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PREFACE.

Tue object which I had in view, when, many years ago, I
commenced the observations recorded in this work, was at
some convenient season to lay before the public Descriptions
of the Birds of Great Britain, more extended, and, if possible,
more correct, than any previously offered. To accomplish so
ambitious a purpose, I judged it necessary to direct my attention
to the living objects themselves, rather than to their skins in
collections, or their portraits in books, to follow them in their
haunts, observe their manners, procure unmutilated specimens,
carefully examine all their parts, and thus be enabled to bring
forward facts that had been entirely overlooked, and place
others in a light in which they had not previously been viewed.
Short specific characters, slight descriptions or notices, and
measurements of parts, I could easily have obtained by visit-
ing museums and consulting books ; but the elaboration of a
detailed account of the species, such as is to be found in the
following pages, could obviously he accomplished only by much
labour of a different kind.

They who have always contented themselves with the
meagre and unsatisfactory notices given by systematic writers,
or with the vague though often florid accounts of closet natu-
ralists, may judge a great part of this labour uncalled for and
unnecessary. The mere describers of skins on the one hand,
and the mere observers of the manners of birds on the other,
will no doubt find in protracted descriptions much that they
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must deem superfluous. Yet the plan which I have followed
is calculated in some measure to please all parties, for he who
dislikes minute observations relative to form and structure, may
confine his attention to the descriptions of habits and manners.
To those really desirous of information respecting our native
species, I would say, Let us betake ourselves to the fields and
woods; let us traverse the hills and valleys together ; let us there
study our favourites, pursue them from brake to 1)ush, procure
as many as we need, and returning to our homes, inspect their
exterior, look closely to their bills, feathers and feet, and not
resting content with this, open them up, examine their internal
organs, and record as much of our observations as we may judge
useful to ourselves and others. A full description of any spe-
cies would occupy considerable space ; and were the anatomy
of an eagle, a raven, a heron, or a gull, detailed with as much
fidelity as that of our own species has been, it would form a
work equal in size to one containing an entire system of orni-
thology, graduated and circled out according to the most
approved principles, and with due regard to aﬂlmtlos and ana-
logies, types and aberrations. But books of this kind could
not, in the present state of zoology, obtain general approbation,
and, moreover, could be introduced to the public only by men
possessing the gifts of providence in a more than usual degree.
I have therefore judged it meet to steer a middle course be-
tween the tediously expanded, and the frivolously contracted,
feeling, assured that my observations, if accurate, will in due
time attract attention, and promote the progress of science.

In this volume are contained descriptions of the Gallinaceous
Birds, the Pigeons, the Huskers or Conirostral Granivorous
Birds, and the Crows and Starlings, of which the ordinal, family,
and generic characters are given at length. The specific forms
are minutely described, reference bomo made in each case to
the general appearance, the bill, the feet, the wings, the tail,
the plumage, the organs of sense, the intestinal mnal the sexual
distinctions, the variations, the modes of w. alking and flying,
the ordinary habits, the nestling, the food, and thc various uses
and relations of the bird treated of. The changes that take
place in the plumage, the distribution of the species, their mi-
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grations, natural affinities, and other circumstances, are also
described ; and, when occasions are offered, critical and ex-
planatory remarks respecting families, genera, and species, are
introduced. Many of the details are illustrated by figures en-
graved on wood and steel, from drawings made by myself,—
the former executed by Messrs. Scr.ater and Sox, the latter by
Mr. GrriaTLy.

Some anatomical details are introduced as absolutely neces-
sary to be known before any real knowledge of the relations of
the species can be obtained. The entire series of the digestive
apparatus, comprehending the bill, the tongue, the throat, the
gullet, the crop, the proventriculus, the stomach or gizzard,
the intestine, and its ccecal appendages, has been described in
all cases, excepting those in which it was found impossible to
procure recent specimens. The physiology of these organs
forms a most convenient centre of relations, affording, as it
were, a key to the more intelligible functions, and determining
the food, the haunts, the flight, the mode of walking, and other
actions of the bird. It also throws much light upon the affini-
ties of groups, and tends to prevent the frequently absurd asso-
ciations imagined by persons who form systems by arranging
birds’ skins on their parlour floors. All the primary groups of
birds may be readily determined by a little attention to the
nature of the digestive organs, as may be seen on comparing the
details given in the following pages with their illustrations.

As the actions and various relations of the species cannot be
properly understood without reference to the nature of the dis-
tricts which they inhabit, I have considered it useful occasion-
ally to introduce descriptive sketches of scenery. Although
in all cases I have been anxious to copy nature with serupulous
fidelity, I have not considered a mysterious gravity or an as-
sumed dignity in any degree tending to benefit my readers.
A pompous ornithologist is of all characters one of the most
absurd ; and the solemnity of scientific pride sits ill upon
him who is alternately scaling precipices and wading bogs,
chasing the ptarmigan on the weather-beaten summits of
the Highland hills, and pursuing the flights of plovers along
the sandy shores of our bays and estuaries. The man who
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would effectually learn from nature, must approach with affec-
tion, and receive her instructions with a humility that would
ill accord with any subsequent vain display of the knowledge
acquired.

Although my qualifications for the task which I have thus
undertaken will be best judged of by the manner in which it
has been executed, yet I may be permitted to intimate that I
have not spared time or labour to enable me to perform it with
credit to myself and advantage to the public. About twenty
years have elapsed since I commenced the study of ornithology,
an(l though a very large portion of that time has been devoted
to other pursuits, I have always eagerly availed myself of the
opportunities which occurred of accumulating facts relating to
it. For the purpose of making myself acquainted with the

natural productions of the country, I have undertaken many
long journeys, performed numerous short excursions, traversed
the cultivated districts, wandered among the wild moors of the
interior, and visited the distant islands to which the sea-birds
resort. I have endeavoured further to qualify myself for the
task by attending to the observations and inferences of other
students of nature, as recorded in their works, and by inspect-
ing the objects contained in museums of Natural History. My
education having had reference to the medical profession, I have
been enabled to profit by the taste for anatomical pursuits which
I had imbibed in the course of it. The importance of the di-
gestive organs in particular has seemed to me so great that I
have, as already mentioned, been induced to pay particular
attention to them. Not content with accumulating notes and
drawings as I had opportunity, I have finally forme 11 an exten-
sive collectlon of preserved skins, not of British birds only, but
of species from all countries; that, while preparing my obser-
vations for the press, I might be enabled to compare my
descriptions, so far as they lnve reference to the external parts,
with the originals themselves, and thus correct errors and sup-
ply deﬁc1enc1es Anatomieal preparations I have also procured
for the same purpose. In short, according to my ability, 1
have done all that scemed necessary for the occasion ; and may,
without presumption, hope that I shall not be considered as
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having rashly ventured upon an undertaking for which I am
not qualified.

In an Introductory Discourse I have endeavoured briefly to
explain my views as to classification and nomenclature. Some
remarks are then made on the Structure of Birds; and, for the
benefit chiefly of the student, but also for that of those ornitho-
logists who openly profess to disregard internal structure, the
osseous, muscular, digestive, and dermal systems are partially
described. An outline is next given of two modern systems
of classification, followed by an announcement of the manner
which I intend to follow in this work. For the purpose of
introducing the reader to the objects of our common study, I
have further conceived it meet that he should accompany me
in idea into the fields, the objects seen in which suggest ob-
servations relative to the details of what may be called Prac-
tical Ornithology.  This expedient, which is resumed at
intervals, affords an opportunity of conveying information on
subjects that cannot with propriety be treated of in connection
with the regular descriptions.

It is unnecessary to present a catalogue of books that have
been consulted, as they are all repeatedly referred to in the
course of the descriptions; but it may be proper here to men-
tion the names of those individuals who have afforded me aid
in my researches.

To Professor Jameson I am indebted for permission to ex-
amine the birds in the museum of the University of Edinburgh.
Mr. Macourr CARFRAE, preserver of animals to that institution,
has most obligingly procured for me numerous recent birds,
bodies, and skins; as have Messrs. Fexrox and Epmonpston,
bird-stuffers, Edinburgh. Of the individuals who have sent
me recent birds, those to whom I am more especially indebted
are :—Sir Taomas G. CarmicuAEL, Bart. of’Skirling‘; Dr. Trw. J.
Arrkin, Edinburgh; the Rev. Mr. Grorce Gorpox, Morayshire;
the Rev. Mr. Apam, Peebles ; WirLiam Srasres, Esq., Nairn-
shire ; Mr. Farconar of Carlowrie, Linlithgowshire ; Captain
Gramam, Stirlingshire; Dr. Macpoxarp of Ballysher, Argyle-
shire ; WitLiam Crarcie, Esq., Aberdeenshire ; AxprEw Mur-
rAY, Eisq., advocate, Aberdeen ; and Mr. ALEXANDER CampBELL,
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Edinburgh. Skins and eggs have been sent to me by G. H.
Grernuow, Esq., Northumberland ; Mr. HenpErsox, Gifford,
East Lothian ; Mr. ALexaxper Branp, Peterhead; and Mr.
Roperick Bernune, Harris.  Lastly, valuable observations re-
lative to the habits of various species of birds have been com-
municated by Tu. Duraam Wer, Esq. of Boghead, Linlith-
gowshire ; Mr. WirLiam Hoce, shepherd, Stobo Hope, Peebles-
shire; W. Sueruie WaTson, Esq., Edinburgh ; and, through
Dr. Arrkiv, by James Barcray, Esq., Shetland.

To the individuals who have thus generously lent me their
aid, I beg leave to offer my most sincere thanks.

And now, having announced the purport, and given some
intimation of the quality of the work, I may be permitted
to express a hope that it will be found useful by those who
may be disposed to take me as their guide in the pleasant
pursuits from which I have derived much of the happiness
that a beneficent Providence has been pleased to confer
upon me. It would be folly of a kind not common in those
who have taken some note of the fluctuations of publie
opinion, and have observed the diversity of taste with refe-
rence to objects of art or science, to expect that all who may
read this volume should be pleased with it, or that its author
should be so fortunate as to obtain the confidence and approba-
tion of all who are qualified to judge of its merits and defeets ;
but he yet trusts that it may prove useful, both as affording
correct descriptions of a considerable number of our indigenous
birds, and as tending to introduce a more rational method of
study than that hitherto followed, by evincing the practica-
bility of applying characters derived from their internal struc-
ture to the purpose of classification.

W. MACGILLIVRAY.

EpiNsureH, 1st May 1837.
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83. Head of the Raven, Corvus Corax, - - - 498
84. Head of the Carrion Crow, Corvus Corone, - 516
85. Head of the Hooded Crow, Corvus Cornix, - - 529
86. Head of the Rook, Corvus Frugilegus, - - 535
87. Head of the Jackdaw, Corvus Monedula, - - 552
88. Head of the Magpie, Pica melanoleuca, - - 562
89. Head of the Blue-winged Jay, Garrulus Glandarius, - 576
90. Foot of a Nutcracker, - - - 581
91. Head of Nutcracker, Nucifraga Caryocatactes, - 583
92. Foot of Chough, - - - - 585
93. Head of Long-billed Chough, - - - 587
94. Wing of the Spotted Starling, Sturnus guttatus, 594
95. Head of the Spotted Starling, : 3 R, 595

These figures are generally one-half of the natural size ; but those illustra-
tive of the Deglubitores, from 55 to 81, excepting 71-76, are of the full size.
Fig. 77 is misplaced.
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18, line 11, in ‘¢ Nuthatchers” delete 7.

26, 6th line from the bottom, for ¢« These processes do,” read This process does.

85, in 4th line of note, for . substitute ,

93, 3d line from the top, read The skeleton in PL I, is reduced to one fourth; the other
objects are generally represented of half the natural size.

129, line 2, for ¢ always,” read generally.

130, line 16, for ‘¢ Phasianina,” read Gallinza.

296, line 20, delete ¢ other.”

305, for ¢¢ Crucirostra ” read Loxia, and for ¢¢ Loxia” read Coccothraustes.

310, for ‘¢ more proportionally,” read proportionally more.

332, line 4, for ‘¢ Grosbeaks” read Linnets.

402, line 7, delete ¢ in a field.”

439. Fig. 77, the foot of the Snowflake, is misplaced.




INTRODUCTION.

Were the method which I have judged the most useful in de-
seribing birds in no essential respect different from that usually
employed, I should not consider it necessary to offer any pre-
liminary remarks, but should proceed directly to treat of the
various species, supposing the readers of a work like the present
to possess a sufficient knowledge of the terms in common use.
The case, however, being very different, insomuch that with
respect both to the arrangement of the species, and to the mode
of description which I have chosen, some explanations are
required to enable the reader to view the objects introduced in
the same light as that in which they are considered by the
writer, I need not apologize for offering here a few observa-
tions calculated to facilitate the progress of the former, and to
induce him to tolerate what might otherwise seem the not
altogether relevant discourse of the latter. The n'.'bitrﬁry, one
might almost say mechanical, gradation of arrangement in gene-
ral use, though pre

senting as many modifications as there are
writers, appears not to be commonly understood to be of so
empirical a character as that in which it presents itself to my
view ; I shall therefore, in the first place, offer some observations
respecting it, accompanied by remarks on nomenclature. An
attempt to communicate as much information regarding the
structure of birds, as may render the subsequent descriptions
perfectly intelligible even to the unscientific reader, will oceupy
the second place. " Many persons are deterred from studying
B
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2 INTRODUCTION.

the anatomy of birds by a vague meeho sion of the extreme
difficulty of making any proficiency in it. But the study

the ory
task than that of their habits, manners, distribution, and mi-

; 3 11 3 " mnders y
yrations, seeing that any educated individual, having a moderate

mization of these animals 1s n”\ifizii;A:(‘,' a much easier

:unucuu-:s‘ of nl;frsr\;mmp with some patier
and with little labour, and less expense, inspect in LIS closet
¢ pmcnrthlc in

{_\' (|1:i€kﬂv,

a0 snad
)ecies reac

the entire anatomy of a variety Ol &
o p 245 1 Tid s W s
the markets of any of our cities; whereas the observer of habits

must perform laborious, expensive, and sometimes dangerous
journeys, and after all his exertions, may count himself singu-
larly fortunate if he has succeeded in discovering some interest-
ing facts previously unnoti iced, and still more so if, after com-

municating them to the public, he escape the abuse of the

envious and ]n‘f\iudi('c& who. with a little of the slight know-
ledge that the mere cc llector of specimens can ever poOssess,
presume to pronounce judgment upon his performance. The

study of the structure of birds is a delightful, as we 11 as an easy
occupation ; for at every step it discloses the most beautiful

illustrations of divine wisdom ; but to what rational ]rvn‘wr;sf\

it can be applied by an intellect which vainly strives to render
self independent upon its Creator, I am unable to apprehend.
1‘,\'@'.1 a very slight ;fﬂ‘wml knowledge of their organization will

t to the details of their habits and economy
ced,

him who merely knows that they are organized beings.

give an mtm*oa

which can scarcely be felt, or at least adequs itely experi

by

aving given the necessary explanations on this subject, 1

shall finally offer some remarks on the habits of birds, and
proceed to describe the species selected for the present occa-

s1on




REMARKS ON CLASSIFICATION AND
NOMENCLATURE.

Tue class of Birds is perhaps the most disti inctly defined in
the entire s

ies of organized h:-f“;,g‘«' but the gen

) ‘ ':»imihrit\.‘
f the different sSD y 1» ) 1 01 10T v
OI the diiferent Sp Ix\ upon wh ich T Of )\Luw connexion ot

the whole da‘i;a‘!m.«- renders it extremely difficult to se eparate
them into groups distinguishable from each other by well-

I

marked cl Hence the great diversity of opinion re-

specting the limits of the genera, families, and orders of this
class ; which, in fact, is such that no two original writers on
the subject have adopted the same divisions, and that while
in the system of one there are only four great sections, there
are not fewer than thirty-eight in that of another. The modifi-
cations of form and structure, and the minute gradations by
which the species are multifariously connected, while they
seem to render it impossible to elicit a symmetrical and }_r‘snz)—
rally intelligible arrangement, render it easy to invent classifi-
cations, founded on partial views, so apparently s’im])]o and
p‘ui’unm'hi(“!] that he only who is toleral ly well acquainted
with a m.«mwu.ulc number of facts and phenomena, can be
truly sensible of their numerous absurdities.

The :1}»1):11'01& facilities afforded in stud )lng birds by the
diversified development and colouring of their plumage, the
multiplied forms of their bill

and wings, and their gene-
: ,
10

1
}
X

e, have rendered them favourite
objects of examination, and led some persons boldly to assume
the character of legislating ornithologists, before making them-

selves acquainted with even the rudiments of the science ; the

ral distribution over the

foundation of which, as of ev ery department of zoology, exists

only in the anatomical structure of the objects to which it
y 9

B 4




4 INTRODUCTION.

refers. When we find the authors of the most imposing systems
making the most absurd statements in almost every page, we
ought to become diffident of our own powers, and ref flect that
the 1 mysteries of creation are scarc sely to be understood even by
him who to great acuteness adds great perseverance and great
humility.*

Much of the disc )'v]mu'\' of npim’wn respecting the limits of
the genera and families of birds arises from forgetfulness of the
fact that species alone exist in nature. Most persons acknow-
ledge this truth when it is forced upon them ; but few act
under its impression. A species, composed of individuals of
two sexes, capable of producing similar individuals, varying
however within certain, but hitherto undefined limits, and ca-
pable of continuing the race, which re mains the same for ages,
and of which the varieties, when placed in ordinary circum-
stances, tend to return to the original type, is all that we can
consider as having a positive existence. It is merely because

species are so numerous, and our faculties so limited, that we
throw them into ideal groups, for the purpose of facilitating
our recollection of their forms and qualities. Species are more
or less allied to each other ; thus, a Raven is very similar to a
Carrion Crow, less so to a Magpie, and in a much smaller
degree to an Auk or a Penguin. The alliances exhibited
between species give rise to the idea of connecting them in
various degrees ; but the limits of the groups thus formed being
undefined, it is not in the nature of things that those arbitrarily
fixed by one man should be acknowledged by all others. It is
very evident that genera, families, orders, and all the mediate
sections of a class, must ever remain fluctuating, and that dis-

them for inhAbiting an element from which quadripeds, and even mhn, is ex-
cluded.”” On
walks on earth
inform us that thg Raptores, or birds of prey, have the body very njuscular;
the upper mandible the longest ; :\jd that they nidificate in lofty sit
whereas the body of\a Pheasant is grdatly more musculdr than that of a S
hawk ; the upper ma\ydible of a Parr§t or an ;\lbatroax\s, in fact, of alnjost all
birds, is the longest ;\and the Merlin\nestles on the g{uund, as do the\ Moor
Buzzard and the Henhayrier.,

* ¢ The\structure of birds,¥ says the author\of a recent work,| ¢ adapts
naturally asks, What element CZU&HHS be ? man livks in air,
and swims in witer; so do quadyupeds and birds) Others
ations :

DArrow-
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cussions respecting them will continue to be keenly engaged
in until men clearly perceive that instead of fighting in earnest,
they are merely beating the air. What is a genus? ¢ The first
collocation of species in a system.” An order? ¢ The last or
most general group in a class.” What constitutes a genus ?
¢ Certain palpable resemblances.” But what are they ? “~Ceome,
fet-nsgo-om-and-yon-shatl-see_There i 1s-no-need-ef-quarrel-
MMQH&%'“J*fUM be—conrteons v&h‘lt yeu callsa
genus, Al s m(h r7as a family ; deb=i=be a tribe with

another, and an order in the system of a fourth. No classifica-

,t.un of birds has ever been m.x“m] - adopted ; and none has

steod Tor tw venty years. And why ? lw(f;um& no system-maker
ever acquired a clear perception of all the phenomena of nature.
Without the wisdom of a Solomon, and the longevity of a
Methuselah, with many other advantages to boot, no ornitholo-
gist will ever arrange ]10/‘[(11 thousand species which probably
exist in the world, in an order conformable to the plan of their

(watmn Then let us just understand that all \\\tuns must; °

‘If 11 140 any thing at all, is seme-
dmm 2 :{U"f;"f o *""f/r,}f 8 4 A o]m ts; that a naturalist
\\h() has studied birds, and described then' stlu('ture, form, and
manners, adds to our knowledge, although he may not choose

to impose upon species the newest and most fashionable names ;
and that the first principle in the classification of natural ob-
jects is, that species alone exist in nature.

[t must be very obvious that to acquire a general knowledge
of birds, a person must examine many species, and not only
those that much resemble each other, but those that differ in
the greatest degree Whether—at—ome—timre;—or—at—different
M{‘{muat ai—ﬂeﬂe-ﬁmc look to the details of the internal
structure, inspect the outer parts, attend to the actions and
habits, and thus discover the faculties and relations of the ob-
Jects.  But many may be desirous of forming an acquaintance
with birds, without the hope, or even the desire, of inventing a
system, or of describing all the species of a country ; and some
may content themselves with studying a few, and with being
able to refer a particular bird to its phce in a system or cata-
logue, to discover its name, and thus by reading its history as

Q
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narrated by one or more authors, add to their store of know-
ledge, or find relaxation from more unpmt it occupations. In
composing the present work I have kept in view the interest of
the scientific as well as the general student ; and while I have
entered into the details of structure and form, I have paid
equal attention to the manners and habits of the different
species.

As to their arrangement, I have thought it prudent, in the
present unsettled state of opinion on the subject, and under
the conviction that all existing systems are defective, to adopt
the opinions of no systematist, but to group the species accord-
ing to their obvious relations. Although the number of spe-
cies that occur in Britain is not sufficiently great to afford a
connected view of the entire series of genera and families, yet
it is sufficiently so to admit of observations respecting their
connection and mutual affinity. Fhe-Repacrous—Birds-gome-
rally-oceupy-the-fisst-rank-in-systems—and-I-anrnot-aware-ef
any geod-reasonfor-depriving-them-of it—but-asthave tatety
submitted-to-the-public-a-description of thomy-and-asit mey-he
more-advantageous—to-begin—with-atribe of birds having—a
more remarkable-eonstrictton-of-the-digestive-oreans;—wincir1
canceiye to have been-toe.much neglected—by ornititotogists, I
shet-fzsttreat-of-the-Gallinaceons-birds-amd-Prgeons.

In all arrangements of birds hitherto published, whether
professing to be derived from the consideration of the aggre-
gate of the organization, or from particular organs, the modifi-

cations in the form of the bill have afforded the principal
characters. After much consideration, however, and after
examining the digestive organs in a great number of birds
})lelgmg to nearly all the families, I have resolved to adopt
the intestinal canal as a central point of reference. Instead,
then, of describing merely the bill, I attend to the mandibles,
the mouth, the tongue, the throat, the cesophagus, the crop,
the proventriculus, the stomach, the intestine, and the ccecal
appendages ; the modifications of which seem to me to throw
more light upon the affinities of the larger groups than those
of any other organ

In some systems ihe modifications in the form of the feet
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afford the most general distinctions; and attention is also paid

to those of the wings; but inall, the internal organs have been
too much neglected. An arrangement may be founded on the
iations of any part :—the 1)1';1111“‘(11«3 heart, the feet, the bill,

or the sternum; but classifications resulting from such partial
considerations must be extremely imperfect. As the various

organs do not undergo similar or analogous changes in the dif-

O (o) &

ferent species, linear series are not capable of conl‘.ectm;_»j thom
:

by general affinity. The idea that in a given group, each of

its divi

sions 18 represented analogically by a corresponding

division in anot is certainly, to some extent, counte-

nanced by appe: but when it is attempted to be carried

through the entire series, it gives rise to the most fanciful and

forced substitutior

; such, for c\unpw as that of conceiving
a cock tp be analagous to a horse, because, as it is alleged,

both k 1((]\, or to a bull, because 1t~ spurs are somewhat similar
to horns. In one point of its structure, a species may be
allied to another, while in a second point it may resemble
a third species. Thus, a Pterocles, or Sand Grouse, resembles
the Pigeons in its general form, (ml in that of its wings, while
1ts feet are similar to those of a Grouse, and its tail not unlike
that of some Parrots, as well as of many other birds. In some
respects a bird may be very similar to another, while in one

or IMor s it may manifest some rcluaon to a species
extremely different in everything else. In a linear series,
therefore, it is impossible to place species in the order of their
affinities ; nor can those of species or genera be exhibited by
disposing them in circles, parallel series, quinmm-’*ial rYOWS, Or

any other figures, on a flat surface, that is, in diagrams on

paper. To present affinities, species would require to be fixed
in empty space, and represented by forms bearing no resem-

blance to birds, but having parts more and less elongated, to

meet parts of other near and distant species ; so that such an
arrangement, were it made by a being who understood all the
relations of the species, would, by exhibiting such a multitude

of reticulations, be just as unintelligible to us as is the order of

things studied in the economy of nature &u(h as we see it.

When objects, then, are placed in linear s whether di-

o
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3 INTRODUCTION.

rectly extended, circularly bent, or otherwise disposed, they
cannot manifest any other relations than those that refer to the
structure of a single organ ; and thus, all arrangements must
be merely artificial, as we have no means of disposing our
descriptions of species otherwise than in elongated series. The
only remedy is to indicate in words all the relations that have
been observed, while some principal organ is chosen as a gene-
ral medium of connection.

Tt-is only, however, in a systematic arrangement embracing
all the known species that a nice attention to their location,
and to the subordination of characters is of importance. In
the Fauna of a district or country, the gaps would be so nu-
merous as to break off the affinities at every step. My ideas
of a general arrangement of birds being as yet very imperfect,
I will not obtrude them at present upon the public; but dis-
pose the species with which we are more immediately concerned,
in such an order as may preserve some of their principal points
of connection.

As the limits of the genera are continually fluctuating, the
names imposed upon them are liable to frequent change, in so
much that in twenty years an ornithologist may have seen a
given species referred to three or four genera. These changes
cannot be avoided, and therefore it is useless to cry out against
them. But as the species have a real existence, and being
once correctly described can always be recognised, the names
imposed upon them by their discoverers ought never to be
altered. If the specific name be fixed, it is not of much im-
portance that it be coupled with this or that generic name.
Those imposed by Linnseus, the first great reformer of natural
history, ought to be held inviolable, as well as all that have
been applied by the principal systematic writers. There are
sases, however, in which, owing to a faultiness in its construc-
tion, its inapplicability to the species, its leading to misconcep-
tion, or its manifest absurdity in some respect or other, a
specific name ought to be rejected. When a group is broken
up; a specific name ought never to be converted into a generic

one; although this has been a prevailing practice in Botany as
well as in Zoology ; for the alteration thus made is productive
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of much confusion in the minds of those who have been accus-
tomed to associate a particular form with a particular name ;
and it is always easy to find a new generic name. Very-many
xpeu&,u,mu\ converted-tnto-generte-ones are Most obviously
quite_inappheable;for—example,-thosereferring to—cotour; as
Rubecula—Rutrettt—Pheentenrus: “Among - themost-absurd:
names. are. those—ef-gods;poddesses;Jeings;—queens, men—mmd-
weomen of_various —rerrkcs;—trades,—professtons;—and—such ke,
apphiedwithout—ehanee—to—pemera+—Qf_this kind-are~Zvus,
\em@m@mﬂmw%m In short, the general
| principles of ‘1‘”’11\(‘11}?2};‘7‘}0 as laid down by Linnzus, Will-
';9‘:' (l(‘]l()\\./\d]]d other betanists, although not always acted upon
by them, ought to be :\’l(;pt-&d Generic names in particular

ought to be of Greek or Latin origin, always with a Latin
termination p—and—persans defective in—teste—and classieal
knewdedee—oushit—te—bo—Tmterdicted—the —use—of—dtetionartes,
besauseinframing names—from—Greck—or—tatin—words,—they
are-ever prone to-produce-the-mest-absurd-compommnds—Fhey
should-always-refer tothe-sehoolmaster.

14 genis de- As to English names, \01} little needs bc said, further than
265D g3 ou.that, v ,
i me%f-wmw-trwtm
e 11w}&r~mnw&mlrﬁwrhﬁ)u Tes—onght-tn—lHeeTmm-
Led 4, [rep OBHO-RONO-0- vhﬁmmwmm Thus,

p
<, v Frevi/we shall suppose a genus named Corvus, to consist of five
st ¢

“#species named Corax, Corone, Cornix, Frugilegus, Monedula.
Ot el pupm - 3 . 3 i

,V‘,, , ﬂ'llo English generic name being Crow, we might name the
e ﬂu«v ¢ &

i foe1.2- Species Raven Crow, Carrion Crow, Hooded Crow, Rook
€ea, &7 Crow, Daw Crow. Butin-all-eases-sinste-substantive spectfic

“"‘7/”“"'1:.;.1110: would be Shaaliast ._for exax g : en-the-Corby,
M 4119 o 3

! a
211 et el -

. general-meetme-of British-Ormithotogists-at—Fondom—York;or
Imm rpose-of-determimingthe Enpshnonren-
elatnre of our native birdss—but—such—a—meecting,—were—it—to
W&M«M{Wyﬁsﬁn@hﬁﬂh}@fm

WM&W@M@MML,
and-interdietedfiro—and- food—unti—they-had—settled—al—their
differenees,-and-sworn -perpetual friendship—Fven-thersomme

~ \
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10 INTRODUCTION.

malicious-Celt.-capable of -subsisting—a- meonth -on-dulse~and
tangles, with an occasional raw limpet-or russel~might—held
ont-untih-rather than-be-starved;tho philosophers stoutd-teave

_the birds—te—him-—te—de—with—therr 15 hie ploased——-ya—seber
—eammest, it is impossible to remedy the ;mknowlcdged defects

in nomenclature, so as to render it universally acceptable.
Some persons who do their best to render the subject still more
intricate, are extremely sensitive on the point of uniformity ;
but, in my opinion, however much they who are ambitious of

S

being legislators in this matter may desire conformity to their
views, there will always be more to spurn the yoke than to

adually falling to its proper

yield to authority, which is g
standard. In fact, no two (‘]‘11=t;,(>‘<}(:1.sm have ever used the
yme names for five hundred birds; nor could two be found
1ould c‘nplm the same nomenclature in describing even
;' 'ds of Britain. There is really no cause of regret in all

this: were there no differences in puht.‘«a rel n, and science,
the world would probably be much worse than it is. J-ema
therefore. under the-necessity—of-using my own diseretionin
bestosvineFnchsh-Gaetic; amd Fratin-nanres-on-the bivds-which ™

F-propase to-describe s and-I request-that—my readers-seruple
not-to-reject-whatever-they-find-indteatrve-eoi-—bad-taste-or—bad
feehne~

pi

Of the numerous systems, or modes of arranging birds, that
have been proposed by authors, two of the most celebrated
may be here given in outline, that the student may be enabled
to judge whether it be probable that any method so constructed

can be in harmony with nature.

The System of Linneeus, which for a considerable number of
years was extensively udoptn(l is founded chiefly upon the form
of the bill and feet. The six orders of which it is composed
are named and characterized as follows :—

I. Accrerrres.  Bill more or less curved ; upper mandible
dilated on either side behind the point, or armed with a tooth ;
nostrils open. Feet formed for clutching, short, robust ; toes
tuberculate beneath the joints ; claws arcuate, very zwute

Head and neck muscular ; skin t flesh unut for being
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eaten. Food the flesh of animals. Nest in high places ; egos
about four; the female larger ; monogamous. Analogous to
the Ferz, or predaceous qu:mmpeds.

Fz. Vultures, Falcons, Owls, Shrikes.

II. Picx. Bill cultrate, with its back convex. Feet formed
for walking, short, stoutish. Body toughish, unfit for being
eaten. Food of :1]1 sorts of substances. Nest in trees; the
male feeds the female while incubating ; monogamous. Ana-
logous to the Primates,—to Man, Monkeys, and

]
Liz. Parrots, Hornbills, Crows, Hummino-Birds.

Anseres.  Bill smooth, covered

I17.
at the point. Feet formed for s wimming, 5
ort. Pod

in lhc

nected by a membrane ; the tibi: ‘<‘<»;1:I>1:,,~, ed ¢
fat, the skin tough, the {

[*

water, of plants, fish, &e. the land ;

mmonly poly-

the mother more rarely fe
gamous. Analogous to the 18,—the I imw Hippopotamus,
Hog, and Rhinoceros.

2. Ducks, Auks, Pelicans, Gulls, and Divers.

IV. Gravre. Bill somewhat cylindrical. Feet formed for
wading, the thighs being half bare. Body compressed, the
skin very thin ; tail short ; flesh savoury. Food in marshes, of
animalcula. Nest more frequently on land ; nuptials various.
Analogous to the Bruta,—the Elephant, Walrus, Sloth, and
Ant-eater.

Ez. Ibises, Snipes, Rails, Plovers, Bustards, and Ostriches.

V. Gatunz. Bill convex ; upper mandible arched over
the lower ; nostrils arched with a cartilaginous membrane.
Feet formed for running, the toes being rough beneath. Body
sebaceous, muscular, fit for being eaten. Food on the ground,
of seeds, which are macerated in the crop. Dusters. Neston
the ground, artlessly constructed ; eggs numerous. The food
is pointed out to the young. Polygamous. Analogous to the
Pecora,—Camels, Deer, Sheep, Bulls.

Ez. Peafowls, Turkeys, Pheasants, Grouse
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VI. Passeres. Bill conico-acuminate. Feet formed for leap-
ing, tender, slit. Body delicate, fit for being eaten in the gra-
nivorous species, but not in the insectivorous. Food in trees, of
seeds or insects. Nest artfully constructed. Food put into
the mouth of the young. Monogamous. They have the
faculty of singing. Analogous to the Glires,—Hares and Mice

E.z’t Finches, Buntings, Swallows, Thrushes, Larks, and

Pigeons.

Any criticism applied to such a system would be useless,
for, notwithstanding the merits and celebrity of its author,
there is scarcely an unexceptionable character in the whole
series.  If,” says M. Vieillot, “ we direct our attention to
the characters which they (Linnzus and Latham) have indi-
cated as referring to the bill in the Picze, Grallee, and Anseres,
do we not discover that they are not applicable to very many
of the genera of these orders? Have all the Picee a cultrate
bill with a convex back ? Is this the case with the Todies,
Creepers, Humming-Birds II()HI])]Lm &ec.? Haveall the (n'allne
5, Avocettes, Spoonbills,
&e.? May not the same (ill(‘wl on bo asked respecting the

a subeylindrical bill :

Anseres or Palmipedes, to which these systematists have given
as a general character a bill covered with cuticle and enlarged
at the end, which in fact is the case only with the Geese,
Swans, and Ducks? For it cannot be said with truth that
such is the bill of the Auks, Guillemots, Petrels, Darters, Fri-
gate-Birds, Cormorants, Boobies, Divers, Gulls, and others.”

M. Vieillot, therefore, finding the bill inefficient, employs
the feet for his primary characters. His system is conlposéd
of five orders, with fifty-eight families.

I. Accrerrres.  Feet robust, short or moderate ; legs entirely
covered with feathers ; tarsi naked or clothed in \\'ilOlG or in
part ; toes tuberculate beneath, three before, one behind ; pol-
lex on the same level as the rest; claws very strong, mobile,
retractile, arched, pointed, or a little blunted. Bill stout,
covered with a cere at the base, hooked towards the end.

Tribe 1. Diurnal. Egyes lateral.
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Fam. 1. Vulturini. Vultures.
2. Gypaeti. Lammer-geyer.
3. Accipitrini. Kagles and Hawks.
Tribe 2. Nocturnal. Eyes in front.
4. Agolii. Owls.

IT. Syuvicone. TFeet short or moderate ; legs entirely
feathered ; toes a little flattened beneath, two before and two
behind, or three before and one behind, very rarely two be-
fore and one behind ; the pollex on the same plane as the rest;
claws slender, mobile, slightly retractile, curved, pointed, sel-
dom blunt. Bill of various forms.

Tribe 1. Zygodactyli. Two toes before, two behind.

1. Psittacini. Parrots.

2. Macroglossi. W oodpeckers.
3. Aureoli. Jacamars.

4. Pteroglossi. Toucans.

5. Barbati. Trogons.

Imberbi. Cuckoos.

=2

3

Frugivori. Plantain-eaters.

Tribe 2. Anisodactyli. Three toes before; the outer

directed forwards; the pollex sometimes versatile.

8. Gramivori. Grosbeaks, Finches, Buntings.

9. Agithali. Tits, Manakins.
10. Pericalles. Tanagers.
11. Zextores. Orioles.
12. Leimonites. Starlings.
13. Carunculati. Grakles.
14. Paradisei. Birds of Paradise.
15. Coraces. Crows.
16. Baccivori. Chatterers.
17. Chelidones. Swallows.
18. Myiotheres. Flycatchers.
19. Colluriones. Shrikes.
20. Canori. Thrushes, Wagtails, Wrens.
21. Amerpontes. Nuthatchers, Creepers.
22. Anthomysi. Humming-birds.
23. Epopsides. THoopoes.
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Pelmatodes. Bee-eaters, Kingsfishers.
Antriades. Rock-birds.

Prioniti. Hornbills.

Lyriferi. Menuras.

Ophiophagee. Snake-eaters.

Columbini. Pigeons.

Alectrides. Penelopes.

1II. Garrinacer. Feet short, or moderate, somew hat robust :
legs entirely covered with feathers; tarsi naked, or feathered ;
toes callous beneath, three before :md one behind, or none be-
hind ; pollex when present higher than the rest, resting on the
ground by its tip, or not reaching it ; claws short, not retract-
ile, generally somewhat blunt, rarely compressed, arched, and

&

acute. Beak vaulted ; upper mandible covering the edges of

the lower.

[5)

Nudipedes. Turkeys, Peafowls, Pheasants, Partridges.
Plumipedes. Grouse, l’tarungnns,

IV. Grarrarores. Feet moderate, or long, robust, or slen-

der.

Legs half-bare ; toes slit or webbed, sometimes margined ;

two before only, three before only, or tlnco before and one be-
hind ; pollex raised from the ground, or resting upon it only by

the tip, or reposing upon it in its whole length ; claws of varied

form, not retractile. Bill of various shapes.

¢ H

<
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Tribe 1. Two or three toes before, none behind.
Megistanes. Ostriches, Cassowaries.
Pedionomi. Bustards.
Agialites. Long-shanks, Oyster-catchers, Plovers
Tribe 2. Three toes before, one behind.

. Klonorni. Lapwings, Turnstones, Snipes, Curlews.

Falcirostres. Ibises.

Latirostres. Spoonbills.

Herodiones. Herons.

Frophoni. Cranes.

Oollorampli. Sheath-bills

Uncirostres. Screamers, Serpent-eaters.
Hilebatewr. Trumpeters.
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12. Macronyches. Jacanas.

13. Macrodactyli. Rails, Gallinules.
14. Pinnatipedes. Coots, Phala Aropes.
15. Palmipedes. Avocettes, I*Luumgoes.

V. Nararores. Feet short, placed in the centre of gravity,
or at the hind part of the body; legs denuded on their lower
part ; toes webbed, sometimes lobed, three before and 6ne be-
hind, three before and none l)v]nml, or four before and none
behind ; claws short., rarely moderate, compressed, or flattened.
Bill of various forms.

Tribe 1. Tellopodes. Four toes; pollex directed for-

wards and connected by a membrane with the next,

or turned back and free.
Syndactyli. Cormorants, Pelicans, Tropie-birds.
2. Urinatores. Grebes, Divers.
3. Dermorhynci. Geese, Swans, Ducks.
4. Pelagii. Gulls, Terns.
Tribe 2. Atellopodes. Three webbed toes before, none
behind.
5. Siphorini. Petrels, Albatrosses.
6. Brachypteri. Guillemots, Auks.
Tribe 3. Ptilopteri. Four toes, three palmate, pollex
directed forwards and free.

Sphenisci. Penguins.

-

These-are-samples-of-systers;—of~whtch—trowever there wre
nultitudes-of-att-shapos-and-sizes;-formedomrvarronsprmeiples,
Some-apparcItly omr-nepunerplesat-at—but—all~doubtiosy ex
celent-amd-admirable-firthe eyes 6f their inventors—3<¢t I pre-

U

sume any puwn must be sensible of the absurdity of characters

like those u\ en to the i(mrfb order, Grallatores, of the JI)OE(‘, 2

rangement, [ cannof venture upon e Mon' icent s sy Tstems of
the present day, in which, if we believe their authors, the
order and harmony of nature are demonstrated with absolute
certainty ; although to me they seem like fragments of old
chaos, or dreams of monomania. For my part, I confess
my inability to discover the principles according to which
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the All-wise and All-powerful has created and disposed the
various objects that form the garniture of our globe ; yet, as
some-method must be followed in dese ribing the birds of which
I have undertaken to give the history, it is necessary that I
should here say a few words on the subject.

La-thefirst place;oe profinnary; F-rrrost-endervourto ton-
eiliate-the-grammmariams-by humbly intintating TTy-trrtention of
csm}sademﬁwmw of-the-fermmine-gernder; aithough Tor-Tmany
reasens-it-pateirt—beproefer rable~to emplnv TTISCT e terarn a-
tians—any—systematists—infact— Hrave-used—this—priviiege ;
butLam-nat dispased to takeshetter—mmder—muthority—sesing

that—same enapley-two-genders-indis riarinately—The -erders,
howe Py ‘r}{é‘v“l“ lenot \]l DY -DTEse sRe-Sapstantrres ~frrdieative
of_their nature. and -simHer-in-terminations—the—famitics by
adjectives-derived frommone-of -the-gemera comtaimed T them ;
and-the-genera—by-substantives-of TegUlar construction;but-of
any-gonders

\\:ithout pm“‘wno Q propose a general arrangement of birds,
I maysgtate that tho»e\b{‘ Jurope may be primarily divided
into four \groups, sections, or~subclasses, det Ux\':\n\uul by their

mode of life.

1. Some species, as Falcons and Swallows, seek their prey
by ép\on flight, and either seige it in the air, or psunce upon
it on ‘the qxound but are in¢
wallung,\k:apm or climbing.

wpable of searching for it by
I{}decd although tht{ all
- perch with Buht\ and security, and\hmefmc have a pecuNar
claim to the (T‘eklomnmhon of PU(‘ll(‘l\\\\ll]( , however, has
been appllcd by awthors to another <~1uu]),».,th(\ are for the
most part incapacitatdd from walking Lﬂ()(‘tl\@k Some of
them ‘take their stand on Wtwig or stone, and laundl into the
air\affer insects, or into the Water after fishes, returnind\jmme-
diatelyNo their post. The former of these form the transition
to the secdnud section, the latter Pb\the fourth. Althouch all
birds respire W exclusively, and are Moforo aerial, yc“ these
beinig-especially ®ddicted to the use of thi_element in mov mng
from pLxce to place, may in a comparative™gnse be named
Aérial Birds, Aves Aérice, or Volatorie. :
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Q. Other species, as Grouge, Pigeons, Fi110110:\‘;».&"1‘()\\'&'. and

\\":iN:lors, obtain their food by’«\c:u'c]]ing for it on the oround
or on phants, employing their wingso carry them to the Places
in which s likely to be found. The birds of this section,
then, are ]7(‘('11(1)1”2“"]‘\' Terrestrial, Aves Terreshx 28, or Ambulatorice.

3. Many, as Gallinules, Ployers, Snipes, Wqd Herons, are
adapted by their lohg slender MA bared aboveMbe heel, for
searching the shores or marshy groundsy although some, miting
thNg group with the ]»rcc(ﬂ‘i\ug, run on dry land, and othrers,
not éxpert at running, take théie_stand in the water or by its

margin, d seize their prey when it comes within reach.
The birds of this group may be termed Agmphibious or Wading,
Awes Litorales, or Grallatorice. N\,

4. Lastly, there ard\species, as Dweks, Divers, and Gulls,
which are formed for swi nming, and“ef \\'hiclf”‘mnny dive,
while others plunge into t]h- ter, and some reach at Substan-
ces beneath its dwface. They are_all capable of walking® in

i Sy :
Thes&-age the 4 yzmiu:\l%&dsﬁ Awes Aquatice, or

2. X
All tﬁmgpriumry g]'()ll]\)!;;\\;l\licll I consid merely as sec-
tional, and ax coming in the plate of tlmsom;' to every
pagson, of Lf,m;T\L{[/'(/s and Water Birds, are conip‘wgl of
orders equivalent to each other, and characterized by ﬁécu—
liarities of form and structure. Thus,

/

GLASS II. AVES. 1’319{)5. / i

/ oL 3
SE¢TION 1. AVES/VOLATORI A, AERIAL BIXDS. /"
Order. i /

; ; /

L. Baptores, Plundefers or Birds 6f Prey : A ultures, E_a’;;los
and Hawks, Owls. i : /

Z. Excursores, Snatchers: SHrikes :111d«~'fl*'l)‘(‘atcherﬁsf :
3. Volitatores, Skimmerg? Swallows, Bee- ‘at(‘rij/und Goatt
suckers. S 8 /

¢ 4

shers.

/

4. Ammersores, Dipgers : Kings

J/
/s

/
Birds : /("hcus;mtﬂ,

SECTIONAT.  AVES AMBYLATORLE. LAND BIRDS.
5. Rasores,”Scrapers or /Gallinaceous

Grouse, Partridgés.

o5




18 INTRODUCTION.

Order.
6. Gemitores, Cooers : Pigeons:
8 D«ylubi!ures, Huslkérs, or thitk-bille
as/Finches, Buntings, Farks.
W anderers, ag’Crows and Starlings.

4 . A
d gfanivorous irds,

°8. Vagatores,
9. COdntatores, Songsters, as Thrushes,/ W arblers, AV rens.

10. /Scansores,/Climbers, &s Woodpegkers.

1Y. Reptatores, Creepers, as Creepers and NutHatchers.
decTioN 111, /AVES GRAVLATORLE. Y ADING BIRDS(

12. Palpatores, f5ropers, as Rails, Gallinules, Coots/

13/ Curs[torc}&;” Runners, 4s Ploversy

YA. Explordtores, Probérs, as Snipés and Curleys. /
15. Expegtatores, Witchers, asAlerons. / /

SECTION IVA AVES NALATORLE. SWIMMING BII{DSf

16./Cribratords, Sifters, ds Geese and Pucks. 7
V. Urinatgfes, Divers, as Grebes, Pivers, Aukg/ and Guydle-

ndots. /

£ j /
18. Mersatores, or Plungers, as/Gannets, Gudls, Terng/
19. Spoliatoress or Robbers, &8 the Jagers!

A 4 /
,, / /
Each ofthese orders fontains sevefal families{ under )Anch
the gepéra are arranged. /

The species of each family may be disposed in a circular man-
ner, or parallel to each other, or in various ways; and many of
the families may be viewed as representing each other in their
several stations. Thus, the Rasores or Scrapers are analogous
to the Cribratores or Sifters, as well as to the Palpatoreé or
Gropers ; and the Raptores of the first section are represented
by the Vagatores of the second, the Serpent-eaters of the third,
and the Spoliatores of the fourth. ~All the genera, in fact, may
easily be arranged in a circle, and that so as to preserve seve-
ral of their affinities. It is not, therefore, of much importance
whether we commence our descriptions with one class or ano-
ther ; and, for various reasons, I prefer beginning with the Ra-
sores, the first order of the Terrestrial Birds.

In describing the birds of a very small portion of the globe,
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it is impossible to exhibit the relations of the different species
and genera, without entering upon considerations the develop-
ment of which would oceupy more space than could with pro-
priety be devoted to it. I do not, therefore, profess to add a
new system to the many already in partial use, or that have
passed away like their authors. Those of Linneeus, Latham,
Blumenbach, Illiger, Vieillot, Temminck, and Cuvier, may all
be said to be extinet, for none of these worthies can muster half
a dozen followers at the present day. Indeed their systems
were never generally adopted even in a single country of Eu-
rope. Methods spring up and die like mushrooms, and for the
same reason :—they are composed of flimsy and unsubstantial ma-
terials, easily elaborated ; and having no solid frame to give them
stability, they fall suddenly into decay, withered by the breath
of criticism, which but serves to invigorate that which is pos-
sessed of real stamina. My object, therefore, in offering the
above sketch, is merely to disclose the order which I conceive
to be best adapted for the present work.

; 5 2 = oL, ‘eparate
\'owwmwmwmﬁqufﬁﬁmdmmnmt
of-the Rapaeions-spectes—which TS TIOt-yet-out of Primt; amd-be-
cause—Tanr desirous-of-obtainia o-addittonal-information respect-
Ang-them—befors givimy—thetr—extended- histery-to-the-public.
The-second-sectiomor-that-of-the-Ferrestrial Birds~affordsthe
materials for the—present—roturme—ir—whieh are—deserthed
the orders-Resores—Gemitores: Dreglubitores;amt-Vagateores ;
_the Scrapers—CooersHuskers: and-W-anderers—eor-the-Galin-
aceaus Lirds, Pigeons—Controstral or- Granivorous—Birds—and
Fho-nomenclatureand-seetioning are-matters-on-whieh-J-ean-
Dot exposi-that-nry-readers—shoutt-mtt-weree-with-me—i-have
endeavoured to-render-them as consistent with nature—as—F—
could ; but,-after—all they—must—ever—be—in—some—measure

arbiteardy dealt-with.
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REMARKS ON THE STRUCTURE OF BIRDS.

Brrps constitute the second class of Vertebrate Animals, and
are characterized by having an internal skeleton ; a twofold,
that is, a general, and a puhmmi(:w circulation ; as well as a
double respiration, the air passing beyond their lungs into cells
distributed through various parts of the body, and even into
some of the bones; by being warm-blooded, oviparous, fur-
nished with four extremities or limbs, of which the twe
anterior are converted into wings; and by having their skin
covered with feathers. The last circumstance is peculiarly
distinctive of the class. They never approach in magnitude
to many species of Mammalia, Reptiles, and Fishes; and,
being organized for flying, are proportionally lighter than
animals of equal dimensions belonging to those classes. Their
specific gravity, in fact, is less than that of water, so that they
all float on the surface of that element, and many of them are
adapted for swimming upon it, or for plunging or diving 1nto
it. By far the greater number, however, are confined to the
air, most of them obtaining their food by walking on the
ground or on trees, while a few procure their prey on wing,
and are incapable of walking without difficulty.

Although it is unnecessary to enter here into a2 minute ex-
planation of all the organs of birds, I consider it expedient to
describe as much of their structure as may enable the reader
not previously acquainted with their anatomy to follow me
through the various details which I shall have to present. I
will therefore give an outline of the osseous, digestive, and
dermal systems, accompanied by illustrative figures.

The Skeleton of birdsis composed nearly of the same parts as
that of the Mammalia, but with modifications suited to the
peculiarities of their kind of life. As in man, it is divided
into the head, the neck, the trunk, the anterior, and the pos-
terior extremities.

The Head, which is generally small, is at an early age com-
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posed of several distinct bones, which, however. soon unite, so
that all traces of their sutures become obliterated. In the
skull properly so called, or cranium, there are two frontal, two
parietal, two temporal bones, with an occipital, a sphenoid, and
an ethmoid. The cavity formed by these bones is in some
measure divided into two portions, of which the anterior con-
tains the cerebrum, while in the posterior are lodged the cere-
bellum, the optic lobes, and the medulla oblongata. The face
1s composed of the nasal, intermaxillary, malar, lachrymal,
superior maxillary, and palatal bones, with the vomer, and the
lower maxillary l)mw The upper jaw, composed of all the
bones mentioned except the last, is united at its base with the
frontal, the ethmoid, and the temporal bones, but in such a
manner as generally to allow a considerable degree of motion,
which is not however effected by joints properly so called, but
by the elasticity of the }uuu Viewed from beneath, it pre-
sents two outer or anterior, and two posterior, slender branches,

which are articulated behind to a bone of irregular, somcwhat
square form, named the tympanic bone, or os quadratum, which
is itself articulated to the temporal bone, and forms the anterior
edge of the cavity of the ear, having the membrane of the tym-
panum attached to its ]mtf(*riur margin. This arrangement,
owing to the motion given to the tympanic bone, and the

elasticity of the parts at the junction of the frontal and nasal
bones, allows the upper lnomn.)]c a degree of motion varying
an adult bird is
formed of a single bone, having the sides generally thin and

0

in the different families. The lower Jjaw of

nearly vertical, and articulated to the tympanic bone.

Fig. 1 represents
the skull of the Ra-
ven, Corvus Corax,
viewed laterally. The
occipital bone, a, ori-

ginally composed of

Fie. 1. Skull of Raven.

four pieces, the an-
terior or basilar ; the posterior, spinous, or superior; and
the two lateral or condyloid. The temporal bone is com-
posed of the petrous portion, b, containing the ear; the
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to which is articulated the tympanic

squamous portion, ¢; » .
The ]'mrioml bone, ¢, intervenes

portion, or os quadratum, d. ‘
between the occipital and the frontal. The latter, /> besides

forming the anterior part of the covering of the brain, also
constitutes the upper edge of the orbit or cavity in which the
eye is lodged, its posterior process, ¢, bounding it behind, while
its antorbital process, /%, margins it before, and is connected
with the lachrymal bones. The lower part of the orbit 18
thus left incomplete, as it is in various degrees in all birds, ex-
cepting some of the parrots. The sphenoid bone is originally
composed of several distinct parts: a basilar portion, united to
that of the occipital bone; two orbital plates, 7, constituting
part of the orbits and of their septum ; two cranial plates, i
corresponding to the wings, and forming the posterior part of
the orbits; and two pterygoid or interarticular portions, £,
which are articulated posteriorly to the tympanic bones. The
ethmoid bone forms the anterior portion of the septum of the
orbits, Z, and separates them from the cavity of the nose. Ex-
cepting the os quadratum, d, and the pterygoid process of the
sphenoid bone, %, these bones are all anchylosed or united in
the Raven and other Crows, as is indeed the case with most
adult birds.

The Face is primarily divided into the upper jaw, m, formed
of a number of bones, and the lower jaw, n, formed of a single
bone. The nasal bones, o, occupy the basal part of the upper
jaw, and bend obliquely downwards behind the nasal cavity.
The lachrymal bones, p, are articulated with the antorbital
process of the frontal bone, %, the nasal, o, and the malar
bones. The latter, ¢, are here articulated posteriorly with the
lachrymal bones, anteriorly and above with the nasal, and
below with the long slender process of the upper maxillary.
The intermaxillary bones, », form the greater part of the
upper mandible, extending from its extremity along the ridge
and sides, and are united with the superior maxillary bones.
The latter, s, are generally small. They send a long slender
process, #, backwards, along the edge of the upper n{andible,
to be articulated to the tympanic bone, d. This process is by
some considered as analogous to the zygomatic arch, and
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by others held to be the malar bone. The palatal bones,
forming the roof of the mouth, are scarcely visible in this
view. The vomer separates the cavity of the nostrils, %, when
complete.

Fig. 2 represents the cranium and upper
Jaw of the Raven, viewed from below. The
occipital bone, @, b, b, ¢, of which @ is the
basilar or anterior portion; b,5, the two
lateral portions ; ¢, the posterior. The oc-
cipital foramen for the passage of the spinal
cord is seen, of a somewhat triangular form,
having on its anterior margin a small hemi-
spherical prominence for the articulation
of the first cervical vertebra. The temporal
bones, d,d. The tympanic bone, or os
quadratum, ¢, . The basilar portion of the
sphenoid bone, /'; its pterygoid hones or
ossa quadrato-palatina, ¢, g; and its large

F16.2. Cranium and Upper . .-
Jaw of Raven. 1 orbital plates, 4, A. The palate bones, 7, 4.

The malar bones, j, j. The os quadrato-maxillare, %, %, or
slender process of the upper maxillary bones, /, /. Lastly, the
intermaxillary bones, m, m, of which the superior part is seen
behind the aperture of the nares, 7.

The lower jaw, Fig. 1, 2, u, originally ecomposed of
twelve pieces, which remain more or less disunited in many
of the waders and aquatic birds for a considerable time, is
here completely ossified. Its two thin, broad, erect sides, are
named the rami or branches, » ; the union of which anteriorly,
from w to the point, is named the symphysis, and determines
the outline of the lower horny mandible. Behind the middle
of the ramus, there is in many cases a vacuity, y, in others
two, and sometimes none. The part by which the articulation
is effected with the os quadratum, z, is the condyle, and is of
various forms, with several processes in its vicinity.

The upper jaw preserves a degree of mobility in its union
with the cranium, which is effected by the medium of the
slender quadrato-maxillary bone, Fig. 1, , Fig. 2, %, by which
the motion of the os quadratum, Fig. 1, d, is communicated to
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The lower jaw admits only of a direct

the maxillary bone, ¢
Borln together constitute the general organ

hinge-like motion.
of prehemmn in birds,

according to the nature of the food.
v further to observe here that the skull

and undergo great modifications of form,

It is only necessar;
contains the cerebrum, cerebellum, and optic lobes, constituting

the central organ of the nervous system ; that in the t ompor'\l
bone, Fig. 1, b, is contained the organ of hearing; while 1
the large cavities formed between the eranium and face, at g,
k, p, named the orbits, are placed the organs of vision ; theose
of smell being situated in the cavity at the base of the upper
jaw, o, s; and that the organs of taste and deglutition, with
the entrance of the respn:atm) apparatus, are I” aced in the
mouth and throat.

Plate I. represents the skeleton of the Golden Eagle, Aquila
Chrysaétus, reduced to one fourth of its natural size. The parts
already spoken of may, for the most part, be readily traced in
the head, which has an additional small bone, appended to the
lachrymal, and named the superciliary. It is the basis of the
thin-edged projection which gives a peculiar character to the
eyes of the birds of prey. The cranium is marked @, the upper

Jaw b, the lower c.

The vertebral column, or spine, along the centre of which
runs the spinal cord, is divided into throc regions : the cervical,
from d to ¢ ; the dorsal, from ¢ to £; the sacral, or united lam-
bar and sacral, from 7 backwards ; dntl lastly, the caudal or
coceygeal, 9. The number of vertebree, or pieces of which it
is composed, varies much in this class of animals.

The cervical vertebre, d, ¢, are here thirteen. The articula-
tion of the skull with the first takes place by a single condyle,
or hemispherical knob, seen in Fig. 2, and a curro%])ond.insr
depression in the first cervical vertebra, which is of an ;il]llll]:{l‘
form. This sort of joint allows a much freer motion than in
the mammalia. The other vertebrae are articulated by alter-
nate concave and convex surfaces, but so as to permit e)lfended
motion, the upper vertebree moving more easil y forwards, those
in the middle backwards, and the lower forwards or down-
wards; in consequence of which the ordinary flexure of the
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neck resembles the letter /. The spinous processes, %, %, are
generally very small, unless in the lower vertebrae. The trans-
verse are large, directed forwards, and have a pointed process,
2, ¢, analogous to a rib, and affording attachment to the muscles
of the neck.

The length of the neck varies exceedingly, being dependent
upon the nature of the food. It therefore in land birds, and
the waders, bears a proportion to that of the feet ; but in those
swimming birds which reach at their food under the water, as
the swan, it is greatly elongated, while the feet are short.
The number of vertebrae varies from nine in the sparrow to
twenty-three in the swan ; but in general it is from twelve to
fifteen.

The dorsal vertebrz, from ¢ to a little beyond £ are those
forming the region of the back properly so called, and to which
the ribs are attached. They vary in number from six to
eleven, being generally seven or eight, which is also the num-
ber of the ribs. Here it is observed that six of them, from e
to £, are free, with thin projecting spinous processes, while the
two posterior are united with the large bone extending back-
wards beyond . They aré generally shorter than the cerviecal,
are not articulated by intervening cartilages; and in many
birds, some of them, generally those nearest the sacrum, are
anchylosed. Their bodies are usually much compressed, and
the anterior have inferior spinous processes, to which some of
the muscles of the neck are attached. The transverse processes
are articulated with the ribs, which are also joined to their
bodies.

The vertebree of the back having to sustain the other parts,
and withstand the shock of the muscles, in flying, the reason of
their partial anchylosis is easily understood. But such an
union is still more requisite in the posterior vertebrae, which
have to support the generajly more or less horizontal body, in
standing and walking, and transfer its weight to the legs,
which are articulated far behind the centre of gravity. The
lumbar and sacral vertebree are therefore anchylosed, and more-
over united with the pelvis, to form the great mass of bone
extending from f to g. These vertebre, commonly named
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sacral, of which the number can be determined only by count-
ing the foramina by which the spinal nerves issue, vary from
seven to twenty, and in the Golden Eagle are eleven.

The caudal or coccygeal vertebrz, g, vary from six to nine,
and in the present bird are eight. They are narrow, gcnera‘lly
mobile, with superior and inferior spinous, and frequently with
transverse processes. The last bone is much larger, of an ir-
regular oblong form, without processes, much compressed ; and
affords a basis to the tail-feathers.

The Body, properly so called, is composed of the dorsal,
sacral, and coccygeal parts of the vertebral column above,
laterally of the ribs and pelvis, and beneath, of the sternum,
together with the soft parts contained in it, and those without.
Its anterior part is named the thorax, the posterior the pelvis.

The Thorax is composed of the dorsal vertebree, the ribs, and
the sternum. It contains the heart, the lungs, the liver, the
lower part of the cesophagus, and a portion of the intestine, be-
sides vessels and nerves. The ribs, %, £, », #, vary in number
from six to eleven, and in the Golden Eagle are eight. That part
of them which is nearest the sternum, m, is not cartilaginous, as
in the Mammalia, but bony, whence two sets of ribs are de-
scribed by authors, the dorsal and the sternal. In plain lan-
guage, each rib is divided into two parts, one, /, attached to
the dorsal vertebrz, the other, m, to the sternum, both meeting
with a moveable articulation, #. The ribs have two attach-
, ments to the vertebrae, one by their head
to the body, the other by the angle to the
transverse process. From about the mid-
dle of their dorsal or upper portion, a thin
slender process, 7, , passes obliquely up-
wards and backwards, over the next rib
behind, by which the strength of the tho-
rax is obviously augmented. These pro-
cesses do not exist on the first rib, which
1s generally incomplete below, nor on the
last, where it would be useless.

Fig. 3 represents two ribs of the GoldenEagle :—a, a, the
vertebral portion ; b, b, the sternal portion ;

Fi16. 3. Ribs of Golden Eagle.

¢, ¢, the angle or
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process by which the ribs are articulated to the transverse pro-
cesses of the dorsal vertebrae; d, d, the heads of the ribs arti-
culated to the bodies of the vertebrz; ¢, ¢, the thin laminar
processes.

The thorax is completed anteriorly by the sternum, which
is marked in Plate I. by the letters o, p, ¢; but which, form-

Fic. 4. Sternal Apparatus of Golden Eagle.

ing with the clavicles and scapulee, perhaps the most curiously
modified part of the skeleton of birds, requires a separate illus-
tration.

Fig. 4 then represents the Sternal Apparatus. In it are seen
the sternum, @, b, ¢, 4, ¢, f; the seven sternal ribs, ¢, 9, 9, 95
the coracoid bones, %, % ; the scapul®, 4, ¢; and the furcule,
J»J»J- Asis seen in Plate I, the sternum is a large expanded
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plate, extended over the whole anterior part of the t}~mraX, and
even covering more or less of what may be considered the
abdomen. In the Golden Eagle, Fig. 4, it is of an elongated
quadrilateral form, deeply concave internally, and having a pro-
minent ridge or keel along the middle externally, so that, espe-
cially with the costal ribs appended, it forcibly reminds one of
the form of a ship. It varies greatly in the different tribes of
birds, insomuch that it has been proposed as a basis for a
methodical arrangement of the class, but in all is more or less
four-sided, and externally convex. In the present case, its an-
terior margin has a medial prominence, 4, named the manubrial
process, to which is attached a ligament from the furcula, j ;
and two oblique lateral grooves, %, £, in which are fitted the
lower ends of the coracoid bones, %, 2. The lateral edges, ¢, d,
are nearly straight, and afford attachment to the ribs, g, g.
The posterior margin, d, ¢, is nearly straight and transverse.
In other species, however, it is variously cut into by sinuses or
notches, and consequently exhibits a great diversity of ap-
pearance. One object of the large sternum of birds being to
afford a basis to the powerful muscles by which the wings are
moved, its surface is expanded, and in the median line elevated
into a projecting lamina, a, /; named the crest or ridge, by
which the muscular masses are kept from blending together.
This part, by its greater or less size, indicates a corresponding
degree of power in the pectoral muscles, and consequently the
strength of flight, although by no means the actual veloeity,
which depends upon the form of the wing as much as up(;n
the vigour of its muscular apparatus. In the ostrich and other
birds of its family, of which the diminutive wings are not used
for flying, the crest of the sternum is wanting. This bone has
received so extended a development partly to afford a support
to the wings, the rapid and powerful motions of which ren-
dered such an arrangement necessary. These organs come
next to be spoken of. ;

The Anterior Extremities of birds are modified so as to
render them subservient to the acrial progression which these
-anima]s have in common with Insects. They are converted
into wings by having appended to them series of long stiff
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feathers, variously proportioned, according to the kind of flight
required by the species ; and as they are not used for supporting
it on the ground, as in quadrupeds, or for enabling it to cling
to an inclined surface, the claws are obliterated, and even the
fingers so modified as to be scarcely distinguishable. The
coracoid bone, /4, resembling the clavicle in man and quadru-
peds so much as generally to have been mistaken for it, is on
the contrary considered analogous to the coracoid process of the
scapula in the mammalia, while the furcular bone, J> 1s taken
for the acromial process. These parts, however, being very
remarkably modified in birds, I shall speak of them as the
coracoid bones, 4, 4 ; the scapule, 7, 7 ; and the furcule, 7, ;.

From the anterior margin of the sternum, in an elongated
fossa of which they are articulated, proceed obliquely outwards
the two coracoid bones, or posterior clavicles, %, %, which are
the strongest of those forming the shoulder, and afford the chief
support to the wing. Near its anterior extremity, on the outer
side, is a small hollow, /, which, with a corresponding one on
the scapula, m, forms the glenoid cavity, for the reception of
the head of the humerus.

The scapula, 4, 7, is a narrow elongated bone, flattened to-
wards its posterior extremity, generally curved, and lying over
the ribs. At its anterior end it is articulated to the coracoid
bone behind the glenoid cavity, n, and by a process to the fur-
cula, o.

The furcula, or anterior clavicle, 7, j, j, varies extremely in the
different families of birds. It commonly presents the appear-
ance of a single bone, bent so as to resemble a V or U ; but in
some few cases its two sides are not united below. Sometimes
its angle is anchylosed to the sternum, but more commonly
connected by a membrane with it. The use of this bone being
to prevent the humeri from being driven inwards by the action
of the pectoral muscles in flying, it is stronger, and has a wider
arch, in those species which have the most powerful flight.

Turning again to Plate I, where the coracoid bone is marked
7 ; the furcula, s, s; and the scapula, ¢; we can trace the other
bones of the wing, which resemble those of the human arm.

(bl

The os humeri, or arm-bone, u, u, is of a cylindrical form,
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greatly enlarged and flattened at its anterior end, at the ex-
i ar surface corresponding to the

tremity of which is the articul
The upper edge or crest of this

glenoid cavity, /, m, in Fig. 4. " ;
enlarged part is curved a little forwards, and affords insertion
to the pectoral muscle, which pulls the wing downwards ; while
its lower edge is rounded and curved backwards. Behind this
part is an orifice by which the air gains access to its cavity.
The outer extremity of the bone is also flattened, curved a little
outwards, and presents two rounded surfaces, the lower, larger
for the ulna, the other for the radius. This bone varies ex-
tremely in length, being very short in the Swallows, of moderate
length in the Gallinaceous birds, longer in the Crows, very long
in the Gannets, and excessively elongated in the Albatross. In
the Golden Eagle, it is also seen to be of great length. As the
power of the wing depends partly upon the size of the quills,
the elongation of the humeral bone does not correspond with
the velocity of the bird; but in those species which have a
buoyant flight, produced by a slow motion of the wings, it is
always long.

The cubitus, or fore-arm, is composed of two bones, the ulna,
v, v, and the radius, w, w. The former is a cylindrical bone,
enlarged at both extremities, and generally marked by the at-
tachment of the cubital quills, or those usually termed secon-
daries. The radius is nearly of the same form, but more
slender.

The carpus, between #, «, and #, is formed of two small
bones, intervening betwixt the anterior extremity of the radius
and ulna, and the metacarpus, so as to confine the motion to
flexion and extension. The metacarpus, , is usually formed
of two bones, united at both extremities. At its base externally
1sasingle small bone, 7, free or anchylosed, which is analogous
to the thumb, and to which are attached the feathers of the
pinion, alula, or bastard wing. Appended to the outer meta-
carpal bone are usually two digital bones, z; and generally
to the inner a smaller bone of the same nature. The quills
named primaries, usually ten in number, correspond to the
metacarpus and digits.

The inferior extremity is attached to the pelvis, which in
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birds is united to the sacrum, forming a large mass of bone
indicated in the plate by the letters f; 7.

The pelvis, which is always open in front, excepting in the
Ostrich and American Rhea, is composed, asin the Mammalia,
of the ilium, ischium, and pubes, denoted by the Greek letters,
@, 3, 7. The ilium is anchylosed with the sacrum, and gene-
rally with the two posterior dorsal vertebre, as well as with
the ischium, and frequently the pubes, which latter is a long
narrow bone curving backwards, and not meeting its fellow on
the opposite side, as in the mammalia. The ischiadic notch, 8,
is closed behind by the union of the ilium and 1schium ; and the
obturator foramen, s, is generally completed by the pubes, but
sometimes merely forms a notch. The great size and solidity
of the pelvis were rendered necessary for the support of the
bird, which, when not flying, is essentially bipedal ; and its
separation in front, for facilitating the passage of the eggs.

The os-femoris or thigh-bone, 2, 1s eylindrieal, slightly curved,
with a single large trochanter, and a small hemispherical head,
standing off at right angles to the body of the bone, without a
neck. Itslower extremity has two condyles, 7, , to which the
tibia, ¢, is articulated, but to the outer of which the fibula, 4, is
also joined. Anterior to the joint is seen the small patella
connected as usual with the tibia by a ligament. The thigh-
bone is generally very short, and being concealed in the body,
leads superficial observers to consider the leg as the thigh.

The leg, composed of the tibia ¢, and the fibula, 4, is always
much longer than the femur. The fibula is merely a slender,
gradually attenuated bone, generally adherent to the tibia,
which is straight, of a triangular form above, and flattened below,
where it is articulated by two condyles.

The tarsus and metatarsus are united so as to form a single
bone, generally named the tarsus, A, A, which varies greatly
in length and size, as well as in form, being roundish, square,
flattened transversely or compressed. At its upper extremity
it has two cavities corresponding to the pulley of the tibia,
generally with an intervening prominence or tubercle in front,
which being received into a depression of the tibia, tends to
strengthen the joint when the bird is standing. At its lower
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extremity are three prominences for the articulation of the toes.
In most birds there is at the inner and back part a small bone,
w, sometimes anchylosed, to which the hind toe is attached.

“The toes, 1, 2, 3, 4, are never fewer than three, or more than
four, unless the spur of the Gallinaceous birds might be con-
sidered as the first toe, in the same manner as that on the first
digit of the wing has been by some. In very many birds the first
or hind toe is wanting, and in others reduced to a rudimentary
state. 'The toes vary extremely in their length and direction.
In all birds the outer or fifth toe has five bones, the fourth or
middle toe four, the third or inner three, the second or hind
toe two, and the first or the spur one. Some birds however
have naturally two spurs or even more on the tarsus. The spur,
being merely a rudimentary toe, cannot be in the least degree
indicative of an analogy between the Gallinaceous Birds and
Ruminating Quadrupeds, as Mr. Swainson appears to consider
it. The horns of a bull might as well be viewed as hoofs
placed on his head for special purposes, and the horny man-
dibles of birds as claws appended to the jaws as a substitution
for the fingers.

This superficial inspection of the osseous system of Birds
will suffice to render the relations of the external parts intel-
ligible, and prevent the student of ornithology from falling into
those strange mistakes to which persons are liable whose know-
ledge is not more than skin deep. I may be allowed to ad-
duce a few examples from tlle Natural History and Classifi-
cation of Birds, by William Swainson, Esq.” ¢ The leg,”
he says, ¢ is obviously divided into three parts: 1. the thigh ;
2. the shank or tarsus; and 3. the foot itself, composed of the
toes. The thigh is subject to very few variations beyond relative
length, and in being more or less clothed with feathers. In
aquatic birds it is generally naked before it reaches the knee
Joint.”  Never, in any aquatic bird, is the thigh naked ; but it
is obvious that Mr. Swainson is not aware that birds have a
thigh, or that part of which the bone is marked 2 in Plate 1.
The knee Joint, which he considers to be at 4, is at x, as a
little reflection might shew any person, and what he calls the
thigh is the leg or tibia. Again, “ the humerus™ (veferring to
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the extremity of the cubitus)  is generally termed the
shoulder ; the flewwm™ (pointing to the wrist) * is the shoul-
der joint; and the azilla™ (reference to the pollex),  which
corresponds to the cubitus, is commonly called the shoulder
margin.” Errors like these are deplorable, more especially as
their author is in many respects an estimable writer. To
mistake the wrist joint for the shoulder joint is a blunder
which might have been avoided by inspecting a skeleton, or
even feeling for the bones in the wing of any common bird.

The Muscles of birds are generally of a deep red colour, their
fasciculi remarkably distinct, their tendons glistening and pecu-
liarly liable to become ossified, especially those of the inferior
extremities. In the Gallinaceous species, however, and some
others, the muscles are often very white. It is not necessary
here to enter into a particular description of these organs of
motion ; but as the mechanism of the wings is of especial inte-
rest, and as I shall often have occasion to speak of the flight of
birds, it may be well to endeavour to afford some general de-
seription of it.

The bones of the wing have already been pointed out in the
skeleton of the Golden Eagle, and are again represented n
Plate I1I, Fig. 1. It may here be further stated with re-
spect to them that the frame-work of the wing is composed
of a series of bones fixed by a joint. to the solid apparatus of
the scapula and clavicles, and folding up by hinges into three
pieces, the humerus, the cubitus, and the hand, so as, when
not in use, to be conveniently disposed of by the side of the
body. The first bone, the os humeri, or bone of the arm, or

brachial bone, b, ¢, is articulated by a small rounded surface to

a corresponding cavity formed between the coracoid bone, b, and,
the scapula, @, in such a manner as to allow great freedom of
motion. When at rest this bone is directed backwards, more or
less parallel to the spine. Its distal extremity forms, with the
proximal extremity of the cubital bones, the ulna and radius, ¢,
d, an oblique hinge-like joint, ¢, which allows the cubitus to
be folded up parallel to the brachium, and nearly in the same
plane. The third portion, the hand, d, ¢, /; on the contrary, is
jointed so as to fold under the cubitus in a perpendicular
D
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plane. These solid parts are moved upon each other, and upon
the scapula, by a complicated muscular apparatus ; :md'the
arm, thus constructed, is converted into an instrument of flight
by having appended to its posterior edge a large lamina or l)lfl'[e,
composed of a series of strong, elastic feathers, named ({11.1115’,
and varying in firmness, form, length, and relative proportion,
10(‘01‘(1ii;(’f to the kind of flight necessary for the species. When
about to be employed, the parts, which in a state of rest were
folded up, are stretched out so as to unfold the fez ithers some-

what in the manner of a fan, and form a horizontally expanded

lamina, which being alternately raised and forcibly pulled down,
furnishes a lever by which the body is elevated into the air ;
when, by repeated strokes, by which the wing is alternately
drawn upwards, forwards, and inwards, and then more forcibly
outwards, downwards, and backwards, the bird advances, direct-
ing its course by the tail, but more especially by a difference
in the action of the two wings.

In Plate II. is represented the wing of a domestic Pigeon,
Columba Livia, deprived of all its feathers excepting the quills,
and viewed, first from above, Fig. 1; then from beneath, Fig.
2. In these figures, @, is a portion of the body; &, ¢, the
humerus ; ¢, d, the cubitus; d, ¢, the carpus and metacarpus ;
¢, /, the digital bones ; ¢, the pollex. The ten quills attached
to the hand, from d to /> are the primary quills ; those at-
tached to the cubitus, from ¢ to d, are the secondary quills.
They are arranged, as is observed, in two distinet sets. Those
on the first finger, g, are named the alula, or spurious wing :
they are few, and of small size. Besides these, there are lzu'ch
ic(xthcr\* not however so strong, attached to the skin along the
edge of the humerus, &, ¢ ; but these, which are named tertiary
quills, have been removed. Now the order of nomenclature,
if numerical, ought to have commenced at the part nearest the
body ; those on the first joint or brachium, ought obviously to
have been named primary ; thoae on the second, secondary ;
those on the third, tertiary. A decidedl ly preferable mode,
however, is to name the quills ace ording to their relations :
those on the arm, brachial : on the f(no-:nm. cubital ;

on the
hand, digital ; on the outer finger, alular.
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Plate III. represents the muscular apparatus of the wings,
seen after the feathers and skin have been removed. Fig. 1.
shews the bones, which have already been explained. In
Fig. 2, which represents the wing seen from above; and
in Fig. 3, representing it seen from beneath, the regions are
marked as in the figures of Plate II.; @, being a portion of the
body ; b, ¢, the brachium or arm; ¢, d, the cubitus or fore-
arm ; d, ¢, the carpus and metacarpus; ¢, 7, the digital bones ;
g, the pollex. The muscles to be described are: 1st, those
inserted into the scapula ; 2dly, those inserted into the brachial
bone; 3dly, those inserted into the hand. In the figures the
same muscles bear the same numbers.

I. Muscles inserted into the scapula.

1. The first muscle is the #rapezius, which, arising from the
spines of the last cervical and all the dorsal vertebrae, except-
ing the last two, is inserted into the dorsal edge of the scapula
and the extremity of the furcula. Its action is to draw the
scapula towards the spine, and to fix it during flight.

Under this are the rkomboideus, which passes from the spines
of some of the anterior dorsal vertebrze, to the dorsal edge of
the scapula; and the levator scapulee, which, arising from the
transverse process of the last cervical vertebra and a few of the
anterior ribs, is inserted into the dorsal edge of the scapula,
which it pulls upwards and forwards.

2. The serratus magnus anticus arises by digitations from the
last four ribs excepting two, and is inserted into the extremity
of the scapula. A slender slip, 2 a, separates from it, to be
inserted into the skin of the posterior edge of the brachium.

There is also a serratus parvus anticus, or costo-scapularis,
which arises in like manner from the first two ribs, and is
inserted into the anterior part of the lower edge of the sca-
pula.

II. Muscles inserted into the humeral or brachial bone.

3. The two superficial slips seen on the back are analogous
to the latissimus dorsi in man. They arise from the spinous
processes of the last cervical and some of the anterior dorsal

D 2
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vertebre. The first, 3 a, isinserted into the coracoid bone, the
other, 3 4, into the middle of the linea aspera, or dorsal ridge of
the humerus, which it draws toward the back.

The other muscles which arise from the trunk, to be inserted
into the humerus, are situated in front.

4. Pectoralis major, Fig. 2, arises from the whole length
of the crest of the sternum, from its posterior and lateral mar-
gins, and from the outer edge of the furcula, forming a trian-
gular mass of vast size, sometimes exceeding in bulk all the
other muscles of the body together. Its fibres run obliquely
forwards and outwards, pass over the shoulder joint, and are
inserted fleshy into the anterior or upper crest of the head of the
humerus, and by a flat tendon where they cross the insertion of
the next muscle. Its action has not been correctly described.
Its anterior part raises the humerus, and brings it forward ; its
middle part brings the wing downward ; and its posterior part
brings the humerus backward, close to the body. Its combined
action is powerfully to depress the wing, and bring its anterior
edge downward, by which the quills are obliquely raised.

5. Under the great pectoral muscle is seen, in Fig. 4, the
pectoralis medius. 1t arises, properly speaking, over the other,
from the whole length of the under surface of the sternum, and
the upper half of its crest, and from the fore edge of the cora-
coid bone and the membrane between it and the furcula. The
fibres converge into a central tendon, extending its whole length,
which passes forwards between the coraccid bone and furcula,
curves round the joint, and is inserted upon the upper tubercle
or crest of the humerus, close to the insertion of the pectoralis
major, and anterior to it. ~Although this muscle is similar in
its origin to the pectoralis major, its action, owing to the direc-
tion of its tendon, is the reverse of that muscle,' as 1t elevates
the humerus and brings it forward.

6. The pectoralis minor is a small muscle which arises from
the lower two-thirds of the outer edge of the coracoid bone and
the anterior margin of the sternum, under the articulation of
the ribs, forms a small round tendon, which passes outwards
and forwards, and is inserted into a prominent internal tubercle
of the humerus, which it pulls downwards and backwards.
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7. Above and before the pectoralis minor is a small muscle,
which arises from the upper part of the coracoid bone, and a
strong fascia extended from its base to its extremity above, passes
obliquely upwards, and is inserted anteriorly to the pectoralis
minor. Its action is to draw the humerus directly downwards.

The muscles which arise from the scapula to be inserted into
the humerus, are the following :

8. The supra-spinatus, Fig. 1, arises from the fore part of the
scapula, and is inserted into the posterior or inner crest of the
humerus externally of the tendon of the pectoralis minor.

9. The infra-spinatus arises from the outer surface of the
scapula as far as its extremity, and is inserted into the same
prominence as the last. These two muscles draw the humerus
backward.

The subscapularis arises from the fore part of the inner or
under surface of the scapula, and is inserted into the same pro-
tuberance.

10. The deltoides arises from the fore part of the scapula,
and from the top of the coracoid bone, its anterior fibres being
in contact with those of the pectoralis major. Its anterior por-
tion is inserted into the outer and back part of the edge of the
anterior crest of the humerus, its posterior into that bone as far
as the origin of the supinator radii longus, that is, for four-fifths
of its length. A thin flap is attached to the skin in the bend
of the wing. The deltoid muscle raises the humerus.

Under the deltoid is the coraco-brachialis, which arises from
the tip of the coracoid bone and adjoining part of the scapula,
and is inserted into the proximal part of the crest of the humerus.
Its action is to pull the humerus forward and upward.

The muscles inserted into the cubitus or fore-arm come next
in order ; but it may be proper here to describe a very curious
apparatus existing in the bend of the wing,
the shoulder and wrist joints, b and d. At that part the edge of

anteriorly, between

the wing is formed by a fold of the skin enclosing an elastic
substance, and edged with an elastic tendon or fibre, which has
at its commencement at the shoulder joint a small muscle de-
tached from the pectoralis major.

11. This muscle, named the fensor plice alee, or stretcher of
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the fold of the wing, has its terminal insertion in the prominence
at the base of the metacarpal bone, at d. Another smaller slip
comes off behind from the anterior ridge of the humerus, and
immediately forms a very slender tendon, which passes along
the humerus to the radius.

About the middle of the fold, at %, is a dense mass of cellular
and elastic tissue, to which is attached a thin flap from the
deltoid muscle, seen in Figs. 2 and 3 of Plate 111, at 4.

12. Besides which, there is a thin muscle arising from an
aponeurotic base, from the lower part of the deltoid near its in-
sertion, attached to the cellular mass, and sending off' from its
lower edge a very slender tendon, inserted along with that of
the tensor plicee. This muscle, which does not appear to have
been previously observed, may be named the retractor plice.
I have not met with it in any other birds than Pigeons. In
the Thrushes its place seems to be supplied by an enlargement
of the slender muscle of which the tendon is seen between 11
and 13, in Fig. 3, and which in them is inserted into the ulna.

ITI. Muscles inserted into the cubitus.

The muscles which move the fore-arm on the arm are two.
a flexor and an extensor.

18. Flewor cubiti, or biceps flewor, arises tendinous from the
upper extremity of the coracoid bone, passing, flat, under the
insertion of the pectoralis major, and also from the flat surface
and edge of the inferior crest of the humerus, runs along the
anterior and inferior face of that bone, and is inserted by a short
tendon into the radius, and by a more slender slip into the
ulna, between the supinator radii longus, and pronator radii
teres. Its action is to bend the cubitus on the humerus.

14. Exztensor cubiti arises from the anterior extremity of the
scapula, from the head of the humerus, by another distinet ori-
gin from the lower ridge of that bone, and from the greater part
of its posterior edge or linea aspera, and is inserted bx two ten-
dons into the olecranon or upper extremity of the ulna. Its
action is to extend the cubitus, and raise it a little.

LV. Muscles inserted into the hand.
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As these muscles are numerous, it is expedient to describe
them in the order in which they are seen in the two views.

Fig. 2, Plate I1I, represents the lower face of the wing. In it
are observed the following muscles.

15. Eztensor metacarpi radialis longior, or supinator radii lon-
gus. It is the muscle seen on the fore edge of the cubitus. It
arises from the outer condyle of the humerus, fleshy and penni-
form, runs along the anterior edge of the fore-arm, and ter-
minates in a tendon, which is inserted into the protuberance
on the head of the radial metacarpal bone, anterior to the first
digit. Its action is to bend the arm and extend the hand, or
bring it into a straight line with the cubitus. The insertion
of the biceps cubiti is between the head of this muscle and that
of the pronator radii teres.

16. Of the muscles that arise from the inner condyle, the
first or most external is the flewor carpi ulnaris, which comes
off by a tendon from the lowest part of the condyle, passes
along the inner and posterior side of the ulna, in contact with
the bases of the cubital quills, and on the anterior side with
the palmaris longus, and is inserted by a short tendon into the
projecting point of the ulnar carpal bone, analogous to the os
pisiforme. Its action is to bend the hand, or bring it back to-
wards the fore-arm.

17. The palmaris longus arises from the inner condyle of the
humerus, immediately above the flexor carpi ulnaris, and, cover-
ing the flexor carpi radialis, runs superficially over the flexor
digitorum, and is inserted partly into the base of the posterior
:arpal bone, partly into the fascia which covers the lower sur-
face of the metacarpus, partly into the ulnar carpal bone, and
sends an extremely slender tendon along the radial metacarpal
bone and the first phalanx, to be inserted into the base of the
second phalanx. Its action is to bend or adduct the hand, and
at the same time extend the digit.

18. The flexor digitorum is a small muscle arising under the
palmaris longus from the inferior and posterior surface of the
ulna, along four-fifths of its length, the upper fifth excepted.
Its fibres pass obliquely forwards, and it sends off a very long
tendon, which runs anterior and parallel to that of the palmaris
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longus, and has a similar insertion. Another tendon also
passes to be inserted into the base of the radial metacarpal
bone, under that of the supinator radii longus.

19. The flezor carpi radialis arises from the inner condyle
immediately below the origin of the pronator radil teres, and
concealed by the palmaris longus. Its fibres pass obliquely for-
wards along the lower and posterior edge of the radius, in con-
tact anteriorly with the pronator radii teres, and posteriorly
with the flexor digitorum. It is inserted fleshy along the pos-
terior edge of the radius. Its action is to draw the arm ob-
liquely downwards and forwards.

90. Under these muscles is a shorter one which arises from
the posterior edge and lower surface of the ulna for two-thirds
of its length, and forms a short strong tendon, which passes
over the wrist joint, to be inserted into the base of the radial
metacarpal bone. Its action is to assist in extending the hand
and bringing it into a line with the cubitus.

A thin fleshy muscle extends obliquely forwards from the
outer edge of the ulna, in nearly its whole length, to be inserted
along two-thirds of the lower surface of the radius. It is a
pronator of the radius, which, although fixed when the wing is
extended, has considerable motion when bent, in which case
it tends to elevate the hand. This muscle is analogous to the
pronator radiv quadratus.

21. The most anterior muscle of those that come from the
inner or posterior part of the lower extremity of the humerus is
the pronator radii teres. 1t arises from the upper part of the
inner condyle of the humerus, at a considerable distance up
the arm, by a tendinous origin, passes obliquely outwards, in
contact first with the insertion of the biceps flexor cubiti, then
on the same or anterior side of the fore-arm with the extensor
carpi radialis longior, and on the other side with the flexor
carpi radialis; and is inserted into two-thirds of the length of
the radius. Its action is to bend the fore-arm obliquely down-
wards and inwards.

The small muscles on the hand may be described afterwards.

Let us now turn to the upper surface of the cubitus, seen in
Fig. 2, Plate 111,
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The most external muscle, of which a portion is seen along
and behind the ulna, is the flexor carpi ulnaris, 16, which has
already been described.

22. The next muscle is the extensor carpi ulnaris, which arises
from the lower extremity of the outer condyle of the humerus,
runs along the middle of the fore-arm, with the ulna imme-
diately behind, and terminates in a long slender tendon, which
passes over a pulley at the extremity of the ulna, and is in-
serted into the posterior edge of the radial metacarpal bone.
Its action is to extend the hand, and when extended, to bring
it upwards. It is not by any means an adductor of the hand,
as stated in several books.

23. Ewtensor primi digite arises from the outer condyle of
the humerus, runs along the fore-arm parallel and anterior to
the last, and forms a very slender tendon, which, passing over
that of the next musele, goes to be inserted into the base of the
bone of the first finger, which it draws upward and backward.

24. Eatensor digitorum arises from the outer condyle of the
humerus, and from the anterior edge of the ulna and the pos-
terior edge of the radius ; its tendon passes over the wrist joint,
and runs along the radial metacarpal bone to be inserted into
the last phalanx. Sometimes several slips are given off by this
tendon. Its action is to pull the hand or pinion upwards and
outwards.

25. Eatensor carpi radialis brevis arises also from the inner
condyle, and from nearly the whole length of the inner edge
of the radius, and is inserted by a slender tendon into the pro-
minence at the base of the metacarpal bone near that of the
extensor carpi radialis longior, 15, already described, and which
is the muscle on the anterior edge of the fore-arm.

There now remain the small muscles on the hand.

The first finger, ¢, has three muscles.

26. Flewor primi digiti arises from the base of the radial
metacarpal bone, and is inserted into that of the first finger,
which it draws downwards.

27. Adductor primi digiti arises from the metacarpal bone,
and is inserted along the inner or posterior edge of that of the
first finger, which it draws toward the next.
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28. Abductor primi digiti arises from the insertion of the
tendon of the supinator radii longus, 15, and draws the first
finger outwards from the second.

929. Abductor digiti arises from the whole length of the outer
edge of the radial metacarpal bone, and is inserted into the
base of the first phalanx, which it draws forward.

30. Adductor digit; arises from the ulnar carpal bone, and
the whole length of the ulnar metacarpal, and is inserted into
the edge of the third or little finger, which is so firmly attached
to the second as to have no motion of its own. The action of
this muscle therefore is to draw the fingers outwards.

81. Supinator or extensor digiti fills up the space between
the two metacarpal bones, and is inserted fleshy into the base
of the first phalanx, and by a tendon into that of the second.
It pulls the second finger upwards and backwards.

By this complex apparatus, then, the wings are made to
perform all those powerful, delicate, and varied motions neces-
sary for ordinary flight, for escape, pursuit, and the numberless
inflexions used every day by birds in their usual avocations.
These motions will be better understood by inspecting the
figure than by following a laboured description, and still better
by dissecting the wing of a Pigeon, or any other bird of mode-
rate or large size.

The adaptation of the form and structure of birds to flying
or progression in the air, is obvious and intelligible. Their
body is oval, with the larger end forwards, and the more power-
ful muscles placed on the breast, so that when the horizontal
direction is assumed, the centre of gravity comes between the
wings, and is kept near the lower part by the weight of the
pectoral muscles. The length and flexibility of the neck en-
able the bird to make the necessary changes in the centre of
gravity, while the solidity of the dorsal spme gives advantage
to the action of the muscles; the head is terminated by a
pointed bill, which aids in cleaving the air; the feet, when
short, are drawn up and concealed under the feathers ; when
long, stretched out beneath or beyond the tail, which is more
or less Q\p'mdcd. and helps to support the body in the air, as
well as, by acting in the manner of a rudder, to change its
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direction, or by being stretched out to break its descent. In
proportion to their bulk birds are also much lighter than any
vertebrate animals, and their lightness is produced by the intro-
duction of air into their tissue, and even into the bones. as well
as by the great bulk of the feathers, which in those having a
very buoyant flight, as Owls and Gulls, is much greater than
that of the body.

When a bird intends to fly, it loosens its wings from their
ordinary position, throws its body forward, and gives it a sudden
impulse by means of the legs, which would merely produce a
leap, but the wings being in the meantime spread out and ele-
yated, they are again brought down with force, so that their
points generally strike against the ground. Whether or not,
they act as levers, and by repeated strokes, carry the bird up-
wards. Were its ascent vertical, the rapid action of the wings
in the same plane would suffice to raise it, provided the down-
ward stroke were much more powerful than the upward, the
wing, moreover, being drawn in during the latter, and stretched
out during the former. But, for progression in a horizontal direc-
tion, it is necessary that the downward stroke should be modi-
fied by the elevation in a certain degree of the free extremities
of the quills, and that the pinion should be pulled backwards.
The best subject in which to study the motions of the wings
during flight, is one of the larger gulls, in which the wings
being very long and the flight remarkably buoyant, and per-
formed by slow beats, one may trace their alternations with ease,
provided he be near enough. In these birds, the wings are
never extended to their full length, the elbow-joint being always
more or less bent, and the hand or pinion always inclined back-
wards. During the elevation of the wing, it is drawn in a little,
the humerus is directly raised, but the cubitus inclines down-
wards to some extent, and the fore-edge of the hand is depressed,
so that the primary quills are elevated, by which arrangement
little resistance is offered to the air. Then the wing is stretched
out, brought strongly down, first with its whole concave surface
direct, but presently with the quills raised a little behind, so as
to procure an oblique stroke on the air. The Gannet, when
viewed at hand, shews these alternate motions still more decided-
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ly. A person vaguely observing the ﬂiglxt of a bird might sup-
pose that the wing is stretched out stiff, but on the contmr.y, it
undergoes an undulatory motion during its descent. Many b].I‘dS,

howc\k’/er, as the Golden Eagle and the Raven, having given

themselves a sufficient impetus by repeated vigorous exertions,

can glide with extended wings over a considerable space. This

mod‘é of flying has by some been called sailing, but the nomen-

clature ofﬁiglit is at present in a most barbarous condition, being

confined to the general terms, flying, gliding, sailing, hovering,

skimming, and a few others. Birds in flying always beat their

wings syr;chronously, never alternately, even in executing rapid

turns, which are effected by the contraction of one wing and the

extension of the other, aided by the tail.

The modifications of flight are numerous, different fami-
lies of birds, and sometimes even different species of a genus,
exhibiting marked peculiarities with respect to it. Thus
Grouse and Partridges, which have short, rounded, concave
wings, fly by quickly repeated strokes ; while Gulls and Terns,
which have long, pointed, straight wings, fly by slowly repeated
strokes, in a light and buoyant manner. The modifications in
the form of the wing are not less numerous than those in the
mode of flying ; but as both will be amply illustrated in the
following pages, it is unnecessary to treat of them here.

As connected with flight, however, it may be proper to say a
few words respecting the tail, and the muscular apparatus by
which 1t 1s moved.

Fig. 5. represents, as seen from above, the tail of a Thrush,
Turdus musicus, from which have been removed all the smaller
feathers and the skin. A portion of the sacrum and pelvis, @ ;
the large tail-feathers or quills, b, 5. These feathers have their
basis supported by the last coccygeal bone, and firmly bound to-
gether by a strong ligamentous band, composed of interlaced
fibres. On its upper surface rests the uropygial gland, celebrated
by the field and closet naturalists, being one of the few points of
the structure of a bird accessible to them, and containing a quan-
tity of oily matter mixed with an aqueous fluid ; while on its
lower surface is a layer of cellular tissue containing a similar
substance. Both are apparently destined for nourishing the




STRUCTURE OF BIRDS,. 45

feathers, or, at least, are connected with their growth. T have
observed that at the period of moulting, and especially when the
tail-quills are growing, that they are very highly developed, and,
as is well known,
sometimes inflame
and suppurate in
domestic birds,
whereas in birds of
which the moult
has been complet-
ed, I have generally
found them greatly
diminished, and
frequently entirely
shrunk. This fact,
analogous to that
of the periodical
enlargement of the
et w4 testes in birds, af-

F16. 5. The Tail of a Thrush. fOI‘dh‘ a ]{0\' to the
knowledge of the nature and use of the uropygial gland, which
has hitherto eluded the sagacity of physiologists ; for the appli-
cation of the oil eontained in it by the bill is certainly fanciful.

V’n“\,w

The muscles seen in this view are :

1. The levator coccygis, which arises from the lower extremity
of the sacrum, and from the sides of the coceygeal vertebrz,
to be inserted into the tips of their spinous processes, and into
the base of the last vertebra. This muscle 18, in fact, rather
a series of small muscles of which there is one for each verte-
bra. Its use is to elevate the tail in various degrees ; and,
when acting singly, to draw it obliquely to a side. It is op-
posed by the depressor coceygis.

2. The guadratus coccygis arises from the sides and trans-
verse processes of the coccygeal vertebrze, and is inserted inte
the base of the ligamentous fascia investing the base of the quills,
its fibres curving also round the edge of the tail, and being partly
inserted beneath. TIts action is to spread out the tail-feathers.
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| 8. The éschio-coccygeus arises from the posterior edge of the
ischium, passes laterally along the coceyx, and is inserted be-
neath into the edge of the last vertebra, and the adjoining part

of the ligamentous fascia. Tt draws the tail laterally, and

i tends to depress it.

%» 4. The pubi-cocoygeus arises from the pubes and adjoining
part of the ischium, and is inserted into the base of the fascia
! | of the quills. Tts action is to bend the tail to a side, and to

spread the quills.

~az i s  Fig. 6. represents the lower surface of the
y R\ Y= s g .
i : \\\; Y tail ; the feathers, b, b, being cut short, and

the skin removed. The pubi-coceygeus, 4,

g |
) is seen in its whole length ; the ischio-
it I coccygeus, 3, is also seen passing over the
AR latter, and inserted into the last vertebra;

" -\ | F1e. 6. Lower Surfuce of - : & d 3

v Tail. as is part of the quadratus, 2.

’} ‘Ql 5. The remaining muscle is the depressor coccygis, which is
Rie ¢l much more powerful than the levator. It arises from the pos-
% terior edge of the pelvis beneath, and from the sides of the

T A vertebrze, to be inserted into the inferior spinous processes, and

! into the sides of the last vertebra. The action of the two

! muscles is to depress the tail ; but when acting singly it draws
¢ | ‘ it outwards and downwards.

: ‘ { The feet of birds afford a subject of observation as varied and

i interesting as the wings; but as numerous opportunities of
|

describing them will occur in the course of the work, it is un-
necessary to treat of them here. They vary in the proportional
development of their parts, and even in the number of the toes,

i S~

as well as in their position and degree of connection or separa-

; }P tion, according to the different modes of progression used by

e | i the different species. Some birds walk by bringing their feet
5 ;| nltornﬁely forward, 'oth(?rs by a sifnultzun.wus motion of these
é} E ; organs ; some run with great velocity, while others are scarcely
F | able to walk ; some can hardly even stand ; most birds walk
| f ; only on a flat surface, but some are enabled to ascend a vertical

plane ; and many, by having their toes joined by membranes,
have their feet converted into paddles, and are thus fitted for
advancing on the water.
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In flight the centre of gravity is brought forward beneath
the origin of the wings ; but in standing it is carried in various
degrees backwards. As the legs are always articulated very
far behind, it becomes necessary that they should be much
bent, and that the toes should project anteriorly beyond the
vertical line drawn through the centre of gravity, in order to
give stability. When the feet are very short and placed far
behind, whether the neck be long or not, the bird is obliged to
stand and walk with the body nearly in an erect position ; but
when the bones of the leg are moderate or large, and especially
when the neck is long and flexile, the feet are brought forward
and the head backward, so that the body remains nearly in a
horizontal position. Birds generally rest upon one leg, the
other being drawn up towards the side : and many species are
enabled to employ this attitude without fatigue by a peculiar
arrangement of the tarsal joint, there being a process from
the anterior part of the head of the metatarsal bone, which fits
into a corresponding cavity at the lower end of the tibia, from
which it is not again withdrawn without an effort on the part
of the bird. Other birds are rendered secure during repose by
the weight of the body, which, bending the joints of the legs,
brings into a state of tension the long flexor tendons that go to
the extremities of the toes, which they thus cause to grasp their
perch. Some birds in reposing lie flat upon the ground, and this
posture is that adopted by most species during incubation.

In walking, a bird throws its centre of gravity to one side,
raises and brings forward the leg of the other side, impels the
body forward by the foot that rests on the ground, shifts its
centre of gravity to the other side, and thus continues, the neck
all the while undulating from side to side. These motions are
asily observed in heavy birds, as Geese and Ducks. In birds
of a lighter form, as Pigeons and Crows, the alternate forward
and backward motion of the neck during walking is very con-
spicuous and often graceful, and is of course employed for
balancing the body. Those birds which move by hopping or
leaping, throw the body forwards by bending all the Jjoints of
the legs, and then by suddenly extending them give it the ne-
cessary impulse, which causes it to perform a curve in the air,
Some birds, as eagles, in thus leaping, use their wings also;
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and others, as the ostrich and cassowary, which run wi'th great
velocity, employ their short wings to balance their bodies ; but
the more ordinary swift-footed birds, as the Plovers and Cur-
Jews, do not avail themselves of their wings in running.

On the water, birds are propelled like a boat, by means of
their webbed feet, which act alternately in the manner of pad-
Those species which dive in pursnit of their prey, propel

dles.
motions of their feet, but

themselves under water by alternate
also, and that more especially, by the synchronous action of
the wings, which are used precisely in the same manner as in

aérial ﬂight, as T have frequently observed. A flock of Red-

breasted Mergansers, in pursuit of sand-eels, in one of the shal-

low sandy bays of the Outer Hebrides, has frequently afforded

me, from a concealed station on some prominence, a most n-
teresting sight. These birds seemed to move under the sur-
face with almost as much velocity as in the air, and often rose
to breathe at the distance of 200 yards from the spot at which
they had dived.

The Nervous System of birds, which, although less developed
than that of some of the mammifera, is greatly superior to that
of the other oviparous vertebrate animals, exhibits a remark-
able uniformity in the structure and form of the brain and
spinal marrow in the different tribes. Figs. 7, 8, and 9, re-
present the brain of a sparrow, Passer domesticus, as seen from
above, Fig. 7 ; from behind, Fig. 8 ; from beneath, Fig. 9.

The Brain of a Sparrow.

Fre. 7.

In Fig. 7. are seen, besides the bill and part of the skull, 2,
and the eyes, z, the cerebrum, composed of two lobes or hemi-
spheres, @, a, which are destitute of convolutions, as well as of
the corpus callosum or great commissure ; and the cerebellum, b,
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transversely grooved, and formed almost entirely of the middle
lobe, which in the mammifera is comparatively small. 1In the
posterior view, Fig. 8, are seen, besides the cerebral lobes a. «.
and the cerebellum, 4, the oval bodies. e. ¢, named optic lobes,
analogous to the corpora quadrigemina in man, and situated
between the cerebrum and cerebellum beneath : together with
the medulla oblongata, d, a large uniform mass placed beneath
the cerebellum and behind the optic lobes. In Fig. 9, repre-
senting the base of the brain, the same parts are seen, namely,
the cerebrum, «, @, the cerebellum. b. the optic lobes, ¢, ¢, and
the medulla oblongata, d, which is observed to be destitute of
the prominences seen upon it in the mammifera. The nume-
rals refer to the cerebral nerves. The first pair, or olfactory, 1,
come oftf from near the anterior extremity of the cerebral lobes,
pass along the septum of the orbits, and are distributed upon
the pituitary membrane of the upper spongy bone. The second
pair, or optic nerves, 2, are remarkably large, and unite so as
apparently to be perfectly incorporated. Of the rest it is un-
necessary to speak. The spinal marrow is generally of great
length, and has two dilatations or enlargements, corresponding
to the origin of the nerves of the wings and legs. The posterior

enlargement is generally oreater than the anterior, more decided-

ly 50 in those birds which do not fly. The spinal nerves cor-
respond in number to the vertebraze, and therefore vary exceed-
ingly. The brachial plexus is formed by the last two cervical and
first two dorsal nerves ; and the nerves of the posterior extremi-
ties are furnished by the posterior lumbar and the sacral nerves.

An intelligible description of the organs of sensation would
occupy more space than can be devoted to the subject here ;
and as my object is to bring into notice certain parts which
have been too little regarded by ornithologists, not to present
an elementary treatise, I shall merely offer a few remarks on
them, reserving the exposition of the eye and the ear especially
for the convenient opportunities which will be presented when
[ come to treat of the Hawks and Owls.

The eyes of birds are remarkable for their great size, for the
convexity of the cornea, for having the selerotic coat formed
anteriorly by a cirele of bony plates, and for the existence of a

B




if
it
I
i

g T -,
= e o SR

|
|
|

/

———

e

e

50 INTRODUCTION.
plaltcd membrane, named the pecten, projecting from the retina
in the direction of the chrystalline lens. The pupil is, I be-
lieve, always round, although it has been alleged to be trans-
versely or lomrltu(lnm]l\ clhpnml in certain species, the Owls
and Pigeons for ('\unple . the iris extremely contractile, and
frequently of the most vivid ¢ solours, although for the most p‘u‘
of different shades of brown. The eyeball is moved by six
muscles, four of which are straight and two oblique ; but in
many birds it possesses very little motion, and in some of the
Owls is so closely fitted into the orbit as to be absolutely 1m-
moveable. There are two eyelids, of which the lower is gene-
rally largest, and a nictitant membrane moved by two muscles
so as to sweep over the surface of the cornea

Fig. 10. represents the eyeball of an
Owl viewed laterally :—a, the cornea,
which is very convex ; b, the sclerotica,
depressed, and at its anterior part, ¢,
contracted and surrounded by bony
plates. Fig. 11. is an anterior view of the same, in which the
central dark part represents the pupil dilated, the zone sur-
rounding it the iris, then the circle of bony plates ; and exter-
nally the sclerotic coat.

Fig. 12, represents thc head of a Thrush, Turdus musicus :
& tho upper mandible ; &, the lower mandible ; ¢, the tongue;
¢, the nostril ; d, the feathels covering the ear. Fig. 13. i
the external ear of the same bird, margined with feathers, of
some of which only the shafts are represented. Fig. 14. is the
roof of the mouth. Fig. 15. the tongue, @ ; and the glottis or
top of the windpipe, .

Fia. 10.

Fi1c. 12. Head (Vfa Thrush. F1G. 14.

The organ of hearing has a somewhat less complex structure
than in the mammifera. There is no conch or external auricle
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properly so called, unless in the Owls. in which the external
ear is excessively large, and generally furnished with latera]
flaps or opercula, by which it may be closed. The want of
this part however is compensated by a circle of feathers, which
are capable of being erected or depressed, Fig. 13. The mea-
tus externus is a very short membranous canal, in many cases
scarcely appreciable ; the membrana tympani is generally of
an elliptical form, somewhat convex externally, and having
attached to its inner surface 2 single ossiculum ; the cavity of
the tympanum is of moderato size, and communicates with
numerous cells, analogous to the mastoid cells in the mammi-
fera, but which extend over the greater part of the skull. The
eustachian tubes, which communicate with this cavity, are
large, entirely osseous, and open, either separately or united,
into the aperture of the posterior nares or back part of the
mouth. The vestibule and cochlea are small ; and there are
three semicircular canals, of which the bony walls are easily
separated from the surrounding cellules.

The nostrils, Fig. 12, ¢, are generally small and placed apart,
being separated by the intermaxillary bones. They are of vari-
ous forms, sometimes open, sometimes covered by feathers, and
in other cases having an arched horny or membranous opercu-
lum. The nasal cavities are situated at the base of the upper
mandible. Their septum is generally complete, but sometimes
perforated. They have three turbinated laminae on their
outer side, and are covered by a pituitary membrane of delicate
texture, bedewed with a lubricating fluid. The posterior nares,
Fig. 14, open in the form of a longitudinal slit margined with
papillae upon the roof of the mouth. Tt is very doubtful whe-
ther the sense of smell be acute in any order of birds, for it has
been most satisfactorily proved by Mr. Audubon, that in the
Vaultures, at least in those of the genus Cathartes that occur in
North America, which were supposed to possess it in the
greatest perfection, it is so inefficient as not to indicate to them
the existence of putrid flesh in their immediate vicinity.

As birds generally swallow their food without mastication,
and as their tongue is small and sheathed with a horny case,
Fig. 15, @, it is not probable that they possess the semse of
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taste in any considerable degree. The bill, Fig. 12, a, b, and
the tongu(:,, Fig. 12, ¢, are in fact more pl‘(lpel'ly organs of
prehension than of gustation. '

The skin, being covered with feathers or hard scales, 1s sup-
posed to be very imperfectly adapted for c(mmlm.licz\ting a
knowledge of the presence and nature of external objects; and
it is very doubtful if those soft parts about the head, which are
destitute of feathers, such as combs, wattles, and ceres, are ever
employed for such a purpoese. The bill however in many spe-
cies, especially Ducks and some of the Grallatores, being abun-
dantly supplied with nerves, and covered by a (‘0111]):11'ati\'c1y
soft membrane, is undoubtedly an efficient organ of touch.

We come now to the consideration of the digestive organs,
which merit especial attention, on account, not so much of
their great importance in the economy of birds, as the nervous,

-ascular, and other systems are not behind them in this re-
spect ; but because, exhibiting great diversity of form and
structure, in accordance with the nature of the food, they are

more obviously qualified to afford a basis for the classification of
the numerous species of birds. The parts of which the intestinal
canal are composed are the bill, the tongue, the cavity of the
mouth, the pharynx, the cesophagus, the crop, the proventri-
culus, the stomach, the small intestine, the ececa, the large in-
testine, and the cloaca; to which may be added as accessory
organs, the salivary glands, the liver and the pancreas. Now,
as the object of these introductory observations is, not to give
a comparative view of the organization of birds, either with
reference to other animals, or as modified in the different orders

so much of it as may suffice to en-

or families, but to disclos
able the reader to follow me in the generic and specific de-
scriptions, I shall take a bird of the Falconine family, as
presenting a form and structure of the digestive organs well
adapted for exhibiting all their parts, and for affording an ob-

Ject of comparison with other tribes.
In Plate TV. are represented the digestive organs of the
Peregrine Falcon, Falco peregrinus. Fig. 1, the bill ; 2, the

voof of the mouth ; 3, the tongue; 4, the intestinal canal, con-
cealed in part by the trachea, the heart, and the liver ; 5, the
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portion hidden in Fig. 4; 6, the rectum, cloaca. and coeca: 7.
the internal surface of the proventriculus ; 8, part of a section
of that organ; 9, four of its glandules; 10, a portion of the
inner surface of the stomach ; 11, the pylorus, or commence-
ment of the intestine.

The bill of the Peregrine Falcon, Plate IV, Fig. 1, is shorter
than the head ; the upper mandible, @, has at the base a cere, 2,
or bare coloured skin, of a peculiar dense texture, closely re-
sembling that of the scales on the feet : its dorsal outline, ¢, is
slightly convex, as far as the edge of the cere. then curved so
as to form about the third of a circle ; the ridee on the cere is
broad and convex, on the horny part narrower but convex : the
sides at the base are nearly flat and sloping, towards the end
more erect and convex ; the edges towards the base. d, are soft,
being covered with skin, continuous with the membrane of the
mouth, beyond the nostrils sharp, hard, and projecting towards
the end, so as to form a thin rectangular process, which is
characteristic of the genus Falco: the tip decurved, subtri-
gonal, acute. The mouth being wide, the lower Jaw, ¢, has its
rami widely separated at the base, so that the angle formed at
the base of the horny mandible, /> 18 broad and rounded : its

dorsal outline, ¢, is convex, the back broad. towards the end
narrowed ; the sides rounded ; the ed ]

with skin, towards the end horny, infl
deep sinus or notch near the tip, which, viewed vertically, is
truncate. The process of the upper mandible is represented
by many ornithologists as entering the sinus of the lower.
which, however, is not the case, as it merely overlaps that part
of the lower mandible on which it is situated.

The palate, Fig. 2, is flat, at the sides smooth. and sloping a
little upwards, in the middle bearing a longitudinal depression,
a, a, into which the tongue fits. This depression is bounded by
two nearly parallel ridges of skin. In it, behind the base of
the tongue, is the narrow, posteriorly sub-elliptical aperture of
the nares, b, of which the anterior slit. ¢, extends forwards
nearly to its termination. At the commencement of the slit
behind is on each side a curved papillate line or edge, d; and
behind the aperture is another, ¢, having several rows of
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pointed papillee ; at its anterior extremity is a soft prominence,
from which proceeds forwards a soft ridge, 7~ The tip or horny
part is slightly, the lower mandible deeply, concave. The
small conical papille are not glandular, but prominences
sheathed with a substance of a horny or cuticular nature, al-
though generally soft.

The tongue, Fig. 3, is short, fleshy at the base, rather nar-
row, concave above; its sides nearly parallel; the tip, a,
rounded, its free part beneath, Fig. 4, a, sheathed with a
horny substance ; the lower surface of the sides toward the
base furnished with large crypts, secreting a fluid analogous to
saliva, but viseid ; the base, b, concave in its outline, and
fringed with pointed papillee directed backwards. The space
between the base of the tongue, b, and the aperture of the
windpipe, ¢, is covered with mucous crypts, of which there are
also lateral series, d, d ; and the posterior part of the pharynx,
e, is supplied with similar bodies irregularly disposed. The
aperture of the glottis, ¢, is defended by the papillar base of
the tongue ; and behind it are two flaps, £, /; covered with pa-
pillee, directed backwards.

Fig. 4. represents, besides the alimentary canal, a, the
tongue ; b, b, the hyoid bones; ¢, d, the trachea or windpipe,
composed of numerous narrow rings, and dividing at the lower
part of the neck into two bronchi, e, which open into the
lungs ; £, the heart, of which the right side, g, has been laid
bare, while the left, 4, is covered with the pericardium ; 7, 75
the right and left lobes of the liver. The heart and liver cover
the lower part of the cesophagus, a portion of the stomach, and
the lungs. The cesophagus, b, d, measured from the base of the
tongue to the stomach is six and a half inches long. At the very
commencement, where its diameter is nearly an inch, it begins
to enlarge, and continues rapidly widening, so as about the
middle of the neck to form a crop, %, capable of being distended
to a diameter of nearly two inches, and lying towards the right
side, the trachea, ¢, d, passing along the left, or rather 1‘111111111;;’
straight down the neck.

Fig. 5. represents the continuation of the cesophagus, and the
rest of the alimentary canal. On entering the thorax at l, the
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n‘mp]nwu% contracts to about three-fourths of an inch in diame-
ter, and at its termination, m, enl: arges to ten-twelfths, forming
the proventriculus, 7, which is about an inch long.

At its upper part, the e sophagus has a slight outer layer of
111('011%1)1uu)11~ longitudinal muscular fibres. In its whole length,
it is encireled by transverse fibres, forming a distinet muscular
coat. The inner or mucous coat is thm\\n into longitudinal
rugee, when the organ is contracted ; otherwise it is smooth
and even.

At this stage of the description, it must be mentioned that
the tube extending from the mouth, @, b, to the stomach. n, o,
is by some considered as pm})ml\ speaking the cesophagus, of
which the dilatation, or crop, %, and the thickened part or pro-
ventriculus, m, are only parts ; while others maintain that the
crop, %, is in reality the first stomach, and the proventriculus,
m, the second ; n, o, being the third. The cesophagus, then,
according to these observers, is that part which extends from
the mouth to the commencement of the crop ; and the tubular
part between the crop and the proventriculus John Hunter
named the second or lower aesophagus. Were these views cor-
rect, the Peregrine Falcon has no proper cesophagus, for its
dilatation begins at the mouth. As in many other questions
of this nature, “ much may be said on both sides:;” for which
reason it may be judiciously referred to the debating societies.
In the meantime, the entire tube, whether dilated or not, from
the mouth, a, to the stomach, », I shall consider as the ceso-
phagus.

At the lower part of the cesophagus, just before it joins the
stomach, it presents a second enlargement, m, named the pro-
ventriculus. The calibre of this portion, or organ, is generally
less than that of the adjoining portion of the (Dsnp]mﬁua. so that
the greater diameter of the proventriculus is made up by a
thickening of its walls, there being interposed between its mus-
cular and mucous coats numerous glandules or sacs, placed la-
terally in apposition, nearly at right angles to the surfaces of these
coats. Fig. 8. represents a longitudinal section of the thickest
part of the walls of the proventriculus, of the natural size: @, the
outer or muscular coat ; &, the inner or mucous coat ; the glan-
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dules which are longer in the middle, and shorter towards the
two extremities of the organ, being interposed between them.
These glandules, of which four are represented of the natural
size b\,: Fig. 9, are of a cylindrical form, and have a central
('a\'it\:, \Viﬂl thick walls, and a spongy or villous inner surface.
Their inner extremity is narrower, and they open on the mu-
cous membrane, b, by an inconspicuous aperture, placed in the
centre of a small rounded eminence. The intervals between
these orifices on the mucous surface are minutely granulate.
Fig. 7. represents the proventriculus in its whole length, laid
open. There is an entire belt, an inch in length, composed of
the glandules, which are placed close together, and open by
minute orifices, for the most pa.t irregularly disposed, but in
many places arranged in lines. = This belt becomes thinner
toward the two extremities, @, b, and is longitudinally furrowed
by four broad grooves, but not separated, the glandules being
merely shortened. The fluid secreted by these glandules, and
copiously poured out so as to cover the entire surface of the pro-
ventriculus, as well as part of that of the stomach, is of a greyish-
white colour, clammy, and when cold having the consistence
of slightly coagulated albumen.

The stomach, #, 0, Figs. 4. and 5, which may be considered as
commencing at the lower edge of the proventriculus, is of a
roundish or broadly elliptical form, two inches in length, an inch
and three-fourths in breadth, and an inch and a quarter in depth.
Under its peritoneal covering, which has been removed, is a large
quantity of fat. Its muscular coat is thin, compared with that
of birds of other families, but yet of considerable thickness, and
is composed of fibres arranged in fasciculi, which are broader in
their middle, or along the edges of the organ, and are inserted
into two thin tendinous spaces, o, one on each side. At the
upper or anterior part, these fibres diverging, leave an angular
space on each side, in and above which the fibres are circular.
Within the muscular coat is the second, or cellular, thin and
composed of a whitish interlaced fibrous tissue. The inner coat.
Fig. 10, is of a softish homogeneous texture, elevated into strong
rug® running in various directions. That part of it nearest

the proventriculus is generally in birds of prey found dissolved
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by the proventricular fluid ; and sometimes the whole is re
duced to a pulpy substance; so that for a long time I con
sidered the internal surface of the stomach of rapacious birds
to be entirely destitute of epithelium or cuticle ; but have lived
long enough to see my error. In the Peregrine Falcon, this
epithelium varies in thickness from half a twelfth to a twelfth
and a half of an inch, and is of a reddish-white colour.

At its commencement the cesophagus is placed directly in
front when not distended, but when filled inclines immediately
to the right side, -on which the crop lies. At the lower part of
the neck it inclines to the left side, passes into the thorax in the
centre, when the trachea or windpipe, ¢, d, which passes along
the left side, comes in front of the cesophagus, and bifurcates

immediately behind the base of the heart. The cesoph

1S CON-

tinues inclining to the left side behind the left lobe of the liver,
and joins the stomach opposite the last ribs. The stomach
occupies the middle and left side of the abdomen, and when
distended fills a very large proportion of its cavity. Between
it and the sacrum are interposed a portion of the intestines and
the kidneys; the duodenal part of the intestine lies between it
and the walls of the abdomen on the right side ; a portion of the

art of its anterior sur-

liver lies over it in front ;

face is in contact with the abdominal parietes, as is also its left
edge.

The intestine comes off from the stomach at p, close to its
upper or cardiac orifice. The entrance to it is named the Py-
lorus, and frequently has a valvular structure, which in the
Peregrine Falcon presents the appearance of a rim with three
knobs, Fig. 11. The length of the intestine is four feet three
inches. It first inclines to the left, p, ¢, along or anterior to
the edge of the stomach, until it nearly reaches the back,
and is then bent back in a parallel direction, ¢, 7, and curves
forwards to pass under the right lobe of the liver at r.
This fold, which is named the duodenum, or duodenal curve,
is connected by a reflection of the peritoneum, on which lies
the pancreas, s, which is a long narrow gland similarly folded
upon itself, and of which the ducts enter the intestine near 7.
After receiving them and the biliary duets, ¢, 7, it becomes at-
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tached to the mesentery, turns back, and forms a small fold ;
then forms a number of convolutions, «, », occupying the space
behind or above the stomach ; runs up behind that organ, then
forms a small fold, and passing backwards along the sacrum,
forms the rectum, e;, which terminates at the anus, .

The duodenal portion of the intestine has a diameter of about
five-twelfths of an inch ; the remaining part gradually dimin-
ishes to three-twelfths, until about nine inches from the extre-
mity, when it slightly enlarges. The terminal part is named
the rectum or large intestine ; and being only partially seen in
Fig. 5, at w, , is figured apart.

The rectum, Fig. 6, a, b, is that part of the intestine com-
mencing at the ceeca, @, and terminating at the anus, 4. Tt
generally enlarges at once in the rapacious birds, and continues
to widen, but in the Peregrine Falcon is not much wider than
the duodenum. Tt is seen to dilate at the end, so as to form
an elliptical cavity, ¢, 5. This part, which has a rim or valve
internally at ¢, is an imperfect kind of bladder, into which
open the two ureters, d, d, upon a prominent flap or rim at e.
Immediately below them is seen the larger aperture of the
Bursa Fabricii, an oblong sac lying behind the extremity of
the rectum, and secreting a mucous fluid. The space between
the edge on which the ureters enter and the extremity of the
gut at b, is usually called the cloaca ; and into it also the ovi-
duct enters.

Besides the peritoneal covering, the intestine has a muscu-
lar and an inner or mucous coat. The former is thickest in
the duodenal portion, the inner surface of which is delicately
villous. On the rest of the small intestine internally are long,
extremely slender villi, which, towards its lower part, become
more sparse. The inner surface of the cceca has a cellular
appearance ; that of the rectum is furnished at its anterior
part with numerous mucous crypts. The cloaca is smooth
within.

This description and the figures are taken from a male bird
shot in December 1836, on the Pentland Hills, near Edin-
burgh. Some persons being fond of knowing the numerical
proportions of the organs of birds, I subjoin the measurements.
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Length from the point of the bill to the end of the tail, 191 in.
Length from the point of the bill to the end of the rump, 111

Tongue about ..... ... &
(Esophagus, ............ 64
Imtestine; . mnnesbl

—— Intestinal canal,......58]

If the whole length of the bird be taken, its intestinal canal
is in proportional length as 3.025 to 1; but if only the body
excluding the feathers, as 5.064 to 1.

The uses and relations of the parts described may now be
briefly stated. The bill, it is observed, is a very powerful in-
strument of prehension and offence ; its short, bulging, convex
form, with its sharp edges, prominent tooth-like process, and
strong curved acute point, rendering it well adapted for tearing
up the skin, flesh, and entrails of birds and other animals on
which the Falcon feeds. The long pointed wings of this bird
furnished with dense and large muscles, enable it to cleave the
air with great rapidity ; while being in all respects organized
for a life of rapine, its whole frame is firm and compact, even
the feathers having a close texture; and its long, flexile toes
are furnished with curved claws, tapering to a fine point, and
:apable of being thrust in opposition to each other into the
vitals of its vietims. It preys entirely on living animals,
which, after capturing, it deprives in a rude manner of part of
their hair or feathers; when, keeping its prey firm with its
foot, it tears up and swallows fragments of the flesh. If the
subject be large, it fills the stomach, and then the crop and
cesophagus, up to the very jaws, these parts being capable of
containing five or six ounces of flesh. Notwithstanding its
great agility and vigour, the capture of a suitable prize is not
always of easy accomplishment, and therefore it is that the
crop is added to the cesophagus, that enough of nutritious mat-
ter may be stowed away to last for a considerable time. That
part is merely a recipient for the food, which is found in it quite
unaltered. In the individual above described the mass of flesh,
bones, and feathers contained in the cesophagus, was perfectly
fresh ten days after it was killed, the juices seeming to have a
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conservative in place of a solvent power; and I have observed
the like in the Buzzard, Sparrow-Hawk, and other species.
When the crop, stomach, and intermediate space are found
filled, the solvent action is first perceived in the proventricular
space ; and it is probable that the secretion from its glandules
effects the solution of the food in all species, for in those of
which the epithelium or inner coat is horny and thick, there

can be no cﬂusmn from the stomach itself. The mass of flesh,
mixed with feathers, hair, and bones, being in the stomach re-
duced to a kind of pulp, the nutritious parts pass into the in-
testine through the pylorus, which rejects the indigestible sub-
stances. These, including the inner coats of gizzards, seeds,
and other vegetable substances, are, by the contraction of the
muscular fibres, thrust into the cesophagus, and voided in
rounded dense pellets, which falconers term castings. In
the duodenum the pulpy mass is further diluted by the pan-
creatic fluid, assumes a homogeneous appearance, and is of
a light red colour. On being mixed with the bile it acquires
a greenish tint, and deposits the chyle on the surface of the in-
testine, whence it is absorbed. The matter adheres tenaciously
to the villosities, so as to be with difficulty washed off, and is
found along the whole length of the small intestine. The re-
fuse enters the rectum, where it is farther diluted by the urine,
and is finally ejected in a semifluid state, of a dull green colour,
mixed with flakes of white, being projected to a considerable
distance.

The modifications which the several parts of the digestive
organs undergo in the different families of birds are very numer-
ous. Thus, the cesophagus is extremely wide in some, and very
narrow in others 5 the crop 1S sometimes Jltuwl]lcr \\':111‘(1115:,
sometimes small, or large, or extremely developed, membranous,
or muscular, forming merely a dilatation of the cesophagus, or
assuming the form of a large bag having a small orifice ; the
qtonnch 18 very thin, or has extremely thick, firm, and power-
ful muscles, very small, or ver y large ; the intestine is long or
short, wide or narrow ; the coeca rudimentary, moderate, long,

or so highly developed as to have a greater capacity than the
whole intestine besides. I shall have occasion to deseribe
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several of these differences in treating of the birds whose his-
tory I propose to sketch. It will in the meantime be useful
to give a short account of the form of intestinal canal presented
by a family very closely allied to that of which the Preregrine
Falcon is a member.

Plate V. represents the digestive organs of a Male Snowy
Owl, Syrnia Nyctea. Fig. 1.1s a front view of the cesophagus,
trachea, heart, liver, and ]) art of the body. Fig. 2. shews the

1

lower part of the cesoph , the stomach and the intestines

which were concealed by tl

the tongue and glottis ; 4, part of the inner surface of the pro-

he parts shewn in Fig. 1. Fig. 3,

ventriculus ; 5, a transverse section of the proventriculus; 6,
four ()f'it« glandules enlarged ; 7, the inner surface of the sto-
mach ; 8, the rectum, cloaca, and cceca.

The 1 nll of the Snowy Owl is formed on the same plan as
that, of the Peregrine Falcon, althoug i differing considerably
in its details, and in particular want the tooth-like process
of the upper mandible ; and the il‘;:t are similarly organized,
although covered with feathers. The tongue, Fig. 3, @, is
short, broad, and flattened above, the tip notched, the base, &,
deeply emarginate and papillate. The aperture of the glottis,

ntral coni-

¢, 1s destitute of papillee on the edges, but has tv
1

cal papillee behind, together with two

i, @, the tongue ; &,

Fig. 1. represents,

tened, five and a half

b, the ]E‘HJM‘L bor

inches f numerous narrow rings, with wide

1
i1
intervals, and he lower part of the neck dividing into two

bronchi, ¢, ¢ ; f, the heart, with the pericardium removed ;

%, the right and left lobes of the liver. The stomach and intes-
tines are covered by the abdominal parietes, ¢; but at j are
scen three of the large air-cells which are distributed through
the body. The cesophagus, b, %, /, is nine inches long. At the
commencement its diameter is an inch and a half, and it gra-
dually contracts to less than an inch, but enlarges to an inch
or a little more before entering the thorax, when it again con-
tracts. It differs therefore from that of the Peregrine Falcon
in having no crop ; but in other respects is similar, its coats
being of the same nature
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Fig. 2. shews the continuation of the digestive organs. The
cesophagus, /, m, n, enlarges at n, to form the proventriculus,
of which the walls, seen in Fig. 5, are thin, the glandules
being very short, only about a twelfth of an inch in length,
and a twenty-fourth in diameter. The glandules open on small
rounded papillze, which are seen enlarged in Fig. 4, while Fig.
6. represents sections of three of them enlarged.

The stomach, Fig. 2, n, o, is two inches long, an inch and
three-fourths in breadth ; its muscular coat composed of dis-
tinct fasciculi, its tendons, o, upwards of half an inch in dia-
meter ; its cuticular lining thick, soft, of a whitish colour, and
with numerous tortuous ruge, as represented by Fig. 7.

The intestine, from the pylorus, P to the extremity, z, mea-
sures only thirty-eight inches. The general diameter of the
duodenal portion, p, ¢, 7, is half an inch; and the remaining
part of the small intestine gradually diminishes to four and a
half twelfths. The pancreas, s, which is seen occupying its
usual position in the duodenal fold, is double, and has several
ducts, which enter the intestine towards r, where it receives
the biliary ducts. The general course of the intestine is similar
to that of the Peregrine Falcon. It comes off from the sto-
mach at p, close to its cardiac orifice, inclines to the left, run-
ning along the edge of the stomach, until it nearly reaches the
back at ¢, when it returns in a contrary direction to », where
it curves under the liver, passes upwards and backwards, is
convoluted above or behind the stomach, and at length ter-
minates in the rectum.

Fig. 8. represents the latter portion of the intestine, together
with the cceca. These organs, a, f, present a different appear-
ance from those of the Falcon, being the one five, the other
five and a half inches long, for two inches and a half, only
about two and a half twelfths in diameter, but afterwards en-
larged to a diameter of ten-twelfths, and finally tapering away
to a blunt point. The rectum, which commences at a, 1s four
inches long, including the cloaca ; for two and a half inches it
has a diameter of about five-twelfths of an inch, and is then
dilated into an oblong sac, ¢, b, an inch and a half in its greatest
diameter. At the commencement of this sac, ¢, is intel:nally:
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kind of valve or thickened rim. The ureters, d, d, are seen
opening upon a prominence at ¢, below which is the larger
orifice of the Fabrician bursa.

The functions are as described with reference to the Peregrine
Falcon. The Snowy Owl is essentially a rapacious bird, and
1s organized for seizing live animals of various kinds, which it
kills by thrusting into them its long, curved, tapering, extreme-
ly acute claws. After tearing off the feathers and hair in a
partial manner, it tears up the flesh with its hooked and sharp-
edged bill, and swallows it in fragments, until it has filled not
only the stomach, but also the cesophagus, which, although not
dilated into a crop, is yet wide throughout, and capable of con-
taining a large quantity. The food is gradually dissolved in
the stomach by the action of the proventricular fluid, and the
feathers, hair, bones, scales of fishes, and other indigestible sub-
stances, ejected in pellets. The changes already described take
place as the chyme descends ; but, as the intestine is, for some
unknown reason, comparatively short, the alimentary mass
passes into the coeca, where it undergoes a further elaboration
and absorption. The refuse at length enters the rectum, and
accumulates in the cloaca, where it is farther diluted by the
urine, and whence it is finally ejected at once, and cast to a con-
siderable distance.

The length of a male Snowy Owl, from the point of the bill

to the end of the tail, is......... Baien Do i <+ 23 inches.
Length from the point of the bill to the end of the
PRIAP, 3057 i s T AT o
Tongue, ..::.. %

(Esophagus, 9
Intestine, ... 38

The intestinal canal is therefore to the whole length as 2.086
to 1; and to the length of the body, without the feathers, as
3.428 to 1. But if the two coeca are added, the proportional
length of the canal is considerably greater.

Now, the points in which the digestive organs of the Pere-
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grine Falcon and the Snowy Owl agree and differ are the fol-
lowing. In both the cesophagus is wide, the proventricular
glands very numerous and small, the stomach roundish or
elliptical, with thin walls, and having a rugous inner mem-
brane, the rectum short, with an oval enlargement. They also
agree in the general structure of these parts, and in various cir-
cumstances which it is not necessary here to point out. They
differ principally in the form of the cesophagus and cceca ; for
while the former is uniformly wide in the Owl it has a great
enlargement or crop in the KFaleon; and while the cceca are
rudimentary and merely secrete a mucous fluid in the Falcon,
they are large and perform the assimilatory function in the
Owl. These birds may be taken as types of their respective
families, for all the other species whic h l have examined, about
twenty in number, agree in the ]m‘lum] details. One may
therefore in general easily recognise the digestive organs of a
Falconine or a Strigine lm(l and we ,slm:l see in the sequel
that the different families are similarly distinguishable.

The thin stomach of these birds is of that kind usually termed
membranous, although they are by no means of a membranous
structure, but are so named in contradistinction to those which

have very muscular }\A‘ letes, and \xu]: h are commonly denomi-

1
11

zards. Tl l'( an 1 other modifications of the digestive

nated gi

organs will be des h\ the meantime we pro-

ceed to present a brief account of such of the other organs as
1t may be useful to notice, t: wking first those immediately con-

nected with the digestive czm:i].

Of these the first are the salivary glands, which are generally

.&:nn]\l“ follicles, similar to those already described in the pro-
rentriculus, and are situated under the tongue, along its sides,
and in the space behind it. In the Gallinaceous birds, they
form an aggregated mass in the angle of the lower Jaw, open-
ing by several pores; and in a few species they assume the
conglomerated form, and open into the mouth by a single duct.

The pancreas, Plate 1V, Fig, 4, 5, s, s, is usually a long
narrow gland, always situated in the duodenal fold of the in-

testine, into which its secretion is poured by two or more ducts.

The liver, Plate 1V, Fig 4, i, J» and Plate V, Fig.
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g, k, 1s of very large size, situated between the heart and the
intestines, generally formed of two lobes, of which the left is the
largest, and filling a great portion of the thoracic and abdominal
cavities. The bile is carried directly into the intestine by the
hepatic duct, and by the hepatico-cystic into the gall-bladder,
whence it issues by the cystic duct.
/ Fig. 16. represents the heart,
a, b; the liver, ¢, d; the gall-
bladder, ¢; the hepatic duect,
S5 the hepatico-cystic duct, g5
the eystic duct, 4 ; and a portion
of the intestine, 7,7, of the Snowy
Owl. The gall-bladder is want-
ing in the Pigeons, in which, as
in many other respects, they dif-
fer from the Gallinaceous birds.
The heart, Plate IV, Fig. 4,
9> », and Plate V, Fig. 1, £
occupies the anterior part of the

Fia. 16. thorax, and is of a conical form,
its apex passing between the two lobes of the liver, these organs
not being separated by a diaphragm, as in the Mammifera.
It is invested with a strong pericardium, Plate IV, Fig. 4, 4,
which is prolonged between the lobes of the liver. There is
little perceptible distinction between the auricles and ventricles;
the auriculo-ventricular apertures are secured by an oblique
fleshy band; the left ventricle has its parietes of from three
to five times the thickness of the left, which is much larger,
and is curved round it, and there are scarcely any indications
of columne carneze. The aorta divides at its very base into
three principal branches, Plate V, Fig. 1, «, 8, ; of which one
on each side is for the anterior extremity or wing, and the head,
while the branch forming the aorta proper, 3, curves backward
to the right, over the bronchus of that side. The consideration
of the distribution of the arteries, veins, and lymphatics, must
be deferred to another opportunity, as it would oceupy much
space, and is not essential to my deseriptions, which cannot
comprehend the entire anatomy of the species.
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The Respiratory Apparatus differs in many respects from that
of the Mammalia. The trachea, or windpipe, Fig. 4, Plate
IV, ¢,d, is composed of bony rings, which are in almost all
cases complete, although they vary greatly in breadth and form
in different species, being sometimes contracted in the middle
anteriorly, sometimes alternately larger at the sides. The up-
per larynx, Fig. 3, is composed of several pieces, and has an
aperture in the form of aslit, ¢, destitute of an epiglottis, but
capable of being firmly closed by muscles, and defended by
the base of the tongue. In the Falcon the trachea is a little
flattened, and gradually tapers in a slight degree ; but in many
birds it presents dilatations and contractions, and in others is
variously curved. Two slender muscles, the sterno-tracheales,
which run along its sides, and serve to contract it, are observed
in Fig. 4. coming off to be inserted into the sternum. Except-
ing these, and the muscles of the upper larynx, there are none
attached to the trachea in many birds, while others, and espe-
cially the species noted for their musical powers, have several
pairs at the lower larynx, which is the part where it bifurcates.
The structure of this part I shall endeavour to explain in treat-
ing of the Blackbird. It is that which is considered as the
principal organ of voice in birds. The bronchi, Plate 1V,
Fig. 4, ¢, and Plate V, Fig. 2, 2, 2, or divisions of the trach a,
are short, membranous, and have their narrow rings incomplete
behind.

In birds the respiratory function is more energetic than in
the mammifera; they consume a larger quantity of oxygen,
and produce a greater degree of heat. Yet their lungs are
small, placed in the upper part of the thorax only, where they
are confined on each side to a cavity bounded above by the ribs,
and below by the imperfect diaphragm. But they are perforated
by tubes which communicate with membranous cells, distri-
buted over the thoracic and abdominal cavities, between the
muscles, and beneath the skin, often in all parts of the body.
The air even penectrates many of the bones, although the num-
ber thus supplied varies in the different tribes, an arrangement
which contributes to render them lighter, in proportion to their
acrial habits, for in some aquatic birds the bones are filled with
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marrow, and in those which run rather than fly, some of them
are impervious to air.

I have now only some observations to offer respecting the
dermal system, or skin and feathers, after which it may be
useful to comsider the exterior of the bird, and mention the
principal terms applied in describing it.

The Dermal or Tegumentary System is composed of the
dermis, the rete mucosum, and the epidermis or cuticle. The
skin, thus constituted, is connected with the subjacent parts
by loose cellular tissue, which often contains a great quantity
of fat, and is moved by the cutaneous muscles, by which the
feathers are elevated and depressed. The dermis is generally
very thin ; and the rete mucosum, although usually colourless
in the parts that are covered with feathers, often exhibits on
those that are exposed the most beantiful and varied tints. The
epidermis is generally scaly or scurfy on the feathered parts of
the body ; but on the tarsi and toes assumes a smooth and
polished appearance, and to form the claws and mandibles be-
comes thickened, and acquires a horny texture.

Birds, like quadrupeds, are invested with a coverino, which

(o]

1s connected with the skin, and lies immediately upon it. This
covering is chemically of the same nature as the hair of mam-
mifera, and the scales of reptiles and fishes, but it differs essen-
tially in respect to its mechanical structure, being much more
complex in its constituent parts than the envelope of these
classes of animals. To this general envelope the name of
plumage is given. In ordinary language it is more frequently
called the feathers.

[t may be presumed that the plumage of birds serves to pro-
tect them from the injurious agency of external powers, such
as cold, heat, rain, and hail, and that it operates in retaining
the heat generated in the body, and in developing or fostering
electricity. The varieties of structure, magnitude, and propor-
tion, and the degrees of connection, which its parts present,
together with the diversified hues, and the varied capabilities
of absorbing or reflecting light which it possesses, must, in a sys-
tem where everything is the result of design, originate from
peculiar specific necessities, and be subservient to the welfare,
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or even the existence, of the individuals composing this beauti-
ful, and, in many respects, highly interesting class of beings.
Upon considerations like these it is not my design to enter.
Their development would constitute a task more than suffi-
cient to confound the pretensions of the wisest; and I should
more admire the mind that had discovered the causes, relations,
connections, ends, and objects of a feather, than that which
had measured the magnitudes and distances of the planets,
traced their orbits, and caleculated the velocities of their revolu-
tions. The plumage also answers another very important end
in the economy of birds, being the medium of their locomotion
in the air,—a faculty which gives them so many advantages
over quadrupeds, and which is not possessed, in an equal de-
gree, by any other class of animals.

" The plumage, then, is the general covering of a bird, which
usually invests all its parts, excepting the bill, eyes, tarsi, and
toes. It consists of a great number of individual parts, which
are denominated feathers. Besides these parts, however, so
denominated, there are in most birds others, which, lying con-
cealed among the former, and not making their appearance at
the surface, are apt to be overlooked by superficial observers.
These are the down-feathers, and hairs, or piliform feathers,
which will be deseribed in course, but which, for the sake of
simplification, may be for the present overlooked. These indi-
vidual parts or feathers are disposed upon the skin in what is
called quincuncial order; that is, in lines intersecting each
other at acute angles, and in such a manner as to lie over each
other, like the tiles on the roof of a house ; a circumstance de-
noted in zoology, as well as in botany, by the term imbrication,
their general direction being backwards, or from the head of
the bird to the tail and extremities.

The plumage, as has just been observed, does not cover the
whole surface of a bird ; but, besides the parts mentioned, as
being altogether bare, there are others, which, although covered
over by the feathers, yeot do not give origin to them, and are
thus, in a particular sense. bare. These parts are : a line from
the base of the upper mandible to the eye, called the lore or
bridle; a line from the ear to the shoulder, on either side of
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the neck ; a broader line from the fore part of the sternum to
the vent; a space upon the sides under the wings ; and in
female birds, and frequently in males also, during incubation,
two circular spaces, or one transversely oblong space, of greater
or less size, upon the abdomen. Other parts also oceur in par-
ticular species or genera, which will become the subject of dis-
tinet consideration in their own place.

A feather, Figs. 17, 20, may be defined an indivi-
dual constituent of the plumage, having a distinet
existence of its own, and by its association with
others contributing to form the general envelope ;
or, in another sense, it may be defined, a mass of in-
durated albuminous matter, inserted by one extre-
mity into the skin, connected by apposition in the
greater part of its extent with others, and in a por-
tion of one of its terminal surfaces touching the air,
having a root or proximal part, of a tubular form,
continued into an elongated and attenuated stem,
laterally giving insertion to a series of connected fila-
ments. A feather of the ordinary kind, or what may
be assumed as a perfect feather, consists of the fol-
lowing parts :

1. The tube or barrel, Fig. 17, a, is the tubular
part, by which it is fixed into the skin. It consists
Fie.17. of a thinnish transparent tube or hollow cylinder,

having the colour and texture of a thin plate of clear horn,
and being chemically of the same nature. This tube, which is
.more or less protracted, being in some feathers scarcely a
fortieth part of their length, as in the hypochondrial feathers
of Paradisea apoda, while in others it exceeds a third, as
in the quill-covers of the Flamingo, is abruptly narrowed
at the lower, or, with reference to the connection of the
feather with the skin, the proximal end, where it is closed
up by a dry membrane, forming part of an apparatus that
has been subservient to the growth of the other parts of the
feather, and which now, in a dry and shrivelled state, ex-
tends along the whole length of the tube, in its interior.
This part, when taken out of the tube of the feather, presents
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the appearance of a very thin transparent membranous tube,
divided internally by transverse dissepiments. At each of
these dissepiments the tube separates on pulling it gently, and
each portion so obtained presents the appearance of an inverted
funnel, the prolonged extremity of which, being continued into
that of the next above it, an internal tube is produced, which
occupies the centre of the membrane. This membrane is, in
ordinary language, termed the pitk, from its resemblance, if not
in nature, at least in position, to the pith of a plant. It might,
with more propriety, be named the internal membrane of the
tube. The tube is invested externally with a sort of close
sheath, consisting of several layers of condensed cellular mem-
brane. With regard to the texture of the tube itself, it would
seem to be composed internally, and in its greatest thickness,
of a uniform horny substance, which, in many species, however,
shews longitudinal fibres, while the outer part, though not to a
great depth from the surface, is composed of transverse or an-
nular fibres. Ience the reason why, in making a pen, the slit
1s always cleanest when the outer layer has been scraped off,
The longitudinal fibres are distinctly seen in the quills of the
domestic cock, and of Gallinaceous birds in general. The tube
terminates above, that is, distally with respect to the body of
the bird in the shaft.

2. The skaft or stem, Fig. 17, b, is a continuation of the
tube, but considerably altered in form. It is generally as fol-
lows: From being of equal diameter with the tube, it gradu-
ally diminishes, so as to terminate in a point. Considered in
respect to its length, it is more or less curved, the outer, upper,
or anterior part, or back, as it may be called, being convex, the
inner, under, or posterior part, or face, concave. The back is
more or less convex, but generally in a small degree, considered
in its transverse section. The face is formed of two convex
surfaces, separated by a groove which runs along its whole
length, or of two inclined planes meeting at an obtuse angle.
The two sides are more or less plane, and gradually approxi-
mating, as is equally the case with the back and face, from the
base toward the tip, where all four meet, and so terminate in
a point. Internally the shaft consists of a soft. compact, elas-
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tic substance, of a white colour, having much of the mechanical
nature of cork, and which may be named the internal suberose
substance of the shaft. It is separated longitudinally by a line
proceeding from the groove of the face of the shaft, and this
division can be traced along its whole extent, even to the back.,
on the external surface of which there is sometimes a corres-
ponding sunk line ; but the two pieces of the corky matter are
in close contact along this dividing line, and do not even se-
parate distinctly by tearing them asunder. The external part,
or horny envelope or case of the shaft, is much thinner than
the tube, the latter of which is prolonged farther along the back
of the shaft than along its face, although there is no line of
distinction between them. Some further explanations, however,
are necessary here, before the structure of the shaft can be
rightly understood. Where the tube terminates on the face of
the feather, and where the groove of the shaft commences, the
line of union of the dorsal and lateral surface of the shaft meets
its fellow of the other side, having gradually left the posterior
margin of the shaft, crossed its side obliquely, and become an-
terior at this point ; so that, at the commencement of the shaft,
what is naturally considered as the back of the shaft forms the
whole circumference of it, and does not become the real or
geometrical back, until it has reached a certain height. It is
this back only which is the true continuation of the shaft. We
may suppose the corky matter imposed upon its anterior sur-
face, and covered over by a prolongation of it, forming the
coating of the sides and face of the shaft. The posterior wall
of the shaft is much thicker than the others, and marked with
a number of longitudinal grooves internally, or where it meets
the pith. The anterior walls are considerably thinner, and
the lateral comparatively very thin. About the point of union
of the two lines mentioned, on the face of the feather, the
corky matter commences, and is in contact with the anterior
coat, of the shaft, but posteriorly it leaves a va quity, which ex-
tends some way up the shaft. The internal membrane of the
tube having reached this point, divides, a portion passing up-
wards into the posterior vacuity, another passing to the surface
of the feather, by a small aperture at the commencement of
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the median groove of the shaft, over which lies a small laminar
prolongation of the tube. This arrangement is what is ob-
served in quill-feathers in general ; but in most ordinary
feathers there is no vacuity behind, and the internal membrane
makes its exit undivided at the commencement of the groove.
The shaft is distinguished from the tube by its being opaque,
which is caused by the internal corky substance, the external
horny coat being of the same nature as the tube, only attenu-
ated, and more so, as has been said, on the back, than on the
face or sides of the shaft.

3. The webs, of which there are two, Fig. 17, ¢, d, one on
either side of the shaft. The web is a lateral prolongation of
the external layer of the coat of the shaft, into a series of fila-
mentous substances, ordinarily placed in apposition, and by
their association in this manner forming a stiffish elastic ex-
pansion. The filaments of which the web consists are named
barbs.

The barb, Fig. 18, a,b,c, is a very thin

\% lino;%r mc:mln-unc. being an attenuated
D/f%d continuation of the outer pellicle of the
A shaft, and arising from it at the angle

- Fi1G.19.
€10.18. Barbs.  Barbuie. formed by the meeting of the dorsal

and lateral surfaces, along the edge of the latter. The
direction of the barbs is obliquely outwards with respect
to the shaft, that is, inclining more or less at an acute angle
toward the tip of the shaft. Each barb is flattened or com-
pressed vertically with reference to the shaft, considering it
horizontal with its face downwards, coneave on the side next
the tip, convex on the other, so0 as to fit to its neighbour on
either side. It terminates at its lower part, or that on the
concave surface of the feather, in a sharp edge, generally dia-
phanous, which is reflected in the direction of the tip of the
feather. The body or substance of the barb is pretty uniform
in thickness, and it is only when viewed in connection with
the barbules that it could with any propriety be said to be
triangular.

From the upper part or edge of each barb there proceed two
sets, one on either side, of minute filaments, having a direction,
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with respect to the barb, similar to that of the barbs with re-
spect to the shaft. These smaller filaments are named barbules,
Fig. 18, d. It is by means of them that the barbs are firmly
kept in apposition. The manner in which this is done. is not
by the barbules of one barb interlocking with those of another,
in the manner of dove-tailing, or as the teeth of two combs
might be made to alternate by mutual insertion, as has gene-
rally been supposed. The position and direction of the barbules
do not admit of such union, seeing they meet each other at an
angle, and therefore cannot interlock, which could only happen
were they to meet vertically. The barbules of the side next
the tube are shorter and more adpressed ; those of the side next
the tip of the feather are longer and more patulous. The latter
are curved downwards at the extremity, while the former are
curved upwards, and being placed in apposition, they form two
distinet and continuous edges, the incurvate or anterior series
of one barb overlapping and hooking into the recurvate poste-
vior series of the barb next to it. Although the connection of
the barbs may not be easily seen in the ordinary feathers, yet
it may in general be discovered in the quills and tail-feathers,
without the aid of a glass. When the barbs are pulled asunder
in the plane of the web, their cohesion is found to be very con-
siderable in most feathers. When the posterior barb is pulled
downwards out of the plane of the web, the cohesion is found
still greater ; but when the anterior barb is pulled downwards,
or the posterior barb upwards, there is found to be no cohesion
at all. The curved form of the barbules is distinetly seen by
the naked eye in the tail-feathers of Buceros galeatus.

The barbules themselves frequently present an appearance
similar to that of barbs, giving off laterally two series of fila-
ments which may be termed barbicels, Fig. 19. These fila-
ments are much more sparse than those of the barbs, but their
object appears to be the same, namely, that of connecting the
barbules, and retaining them in apposition. They are very dis-
tinctly seen, with the aid of a small magnifying power in the
quills of Aquila Chrysaétus, Diomedea exulans, and Buceros
galeatus.

[t may here be remarked, that while what has been assumed,
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for the purpose of general description, as a perfect feather, is,
what is termed in botany, supra-decompound, there is yet in
feathers the following gradation in respect to division :

lst. A feather may only have a tube and a shaft, without
any other part ; for example, the quill of the Cassov rary.

2dly. There are feathers which have a tube, a shaft, and
barbs destitute of barbules, as in the crest feathers of the Golden
Pheasant.

3dly. Feathers consisting of tube, shaft, barbs, and barbules ;
as in most birds.

4thly. Feathers composed of tube, shaft, barbs, barbules, and
barbicels, as in the examples mentioned above.

A barb also may have barbules in one part, and be simple
toward its extremity, which is a case of very frequent occur-
rence.

Feathers, then, in general, consist of three parts,—the tube,
the shaft, and the webs; or they may be primarily divided
into two parts, the tube and the vane, the latter of which con-
sists of the shaft and webs. The webs consist of barbs fur-
nished with barbules.

With respect to the immediate consequences of their me-
chanism, it may be remarked of feathers in general, that, from
being convex above, they resist flexion or fracture more from
beneath upwards than in any other direction ; pulled to either
side also, they feel stronger than when bent downward in the
direction of their concavity. They are elastic, and this pro-
perty, together with their curvature, tends to keep them close
together, and enables the bird to present, when occasion re-
quires, a more or less compact surface to the air. When the
barbules are disjoined, they readily unite again, on being placed
in apposition. The weaker the feather is, provided it be com-
plete in all its parts, the greater is the cohesion between its
barbs. Compare, for example, the quills of the Golden Eagle
and Barn Owl.

The webs ordinarily consist of united barbs, more or less
stiff, although elastic, and compact 1" their whole length, ex-
cepting toward the junction of the shaft with the tube, where
they arc of a looser texture, often entirely-disunited and float-
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ing. The lateral lines, from which the barbs arise. incline
toward the median line of the shaft at this place, as has already
been explained, aud meet at its commencement.

At this point there is, in the feathers of a large
portion of birds, a plumiform process, or small
feather, Fig. 20, b, which is of the following de-
scription : From the fore part of the tube, at the
commencement of the shaft, and lying over the
aperture by which the internal membrane of the
tube escapes, rises a thin lamina, being a con-
tinuation of the substance of the tube. It gra-
dually narrows, and is continued in the form of a very deli-
ate thread, for a greater or less extent. From the sides of
this shaft rise two series of barbs, and from the barbs two series
of barbules, as in the ordinary feather itself, all the parts being
extremely fine, and entirely disunited. The barbules are very
much elongated, and loose, resembling in these respects those of
the lower part of the webs of feathers in general. This minia-
ture feather may be called the accessory feather or plumule.
In feathers possessed of this structure, the internal membrane
of the tube comes out entire between the accessory feather and
the feather properly so called, and is not continued internally
along the back of the shaft.

Fig. 20.

With respect to this accessory plumule, there is a curious
and beautiful gradation among birds, from the diving species,
in which it scarcely exists, to the gallinaceous order, in which
it is two-thirds of the length of the feather, and the Cassowary
and Emu, in which it equals the feather. Previous to the
publication of my paper on feathers in the Edinburgh Philoso-
phical Journal, the double-feather had been noticed in the
Emu, Cassowary, and Ptarmigans ; but in the other birds
there mentioned its existence does not seem to have been
known. Since that period, however, considerable attention
has been paid to the form and texture of feathers, although I
am not aware that any person excepting Dr. Richardson and
Mr. Audubon have so much as mentioned my observations.
In birds possessing this sort of feather, the quills and large
tail-feathers, as well as the first row of superior and inferior
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quill-coverts, are in most cases perfectly simple, although there
are some birds, especially among the Rasores, and, in particu-
lar, the Ptarmigans, which in those feathers have a very dis-
tinet rudimentary accessory feather, existing in the form of a
short tapering lamina, fringed along its free edges with small
simple barbs.

Feathers, considered with regard to their uses, may be dis-
tinguished into two kinds. Those which are more especially
employed as the medium of locomotion, are much stronger,
more compact, and more elongated than the others. Of this
kind is the row of feathers bordering the wing behind, and that
terminating the coccygeal extremity or tail. The name of
quills ought to be applied to these latter, although it is usually
confined to the former. The feathers which lie immediately
over the wing-quills, on both sides of the wing, partake in this
respect of the nature of the quills themselves ; but those
which lie over the tail-quills are seldom, if ever, of so dense
a texture.

In the feathers of many birds, the downy part, Fig. 20, ¢,
occupies by far the greater portion ; in some it is merely the
tip that is compact, while in others the loose part is limited to
a very small extent, and in others scarcely exists. As an ex-
ample of feathers all downy, may be mentioned the subcaudal
feathers of the Peacock, and the abdominal feathers of Owls.
The Gallinaceous birds and Pigeons have a very large propor-
tion of down upon their feathers, although the latter are desti-
tute of the accessory plumule so highly developed in the former.
The crest-feathers of many birds are almost entirely destitute
of downy filaments, which is also the case with quills. In the
downy barb the filament or shaft is nearly equal in all its dia-
meters, and is extremely attenuated. The barbules are also
elongated in many of the Gallinaceous birds, for example, being
twenty times the length of the barbules of the apicial part of
the feather. These barbules are in all cases biserial like the
others, but very frequently they assume a direction the reverse
of these, coming off from the filament, not in the plane of the
web, but at right angles to it, or, in other words, from the face
and back of the web, so as to present on these surfaces a layer
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of minute silky filaments. This ar angement is especially re
markable in the Gallinaceous birds. Frequently the filament
becomes spirally twisted, in which case the barbs seem to have
a circular arrangement, although they are still biserial.

With respect to relative magnitude, the following is an ac-
count of the ordinary distribution of the feathers. From the
head, backwards to the tail, they increase in length and size ;
those on the face, or around the base of the bill, being smallest,
the tail-coverts longest. The wing-feathers are much shorter
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than those of the body, and also increase backwards. Those
of the upper or dorsal half of the body are almost always
shorter than those of the lower or abdominal ; and the dispro-
portion seems to have reference to the degree of obliquity of
the body in its ordinary posture; for in those birds which
have a nearly vertical position, such as Penguins, Auks, and
Guillemots, the feathers of the lower surface are scarcely
longer than those of the upper. The feathers of the upper
parts are also more compact than those of the lower.

Besides the feathers properly so called, there enters into the
composition of the plumage or general envelope, another modi-
fication of the same general nature. On removing the whole
of the feathers whose tips appear externally, in certain orders,
and especially in the aquatic birds, we find the skin still co-
vered with a more or less dense envelope of a very soft, fila-
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mentous, highly flexible, and very elastic substance, the down.
It also consists of individual parts, plumules or down-feathers,
and is analogous to the soft hair or fur of quadrupeds, while
the feathers themselves represent their long hair or pile.

The plumule or down-feather consists of two parts :—a small
tube, very narrow, and soft in texture, not well defined in its
lower or proximal part, and having its walls composed rather
of soft scales than of one continuous piece; and a pencil of
filaments issuing from the base of this tube internally, without
any connecting shaft. These filaments vary in length and
number according to the species. In all cases they are ex-
tremely slender, pliant, sinuous, and more or less spirally
twisted. They consist of an extremely delicate shaft, along
the sides of which there come off, in general, two sets of short
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delicate filaments. The former may be denominated the fila-
ments, the latter the filamentules, corresponding to the barbs
and barbules of the feather. These filamentules have the
same relation to the filament, their shaft, that the barbules of
the feathers have to their barb, and are, in general, equally
distichous ; but they enter into no connection, remaining per-
fectly loose, and, owing to the manner in which the shafts are
twisted, have the appearance of coming off all round them.
Unlike the barbules of the feather, they generally come off at
right angles to the filament.

As the down is well known to be a bad eonductor of caloric,
it is presumed that it serves in the aquatic birds, and particu-
larly in those of cold climates, to retain the heat generated in
their bodies. In birds which are not furnished with down,
but which yet inhabit cold countries, the deficiency might be
supposed to be supplied by the downy feathers which we ob-
serve in those birds, as in the Snowy Owl, White-tailed Sea
Eagle, and Golden Eagle. In the Gallinaceous birds, the ac-
cessory feather might, in like manner, be imagined to be sub-
servient to this purpose. But when we reflect that the Kagles,
Owls, and Gallinaceous birds of cold climates are at least not
much better furnished with down or downy feathers than
species of the same genera inhabiting warm climates, we na-
turally look for some other reason for which birds are fur-
nished with down. In most of the land birds there is no uni-
versal layer of down immediately covering the skin.

In the Falconine family, and especially the larger spe-
cies, besides down of the above nature, there exist plumules of
the following description. From the upper part of a short
tube there issue two filamentary shafts, which are flattened
and exceedingly delicate. From these there branches out on
either side a series of extremely delicate filaments, having each
two lateral series of filamentules. The whole has the appear-
ance of a single tuft of extreme fineness, and silky texture.
The filaments have a considerable degree of elasticity. The
tube is open above, between the two shafts, there being a direct
continuation of it on either side into the shafts, and at this
opening the pith comes out and terminates. These plumules




STRUCTURE OF BIRDS. 79

s

being largest on the } belly, may be best seen there ; they exist,
hmuwnx n the other parts of the | body, but are not readily dis-
tinguishable from the down- feathers, properly so called. If it
be necessary to give these feathers a name, they may be called
Sake- -feathers.

In most birds, after the feathers have been removed,
find a sort of envelope, consisting of hairs as it were, set so
widely, and so small in themselves, that they might readi ly be
overlooked. These are the hajrs that are singed off in a fowl
after it has been plucked. In the Pheasant their structure is ag
follows :—from a very short bulbiform tube rises a very slender
roundish piliform shaft, resembling a hair of the hu'lmn head,
but much smaller, and straight, which, at the extremity, gives
off two or three short simple barbs on either side. I].h 18 the
most simple modification of the feather, if we except the quill
of the Cassowary.

In all nestling birds, before they have received their full
plumage, the skin is covered with a greater or less quantity of
down, resembling that described above as occurring in adult
birds. Thig down is generally more or less dey cloped even
before exclusion from the egg. It consists of two orders of
plumules. One set, which is connected solely with the skin.
is ‘similar in strlu'turc and relations to the down of the adult
bird, each plumule consisting of a tube, out of which issues a
pencil of filament, furnished with filamentules. The other set,
which, at first sight, is not di stinguished from the for mer, being
])lcmlml with it, is of the following nature. The plumules at
first arise from the skin in the ordin: ary manner and form, but
h‘nmrl h wer filaments than the othcr:. Shortly after, when
the tcat]w‘h begin to sprout, they are observed to be elevated
from the skin, being borne upon the tips of the feathers. The
tips of the extreme barbs of the feathers are drawn together,
and united into a point by a scaly envelope, similar to that
which encloses the feather itself during the firs st stages of its
growth. From this point there proceeds a pencil of filaments,
consisting of a variable, but generally small, number. These
ﬁlamcnts have two lateral series of filamentules, and are loose
and floating, and more or less spirally twisted. The filaments
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are continuous with the tips of the barbs, as is proved by dis-
cussing the point of adhesion with a needle, when the scales
fall off, and the filaments remain attached to the tips of the
barbs. and continue so until rubbed off, which, in some species,
and in certain parts of the body, the head in particular, does
not take place until the bird has been fully fledged.

Considered with respect to situation, feathers may be named
as follows :

Frontal, on the fore part of the head.

Vertical, on the upper part of the head.

Occipital, on the hind part of the head.

Genal, on the side of the head, under the eye.

Loral, on the space between the bill and the eye.

Marginirostral, round the basal margin of the bill.

Auwricular, about the aperture of the ear.

Palpebral, on the eyelids.

Ciliary, on the edges of the eyelids.

Cervical, on the neck ; anterior, lateral, posterior; upper,
middle, and lower.

Anterior, medial, and posterior dorsal, on the fore, middle,
and hind parts of the back.

Pectoral, on the breast ; anterior, middle, and posterior, on
the fore, middle, and hind parts of the breast ; lateral pectoral,
on the sides of the breast.

Abdominal, on the belly.

Hypochondrial, on the sides of the body, under the wings.

Upper Alar, on the upper part, or dorsal aspect of the wings.

Lower Alar,on the lower part or sternal aspect of the wings.

Alar quills, or wing quills, large feathers projecting from the
posterior edge of the wing.

Primary or digital quills, those on the hand or pinion.

Secondary or cubital quills, those on the cubitus or fore-arm.

ertiary or humeral quills, those on the humerus or arm.
Some writers consider the inner elongated feather-like cubital
quills as the tertiary.

Quill-coverts, a row of feathers immediately covering the base
of the quills ;—there are humeral, cubital, and digital quill-
coverts on both surfaces of the wing, and therefore upper and
lower,




STRUCTURE OF BIRDS,. 81

Scapulars, a bunch or series of long feathers, situated at the
proximal extremity of the arm, apparently on the back.

Awzillary feathers, a series of long straight feathers, situated
at the proximal extremity of the humerus, under the wing.

Tibial feathers, covering the tibia or leg.

Tarsal, covering the tarsus.

Digital, covering the toes.

Caudal quills, terminating the body behind.

Caudal quill-coverts, upper and lower, feathers covering the
caudal quills at their base, above and beneath.

Caudal feathers, upper and lower, on the coceygeal region.

[ have judged it necessary to be thus minute on the subject
of the feathers, because they are of the utmost importance for
distinguishing the species and genera, and because the plumage
affords one of the most beautiful illustrations of the divine
wisdom, the considerations connected with which will so
readily present themselves to any person who examines its
structure, that it is needless to indulge here in any remarks on
the subject.

The ordinary terminology applied to the leaves of plants is
that which I adopt for (1isting11islli11q the forms of feathers.
Thus,

Ovate, having the outline of an apg. . K1l

Lanceolate, tapering at both ends. Fig. 22.

Linear, narrow, with the edges parallel. Fig: 93,

Abrupt, cut even at the end. TFig. 24.
Rounded, having the extremity broadly rounded. Fig. 25.

Obtuse, narrowly rounded. Fig. 23.

Acute, sharp-pointed.
Acuminate, with a long taper point. Fig. 22, 26, .
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Accuminate and abrupt. Fig. 26, a.
Emarginate, having a notch at the end. Fig. 27.

Fra. 26, a. Fia. 26, b. Fr1a. 27.

Fig. 24. F1¢
The proportional size of the quills on the cubitus and hand,

together with their form, gives rise to several important distine-
tions, which, being characteristic of the different families and
orders, will be pointed out in the body of the work. A few
circumstances however may be here mentioned as relating to
the wings.

The breadth of the wing depends chiefly upon the length of
the cubital quills; its length principally upon that of the digi-
tal. Considered as a whole, the wing may be very long, while
its bones are very short, as in Swallows, Fig. 29, and Hum-
ming-birds, in which the cubitus in particular is extremely
diminutive. In some birds, as Gulls and Eagles, the humerus
and cubitus are very long ; in others, as partridges, very short ;
and the same remark may be made as to the digital quills.

The wing is short,
broad, convex, and
== rounded, in Grouse,
” Partridges, and other
Rasores, Fig. 28;
long, broad, straight,
and pointed in most
Pigeons. Inthe Pe-
regrine Falcon, it is
acuminate, the second
quill being longest,
and the first little
shorter ; and in the
Swallows 1s stillmore
8o, the first quill being
longest, and the rest rapidly diminished in length, Fig. 29.
Between these long, pointed wings, and the short, rounded ones

Fia. 28. Wing of Grouse.

Fic. 29. Wing of Swallow.
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of the Rasores. Fig. 28, there are various oradations. The
primary and secondary quills vary greatly in form, but the
former are almost always narrower than the latter.

The tail, by which is here meant the feathers of that organ,

may be extremely short, short, moderate. long, extremely long,

AN L
(ETr L

'16. 30.  T'ail of Dove. F16.31. Finch. F16.32. Black Martin.

and of all intermediate gradations : even. Fig. 30 ; rounded,
graduated, or \\'u(l;_:c-xh:qm(l. Fig. 33, at the end ; tapering,
pointed, emarginate, Fig. 31 ; or forked.
Fig. 32. The number of its quills varies
from eight to twenty or more, although in
by far the greater proportion of birds it is
twelve.

The tints or varieties of colour presented
by the p‘.nm:lgc are almost endless. and
greatly excel in beauty those of any other
class of animals, although our native birds
are more distinguished for eleganceof form,
than for gaudiness of attire.

The development of the feathers takes
place by means of an elongated cylindrical
matrix consisting of a capsule, a bulb,
and intermediate membranes, by which
the matter secreted by the bulb is moulded.
F16.33. TailofParrot. T,jke the foliage of trees, the plumage

of birds is shed and renewed annually. In many cases the
change takes place twice every year. The feathers being en-
tirely extravascular, or, when full-grown, destitute of blood
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vessels and completely inorganic, like horns, hoofs, and other
parts of the skin, do not undergo any other change of colour
than that produced by the fading of their tints from long ex-
posure to the weather, or that caused by the abrasion or fall of
the extremities of their filaments, when a fresh surface of a dif-
ferent colour is exposed. Many birds attain the permanent
colours of their plumage at their first moult, while others take
four or five years before they acquire their full dress. On this
subject various misstatements have been made by authors,
some of which I shall endeavour to rectify, when opportunities
oceur, in deseribing the species in which the appearances al-
luded to are most prominent.

Those who may be desirous of prosecuting the anatomy of
birds will find it advantageous to consult more especially Cu-
vier’s Lecons d’Anatomie Comparée ; Carus’s work on the same
subject ; the article Birds, by Macartney, in Rees’ Cyclopaedia ;
Dr. Grant’s Outlines of Comparative Anatomy ; the article
Aves, by Mr. Owen, in Todd’s Cyclopzdia of Anatomy and
Physiology, and Dr. Milne Edwards’ Elémens de Zoologie ;
of the details in some of which I have occasionally availed my-
self in drawing up these observations, although in no case have
1 set down any thing that I have not seen and examined in
nature for myself. It is necessary to remark, however, that no
progress can be made in comparative anatomy without repeated
and varied dissections ; and that to derive the full advantage
from zoological descriptions, it is requisite to have the bird
treated of, or at least its skin or its portrait, at hand for mspec-
tion. Above all modes of acquiring a knowledge of birds, that
1s to be recommended in which nature is chiefly consulted,
and books, especially those composed of critical disquisitions
respecting names and classifications, referred to only on rare
occasions. If one should know the structure and habits of a
species, although he should be ignorant of its name, or rather
its half-dozen names,—for it must be a rare bird indeed that
has not in the present improved state of science at least as many
as a German princess,—he may consider himself more fortunate
than if he had learned to distinguish a dozen species in a
museumn,
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Some ingenious writers have attempted to show that a know-
ledge of the internal structure of animals is not essential to the
zoologist, who, it is said, may get on remarkably well, and
form the most natural arr angements, by attending merely to
the exterior. The views of such persons are not likely to find
much favour in the eyes of those who have studied animals as
organized beings, and who do not remain satisfied with i Ispect-
m(r their surfac 0. /(mt(mi\ lwnmlx the entire structure of ani-
mals, which must be examined in all their parts, before the
zoologist can arrange them ace ording to their affinities. The
study of their interior must in fact form the basis of all arrange-
ment ; and althouch many natural groups may be formed by
attending exc lusively to the exterior of animals. it is only be-

cause their internal organization is presumed to be similar.
The external parts afford an index to the internal : and if we
find a bird having a short hooked bill and curved claws, we
shall not be wrong in inferring that it has a wide aesophagus
and a large membranous stomach. The great divisions of

* As affording a sample of the once prevalent, but now declining, notions of
this class of ornithologists, who, although they boast of he ing in advance in the
matter of the manufacturing of genera, subgenera, and names, are yet at least a
century behind in every thing that relates to structure. 1 may adduce a portion

of the 24th para; aph of Mr. Swainson’s ““ Nufural History and Classification

of Birds.”’, * Comparative anato ny regards two distinct portions of the structure
of an animal,—its inward and its outware d organization. The study of the first
is not so essential to the zoologist as the last ; and, although both are intimate-

ly connected, they may be, and have been, pursued separately. It is, for in-

stance, by no means necessary for the clear understanding of the ruminating
quadrupeds, that the naturalist should be informed that they possess more sto-
machs than any other animal ; nor is it essential to his object of defining and
classifying them, that he should know which species ruminate their food, and
lect the study of the external anatomy of

which do not. But were he to ne
these beasts, and disregard the form, direction, and substance of their horns,
the size and situation of their teeth, and other parts of their external anatomy,
he would be utterly unable to proceed ; nay, more—he would be scarcely able
to define what difference there was between an ox and an elephant. As with
quadrupeds, so with birds. The form and structure of the body, and all its va-
rious members, is comprised under the head of external anatomy ; andit isfrom
the various modifications and appearances which these parts assume, that the
ornithologist is capable of drawing such discriminating characters as enable him
to form clear conceptions of their respective peculiarities. Were he, on the

other hand, to make their infernal anatomy the basis of his system, he might
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zoology can be laid out only by a zootomist; but the details
of the system may occasionally, perhaps frequently, but never
with absolute certainty, be elaborated by him who regards only
the exterior. No rational system of ornithology has ever ap-
peared, for these two reasons: because no system-maker has
been equally acquainted with the internal structure, the exter-
nal parts, and the habits and actions of birds ; and, mere espe-
cially, because birds have not yet been subjected to a sufficiently
minute examination. I have been induced to offer these re-
marks because I regret that the science has been degraded by
having been left entirely in the hands of those who appear to
despise, because they have no knowledge of, the internal struc-
ture of birds; and I have considered it my duty to 1mpress
upon the student the necessity of dissecting with all diligence.
Were it possible to cast away all the knowledge already ac-
quired, and commence anew upon the plan of considering birds

as admirable specimens of divine workmanship, to be examined
in all their details, we should, I believe, be great gainers in

real knowledge.

I have now to point out briefly the parts observable in the
exterior of a bird, and for this purpose make reference to the
figure of a Kestrel in outline, Fig. 34.

It has already been stated that a bird may be primarily di-
vided into certain parts : The head, @ ; the neck, 5; the body,
¢, ¢ ; the tail, d; the anterior extremities or wings, ¢; and the

posterior extremities or legs, 2 The basis of all these parts

be able to classify those native birds which, from being common, might be pro-
cured for dissection ; but thousands of others must be left undetermined : and
after all, however elaborate might be his system, it would be utterly useless for
practical purposes, and unintelligible to all but professed anatomists.”” A
serious refutation of opinions like these, which belong to the ¢ dark ages,”
would seem in some measure ludicrous ; and therefore I offer no comment upon

them. Yet the same writer elsewhere exultingly exclaims—¢¢ How superficially
do we study nature I’ We truly,—men in general,—but not the discoverers of
‘¢ the only natural method.” Yet also, Mr. Macleay, the founder of the cir-
cular system, distinctly declares that ¢ the only probability of our ever under-
standing the great scheme of the creation must depend on studying the method
in which the organs and properties of natural beings vary ;' and Mr., Swainson
quotes this with approbation, even while recommending a method constructed

of hills, feet, and feathers, without a single muscle or nerve.
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has been seen in the skeleton figured in Plate I. The head is
composed of the brain, its membranes, the bones of the skull
and face, the organs of sight, hearing, smelling, and tasting,
with those of prehension and deglutition, and various other
parts. The neck is the more or less elongated and flexile part
by which the head is joined to the body, and is composed of
the cervical vertebrae, various muscles, the cesophagus, the
vindpipe, nerves, and blood-vessels. The body is the basis of
the-whole, consisting of the dorsal and sacral vertebree, the ribs,
the sternum, the clavicles, the scapula, the heart, bronchi,
lungs, liver, stomach, intestines, kidneys, genital organs, and
various other parts. The tail is composed of the coceygeal
vertebrae, their muscles, and the quills. The anterior extre-
mity consists of the bones of the humerus, cubitus, and hand.
with the muscles, and quills ; the posterior extremities of the
femur, leg, tarsus, and toes, with their muscles. All these
parts, excepting the bill, the nostrils, the eyes, the tarsi, and
the toes, are generally covered with feathers.

Now, considering the Kestrel with reference to its exterior
only, we observe the following parts :

The b:ill, 1, 2, composed of two mandibles, an upper, 1, and
a lower, 2, which are formed of horny substances ensheathing
the jaws.

In the upper mandible are distinguished the base, 3 ; the
culmen or ridge, 4, of which the outline is named the dorsal
line ; the edges, 5; the point, 6.

In the lower mandible are seen the base, 7, 8, distinguished
into the crura, 7, covering part of the rami of the jaw, and the
angle, 8, or junction of the crura; the ridge, 9 ; the edges,
10 ; and the point.

The cere, 11, which is not of general occurrence, is a portion
of bare skin at the base of the upper mandible.

The nostrils, 12.

The angle of the mouth, 13.

The lore, 14, or part between the angle of the mouth and
the eye.

The eye, 15, in which are distinguished the pupil or dark
central part, the iris or coloured circle surrounding the pupil,
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the eyelids, upper and lower, the supraocular ridge, 16, not
general in birds. There are besides frequently a bare space
about the eye, or a membrane above it, and various fleshy or
carunculated appendages.

There are also frequently bristle-like feathers at the base of
the mandibles, as well as tufts of feathers on the head.

The anterior part of the head is named the forehead, or
frontal region, 17; the upper part, the crown, or vertical re-
gion, 18 ; the hind part, the occiput, or occipital region, 19.
The sides of the head include the space from the ear to the
angle of the mouth, in which are distinguished especially the
ear-coverts, 20. 'The feathers on these parts are named frontal,
vertical, occipital, and lateral, or facial.

The neck may be divided into the upper, middle, and lower
parts, each of which has a posterior, a lateral, and an anterior
portion, which however it is not always necessary to specify.
The feathers covering this part are named cervical, and may
be anterior, lateral, posterior, superior, and inferior. Those on
the upper part or throat, 21, are often named gular; on the
lower anterior part, 22, jugular; on the upper hind neck,
nucha, or nape, 23, nuchal. The part at the angle of the jaw,
or interspace of the crura of the lower mandible, some name
the chin; but this term is absurd, birds having no chin pro-
perly so called, and the part in question not being at all an-
alogous to the chin in man.

In the body, the following parts are distinguished :

The back, of which there are the anterior, 24, the middle.
25, and the posterior, 26, regions. :

The scapular region, 27, is that over the scapula and humerus.

The hypochondrial space, or side, lies under the wing.

The breast commences at the anterior part of the sternum, 28,
and extends to near its posterior extremity, 29 ; or, as the thorax
and abdomen are not separated by a diaphragm, as in quadru-
peds, it may be better to consider the entire space defined by
the sternum as the fore part of the thorax.

The abdomen, 30, in that case, is the space from the pos-
terior edge of the sternum to the anus or vent.
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The feathers covering the back are named dorsal ; the breast.
pectoral ; the sides, hypochondrial or lateral.

In the tail are distinguished the tail-feathers, or tail-quills,
31; and the upper and lower tail-coverts, the latter marked 32.

F16. 34, The Kestrel.

The wings are the anterior extremities, in which are distin-
guished the different parts already pointed out in speaking of
the skeleton; the humerus, cubitus, and hand or pinion.
Hence the quills, or large feathers, are divided into humeral.
usually termed tertiary by ornithologists, who begin to count
at the wrong end, 33 ; cubital, or secondary, 34, and Fig. 29,
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@; and digital or primary, 35, and Fig. 29, 4. Those on
the first finger, 35, are named alular. The series of large
feathers immediately covering the quills is composed of the
larger coverts, which are also named humeral, cubital or secon-
dznk'y, 36, and digital or primary, 87. The other feathers of
tho'wing are named the smaller wing-coverts. The lower sur-
face of the wing is similarly feathered.

In the posterior extremities, or legs, are distinguished the
femoral region or thigh, generally concealed ; the leg properly
so called, or the tibia, 38, generally feathered, sometimes bare
for a greater or less extent above the ancle Joint, which is gene-
rally mistaken for the knee ; the tarsus, 39, almost always bare,
and covered with scales or plates, of various forms, and vari-
ously disposed.

Lastly, we have the toes, 40, which vary in number, al-
though there are never more than four, unless the spur be con-
sidered as a toe, nor fewer than three ; for the Ostrich, which
was formerly held to have only two, has lately been shewn by
Dr. Riley to have moreover a rudimentary inner toe. They
are covered above with scales of large size, laterally with
smaller, beneath with papillze, and have their extremiities
sheathed with horny claws, varying much in length and form
in the different species, and in the present bird, the Kestrel,
long, curved, and tapering to a fine point.

These introductory observations will suffice to enable the
reader to follow me in my deseriptions, which comprehend,
besides the details of the exterior, several particulars respecting
the internal structure of the different species. To acquire a
satisﬁwt()l'}' knowladgc of any bird, one must, in the first place,
obtain a general idea of its external appearance, so as not only
to be able to distinguish it at sight, but also to know in what
respects. it resembles others, or differs from them. Then he
ought to examine its interior, and more especially its digestive
organs, which indicate the nature of its food, the latter neces-
sarily determining its haunts. He now seeks it there, and

observes its mode of walking and flying, its favourite places of
resort, and its various actions, listens to its notes, follows it to
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its nest, which he inspects, and takes note of its migrations or
local shiftings. The food can be detected with accuracy only
by opening the crop and gizzard ; and the changes in the
colour of the plumage can be ascertained only by procuring
individuals at different seasons. In attending to these and
other particulars, one necessarily requires much enthusiasm,
and consumes much time. Indeed the task of writing the
history of a bird not of common occurrence, such as the Golden
Eagle, the Raven, or the Rock Pigeon, is by no means so easy
as might be imagined, unless to those who merely compose it
from the accounts given by original observers, whom they fre-
quently greatly excel in popular estimation, although in very
many instances they cannot so much as have seen the objects
of which they so confidently write. When the student has
rendered himself familiar with a few species, his pursuits daily
become more interesting ; and if he at the same time compare
his notes with the descriptions given by authors, he will find
additional pleasure in observing the particulars in which there
is a mutual agreement, and perhaps in occasionally detecting
errors in his own or their statements. But at what precise
period he becomes an ornithologist, I cannot venture to affirm :
whether the first day on which he brings home a Sparrow or a
Chaffinch, or after he has studied an hundred birds. and read
the works of half as many authors.

Notwithstanding the impediments presented by the necessary
restrictions preventing persons carrying guns from strolling
over the country, there is scarcely any district in Britain that
does not present a good field for ornithological research. The
uncultivated moors, the craggy summits of the mountains, the
wooded glens, the birch and pine forests of the north, the plan-
tations and parks of the south, the cultivated fields. the pastures
and downs, the sandy beaches, the rocky shores, and the
islands of the sea, have all their peculiar species, whose history
can be satisfactorily traced only in connection with the physi-
cal geography of the districts or tracts in which they reside.
For this reason, some knowledge of geology and botany will
always be useful to the ornithologist. The subject of the dis-
tribution of birds, even in our own island, small as its extent
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18, has net=yet received much attention ; so that, in occasionally
presenting local lists of species, accompanied by explanatory
remarks on the nature of the districts, I shall not be unneces-
sarily extending my observations; and the general results, to
be presented at the conclusion of my labours, will, I trust,
prove of considerable interest.

In the meantime, it may be mentioned that the number of
species hitherto observed in Britain amounts to about tswe-hws-
dred-nndninety-five. Of these about a hundred and twenty-five
reside in the country throughout the year; sixty visit us in
sumther, and depart in autumn ; thirty are winter visitants ;
and the rest, about eighty, may be included in the class of
stragglers, or accidental, or irregular visitants. Besides these,
a species, formerly plentiful in certain districts, the Great
Wood Grouse, 7etrao Urogallus, has been extirpated ; and
the same may be said of the Crane, Grus cinerea, of which one
or two individuals only have been seen of late years.
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EXPLANATION OF THE PLATES ILLUSTRATIVE
OF THE INTRODUCTION.

The objects are represented half the natural size.

e

Wy

Prate 1. Skeleton of the Golden Eagle, Aquila Chrysaétus. | “
a, the cranium. | #, w, the two carpal bones between these |
b, the upper jaw. ‘ letters.
¢, the lower jaw. | #, metacarpal bones.
d, e, cervical vertebre, y, first digit.
e, f, dorsal vertebrz. | 2, bone of first phalanx of finger, to
J; g, sacral and caudal vertebrze, which is appended another.

h, k, spinous processes of cervical ver- | 4, B, v, 0os innominatum,
tebree. e, ilium,

i, i, their transverse processes. B, ischium,

J»J, united sacrum and pelvis.

k, &, ribs.

{, spinal portion of rib.

v, 0s pubis.

3, ischiadic foramen.
&, obturator notch.
m, sternal portion.

Z, , thigh bone.

n, n, processes of ribs. 7, u, its two condyles,

0, p, q, sternum, 4, bones of the leg.

o, crest of sternum, | 4, tibia.

2, body of sternum. +, fibula.

¢, its posterior margin. =, ancle joint,

7, coracoid bone or clavicle. 2, tarsus and metatarsus united, com-
8, 8, furcula. monly called tarsus.

¢, scapula. | #, small metatarsal bone of first toe.
u, %, humeral bone. 1, first or hind toe.

v, w, cubitus. 2, second or inner toe.

v, v, ulna. | 3, third or middle toe.

w, w, radius. 4, fourth or outer toe.

Prate II.  Wing of the Domestic Pigeon, Columba Livia.

Fre. 1. Upper surface of Wing, the | ¢, f, quills.
small feathers removed. | e, d, cubital or secondary quills.
d, f, digital or primary quills.

a, b, junction of wing with the body. | g, e, alular quills.

b, ¢, humerus or arm. |

¢, d, cubitus or fore-arm, . Fre. 2. Lower surface of Wing. The
d, e, f, hand or pinion. [

e, alula or spurious pinion. numbers as in Fig. 1.

same parts marked by the same
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Prare III. Bones and Musecles of the Wing of the Domestic

Pigeon, Columba Livia.

Frc. 1. Bones of the Wing.

a, scapula.

ad

, tip of coracoid bone.
b, e, os humeri or arm-bone.
d, cubitus or ulna and radius.

)

,
1, carpal bones.

~

d, e, metacarpal bones.
e, f, the two phalanges of the finger.
g, pollex or first finger.

Fie. 2. Muscles seen on the upper side
of the Wing.

a, the body.

b, ¢, humerus or arm.

¢, d, cubitus or fore-arm. E
d, e, f, g, hand. ‘
1, trapezius. [
2, serratus magnus anticus. :
3, latissimus dorsi.

3, a, its anterior portion. [
3, b, its posterior portion.

4, pectoralis major.

8, supra-spinatus.

9, infra-spinatus.

10, deltoides.

11, tensor plice ale.

12, retractor plice ale.

13, flexor cubiti, or biceps flexor.
14, extensor cubiti.

16, flexor carpi ulnaris.

22, extensor carpi ulnaris.

23, extensor primi digiti.

24, extensor digitorum.

25, extensor carpi radialis brevis.
27, adductor primi digiti.

28, abductor primi digiti.

29, abductor digiti.
30, adductor digiti.
31, supinator or extensor digiti.

Fic. 3. Muscles seen on the lower side
of the Wing.

a, the body.

Sl

, ¢, humerus.

o

, d, cubitus.
1, e, f, g, hand.
4, pectoralis major.

~

11, tensor plicee alz.

12, retractor plicee ale.

13, biceps flexor.

14, extensor cubiti.

15, extensor metacarpi radialis longior,
or supinator radii longus.

16, flexor carpi ulnaris.

17, palmaris longus.

18, flexor digitorum.

19, flexor carpi radialis.

20, extensor carpi.

21, pronator radii teres.

26, flexor primi digiti.

27, adductor primi digiti.

28, abductor primi digiti.

29, abductor digiti.

30, adductor digiti.

Fre. 4. Muscles concealed by the pec-
toralis major.

5, pectoralis medius.
6, pectoralis minor.

7, clavicularis.
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Digestive Organs of the Peregrine Falcon, Falco

peregrinus.

Fic. 1. Head.

upper mandible.

b, cere, and nostril.

¢, dorsal outline of upper mandible.
d, angle of mouth.

d, e, lower mandible.

d, b, base of upper mandible.

d, f, base of lower mandible.

J, angle of lower mandible.

dorsal outline of lower mandible,

Fia. 2.

Roof of Mouth.

b, ¢, posterior aperture of the nasal
organs.

a, its anterior part, or palatal slit.

e, series of pointed papillee.

¢, a, a, flat surface, on which the tongue

is applied.

[y

curved series of papillee.

I

edges of upper mandible.

Fic.3. Tongue and aperture of Wind-
pipe.
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