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VOUNG MALLARD SHIELDED FROM THE RAIN BENEATH THEIR
MOTHERS' WINGS.
From ** Surface-Feeding Ducks," Ipmm'ss:‘an of the author, Mr. J. G. Millais, and the
{

publishers, Messrs. Longmans, Green & Co.
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Photo by Saville-Kend,
AMERICAN WOOLLY OPOSSUM,
Only in the opossums are the voung carried after this fashion.

Photo by W, P, Dando, F.Z.5.
INDIAN WILD S50W AND LITTER.

L3 ."x{:l'LIIIj.I:_]I}Ill.:':'-, though af first helpless, are soon able torun.  Their striped coloration
i= & survival of an earlier, adult livery.
14l
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ZORILLA AND YOUNG.

Note that the stripes are more distinet in the young,

Photo by York & Som, Notting Hill.
PACAS OR SPOTTED CAVIES,

These animals show how stripes are broken up to form a spotted livery.

26]
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YOUNG AMERICAN TAPIR.
The stripes are on the way to become broken up into spots,

FPhoto by G. W. Wilson & Co., Ltd., Aberdeen.

ADULT AMERICAN TAPIR.
The adult is s&ll-coloured, strong
Malayan Tapir.
28]

ly contrasting in this respect with the larger












YOUNG MALAYAN TAPIR.
The evolution of a spotted livery has proceeded further than in the Common Tapir,

Photo by York & Som, Notting Hill,
ADULT MALAYAN TAPIR.

The coloration of the Malayan Tapir is unique, and is apparently of a highly
protective character, as also, curiously enough, is that of the young,
30]
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W. P. Dando, F.Z.5.
WHITE-TAILED GNU AND CALF.

When they first appear, the horns of the gnu have the form of short blunt

b spikes, set wide apart. Thej singular hook-:heped horns of the adult touching at

t their bases, are very slowly developed, but of the intermediate stages of growth
L there are no records,
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After a drawing by Sir Harry Johnston from ' Marvels of the Universe ™

MAMMOTHS,

. The Mammoths, and probably other extinet
n long hair, The existing species of elephant
VETY young,

sab|

species of Elephants, were covered
§ pass through a hairy stapge when


















Pholo by W, P. Dando.

CHIMPANZEE—"' JiMMYy,"

The foot, in the Apes, serves ns g hand, as may be seen
toe, which serves as g thumb. In Man {)
lost, and the foot has lengthened ; but in
inwards when sitting,

5z6]

m the oppozable hind-
1S power of moving the big-toe has been
Very young children the solez still turn












GREENFINCH AND YOUNG.
The adult greenfinch is g seed-e
a more stimulating diet,

ater, but the young are fed on insects, which form

Fhotos by Miss E, L. Turner

COMMON BUNTING AND YOUNG

The lju_uliu-_;u, like the

oh regurgitated insects, |
54]

Finches, are secd-eaters, but the young are fed at first
dler on insects in the raw state,












I and 3,

YOUNG WILLOW-WRENS (Photos by Miss E
A

- YOUNG PIGEON (Photo by C. Reid, Wishaw)
The Pigeon, a near relation of the Plover,

. L. Trurner)

is in its nestling
Btage reduced to the same helpless condition which obtajns Ao
the Passeres—e. g, Willow Wren—and for the same Tensons,
56]












A WATER RAIL REMOVING HER EGGS

(irom a nest whose safety she imagined was threatened).

AND YOUNG

FPhotos by Miss E. L. Tuirner.

EEARDED TIT AND YOUNG,

Tit is ove of the most remarkable of
Ve most curiously ornamented mounths.

The Bearded
young hg

58]

all our native birds : the
















































TREE PIPIT REMOVING FECES FROM NEST.

In the " Perching " birds the feecal matter of the voung is enclosed within a
delicate skin, enabling the mother to remoyve it from the nest, and thus keep it
in a sanitary condition,

7z]




































FEEDING YOUNG.

LORMORANT

THITERNL,

g the head down the throat of the

withdrawing semi-dipested fish.

lnke their food by throstin

Young Cormorants, like yvoung Pelicans.

o)
















































STONE CURLEW BROODINC

r, DISTRESSED BY HEAT.
That brooding birds are greatly distres=zed |
recently been discovered., The open mouth and

¥ long exposure to the sun has only
uplifted feathers are sure signs of this,

e .1'%-_“ ¥ o F
P Pholos by W, Bickerton,

o

N

‘.'I:Ji_.'h:'t_i BLACKCAPS
Nestling birds suffer no
i panting for breaih.
2]

DISTRESSED BY THE HEAT
less from too much sun.

The birds in this nest are
























NESTLING CASSOWARY,

The 'x.‘i'l."\"‘!l‘-'l.'."lt'_'.' 18 4 fear relation of the emu, but in the |“":l]i”'-\.' stage it is less
completely striped, and in the adult more brightly coloured.

NMESTLING EMU,

The Emu is one of the oldest types of living birds, and in the nestling stage it is
one of the most completely striped.

L].ﬂll












YOUNG OSTRICH. CEREOPSIS GOOSE,

Hn the nestling ostrich the stripes The voung of this goose, and its near
Ersist only in the neck ; those on the allies, alone among the goose-tribe, display
pody have been brokem up by the a striped livery.

mriously transformed down-feathers.

e
‘ard Studips.

fmwf.ﬁﬂd.'d W

NESTLING RAZOR-BILL.

The young Razor-bill has the head buff white, the back dark brown ; in its
near relation, the Guillemot, the neck is striped during the nestling stage,
100]


















SNIPE CHICES.

The buffish white, and black, stripes, and the rich chestnut ground colour which
make up the coloration of the young snipe cause it to harmonise most perfectly with
it8 surroundings,

| Pholos by Miss E. L, Turner, -

YOUNG SNIPE ON THE BACK OF THE MOTHER,

The protective value of the striped liveries of the adult and nestling snipe is
well shown by the difficulty one has to find the birds in this iliush‘ul.fﬂll.g 5

104]
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4
i Photos by A. H, Bishap.
NESTLINGS OF

THE COMMON TERN (UPPER FIGURE) AND OF

IHE RINGED PLOVER (LOWER FIGURE).

Showing the close resemblance whi
their surroundings, ‘The nest of the

“longitudinal stripes are 1o he seen in ¢
become broken up to form mottlings,

108]

ch obtains between the downy vounz and
voung lerns contains an egr.  Traces of
he young plovers: in the terns they have


















NESTLING BEARDED TIT, SHOWING GAPE WATTLES AND PALATAL
THE EREMARKABLE ORNAMENTATION MARKINGS OF THE NESTLING
OF THE INSIDE OF THE MOUTH. GOULDIAN FINCH.

1132]












NESTLING SHORT-EARED OWLS,

Photos by Miss E, L. Turner,

NESTLING GRE AT CRESTED GREBES.
The nestling owls have transversely barred down, in the grebes it is longitudinally
striped.  The barred type of down is met witl only among the owls,

£14]












X OUNG HAWEPINCHES.,
The Hawfinch nestling iz unn=ually downy., As o rale voung finches are almost,
or entirely, naked.

|'.'|'i|'l'i'!.l '._', .'l,r.'., Ie Jll _|r WFIET .

| YOUNG SPARROW-HAWEKS.
Young 3'-'-'-'\-'14"-I'-'II|:'-'"-‘-]*-. i:|1:’.]';r downy stage, bear a cloge likeness, but the down-
feathers of the Hawks differ comipletely in their character from those of Owls,
110





















122 THE INFANCY OF ANIMALS

to a mere vestige, though occasionally, in the embryo
ostrich, this digit bears the vestige of a claw.

So, then, the wing of the hoatzin does repeat, as a
passing phase, the characters which were a permanent
feature in this ancient bird. And from this we may
gather that the characters they share in common are in-
timately connected with the struggle for existence in both
cases. Now as to the evidence conveyed by the fossil.

In the first place, from the structure of the feet we know
that this ancient bird was arboreal; and we may infer
therefore that its young were hatched in trees, as in the
hoatzin to-day. This being so, they would need precisely
similar aids to locomotion and safeguards against acci-
dent : further, on the attainment of adult life there would

be the critical period of the annual moult to be faced.

Now at this early stage of avian evolution it is probable
that all the quills would be moulted at once, as in the
ducks, geese, rails, and many other birds to-day. This
would render any assistance from the wings, during the
work of climbing about in the search for food, extremely
valuable, and hence what is but a passing phase in the
development of the wing in the hoatzin was a permanent
condition in archzopteryx. .

But we have not yet surveyed all the evidence that the
wings of nestling birds can afford us in this connection ;
and the facts now to be marshalled lend no little weight
to what has already been said, while they further show
how features, apparently inexplicable, may become sud-
denly invested with a meaning and importance hitherto
undreamed of.

The further evidence, then, which we are now to take,
is furnished by the nestlings of the gallinaceous birds. If
the wings of a young fowl, or a young pheasant, or rather

|
1






124 THE INFANCY OF ANIMALS

But we can carry our evidence yet further, for there
seems good reason to believe that the phenomena described
in the hoatzin and the gallinaceous birds were at one
time common to all birds. At any rate birds so remote
as the touracous on the one hand, and the rhea, or South
American ostrich, and the tinamous on the other, also
display an arrested development of the outermost quills,
and a free finger-tip during the nestling stages; and the
two last-named species have lived remote from trees for
countless ages !

The fact that similar traces of an arboreal life are rarely
to be met with in the precocious young of birds other
than gallinaceous birds is a curious and extremely inter-
esting point, revealing not only changes in the tactics
adopted for the escape from enemies, but drawing attention:
to another, and what we may call a second string to the
bow practised by the gallinaceous birds themselves. It
is to be remembered that these latter are reared in com-
paratively large families, and that they in consequence
afford a conspicuous and tempting bait to prowling car-
nivora.

Accordingly, as soon as danger is realised by the parent,
the alarm-note is given and the young scatter in all direc-
tions. Halting at last, they then fall back upon this
“gecond string ’—protective coloration. That is to say,
they have, in addition to the remarkably accelerated
flight, also acquired a peculiar type of plumage which
enables them to assimilate with their surroundings. Now
it would seem that this precocious power of flight has
not proved a really satisfactory method of escape, inasmuch
as in fleeing from immediate danger the young either
strayed too far to render recall possible, or they fled
into new dangers. Consequently the young of other




YOUNG STONE CURLEWS,

The curious attitude assumed by the young Stone Curlew when alarmed, and
its striped coloration, render it inviaible 1o its encmies.

Photos by Miss E. I Turner,

YOUNG PARTRIDGES.

These wear the livery characteristic af all young game-hirds ¢
the position adopted when alarmed :
cause it Lo blend with its surro

x24]

they have assumed
the stripes of the body, cutting up its contour,
indings,









126 THE INFANCY OF ANIMALS

the nidicolous type, which, ushered into the world blind,
naked, and helpless, stand in such strong contrast with
those just described. According to the terms of our
argument, birds were originally strictly arboreal creatures,
and their young, like those of reptiles, were active from
the moment they left the shell.

The evidence in support of this condition seems to
admit of little doubt, but it is plain that such activity
must have been attended with very considerable infant
mortality through the young falling to the ground. A
not inconsiderable number would perish through weak-
ness ; the habit of dispersing among the branches of the
nesting tree resulting in irregular and insufficient feeding
of those which had strayed too far to meet the parents
returning with food. Thus would begin the initiation
of the new type of nestling, the struggle for existence
weeding out the more active individuals and favouring
the more sedentary.

In other words we can trace the action of natural
selection along two divergent paths. In the one case
a certain number of species, from one cause or another,
seem to have been driven to shift their nurseries from
the forests to open ground. Herein the activity of the
young was further increased, resulting in types such as
the nestlings of the gallinaceous birds, rails, cranes, and
plovers, all of which, in the course of time, have undergone
considerable transformation in different directions in
response to the needs of their several environments. In
the other, wherein the arboreal nurseries were retained,
a process of selection has taken place whereby a curtail-
ment of the activity of the young has been brought about.
And this has been accomplished by reducing the amount

of food yolk enclosed in the egg.

- —






128 THE INFANCY OF ANIMALS

resort to trees for a nursery. But in these cases the
young are evidently on the way to become nidicolous.
In appearance they are not to be distinguished from
nidifugous types, but in behaviour they are nidicolous.

These instances seem the more remarkable because they
stand in such striking contrast with what obtains among
their immediate allies. But as a matter of fact there are
a number of instances wherein nidifugous are in process
of transformation into nidicolous types—such as, for
example, the gannets, cormorants, pelicans and their allies,
which in the early stages of development are now ab-
solutely helpless, and some are losing their downy covering
as in typical nidicolous birds. While the pelicans always
nest upon the ground, some species both of gannets and
cormorants nest in trees, either sporadically or constantly,
as the conditions of the environment may determine.
Various intermediate stages in this process of “ hobbling ”
may be studied in the case of those species which, having
precocious young, nest in colonies, often of vast size, or
on the ledges of precipitous cliffs.

The reduction of the food-yolk, and the consequent
earlier hatching of the young of such species, are decidedly
advantageous changes. The gain of such curtailment
of movement is, to species which nest in colonies on
the ground, obvious. Active young, hatched in colonies
affording free space wherein to roam, would soon become
lost amid the general crowd of nestlings, and hence speedily
starve—even if the adults had acquired the habit of in-
discriminately feeding any nestling of the colony which
clamoured for food. In the case of cliff-breeding species
like guillemots and razor-bills, and many species of gulls,
this quiescence saves an enormous mortality through falls
from the cliffs.

il e e e il
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134 THE INFANCY OF ANIMALS

then, we have another demonstration of the way ancestral
characters appear, and vanish during the life-history of
their descendants. But this by the way.

After such a comparison there could be no doubt about
the identity of these ankle and foot bones in the two
creatures—bird and reptile. But the story is not complete.
If this ancient reptile helps us to interpret the bird, so the
bird, on the other hand, helps us to interpret the reptile.
For in all other reptiles, as in the more highly organised
mammals, of whom man is the chief ornament, the ankle-
bones are represented not by two, but a number of separate
bones, arranged in two rows. In the reptile, whether the
ankle-bones be few or many, and in the bird, the hinge or
joint between the shank and the foot is formed between
these two rows; in the mammal it is formed between the:
uppermost row and the shank.

But how is it that the fossil reptile and the bird agree,
and differ from all living reptiles in having but two
separate ankle-bones—in the adult bird indeed even these
seem to have vanished ? To answer this we must examine
the foot of the embryo bird. Here we may find as many
as six separate bones, though represented only in soft
cartilage, two forming the upper and four the lower row.
But speedily these separate elements blend together, and
later come to form the mallet, and the oval disc with which
we started. Thus, then, we may gather from this study of
the leg of the young bird, that there exists an undoubted
relationship with the reptiles, and more particularly with
the dinosaurs : and this evidence could be further supple-
mented by a study of the rest of the leg.

The wing of the young bird tells us little in regard to this
reptilian ancestry ; but it throws a flood of light on the
past history of its evolution. Some evidence of this has










| TAWHY EAGLE
I Acgrila aesadul

1. ARCHEOPTERYX. 2. TAWNY EAGLE.

The tail of .\l'l.'tul.‘vn'[lh_'r?.'_'c wis maie up of a number of :-l:"|:l:!.!|".l1.l.‘ hones, Ii!!it: il
Rizard’s tail, and each separate bone bore a pair of tail-feathers. In all other birds,
¢.§. eagle, these scparate bones have been shortened and fused into a single plate,
causing  the tail-feathers to assumefa fan-wise arrangement,

E36









138 THE INFANCY OF ANIMALS

Years ago, when Huxley turned that penetrating and
versatile mind of his to the subject of the classification
of birds, he speedily discovered that the accepted systems
of the day were mere artificial, mechanical makeshifts.
He replaced them with a system which, whatever its
defects, was vastly superior to any other hitherto con-
ceived of. And this because he realised, what his pre-
decessors had not, that the superficial, external likenesses,
which animals often present, are absolutely untrustworthy
evidences of relationship. It was this criterion of super-
ficial resemblances which led the older naturalists to
regard the whale as a fish, and the swift and the swallow
as nearly related species.

Huxley, knowing little or nothing about birds, from the
ornithologist’s point of view, came to his subject without
any preconceived notions. He sought to avoid the
danger of prejudicing his mind by mere externals, and
by turning his attention instead to a study of deep-seated,
internal structures, to establish a classification which
should express, more or less accurately, the inter-relation-
ship of the various groups of birds one to another. He
chose, and wisely, to make the skull the corner-stone of
this classification. But he left out of account the evidence
furnished by young birds; neither their embryonic nor
early post-embryonic characters entered into his calcula-
tions. - Thereby he missed some extremely important
evidence such as he was seeking; evidence, too, such as
his soul loved, pigeonholed as it might have been under
the “comfortable word Evolution,” for further use in
some of those brilliant discourses delivered during his
championship of the cause of Darwinism and liberty of
thought.

What then, precisely, were the points which Huxley
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scheme, is the palatine. In the emu (Fig. A) this is a
roughly triangular plate (Pa), the base of which is applied
in part to the foot of the vomer, and in part to the
outer border of the pterygoid, as may be seen in the plate.
Now compare this with the palate of the South American
ostrich or rhea (Fig. C).

Here it will be noticed the vomer is reduced in size,
the palatines have moved inwards toward the middle
line, beneath the anterior ends of the pterygoids, and
towards one another. In both, emu and rhea, it should
further be noticed, for the better comprehension of our
story, that the bones known as the palatine processes (Mx),
or ingrowths of the maxille, are very large. In the skull
of the tinamou, also a South American bird, and un-
doubtedly related to the rhea, we get a still further re-
duction of the vomer, while the palatines and pterygoids
have become relatively longer, and more rod-shaped.

Very well. Now compare these three palates with those
of the gull (Fig. E) and the common fowl (Fig. D). In the
gull, it will be seen, the vomer is still further reduced, and,
what is more remarkable, is now no longer in touch with
the pterygoids, but is borne by the palatines (Pa), which
have greatly increased in length, and have met one another
in the middle line. The pterygoids, it will be noticed,
are slender rods articulating by a cup-and-ball joint
with the ends of the closely apposed palatines, while the
palatine processes of the maxille, to which attention
has just been drawn, are extremely reduced.

Pass from this to the palate of the fowl. This presents
the same general features as are seen in the gull, but the
vomer is still further reduced, and is commonly absent
altogether, If this palate be compared with that of the
emu, with which we started, the differences between
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142 THE INFANCY OF ANIMALS

vomer, while in others they just fall short of touching,
as in our illustration. And now a curious thing takes
place. The forwardly directed spike of the pterygoid,
to which we have referred, rests upon the upper surface
of the palatine, and in due course becomes separated from
the main shaft, almost as if by fracture, just behind the
end of the palatine. Next the fractured end fuses with
the palatine, so that its identity is completely lost, and
thereafter the cup-and-ball joint forms, apparently between
the palatine and pterygoid, but really between the hinder
end of this fused segment of pterygoid and its larger
moiety. When we come to examine a large series of
different types of birds, we find this spike-like anterior end
of the pterygoid growing smaller and smaller; in some
only a mere nodule of bone appears, in others even this
is wanting. And the same is true of the vomer. In the
hawk tribe, for instance, there is a more or less distinct
“ hemipterygoid,” but this has vanished in the falcons.

Surely a more interesting illustration of the stages
whereby new types of structure are evolved it would
be hard to find anywhere, Huxley was, rightly enough,
impressed by the profound difference which obtains
between the palatal region of the ostrich tribe and those
of all other birds ; and he of all men would have appreciated
to the full the facts revealed by a study of the skulls of
nestling birds, if only chance had happened to start his
curiosity in this direction. No more striking demonstra-
tion could be found of the contention that animals, in
the course of their individual development, or * ontogeny,”
repeat the history of their race.

It is difficult for the layman, for obvious reasons, to
examine such facts as the foregoing for himself, or even,
perhaps, to appreciate their full significance—at any
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The parrots again display striking differences in the
form of the beak when nestling and adult are compared.
In the cocatiel (Calopsittacus), for example, the beak in
the adult is short, and the upper jaw terminates in a
sharp point : in the nestling, on the other hand, the whole
beak is larger, relatively. The upper jaw, it will be noticed,
differs absolutely in shape, the tumid area pierced by the
nostril is larger, and if a vertical line from the point of
this globular swelling be drawn it will be found to pass
downwards in front of the lower jaw ; in the adult such
a line passes through its middle.

Further, in the nestling the upper jaw terminates in a
broad, scoop-like tip instead of in a point, suggesting an
earlier stage of development, when the food was different
from that now eaten. The tip of this beak, it will further
be noticed, bears a pointed cap : this is the “ egg-tooth,”
a small, sharp-pointed, calcareous body used as a shell-
breaker—that is to say, as a sort of *tin-opener,” for
therewith the bird when about to be hatched cuts away
a portion of the shell the more easily to effect its escape.

The egg-tooth is not peculiar to the parrots ; it is found
on the tip of the beak of all young birds, and soon after
hatching becomes detached. It is also, be it noted,
found in reptiles, and in the young echidna among the
mammalia. Here is an instance of a structure which is
not an ‘ ancestral” character in the sense in which this
term is used. That is to say, it does not represent a some-
time adult character, but is, and always has been, an
accompaniment of the final embryonic stage.

This reference to the * egg-tooth ” naturally suggests
the question—Are any traces to be found of teeth in the
jaws of young birds ! They may well be sought for, since
ages ago many species, like Archzopteryx, Ichthyornis,




























) JO eI g

[=51
1D ARIAIREAD £194 1 J0 ST [AVD TV

1xa) 1)) U 0} (LGS RATES SIME] . WAOD o ,......n_...m._n....._..v.___..u... QM M1 O puoaas a1l H_”._E._.ﬂ..__._. 2 Al S1M0) Junos 250 I

“IAMO0 ANMYI ONOAOA
"mPYED A1

‘prey "D Aq ooy

"TAMAO NIVH DNO0A

Weakd “d M A opyd









































































YOUNG CAIMANS EMERGING FROM THE EGG.
The sharply contrasted bands of colour disappear with age.

FPhoto by W. ."im'n’.l‘.f-ﬁerni F.Z.5.
BLUE-TONGUED LIZARD AND YOUNG.

Female with her family of twelve voung ones.  In the voung the body is
relatively shorter, the limbs longer, than in the adult,
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sRELETON OF THE GREEN TURTLE.
Wherein the bony shell, originally developed in the skin, has become
fused with the skeleton.

SKELETON OF THE LEATHERY TURTLE,

Here the bony shell formed in the skin remains distinct from the skeleton.
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TRANSFORMATIONS OF THE EEL.

Young eels display the extroordinary phenomenon of decreasing in size as they
increase in age, up to a certain point ; then they begin to assume the adult shape
and continuous growth. The two lower figures should be transposed.
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EARLY STAGES IN THE LIFE-HISTORY OF THE CRAH.

The newlv-hatched erab, and for some time after. lives at the surfoee of the
ged : the adult dwells on the 2ea-bottom.












THE CAST-OFF CLOTHING OF A CRARB.
The shell of the crab, having
represents the successive gle individual, each larper
than the last,
2368}

once hardened, cannot CTOW,

The above series
ly moulted shells of a single
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From Pholos by Fred. Enock, F.I..5.

FOUR STAGES IN THE LIFE-HISTORY OF THE PUSS MOTH.
I. Young caterpillar. 2. Full-grown caterpillar, 3. Puss moth five seconds’ after
cmergence from cocoon before the wings have expanded. 4. Development complete,
244]






























































































































