. ii. pp. 130-145). Professor Newton,
P.R.S., has published an admirable article on this subject under tlie heading
" Birds " in the last edition of the Ency. Brit. Of this article we hare made
much use. We have also made use of Mr. Wallace's work on the ' Geogra-

phical Distribution of Animals,' and of the aid of Dr. Bowdler Sharpe, F.Z.S.

t See p. 242.

X This valley possesses an Indian genus of Owls, namely Ketupa,
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IV. The East-African or Mozamhique subregion, including

East Africa between Abyssinia and the watershed of the Zam-

besi, and extending for an uncertain distance westwards.

V. The Madagascar subregion, or Madagascar and the more

adjacent islands.

The INDIAN region comprises all India south of the Hima-

laya and the rest of Asia south of the Tang-tze-kiang, with

the southern part of Japan and the Indian Archipelago down
to and including the islands of Bali, Borneo, and the Philip-

pines.

This vast region seems to consist of two subregions :

—

I. The Indo-Chinese subregion, being the Indian Peninsula

or the Indian region north of the Malay Peninsula.

II. The Malayan subregion, or the Indian region south of

Tenasserim, with the Philippine and Sunda Islands, but exclud-

ing Celebes and islands east of the line drawn by "Wallace *.

The NEAEOTIO region consists of North America down to

about the Tropic of Cancer in the lowlands, but much further

south along the mountains of Central America. It also includes

the Bermudas and the Aleutian Isles. The latter, however,

like Alaska, show a Palsearctic element.

This region cannot be satisfactorily divided into Ornitholo-

gical subregions ; but certain districts, or provinces, may, for

our present purpose, be distinguished as follows :
—

(1) A Galifornian province, including California, Oregon, and

the narrow tract between the Sierra Nevada and the Pacific.

(2) An Alleghanian province, including the United States

east of TexaSj and thence northwards more or less near the line

of 100° West longitude and the south-western part of Canada.

(3) An Alaskan province, or what was Eussian America.

(4) A Canadian province, or Canada, except part on the

south-west.

(5) A Texan province, or Texas with the adjacent farts of

the Nearctic region between the Californian and the Allegha-

nian provinces.

(6) A Greenland province.

(7) A Bermuda province.

The NEOTEOPICAL region includes the whole of South

America, Central America, South Mexico excepting the central

plateau, the Antilles, Galapagos, and Falkland Islands.

* This line passes between the islands of Bali and Lombock.
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1

It is made up of six subregions, very imperfectly defined as

yet:—
I. The Fatagonian subregion, or Tierra del Fuego and the

Continent thence northwards to a little north of Bahia Blanca
on the East coast, and a line running thence north-west, east of

Mendoza to the Andes ; also aU the higher slopes of the Andes
to north of the Equator, and the land west of the Andes from
about Truxillo southwards, including the island of Chiloe and
the other islands back to Tierra del Fuego.

II. The Brazilian subregion, or the Continent east of the last

subregion to Potosi, and thence north-east, south and east of

the watershed of the Amazons, to the mouth of the Paranahyba.

III. The Amazonian subregion iucludes the basin of the

Amazons as far west as the tributary of it named the Huallaga,

from the mouth of which its boundary passes obliquely and
irregularly to the mouth of the Orinoco.

IV. The Peruvian region, consisting of the lands interrening

between the Andes and the Brazilian and Amazonian regions,

together with the rest of the Continent north of Truxillo

and the Oriaoco, the Galapogos Islands and those of Trinidad

and Tobago,

Y. The Gentral-American subregion, or the region from the

Isthmus of Panama to the boundaries of the Nearctic region.

VI. The Antillean region, or the West Indies excluding

Trinidad and Tobago.

The AUSTRALIAN region is made up of Australia, Tas-

mania, and New Zealand, with the Moluccan Archipelago, up
to and including the island of Lombock, with Celebes and the

islands of the Pacific to the Sandwich Islands in the north.

It is divisible into four sabregions :

—

I. The Papuan subregion, or New Guinea and all the islands

belonging to this region, as far as and including Celebes,

New Ireland, and the Solomon Islands.

II. The Proper Australian subregion, or Australia and Tas-

mania.

in. The Polynesian subregion, or the islands from New Cale-

donia, Fiji, and the New Hebrides to the Society and Sandwich

Islands.

IV. The New-Zealand subregion, or New Zealand with the

Norfolk, Chatham, Auckland, and Macquarie Islands.

The number of species which migrate and the extent of their

migrations may appear to oppose a great difficulty to the group-

B
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ing of birds in geographical regions. Nevertheless this diffi-

culty is obviated by the rule that the breeding-place of a bird

is always to be considered as its real home.
The absence of any considerable or significant Ornithological

group is often as important and as interesting a character as is

constituted by its presence in some other region, and it may be

much more interesting and important if the group thus missing

is otherwise cosmopolitan or nearly so.

The Pal^iaeotio Ebgion is one in which it is very difficult to

indicate characteristic forms as present, though it would be easy

enough to enumerate extensive groups elsewhere to be found

which are absent from it. Thus there are no Parrots, no

Humming-birds, no Hornbills, no Toucans, &c., &c. But to

enumerate such absent forms would be an idle task. Their

absence will be noted in recording the presence of such bird-

groups in other regions. On the other hand, the number of

birds of the Palsearctic region which are also found in North
America is very great, there being at least 128 genera common
to both these territories, including Thrushes, Crossbills, Mag-
pies, Goatsuckers, Woodpeckers, Swallows, Snowy Owls, Jer-

faleons, and a multitude of other kinds. Waxwings, Magpies,

Snowy Owls, Jer-falcons, Crossbills are just as characteristic of

the Nearetic region ; but the Goatsuckers and Woodpeckers are

of a different type in the two regions.

Almost the only group which may be said to characterize the

Palsearctic region positively, is that to which the Bearded Tit-

mouse (Panurus biarmicus) belongs (but its species are very

widely diffused through it from East to West). The true Haw-
finches {Ooccoihraiistes) are also characteristic. Of course it has

peculiar genera and species. The most conspicuous is the

Capercailzie, but many Pinches and Buntings are confined to it.

As to the subdivisions of the Palsearctic region, the European
subregion—which consists of Europe north of the Pyrenees,

Alps, Balkans, to the Caucasus and Asia north of the desert-tract

of Central Asia, and including the northern island of Japan

—

has an abundance of ' Grouse, Capercailzie, Hazel-hen, Black-

game, and plenty of peculiar Buntings, Warblers, and Pinches
—notably Ooccothraustes. The genus Eurynorhynchus is .peculiar

to Siberian lands.

The other division, the Mediterraneo-Persie subregion—which
extends from Europe south of the Pyrenees, Alps, &c., to

the Amoor—has many peculiar Chats and Shrikes, and it
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possesses Sand-grouse, Larks, and Warblers. ' Very many
of the commoner forms in the North are represented by allied

forms in this subregion. Pheasants also abound in its more
eastern part. It has Vultures, Pelicans, and Flamingoes, which
are wanting further north. Nevertheless it is not quite dis-

tinctly divided off, because peculiar Himalayan elements

crop up again in Turke stan and the Altai Mountains—various

Grrosbeaks, Flycatchers, Eose-Finches, &c., &c.

The Ethiopian EBGioif is, as might be expected, an extremely
rich one, and has whole families of birds absolutely peculiar to

it. Amongst these are the Musoyhagidce, or Plantain-eaters,

the Colies, the Irrisoridce, the Gruinea-fowls, and the Secretary-

bird, while it is the special home of the Ostrich. It possesses

also Sun-birds, Hprnbills, and Weaver-birds, though these are

by no means confined to it.

In the Libyan subregion we meet with a Sun-bird and an
African genus of Starlings (Amydrus), extending northwards
into the Valley of the Jordan. One of the most peculiar of the

Birds of this subregion is the Balceniceps * (of the Upper Nile").

In Egypt the avifauna alternates with the season, the Nile valley

being overrun with migrants from the Palaearctic region during

the winter.

The West-African subregion is a very rich one t ; but its dis-

tinctive forms can hardly yet be enumerated satisfactorily. It

has a Pitta (a Malayan element), and several Babbling-thrushes

allied to Indian species. It has three species of Guinea-fowl,

and the Grey Parrot (Psittacus) has been said to have driven

away all diurnal birds of prey from Prince's Island. Six species

of birds are known to be peculiar to the island of St. Thomas.
It is essentially a forest region—the home of the Gorilla and
the Chimpanzee.

The South-African subregion has not very many peculiar

forms, but Ohcetops, many Chats, Larks, and Pipits are peculiar

to it, and it is the head-quarters of species which range into

other subregions, as, e. g.. Indicator. The Secretary-bird appears

here as a semidomestic one. In St. Helena is a race of Einged

* See ante, p. 39.

t Many West-African forms range across the Lake Country ; but there

are many peculiar Touracous, as well as Weaver-birds, Starlings, &B. Many
South-African birds range into this region, and many N.B. African- brrds

descend into it.

E 2
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Plovera {Mgialitis sanctce-Tielence) which is found nowhere else

in the world.

The East-African subregion has rather complex relations with

the three subregions already described ; but many absolutely

pecuUar forms have not yet been satisfactorily determined.

The Madagascar or the Mascarene subregion, which is so very

peculiar in its beasts, possesses also, as might be expected, a

very distinct avifauna.

A large number of genera are peculiar to it. More than tvvo

hundred species of birds are known to be its inhabitants, of

which 120 are land-birds, five-sixths of which are absolutely

peculiar to the island. But it contains ordinary as well as

peculiar kinds, and there is a slight Malayan element, and also

some British species. The now extinct Dodo, Solitaire, and
JEpyornis * were birds of this subregion. The Dodo inhabited

Mauritius, the Solitaire was found in Eodriguez, and jEpyornis

was peculiar to Madagascar itself. In the smaller islands several

other kinds of birds have also recently become extinct ; while

their remaining avifauna is very distinct. Thus Professor

Newton affirms that, though Mauritius and Reunion lie within

sight of each other and possess about the same number of species,

they do not appear to possess more than three in common.
The Indian Region is the home of the most gorgeous Gallina-

ceous birds—the Peacock, the Argus, Pire-backed, Polyplectron,

and other Pheasants. It is also the home of the Jungle-fowl,

and possesses exclusively most of the Asiatic Hornbills. Sun-
birds are found throughout the region, with Barbets, Cuckoos,
Bee-eaters, brUliant Kingfishers, the glossy, noisy Mynahs
{Eulabes), and more than twenty peculiar genera. Indeed,

three whole families of birds—the Hill-tits or Liotriehidce, the

Bulbuls or Pycnonotidce, and the Broadbills or Eurylmmidoe—
are peculiar to it.

Of its two subregions, the Malayan one is distinguished by
exhibiting some striking and interesting approximations to the
bird-fauna of the Australian region. Thus in the Philippines

we have a Cockatoo of the Australian genus Oacatua, and there,

as well as in the Nicobar Islands and Borneo, the Australian
mound-building Megapodim is met with. Hornbills are very
characteristic of the subregion, as is likewise the Argus Pheasant,

* Other extinct forms from this subregion have been already noticed •

see ante, p. 238.
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which is, however, also found in Siam. More than thirty-six

genera are peculiar to this subregion.

The Neabctic Eegion is one which is very poor in altogether

peculiar genera. On the one hand there is an entanglement
southwards with the Neotropical avifauna, while on the other

there is a great sameness between the Birds of North America,

Europe, and Siberia. There is, in fact, a considerable common
circumpolar avifauna. Out of three hundred and thirty

Nearctic genera, more than one third are common to it and the

Palasaretic region.

One of the most popularly known and truly peculiar of

American birds is the Turkey, and everyone has heard of the

Canvas-back- Duck, the Mocking-bird, and the Passenger Pigeon

—which are, in summer, mostly confined to the Nearctic portion

of the American continent. Those beautiful and exclusively

American forms—the Humming-birds—make their appearance

even in the northern part of the JSTearctic region, although, of

course, they become more numerous southwards. The most
characteristic family of the Nearctic region is that named Mni-
otiltidce, which contains brilliant little Warblers, which take the

place of the Old-World Sylviidm.

Altogether there are about twenty-four genera of birds abso-

lutely peculiar to the Nearctic region, and besides these there

are twenty-seven genera which have their home in it but migrate

in winter to the Neotropical region, the relation of the avifaunas

of these two regions being in Central Aiaerica in the winter,

like those before mentioned as existing between the Palaearctic

and Ethiopian faunas in the same season.

As to the appearance of different kinds in different provinces

of this region, it may be remarked as follows :

—

A peculiar Wren-like bird, Chamma, held to constitute a sub-

family by itself, is peculiar to California, as is also the Crested

Partridge {Oreortyx picta) and the great Californian Vulture

—

except that the latter ranges somewhat more northwards.

In the Alleghanian province we find the only North-American
Parrot (Gonurus earoUnensis) and the Mocking-bird, while it is

the main home of the Passenger Pigeon. Turkeys in the Palae-

arctic region are only found eastwards of the Rocky Mountains,

and are now extinct in the settled districts of Pennsylvania,

New England, and Canada. Flamingoes are found in Florida,

where also a Pelican may be met with, and another in California,

and a Darter, in summer, ascends to North Carolina and Illinois.
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The avifauna of Alaska is very largely Palsearetic, only twenty

genera out of sixty-three are peculiar to America.

Amongst the more northern birds are the Divers, not appear-

ing to breed south of 45° N. latitude.

Greenland possesses two genera which are peculiar to the

. Nearctic region ; but various species which breed there are of

European kinds, as, e. jr., the Sea-Eagle and the Kinged Plover.

The Tropic-birds {Phaeton) breed in the Bermudas. These

islands do not possess one peculiar species ; but they form an

important resting stage for migrants leaving their northern

homes in Labrador and Greenland for warmer winter-quarters.

The Neoteopical Eegion is perhaps the richest of the whole

world, and only yields to that next to be noticed (the Australian)

in the peculiarity of its avifauna. Not less than twenty-four

families are absolutely peculiar 1o it, while eight others are

almost so, only, as it were, straggling into the Nearctic region.

Amongst the most remarkable of its peculiar families are the

Toucans (Bhamphastidce). the Jacamars (Oalbulidce), the Mot-
mots (Momotidce), the Todies (Todidm), the Tinamous (Tina-

midce), the 'Hoa.tzin{OpisthocomidcE), the Trumpeters {PsopTiiidm),

and the Screamers (Palamedeidce). It is also the exclusive

home of the Condor, the Sun-bittern, the Cariama, the Eheas,

the true Macaws, and a multitude of Humming-birds, forming

one hundred and fifteen genera. The Curassows are almost

entirely Neotropical, and, altogether, there are something

like six hundred genera which are absolutely peculiar to this

region.

The Patagonian subregion is specially remarkable for its

Eheas and the Penguins of its shores. The family of Plant-

cutters (Phytotomidce) is almost peculiar to it, and altogether

there are about forty-six genera of birds here found, but not
found in any other of the six subregions. It is a curious fact

that each of the two chief islets of the Juan Fernandez group
has a Chilian Humming-bird as well as a species peculiar

to it.

The Falkland Islands have about half a dozen peculiar species

of birds.
^

The Brazilian subregion has forty-two peculiar genera. Its

fauna has much affinity to that of the Amazonian Valley ; but
it is distinguished partly by the entrance within its southern
borders of the Ehea, Cariama, and the Plant-cutters on the one
hand, and by the fact that the Hoatzin, the Sun-bittern, and the,
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Trumpeter, as well as certain other, not less noteworthy,
forms, are absent from it.

In the Amazonian subregion these are found, and it has alto-

gether twenty-seven peculiar genera. It is remarkable for

possessing a peculiar Goose (Ohenahpea;) not found anywhere
else in America, but plentiful in the Ethiopian region.

The Peruvian subregion is the only one which possesses the

Oil-bird {Steatomis earipensis), which is found in Trinidad and
considered to form a family by itself. This subregion has no
less than seventy-two peculiar genera, and is especially rich in

Tanagers and different kinds of Humming-birds, some of which
are so local that a species or two seems almost exclusively

confined to the slopes of one mountain.

The GentraUAmerican subregion is, as we already intimated,

a mixed region, having many intruders from the North. Out of

nin«ty-three genera found within it, but in no other Neotropical

subregion, just more than half are also Nearctic.

The Antillean subregion contains about one hundred and
forty genera, of which thirty are peculiar to it, but no less than
six are peculiar to Cuba and seven to Jamaica. The family of

Todies is entirely confined to this subregion ; and of its forty

other families it shares two with other Neotropical subregions

and eight with both the Neotropical and Nearctic regions, while

the Prigate-birds and Trogons, though found in the Old World
also, are not present in the Nearctic region.

,
The Austealian Eegion is that which possesses the most ex-

ceptional avifauna of all, both wdth respect to groups here found
and found nowhere else, and with respect to widely diffused

groups which are here either remarkable by their absence or by
having their head-quarters within it.

Thus the whole family of Birds of Paradise, and that of the

Bower-birds (PtilonorhyncMdce), the Lyre-birds (Menwa), the

Broad-billed, the Brush-tongued, and the Grass Parrakeets, the

bulk of the Cockatoos, the Emeus, the Cassowaries, the Apteryx,
and the Kagu *, are absolutely peculiar to this region, while the

Honey-suckers t and the Mound-makers J are almost so.

The Thick-headed Shrikes {Pachycephalince), the Caterpillar-

* See ante, p. 48.

t See ante, p. 9. One Bpeoies has crossed the Straits between BaE and
Lomboek, and so just entered the Indian region.

X They appear in the Philippine Islands and Iforth-western Borneo, as

well aa in the Ificobar Islands.
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eaters (Campophagidce), the Flower-peckers (Dicceidce), and

the Swallow-shrikes (Artamidce), feebly represented else-

wherej are most numerous here, while other groups of wide

distribution are here also most variously and richly developed.

Amongst these are the Weaver-finches, those exaggerated Goat-

suckers called " frog-mouths " or " more-porks" (Fodargidce), the

Pigeons, and the Kingfishers.

Two fifths of the genera of Pigeons are found in this region,

as well as the most beautiful and remarkable forms. Amongst
the latter is the Crowned Pigeon (Goura) and Diduncidus. The
cosmopolitan family of Kingfishers, which includes some
nineteen genera, has no less than ten of them peculiar to the

Australian region.

The remarkable family of Honey-suckers (Meliphagidci) is

very characteristic of the region, over the whole of which it

ranges, abounding in genera and species ; and the peculiar

Broad-tailed Parrakeets adorn it by thier gorgeous plumage.
But the absence of other forms from the Australian region is

no less remarkable. Thus there are no Pheasants *, which are

so remarkably characteristic of the adjacent Indian region,

while the specially Oriental Grreen Bulbuls (Ohloropsis) are

also wanting, and the same is the case with the elsewhere

widespread Vultures (Vulturidai) and Barbets (Megalamidce),

The generally abundant Thrushes {Turdidm) are few, while of

the three hundred species of Woodpeckers (Picidce) only four or

five penetrate from the Indian region as far as Lombock,
Celebes, and very few Pyenonotidce reach the Moluccas.
The Papuan subregion is characterized especially by its

Birds of Paradise, whicli (save those in Australia) are not
found out of it. The northern and western parts of the sub-

region have a considerable mixture of Oriental forms. Thus
Timor and the islands grouped round it share about thirty

genera with the Indian region, and thirty with the continent
of Australia. Celebes has about one hundred and fifty genera,
with ninety peculiar species of land-birds. Of those which are
not peculiar, about fifty-flve have been estimated t to be Indian
and twenty-two Australian.

JVew Guinea, the Aru Islands, and New Britain are remark-
able as the all hut exclusive home of the Cassowaries ; one only

* There is a Jungle-fowl in Celebes, which was perhaps introduced by
man.

t By the late Lord Tweeddale, long known as Lord Walden.
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being found in the island of Ceram and one in North Australia.

Hornbills do not extend beyond the Solomon Islands*

The Australian subregion proper has a very special Avifauna^
for out of nearly five hundred land-birds not more than five

and twenty at the most are found elsewhere. Amongst the

more remarkable absolutely peculiar birds are the Lyre-bird

and the Scrub-birds {Ati-ichiidce), the only two species of Emeu,
and all the Bower-birds except the genera Chlamydodera and
Amblyornis, which are both found in New Guinea. It is also

the exclusive home of the mound-building genus Leijpoa.

Australia has also a peculiar Bustard (Eupodotis). It is very

rich in Parrots, and has some peculiar forms.

The Polynesian subregion, though one so extremely scattered,

has nevertheless a very uniform Avifauna. Amongst the most
noteworthy peculiar genera found therein are the Kagu (Rhino-

chetus) in New Caledonia, and the Tooth-billed Pigeon {Didun-
eulus) in the Samoan Islands, whence also comes a most peculiar

short-winged Water-hen (Pareudiastes). The Sandwich Islands

alone show any very marked distinction, possessing as they do all

the Drepanididm. They have twenty genera of small (Passerine)

Land Birds. One of them is the cosmopolitan genus of Eooks and
Crows (Corvus), but nine are absolutely peculiar to the Sandwich
Islands. Amongst them it is to be noted that there are species

(of the genera Aerulocercus and Ghcetoptila) of that specially

Australian family the Honey-suckers. There is also a peculiar

Coot and Groose. ^ In Phillip Island there is, or was, a Parrot

of the genus Nestor {N. productus), which is with this exception

a New-Zealand genus ; and a curious form of Water-hen, now
extinct {Notornis alba), seems to have been last seen alive in

Norfolk and Lord Howe's Islands.

The New-Zealand subregion consists, as we have seen, princi-

pally of New Zealand, which, till the advent of man, may be

said to have been a very Paradise for Birds ; as then they

lorded it over the rest of the living world, having nothing to

fear from any beast of prey, hardly any kind of Mammal having

there existed.

It was inhabited by the gigantic species of Binomis, now
extinct *, and by the extinct forms Palapteryx and Euryapteryoe.

The most characteristic living form is the Apteryx f, but one

also most remarkable is the Owl-like Parrot {Stringops). The

* See ante, p. 238. t P. 64.
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•Weka Eail* (Oeydromus) and a species of the remarkable

Water-hen genus Motomis lately mentioned (iV. Mantelli) t are

also very noteworthy peculiar forms, as is also the Parson-bird

{Prosihemadera novce zelandice) and the Huia-bird {Heteralocha)
J.

The interesting genus of Parrots

—

Nestor—is also peculiar to

the Island, except the species already mentioned as inhabiting

Phillip Island. It is one of those—the Kea Parrot (N. nota-r

bilis)—which is so destructive to sheep, as we have already

stated §. A genus of Ducks {Nesonetta) is said to be peculiar to

the Auckland Islands.

* P. 63. t L. 0. Almost if not quite extinct now.

I See ante, p. 95. § See ante, p. 73,



CHAPTER VI.

The Classification op Bieds.

THE great multitude of Birds—of which upwards of eleven

thousand kinds at thte least are known to exist—makes it

obviously necessary for those who would study them to arrange

or classify them in groups. Otherwise the multitude of species

would be too great for our powers of imagination and memory.
The arrangement in groups, or Classification, of Birds, follows

the principles which have been adopted in the classification of

Animals generally. That system is one whereby creatures are

sorted into a series of groups, successively smaller, and more
and more subordinate.

Animals, like plants, are, as we said at starting ^, considered

as members of one great group, which has been fancifully

termed a " Kingdom "—the Animal Kingdom containing all

animals, as the Vegetable Kingdom contains all plants. The
principles adopted by both zoologists and botanists in subdividing

these " Kingdoms " are " morphological." By this term it is

meant that the characters upon which these classifications re-

pose, and by which the various subordinate groups are defined,

are characters taken from the shape, number, structure, and
mutual relations of the parts of which the various creatures so

classified are built up, and not upon what such parts do—the
characters refer to " structure " not to " function."

The kingdom of animals is divided into a variety of suhhing-

doms, each of which is, of course, a very large group of animals

indeed. Each subkingdom is again divided into subordinate

groups termed classes. Each class is again divided into orders,

and each order is further subdivided into families ; each family,

into genera,a,Tid each genus into species—a zoological species being
" a group of living organisms which differ only by inconstant

' See ante, p. 3.
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and sexual characters." Sometimes when a " class " contains

very many or very different " orders," the latter may be arranged

in sets, each of which is termed a subclass. Similarly when
there are many families in an order, such families may be

grouped in suborders ; and sometimes the suborders have to be

further divided into sections so that the families which compose

it may be arranged in different sets.

When also there are many genera in a family, such family is

divided into subfamilies to receive different groups of such

genera ; and very many " subfamilies " are found in Ornitho-

logy-

As we said in our introductory Chapter ^, all Birds taken

together form one class of Vertebrate, or back-boned. Animals,

and all Vertebrate animals taken together constitute a primary

divison of the Animal Kingdom called the Subkingdom. Verte-

brata. The class of Birds—the class Aves—has been at different

periods divided in various ways. Divisions—more physiological

than morphological—were instituted by both Linnseus and

Cuvier, on the lines of those differences of habit, and to a

certain extent, of structure, which were referred to when we
spoke ^ of the Scratchers and Cooers and Climbers, and Waders
and Swimmers, and birds of llaptorial habit.

By Linnaeus, Birds were arranged ^ in six orders :—1. Acci-

pitres (Birds of Prey). 2. Picoe (Humming-birds, Hoopoes,

Crows, Birds of Paradise, Toucans, Trogons, Parrots, Wood-
peckers, Wrynecks, Cuckoos, Barbets, Hornbills, Kingfishers,

Flycatchers, Honey-eaters, and Todies). 3. Anseres (Aquatic

Birds). 4. G'/'aZte (Waders, Ostrich, &c.). 5. G^aZKnoe (Gallina-

ceous Birds). And 6. Passeres (all the smaller Birds).

Cuvier also arranged Birds in six almost similar orders, as

follows :—1. Accipitres (Birds of Prey). 2. Passerince (including,

with LinnsBus's Passeres, also the Crows, Birds of Paradise,

Humming-birds, Hoopoes, Todies, and Hornbills). 3. Scansorice

(the rest of Linnaeus's " Picae "). 4. Oallinacem (Gallinaceous

Birds). 5. Orallatorice (Waders, the Ostrich, &c.). 6. Palmi-

pedes (Aquatic Birds).

He also subdivided his Passerinse into sections according to

the shape of the beak in the way previously stated *.

These classifications were long ago felt to be unsatisfactory,

' See ante, p. 1. ^ See ante, pp. 67 & 131.
' In the ' Systema Naturae,' 1766, tomus i.

* See ante, p. 132.
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and various attempts at improvement have from time to time
been made. It was considered that these groups did not respond
to or express those deeper affinities which were deemed to bind
various groups of birds together.

The Class of Birds was by no means the only one in which the
existence of deep or essential affinities were thought to contra-

dict that system of grouping which the adoption of merely super-

ficial characters had brought about. Not only was it clearly

seen that Bats were far more really like Whales than they were
like Birds, but it became manifest that the close association of

the exclusively aquatic Dugong and Manatee with the exclusively

aquatic Porpoise and Dolphin was an unnatural association.

The wide adoption of the theory of Evolution gave an easily

comprehensible explanation of a difference between superficial

resemblances and those which were deemed to be deep and
essential ones. The latter were thenceforth assumed to be

always the result of a descent from common ancestors, and
certain signs of genetic affinity. It seemed the easiest thing in

the world to discover what the different lines of inheritance

had been, and elaborate tables of descent—tables of phylogeny—
were rapidly drawn up by Haeckel of Jena and his followers.

Naturally the great wish of Ornithologists who aspired to be-

come the exponents of more profound views was to discover what
were the lines of descent in the class of Birds. It became their

predominant desire so to classify Birds that their classification

should by itself indicate what the main lines of " descent

"

during the process of Evolution had, as a matter of fact, been.

Many zealous and admirable efforts were successively made in

this direction. In the meantime, however, the phylogenetic

tables, drawn up too hastily for other classes of animals, turned

out one after another to be more or less unsatisfactory and
untenable.

Nor can it be denied that the efforts of Ornithologists in this

direction have been disappointingly destitute of satisfactory and
certain results. It had gradually become recognized, with

respect to other classes of animals, that many similarities of

structure must have had an independent origin, and it had, and

has since, become increasingly difficult to discriminate and draw

safe and accurate lines between resemblances due to inheritance

and resemblances due to some other cause or causes.

In the Class of Birds, the numbers of kinds in which is so

prodigious, while the differences which separate them are so
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small, it is especially difficult to make this discrimination.

Birds, moreover, are creatures which leave behind them com-

paratively few fossil remains, while every one now sees that the

number of species which have become extinct must be enormous.

The best Ornithologists, those even who are the most ardent

evolutionists, have come to despair of being ever able to deter^

mine satisfactorily what the exact genetic relations of different

groups of Birds really are. We think it then not only the wiser

course, but the only course consistent with the interests of the

student of science, to abstain from making any positive asser-

tions as to the genetic affinities of different Bird-groups. On
the other hand, we do not by any means deny the truth of the

theory which would ascribe real blood-relationship to different

groups of Birds. We desire to keep an open mind with respect

to questions of this kind, and we would advise our readers to do

the same. In the meantime we wish to avail ourselves of the

most recent labours of Ornithologists in this cause, and to give

the greatest weight to characters which may fairly be supposed

to indicate real relationship by descent. Characters of the

kind would have been regarded as essential and fundamental

ones even before the theory of evolution became popular

—

we mean characters derived from the form of the skeleton and

other anatomical peculiarities and from the mode of the process

of the development of the young.

We may thus legitimately speak of "real affinity,'' "true

relationship," and " essential connection," as existing between

certain Birds, whether or not a real genetic affinity exists

between them. If such genetic affinity does exist between

such Birds, then such a mode of speech has a plain and obvious

truth and fitness. But if such genetic affinity does not exist

between them, then such expressions must be understood to

denote resemblances such as were recognized as being of a

" deeper" kind than some other resemblances, before questions

of descent had begun to be discussed. A " deep resemblance
"

of this kind is one which is the sign of a great many other

resemblances, whereas a " superficial resemblance " has no such

significance.

This great uncertainty as to the full significance of characters

which no one can call " superficial," causes the classification of

Birds to be a more or less arbitrary one. The arbitrary nature
of Ornithological grouping is intensified by the habit which has

so long and widely prevailed of not even attempting to define the

groups by any constant and universal anatomical characters.
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The principal schemes for the classification of Birds which
have appeared since Ouvier's are those which have been pro-

pounded by Lilljeborg \ Huxley % Sundevall ', Garrod*,Sclater ',

Newton ', Eeichenow ', Stejneger °, Piirbringer °, Seebohm ^°,

Gadow ", and Sharpe ".

Mr. Henry Seebohm deserves exceptional credit for having

given us a classification founded on absolute diagnostic

characters, by which, for the first time perhaps, the definite

characteristics of the leading groups of Birds have been

clearly summarized. On this account we gladly avail our-

selves largely of his labours, and follow his grouping to a

very great extent.

We will shortly proceed to enumerate the principal groups

into which we think the Class of Birds is thus divisible, and to

give the characters of such leading groups. The classification

here offered is, however, put forward only in a tentative manner
and with much diffidence, as one which we think may be found

practically useful. But, before we proceed to the enumeration

of the groups, we would endeavour to stimulate and arouse the

interest of the Student by pointing out some striking examples

of errors into which we should fall, if we rested content with

merely superficial characters, such as we have mainly referred to

in our introductory chapter.

Birds may be shortly defined as feathered animals, since no
other animals possess such structures. They are, however.

Vertebrate animals with warm blood and anterior limbs

peculiarly modified. The skull always articulates with the

vertebral column by a single occipital condyle ", and the lower

I Proe. Zool. Soo. 1866. ^ P. Z. S. 1867.
^ 'Methodi Naturalis Avium Disponendarum Tentamen,' Stockholm,

1872.
* P. Z. S. 1873 and 1874. " Ibis, 1880.
* Eney. Brit., Art. " Ornithology " (wherein a full and admirable account

of the history of the science and of the works of its promoters is to be found).

' Die Vogel d. Zoolog. Garten, 1882.
' Standard Nat. Hist., Aves, 1885.
' Morphologie u. System, der "Vogel, 1888.
" ' Classification of Birds,' E. H. Porter, 1890.
II P. Z. S. 1889, and Bronn's Thierreioh, Aves, 1890. Also a paper read

before the Zoological Society while these pages were being revised for press

—March, 1892.
'^ 'A Review of recent attempts to-classify Birds,' 1891.
'' By which character Birds differ from man and beasts, where there are

two occipital condyles.
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jaw joins the skull by the intervention of a quadrate bone. The
right auriculo-ventricular valve of the four-chambered heart is

muscular, and there is a single aortic arch which arches over the

right bronchus. The optic lobes of the brain are lateral and
depressed, and reproduction is in all cases oviparous.

We put forward, in our initial chapter, a sketch which we
hoped might serve as an introduction to the whole Class of Birds.

But in our treatment of the subject we deliberately adopted
modes of grouping which we thought might be acceptable to

the beginner, and which had spontaneously suggested themselves

to the first teachers and classifiers of our science.

Now that we have, however, made acquaintance with the

anatomy of Birds, the time has come to put away the notions

wherewith we began, in favour of more advanced views.

We spoke ' of Pigeons immediately after Fowls and Phea-
sants, and of such they were formerly regarded as allies ; but

now the study of anatomy has separated these groups widely.

We treated ^ of the Penguin in connection with the Auk, for at

first sight these erect flightless Birds present obvious resem-
blances. Advanced Ornithology, however, places them poles

asunder. Close after the Cormorants we have spoken of ' those

yet more familiar coast-birds, the Gulls, and after them the

Petrels ; but we shall see that there is no real affinity between
them, though they at first seem alike. Neither has the Frigate-

bird any close relationship with the Albatross. The Flamin-

goes and the Herons, the Storks and the Cranes naturally seem
to the beginner akin, but they must be widely separated by the

advanced student, and the Homed Screamer of the South-

American forests will by him be brought down to the level of

the Goose.

The Curlew and the Ibis *, with their long bills, look alike,

but mature study shows us that the Curlew is a Plover ; while

Coursers and the Tinamous ', however to the popular eye they

may seem to run in couples, are seen by the scientific observer

to have hardly anything in common save their bird-nature and
mode of locomotion. However like to an ordinary Plover a

Stone-curlew {(Edicnemus) may look, it turns out in reality to

be far more of a Bustard.

For the sake of the beginner, we have mentioned ' the stream-

> See ante, p. 12. » P. 22. ' P 28
* See ante, p. 53. « Pp. 50 & 51. » P. 69".
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haunting Kingfisher and the Dipper one after the other, but
their essential differences are great indeed.
The large beaks of the Toucans have suggested ^ to us the

large-beaked Hornbills, but in truth, as we shall see, they are

in no way akin. Nor are the Colies ' really allied to Toucans
or Todies. The brilliant Trogons ' have led us to speak of the

Birds of Paradise, but the latter are really nothing but glorified

Crows, while the Lyre-bird, on the other hand, is nearly as

distinct in its nature as in the form of its tail. The Huia-bird,

again, is but a kind of Crow ; and the wonderful Opistho-

comus turns out to be not miles asunder from a game-cock,

being really an ally of the Curassows. The Bower-birds % on
further inquiry, prove to be Birds of Paradise, which have
taken to decorating their runs instead of their bodies !

The beginner will have deemed it natural that we' should

follow popular usage and associate the Swallows with the

Swifts, but his studies will show him that they may have as little

in common as have the true mole and the rat-mole amongst
beasts.

Creepers and Honey-eaters " have been mentioned together,

but they are not really allied ; and the brilliant Humming-birds
and Sun-birds ", beyond being passeriform birdi>, have little but

their brilliance in common, and are really groups rather distant

from one another.

The Orioles and Waxwings must also be extricated from the

company in which they have been provisionally placed, and the

wonderful Mocking-bird will be seen not to rank with the

Nightingale, but rather vidth the "Wren.

The Piping Crow, again, is not really a Crow, but a Shrike'.

The Osprey ^ has once more (unlikely as it seems) an outlook

towards the Owls ; while the American Vultures ' have little

affinity with real Vultures^" at all, or with Eagles or Owls either,

but perch by themselves ornithologically. Thus it is plain what
a scientifically heterogeneous group is that which we have spoken

of by the term " " Scansorial birds," as also that all those groups

which we have distinguished " as having conical, slender, or

widely gaping bills are not " natural" groups.

1 Pp. 74.-78.
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Having thus indicated a few of the more glaring mistakes

into which the beginner in Ornithology, if left to himself,

would in all probability fall (as our earlier scientific predecessors

did fall), we will profceed to point out what we regard as

the various successively subordinate groups of birds from sub-

classes down to genera. After each Family or Subfamily we
will add a list of the genera belonging to each, with what we
deem about the probable number of species therein contained.

We only offer the classification here proposed, after careful

consultations with masters in Ornithology, and for this reason

we are persuaded that it will be found to be of considerable

use to the student, and a quite sufficient introduction to the

systematic study of the Class, or any selected section of that

Class.

The whole Class of Birds is divided into two very large,

primary groups, each of which is a " SUBCLASS," and which

are respectively named Garinatce and Ratitce.

The latter includes only the Ostrich, Eheas, Cassowaries,

Emeus, and the different species of Apteryx amongst living

birds, but the various kinds of Dinornis also belonged to it. All

other Birds belong to the Oarinatw.

They are distinguished by the following characters :

—

Oarinatw. Eatitce.

Sternum almost always with Sternum never keeled,

a keel.'

Coracoid and clavicle so Coracoid and clavicle so

placed as to form together an placed as to form together a

acute angle. very obtuse angle.

The whole Class of Birds may be divided into eighteen
" Oedjies," as follows :—I. Passeriformes. II. Coraciiformes.

. III. Piciformes. IV. Coccyges. V. Columbiformes. VI.

Psittaci. VII. Eaptores. VIII, Steganopodes. IX. Hero-
diones. X. Alectorides. XI. Galliniforraes. XII. Limicoli-

formes. XIII. Tubinares. XIV. Pygopodiformes. XV. La-
mellirostres. XVI. Impennes. XVII. Crypturi.

The above Orders are all the Carinate Birds.

' The Parrot Stringopi, the Rail-like bird Notomis, and the Hoatzin,

Opiathocomus, are thp only exceptions.
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XVIII. Struthiones.

This last order contains all the Eatitse.

It is absolutely impossible to arrange the Orders which make
up the Class of Birds in any linear series which shall express
their affinities. A few such groups may be placed in juxta-

position, and then follows an inevitable break. On the theory
of Eyolution all the various groups now existing are, as it were,

diverging twigs from small branches which sprang from larger

branches, and these from others, and so on, till we come to the

stem. It would manifestly be impossible, so to enumerate the

twigs of a tree in a linear series, that their linear succession

should indicate their relative relationships to the trunk whence
they all sprang. Just as difficult would it be to express the

genetic relations of Birds by placing them in any hnear series

whatever, and the same may be said of their deeper structural

resemblances even apart from the theory of Evolution.

The first Order, Passeriformes, includes by far the greater

number of birds, and all those spoken of in our introductory

chapter as Passerine ^ birds. There are doubtless more than six

thousand six hundred species.

Follovidng Mr. Seebohm, we divide this mass into three

groups, of approximatively equal rank, as suborders, and name
them : 1. Passeres, 2. Ewylcemi, and 3. TrochiU. The third

suborder includes all the Humming-birds and no others. The
second suborder takes in only the Broadbills and their allies ^
while the first suborder includes all the other Passerine Birds.

The characters of these groups are as follows :

—

Subclass! CAEINAT^.
Order I. PASSERIFOEMES.

Perching-birds, the young of which are born helpless and

need to be fed in the nest for ipany days, yet which hardly

ever pass through any downy stage ^. The hallux is always

present as a hind toe, is well-developed, separably moveable, and

furnished with a larger claw than the others. "Wing-coverts

somewhat few in number and rather small ;
greater coverts

' See ante, p. 131. ^ See ante,yi. 77.

' Thickly eovered with down only in the Lyre-bird (Menura),

S 2



26o ELEMENTS OF OENITHOIiOGT.

arranged in a simple row not extending beyond the secondaries

;

colic caeca almost always present ; a spinal feather-tract on a

considerable part of the neck, well defined by lateral bare tracts

and not split by a spinal bare tract ; hind toe supplied by a

tendon from the flexor longus hallucis^ ; no amhiens or accessory

femoro-caudal ; oil-gland present but nude ; feet non-zygndac-

tyle ; mid-front of sternum not perforated to receive processes

of coracoids ; no basipterygoid processes ; dorsal vertebrae never

opisthoeoelous ; cervical vertebrae never more than fifteen.

Suborder 1. Passeres.

Palate segithognathous ' ; not more than 15 cervical ver-

tebrae; tendons of flexores Jiallucis and longus digitorum not

connected ; manubrium generally bifurcated ; intrinsic vocal

muscles mostly fixed to ends of bronchial semirings ; lower end

of trachea almost always modified into a vocal organ ; bill often

long and slender ; rarely broad, with very wide gape ; hand

not very long or humerus very short.

Suborder 2. Eurylcemi.

Palate segithognathous ; nasals holorhinal ° ; dorsal vertebrae

heterocoelous * ; tendons of flexores halhicis and longus digi-

torum connected ; manubrium not bifurcated ; intrinsic vocal

muscles fixed near the middle of the bronchial semirings ; lower

end of trachea not modified into a vocal organ ; bill always

very broad, and gape very vride ; hand not very long or humerus

very short : a large purse-like nest ; eggs minutely spotted with

brown.

Suborder 3. Trochili.

Palate more or less schizognathous ; basipterygoid processes

absent ; nasals holorhinal ; thyro-hyals arching over skull, as in

Woodpeckers : tendons of. flexores hallucis and longus digitm-um

' See ante, p. 205. " See ante, p. 186.
5 See ante, p. 181. " See ante, p. 171.
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1

connected ; manubrium not bifurcated ; keel deep, posteriorly

rounded and without indentations ; bill always long and

slender, gape always narrow ; hand very long and humerus

very short ; no semitendinosus or accessory semitendinosus ; only

a left carotid present ; no caeca.

The enormous suborder Passeres, which contains upwards of

6200 species, is divisible into two sections, distinguished as

Acromyodi (or Oseines) and Mesomyodi.

In the former the intrinsic muscles of the syrinx are

fixed to the ends of the bronchial semirings; while in the

Mesomyodi they are fixed to the middle of the bronchial

semirings '.

The section Acromyodi is much the larger one, and may be

said to contain no less than thirty-nine families of Birds.

These families and all the families of Passeres have been
limited and arranged by us in accordance with the views of

Dr. E. Bowdler Sharpe, F.L.S., most kindly communicated to

us, and they will stand in the order adopted by him, though
it is impossible to arrange them, any more than the orders of

Birds (and for the same reason), in any satisfactory linear series

The student will see that the family and subfamily names are

modifications of the names of the various genera which are

respectively the types of such families.

Thus the first family Corvidce^ is the family of the Crows.
The second is Paradiseidce, or Birds of Paradise. The third is

PtilonorhynchidcB, or the Bower-birds. The fourth is Siwmidce,

or the true Starlings; while the Tree-starlings, Eulabetidce,

form the fifth family. The sixth family, Euryoerotidce, is

constituted by a single genus and, as yet, a single species—the

Blue-bill. Birds called Drongos, Dicruridce ", form the seventh

family ; the eighth, OrioUdcB, being constituted by the Orioles.

The ninth, leteridce, is made up of the Cassiques and Hangnests,

and the tenth.,Ploceid<iE, oftheWeaver-birds. The eleventh family

is that of the Tanagers, Tanagridce; and the twelfth is composed
of the American Creepers, Ccerehidce. To these succeed the

Sandwich-Island Honey-eaters, Drepanididae.. The great family

of Finches ', Fringillidm, comes next ; while the Larks *, Alau-

didce, and the Wagtails * and Pipits, Motacillidce, make up the

' Page 214. ' See ante, p. 122.

' P. 105. * P. 109. ' P. 111.
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fifteenth and sixteenth families. The next three families are

the MniotiltidcB or American Warblers, the true Creepers or

Certhiidce, and the Honey-eaters or Meliphagiclm ; while the

twentieth family is composed of the Sun-birds, Nectariniidm, so

apt to be confounded, popularly, with the Humming-birds. Next
come the Flower-peckers or Dicoddce, followed by the White-
eyes, Zosteropidm, and then the attractive families of Titmice

'

or Paridce, and Gold-crests, Regulidfr.. The twenty-fifth family

is that of the Shrikes, Laniidce ; after which comes the family

of Swallow-shrikes, sometimes called " Wood-swallows," Arta-

midce, which consists of only two genera. Then follows the

small family represented by our Waxwing ' (Ampelidw), followed

by the Greenlets or Vireonidw. The Warblej-s, Syhiidce, form
the twenty-ninth family, after which come the Thrushes or

Turdidce ^ (containing the Nightingale), followed by the Dip-
pers * or the Cinclidm, which seem to be modified aquatic Wrens
and far away, indeed, from the Kingfisher in their affinities.

Then come the Wrens ^ Troglodylidw, followed by the Mimidoe,

or Mocking-birds, and the Accentors or Accentoridce. Next
comes the thirty-fifth family, or the great family of Babblers,

TimeliidcB, followed by that of the Bulbuls ", Pycnonotidoe, that

of the Cuckoo-shrikes, Campophagidoe, and that of the Fly-

catchers', Muscicapidce. The thirty-ninth and last family of

the first section of Passeres is formed by the Martins and
Swallows ", or Eirundinidce.

The second section of the suborder Passeres, the section

Mesomyodi, contains twelve families, which are separable into

divisions, distinguished as Oligomyodce, Tracheophonce, Atriehm,
and Menurce.

In the first the lower end of the trachea is not modified to

form a vocal organ, but in the Tracheophonce it is so modified,

while in them the bronchi do not contribute to form it.

The first of the twelve families, the fortieth of the suborder
of Passeres, is that of the Tyrant-birds ° or Tyrannidm ; then
comes a family of but three, as yet determined species, the

Sharp-bills or Oxyrhamphidce, followed by the Pipridm or
Manakins, which are small shy birds inhabiting South-American
woods, and consisting of about seventy species. After this

1 p. 102.
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follows the forty-third family—the Chatterers, Cotim/idce—the
type of which is the Blue Chatterer, and which also contains
the other interesting birds before mentioned by us '—namely,
the Cock-of-the-Eock, the TJmbrella-bird, and the Bell-bird.

The next family group consists of the Plant-cutters, Phytoto-

midce, a small group of South-American birds. To these

succeed the Wattled Ant-thrushes, Philepittidce, the Pittidce,

or Old-world Ant-thrushes, and the very small family of New-
Zealand Wrens, XenicidcB, with only five known species.

The next and forty-eighth family, that of the Dendroeolaplidce',

is the first family of the division TracheaphonoB. It is the
family of the Wood-hewers and Oven-birds ^ To this succeeds

the family of American Ant-thrushes*, or Formicariida, and
after that the small families, G-nat-eaters, Gonopophaffidce, and
the Tapaculos or PteroptocMdce (that might be called " tilt-

tails "), with which the second division of Passerine Birds

terminates.

The third division of the section Mesomyodi is formed by the

Scrub-birds—the fifty-second family, Atrichiidce. The trachea

and vocal organs are as in ^ the Oligomyodce, but the sternum is

quite exceptional. The fourth and last division, the Menurce,

consists only of the Lyre-birds—the family Menuridce. It

resembles the Oligomyodce, as does the third division, but is

entirely peculiar, in the downy clothing of its young.

The divisions may be expressed in a tabular form, thus :

—

Order PASSEEIFOBMES.

Suborders Passeres. Ewrularmi, Trochili.

Sections Acromyodi, Mesomvodi.
(39 families) T

Divisions OligomyodaB Tracheophonie Atrichise MenursB

(8 families). (4 families). (1 family). (1 family).

1 See ante, pp. 91-95. ^ P. 118.

» P. 120. ' P. 110.
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The suborder Eurylwmi contains two families, those of the

Green Broadbills, or Cah/ptomenidcB, and those of the Broad-

bills ^ par excellence, the Eurylcemidce,

The suborder of Humming-birds, Trochili, contains but a

single family, Frochilidce °, and subfamily Trochilince.

The second order, Coraciiformes, contains probably more than

523 species, including the Kingfishers, Swifts, and Hombills,

with their allies, and these, again following Mr. Seebohm, we
group in three, suborders, namely, (1) Coracioe, (2) Hatcyones,

and (3) Bucerot^.

The characters of these groups may be thus stated :

—

. Order II. COEACIIFOEMES.

Hallux present and connected with the flexor longus digi-

torum, and not with the flexor longus hallucis
;
plantar tendons

not free ; no ambiens
;

young born nearly naked ; wing-

coverts large ; anterior toes united together at the base for some

distance ; outer toe a little shorter than the middle one, and

with three joints ; inner (or second) toe either joined to the

middle one for some distance, or absent ; bill long and tapering

;

nostrils basal, above the middle of the mandible ; tongue not

extensile.

Suborder 1. Coracice.

Spinal feather-tract well defined on the neck, but forked on

the upper back; oil-gland generally present but not tufted;

palate variously formed ; a semitendinosus present (except in

the Swifts) ; caeca present (except in the Swifts) ; basipterygoid

processes ' sometimes present ; manubrium not generally forked

;

sternum * never perforated for coracoids, save in the Meropidce,

Suborder 2. Haleyones.

Spinal feather-tract well defined on the neck and not forked

on the back ; oil-gland always present and generally tufted

;

^ P. 77.
'

' P. 100.
' See ante, p. 184. * See ante, p. 178.
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palate desmognathous ; no caeca, save in Todies, where they are

large ; no pterygoid processes ; epistemal processes of sternum

not perforated for coracoids ; accessory semitendinosus present,

save in the Kingfishers.

Suborder 3. Bueerotes.

Spinal feather-tract not defined on the neck; oil-gland

tufted
;

palate desmognathous ; no c«ca; basipterygoid pro-

cesses ; mid-front of sternum grooved or perforated for coracoid

processes ; sternum with two posterior notches
;
femoro-eauddl,

semitendinosus, and accessory semitendinosus present; ambiens

and accessory femoro-caudal absent; bill large, strong, and

arched ; wings short ; female incubates enclosed in a tree.

This order contains twelve families, whereof seven belong

to the first suborder and four to the second.

The families belonging to the Coracice are those of the Swifts

(Cypselidce) ; the Goatsuckers i (Caprimulgidce) ; that of the

Oil-bird °—which is thus shown to be far indeed from the

liaptorial group—the SteatornithidcB ; the Frog-mouths or

More-porks, Podargidce, and the family of the Cyrombo of

Madagascar—the Leptosomidce. Next comes the family which
contains the type of the suborder Coracice, namely the com-
mon EoUer ', and, lastly, the pretty and attractive Bee-eaters

*

or Meropidce.

The suborder Halcyones contains the very small family of

Colies", Coliidce, and the very large one of Kingfishers %
Alcedinidce ; also the Motmots ', Momotidce, and the half-dozen

Todies ', Todidm.

The suborder Bueerotes consists but of a single family,

Bucerotidce, containing all the Hornbills ".

The third order of Birds, the Piciformes, also consists of about

650 species in three suborders:—1. Upupoe, 2. Trogones, and

3. Scansores. The following are their characters :

—

• p. 86.
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Order III. PICIFOEMES.

Toung born helpless, but pass through no downy stage

;

hallux mostly present in the form of a hind toe, but sometimes

the hind toe is the fourth digit ; a spinal feather-tract on a

considerable part of the neck, well defined by lateral bare

tracts, and not split by a spinal bare tract ; hind toe, or toes,

supplied by flexor longus hallucis; no ambiens or accessory

femoro-caudal ; oil-gland always present, tufted or not tufted :

feet generally zygodaetyle ; rostrum of sternum generally not

perforated for coracoids ; generally no basipterygoid processes

;

dorsal vertebrse never opisthocoelous ; cervical vertebrae never

more than fifteen.

Suborder 1. Upupm.

Deep plantar tendons free ; sternum perforated for processes

of coracoids ; palate desmognathous ; sternum with two deep

posterior notches ; oil-gland tufted ; spinal feather-tract forked

on the upper back ; second digit not reversed ; basipterygoid

processes absent ; no casca.

Suborder 2. Trogones.

Each deep plantar tendon bifurcating to supply two ioes;

sternum not perforated for coracoids ; sternum with four

posterior indentations
;
palate schizognathous ; spinal feather-

tract well defined from nape to oil-gland, but not forked;

second digit reversed ; basipterygoid processes present ; oil-

gland present and nude ; caeca present.

Suborder 3. Scansores.

Flexor digitorum sending a tendon to third digit only;

flexor hallucis joining just mentioned tendon, and then supply-

ing hallux, second and fourth digits ; sternum not perforated

for coracoids
;

palate various ; oil-gland nude or tufted

;

spinal feather-tract well defined on the neck and forked on the
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lower (not on the upper) back ; feet zygodactyle ; basipterygoid

processes absent.

There are nine families in this order : two to the first sub-
order, one to the second, and. six to tlie third.

The first is the Upupidce, and consists of the Hoopoes^.
The second is the Irrisoridce, which includes the Wood-hoopoes.
The third embraces all the Trogons^ and is named Trogo-
nidce.

The first family of the third suborder is called Galhulidce, and
contains the Jacamars ^
The second family contains the Puff-birds*, and is named

-Bucconidce, while the third is the very large family of "Wood-
peckers " and Wrynecks, called, from the type, Picidce. The
remaining three families are the Indieatoridce or Honey-
guides ", the CapitonidcB or Barbets ', and the handsome but
strange Toucans, Ehamphastidce.

The fourth order, with more than 190 species, is Coccyges,

which may be divided into two suborders, each containingbut a

single family.

The first suborder is that named Musophagi, and the second

is called CueuU.

Their characters stand thus :

—

Order IV, COCCYGES.

Palate desmognathous ; no basipterygoid processes ; hallux

always present and supplied by jleocor Tiallucis ; second, third,

and fourth digits supplied by flexor digitorum ; young born

helpless, but not passing through a downy stage ; feet often

zygodactyle ; dorsal vertebrae not opisthocoelous.

Suborder 1. Musophagi.

Plantar tendons not free ; spinal feather-tract both well

defined on the neck and not forked on the back; oil-gland

tufted ; feet may be semi-zygodactyle.

' P. 86. The Hoopoes are nearly related to the Hombills, and form a
transition from them to the other Pieiformes.

= P. 88. ' P. 77. * P. 76.
' P. 70. « P. 84. • P. 75.
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Suborder 2. CucuU,

Plantar tendons not free; spinal feather-tract not well

defined on the neck and not forked on the back ; oil-gland nude

;

feet zygodactyle.

The family of the first suborder is MusopTmgidw, and contains

all the Plantain-eaters ^. Those of the second suborder are the

Cuculidce, or the family of true Cuckoos ", and the Oentropidce,

or the large-headed Cuckoos, and the Phoenicophainidm, em-

bracing the Bush-cuckoos, many of which are very beautiful.

Then follow the Pheasant Cuckoos (Neomorphidce), the Soft-

plumed Cuckoos {Bijplopteridce), and the Anis {Crotophagidm).

The fifth order may be named Columhiformes, and contains

the two suborders 1. Columbm and 2. Pterocletes, with more than

370 species, the characters of which are as follows :

—

Order V. COLrMBIFOEMES.

Maxillo-palatines not united across the middle line ; a hallux

present supplied by flexor Jialluds ; palate schizognathous

;

nasals schizorhinal ; basipterygoid processes present ; sternum

not perforated for coracoids ; oil-gland nude if present.

Suborder 1. Golumhce.

Young born helpless and requiring to be fed for many days,

but not passing through a downy stage ; a special feather-tract

on a considerable part of the neck, well defined by bare tracts

and not split by a spinal bare tract ; nostrils close to margin of

mandible and covered with a soft cuticle, forming a large swell-

ing ; tarsus covered with large transverse scales in front ; csBca

present or absent ; mostly two notches on either side of

sternum, but the inner pair are sometimes replaced by fora-

mina and sometimes absent.

Suborder 2. Pterocletes.

Young born covered with down and able to run in a few

1 P. 79. 2 p_ 85.
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hours ; no lateral bare tracts on neck ; two notches on each side

of binder margin of sternum ; oil-gland preseat ; no powder-

down patches ; no swollen soft cuticle covering nostrils ; basi-

pterygoids rather backwards ; caeca present.

The first suborder includes the very large family of Doves
and Pigeons ^ {Golumhidce), aud the family which contains only

the tooth-billed Pigeon, and is called Didunculidce.

The second suborder has a single small family which consists

of the Sand-grouse ', and is named Pteroclidoe.

The sixth order, with nearly 500 species, is Psittaci, and is not

divided into suborders. Its characters may be thus expressed :

—

Order VI. PSITTACI.

Palate desmognathous ; maxilla exceptionally moveable ; basi-

pterygoid processes absent ; hallux always present and supplied

by the Jlexor hallucis ; young born helpless and nearly naked
;

feet zygodactyle ; dorsal vertebrse opisthocoelous ; spinal feather-

tract well defined on the neck and forked on the upper back

;

plantar tendons not free ; oil-gland tufted or absent ; tarso-

metatarsus very short compared with the length of the tibia.

There are six different families belonging to this order.

The first of these, Nestoridm, contains the singular Kea Parrot ^

and all the Nestors. The second family is named Loriidce, and
is that of the Brush-tongued Parrots and Lories. The third

family, Gydopsittaeidm, contains but two genera. The fourth,

Cacatuidce, is that of the Cockatoos. The bulk of the order is

contained in the fifth family, Psittacidce, in which are the

Macaws, the true Parrot (which gives its name to the family),

the Love-bird, Agapomis, and the Eose-ringed Parrakeet

(PalcBornis torquatm)—the only Parrot supposed to have been

known to the ancients. The last family, Stnngopidce, contains

only the curious Owl-like Parrot *-

The seventh order, of more than 500 species, is that of the

Birds of Prey, Eaptores, and consists of the suborders 1. Fal-

cones, 2. Serpentarii, 3. Cathartes, and 4. Striges.

1 P. 13. = P. 12. ' P. 73. * P. 72.
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The characters of these groups are as follows :

—

Order VII. EAPTOEES.

Beak raptorial ; claws long, strong, much curved, and very

sharp ; young born helpless and either with down or, if naked,

then soon passing through a downy stage ; plantar tendons

united ; maxillo-palatiues united in the middle line
; palate

neither segithognathous nor schizognathous ; spinal feather-tract

forked on upper back ; sternum not perforated for coracoids
;

nasals not schizorhinal ; dorsal vertebrae not opisthocoelous

;

cervical vertebrae not more than 18 ; mandible not produced

backwards beyond the quadrate ; hallux with more than one

phalanx ; oil-gland present and tufted or nude ; caeca present or

absent.

Suborder 1. Falcones.

Basipterygoid processes absent ; spinal feather-tract well

defined on the neck ; oil-gland with a circlet of feathers ; tarso-

metatarsus not very elongated ; amhiens and femoro-cavddl pre-

sent ; accessory femoro-caudal, semitendinosus, and accessory semi-

tendinosus absent ; basal phalanx of third digit not generally

shortened ; nostrils not perforated through ; dorsal vertebrse

heterocoelous ; hallux supplied hj flexor hallncis; an organ of

voice present.

Suborder 2. Serpentarii.

Palate desmognathous ; basipterygoid processes well deve-

loped ; spinal feather-tract well defined on the neck ; oil-gland

tufted ; tarsi (tarso-metatarsals) very elongated ; no femoro-

caudal, but accessory femoro-caudal, semitendinosus, and accessory

semitendinosus present ; basal phalanx of third digit not greatly

shortened ; hallux supplied hj flexor hallucis ; an organ of voice

present ; nostrils not perforated through.
'
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1

Suborder 3. Caihartes,

Palate desmognathous ; basipterygoid processes present and

large ; spinal feafcher-tract not defined on the neck ; oil-gland

present, but nude : tarsi not very elongated ; femoro-eaudal

sometimes absent, but semitendinosus and accessory semitendinosus

present; youug soon covered with down; basal phalanx o£

third digit not greatly shortened ; no organ of voice ; nostrils

perforated through ; lateral toes joined to middle one by a fold

of skin ; hallux elevated and supplied by flexor digitorum and

not by the flexor hallucis ; no c%ca.

Suborder 4. Striges.

Palate desmognathous ; basipterygoid processes present

;

spinal feather-tract well defined on the neck ; oil-gland pre-

sent, but nude ;» tarsi not elongated
;
femoro-eaudal present

;

accessory femoro-eaudal, semitendinosus, accessory semitendinosus,

and ambiens absent ; outer toe reversible ; basal phalanx of third

digit greatly shortened ; hallux supplied hj flexor hallucis auA

not by the_^a;or digitorum ; an organ of voice present ; nostrils

not perforated through ; eyes directed forwards.

There are seven families of Eaptorial Birds, three belonging

to the first suborder and two to the second.

The first family includes all the Palcons ', Eagles, Hawks,
and Buzzards, and is accordingly termed Falconidce. The second

family contains the Ospreys, and is called from them Pandionidw.

The third family, Vulturidce, contains the true Vultures '.

The second suborder has but one family, termed Oypoge-

ranidce, from the generic name of the Secretary-bird ^

The third suborder contains only a single family, which is

composed of the American Vultures, and is named from the

Condor, Sarcorhamphidce.

The fourth suborder, that of the Owls, contains two families.

The first of these is Bvhonidce, and contains the great majority

of the species, including the type, the Eagle-owl *. The second

1 P. 124. ^ P. 127.

" P. 129. * P. 130.
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family of Owls is named Stngidos from the generic tenn applied

to the typical species of the whole suborder—namely, the Barn-

owls.

The next and eighth order, with 68 species, is that of the

Steganopodes, the characters of which may be thus expressed :

—

Order VIII. STEGANOPODES.

Palate desmognathous ; plumage of neck continuous ; young

born helpless, passing through a downy stage ; hallux supplied

hj flexor Jiallucis; a tufted oil-gland; caeca present; no basi-

pterygoid processes ; mandible not produced backwards beyond

the quadrate ; sternum not perforated by coracoids.

There are three families in this order. The first is the

Pelecanidce, and contains all the Gannets \ Pelicans ', Cormo-

rants, and Darters ^ The second contains the Tropic-birds',

and is named Phaetontidce ; while the Frigate-bird ' bestows

its name on the third family of Tachypetidoe.

The ninth order, the Herodiones, has about 134 species, with

the following characters :

—

Order IX. HEEODIONES.

Spinal feather-tract either not defined or not reaching far

up on the neck
; fl^exor digitorum not supplying the hallux

;

young bom helpless and passing through a downy stage ; palate

desmognathous ; basipterygoid processes absent ; nasals schizo-

rhinal or not so ; semitendinosus present ; dorsal vertebrae not

opisthocoelous ; oil-gland present and tufted.

Eive families belong to this order. The first of these, Arde-

idce, embraces the Herons and Bitterns °. The second family,

Scopidce, includes the TJmbrette ', the Shoe-bill °, and the Boat-

bill °. The third family, Ciconiidce, includes the Storks ", the^

Adjutant", and the Wood Stork '^ but not the Crane", which

belongs to quite another order. The fourth family is called

1 p. 27.
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FlatalddcB from the Spoonbill' ; and the fifth and last, Ibididce,

takes its denomination from the Sacred Bird of Egypt ".

The riQxt oTder, Alectorides, contains at least 243 species, and
is divisible into two suborders—1. Qruarice and 2. Fulicarice,

with the following characters :

—

Order X. ALECTOEIDBS.

Spinal feather-tract forked on upper neck ; if a plantar

tendon goes to hallux, it is from the Jleieor Judlucis ; young born

covered with down and able to run in a few hours
;
palate not

desmognathous ; basipterygoid processes present or absent

;

nasals sehizorhinal or holorhinal ; anJ>iens and femoro-caudal not

simultaneously absent; mandible not produced backwards

beyond quadrate ; dorsal vertebrae heterocoelous ; sternum not

perforated for coracoids.;

Suborder 1. Qruarim.

Maxillo-palatines not coalescing together or with vomer

;

nasals sehizorhinal ; oil-gland present, nude or tufted.

Suborder 2. Fulicarice.

Palate schizognathous ; nasals holorhinal j oil-gland present

or absent, nude or tuftedi

There are nine families in this order, whereof four belong to

the first suborder.

The first family is that of the Cranes, Qruidw, and the

second that of the Hemipodes ^, whence it is called Turnicidw.

The third iamilj, Bhinochetidce, contnina the Kagu*j and the

fourth, Eurypygidce, consists of the Sun-bittern " alone, which

is thus a very different bird from the true Bittern. The fifth

family, OtidoB, has its name from the Bustards ^ while the

sixth, GariamidcB, contains but two species, one of which is

that singular bird the Cariama'. Next follows the Heliomithidce,

named from the South-American bird before noticed ^ The

P. 51.



274 BLBMBNTS OE OBNITHOLOGT.

eighth family is the Ballidce, so called from the Bails ^, the Weka
Eail, Coots ^, Moor-hens, and birds of the genus N'otornis',

which enter into it.

The last family contains but a single genus, that of the

Trumpeter *. Hence it is termed Psophudce.

The eleventh order, Odlliformes, contains nearly 320 species

in two extremely unequal suborders—namely, 1. Dysodm and
2. GallinoB.

Their characters may be expressed as follows :

—

Order XI. GALUFOEMES.

Toung born covered with down or feathers ; maxUlo-palatines

not united across the middle Kne ; hallux rather or very larg

and supplied from flexor halluds ; nasals holorhinal ; oil-gland

generally present, tufted, save in the Megapodes; sternum

either perforated to receive the cqracoids or else with, a quite

rudimentary keel ; sternum vdtb two notches on either side of

its posterior margin; basipterygoid processes almost always

present and articulating with the pterygoids as near the pala-

tines as possible.

Suborder 1. Dysodm.

Keel of sternum rudimentary; episternal processes perfo-

rated ; hallux very large ; oil-gland tufted ; basipterygoid pro-

cesses absent in the adult condition.

Suborder. 2. Gallmce.

Keel of sternum well developed ; sternum often perforated

to receive processes from coracoids ; hallux moderate ; oil-gland

sometimes nude, sometimes absent, sometimes tufted.

There are five families in this order, of which only one belongs

to the first suborder.

This first family, Opisthocomidoe, contains only the Hoatzin '.

' P. 17. ^ P. 18. > p. 63.
* P. 45. » P. 94.
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The second, Phasianidm, includes all the Peacocks, Pheasants\
Tragopan8^ Tm-£eys, Fowls, and Guinea-fowls'. The third
family, Tetraonidce, takes its name from the Capercailzie,
and also includes the Partridges and Quails, the Californian
Quail*, and many others. The Curassows' constitute the
fourth family, Cracidce, whilst the last family of Megapodidce
consists of the Mound-builders \ also called Megapodes and
Brush-turkeys.

The twelfth order, Limicoliformes, of 330 species, contains the
silborders 1. Limicolce and 2. Gavice, which may be characterized

thus :

—

Order XH. LIMICOLIPOEMES.
Toung born covered with down and able to run in a few

hours ; palate schizognathous ; dorsal vertebrae more or less

opisthocoelous ; spinal feather-tract forked on the upper back ;

nasals mostly schizorhinal, sometimes holorhinal ; fontanelles

often present on the lateral occipital bones ; oil-gland tufted.

Suborder 1. Limicolce.

Basipterygoid processes present; dorsal vertebrae always

opisthocoelous.

Suborder 2. Qavim.

Basipterygoid processes absent ; dorsal vertebrae more or less

opisthocoelous.

In this order there are four families, two to each suborder.

The first family, Charadriidce, receives its name from the

Plovers'; but it also contains the Curlews", the Woodcock,
the Snipes and Stints, the Sandpipers, the Euffs", God-
wits and Oyster-catchers ", the Stilts " and Avocet ", the

Crooked-bill Plover", the Thick-knees", the Peewit, the

Coursers ^', the Pratincole ", that very curious bird the Sheath-

P. 5.
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bill ^, the Turnstones, and various other forms. The second
family is composed of the Jacanas ', whence it is termed Par-
ridw. The third family includes the Terns ' and that singular

species the Skimmer *. It is the family Sternidm. The foutth

and last family, Laridce, includes the GuUs ', with the Eobber-
guUs or Skuas.

The thirteenth order, the Tuhinares, with about 115 species,

has the following characters :—

Order XIII. TITBHSTAEES.

Nostrils produced externally into tubes
;
young fed by the

parents for some time in the nest ; nasals holorhinal ; dorsal

vertebrae heterocoelous ; haJlux absent or reduced to one pha-

lanx, the other toes directed forwards ; spinal feather-tract well

defined on neck ; oil-gland tufted ; basipterygoid processes pre-

sent or absent.

This order contains but two families, which are named respec-

tively from the Petrels " and the Albatrosses—the first Pro-

cellariidce and the second Diomedeidce. The genus Pelecanoides is

by some deemed a distinct family, on account of its short wings

and the entire absence of a hind toe.

The fourteenth order, Pygopodiformes, contains 75 species

in two suborders, which may be respectively termed, 1. Pygo-

podes and 2. Alcce. Their characters may stand thus :

—

Order XIV. PTG0P0DIF0EME8.

Toung almost always born covered with down or feathers

;

they may or may not run about or swim in a few hours ; hallux

'

very small or absent ; palate schizognathous ; spinal feather-

tract forked on the upper back or not defined on the neck

;

fontanelles sometimes present in the lateral occipital bones

;

tail small or all but absent ; thigh, tarsus, and foot short

;

toes webbed or lobed ; wing short ; no basipterygoid processes.

1 P. 61. ' P. 62. ' P. 30.
* P. 30. » P. 29. ' P. 31.
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Suborder 1. Pygopodes,

Onemial process of tibia very large
;
posterior processes of

ilium almost conceal sacrum dorsally ; spinal feather-tracts not

defined on the neck ; a small hind toe ; ambiens present or

absent : young able to run or swim in a few hours.

Suborder 2. Alccf.

Cnemial process of tibia not very large ;: sacrum not hidden

dorsally by posterior processes of ilium ;. Spinal feather-tract

forked on the upper back ; no hind toe ; no ambiens ; a tufted

oil-gland ; , caeca to intestine ; nasals schizorhinal ; fontanelles in

lateral occipitals : young fed in the nest for many days.

The order contains five families, two for the first suborder,

and three for the second. The first family is formed by the

Divers ^, whence it is termed Oolymbidce, and similarly the

second faihily is called Podidpidce, from the Grebes ^, which com-
pose it.

'

" '

The third' family^ZcicZ* consists of the Eazorbills ", Auks,
and Puffins \ The fourth family is termed Simorhynchidce

(from a genus Simorhynehus from North America, Kamtskatka,

and Japan), and the fifth and last, called Uriadce, includes the

Guillemots
'

; it also contains the Little Auk '.

The fifteenth Order Lamellirostres embraces three suborders:

—

1. Phcenicopteri ; 2. Anseres ; and 3. Palamedece, and about 195

species.

Their characters may be thus set down :

—

Order XV. LAMELLIEOSTEES.

Young born covered with down and able to run in a few

hours ; palate desmognathous ; maxillo-palatines broad, flat,

and medianly united; they may be large and spongy; basi-

pterygoid mostly represented by sessile, oval facets placed very

far forwards ; toes webbed, or at least united by a fold of skin.

1 p 20. ^ P. 20. " P. 22.

* Pp. 23 & 25. = P. 21. « P. 22.
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Bill almost always flattened and laterally expanded, or, if not,

then either without uncinate processes, or bill so bent that its

distal part is almost at right angles with its proximal part.

Suborder 1. PJwsrdco^teri.

Basipterygoid processes absent or rudimentary; biU bent

vertical almost at right angles; nasals holorhinal; uncinate

processes present ; mandible produced and recurved behind its

articulation with the quadrate ; maxillo-palatines large and

spongy ; frontals narrow
;
grooves for orbital glands ; a tufted

oil-gland ; cseca well developed.

Suborder 2. Anseres.

Basipterygoid processes articulate with pterygoids as near

palatines as possible ; maxiUo-palatines coalesced in the middle

line, but not large and spongy ; biU flattened and laterally ex-

panded ; uncinate processes present ; mandible extending back

beyond quadrate and recurved ; sternum with one posterior,

shallow notch ; oil-gland tufted.

Suborder 3. Palamedew.

Basipterygoid processes present; bUl neither laterally ex-

panded nor vertically bent at right angles ; cervical vertebrae

more than 18 ; no uncinate processes ; maxiUo-palatines not

large and spongy ; mandible not much produced backwards

but recurved ; no spinal bare tract ; oil-gland tufted ; cseca

present.

There are nine families in the order, seven of which belong to

the suborder " Anseres."

The first family PJioenicopteridce includes only the Flamingoes ^

;

the second, Plectropteridce, is named from a genus Plectropterus,

which contains two species from Tropical Africa. The third

family, Anseridce, includes the true Geese "- The Swans ' con-

1 P. 34. 2 p 14. 3 P i5_
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stitute the family Cygnidm, while the Ducks " form that called

Anatid(B. The sixth family Fuligulidce is one of which the
Harlequin Duck is a type. The family Erismafuridce is one
containing only about nine species, and takes its name from a
genus which ranges from Southern Europe to the "West Indies,

ChUi, the Auckland Islands, South Africa, and Australia. The
eighth famUy is termed Mergidce, from the Goosander ^ which,

with allied forms, is included within it. The ninth and last

family Pdlamedeidce takes its name (as does the suborder which
contains it) from that curious Horned Screamer' of South
America, which it seems we must regard as a much modified

arboreal form of Goose.

The sixteenth order, that named Itnpennes, is a small but very

peculiar one, of but 19 species, in which the following characters

are to be observed :

—

Order XVI. IMPENNES.

First and second digits of the hand fused together in the

adult condition ; three metatarsals, very short and separated by

deep grooves their whole length ; no quill-feathers in the wing

;

palate schizognathous ; young born helpless, and covered with

down; spinal 'feather-tract not defined on the neck ; no power

of flight ; eoracoids very large and strong ; scapula broad.

In this order there is but a single family, whereof the King
Penguin * is a type, and which may be therefore termed Apteno-

The seventeenth order, Grypturi, is twice as numerous as the

preceding one. It has the following characters :

—

Order XVn. CEYPTUEI.

Keel of sternum well developed as usual, but placed on a

very narrow median xiphoid process ; two narrow xiphoid pro-

cesses on either side of it; ilium and ischium connected by

cartilage behind the acetabulum; vomer coalescing with the

1 P. 14. ^ P. 16. ' P. 47. * P. 24.
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maxillo-palatines in front, and with the pterygoids and paktines

behind ; feather-tracts well differentiated from the bare tracts

on both the upper and under parts; oil-gland tufted; cseca

present; basipterygoids placed very far backwards; nopygostyle.

This order again contains but a single family named Tinamidce,

from the Tinamous' which compose it, and which are, their

structure shows, widely different from the Coursers (with which
we introduced them to the reader's notice) in spite of the super-

ficial resemblance which exists between them. They lead us

on, in fact, to the next and last Avian order—one which belongs

to the second subclass of Birds, the subclass Batitce.

This eighteenth and last order of Birds, of about 20 species,

is the Order Strvihiones, which contains the suborders 1. Ap-
terygiformes and 2. Dromceiformes. These groups may be thus

characterized :
—

Subclass II. EATIT^^
Order XVIII. STEUTHIONES.

Basipterygoid processes very large and placed on tne oasi-

pterygoid rather than on its rostrum ; oil-gland absent ; plumage

of neck continuous ; palatines articulating with the pterygoids

and not with the sphenoidal rostrum ; no power of flight.

Suborder 1. Apterygiformes.

A hallux present ; bUl greatly elongated ; wing a mere rudi-

ment.

Suborder 2. Dromceiformes.

No haUux ; biU not greatly elongated ; wing not a mere rudi-

ment.

There are three families of this order. The first of these,

Apterygidce, is the only one of the first suborder and is consti-

tuted by the several species of Apteryx ' alone. The second

family, the Dromceidce, contains the Emeus' and the Casso-

1 P. 51. ^ The characters of this Subclass are given above, p. 258.
' P. 64. * P. 67.
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1

wanes '. The third family consists of the American Ostriches,

or Bheas '\ and the true Ostrich, which, as the type, deter-

mines the name of the family to be Struihionidce.

The following table expresses the groups of Birds, with the

names of the genera pertaining to each family and subfamily,

and a figure indicating,the probable minimum number of species

in each genus. These numbers are not always to be taken as

expressing the total number now described, but as an approxi-

mation thereto.

Class AVES.
Subclass I. CARINATiE.

Order I. PASSEEIF0EME8.

Suborder I. PASSEEES.

Section A. Acromyodi or Oscines.

Family I. CoEviDiB.

1. Subfamily Corvinae.

Trypanocorax, 2. Heterocorax, 1. Corvus, 11.

Corvultur, 2. Coloeas, 5. Corone, 12. Rhinocorax,

1. Oazzola, 1. Microeorax, 4. Physocomx, 1.

Gymiwcorax, 1. Macrocorax, 2. Nueifraga, 4.

Strepera,7. Pica, 3. Ci/anopoUus,2. Urocissa,6.

CryptarJdna, 1. Bendrodtta, 8. Orypairhina, 2.

Cissa, 3. Calodtta, 2. Platysmurws, 2. Temrob-

rits, 1. Qarrdus, 14. Perisoreus, 4. Cyanodtta, 5.

Aphelocoma, 8. Cyanoearax, 16. Xanthura, 14.

Uroleuca, 1. GymnokiUa, 1. Psilorhinus, 3.

Struthidea, 1. Picathartes, 1. Glaucopis, 2.

Heterahcha, 1. Creadion, 1. Falculia, 1.

2. Subfamily Fregilinae.

Gracultts, 1. Pyrrhocorax, 1. Corcorax, 1. Po-

doces, 4.

Family U. PARADiSBina!.

1. Subfamily Epimachinae.
PtihrMs, 6. Seleucides, 1. Brepanornis, 3.

Epimachus, 3.

1 p. 66. " P. 65.
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2. Subfamily Faradisemse.
Astrapia, 1. Astrarchia, 1. Paradigalla, 1.

Paradisea, 5. Uranornis, 1. ParadisorniSf 1.

Oicinnums, 1. Phipidornis, 1. Diphyllodes, 2.

ScMegelia, 1. Parotia, 2. Semioptera, 1. Lopho-
rhina, 2. Phonygama, 4. Manucodia, 4. Zycoeo-

rax, 3. Xanthomelm, 2.

Family III. Ptilonoehykchid^.
Ptilonorhynchus, 1. JEluroedus, 6. CMamydo-

dera, 5. Tectonornis, 1. Amblyornis, 1. Prioni-

dura, 1. Sericulus, 1.

Family IV. Stuenid.*).

Stwnus, 6. Spodiopsar, 9. Sturnornis, 1.

Sturnopastor,S. Dilophus,!. Pasto?;!. Stnmia,S.
Temenuchus, 1. Graculipica, 2. Acridotheres, 8.

Family V. Ettlabbtid.*;.

1. Subfamily Sulabetinse.
Basileorms,2. Sarcops,\. P!ulabes,A. Mino,2.

Melanopyrrhus, 2. Ampeliceps, 1. Psaroglossa, 1.

Sartlauhius, 1. Pholidauges, 4. Aplonis, 17.

Calornis, 10. Maeruropsar, 1. Streptocitta, 2.

Charitornis, 1. Lamprotornis, 4. Chalcopsar, 1.

Cosniopsarus, 2. Amydrus, 4. Onycognathus, 2.

Cinnamopterus, 1. Pitorhinus, 1. Galeopsar, I.

Hagiopsar, 1. Pyrrhocheira, 1. LamprocoUiu, 13.

Coceycolius, 1. Heteropsar, 2. Spreo, 6. Enodes, 1.

Sdssirostrum, 1. Fregilupus, 1.

2. Subfamily Buphaginse.
Buphaga, 2.

Family VI. Euetcbeotid^.
Buryceros, 1.

Family VII. DiCETJEiD.ffi;.

Dicrurus, 6. Chibia, 9. Cfuetorhynchus, 1.

Chaptia, 3. Buchanga, 7. Edoliws, 1. Diisemvr
roides, 2. Dicranostr&ptus, 1. Bhringu, 1. Dj's-

semurus, 1. Dissemurulus, 1.

Family VIII. Oeiolibjb.
Oriolus, 83. Sphecotheres, 4.

Family IX. ^^cteeid^.

1. Subfamily Cassicinae.

Clypeicterus, 1. Ocyalm, 1. Pkcorystes, 1.

Oymnostinops, 4. Ostinops, 8. Cassicus, 9. Awi-
blycerous, 2. Cassiaulus, 1. Cassidix, 1.
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2. Subfamily Agelseinse.
DoUehonyx, 1. Moloihrus, 10. Agelcem, 14.

Leistes, 2. Xanthocephalus, 1. ArrMyrhamphiM, 1.

Pseudoldstes, 2. Nesopsar, 1. Ourceus, 1.

3. Subfamily Stumellinse.
Trupialis, 8. 8tumeUa, 1.

4. Subfamily Icterinae.

Gymnomystax, 1. Icterus, 38.

5. Subfamily Quiscalinae.
Lampropsar, 1. Scolecophagus, 2. 'Dives, 3.

QMtscBto, 15. MacragelcBus, 1. Hypopyrrhus, 1,

Aphobus, 1.

Family X. PlocEiD^ffli.

1. Subfamily Vidumae.
Vidua, 2. TetrcBrmra, 1. lAnura, 1. Steganura,

1. Chera, 1. Penthetria, 5. Penthetriopsis, 3.

Urobraohya, 3. Pyromelana, 16. Ploceipasser, 6.

Philcstenis, 4. Pyrenestes, 2. Cryptospiza, 1.

Qwefefl!, 5. Spej-mestes, 7. Amauresthes, 1. Oriy-

gospiza, 2. Lagonosticta, 21. Stictospiza, 1. ^ma-
(?ma, 3. Staganopleura, 1. Zmicsginthus, 2. iJ»i-

bkma, 1. Zonogastris, 2. Pytelia, 7. Coccopygia,

2. Hypochsra, 6. Tamopygia, 2. Stictoptera, 2.

Nigrita, 7. Bporoegintlms, 4. Munia, 22. ?7ro-

loncha, 15. Aidemosyne, 3. JEgintha, 1. .Bo-

thitda, 1. Poephila, 6. Eryihrura, 11. CMorura,
2. Neochmia, 1. Estrilda, 12. Granatina, 2.

2. Subfamily Floceuiae.
Sporopipes, 2. Icteropsis, 1. Anaplectes, 4.

SeterhypJiantes, 7. Sycobrotm, 4. Sitagra, 6.

Foudia, 2. Nelicurvius, 1. Syphantomis, 32.

Oinnamopteryx, 3. Ploceella, 1. Melanopteryx, 2.

Malimbus, 7. NesacantMs, 4. Ploceus, 4. iS^ermo-

spiza, 3. Amblyospiza, 4. Sisiurgops, 1. 2H«e-

mellia, 2. Textor, 2.

Family XI. Tanagbidje.

1. Subfamily Procniatinae.
Procnias, 1. »

2. Subfamily Euphoniinse.
Chlorophonia, 9. Euphonia, 33. Hypophsa, 1.

Pyrrhuphonia, 1.

3. Subfamily Tanagrinse.
Tanagrelia, 4. Chlorochrysa, 3. Piprid^a, 1.

Procno^s, 3. Ccdliste, 61. Pseudodacnis, 1.

Iridomis, 5. Delothravpis, 1. Stephanophorus, 1.
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Pcedlothraupis, 6. Buthrai/pis, 6. Compsocoma, 4,

Dvbusia, 1. Tanagra, 14. Spindalis, 6. Bham-
phoccslus, 12. Phkigothrawpis, 1. Calochtetes, 1.

Pyranga, 16. Cyanicterus, 1. Orihogonys, 1.

Chlorothraupis, 3. Phcenicothraupis, 9. Lanio, 6.

Tachyphonita, 11. Crewrgops, 1. Malacothraupis, 1,

Eucometis, 5. Trichothraupia, 1. Cypinagra, 1.

Pyrrhocoma, 1. Nemasia, 7. Thlypopm, 8.

4. Subfamily Lamprotinse.
Lamprotes, 1. Sericossypha, 1.

5. Subfamily Fhoenicophilinse.
Phcmicophilus, 2. Calyptophihis, 1.

6. Subfamily Fitylinae.

Chlorospingus, 32. Vrothraupis, 1. Micro-
spingus, 1. Pezopetes, 1. Buarremon, 35. iVeso-

spingus, 1. Arrermm, 13. Dmcopis, 1. Cono-

fhraupis, 1. Psittospiza, 2. Saltator, 19. iam-
pi-ospiza, 1. Orchesimis, 1. Oreothraupis, 1.

Cissopis, 2. Schistochlamys, 2. Pitylus, 8.

Family XII. OcEBEBn).*!.

1. Subfamily Diglossinae.
Diglossa, 16. Dighssopis, 1.

2. Subfamily Cacnidinae.
Oj*eo?refl!«es, 1. ComVo«<n<m, 8, XewofiflcBts, 1.

Bemidacnis, 1. Dacnis, 14. Certhidecc, 2.

3. Subfamily Ccerebinae.
Chhrophanes, 2. Coereba, 4. Certhiola, 19.

4. Subfamily Glossiptilinae.

"a, ]

.

Family Xlll. Dbbpanididje.
Drepanis, 1. Fesfo'area, 1. Hemignathua, 6.

Loxops, 2. Chrysomitridops, 1. Oreomyza, 1.

Himatione, 9.

Family XIV. Fbingillid.*!.

1. Subfamily Coccothraustinae.
Geospixa, 9. Camarkynchus, 5. CooioMiis, 4.

Chloris, 3. Eophona, 2. Chmmoproctus, 1. Bes-

penphona, 2. Coccothraustes, 2. Mycerobas, 1.

Pycnorhamphus, 3. Pheucticus, 6. Hedymelea, 2.

Ouiraca, 6. Oryzobarus, 7. Loxigilla, 6. iVeo-

rhynchus, 2. Piezorhina, 1. SpermophUa, 40.

Dolospingus, 1. Catambh/rhynchus, 1. Jlf«fc^

pyrrha, 1. Phonvpara, 6. Volatinia, 1. ^mo«ro-
^j'lso, 3. Pyrrhidoxia, 1. Cardinahs, 2.
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2. Subfamily FringiUinae.
Frmgilla, 5. Procarduelis, 2. Carduelis, 2

Chrysomitris, 27. CallacantUs, 1. Loximitris, 1.

Acanthidops, 1. Telespiza, 1. ^coraMis, 5. ilfoMii-

fringilla, 18. Rhodopechys, 1. Shyndhostrutlms, 1.

Rhodospiza, 1. ErythrospiM, 2. Petronia, 6.

Passer, 26. Pseudostruthits, 1. PoUospiza, 3.

Alario, 1. Serinus, 19. Sycalis, 5. Pyrrhoplectei, 1.

Carpodacus, 26. Pyrrhospiza, 3. Loxia, 2.

Pyrrhula, 10. Pinicola, 1. Propyrrhula, 1.

Uragus, 3.

3. Subfamily Emberizinse.
Urocynchramus, 1. Coryphospiza, 2. Erriber-

nagra, 6. Chamceospiza, 1. Emberizoides, 1.

Atlapetes, 2. Pipilo, 8. Saltatriotda, 1. Faro-
aria, 6. Haplospiza, 2. Diuea, 8. Amphispiza, 3.

Zonotrichia, 9, Ifesospiza, 1. Porphyrospiza, 1.

Coryphospingus, 2. fleBmophila, 10. Pyrgisoma, 7.

Gubematrix, 1. Xenospingus, 1. ^wimo^romMS, 9.

Poospiza, 14. Peuccea, 4. Melospiza, 4. Spizella,

8. Fringillaria, 7. Melophus, 1. Emheriza, 34.

Pyrrhulorhyncha, 3. Miliaria, 1. PassercMte, 4.

Pooscetes, 1. Calamospiza, 1. Chondestes, 1.

Spiza, 2. Pseudochloris, 7. Phodospingus, 2.

Lophospingus, 1. Tiaris, 1. Cyanospiz'a,^. Phry-
gihts, 12. Spodiomis, 2. Passerella, 2. Junco, 11.

Schistospiza, 1. Plectroplmnax, 1. Phynoaphanes, 1.

Calcariws, 3. Idiopsar, 2.

Family XV. Alathjid^!.
Certhilauda, 2. .4te»tOM, 3. Heterocorys, 1.

Chersophilus, 1. Rhampjwcorys, 1. Otocorys, 4.

Melanocorypha, 6. Tephrocorya, 2. Spizocorys, 1.

Alauda, 3. Calandrella, 2. Alavdula, 2. ilfi-

rafra, 23. Spilocorydon, 1. ' Spizalauda, 1. Selio-

eorys, 1. Qalerita, 4. Lulhda, 1. Calendula, 1.

Ammomanes, 8. Pyrrhulauda, 4.

Family XVI. Motacillid.*).

Motacillcf, 23. Limpfiidromm, 1. Anthus, 33.

Xanfhoeorys, 1. Neocorys, 1. Oreocorys, 1. iWa-

cronyx, 4.

Family XVII. Mniotiltid.s;.

Leuoopeza, 2. Mdminthotherus, 2. Selmintho-

phila, 9. Protonotaria, 1. Mniotilta, 1. Panda, 4.

Dendroeca, 36. Perissoglossa, 1. PeMeerfrajraijs, . 1.

Siurus,3. Opororms,2. Ligia,l. Geofklypis,13.

Teretistris, 2. Qranatellm, 4. Icteria, 1. Basi-

feMien«, 32. Ergaticus, 2. Carddlina, 1. jSeto-

phaga, 15. Myiodioctes, 4.
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Family XVIII. Oekthiid^.
1. Subfamily Certhiinae.

Certhia, 4. ScUpornis, 2. Tichodroma, 1. Cli-

macteris, 9.

2. Subfamily Sittinae.

Sitta, 20. Sittella, 7. Hypositta, 1'.

Family XIX. MBLiPHAOiDa;.
1. Subfamily Myzomelinae.

Myzomela, 27. Acanthorliynohus, 2.

2. Subfamily Meliphaginae.
Glycyphila, 13. BntomopMla, 4. Meliphaga, 1.

Ptilotis, 37. Cleptomis, 1. Pogonomis, 1,

Meliornia, 4. AntJwrnis, 2. ProsiAemek^era, 1.

Manorhina, 4. Acanfwcheera, 6. Leptomis, 3.

Mitomyza, 2. Philemon, 16. Melitograis, 1.

Promerops, 2. Moho, 2. Melidectes, 1. Euthy-
rhynchus, 4. Melirrhophetes, 2. Pycnopygiua, 1.

(Edistoma, 1. Acrulocercus, 3. Chtstoptila, 1.

Family XX. NBCTAMNrrDJE.
Neodrepanis, 1. Neclarinia, 5. Anthobaphes, 1.

Chcdcostetha, 1. jEthopypa, 19. Drepanorhyn-
chus, 1. Cinnyris, 54. Arachnothera, 11. .4«iAo-

threptes, 12.

Family XXI. DicaiiDiE.

Siceeum, 47. Loxioides, 1. Psittirostra, 1.

Pinaroloxias, 1. Oreocharis, 1. Pardalotua, 8.

Parmoptila, 1. Prionochilus, 16. Achmonorhyn-
chus, 1. Pholidornis, 2. Lobornis, 1. Urocharis, 1.

Melanocharis, 4. Pristorhamph/us, 1. Phampho-
charis, 1.

Family XXII. Zostbeopidje.
Zosterops, 85. MeKthreptus, 5. Plectrorhynchus,!.

Family XXin. PAmra;.
ParMs, 49. Psaltria, 1. Acred^da, 12. .(^jp^'tAo-

to, 8. XeropMla, 2. Sphenostoma, 1. Certhipa-

ruS) 3. PajiMrzM, 1.

Family XXIV. RBGULiDa;.
Regulus, 5. Leptopcedle, 1.

Family XXV. LANiiDis.
1. Subfamily Grymnorhminse.

P'Uyriasis, 1. Cfymnorhina, 2. Cracticus, 7.

2. Sub&mily Halaconotins.
Vanga, 2. Artamia, S, Xenopirostris, 4.

Pteruthius, 7. Silarociehla, 1. Calicalicus, 1.

Teleophonus, 8. Dryoscopus, 22. Laniarius, 16.

Nicator, 3. NiUms, 3. Neokstes, 1.
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3. Subfamily Facliycephalinae.
Falcunadus, 2. Oreoica, 1. Eopsaltria, 7. Paohy-

cephala, 53. Pachycare, 1.

4. Subfamily Laniinse.
Urolestes, 1. Laniellus, 1. Corvinella, 1. Xo-

m«s, 47. Tephrodiymis, 6. Eurocephalua, 2.

PcBoptera, 1. Leptopterus, 1. Peetes, 7. Pseu-
dorectes, 2. Melanorectes, 1. Collyriocincla, 5.

Pinarolestes, 11. Cuphopterus, 1. Praseria, 2.

Semipus, 3. Bradyomis, 11. MelesMyrnia, 1.

HypocoUus, 1. Platylopkus, 3. Prionops, 3.

Sigmodus, 6. Cochoa, 3. Pheeomis, 1.

Family XXVT. Artamidjb.

Artamus, 17. Pseudochelidon, 1.

Family XXVII. Ampelid^.
Ampdis, 3. Duliu, 2. Phainoptila, 1. Phaino-

pepla, 1. Ptilogonys, 2.

Family XXVIII. VrRBONiD^.
FjVeo, 23. Neochhe, 1. IIylopliilm,\7 . Laletes,

1. Vireolanius, 4. OyclorMs, 10.

Family XXIX. SYLViiDiE.

1. Subfamily Sylviinae.
Sylvia, 23. Phylloscopus, 25. Mypolais, 9.

Aorocephalus, 15. Locustella, 8. Lusciniola, 13.

Cettia, 11.

2. Subfamily Bradypterinae.
Sphenceacus, 6. Dromeeocereus, 2. StipUurua, 1.

Psamathia, 1. Behromis, 2. Sphenura, 3. .4»iy-

<is, 4. Schcenicola, 2. PMexis, 1. Bradypterus,
4. Euryptila, 1. Rhopophilus, 3. Laticilla, 2.

EUisia, 1. Megalurus, 8. Cheetomis, 1. Cato-
modchla, 2. Calamonastes, 2. Origma, 1.

3. Subfamily Eremomelinae.
Apalis, 4. EuprinodeS) 5. Dryodromas, 5.

lyrymodcMa, 1. Phyllolais, 1. Eroessa, 3. /S^?-

viella, 5. Eremomela, 12. Cawiaropiero, 6. By-
&, 1. Stiphrorms, 3.

4. Subfamily Cisticolinae.

iSiw/a, 5. Prinia, 8. Bumesia, 9. Sootoceroa, 2.

Sutoria, 3. Orthatortms, 10. Phyllsrgates, 2.

Thamnornis, 1. Spiloptila, 2. Graminicola, I.

Cisticola, 28. Chthonicola, 1. Acanthiza, 10.

Sericornis, 11.
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Family XXX. Tubdidje.

1. Subfamily Turdinae.

. Qeocichla, 40. Tardus, 48. Merula, 53.

MimodcUa, 3. Catharus, 12. Erithacus, 16.

Montieola, 10. Sialia, 6. Rutidlla, 13. Myrme-
codchla, 8. Saxicola, 32.

2. Subfamily Thamnobimae.
Turnagra, 2. Myiophoneus, 11. Cattene, 4.

PentholcBa, 3. Pinarochroa, 2. Pseudocossyphus, 1,

Notodela, 2. Braohypteryx, 7. Lamprolia, 2.

Trichixus, 1. Cossypha, 16. Chimarrhomis, 1.

Thamnolaa, 5. Thavmobia, 2. Alethe, 4.

Copsychus, 8. Gervaisia, 2. ^donopds, 1,

Cichladusa, 3. ErytJiropygia, 8. LioptUa, 1.

Hodgsonius, 1. Cercotricha^, 2. Cittocincla, 6.

3. Subfamily Msdadectinae.
Myiadeetes, 11. CuMopsis, 2. Platycichla, 1.

Family XXXI. Cinclid^.
Cindus, 12.

Family XXXII. Thoglodytidj3.
Cinnicerthia, 4. CampylorJiynohus, 22. Orfow-

torhynchus, 1. Thryophilus, 17. Thryothoi-us, 32.

Cistothorus, 6. Troglodytes, 9. tlrodchla, 1.

Spelceornis, 2. Salpi/ncUs, 2. Anorthura, 9.

Elachura, 2. Catherpes, 2. Sphenodehla. 1.

Uropsila, 1. Senicorhina, 3. Cyphorhinus, 8.

Microcerculus, 8. Pnoepyga, 4.

Family XXXIII. MmiD^.
CUnclocerthia, 3. Rhamphodndw, 1. Oichlher-

minia, 6. MelanoptUa, 1. Nesodchla, 1. Oreo-

scoptes, 1. Oaleoscoptes, 1. Mimus, 16. Sarpo-
rhynchus, 11. Mimodes, 1. Melanotis, 2. Bona-
cobius, 2. JRhodinodchla, 2.

Family XXXIV. AccBNTOHiD.aB.
Accentor, 13. Ephthianwa, 4.

Family XXXV. TiMBLtcDiS).

1. Subfamily Chamseinse.
Chameea, 1.

2. Subfamily Henicurinae.
Henicurus, 6. Hydrociohla, 4. Microdchla, 1.

3. Subfamily Crateropodinae.
Orthonyx, 3. dnclosoma, 6. Eupetes, 6.

Pycnoptilus, 1. Diymaccdvs, 4. Sylacoh, 2.

C/uetops, 3. Psophodes, 2. Hypergerus, 1. £a-
Jaa:, 1. Pterorhinvs, 1. Trochalopterum, 26.

Acanthoptila, 1. lanthocinda, 4. Oampsorhyn-
chus, 2. Argya, 14. Megalurulus, 1. Pma?"-

nrnis. 1 . fSltia. 2. Wolarirtj). 6. Pomatorhmus. 25.
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Xiphorhamphua, 1. Oarrulax, 16. Stactooichla, 1.

Grammatoptila, 1. Melanodchla, 1. Allocotops, 1.

Rhinocichla, 2. Dryonastes, 11. Actinodura, 5.

Neociehla, 1. Crateropua, 16. AethocicMa, 1.

Conostoma, 1. Suthora, 13. Chleuasicus, 2. Schceo-
rJiynchua, 2. Paradoxarnis, 3. Cholomis, 1. (rra^

&«, 2. Cinclorhamphus, 2. Calamanthus, 2.

4. Subfamily Timeliinae.
Timelia, 2. Pyctorhis, 3. Dmnetia, 3. Sa-

phrarnis, 1. Pellorneum, 5. Scotoeichla, 1. Cross-

leyia, 1. Tatare, 7. Bemieria, 1. Maerosphenits, 1.

Mystaeomii, 1, Stachyria, 7. Turdinuta, 14.

Ptyrticm, 1. Thringorhina, 2. Drymochcera, 1.

ErythrocicMa, 1. Drymocataphua, 8. Ortygo-

cichla, 1. Trichodehla, 1. CrypaophUa, 1. Tricho-

atoma, 1. Malaoopterum, 6. Xanthomixia, 1.

Oxylabea, 2. Kenopia, 1. Dasycrotapha, 1 . il&-
orrais, 9. Neomixia, 1. Chlwocharis, 1. Macro-
nua, 2. Ptilopyga, 2. PtilocicMa, 1. Media, 1.

Androphilus, 1. Anuropsia, 2. Crateroaedia, 2.

Amaurodchla, 1. Corythodchla, 2. Turdinulua, 1.

Simator, 2.

5. Subfamily Liotrichinse.

Stachyridopaia, 6. OUgura, 3. Minla, 7. Sitti-

parua, 1. Ixulua, 3. Staphidia, 4. Aldppe, 9.

Mhopocichla, 3. Fulvetta, 3. -ZKfottpmza, 1. 2)era-

drohiaatea, 1. yMAma, 4. Myzomia, 1. ifer-

pomia, 1. /Sfoa, 4. lAooichla, 1. Meaia, 2.

Liothrix, 1. Cutia, 1.

Family XXXVI. PYCNONOTiDiE.*
^githina, 3. Aethorhynchua, 2. Chloropsia, 16.

Hypaipetea, 8. Ixocinda, 4. Hemixua, 7. Jo&, 8.

Pinarocichla, 1. Poliolophua, 1. Micropua, 6.

Criniger, 23. Triohophoropaia, 1. Tricholeatea, 1.

Alcurua, 1. Trachycomua, 1. XenoeieMa, 16.

Andropadua, 7. CMorodchla, 4. Phylioatrophua, 5.

Ixonotus, 1. 2^craowoiJ«s, 36. Otocompaa, 5.

Kelaartia, 1. Tylcw, 5. Rubigula, 7. S^zixua, 3.

Irena, 7.

Family XXXVII. Oampophagid.si.
Artamidea, 16. Campochcera, 1. Pteropodocys, 1.

GVoMcate, 18. JEdoUiaoma, 20. Chlamydocfuera, I.

Lohotua, 1. Campophaga,!!. Perierocotua, 20.

Lalage, 18. Symmorphua, 2.

* This family is sometimes named Phtlloknithidj!.

r
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Family XXXVIII. MtrsciCAPiD^.
Hemiehelidon, 2. Micrceca, 4. Alseonax, 8.

Batis, 7. DiapTwrophyia, 3. Bias, 1. Artom-
yiaa, 2. Platystira, 4. Neiotonia, 1. Humblotia, 1.

Musdcapa, 20. Dioptrornis, 1. Peirceca, 13.

Pi-atincola, 13. Erythromyiaa, 3. Poliomyias, 2.

Muecicapula, 5. Smicromis, 2. Gerygone, 7.

Pseudogerygone, 24. Chasiempis, 2. Muaayha. 1.

Miro, 3. Lanioturdus, 1. Metabohis, 1. Setero-

myias, 1. Monachella, 1. Poecilodryaa, 11. S/-
fo'oio, 2. Xanthopygia, 4. Tardger, 7. lAoptihis, 2.

Oreicola, 3. Sienostira, 1. PolioptUa, 9. Pajv
soma, 3. Aethomyiaa, 1. CUoropeta, 2. Sypo-
thymis, 6. Oyanomyias, 1. Chelidorhynx, 1.

Todopsis, 5. Chenorhamplms, 1. Clytomyias, 1.

Malurus, 15. Erythrocercus, 2. Trochocercus, 3.

Bhipidura, 52. Neomyias, 1. Zeooephus, 3.

Terpdphane, 14. Elminia, 3. PhUentoma, 2.

Bhinomyias, 2. CuUdcapa, 3. Myiagra, 18.

Pseudobias, 1. Megabias, 1. Smithomk, 2. ilfo-

clusrorhynchus, 4. Cryptolopha, 18. iSfeara, 2.

Arses, o. Piezorhynchus, 24. Heteranax, 1.

Monarcha, 5. Peltops, 1. Pomarea, 2. Stopa-

rola, 7. Siphia, 19. Digenea, 6. Niltava, 4.

Cus^zma, 2.

Family XXXIX. HiBUNDiNiDiB.

1. Subfamily Hirundininse.
Chelidon, 6. Cottle, 6. Tachydneta, 7. Phe-

dina, 2. Hirundo, 27. Cheramceca, 1. Progne, 7.

Atticora, 7. Petroc/telidon, 9.

2. Subfamily Fsalidoprocninae.
Psalidoprocne, 7. Stelgidopteryx, 3.

Section B. Mesomyodi.

Diviaion I. Oligomyod.s).

Family XL. Tyeannid.*;.

1. Subfamily Tasniopterinae.
Agriorms, 8. Myiotheretes, 3. Teenioptera, 9.

Oohthodicsta, 4. Ochthoeca, 19. 2Ifecoeero!«/2B, 6.

Oehiliornis, 1. Sayornis, 4. Fluvicola, 4. Arun-
dinicola, 1. Akctrurus, 2. Cybemetes, 1.

Sisopygis, 1. Cnipolegus, 11, Lichenops, 1.

Mtindpipra, 1. Copurm, 2. Machetomis, 1

Mitsdsaxicola, 13. Centrites, 2. MMcigralla, 1.
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2. Subfamily PlatjrrhynchinaB.
PUetyrhynchus, 9. Todirostrwm, 16. Oncottoma, 2.

Suscarthmits, 15. Ceratotriccus, 1. Pseudotriccus, 1.

C<enotriccus, 1. Lophotriccus, 2. Orchtlus, 3.

Colopterus, 2. Semitrioaus, 1. PhyUoseartes, 1.

. Hapalocercus, 4. Sahrura, 1. Culidvora, 1.

Poganotriccus, 4. Leptotriccus, 2. Stigmatura, 2.

Serphophaga, 7. Arusretea, 5.

3. Subfamily Elaineinae.
Oyanotis, 1. Mionectes, 4, Leptopogon, 11.

Capsiempis, 2. Phyllomyias, 4. Myiopatis, 2.

Ornithion, 4. Tyrannuliis, 3. Tyranniscus, 11.

Ektinea, 24. Empidagra, 2. Legatus, 1. Suble-

gatus, 3. Myiozetetes, 7. Rhynchocyclua, 12.

Conopias, 3. Pitangtis, 10. Sirystes, 3. Myio-
dynastes, 7.

4. Subfamily TjTraiuiinae.

Megarhynchus, 1. Muscivora, 4. Hirundinea, 4.

Cnipodectes, 2. Myiobiua, 21. Pyrocephcdits, 4.

Em^ndochanes, 5. Mitrephanes, 5. JEmpidonax, 17.

Lavyrencia, 1. Contopus, 9. Blacicus, 8. Jlfyt-

Qchanes, 2. Myiarchus, 25. Empidias, 1. Empi-
donomus, 2. Tyrannus, 11. MUimius, 2.

Family XLI. Oxyehamphid^.
Oxyrhamphws, 3.

Family XLII. PrPBiD.s).

1. Subfamily Fiprinse.

Piprites, 5. CMoropipo, 3. Xenopipo, 1.

Ceratopipra, 2. Citrhopipra, 2. Metopia, 1.

Masius, 2. Metopothrix, 1. Pipra, 18. iVeo-

^tJBo, 1. Maeheeropterus, 4. Chiroxiphia, 5.

Selieura, 1. Chiromaeh<ms,7

.

2. Subfamily Ftilochlorinse.

Ptilochloris, 2. Seteropehna, 9. Schiffornis, 2.

Neopelma, 1. Heterocercus, 2.

Family XLIII. CoTrNGiD.aE.

1. Subfamily Titsmnae.
Tityra,5. Hadrostomus, G. Pachyrhamphus, U.

2. Subfamily Lipaugiiue.
ChirooyUa, 1. Lathria, 8. .4«&o, 2. Lipaugm, 3.

3. Subfamily Attilinse.

Attila, 12. Casiomis, 2.

4. Subfamily Rupicolinae.
Phcenicocercus, 2. Rupicola, 3.

TT 2
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6. Subfamily Cotinginae.
Phibalura, 1. Tijuoa, 1. Ampelion, 4. P{-

jpreola, 11. Cotinga, 8. Xipholena, 3. Carpa-
deates, 2. DoUornis, 1. Heliochera, 2. lodo-
pleura, 4. Calyptura, 1.

6. Subfamily G37innoderinae.
Scsmatoderus, 1. Querula, 1. I)/roderus, 3.

Cephalopterus, 3. Gi/mnocephalua, 1. Gymno-
derus, 1. Chasmorhynchus, 4.

Family XLIV. Phytotomid^.
Phytotoma, 4.

Family XLV. PHiLEPiiTiDiE.
Philepitta, 2.

Family XLVI. Pittid^.
Anthocincla, 1. Pitta, 43. Eucichla, 5. Coj'a-

eopitta, 1.

Family XLVII. Xbnicid^.
Acanthidositla, 3. Xenieus, 2.

Diyision II. Tbacheophon.*).
Family XLVTII. Dbndbocolaptidje.

1. Subfamily Fumariinae.
Oeohates, 1. Geositta, 8. l^MmanVs, 11.

Upucerthia, 8. Cinclodes, 6. Henicomis, 2.

Clibanomis, 1. Lochmias, 2.

2. Subfamily SynaUaxinae.
Oxyurus, 2. Sylviorthorhynchm, 1. Schizosaoa, 4.

Phlcecryptes, 2. Leptasthenura, 4. Synallaxis, 38.
Siptornis, 29. Xenerpestes, 1.

3. Subfamily Philydorinae.
Coryphistera, 1. ^tomjmJims, 1. Limnophyes, 1.

Limnornis, 1. Pseudooolaptes, 2. Berlepsehia, 1.

Pkacelodomua, 6. Thripophaga, 5. Somorm, 8.

Automolus, 17. Philydor, 13. Thripadectex, 3.

^«m<rops, ]. Selmbletus, 1. .^wateeMojss, 8.

Xenops, 2. Anabatoides, 1.

4. Subfamily Sclerurinse.
Sclerunie, 6.

6. Subfamily Dendrocolaptinae.
Sittosomus, 3. Maryarorms, 6. Glyphorhynchm,

1. Pygarrhicm,!. JDendrornis,W. bendroplex,2.
Dmdrexetastes, 2. Hylexetastes, 1. Xiphocolaptes,
4. Pieolaptes, 17. Nasica, 1. Brymomis, 1.

Xipliorhynchus, 5. Dendrocmda, 10. Dmdroco-
lantes 9.
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Family XLIX. Formicamid^.
1. Subfamily Thanmophilinse.

Cymbiianius, 1. Batara, 1. Thamnophilus, 55.
£iatas, 1. Thamnisles, 2. Pygoptiia, 2.

Neotantes, 1. Clytoctantes, 1. DymtJiamnus, 14.
Thamnomanes, 2.

2. Subfamily Formicaxiinae.
Myrmotherula, 24. HerpsUoohnms, 8. Formi-

civora, 15. Teremwra, 4. Psilorham/phus, 1.

Rhamphoasmus, 6. Oercomaa-a, 10. Pyriglena, 4.

QymnocicUa, 2. Percnostola, 3. Seteroenemis, 4.

Myrmedza, 12. Sypocnemia, 17. Pithys, 4.

Oymnopithys, 8. Rhopoterpe, 1. Phlogopsis, 6.

Formicarius, 7.

3. Subfamily Grallariinae.

CAamcBza, 5. Pittasoma, 2. Thamnooharis, 1.

Orallaria, 31. Grallaricula, 5.

Family L. Conopophagid^.
Cunopophaga, 9. Coiythopis, 2.

Family LI. Pteeoptochid^.
'< Scytahpus, 9. Merulaxis, 1. Liosceles, 3.

Pteroptockus, 2. RMnocrypta, 2. Hylactes, 2.

Aercptemis, 1. Triptorhinus, 8 *.

Division III. Atbichi^.
Family LII. Atbichild^.

Atrichia, 2.

Dmsion IV. M b n u b ^.

Family LIII. Mbnubid.^.
Menwa, 3.

Suborder II. EURYL^MI.
Family I. Oaxyptombnid.s).

Calyptomerm, 3.

Family II. EuBYLa;MrD.s.
P«aTO0»i2<«, 1. SerUophus, 2. Sarcophanops, 1.

EuryUenms, 2. Corydon, 1. Cymhorhynchus, 2.

* There ie a genus Zeledonia, wbich I am unable to locate at present, its

affinities as yet being quite undetermined.
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Suborder III. TEOCHILJ.

Family I. TBOCHiLiD.ffii.

1. Subfamily Trochilmae.

Group 1. Trochili serrirostres *.

Heliothrix, 3. Schistes, 2. Augastes, 2. Sham-
phodon, 1. Androdon, 1. Hemistephania, 4. GUrucis,2.

Chlorostilbon, 13. Sporadinus, 3. lache, 5. Phao-
ptila, 1. Aithurus, 1. M!icrnchera, 2. CaUipharus, 1.

Panychlora, 7. Evpliei-iisa, 3. Elvira, 2. Thahi-

rania, 14. Hypuroptila, 5. Lampornia, 10. Pwa-
roksma, 1. ikwoeeite^o, 1. Eulanipis, 2. Pcteo-

phora, 7. Chrysolampis, 1.

Group 2. Trochili intermedii.

Pterophanes, 1. Seliomaster, 1. Lejndolarynx, 1.

DipMogema, 3. Helianthea, 7. Bourderia, 5.

Etidosia, 1. Lampropygia, 7. Cyanolesbia, 4.

Zodalia, 2. Sappho, 3. Neolesbia, 1. Lesbia, 4.

Metallura, 9. Eustephanus, 3. Panterpe, 1. Be/j-

angelus, 7. Heliotrypha, 6. Urosticte, 3. Adeto-

myia, 4. Anthocephala, 1. PMogopMlus, 1. Polyt-

mus, 3. Dolermnyia, 1. ZeucoeUoris, 1. Agyrtria, 22.

./4i7araa, 1. Cyanomyia, 8. Leucippus, 4. Amazilia,

30. Flon'eola, 4. Cyanophaia, 3. Damophila, 2.

Polyerata, 2. Eucephala, 10. JSylocharu, 3. Cfe-y-

«Mrom'o, 6. Basilinna, 2.

Group 3. TrocMli Isevirostres.

Eutoxeres, 4. Threneies, 5. Phaethomis, 16.

Pygmornis, 8. Sphenoproctiis, 2. Campylopterus, 8.

Eupetomena, 2. Aphantochroa, 3. PAcBochroa, 2.

Sternoclyta,!. Urochroa,!. Eugenes,2. Cosligena,\.

Oreopyra, 4. Delattria, 4. ClytolcBma, 2. Lampro-
l<ema,l. Eocimastes, \. Eugenia,!. Seliodoxa, i.

lolcsma, 3. Zampraster, 1. Phaoltema, 3. JHj/fo-

nympha,!. Zafresnaya,2. Florisiiga, 2. Topciza,2.

Oreotrochilus, 6. Oreonympha, 1. Oxypogon, 3.

* I am indebted to the great kindness of Mr. Osbert SaWn, F.E.S., and

of Dr. Qunther, P.E.S., for the use of Mr. Sal^in's Manuscript Catalogue,

from which the above names of genera and their division into three groups are

taken. These groups are not considered by their author to have the rank of

Bubfamilies, the difterences between any of the Trochili not being sufficient

for such a subdivision, though the multitudinous genera may be conveniently

grouped as Mr. Salvin has suggested, and as is here expressed.
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Rhamphomicron, 8. Opisthoprora, 1. Patagcma, 1.

Aglteactis, 4. Bellona, S. Loddigesia, 1. Cephalo-
lepis, 2. Abeillia, 1. Klais, 1. Eriocnemia, 21.

Panoplites, 3. Spathura, 5. Mhodopis, 2. DoricJia, 5.

Tilmatura, 1. Calliphlox, 2. SmMragdoohrysis, 1,

Ptochoptera, 1. Cahthorax, 2. Sdasphorvx, 8.

T]-ochkus,2. Calypfe,S. Acestrura,4:. Mellisuga,!.
Catharma, 1. ^ttAjs, 2. Stellula, 1. Chietocercus, 4.

Myrtis, 2. Thaumastura, 1. Lophomia, 11. Prym-
nacantha, 4. Discura, 1. Heliactin, 1.

Order n. COEACIIPOEMES.

Suloorderl. OOEACI^.

Family I. Ctpselid^.

1. Subfamily Cypselinae.
Cypselus, 34. Panyptila, 3.

2. Subfamily <3haeturinae.

Chatura, 32. Cypseloides, 4. CoUocalia, 7. Phaphi-

dura, 1.

3. Subfamily Macropteryginae.
Macropteryx, 5.

Family II. Caprimttlgid^.
Caprimdgui, 72. Eleothreptus, 1. Nyctidromm, 2.

Scotornii, 2. Macrodipteryx, 3.

Family III. Steatornithid^.
Steatornis, 1.

Family IV. Podaeoid^.
Podargus, 3. Chordeiles, 13. Eurostopodus, 7,

Family V. Leptosomid^.
Leptosoma^ 3.

Family VI. Cokaciid^.
1. Subfamily Brachypteraciinae.

Braohypteracias, 1. Geobiastes, 1. Atehmis, 2.

2. Subfamily Coraciinae.

Coraeias, 11. Eurystomus, 9.-

Family VII. Meropid^.
Nyctiornis, 2. Meropogon, 1. Merops, 17. Dicro-

cercus, 2. Melittophaffus, 13.
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Suborder U, HALCYONES.
'

Family I. Coliid^.
Colius, 9.

Family II. AxcEDiNiDiB.

1. Subfamily Alcediiimae.
Alcedo, 10. Corythomis, 3. Aliyyone, 5. Ceryle, 17

Pelargopsis, 11.

2. Subfamily Daceloninse.
Ceyx, 18. Ceycopsis, 1. Myioceyx, 2. Isrpidina, 4.

Syma, 2. Halcyon, 63. Dacelo, 4. Sauromarptis, 3.

Todirhamphus, 4. Monachcdcyon, 2. Carcineutes, 2.

Tanysiptera, 20. Cittura, 2. Mdidora, 2. CTyto-

ceya-, 1.

Family III. MoMOTiDiE.
Momoius, 11. Urospatha, 1. BarypMhengus, 1.

Hyhmanes, 2. Prionirhynchus, 2. ^Mmomoio, 1.

Aspatha, 1.

Family IV. Todid^.
Tot?™, 9.

Suborder III. BUCEROTES.
Family I. BircKB,OTn).«i.

Bucorax, 2. Buceros, 2. Diehoceros, 1. Sydroco-
rax, 8. Anthracoceros, 5. Qymnolcemus, 1. Penelo-

pides, 7. Oranorrhinus, 4. Aceros, 1. Bhytidoceros, 4.

Ceratogymna, 2. Anorrhinus, 1. Philolesmus, 2.

Ocyceros, 3. Lophoceros, 17. Bycanistes, 9. Bereni-
comis, 1. Orthohphus, 2. BMnoplax, 1.

Order III. PICIPOEMES.

Suborder I. UPUP^.
Family I. UpupiD.«i.

Upupa 5.

Family II. iREisoBiDiE.

Irrisor, 4. Scoptelus, 2. Rhinopomastm, 3.

Suborder H. TROGONES.
Family I. TBOGONiD.aB.

Pharomacrus, 4. Euptilotis, 1. Tinetotrogon, 1.

Prionotelus, 1. Trogon, 24. Hapaloderma, 3. JTor-
pactes, 9. Hapalarpactea, 2.
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Suborder IH. SOANSORES.

Family I. Galbulid^.
1. Subfamily Galbiilinae.

Urogalba, 2. Galbula, 10. Srachygalba, 6, Jaeamar-
alcyon, 1. Galbalcyrhynchus, 1.

2. Subfamily Jacameropinae.
Jaoamerops, 1.

Family 11. BuccoNiD.ffi:.

Bucco, 20. Malacoptila, 7. Micromonacha, 1. Non^
nula, 5, SapaloptUa, 1. Mcmacka, 7. Cheliduptera, 2.

Family III. Picid^.

1. Subfamily Ficinse.

Geocolaptes, 1. Colaptes, 13. Sypoxanthvs, 2.

Gecinus, 17. Chioronerpes, 17. Campothera, 13.

ChrysoptUui, 8. Chryaophlegma, 8. Gauropieoides, 1.

Gednulus, 2. Asyndesmus, 1. Mehnerpes, 29.

Sphyrcpicus, 3. Hypopieus, 2. Dendrocopus, 31. Pj-
coides, 5. Xenopicus, 1. Dendrocoptes, 1. Liopictes, 1.

. Dendropicus, 9. Thripias, 2. lyngipicus, 19. Dendro-
bates,25. Mesopicus,7. Xiphidiopicus,!. Sapheopipo,!.

Lepocestes, 2. Miglyptes, 5. Mieroptemus, 5. ^ro-
chyptemus, 3. Tji^'a!, 3. Neaoceleus, 1. Cehus, 14.

Cerckneipieus, 3. CrocomorpTius, 2. Chrymcolaptes, 10.

Campophilus, 14. Ipocrantor, 1. Semicercus, 3. ilfi-

crostictus, 4. Semilophus, 1. Thriponax, 9. Ceo-

pMoeus, 5. Dryotomus, 2. Pious, 1.

2. Subfamily Ficumninae.
PiCWTOWMS, 33. Nesoctites, 1. Ferre«Ma:Ja, 1. Sasia, 3.

3. Subfamily lynginae.
Jyma:, 4.

Family IV. Indicatohid^.
Indicator, 9. Prodotiscus, 2.

Family V. CAPiroNiDiB.
Pogonorhynchus, 1. Hrythrobucco, 1. Melanobucco,

13. TriehoUema, 7. Gymnobucoo, 2. Heliobueco, 1.

Smilorhis, 2. Barbatula, 14. Stactolama, 3. Co/o-

rhamphus,2. Megakema,2. Chotorhea, 4:. Oyanops,20.

Mesobucco, 2. Xaniholisma, 6. Fsilopogon, 1. Trachy-

phonus, 10. Capita, 15. Tetragonops, 2.

Family VI. Rhamphastid^.
Bhamphastoa, 14. Andigena, 6. Pteroglossus, 18.

Selemdera, 7. Aidacorhamphus, 14.
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Order IV. COCCYGES.
Suborder I. MUSOPHAGI.
Family I. Musophagib^.

Turacus, 14. Musophaga, 2. Gallirex, 2. Cory-
thaola, 1. Schizorhis, 4. Gymnoschizorhis, 2.

Suborder II. OUCULI.

Family I. Cuctjlid.«:.

Cocm/ifes, 6. Pachycoccyx, 2. Calliechthrus, 1.

Sumiculus, 3. Hieronoccyx, 6. Ciiadua, 10. Cerco-

coccyx, 1. Cacomantis, 10. Misocalius, 1. Ckfyso-

coccyx, 4. Chalcococcyx, 13. Coccyzus, 8. Urodynamis,
1. Eudynamis, 6. Microdynamia, 1. Mhampho-
mantis, 1. Scythrops, 1.

Family II. CBNTHOPODrD.*;.
Centropus, 38.

Family III. Phcenicophainid^.
Saurothera, 5. Hyetornis, 1. Piaya, 3. Zanelosto-

mus, 1. r«ceooz«(, 1. Rhopodytes, 6. Rhinortha, 1.

Phcenicophaes, 1: Rhdmphococcyx, 1. JRhinococcyx, 1.

Urococcyx, 2. Dryococcyx, 1. Ceuthmochares, 3.

Dasylophuf, 1. Lepidogramnms, 1. Como, 12.

Family IV. Nbomokphid^.
Carpococcyx, 1. Neomorphm, S. Geocoecyx, 2.

Morococeyx, 1.

Family V. Diploptebid.^.
Diplopterus, 1. Dromoeoecyx, 2.

Family VI. CEOTOPHA.aiDa).
Crotophaga, 3. Guira, 1.

Order V. COLUMBIFOEMES.
Suborder I. COLUMB^.

Family I. Columbid^:.

1. Subfamily Treroninse.
Treron, 37. Ptilonopus, 51.

2. Subfamily Columbinse.
Car^ophaga, 63. Zopholaimiis, 1. Columba, 61.

Ectoputes, 4. CErea, 1. Geopelia, 6. Macropygia, 19.

Turtur, 25.

3. Subfamily Gourinse.
Ckamcspelia, 8. Columbula, 6. Zenaida, 14. Pen-

giera, 48. Starncenas, 1. Ocyphaps, 1. Petrophassa, 1.

Chakuphaps, 10. Trugon, 1. JSenicophaps, 1. PA«j?«, 3.

Goura, 3.



THE CIASSIPIOATION OF BIEDS. 299

Family II. DrDTTNcrLrD^.
Diduneulm, 1. Geophaps, 1.

Suborder II. PTEROCLBTES.
Eamily I. PxBEocLiDiE.

Pterocles, 14. Syrrhaptes, 2.

Order VI. PSITTACI.

Family I. NE8T0Bn).s:.

Nestor, 5.

Family II. Lokiid^.
Chalcopsittacus, 7. Eos, 12. Larius, 10. Callipti-

lus, 1. Vini, 2. Coriphilus, 2. Trichoghssus, 12.

Psitteuteles, 4. Ptilosclera, 1. Glossopsittacw, 5.

Hypocharmosyna, 9. Charmosynopsis, 2. Charmo-
syna, 3. Oreopsittacus, 1.

Family III. CTCLOPSiTTACiDa:.
Neopsittacus, 3. Cyclopsittaem, 15.

Family IV. Cacattjid^.

1. Subfamily Cacatiiinse.

Microghssus, 1. Calyptorhynohus, 7. Callocephalon, 1.

Cacatutt, 15. lAcmetis, 2.

2. Subfamily Calopsittacinae.
Calopsittaeus, 1.

Family V. Psittacid^.

1. Subfamily Nasiteminae.
Nasiterna, 10.

2. Subfamily Conurinae.
Anodorhynchus, 3. Cyanopsittacus, 1. .4ra, 15.

Rhynchopsittacus, 1. Conurus, 28. Conuropsis, 1.

Ch/anolyseus, 2. Gnathosittaca, 1. Eenicognathus, 1.

Microsittace, 1. Pyrrhura, 19. Myopsittacus, 2.

Bolhorhynchus, 7. Psittaeida, 9. Brotogerys, 11.

3. Subfamily Pioninae.
Chrysotis, 42. Pachynus, 1. Phnus, 10. Dero-

ptyus, 1. Triclaria, 1. Pionopsittacus, 9. Gypopsit-

tacus, 1. Urockroma, 8. Caiea, 4. Pwocephalus, 14.

4. Subfamily Psittacinae.

Psittacus, 2. Coracopsis, 5. Dasyptilus, 1.

5. SubfamUy Palaeomithinae.
Eclectus, 6. Geoffroyus, 15. Prioniturus, 7. Tany-

gnathus, 8. Paltsornis, 23. Polytelis, 3. Ptistes, 3.

Aprosmictus, 8. Pyrrhulopsis, 5. Psittacella, 3. Psii-

ijMMS, 1. Bolbopsittacus, 3. Agapornis, 7. Loriculus, 20.
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6. Subfamily Platycercinae.

Platyoereus, 13. Porphyrocephalus, 1. Barnardim, 3.

Pgephotus, 6. Neophema, 7. Ch/anorham/phus, 14.

Nymphicus, 2. Nanodes, 1. Melopsittacus, 1.
~

porus, 1. Oeopsittacus, 1.

Family VI. Stbingopid^.
Stringops, 2.

Order VII. EAPTORES.

Suborder I. FALCONES.

Family I. FAicoNiDiE.

1. Subfamily Falconinse.
Falco, 25. JSiefofalco, 6. Hieraddea, 2. Cerok-

neis, 22. ^aza, 10. Jlarpagus, 3. Ictinia, 2. Micru-
hierax; 4. Poliohierax, 2. Spmapteryx, 1. Harpa, 1.

2. Subfamily Aquilinse.
Chypaetvs, 2. Uroaetus, 1. Aquila, 9. Nisaetus, 4.

Lophotriorchis, 2. Neopus, 1. (^masiwr, 1. jS^suo-

eiMS, 14. Lophoaetus, 1. ^siMrinMfa, 1. Herpeto-
theres, 1. Dryotriorchis, 1. Circaetm, 5. Sp&ornis, 6.

Biitastur,4:. Selotarsm,2. Haliaetus,7. Polioaetus,2.

Oypohierax, 1. Haliastm; 2. Elanoides, 1, Nauclerus, 1.

Jfifoits, 7. Zophoictinia, 1. Rostrhamua, 3. Leptodon, 4.

Gypoictinia, 1. Sanus, 5. Gampsonyx, 1. Henisaper-

nis, 1. Machesrhamphus, 2. Pemis, 3.

3. Subfamily Accipitrinae.

Polyboroides, 2. Cirais, 16. Micrastur, 7. Oerano-
spizias, 2. UroiriorcMs, 1. Erythrocnema, 1. il/eK-

e»:a.r, 6. ^s^Mr, 30. Nisoides, 1. .4cej))iier, 23.

4. Subfamily Buteomnse.
Uroepizias, 1. Meterospizias, 1. Tachytriorchis, 2.

Bvteo, 18. Archibuteo, 4. Buteola, 1. ^sterina, 7.

Busarellus, 1, ButeogaUus, 1. Urvhitinga, 12. Harpy-
haliaetm, 1. Morphnus, 1. 7%rasaefes, 1.

5. Subfamily Polyborinae.
Polyborus, 2. Ibyater, 8.

Family II. Pandionid^.
Pandion, 1.

Family III. VuLTimiDiE.
Vultur, 1. Ckp*! 6. Pseudogyps, 2. Otogyps, 2.

Lophogyps, 1. Neophron, 4.
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Suborder II. SERPENTARII.
Family I. GYPOGEBANiiDiB.

Oypogeranus, 1.

Suborder III. CATHAKTE8.
Family I. SABCOEHAMPHID.ffi.

Sarcorhamphus, 2. Cafhartes, 1. Catharutes, 1.

Mhinogryphua, 6.

Suborder IV. STRIGES.

Family I. BttBONiD.a:.

1. Subfamily Buboninse.
Kdwpa, 3. Scotopelia, 3. Bubo, 17. Seopn, 25.

Nyctea, 1. Surrda, 1. Carina, 3. SeterogUmx, 1.

Speotyto, 2. Cfymnam, 2. Nmox, 26. Sceloglaux, 1.

Olaucidium, 20. MicrotJiene, 1.

2. Subfamily Symiinae.
.<4s40, 9. Syrnium, 29. Nyctala, 2.

Family II. Strigid^.
Strix, 6. Phodilus, 1.

Order VIII. 8TEGAN0P0DES.

Family I. Pelbcanid^.

1. Subfamily Felecaninae.
Peleoanus, 10. (Sm^s, 9.

2. Subfamily Fhalacrocoracinae.
Phalftcrocorax, 39. Plotus, 4.

Family 11. Phaetontidje.
Phaeton, 4.

Family III. TACHY?ETiD.ai.
Taehypetes, 2.

Order IX. HEEODIOJSTES.

Family I. Abdbid^.

1. Subfamily Axdeinse.
Ardea, 62.

2. Subfamily Botaurinae.
Botaurus, 6. Tigrisoma, 4. Nyetiardea, 10.

Family II. Scopid^.

1. Subfamily Scopinae.
Scopus, 1.
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2. Subfamily Cancrominse.
Cancroma, 1.

3. Subfamily Balsenicipitinse.

Balceniceps, 1.

Family III. CicoNUDiE.

1. Subfamily Ciconiinae.
Ciconia, 6. Mycieria, 4. Lepiqptilus, 3. Tantalus, 5,

2. Subfamily Anastomatinae.
Anastomus, 2.

Family IV. PLATALBiD.ffii.

Platalea, 5,

Family V. Ibidid.*;.

ife, 24.

Order X. ALEOTOEIDES.

Suborder I. GRUARIjE.
Family I. Gbuid^.

Balearica, 2. Grus, 15.

Family II. TuBNicroiE.
Turnix, 23. Oriyxelos, 1. Pedionomus, 1.

Family III. Rhinochetid^.
JRMnochetus, 1. Mesites, 1.

Family IV. EtrBTPYGrD.a!.

Eurypyga, 1.

Suborder n. FULIOARI^.
Family I. Otid.s).

Otis, 2. Eupodotis, 24.

Family II. OAHiAMiD.ffii.

Cariama, 1. C'hunga, 1.

Family III. Helioenithid^.
Seliornis, 1. Podica, 4.

Family IV. Rallid.S).

1. Subfamily Rallinae.
Ocydromus, 6. Rallus, 27. Pallina, 16. Aramus, 18.

Aramides, 26. O-ai-, 25. Pormnula, 1. Himathomia, 1,

2. Subfamily Gallinulinse.
Porphyrio, 15. Notornis, 1. Tribonyx, 3. Ga^fo-

jimZo, 16. Pareudiastes, 29. HabroptUa, 1. i^&ca, 12.

Family V. Psophiid^.
Psophia, 6.
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Order XI. GALLIFOEMES.

Suborder I. DYSOD^.
Family I. Opisthocomid^.

Opisthocomus, 1.

Suborder II. GALLIN.(E.

Family I. Phasianid^.

1. Subfamily Pavoninee.
Pavo, 2. Polyplectron, 6. Arffus, 4. Crossoptilon, 1.

2. Subfamily Lophophorinae.
Lophophorus, 3. Tetraophasis, 1. Tragopan, 5.

Pucrasia, 4.

3. Subfamily Meleagrinse.
Mdeagris, 3.

4. Subfamily Fhasianinse.
Phasianus, 13. Thaumalea, 2,

5. Subfamily Euplocaminae.
.. Euplocamus, 12. Ithaginis, 2.

6. Subfamily Gallinse.

Gallus, 4.

7. Subfamily Numidinse.
Phasidus, 1. Agelastes, 1. AcryUiwn, 1. Numida, 9.

Family II. Tbtbaonid2e.

1. Subfamily Perdicinse.

Galloperdix, 1. Sephumia, 2. IVamooliwus, 36.

Perdix, 15. Coturmx, 20.

2. Subfamily Rollulinae.

MoUulus, 3.

3. Subfamily Odontopliorinae.
Odontophorus, 17. Dendrortgx, 3. Cyrtonyx, 3.

Eupsychortyx, 5. Ortyx, 13. Callipepla, 5. ZqpA-
ortyx, 2.

4. Subfamily Caccabininse.
Lerwa, 1. Caccabis, 8. Tetraogallus, 5.

5. Subfamily Tetraoninae.
Tetrao, 12. Bonasa, 4. Lagopus, 6.

Family III. Cbacid^.

1. Subfamily Cracinse.
Cra;r, 8. Nothocrax,\. Pauxi,\. Mitua,2.

2. Subfamily Penelopinae.
Stegamlama, 1. Penelope, 13. Penelopina, 1. Pi-

pile, 3. Aburria, 1. Chameepetes, 2. Ortalida, 18.
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3. Subfamily Oreophasinseir
Oreophasis, 1.

Family IV. Mbgapodid^.
Megacefphdkm, 1. Leipoa, 1. Talegalhis, 7. Mega-

podiua, 19.

Order Xn. LIMIOOLIFOEMES.

Suborder I. LIMICOLJE.

Family I. Chaeadbiid^.
CEdicnemus, 9. Charadrius, 29. MgiaUtis, 11.

Anarhynchus, 1. Vanelltts, 13. Lobivandhis, 13.

Cursorius, 10. Olareola, 10. Di-omas, 1. Chionis, 2.

Attagis, 4. Thinoeorus, 4. Himantopus, 8. Jtecum-
rostra, 3. Scematopus, 7. Ibidorhynchus, 1. Nume-
nius, 12. Phalaropus, 3. Totanvs, 17. JUmosa, 4.

Ereunetes, 4. Str^silas, 3. Machetes, 1. Tringa, 14.,

Eurynorhynchits, 1. Phegornis, 3. Rhynckeea, 3. iSeo-

tojoo,r, 4. Gallinago, 16.

Family 11. PABBiDa;.
Parra, 10. JSydrophasianus, 1.

Suborder II. GAVI^.

Family I. Stebnid^;.

1. Subfamily Steminse.
Sydrochelidon, 3. Sterna, 38. Namm, 1. (rj/g'is, 2.

Anous, 6.

2. Subfamily Rhynchopinae.
Shynchops, 3.

Family II. Labid^.

1. Subfamily Larinse.
Pagophila, 1. Rissa, 2. Xan/«, 43. J5r«Mja, 2.

2. Subfamily Stercorariinae.

Stercorarius, 6.

Order XIII. TrBINAEES.

Family I. Pbocellaeiidjb.

Puffinua, 23. ProceUaria, 21. Fulmams, 33.

(Estrelata, 18. Prion, 7. Pelecanoides, 3.

Family 11. DioMEDBiDiB.
Diamedea, 10.
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Order XIV. PTGOPODIFOEMES.
Suborder I. PYGOPODES.
Family I. Coltmbidjb.

Cohymima, 4.

Family II. Podicipidje.
Podiceps, 31. Podilymhus, 3.

Suborder II. ALC^.
Family I. Axcid^.

Alca, 2. Fratercula, 8.

Family II. Simohhynchid^.
Cerorhinca, 2. SimorhyncTms, 9.

Family HI. Ueiad^.
Braehyrham/phus, 7. TJria, 8. Alle, 1.

Order XV. LAMELLIE08TEES.

Suborder I. PHCENICOPTERI.
Family I. Phobnicoptbbidje.

Phcenicopterus, 8.

Suborder II. ANSERES.
Family I. Plbctboptebid^.

Anseranas, 1. Plectropterus, 2. Sarkidiomis, 2.

Chenalqpex, 3.

Family II. Ajsr8EBrD.as.

Cereopsis, 1. Anser, 14. Branta, 18. Nettapus, 4.

Family III. Cygnid.*!.

Cygnus, 11.

Family IV. Anatidje.
Dendrocygna, 10. Tadoma, 3. Casarca, 6. ^ic, 2,

Mareca, 4. Dafila, 6. .<ireos, 18. Querquedula, 18.

Chaulelasrmis, 2. Spatula, 5.- Malacorhynchus, 1.

Cairma, 1.

Family V. FutiGULiDa;.
Fuligula, 1. i^MZir, 5. Aythya, 7. Bueephala, 5.

Harelda, 1. Eymenolaimus, 1. Camptolaimus, 2.

Stelleria, 1. Somateria, 4. Oidemia, 6.

Family VI. EBiSMATUiiiB.aE.

Biziura, 1. Thalassornis, 1. Erismatura, 6. iVeso-

KCiia, 1.

X
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Family VII. Mbkgid^.
Merganetta, 3. Mergus, 6. Mergellus, 1.

Suloorder III. PALAMEBE^.
Family 1. Palambdeidje.

Palamedea, 1. Chauna, 2.

Order XVI. IMPENNES.

Family I. Aptenodytidje.
Spheniseus, 1. Eudyptes, 16. Aptenodytes, 2.

Order XVII. CEYPTUEI.

Family I. Tinamid^.

1. Subfamily Tinaminae.
Tinamus, 7. Noihocercus, 3. Crypturus, 16.

Rhynchotus, 2. Nothoprocta, 4. Nothura, 4. Taonie-

cus, 1.

2. Subfamily TLnamotmae.
Calodromas, 1. Tinamotis, 1.

Subclass II. RATIT^J.

Order XVIII. STEIJTHIONES.

Suborder I. APTERYGIFORMES.
Family I. Aptebygid*.

Apteryx, 4.

Suborder II. DROMiEIFORMES.
Family I. DuoMMiiDiB.

Casuarius, 9. Dromceus, 2.

Family II. STBUTHiONnjiB.
Struthio, 1. Shea, 2. Pterocnemis, 1
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AbeUlia, 295.

Abnormal feathers of
foot, 162.

Aburria, 303.

Acanthidops, 285,
Acanthidositta, 292.
Acanthis, 285.

Acanthiza, 287.
Aoanthochisra, 286.

Acanthoptila, 288.

AaanthorhynohviS, 286.
Accentor, 288.

Accentoridcs, 262, 288.

Accentors, 262.

Accipiter, 300.

»is»s, 123.

Accipitrinte, 300.

Aocipitrine birds, 131.

Aceros, 296.

Acestrura, 295.

Acmonorhynchus, 286.

Acredida, 286.

Acridotheres, 282.

AarocephaMs, 287.

Aoromyodi, 281.

Acromyoidal structure,

214.

Acroptemis, 293.

Acruhcercus, 286.

Amyllium, 303.

Actinodura, 289.

Adehmyia, 294.

Adjutant, 40, 41, 272.

JEdonopsis, 288.

JEgialitis, 304.

Mgintha, 283.

MgitJudus, 286.

MgitUna, 289.

jEgitbognathous struc-

ture, 186.

Mlmroedm, 282.

JEpyornis, 238.

maximus, 64.

Mthocichla, 289.
Mtkomyias, 290.

Mthopyga, 286.

Agapomis, 269, 299.

Agei(sinm, 283.

Agelcms, 283.
Agelastes, 303.
Agltsaciis, 295.

Agriomis, 290.

Agyrtria, 294.

A&mosyne, 283.

Air-sacs, 215.

Aith/wnis, 294.

^«>, 305.

Almmon, 285.

Mario, 285.

Alauda, 285.

arvensis, 109.

Alaudidis, 262, 285.

Alaudula, 285.

Albatrosses, 32, 276.

.4fca, 305.

.4/co impennis, 22,

23.

<()»•(&, 22.

^fcffi, 277, 305.

Aleedmid(S, 265, 296.

Aloedimnte, 296.

.^ZceiZo, 296.

ispeVfo, 68, 69.

^fci(Ze, 277, 305.

Alcippe, 289.

Alcurus, 289.

Alcyone, 296.

Alecthomis, 237-

Akctarides, 273, 302.

Alectrwms, 290.

^^eiAe, 288.

Alimentary system,

206.

AJlantois, 225.

^Zfe, 305.

nigricans, 22.

AUeghanian Province,

Birds of, 245.

Alloootops, 289.

Aheonax, 290.

Alula, 154.

Amadina, 283.

Amauresthes, 283.

Amam-ocichla, 289.

Amaurospiza, 284
Amazilia, 294.

Amazonian subregion,

Birds of, 247.

X 2
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Amblycercus, 282.

ATttbhomis, 282.

Amhh/ospisa, 283-

Asmblyrhu/mplms, 283.

American Ant-thrushes,
111, 263.

Creepers, 261.

Ostriches, 66,

281.

Vultures, 271.

Warblers, 107,

262.

Ammodromus, 285.

Ammomanes, 285.

Amnion, 225.

Ampeliceps, 282.

Ampelida, 262, 287.

Armpelion, 292.

Ampelis, 287.

garrulits, 106.

Aw/phispiza, 285.

Amyd/rus, 282.

Amytis, 287.

Anabatoides, 292.

Anabasenops, 292.

Antsretes, 291.

Anaplectes, 283.

Anwrhynchws, 304.

frontalis, 57, 58.

.4«(M, 305.

bosckas, 14, 15.

Anastomatina, 302.

Anustomus, 302.

AnatidiB, 279, 305.

Ancistrops, 292.

Andigena, 297.

Androdon, 294.

And/ropadus, 289.

Andvophilus, 289.

^»is, 268.

Anodorhynchus, 299.
AnorrhiTms, 296.

AnoTthwa, 288.

troglodytes, 96,

98.

Arums, 304.

.4»scr, 14, 305.

cinerms, 14,

Anseranas, 305.

Anseres, 278, 305.
Anserida, 278, 305.

Anthobaphes, 286.

Anthocephala, 294.

AnthocAncla, 292.

Anfhorms, 286.

Anthothreptes, 286.

Anthracoceros, 296.

Anthus, 285.

pratensis. 111.

Antillean subregion,

Birds of, 247.

Ant-thrushes, 109.

, American, 263.

, Old World, 263.

^,
Wattled, 263.

.<itn!t»iii««s, 292.

Armropsis, 289.

Aorta, 216.

Apalis, 287.

Aphanapteryx, 238.

Aphantochroa, 294.

Aphelocoma, 281.

Aphobus, 283.

4p?o«s, 282.

Appendicular skeleton,

188.

Aprosmicttis, 299.

Aptenodytes, 306.

longirostris, 22,

24.

Aptenodytida, 279,

306.

Apterygidcs, 280, 306.

Apterygiformes, 280,

306.

Apteryx, 64, 65, 280,

306.

mantelU, 64, 65.

Agmla, 300.

chrysaetos, 126.

Aquilirus, 300.

^ra, 299.

Arachnotliera, 286.
Aramides, 302.

^r<MKMS, 302.

ArchcBopteryx, 64,

236.

Arches, visceral, 225.

Archibuteo, 300.

^riZea, 301.

cinerea, 36.

garsetta, 37.

Ardeida, 272, 301.
Ardeinm, 301

.

^5'Ms, 303.

gigwnteus, 4, 5.

^r^'ya, 288.
Ariana, 294.

Arremon, 284.

..irses, 290.

Artamia, 286.
ArtamidiB, 262, 287.

Artamides, 289.
Artamus, 287.

Arteries, 217, 226.

Articulations of leg-

bones, 201.

of wing-bones,
194.

Artomyias, 290.

Armidmicola, 290.

^teo, 301.

Aspatha, 296.

Astrachia, 282.

Astrapia, 282.

^ster, 300.

palumbarim, 123.

Asturina, 300.
Asturinula, 300.

Asyndesmtis, 297.

Atelornis, 395.
Atlapetes, 285.

Aaas, 171.

Atrichia, 293.
Atrichia, 263, 293.

Airiohiidm, 263, 293.

Attagis, 304.

^ififAJs, 295.

AUicora, 290.

^Wj'ia, 291.

Attilints, 291.

Augastes, 294.

Auks, 22, 277.

Aulacorhamphus, 297.

^«to, 291.

Australian region,

Birds of, 247.

and
subregions, 241,

246.

subregion proper.

Birds of, 249.

Automolus, 292.

Arocet, 56, 58, 275.

Avocettwla, 294.

Axial skeleton, 168.
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Axillary feathers, 158.
Axis, 171.

Aythya, 305.

Babax, 288.

Babblers, 116, 262.

Back-bone, 169.

BalisnicepirMS, 302.

Sdtsnioeps, 302.
rex, 38, 39.

Saleanca, 302.

Ba/rhatula, 297.

Barbefcs, 74, 267.

Barnardms, 300.

Bam Owl, 129.

Ba/ryphthengus, 296.

Basileomis, 282,

Sasileuterus, 285.

Basiliima, 234.

5atem, 293.

BatUlda, 283.

5aWs, 290.

Sasa, 300.

Beak, bones of, 180.

Bebromis, 287.

Bee-eaters, 82, 265.

Beef-eaters, 112.

Bee-guides, 84.

Bell-bird, 91, 93,

263.

BelloTM, 295.

Berenicomis, 296.

Berlepschia, 292.

Bemieria, 289.

Bhringa, 282.

.Bias, 290.

braids, 293.

Bill, structure of, 141,

143.

Bird regions of the

earth, 239.

Birds, a Class, 1, 2,

252, 259.

, Universal cha-

racters of, 2, 255.

of Paradise, 90,

261.

of Prey, 123.

Bittern, 36, 37, 272.

Biziwra, 805.

Blacicm, 291.

Blackbird, 109.

Blackcap, 106, 107.

Black Swan, 15.

Blade-bone, 189.

Blood, 217.

Blood-vessela, 217.

, development of,

226,
Blue-biU, 261.

Blue Chatterer, 263.

Boat-bill, 38, 272.

Body and Tail, 150.

Bohemian Waxwing,
106.

Bolbopsittactis, 299.

Bolborhynchus, 299.

Bonasa, 303.

Bonesofbeak, 180, 181.

of brain-case, 181.

of limbs, 188.

Booby, 25.

Boots, 162.

BoiawnruB, 301.

Botaurus, 301.

stellaris, 36, 37.

Bourcieria, 294.

Bower-birds, 93, 95,

261.

Bowers for play, 93,

233.

BrachygaWa, 297.

Brachypteraaias, 295.

Brachypieraciims, 295.
Brachyptermis, 297.

Brachypteryx, 288.

Braohyrhamphus, 305.

Bradyomis, 287.

BradypterintB, 287.

BraOypterus, 287.
Brain, 217.

Brain-case, bones of,

181.

Brcmta, 305.

Brazilian subregion.

Birds of, 246.

Breast-bone, 177.

BroadbiUs, 76, 77,

264.

Bronchi, 211.

Brotogerys, 299.

Brusn-tongued Parrots,

269.

Brush-turkeys, 275.

Buarremon, 284.

Bubo, 301.

ignavus, 130.

BvbmidcB, 271, 301.

BvboniTKB, 301.
Btuico, 297.

tectus, 75, 76.

BuccomdiB, 267, 297.

Bucephala, 305.

Bzcceros, 296.

ruficollis, 78.

Bucerotes, 265, 296.

Bucerotidcs, 265, 296.

Buchanga, 282.

atra, 122.

Bucorax, 296.

Bulbuls, 117, 262.

Bwphaga, 282.

erytkrorhyneha,

112, 113.

Buphagines, 282.

Bwmeda, 287.

Bursa Fabricii, 209.

Busarellus, 300.

Bush-cuckoos, 263.
Bustard Quails, 11.

Bustards, 47, 49, 273.
Butastur, 300.

Butcher-birds, 121.

Buteo, 300.

vulgaris, 125.

Biiteogallus, 300.

Bateota, 300.
Buteonims, 300.

Bwthravpis, 284.

Buzzards, 125,271.
Bycanistes, 296.

Cacatua, 299.

Cacatwids, 269, 299.

Caeatvints, 299.

Caccabimnis, 303.

Caccabis, 303.

Cacomantis, 298.

Caotomis, 284.

C(S»o<nceMS, 291.

Caica, 299.

Cairina, 305.

GaXama/nfhm, 289.

CaXamocwhla, 287.

Calamonastes, 287



310 ALPHABETICAL IWDEX.

Calandrella, 285.

Calcaneal process, 200.

Calcarius, 285.

Oaloars, 164.

Calendula, 285.

Calicalictw, 286.

Califomian Quail, 11.

Callaccmthis, 285.

Callene, 288.

CalUechthrits, 298.

Callipepla, 303.

Callipharus, 294.

Calliphlox, 295.

Calliptilms, 299.

CteZ^isifc, 283.

Callocephidon, 299.

Calocheetcs, 284.

Calocitta, 281.

Calodromas 306.

CalopsittaoiiuB, 299.

CalopsiUacus, 299.

Calorhamphiis, 297.

Calomis, 282.

Oalothorax, 295.

Calypte, 295.

Calyptomena, 293.

Calyptomenidm, 264,
293.

Cah/ptophUus, 284.
Galyptorhynchis, 299.

Ccdyptrwa, 292.

Comarhynckus, 284.

CaTnaroptera, 287.

Gampochera, 289.

Campophaga, 289.
Campophagids, 262,
289.

Campophilus, 297.

Campothera, 297-

Camylolavmus, 305.

Campyhpterus, 294.

GampyhrhyTwhiis, 288.

CancToma, 302.

eoohlearia, 38.

GanoromvmB, 302.
Capercailzie, 10, 275.
Oopefo, 297.

erythrocephahta,

74,75.
GapiiomdcB, 267, 297.
Caprimulgidts, 265,

295.

Caprimulgus, 295.

europcms, 86, 87.

Gapsiempis, 291.

Caracaras, 125.

Garcineutes, 296.

Cardelttna, 285.

Oardia, 208.

GardmaMs, 284.

mrginianus, 105.

Gardvtelis, 285.

Gariama, 302.

cHstata, 44, 46.

Cariamas, 273.
GariamidiB, 273, 302.

GarinattB, 258, 281.

Garine, 301.

Carotid arteries, 217,

226.

Carpococcyx, 298.

Garpodacas, 285.

Carpodectes, 292.

Carpophaga, 298.

Carpus, 192.

Gasarca, 305.

Gasiornis, 291.

Gassicincs, 282.

Cassimlus, 282.

Gassicm, 282.

Cassidix, 282.

Gassinia, 290.

dassowaries, 280.

Cassowary, 66.

Gasuarius, 306.

gahatns, 66.

Gatrnnhlyrhynclms, 284.
Gatharistes, 301.

Catharma, 295.

CoifAoj-iles, 269, 271,301.
papas, 128.

Cfei^rtes-iike fossil,

237.

Gatharus, 288.

Gatherpes, 288.

Caudal Tortebras, 175.

Cctos, 297.

Central-American sub-
region. Birds of, 247.

Gentrites, 290.

CmtropodidcB, 268, 298.
Gentropiis, 298.

Geophl(sus, 297.
Cephalolepis, 295.

Gephalopterm, 292.

ornatus, 91, 92.

Geratogymna, 296.

Ceratopipra, 291.

Geratotriccits, 291.

Gerchneipicus, 297.
Gerchneis, 300.

Cercococcyx, 298.

Gercomacra, 293.
Cercotrichas, 288.

Gereqpsis, 305.

Ceriorms satyra, 6.

Gerorhinca, 305.
Gerthia, 286.

Gerthidea, 284.

Gerthiidce, 262, 286.
Gerthimm, 286.

Gerthilauda, 285.
Certhiola, 284.

Gerthiparus, 286.

Cervical rertebrse, 171.
C«»y?c, 296.

Ce«M, 287.

Gmthmochares, 298.
Geycopsis, 296.

C«yx, 296.

Chstocercm, 295.
Chatops, 288.
Ghcetoptila, 286.

Ghcetorhynckm, 282.

Ghcetomis, 287.

Ghtetwra, 295.

Ghsitwrincs, 295.
Chaffinch, 105.

Chakoooccyx, 298.

Ghalcophaps, 298.
Ghaloopsar, 282.

Ghalcopdttcuyus, 299.
Ghalcostetha, 286.
Chamma, 288.

Ghwmeeina, 288.

Ghammospisa, 285.
Ghammpelia, 298.

Ghamapetes, 303.
Ghamaza, 293.

Ghaptia, 282.
Characters of Bird-

class, 2, 255, 256.
Gharada-iida, 275, 304.

Charadrims, 304.

plmvialis, 57, 69.
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Chwritornis, 282.

ChwrTnosyna, 299.
Charmosynopsis, 299.
Chasiempis, 290.

Chasmorhynohus, 292.

Chatterers, 91, 263.

ChavjleUmmis, 305.

Chamna, 45, 306.
Chaunoproct'us, 284.

Chelidon, 290.

iirUca, 94.

CheUdoptera, 297.

CheUdorhynx, 290.

Chenalwex, 305.

ChmorhmmpJms, 290.

Cfera, 283.

Cherammoa, 290,

Ckersophihis, 285.

CAiijo, 282.

Chimarrhornis, 288.

Chioms, 304.

aaa,,59, 61.

Ckirocylla, 291.

ChiroTnachcBris, 291.

Ghiroxiphia, 291.

CMamydochsra, 289.

CKamydodera, 282.

Chlmasicus, 289.

C^Ziwis, 284.

Chlorochouris, 289.

CMorochrysa, 283.

Chlarocicala, 289.

Chloronerpes, 297.

Chloropeia, 290.

Chlorophames, 284.

Chlorophcmia, 283.

Chloropipo, 291.

Ghloropsis, 289.

Chlorospingms, 284.

ChlorostiVjon, 294.

Chlorothrawpis, 284.

Chlorura, 283.

Cholornis, 289.

Ohondestes, 285.

Chorda doraalis, 225.

Chordeiles, 295.

Choiorhea, 297.

Chough, 115.

Cim/sococcyx, 298.

Chrysocolaptes, 297.

Ghrysola/mpis, 294.

ChrysomiMdops, 284.

Chrysomitris, 285.

Chrysophlegma, 297.

Chrysoptihts, 297.
Ckrysotis, 299.
Chryauroma, 294.

Chthomoola, 287.
Chmga, 302.

Cichladusa, 288.

Cichlherminia, 288.

Cichlopsis, 288.

Cicinmirus, 282.
Ciconia, 302.

affla, 42.

dcomidce, 272, 302.

CieoniincB, 302.

Cinclidce, 262, 288.

Cmclocerthia, 288.

Cinolodes, 292.

agnaticus, 69, 70.

CiTwlorhamphm, 289.

Cinclosoma, 288.

OjbcZms, 288.

Ciwrmrnopterus, 282.

Cinnamopteryx, 283.

Cinmcerthia, 288.

Cmmyris, 286.

Circaetms, 300.

Circulatory system,

216.

CircMs, 300.

(Bruginoms, 123.

Cirrhopipra, 291.

Cissa, 281.

Cissopis, 284.

CisiicoUt, 287.

Cisticolmcs, 287.

Cistothorm, 288.

Cittooincla, 288.

Citfm-a, 296.

Class of Birds, 259.

Classification and Phy-
logeny, 253.

of Birds, 251.

ClaTiele, 190.

Claws of foot, 163.

of wing, 158.

Clefts, visceral, 225.

Cleptornis, 286.

Clibanorms, 292.

CUmacteris, 286.

Climbers, 131.

Cloaca, 209.

Clypeicterus, 282.

Ch/toceyx, 296.

Glytoctantes, 293.

Clytolmma, 294.

Clytomyias, 290.

Cne/miornis, 238.

Gnipodectes, 291.

Gnipolegus, 290.

Coccopygia, 283.

Goccothraustes, 284.

CocoothrausUnm, 284.

GoccycoUus, 282.

Coccygeal vertebrse,

175.

Coccyges, 267, 298.

Goccystes, 298.

Gocoysus, 298.

Gochoa, 287.

Cockatoos, 71, 269.

Cock-of-the-Eook, 91,

263.

Gmligena, 294.

C(K«ia, 284.

Ccerebids, 261, 284.

CareUtuB, 284.

Golaptes, 297.

campestris, 71.

Colies, 80, 81,265..
Coi«<z, 265, 296.

Co^iM, 296.

capensis, 80, 81.

Gollocalia, 295. '

Collyriocincla, 287.

(7oteMS, 281.

Golopterus, 291.

Golumba, 298.

fo'wia, 13.

Colwmbts, 268, 298.

ColmnbidtB, 269, 298.

Cofem6^o«ncs,268,298.
GoMmbiiKe, 298.

Col/mmimla, 298.

GolymUdcB, 277, 305.

GolywJms, 305.

glacialis, 20, 21.

Common Fowl, 3.

Gompsocoma, 284.

Condition of young as

to plumage, 230.

Condor, 128, 271.

Conirostral lairds, 132.

Comrostrum, 284.
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Connection between
digits, 161.

Conopias, 291.

Ccmopopkaga, 293.

Conopophcnida, 263,
293.

ConostoTna, 289.

Conothrawpis, 284.

Contopus, 291.

Contour feathers, 166.

OormrincB, 299.

Contiropsis, 299.

Cormrus, 299.

caroUtwnsis, 71.

Ooota, 18, 274.

Copst/chm, 2S8.
Copurus, 290.

CoracicB, 264, 295.

Coracias, 295.

gamila, 94, 96.

Cpraciidts, 265, 295.

Coraoiiformes, 264,
295.

CoradintB, 295.

Coracoid, 188.

Coracopitta, 292.

Coracopsis, 299.

Corcorax, 281.

Coriphilvs, 299.

Cormorants, 24, 25,

272.

Corn-crake, 17, 18.

Corone, 281.

Corpuscles of blood,

217.
CorvidcB, 261, 281.

CorvincB, 281.

Corvinella, 287.

Coroultm; 281.

COTOMS, 281.

Corydm, 293.

Coryphistera, 292.

Coryphospingus, 285.

Coryphogpiza, 285.

CorytluBola, 298.

Corythocichla, 289.
Corythopia, 293.

Corythorms, 296.

Cosmopsa/rus, 282.

Cossypha, 288.
Coijte, 290.

Cotinga, 91, 292.

Cotingidcs, 263, 292.

Cotingincs, 291.

Coturnix, 303.

commtmis, 10.

CoMa, 298.

Courser, 48, 50, 275.

Covering of tarsus and
digits, 162.

Covers, 67.

Coverts of tail, 153.

of wings, 156.

Cracidie, 275, 303.

CraciiKs, 303.

Cracticus, 286.

Cranes, 42, 43, 44,

273.

Cranial skeleton, 179.

Cranorrkinm, 296.

Craieropoditue, 288.

Crateropvs, 289.

Craterosoelis, 289.

Oj-cm;, 303.

aleotor, 8.

Creadion, 281.

Creepers, 99, 262.

Creurgops, 284.

Orcx, 302.

pratensis, 17, 18.

Crimger, 289.
CrocoToorpJms, 297.

Crooked-billed Plover,

57, 58, 276.

Crop, 208.

CroasbiU, 105.

CrossUyia, 289.

Crossoptilon, 303.

Crotophaga, 298.

CrotophagidcB, 268,

298.

Crows, 113, 261.

Crus, 158.

Crypsirhma, 281.

Cryptolopha, 290.
Gryptorhvna, 281.

Cryptomis, 237.

Cryptospiea, 283.

Cryptun, 279, 306.

Oryptv/rus, 306.
Cuckoos, 85, 268.

, Bush, 268.

, large-headed,

268.

Cuckoos, true, 268.

Cuckoo-shrikes, 262.

Gteafe", 268, 298.

Cuoulidm, 268, 298.

CmuVus, 298.

eanorus, 85.

Culidoapa, 290.

Culicivora, 291.

Cuphopterus, 287.

Cwrmas, 283.

Curassows, 8, 275.

Curlew, 50, 275.

Cursorial birds, 68.

foot, 164.

Cursorixts, 304.

gallyyus, 48, 60.

CM&, 289.

Cuvier'e Classification,

132, 252.

Gyanieterm, 284.

Cyanoeitta, 281.

Cyanocorax, 281.

Cyanolesbia, 294.

Cyanolysem, 299.

Cyanomyia, 294.
Gyanomyias, 290.
Cyanopmia, 294.

Cya/nopoU'Os, 281.
Gywnops, 297.

Cyanopsittacus, 299.

Gyanorhcmphm, 300.
Cyanospiza, 28.5.

Cyanotis, 291.

Cybernetes, 290.

CyclopsiUaoida, 269,
299.

Cyclopdttaous, 299.

Cyclorhis, 287.

dygmdcB, 279, 305.
Gygmis, 305.

nigricollis, 16.

Cymbilanitis, 293.

Gymhorhynchus, 'iSi^.

Gyphorhinus, 288.

dypselida, 265, 295.

GypselmiB, 295.

Gypseloides, 296.

Gypselm, 295.

flpws, 96.

Gypsnagra, 284.

Cyrombo, 94, 265.

Cyrtonyx, 303.



ALPHABETICAL INDEX. 313

Dabehick, 19.

Saeelo, 296.

Dacelonints, 296.

Dcumidints, 284.

Dacnis, 284.

Safila, 305.

Damopkila, 294.

Darters, 25, 272.
Lasycrotapha, 289.

Sasylopkus, 298.

Basypiiliis, 299.

Definition of Birds,

255.

Dehtiria, 294.

Bekthrawpis, 283.

Demoiselle Crane, 43,

44.

Bmdrexetastes, 292.

Sendrobates, 297.

Sendrobiastes, 289.

Lendrodncla, 292.

BendrocUta, 281.

Dendrocolaptes, 292.

radiolatus, 117.

Smdrocolaptids, 263,
. 292.

Bendrocolaptincs, 292.
Dendrocoptes, 297.
Dendrocopus, 297.

Smdrocygna, 305.
Dendrceca, 285.
Dendropictis, 297.
Dendroplex, 292.

Dendromis, 292.

Senckrortyx, 303.

DentiroBtral Birds,

132.

Deposits, geological,

235.

Deroptyns, 299.

Desmognathous struc-

ture, 18.'5.

Development of Birds,

224.

Diaphorophyia, 290.

Diaphragm, 206.

Diceidis, 262, 286.

Dichoceros, 296.

Sicranostreptus, 282.

Bicrocercus, 295.

IHerurids, 261, 282.

Bicrurus, 282.

Bidunculid(B, 269, 299.

Bidunculas, 299.

strigirosfris, 13,

Bidus inepttts, 64.

Bigenea, 290.
Digits, 154.
• and phalanges of

foot, 200.

of pinion,

193.

Biglossa, 284.

Biglossincs, 284.

Biglossopis, 284.

Bilophm, 282.

Binemellia, 283.

Binornis, 63, 73, 238.

Biomedea, 304.

exulans, 32.

Biomedeidce, 276, 304.

Bloptrornis, 290.

BipKogcena, 294.

Biphyllodes, 282.

Biplopteridte, 268, 298.

Bipl^tervs, 298.

Dipper, 69, 70.

Dippers, 262.

Biscura, 295.

Dishwashers, 111.

Disposition of air-sacs,

215.

of digits, 160.

Bissemuroides, 282.

Bissemwrulus, 282.

Bmemwms, 282.

Biuea, 285.

Biucopis, 284.

Divers, 20, 21, 277.
Diws, 283.

Divisions of Birds,

251.
^— of Passeriformes,

263.

BoBvraastes, 294.

Dodo, 14, 64, 238.

Boleromyia, 294.

Bolichonyx, 283.

BoUomis, 292.

Bolofpingns, 284.

Bonaoohms, 288.

Borioha, 295.

Dorsal vertebrse, 172.

Doves and Pigeons,

269.

Downy feathers, 166.

Brepanididm, 262,

284.

Brepanis, 284.

Brepanorhynchus, 286.

Brepanornis, 281.

Bromesidcs, 280, 306.

Bromceiformes, 280,

306.

BrmruBOcercus, 287.

DromEeognathous
structure, 185.

Bromsamis, 238.

BromtBus, 306.

66, 67.

Bromas, 304.

Bromococcyx, 298.

Drongo Shrikes, 122.

Drongos, 261.

Brymamdus, 288.

Brymooataphm, 289.

Brymochmra, 289.

BrymocuMa, 287.

BryTnornis, 292.

Snal^esi, 118,119.
Bryococcyx, 298.

Bryodromas, 287.

Bryonastes, 289.

Bryoscopm, 286.

BryatowMs, 297.

Bryotriorchis, 300.

Bubusia, 284.

Ducks, 14, 15, 279.

i>M;«s, 287.

Bumetia, 289.

Dunlin, 54.

Bysithamrms, 293.

D^sotZc, 274, 303.

Eagle-owl, 130, 271.

Eagles, 126, 271.

Ear, 142.

, structure of, 219.

Eclectus, 299.

Ecteron, 135.

Ectopistes, 298.

Edoliisoma, 289.

Edolius, 282.
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size and shape
'of, 228.

, structure of, 224.

Egrets, 37.

Elaohura, 288.

Elainea, 291.

Elaineints, 291.

Elanoides, 300.

Elamts, 300.

Elaphrornis, 289.

Eleotkreptm, 295.

£«raa, 287.

Elminia, 290.

BteVffi, 294.

Eimheriza, 285.

hortulana, 105.

schmnichis, 105.

Emherizina, 285.

Emberizoides, 285.

Emhernagra, 285.

Emblcma, 283.

Emeu, 66, 67.

Emeus, 280.

Empidagra, 291.

Empidias, 291.

Empidochanes, 291.

Empidonaic, 291.

Empidonomm, 291.

Bnderon, 135.

£!Horfes, 282.

Entomopkila, 286.

Entomysa, 286.

Eophona, 284.

Eopsaltria, 287.

S)s, 299.

Ephthianura, 288.

Epidermis, 135.

E^machinis, 281.

Epimachus, 281.

Epiotic bones, 227,

228.

Eremomela, 287.

EremomeliiuB, 287.

Ereunetes, 304.

Ergaticus, 285.

Eriocnemis, 295.

Erismatara, 305.

Eriamaturidm, 279,

305.

Eriihacns, 288.

lusdnia, 109.

rubicola, 109.

Eroessa, 287.

ErythrohvccQ, 297.

Erythrocercus, 290.

Erythrodchla, 289.

Erythrocnema, 300.

Erythromyias, 290.

Erythropygia, 288.

Erythrospiea, 285.

Erythrma, 283.

Esinlda, 283.

Ethiopian region, Birds

of, 243.

and sub-

regions, 239, 243.

Eucephala, 294.

Eiicichla, 292.

Eucometis, 284.

Eucorystes, 282.

Eudosia, 294.

Eiidynamis, 298.

Eudyptes, 306.

Eugenes, 294.

Eugenia, 294.

Eiitabes, 282.

religiosa, 113,

114.

EulabetidcB, 261, 282.

EiilabetincB, 282.

Eulampis, 294.

Eumomota, 296.

Ewpetes, 288.

Eupetomena, 294.

Eupherusa, 294.

Euphonia, 283.

Euphoniina, 283.
Euplocamincs, 303.
Eiuiplocam'us, 303.

Ewpodotis, 302.

Euprimdes, 287.
Eupsychortyx, 303.
Ewptilotis, 296.

EwocephalMS, 287.
European aubregion,

Birds of, 242.
Earostopodus, 295.

Euryceros, 282.

EuryceroUd<s, 261, 282.

Ewrylcemi, 260, 293.
Euryleemids, 264, 293.

Euryltemus, 293.

javanicus, 76, 77.
Emrynorhynchns, 304.

Ewryptila, 287.

Eurypyga, 302.

Ae/te, 37.

Eurypygid(s, 273, 302.

Ewry&tomvs, 295.

EusoarthmMs, 291.

Eustephamus, 294.

Euthyrhynchus, 286.

Eutoxeres, 294.

Eye, structure of, 220.

Eyelids, 223.

Fafco, 300.

candicans, 124.

peregrimts, 123.

tinnunoulus, 124.

Falcones, 269, 270,

300.

FaZconidcB, 271, 300.

FaUoniiuB, 300.

Falcons, 123, 271.

FaUmlia, 281.

Falmnculus, 287.

Feathers, structure of,

137-139.

Feet, 164/

Femur, Z97.

Fenestra ovalis, 220,

227 /

^^jiptunda, 220, 227.

Fibula, 198.

Fieldfal-e, 108.

FinoWs, 105, 262.

Pin4et, 274. .

Fin-foot (AmeisQan),

19.

Fingers, 154.

Fissirostral Birds, 132.

Flamingo, 34, 35, 279.

Floricola, 294.

Florimga, 294.

Flower-peckers, 262.

Flycatchers, 115, 116,

262.

Foot, 158.

Foramina for nerves,

182.

Formicariid(s, 263, 293.

FormicariincB, 293.

Formicariiis, 293.

crissalis, 110, 111.

i^Vmciwrn, 293.
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Porms of bony palate,

185.

Fossils, what they may
be, 235.

Fovdia, 283.

Fowls, 3, 275.

Francolirms, 303.

FroMria, 287.

Fratercula, 305.

arctica, 23, 25.

FregiUnis', 281.

Fregilwpns, 282.

varius, 238.

Frigate-bird, 32, 272.

Fnngilla, 285.

coelebs, 105.

Fringillaria, 285.

FrimgUMiB, 'ilo% 284.

Ftingillmm, 285.

Frog-mouths, 265.

JPV/Jco, 302.

atTa, 18.

FuKcarits, 273, 302.

FM%«?a,305.
FiiUgulida, 279, 305.
.JImZm, 305.

Fuhnarus, 304.

FuVvetta, 289.

Fulvicola, 290.

Furculum, 190.

FwrnariintB, 292.

Pumari'us, 292.

Gallinula, 302.

chloropus, 17.

Gallimilina, 302.
GaUirex, 298.

Galloperdix, 303.

(ra/fas, 12, 303.

4.

awiculariMS, 118,
120.

G<MalcyrhyncJms,

297.

ffaZSoia, 297.

viridi's, 75, 77.

Galbulidie, 267, 297.
GalbuMnce, 297.

Galeopsar, 282.

Galeoscopies, 288.

Galerita, 285.

cristata, 109.

Galliformes, 274, 303.

Gallhiaoeous Birds, 12,

67.

GaUinis, 274, 303.
"

_ ,304.
• media, 53.

Gam/psonyx, 300.

Gampsorhynchusj 288.

Gannet, 25, 26, 27,
272.

Gare-fowl, 22.

Garmlax, 289.

Garrulus, 281.

glandularius, 113.

Gastomis, 237.
Gauropicoides, 297.

eaw«, 275, 304.

Gaszola, 281.

Geeirmhis, 297.

Gecimis, 297.

viridis, 71.

Geese, 14, 278.

Generatiye system,

209.

Geobaies, 292.

Geobiastes, 295.

Geocichla, 288.

Geococcyx, 298.

Geocolaptes, 297.

Geoffroyus, 299.

Geography of Birds,

238.

Geology of Birds, 236.

Geopelia, 298.

Geophaps, 299.

Geopsittaous, 300.

Geositta, 292.

Geospisa, 284.

Geothlypis, 285.

Geranospizias, 300.

Gervaisia, 288.

Gerygone, 290.

Girdles for limbs,

168.

Gizzard, 208.

Glareola, 304.

praMncola, 60,

61.

Glaucidinm, 301.

Glamcis, 294.

GlatKopis, 281.

Glossiptila, 284.

Glosdptilines, 284.

Glossopsittacus, 299.

Glycyphila, 286.

Glyphorhynohus, 292.

Gnat-eaters, 263,

Gnathosittaca, 299.

Goatsucker, 87, 265.

Godwit, 55,275.
Gold-crests, 262.

Golden-crestfid Wren,
96.

Goosander, 16, 279.

Goshawk, 123.

ffowa, 298.

GowrintB, 298.

Grackles, 113, 114.

Graculipica, 282.

Graciite, 281.

gracnbis, 115.

Gra^te, 68.

Grallaria, 293.

Grallaricula, 293.

Grallariince, 293.

Grallatorial Birds,

68.

foot, 164.

Gramimcola, 287.

Gra/mmatoptila, 289.

Granatellm, 285.

Granatina, 283.

Graueal/m, 289.

Great Auk, 22, 23,

238
Grebes, 19, 20, 277.

Green-headed Bunting,

105.

Greenland Falcon,

124.

Greenlets, 262.

Grey Goose, 14.

Groups, main, of

Passeriformes, 263.

Grouse, 9.

Gruarite, 273, 302.

<?««<?«, 273, 302.

(?n«, 302.

cinerea, 42.

ireV^o, 43, 44.

Guiernatrix, 285.

Guillemots, 21, 22,

277.
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Guinea-fowls, 5, 275.
Guira, 298.
Guiraea, 284.

Gullet, 208.

GiUls, 28, 29, 276.
Gt/gis, 304.

Gymnasio, 301.

Gymnohucco, 297.
Gynmocephalus, 292.

w/mmcichla, 293.

Gymnocorax, 281.

Gymnoderinis, 292.

Gym-aoderus, 292.

dymiioHtta, 281.

Gymnolamus, 296.

Gymnomyslax, 283.
Gymnopithys, 293.

Gymnorhina, 286.

GymnorhinincB, 286.

Gymnosckisorhis, 298.
Gymnostinops, 282.

Gypaetus, 300.

Gypogeraniida, 271,
301.

Gypogerarms, 301.
•—— serpentarius, 129.

Gypohierax, 300.

Gypoictinia, 300.

Gypopsittaem, 299.

(%)s, 300.

Gypsophila, 289.

Rahroptila, 302.

Habrura, 291.

Hadrostomus, 291.

H(smatoderus, 292.

Hamatopus, 304.

ostralegns, 55,

56.

H<smophila, 285.

Hagiopsar, 282.

Halcyon, 296.

Haioyones, 264, 296.

Halcyornis, Wtl. '

Baliaetus, 300.

Haliastur, 300.

Hammer-head, 39, 40.

Hangnests, 261.

Hapala/rpactes, 296.
HapaXocercus, 291.
Ha/paXoderma, 296.

Hapaloptila, 297.

Haplospiza, 285.

Harderian gland, 223.

Harelda, 305.

Harlequin Duck, 16.

fiarpa, 300.

Harpactes, 296.

Harpagornis, 64, 238.

Harpagus, 300.

Harporhynchws, 288.

Harpykaiiaetiis, 300.
Hartlaubius, 282.

Hawks, 271.

Head, 141.

and Neck, 141.

Hearing, organ of, 219.
Heart, 216.

Hedymeles; 284.

Heliactin, 295.

Heliangelus, 294.

HeUanthea, 294.

Helicura, 291.

Heliobletus, 292.

HeUobucco, 297.

Helioohera, 292.
Heliocorys, 285.
Heliodoxa, 294.

JSeliomaster, 294.
Heliornis, 302.

fulica, 19.

HeliornithidcB, 273,
302.

Heliothrix, 294.

Heliotrypha, 294.

Helminthcphila, 285.
Hebninthothenis, 285.
Helotarsus, 300.
Hemicercus, 297.

Hemichelidon, 290.

Hemidacnis, 284.

Hemignathus, 284.
HemUophus, 297.
Hemipodes, 11,273.
Hemipus, 287.

Hemistephania, 294.
Hemiiriccus, 291.

Hemixus, 289.

Henicognathus, 299.
Henicophaps, 298.
Hmicorhina, 288.
ifc» Icorwis, 292.

Sew 'cwn'Mffi, 288.
Hen'curus, 288.

Henisaperwis, 300.

Hepbwrmia, 303.

Herodiones, 272, 301.

Heron, 36, 272.

Herpetotheres, 300.

Herpornis, 289.

Herpsilochrrms, 293.
Hesperiphona, 284.

Hespmornis, 64, 237.

Heterahcha, 281.

acutirostris, 93,

95.

Heteranax, 290.

Heterhyphantes, 283.

Heterocercus, 291.

Heterocnemis, 293.

Heterocceloug vertebrs,

171.

Heterocorax, 281.

Heterocorys, 285.

Heterogla/ux, 301.

Heteromyias, 290.

HeteropeJma, 291.

Heteropsar, 282.

Heterospizias, 300.

Hieraoidea, 300.

Hierococoyx, 298,

Hierofaico, 300.

Hilarociohla, 286.

Himantopm, 304.

melanopterus, 56,

57.

Himathornis, 302.

Himatione, 284.

Hips, skeleton of, 194.

Hinmdinea, 291.

HirundmidcB, 262, 290.

Hirtmdimms, 290.

Hirundo, 290.

rustica, 96, 97.

Histurgops, 283.

Hoatzin, 92, 94, 274.

Hobby, 124.

Hodgsmiius, 288.

Holorhinal structure,

181.

Homorus, 292.

Honey-eaters, 262.

Honey-guides, 84, 267.

Honey-suckers, 99, 100.

Hoopoe, 86, 87, 267.

Hornbills, 78, 265.



Homed Owls, 130.
Screamer, 45, 47,

279.

Tragopan, 5, 6.

Hula-bird, 92.

Sumblotia, 290.

Humeral coverts, 157.

Humerus, 190.

Humming-birds, 100,

264.

ff^droohelidon, 304.

Sydroeichla, 288.

Hydrocorax, 296.

Eyd/rophasiamis, 304.

cMnirgns, 62.

Hystomis, 298.

Eylaoola, 288.

m/lacies, 293.

Hylexetastes, 292.

Hyiia, 287.

i^/wte, 290.

Hyloeharis, 294.

JE^lomanes, 296.

mlowympha, 294.

HylopMUs, 287.

Su'me'mla.imm, 305.

Hyoid, 187.

m/pergenis, 288.

Uyphantorms, 283.

Hypochaera, 283.

Bypocharmosyna, 299.

J&pocolms, 287.

Sypolais, 287.

m/pocnemis, 293.

m/pophcsa, 283.

Apopieus, 297.

Bypopyrrhus, 283.

MyposUta, 286.

Btypotarsus, 200.

Uypothymis, 290.

Sypoxanthm, 297.

Hypsipetes, 289.

Bypuropiila, 294.

/(KiAe, 294.

Iwntkoamcla, 288.

J5j&'(i«, 273, 302.

lUdorhynclms, 304.

iSis, 302.

ettjqpjca, 52, 63.

falcinelhis, 52.

rubra, 52.

ALPHABETICAL INDEX.

Ibises, 52, 53, 273.
Ibycter, 300.

IcMhyomis, 64, 237.
Icteria, 285.
loteridtB, 261, 282.

IcteHnce, 283.
Icteropsis, 283.
Icterus, 283.
Ictima, 300.
Idiopsar, 285.
Ilium, 195.

Impennes, 279, 306.

Incubation, 229.

Indian region. Birds of,

244.

and sub-

regions, 240, 244.

Indicator, 297.
major, 84.

Indicatoridcs, 267, 297.

Indicators, 84.

Ingluvies, 208.

Insessores, 131.

Insessorial foot, 164.

Internal skeleton,

167.

Intestine, 208.

Intromittent organ,

210.

Iddoplewa, 292.

lolesma, 294.

lofe, 289,

Ipocrcmtor, 297.

Jtomb, 289.

Iridorms, 283.

Irrisor, 296.

jacksoni, 87, 89.

Irrisoridts, 296.

Ischium, 196.

Ispidma, 296.

Bhaginis, 303.

Hmocincla, 289.

Ixc/notus, 289.

iJTM^M*, 289.

lyngiruB, 297.

lyngipicus, 297.

/2^»x, 297.

Jacaraaraloyon, 297.

Jacamars, 75, 77, 267.

JacameropirKB, 297-

Jacamerops, 297.
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Jacana, 62.

Jackdaw, 115.

Jaws, movements of,

186.

Jays, 113.

Jvmco, 285.

Jungle-fowl, 3.

Kagu, 46, 48, 273.

Kea Parrot, 72, 73,

269.

Kelaartia, 289.

Kenopia, 289.

Kestrel, 124.

Ketwpa, 301.

Kidney, 209.

King-bird, 119.

Kingfisher, 68, 69, 265.

King Penguin, 22, 23,

24.

Vulture, 128.

Kite, 123.

JT/flM, 295.

Knot, 54.

Labyrinth, bony, 220.

Lafremaya,Wi.^
Lagonosticta, 283.

Lagopus, 303.

Xa%e, 289.

LaUtes, 287.

LamdMtostres,

305.

Lampomis, 294.

Lam/praster, 294.

La/mprocolivs, 282.

Lamprolcema, 294.

LamproUa, 288.

Lampropsar, 283.

Lampropygia, 294.

Lamprospiea, 284.

La/m/protes, 284.

LamprotiruB, 284.

Lamprotomis, 282,

Land-raU, 17.

Laniarivs, 286.

Laniellms, 287.

LmiidiB, 262, 286.

LaniiruB, 287.

Lanio, 284.

Lanioturdiis, 290.

277,
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Lanius, 287.

colhmo, 121.

Lapwing, 69.

Large-headed Cuotooa,

268.

Larid<B, 276, 304.

Lcurmcs, 304.

Larks, 109, 262.

Lams, 304.

cams, 28, 29.

Larynx, 211.

, lower, 211.

Lathria, 291.

Laticilla, 287.

Lawrencia, 291.

Leg, 158.

, skeleton of, 196.

bones, articula-

tions of, 201.

muscles, 204.

Legatm, 291.

Leipoa, 304.

ocellata, S, 9.

Leistes, 283.

Length of digits, 161.

Lepulogrammas, 298.

Lepidolarynx, 294.

Lepocestes, 297.

Leptastkenwa, 292.

Leptodon, 300.

Leptopaecile, 286.

Leptopogon, 291.

Leptopterus, 287.

Leptoptilus, 302.

diuhitis, 40, 41.

Leptornis, 286.

Leptosonia, 295.

discolor, 94.

Leptosomidee, 265, 295.

Lepiotriccus, 291.

Z«™a, 303.

iesto, 294.

Leucippus, 294.

Leuoochloris, 294.

Leiicopeza, 285.

Libyan subregion.

Birds of, 243.

Liohenops, 290.

lAcmetis, 299.

ii^'in, 285.

Limb-girdles, 168.

Limbs, 153.

ALPHABETICAL INDEX.

Limbs, skeleton of, 188.

LimicolcB, 275, 304.

LimicoUformes, 275,

304.

lAmnophyes, 292.

Idmnomis, 292.

lAmonid/romMS, 285.

Limosa, 304.

melanura, 55.

Linnean classification,

252.

1/inura, 283.

Liocichla, 289.

Liopicm, 297.

Lioptila, 288.

Lioptilus, 290.

Liosceles, 293.

lAothrix, 289.

lAotricMntB, 289.

IApaugin<B, 291.

lApaugus, 291.

List of Bird orders, 258.
Lithornis, 237.

Liver, 209.

Lobivanellus, 59, 304.
Lobomis, 286,

Loboius, 289.

Lochmias, 292.

Locustella, 287.

Loddigesia, 295.

Lophoaetus, 300.

Lophoceros, 296.

Lophogyps, 300.

Lophoictinia, 300.

Lopholainms, 298.

Lophophorims, 303.

Lophophorus, 303.

Lophopsittacvs, 238.

Lophorhina, 282.

Lophornis, 295.

Lophortyx, 303.
• cidifornicvji, 11.

Lophospingiis, 285.

Lophotriocus, 291.

Lophotriorchis, 300.

Loriculus, 299.

Lories, 269.

Loriidcs, 269, 299.

Lorms. 299.

Love-birds, 71, 269.

Lower jaw, skeleton of,

186.

Loxia, 285.

curvirostra, 105.

Loxigilla, 284.

Loxirmtris, 285.

Loxioides, 286.

Loxops, 284.

iMlMa, 285.

Lumbo-aacral vertebrae,

173.

Lungs, 215.

Imseiniola, 287.

Lycocorax, 282.

Lyre-bird, 89, 90.

Macaws, 71, 269.

Macharhamphus, 300.

Maohmropterus, 291.

Macharorhynchiis, 290.

Machetes, 304.

pugnax, 55.

Maohetomis, 290.

Macragelmus, 283.

Macrocorax, 281.

Macrodipteryx, 295.

Macrorms, 289.

Macronyx, 285.

Macropterygiius, 295.

Macropteryx, 295.

Maoropyqia, 298.

Macrosphemis, 289.

Macruropsar, 282.

Magpies, 114, 115.

Malaoias, 288.

MalacoTWtiTus, 286.

Malacopierum, 289.

Malacoptila, 297.

Malacorhyiichus, 305.

Malacothraupis, 284.

Malayan subregion,

Birds of, 244.

itfffl&a, 289.

Malimbus, 283.

Mallard, 14, 15.

Malurus, 97, 290.

Manakins, 90, 91, 263.

Mandarin Duck, 15.

Mandible, 141.

Manorhina, 286.

MiTOjooeZm, 282.

Marabou, 40.

Mareca, 305.

Margarornis, 292.
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Marsh Harrier, 123.
Harsupium, 223,

Martins, 94, 96.

and Swallows, 262.
Mascarene subregion,

Birds of, 244.

Masim, 291.

MariUa of bill, 141.

ofskuU, 180, 184.

Meooeerculus, 290.

Mediterraneo-Persio

subregion, Birds of,

242.

MegaUas, 290.

Megaeephalon, 304.

Megalcsma, 297.

asiatica, 74.

Megalmrulus, 288.

Megalwms, 287.
' Megapodes, 8, 275.

Megapodida, 275, 304.

Megapodius, 304.

Megarhynchiis, 291.

Md<snornis, 287.

Melcmerpes, 297.

Mdanobitcco, 297.

Melanocharis, 286.

Melanodchla, 289.

Melanocorypha, 285.

Melanopteryx, 283.

Melanopyrrhiis, 282.

Mela/norrectes, 287.

Melanotis, 288.

Meleagrints, 303.

Meleagris, 303.

ocellata, 7.

Melideotes, 286.

Melidora, 296.

MeUerax, 300.

Meliomis, 286.

Meliphaga, 286.
^%5rM!,99, 100.

MdiphcigidiE, '2io% 286.

Meliphagin<s, 286.

Melirrhophetes, 286.

Melithreptm, 286.

Melitograis, 28S.

Melittophagns, 295.

Mellisuga, 295.

Mehphus, 285.

Melopdttacus, 300.

Melopyrrha, 284.

Melospiea, 285.

Meinbranous labyrinth,

220.

Men-of-war Birds, 32.

ilfewMra, 293.

superba, 89, 90.
MermrtB, 263, 293.
Mermrida, 293.

Merganetta, 306.
Mergansers, 15.

Mergellm, 306.
Mergidce, 279, 306.
Mergus, 306.

merganser, 16.

Merlin, 124.

Meropids, 265, 295.

Meropogon, 295.

Merops, 295.

apiaster, 82.

Merrythought, 190.

ikferMto, 288.

Merulaxis, 293.

iVfesM, 289.

Mesites, 302.

Mesobiicco, 297.

Mesomyodi, 262, 263,

290.

Meaomyoidal structure,

214.

Mesopicus, 297-

JfetotoZas, 290.

Metacarpus, 192.

Metallma, 294.

Miopia, 291.

Metopothrix, 291.

Micrastur, 300.

Microcerculus, 288.

Microchera, 294.

Microcichla, 288.

Microcorax, 281.

MicTodynamis, 298.

Micrceca, 290.

Microglosms, 299.

Microhierax, 300.

Micromonacha, 297.

Microptermis, 297.

Micropus, 289.

Microsittace, 299.

Mwrospingus, 284.

Microstictus, 297.

Microthene, 301.

Mighfptes, 297.

Migration, 233.
MUiaria, 285.
Milmlus, 291.

M*MS, 300.

regaUs, 123.

Mimida, 262, 288.

MimocioAla, 288.

Mimodes, 288.

Jlifjmas, 288.

polyglottis, 109.

ilfiiwk, 289.

M»o, 282.

Jlfito«eci!es, 291.

Mirafra, 285.

Mro, 290.

Misocaliiis, 298.

Mitrephanes, 291.

ilfiitei, 303.

Mixomis, 289.

Mniotilta, 285.

Mmiotiltidis, 262, 235.

Moas, 63.

Mocking-birds, 109,

262.

ilfoAo, 286.

Molothrus, 283.

MomotidcB, 265, 296.

Momottis, 296.

momotus, 83.

Monacha, 297.
Monachalcyon, 296.

Monackella, 290.

Monarcha, 290.

Monticola, 288.

Montifrimgitta, 285.

Moor-hens, 16, 17, 274.

More-porks, 265.

Morococcyx, 298.

Morphrms, 300.

Morphology, 133.

MotacUla, 285.

lugubris, 111.

MotadllidtB, 262, 285.

Motmots, 83, 26.5.

Moulting, 140.

Mound-builders, 275.

Mound-building birds,

8,9.
Moupinia, 289.

Mouse-bird, 82.

Mouth, 206.
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MovementB of jaws,

186.

Munia, 283.

Mnscicapa, 290.

griseola, 115, 116.

Muscicapidis, 262, 290.

Muscicapula, 290.

Muscigralla, 290.

Mitscipipra, 290.

Mttscisaxicola, 290.

Musoivora, 291.

Muscles of leg, 204.

of organs of song,

213.

of syrinx, 213.

of wing, 203.

Muscular system, 202.

Musoylva, 290.

Musophaga, 298.^^ molacea, 79.

Musophagi, 267, 298.

MusophagidcB, 268, 298.

Mycerobas, 284.

Mycteria, 302.

americana, 43.

Myiadectes, 288.

Myiadectince, 288.

Myiagra, 290.

Myiarchus, 291.

Myiobius, 291.

Myioeeyx, 296.

Myiochanes, 291.

Myiodioetes, 285.

Myiodynastes, 291.

Myiopatia, 291.

Myiophonms, 288.

MyiothereUs, 290.

Myiosetetes, 291.

Myna, 113.

Myology, 202.

Myopsittaeus, 299.

Myrmeciisa, 293.

Myrmeooeiohla, 288.

Myrmothemla, 293.

Jlf^rfis, 295.

Myatacornis, 289.

myzomela, 286.

MyzomeUnuB, 286.

Myzomis, 289.

Nania, 304.

Nanodes, 300.

iVassica, 292.

NaMterna, 299.

Nasiterniins, 299.

Natatorial foot, 164.

Natatory Birds, 68.

Nauclerus, 300.

Nearotio region, Birds
of, 245.

and sub-

regions, 240, 245.

Neot, 148.

Nectanies, 293.

Neotarinia, 286.
metallica, 101.

Nectariniidce, 262, 286.
Nelicurvius, 283.

Nemosia, 284.

Neochloe, 287.

Neoohmia, 283.

Neocichla, 289.

Neocorys, 285.

Neodrepanis, 286.

NeoUsbia, 294.

Neolestes, 286.

Neomixis, 289.

NeoTuorpUdce, 268, 298.

Neomorphus, 298.

Neomyias, 290.

Neopehna, 291.

Netyphema, 300.

Neophron, 300.

percnopteras, 128.
Neopipo, 291.

Nsopsittacws, 299.

Neopus, 300.

NeorhyncJms, 284.

Neotropical region,

Birds of, 246.

and sub-

regions, 240, 246.

Nervous system, 217.
Nesacanthis, 283.

Nesooeleus, 297.

Nesociehla, 288.

Nesootites, 297.

Nemnetta, 305.

Nesopsar, 283.

Nesospingus, 284.

Nesospiea, 285.
JVeeifor, 299.

notabilis, 72, 73.

productus, 238.

Nestoridce, 269, 299.

Nestors, 269.

Nests, shapes of, 231.

Nettapus, 305.

New Q-uinea, &e., Birds
of, 248.

Nmionia, 290.

New-Zealand subregion

,

Birds of the, 249.

Wrens, 263.

Mcator, 286.

Nictitating membrane,
222, 223.

Nidification, 230.

Night-heron, 37.

Nightingale, 109.

Nightjar, 86.

Mgrita, 283.

JVJtoas, 286.

Mltava, 290.

JVinox, 301.

Nisaetus, 300.

Msoides, 300.

Nomenclature, Zoolo-

gical, 4.

Nonimla, 297.

Nose, 142.

, as a sense-organ,
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Nostrils, 142, 146.

Nothocercns, 306.

Nothocrax, 303.

Hothoprocta, 306.

Nothura, 308.

Notochord, 225.

Notodela, 288.

Mttomis, 274, 302.

mantelli, 63.

Nudfraga, 281.

Nwrnenius, 304.

orc«afa.s, 50.

phsopus, 52.

Numida, 303.

crisiata, 7.

meleagris, 5.

Numwlines, 303.

Nuthatch, 97, 98.

Nyctala, 301.

iVVc'««. 301.

liyciiardea, 801.

Nyctidromm, 295.

Nyoiiorms, 295.



Nymphious, 300.

Ochthodiceta, 290.
Ochthoeca, 290.

Ockthorms, 290.

OcyaUis, 282.

Ocyceros, 296.

Ocydronvus, 302.

misiralis, 63.

Ocyphaps, 298.

Odowtophorina, 303.

Odontophortes, 303.

237.

Odontorhynchm, 288.

(Edicnemus, 304.

erepitams, 59, 60.

(Edistoma, 286.

ffiWi, 298.

CEaophagua, 208.

(Estrelata, 304.

Oidemia, 305.

Oil-bird, 122, 123, 265.

Oil-gland, 151.

Old-World Ant-
thrushes, 263.

Olfactory foramen, 182.

OUgomyodm, 262, 263,

290.

Oligomyoidal struc-

ture, 214.

0%Mro, 289.

Ombrette, 272.

Orwostoma, 291.
Onycognathus, 282.

Opisthocoeloua yer-

tebrse, 172.

Opi^hocomida, 274,

303.

Opisi&ooJK'Ms, 303.

cristatiis, 92, 94.

OpistJ«yprora, 295.

Opisthotic bones, 227.

Oporomis, 285.

Optic nerves and fora-

men, 182.

Orchesticas, 284.

Orchihs, 291.

Orders of birds enume-

rated, 258.

Ormola, 290.

Oreocha/ris, 286.

ALPHATJETIOAIi INDEX.

Oreocorys, 285.
Oreoica, 287.
Oreomanes, 284.
Oreomyea, 284.

Oreortympha, 294.

Oreophasinee, 304.

Oreopkasis, 304.
Oreopsittaous, 299.
Oreopyra, 294.

Oreoscoptes, 288.
Oreothrawpis, 284.
Oreotrochihs, 294.

Organ of hearing, 219.

of smell, 219.

of song, 211.

of tasts, 219.

Organs, non-skeletal,

202.

Origma, 287.

Orioles, 104, 261.

OriolidcB, 261, 282.

Om^MS, 282.

galhula, 103, 104.

Ornithion, 291.

Ormtholites, 236.

Ornithological regions

of the Earth, 239.

OHalida, 303.

Orthogonys, 284.

Ortholophus, 296.

Orthmyx, 288.

Orthctomus, 287.

Ortolan, 105.

Ortygocichla, 289.

Ortygospisa, 283.

Oriiya?, 303.

Ortyxelos, 302.

Oryzohorus, 284.

Oscimes, 281.

Os hyoides, 187.

Ospreys, 126, 271.

Ossification, process of,

226.

Osfe'Mops, 282.

Ostriches, 65, 281.

Oftii®, 273, 302.

Oi!ss, 302.

ifartfa, 47, 49.

Otooompsa, 289.

Otocorys, 285.

Otogyps, 300.

Ovary, 210.
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Oven-bird, 118, 263.

Oviduct, 210.
Owl-parrot, 71, 72,

269.

Owls, 129, 271.

Oxpeoters, 112, 113.

Oxylabes, 289.

Oxypogon, 294.

Oxyrmmphida, 263,
291.

Oxyrhamphms, 291.

Oxyiirus, 292.

Oyster-catchers, 55, 56,
275.

Fachycare, 287.
Fachycephala, 287.

Fachycephalines, 287.
Fackycoccyx, 298.
Fachywus, 299.

Fachyrhamphus, 291.

Fagopkila, 304.

Palsearctio region.

Birds of, 242.

and sub-

regions, 239, 242.

Faltegithalus, 237.

FalcBorms, 299.

torquatus, 269.
Paltsornithincs, 299.
FalcBotringa, 237.

Falamedea, 306.

corrmta, 45, 47.

Palamedeis, 278, 306.

FaiamMeidte, 279, 306.

Palate, skeleton of,

185.

Pancreas, 209.

Fandion, 300.

haliaetus, 126.

Fcmdionidis, 271, 300.
Farwplites, 295.

Fanterpe, 294.

Fanurus, 286.

Fanychlora, 294.

Fanyptila, 295.

Papuan subregion.

Birds of, 248.

Paradigalla, 282.

Faradisea, 282.

apoda, 90.

Faradiseidis, 261, 281.

T
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ParadiseincB, 282.

Paradisornis, 282.

Paradoxornis, 289.

Pardalotus, 286.

Parmdiastes, 302.

Parids, 262, 286.

Parisoma, 290.

Parmoptila, 286.

Paroaria, 285.

Pwrotia, 282.

PfflH'a, 304.

jacana, 62.

Parrida, 276, 304.

Parrots, 71.

, true, 269.

Parson-bird, 100.

Partridges, 10, 275.

Parts of the body, 150.

of sternum, 177.

Panda, 285.

Parus, 286.

britamiiciis, 102.

cizni&Ms, 102.

Passer, 285.

domesiicm, 105.

Passerciilus, 285.

Passerella, 285.

Passeres, 131, 260, 281.

Passenformes, 259, 263,

281.

, table of its Divi-

sions, 263.

Passerine Birds, 131

.

Pa«i(w, 282.

rosetis, 112.

Patagium, 154.

Paiagona, 295.

Fatagonian subregion.

Birds of, 246.

PateUa, 199.

Pauxi, 303.

Pavo, 5, 303.

Pavonincs, 303.

Peacock, 4, 274.

Pecten, 223.

Pectoral limbs, 153.

muscles, 203.

Pedionomm, 302.

Peewits, 59, 275.

Pelargopsia, 296.

Pdecanidm, 272, 301.

PelecamntB, 301.
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Pelecanoides, 304.

urinatrix, 32.

Pelecanus, 301.

onocrotal'us, 28.

Pelicans, 27, 28, 272.

Pellomeum, 289.

Pe&ops, 290.

Pelvic arch, 194.

limb-girdle, 194.

limbs, 158.

Pemlope, 303.

Penelopides, 296.

Penelopina, 303.

Penel^itKB, 303.

Penguins, 22, 279.
Penthetria, 283.

Penthetriopsis, 283.

Perchers, 131.

Percnostola, 293.

Ferdicirus, 303.

Pc?-(?w, 303.

cinerea, 10.

?•«/», 10.

Peregrine Palcon, 128.

Pericrocotm, 289.

Perisoreiis, 281.

Perissofflossa, 285.

Peristera, 298.

Pef-mis, 300.

Peruvian subregion,

Birds of, 247.

Pes, 158.

Pefasophora, 294.

Petrels, 31, 32, 276.

PetrooheUdon, 290.

Petrceoa, 290.

Petroma, 285.

Petrophassa, 298.

Peiwcea, 285.

Peucedramus, 285.
Peeopetes, 284.

Pesophaps soUtantis,Q4.

Peeoponts, 300.

Phacelodortais, 292.

Phcsochrott, 294.

Pkeeolcema, 294.

PhcBoptila, 294.

Phaornis, 287.

Phaet/tornis, 294.
PAaci!o», 301.

(B^AereM, 33.

Phaetontidcs, 272, 301.

Phainopepla, 287.

PhainoptUa, 287.

Phaiacroooracinm, 30]

.

Phalacrocorax, 301.

corSo, 24.

gracmlms, 24.

Phalanges of foot, 200.

of pinion, 193.

Phalaropus, 304.

PAffi;)s, 298.

Pharomacrm, 296.

PhasianincB, 303.

Phasianidce, 274, 303.

Fhasianus, 303.

colchieus, 4.
—^— reevesii, 4.

Phasidtts, 303.

Pheasant Cuckoos, 268.

Pheasants, 4, 274.

Phedma, 290.

Phegomis, 304.

Pheueticus, 284.

Phibalm-a, 292.

PUlaterus, 283.

Philemon, 286.

Philentoma, 290.

Philepitta, 292.

PUlepittidcB, 263, 292.

PhUoliBmus, 296.

PhUydor, 292.

Philydorina, 292.

Phlexis, 287.

Phlaeocrypies, 292.

Phlogophilus, 294.

Phlogopm, 293.

Phlogothraiipu, 284.

Phodilus, 301.

Phoenicooermis, 291.

Phanioophaes, 298.

Phmnicophaimdes, 268,

298.

PhoenioophiliiUB, 284.

FhaenicopMlm, 284.

Fkieimopteri, 278, 305.

PhaenicopteridiB, 278,

305.

Fkeenicoptems, 305.

a«WmorM»», 34,35.

Phtemcothraupis, 284.

Fholidauges, 282.

Pholidomis, 286.



Fhompara, 284.

Pkom/cfama, 282.
Ph/rygiltis, 285.
VhyUergates, 287.
Fhyllolais, 287.

Phyllomyias, 291.
P'hyllormtlMa, 289.
Pm/Uosowrtes, 291.

Phylloscopiis, 287.

Phyllostroph'us, 289.

Phylogeny and Classi-

flcation, 253.

Physiology, 133.

Physooorax, 281.

Phytotoma, 292.

Phytotomide, 263, 292.

P«aya, 298.

Pica, 281.

joioa, 114, 115.

Picathartes, 281.

PJCT(?ffi, 267, 297.

P«c^oTOjes,265,266,296.

Picira®, 297.

Picoides, 297.

Picolaptes, 292.

Picv/m/ninw, 297.

Picwimms, 297.

Picas, 297.

martius, 70, 71.

Piesorhina, 284.

Piezorhyachis, 290.

Pigeons, 12.

and Doves, 269.

Pibrhiwus, 282.

Pmarookroa, 288.

Pinarocichla, 289.

Pinarolama, 294.

Pinarolestes, 287.

Finaroloxias, 286.

Pinaromis, 288.

Pimcola, 285.

Pinion, 154.

, skeleton of, 192.

PiomncB, 299.

Pionopsifiaous, 299.

P«o»Ms, 299.

P^ife, 303.

Pjpj7o, 285.

Pipits, 111,262.
Piproi, 291.

av/reola, 90, 91.

Piipreola, 292.
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Piprida, 263, 291.

Pipridea, 283.

PiprirKB, 291.

Piprites, 291.

Pitangui, 291.

Pi%s, 293.

Pj«a, 292.—— benqaUnsis, 109,
110.

Pittas, 109, 110.

Pittasoma, 293.

PJftMZ®, 263, 292.

Pitylina, 284.
Piify&s, 284.

Plantain-eaters, 79,268.
Plant-cutters, 263.
Platalea, 302.

leucorodia, 49, 51.

PlatalMdtB, 273, 302.

PlatyoercincB, 300.

Platycercvs, 300.
Platycichla, 288.

Ploiylophis, 287.

PlatyrhynchincB, 291.

PlatyrhyncJms, 291.

Platysmwrzts, 281.

Platystira, 290.

Plectrophenax, 285.

Plectropterida, 278,305.

PUctropterus, 305.

Ploaeella, 283.

Phceidis, 261, 283.

PlocdruB, 283.

Ploceipasser, 283.

Ploceus, 283.

4a;y(8, 116.

Ptoi!ttS,301.

ankmga, 25, 26.

Plovers, 53, 57, 58, 59,

275.

Plumage, parts of, 144.

of young, 230.

Pno^yga, 288.

Podargidis, 265, 295.

Podargus, 295.

Pofijca, 302.

Podicepd, 305.

minor, 19, 20.

Pvdicipidis, 277, 305.

Poditymbus, 305.

Podoees, 281.
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PcBcilodryas, 290.

Pcecilothrmipis, 284.

Pyocephalus, 299.

Poeoptera, 287.

Poephila, 283.

PogonarJiynchus, 297.

Pogonornis, 286.

Pogonotriccus, 291.

Polioaettis, 300.

Poliokiercuc, 300.

Foliolophvs, 289.

Poliomyias, 290.

PolioptUa, 290.

PoUospisa, 285.

Poh/borirue, 300.
Polyboroides, 300.

Polyborus, 300.

thorns, 125.

Polyeraia, 294.

Polynesian subregion.

Birds of, 249.

Polyplectron, 303.

bicalcaratmn, 4.

PolyieUs, 299.

Poiytmus, 294.

Pomarea, 290.

Pomatorhirms, 288.

Pocecetes, 286.

Poospiza, 285.

Forphyrio, 302.

Porphyrocephahis, 300.

Porphyrospiza, 285.

Porza/imla, 302.

Pratmcola, 290.

Pratincoles, 60, 61-, 275.

Primaries, 155.

Pnwa, 287.

Pno«, 304.

Friomidwra, 282.

Prionirhynchus, 296.

Pnonitwriis, 299.

Prionochihis, 286.

Pnonops, 287.

PrionoUlus, 296.

PHstorhamph/us, 286.

Procarduelis, 285.

Frocellmia, 304.

pelagica, 31.

Procellariidts, 276, 304.

Process of Ossification,

226.

Froemias, 283.
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Procniatinee, 283.

Frocnopis, 283.
Prodotiscus, 297.

Progne, 290.

Promerops, 286.

Prootio bones, 227.

Propyrrhula, 285.

Prosthe/madera, 286.

Protonotaria, 285.
Protomis, 237.

Proventriculus, 208.
Prymnacantha, 295.
Psalidoprocne, 290.

Psalidoproonina, 290.
Psaltria, 286.

Psamathia, 287.

Psa/risomus, 293.

Psaroglossa, 282.

Psephotus, 300.
Pseudobias, 290.

Pseudochelidon, 287.

Pseudockloris, 285.

Psevdocolaptes, 292.

Pseudocossyphus, 288.
Pseudodacnis, 283.
Psmdogerygone, 290.

Psmdogyps, 300.
PssMfZotoifcs, 283.
Pseudorectes, 287.

Psetidostruthm, 285.
Pseudotriocus, 291.
Psilopogon, 297.

Psilorhamiphus, 293.
Psilorhinus, 281.

Pdttacella, 299.

Psittaci, 269, 299.
Psittacida, 269, 299.
Psittadiies, 299.

Psittacula, 299.
Psitiacus, 299.

eriihacus, 71.

Psiiteuteles, 299.
Pdttinus, 299.

PaifMrostra, 286.

PsiUospiza, 284.
PaopAia, 302.

crepitans, 4i, 45.
PsopUida, 274, 302.
Peophodes, 288.
Pterocles, 299.

arenarius, 12.

Pierocletes, 268, 299.

Pteroclidm, 269, 299.

Pterocnemis, 306.

Pteroglossus, 297.
Pterophanes, 294.

Pteropodocys, 289.

PteroptochidiB, 263,
293.

Pteroptochus, 293.

Pterorhinus, 288.

Ptemthms, 286.

Pterylse; 165.

Pterylography, 141.

Pterylosis, 141, 164.

PtilochlorintB, 291.

PtilocMons, 291.

PtUocicUa, 289.
Ptilogonys, 287.

PUlonopus, 298.

Ptilonorhynchida, 261,
282.

Ptilonorhynchus, 282.
violaceus, 93, 95.

Ptilopyga, 289.
Piilorhis, 281.
PHlosckra, 299.
Ptilotis, 286.

Pijsifes, 299.

Ptochoptera, 295.

Plyrtiem, 289.
Pubis, 196.

Pucrasia, 303.

Puff-birds, 74, 267.
Puffins, 23, 25, 277.

Puffimus, 304.

Pulmonary arteries,

216, 226.

Pycnonotida, 262,
289.

Pycnonoiiis, 289.

hsmorrhous, 117.
Pycnopiilm, 288.

Pycnopygius, 286.
Pycnorhamphus, 284.
Pyctarhis, 289.
Pygarrkicus, 292.
Pygmomis, 294.

Pygopodes, 277, 305.

Pygopodiformes, 276,
305.

Pygoptila, 293.

Pygoatyle, 175, 195.
Pylorus, 208.

Pyranga, 284.

Pyrenestes, 283.

Pyrgisoma, 285.

Pyriglma, 293.

Pyrocephalus, 291.

Pyrodervs, 292.

Pyromelana, 283.

Pyrrhooheira, 282.

Pyrrhocoma, 284.

Pyrrhocarax, 281.

Pyrrhoplectes, 285.

Pyrrhospiaa, 285.
Pyrrhala, 285.

Pyrrhmlavda, 285.

Pyrrhnlopsis, 299.

PyrrhvXorhynchtt,, 285.

Pyrrhuloxia, 284.

Pyrrhuphoma, 283.

Pyrrhma, 299.

P^feKa, 283.

QuaUs, 10, 11, 275.

Qtielea, 283.

Qwerquedula, 30.5.

§Meni2ffi, 292.

^aisofflfea, 283.

Quiscahcs, 283.

Eadius, 191.

Rails, 17, 63, 274.

BallidcB, 274, 302.

Eallina, 302.

Eallins, 302.

Ba^^Ms, 302.

aquaticus, 17.

Baptores, 269, 270,300.

Baptorial birds, 131.

foot, 164.

Easorial foot, 164.

iffflifjte, 258, 280, 306.

Eazor-bill, 22, 277.

^ecte, 287.

Eeotrioes, 151.

Becurvirostra, 304.

amcetta, 56, 58.

Eedshanks, 54.

Eeed Bunting, 105.

Eegions ofthebody, 150.
(ornithological)

ofthe Earth, 239.

Begulidis, 262, 286.
Begulus, 286.
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Beguhis cristatus, 97.
Eemiges, 154.

Eesemblanoes.deep and
superficial, 254.

Eespiratory 8y8tem,210.

Ehamphastid(S,26'1,2Q7
Bhamphastos, 297.

togo, 74.

Bhamphoocsmis, 293.

Bhamphocharis, 286.

Bhamiphocinol/us, 288.

Bhamphococoyx, 298.

Bhamphocwlus, 284.

Bhamphocorys, 285.

Shamiiphodon, 294.

BhaTmphomantis, 298.

Bharmphomicrcm, 295.

Ehaphidm-a, 295.

TfAra, 65, 306.

amerioana, 65, 66.

Sheas, 281.

BhiTiochetida, 273,

302.

Bhinoohetus, 302.

jvhaius, 46, 48:

Ehinocichla, 289.

Bhinocoocys:, 298.

Bhinocmax, 281.

Ehinocrypta, 293.

Bkinogryphm, 301.

Bhinomyias, 290.

Bhmoplax, 296.

Bhinopomastim; 296.

BMnortha, 298.

BMpidqmis, 282.

BMpidvra, 290.

BhodmociMa, 288.

Bhodopechys, 285.

Bhodopis, 295.

Bhodospingtis, 285.

Bhodospiea, 285.

Bhopooiohla, 289.

Bhopodytes, 298.

BhopopUlMs, 287.

Ehopoterpe, 293.

Bhynchaa, 304.

BhynchooychijS, 291.

BhyTuhopsiUacus, 299.

Eliynchostruthus, 285.

Bhynchotus, 306.

BhyncopJumes, 285.

Bhyncopinis, 304.

Bhynohops, 304.

'mgra, 30.

BhyUdoceros, 296.

Elbe, 175.

Bimator, 289.

Sissa, 304.

Robber-gulls, 30, 276.

Eook-pigeon, 13.

EoUers, 93, 94, 96,

265.

BollmlvruB, 303.
Bolhhis, 303.

Eook, 115.

Eooks of different ages,

235.

Eose-ooloured Pastor,

112.

Eose-ringed Parrakeet,

269.

Bostrhamm, 300.

BuUgula, 289.

Euff, 55.

Euffs, 53, 275.

Bupicola, 291.

crocea, 91.

BiyaicoUnis, 291.

,i?M!!to'«a,288.

Sacral yertebrse, 172.

Sacrum, 173.

Salivary glands, 207.

Salpinctes, 288.

(Sa^orm's, 286.

Saltator, 284.

Saliatricula, 285.

Sanderling, 54.

Sand-grouse, 11, 12.

Sandpipers, 53, 54, 275.

Sandwich Island

Honey-eaters, 262.

Sapkeopipo, 297.

/Sa^^Ao, 294.

Sarcopkanops, 293.

Sarcops, 282.

Sarcorkamphidcs, 271,

301.

Sareorhmnphm, 301.

giyphu'^t 128.

Sarkidiomis, 305.

;8(mB, 297. •

Sauromarptis, 296.

Sawrathera, 298.

Sflicjcofo, 288.

<»»a»iAe, 108.

Sdyornis, 290.

Scmorhynchms, 289.

Seamores, 265, 266,

297.

Scansorial Birds, 131.

foot, 164.

Scapula, 189.

Scapular arch, 188.

Scapulars, 150.

Sceloglaux, 301.

Schiffomis, 291.

Schistes, 294.

Schistoohlamys, 284.

Schistospiza, 285.

Sohizoeaca, 292.

Schizognathous struc-

ture, 185.

Sohizorhinal structure,

181.

ScMzerMs, 298.

SMegelia, 282.

Schcenicola, 287.

Soissirastrmn, 282.

Scissor-bills, 30.

SoUrurmce, 292.

Selerurus, 292.

ScoUcophagus, 283.

Scolopax, 304.

rusticola, 53, 54.

Soopidce, ITi, 301.

Scopints, 301.

-Scops, 301.

^'JB, 130.

Sooptelus, 296.

Scopus, 301.—^ umbretta, 39, 40.

Sootorms, 295.

Scotoceroa, 287.

Scotociohla, 289.

Scoiopelia, 301.

Scratohers, 67.

Screamers, horned, 279.

Scrub-birds, 263.

Scutellation of tarsus,

162.

Soytaiopus, 293.

Scytkrops, 298.

Sea-dove, 22.

Sea-parrot, 23.

Secondaries, 156.
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Seci-etary-bird, 129,

271.
Sedge-warblers, 107.

Seebohm'sclaBsifloation,

255.

Selasphorus, 295.

Selenidera, 297.

Selmcides, 281.

Semioptera, 282.

Sense of touch, 219.

, organs of, 217.

Sericomis, 287.

Serioossypha, 284.

SericuVus, 282.

Seriema, 44, 46.

Serilophus, 293.

Serimis, 285.

Serpentani, 269, 270,

301.

Serphophaga, 291.

Setophaga, 285.

Shag, 24.

Shapes of eggs, 228.

of nests, 231.

Sharp-bills, 262.

Sheath-biUs, 59, 61,

275.

Shoe-bill, 38, 39, 272.

Shoulder-girdle, 188.

Shrikes, 119,262.

SicUia, 288.

Sibia, 288.

Sigmodas, 287.

Simmhynchidm, 277;

305.
SiTnorhynchus, 305.

Singing-organ, 211.

Sinus rhomboidalis,

219.

Siphia, 290.

Siptomis, 292.

Sirystea, 291.

Sisopygis, 290.

fifJsKrffi, 290.

Sitagra, 283.

SJite, 286.

cesia, 97, 98.

Sji^a, 286.

Sittincs, 286.

Sittipams, 289.

Sitiosomus, 292.

Siurua, 285.
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Sim, 289.

Size of eggs, 228.

Skeleton, internal,

167.

of the leg, 196.

of lower jaw,

186.

of pinion, 192.

of wing, 190.

Skimmers, 30, 276.

Skin structure, 135.

of tarsus and

digits, 162.

Skuas, 30, 276.,

Skull, 179.

Smaragdochrym, 295.

Smicrornis, 290.

SmilprMs, 297.

Smithomis, 290.

Snipes, 53, 275.

Soft-plumed
Cuckoos, 268.

Solan Goose, 25.

Solitaire, 64, 238.

Somateria, 305.

South-African subre-

gion. Birds of, 243.

Sparrow, 105.

Sparrow-hawk, 123.

Spathura, 295.

Spatiila, 305.

Spelisomis, 288.

Speotyto, 301

.

Spermestes, 283.

Spermophih, 284.

Bpermospiza, 283.

Sphecotheres, 282.

Spheniscus, 306.

Sphenooichla, 288.

Sphenceacus, 287.

Sphemoproctus, 294.

Sphmostoma, 286.

Sphermra, 287.

SphyropicKS, 297.

Spilocorydon, 285.

SpilopUla, 287.

Spilornis, 300.

Spinal column, 169.

_— cord, 219.

Spindalis, 284.

iS»i«<i, 285.

,
300.

Spisdlauda, 285.

Spizella, 285.

8pieiapieryx, 300.

Spiisiastur, 300.

Spisixus, 289.

Spizocorys, 285.

Spleen, 209.
~ ' isor,

"°"

Spodiornis, 285.

Spoonbill, 49, 51, 273.

Sporadimis, 294.

Sporagintkus, 283.

^oropipes, 283.

4))-eo, 282.

Spurious wing, 154.

Spurs, 164.

Staohyridopsis, 289.

Stachyris, 289.

Stactocichla, 289.

Stactolama, 297.

Staganopleura, 283.

Stalkers, 68.

Staphidia, 289.

Starlings, 111, 261.

Stamcenas, 298.

Steatornis, 295.

caripemis, 122,

123.

syrinx of, 214.

Steatq^nithida, 265^

295.

SteganoUema, 303.

Steganopodes, 272, 301.

Stegarmra, 283.

Stelgidopteryx, 290.

Stelieria, 305.

SteUula, 295.

Stenostira, 290.

Stephanophoms, 283.

StercoraiiincB, 304.

Ste/rcorarims, 304.

eatarrhaotes, 30.

Sierna, 304.

fluviatilis, 29,30.

macrura, 29, 30.

Sternal ribs, 176.

Sternum, 276, 304.

Sternincs, 304.

Stemoclyta, 294.

Sternum, 177.

Stictoptera, 283.

Stictospiea, 283.
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Stigmatura, 291.
Stilts, 56, 57, 275.
Stints^ 54, 275.
Stiphronm, 287.
Stipiiimis, 287.

Stomach, 208.

Stone - curlews or

Stone-plovers, 59,

60.

Stoparola, 290.

Storks, 41, 272.

Strata, geological, 285.

Strepera, 281.

Strepsilas, 304.

interpres, 57.

Streptocitta, 282.

Sfriges, 269, 271,

301.

8trigideB, 301.

Strinffopidts, 269,

800.

Stringops, 300.

liabroptiliis, 71, 72.

fi(i!w, 301.

Jlammea, 129.

Structure of bony
palate, 185.

of ear, 220.

of egg, 224.

of eye, 220.

of feathers,

137, 139.

Stmthidea, 281.

Struthio, 306.

ca/mehis, 65.

StrutMones, 280,

. 306.

Struthiomdts, 280,

281,306.
Stwnella, 288.

StwmellMUB, 283.

Stwmia, 282.

8tumid(e, 261, 282.

Sturnopastor, 282.

Stumornis, 282.

Stumus, 282.

vulgaris. 111.

Subclasses of Bir^,
258.

Subclavian arteries,

217, 226.

Sublegattis, 291.

Safe, 301.

bassana, 25, 27.

Sun-birds, 10.1, 262.

Sun-bittern, 37, 273.

Suprarenal capsules,

209.

Surma, 301.

Suthora, 289.

Sutoria, 287.

>S«ya, 287.

SwaEows, 96, 97.

and Martins, 262.

Swallow-shrikes, 262.

Swans, 15, 278.

Swifts, 96, 265.

Swimmers, 68.

Sycalis, 285.

Sycobrotus, 283.

/Sy^OTo, 287.

atricapilla, 106,

107.

Sylviella, 287.

Sylviids, 262, 287.

Sylviincs, 287.

Sylviorthorhynchus,

292.

%mt, 296,

Symmorphus, 289.

Synallaxincs, 292.

SynaUaxis, 292.

Syrinx, 211.

Syrnimm, 301.

Syrnmm, 301.—^ alimo, 130.

Syrrkaptes, 299.

paradoxus, 12.

Table of Groups of

Passeriformes, 263.

Taococus, 298.

Tachycineta, 290.

Tachypetes, 301.

aquila, 82.

TachypetidcB, 272, 301.

Tachyphoims, 284.

Tackyiriorchis, 300.

Tadorna, 305.

TiBnioptera, 290.

jTiBKiopimneE, 290.

Teerdopygia, 283.

Tail, 150.

Talegallus, 304.

Tanagers, 102,261.
Tanagra, 284.

episcopus, 102.

Tamagrella, 288.

Tanagridee, 261, 283.

TarmgriruB, 283.

Tantahis, 302.

Tanygnathus, 299.

Tanysiptera, 296.

raom'scMs, 306.

Tapaculos, 263.

Tarsiger, 290.

Tarso-mefatarsus, 199.

Tarsus, 158.

Taferc, 289.

Tattters, 54.

Tectonornis, 282.

Teleophoims, 286.

Telespisa, 285.

Teknatobiiis, 237.

Temeimchus, 282.

Temmirus, '281

.

Tenuirostral birds,

132.

Tephrocorys, 285.

Tephrodornis, 287.

Terenura, 293.

Teretistris, 285.

Terns, 29, 276.

Terpdphone, 290.

Tertials, 156.

Tertiaries, 156.

Testes, 209.

TetrtBimra, 283.

Tetragonops, 297.

Teilrao, 803.

wrogallvs, 10.

TetraogaUus, 808.

Tetraonidee, 275, 303.

TetraoniruB, 303.

Tetraophasis, 303.

Tarior, 283.

Thalassornis, 305.

Thalurania, 294.

Thamnistes, 293.

Thamnobia, 288.

ThamnobiiruB, 288.

ThamnochwriSj 293.

Thamnoltea, 288.

Thamnomanes, 293.

ThamnephUiiiiB, 298.
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Thamnophihis, 293.
Thamnornis, 287.
Thaumaka, 303.

amhersiicB, 4.

Thaumastura, 295.
Thick-knees, 59, 275.
Thmoconis, 304.
Thlypopm, 284.
Thoracic limb -girdle,

188.

region of skeleton,

175.

Thorax, 175.

Thrasaetus, 300.
Threnetes, 294.
Thringorhina, 289.
Thripadeotes, 292.
Thripias, 297.

Thriponax, 297.
Thripophaga, 292.
Thrushes, 107, 108,

262.

Thryophilm, 288.

Thryothorus, 288.
7?Bm, 285.
Tibia, 199.

Tiohodnma, 286.
%o, 297.
Tigrisoma, 301.
?4|7Mca, 292.

Til^jmiv/ra, 295.
Tilt-tails, 263.
TimeUa, 289.

pileata, 117.
Timdiid<B, 262, 288.
ri»!eK»«, 289.

Tinamid(B, 280, 306.
TmamiiKB, 306.
Tirumnotinm, 306.
Jinamotis, 306.
Tinamous, 49, 51, 280.
litiamus, 306.

robv^tus, 49, 51

.

IHtmice, 262.
Tits, 101, 262.
r%ra, 291.

TityriruB, 291.
Tnietotrogon, 296.
7bd!j(Z<B, 265, 296.
Todies, 32, 266.
TodirhampJms, 296.
Todirostrum, 291.

Todopsis, 290.

7b(ZM, 296.

viridis, 81, 82.

Toes, 159.

Tongue, 207.

Tooth - billed Pigeon,
13, 14, 269.

Topasa, 294.
Totarms, 304.

calidris, 64.
Toucans, 73, 74, 267.
Touch, sense of, 219.
Trachea, 210.

TracheophoncB, 262, 263
292.

Traoheophonal struc-
ture, 214.

Trachycorrms, 289.
Trachyphonus, 297.
Tragopan, 303.
Tragopans, 6, 275.
Tree-starUngs, 261.
TVerow, 298.

Treronints, 298.

Tnbonyx, 302.
Triohixus, 288.
Trichodchla, 289.
Tiichoglossus, 299.
Tricholcsma, 297.
Tricholestes, 289.
Trickophoropsis, 289.
Tnchostoma, 289.
Trichothraupis, 284,
Triclaria, 299.
Tringa, 304.

minuta, 54.

Triptorhimis, 293.
Trochalopterum, 288.
Trochili, 260, 264,
294.

intermedii, 294.
tewosires, 294.
serrirostres, 294.

TrocMlida, 264, 294.
TrochiliniB, 294.
Trochilm, 295.

colubris, 100.
Troohocenm, 290.
Troglodytes, 288.

Troghdiytida, 262,
288.

TVo^-oB, 296.

Trogon maai-urus, 88,

89.

Troqones, 265, 266,
296.

Trogonida, 267, 296.
Trogons, 88, 89, 267.
Tropic-birds, 33, 272.
True Parrots, 269.
True sacral vertebrffi.

173.

Trugon, 298.

Trumpeters, 44, 274.
Trupialis, 283.
Trypanocorax, 281.

frugilegm, 116.
Tubinares, 276, 304.
Turaaus, 298.

Twdidis, 262, 288.
TwdincB, 288.
Twrdinulms, 289.
Tmdiwus, 289.
7W(?«s, 288.

musicus, 107, 108.

Turkeys, 7, 275.
Twmagra, 288.
Tumioidee, 273, 302.
Tmnix, 302.

sylvatiea, 11.

taigoor, 11.

Turnstones, 53, 67,

276.
Tu/rtur, 298.
2>?ffls, 289.

Topical vertebrae, 169.
Tymnnids, 263, 290.
Tyrmrninm, 291.
Tyranniscus, 291.
TyroMmihis, 291.
'Djrannus, 291.

carolinenm, 118,

120.

Tyrant-birds, 263.

Uiniornis, 237.
Ulna, 191.

Umbrella-bird, 91, 92,
263.

Umbrette, 39.
Upueerthia, 292.

^pwpo, 296.

cpoBS, 86, 87.

£5"'?®, 265, 266, 296.
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Upupida, 267, 296.

TJragus, 285.

XIranornis, 282.

Ureters, 209.

Uria, 305.

troUe, 21.

Unadcs, 277, 305.
Urinary system, 209.

TJroantvs, 300.

Xfrdbrachya, 283.

Uro-caudal yertebrse,

174.

Urochwris, 286.

Urochroa, 294,

JJrochroma, 299.

UrocicMa, 288.

Vrocissa, 281.

erythrorhynchus,

115.

Urococcya:, 298.

XJrocynch/ramus, 285.

Urodynamis, 298.

Uwgalba, 297.

VroUuca, 281.

TJroloncha, 283.

Uropdla, 288.

TJrospaiha, 296.

Urospizias, 300.

Urosticte, 294.

Vrothrawpis, 284.

Urotriorohis, 300.

ffa, 300.

Vomellus, 304.

cristatus, 59.

Fonj'a, 286.

Vasa deferentia, 209.

Ventricles, 219.

Verreauxia, 297.

YertebrsB, type of, 169.

, categories of, 170.

Vertebral arteries, 217,

226.

column, 169.

ribs, 175.

Vestiaria, 284.

TitiMa, 283.

Fi"(?«in«, 283.

Timi, 299.

ri!J-«o, 287.

Vireolanius, 287.

Vireonids, 262, 287.

Virginia Nightingale,

105.

Visceral clefts and
arches, 225.

Volatinia, 284.

raZte?-, 300.

Tiumachus, 127.

Vultures, 127, 271.

Vultunda, 271, 300.

Waders, 68.

Wagtails, 111, 262.

Wallets, 54.

Warblers, 107, 262.

Water-rail, 17.

Wattled Ant-thrushes,

263.

Waxwing, 106, 262.

Weaver-birds, 115,

261.

Weta Bail, 63.

West - African snbre-

gion. Birds of, 243.

Wheatear, 108.

Whimbrel, 52.

White-eyes, 262.

Windpipe, 210.

Wing-bones, articula-

tions of, 194.

Wings, 153.

, muscles of, 203.

, skeleton of, 190.

Woodcocks, 53, 275.

Woodhewers, 117, 119,

263.

Wood-hoopoee, 87, 88,

89.

Woodpeckers, 71.

and Wrynecks,
267.

Wood-stork, 43, 272.

Wood-swallows, 262.

Wood-wren, 107.

Wrens, 96, 98, 262.

Wrens, New-Zealand,
263.

Wrynecks and Wood-
peckers, 267.

XantJiocephaliis, 283.

Xanthocorys, 235.

Xantholama, 297.

Xanthomelm, 282.

Xanthomixis, 289.

Xanthopygia, 290.

Xavihrna, 281.

Xema, 304.

Xenerpestes, 292.

Xenicidm, 263, 292.

Xenieiis, 292.

Xenocichla, 289.

Xenodacnis, 284.

Xenopious, 297.

Xenopipo, 291.

Xenopirostris, 286.

Xenops, 292.

Xenospingus, 285.

Xerophila, 286.

Xiphidiopiom, 297.

Xiphocolaptes, 292.

Xipholena, 292.

Xiphorkamphus, 289.

XipTiorhynchus, 292.

Young, condition of

plumage, 230.

Yuhina, 289.

Zanclostom/us, 298.

Zeledonia, 293.

Zenaida, 298.

Zeocephus, 290.

Zodalia, 294.

Zonmginthus, 283.

Zonogastris, 283.
Zonotrichia, 285.

Zoological dassifica-

tion, 1, 252.

nomenclature, 4.

Zosteropids, 262, 286.
Zosterops, 286.

Zygodactyle foot, 164.
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