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BIRDS II3

north. In this way, from the fact of each succeeding
generation adding a piece, however small, to the original
journey,we get in the course of an enormous period the
gigantic travels of our actual migratory birds. And
as the route is only a little longer in each generation,
selection does not make too exacting a demand on the
birds, and there will always be some that can perform
the longer journey.

Thus the power of flight has been strengthened
gradually, and the sense of direction has steadily
increased up to its present pitch. This sense consists
especially in a marvellous memory, which has grown
steadily as the route lengthened. If we did not know
that it had been built up gradually, we should hardly be
able to understand to-day how the birds can retain an
impression of the routes they have only travelled over
twice with their parents. But this memory is not so
much a capacity for observing the path over the regions
they have traversed as the power to keep the various
directions that they took in their flight, and so there
must also be a sense of orientation, or direction, that
enables the birds to keep their way even when they are
turned aside. That they do not need to any great
extent to look down on the country is clear from the
fact that night-time is often chosen for the migration.
Nevertheless, they do need some sight of the earth,
however faint and shadowy, otherwise they would rise
above the clouds, and would not fly so low in bad
weather,

However, this enormous development of memory in

the migratory birds is not altogether strange. Even
H
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Science pursues the same method. It seeks the
common element in wider and wider groups of animals,
and overlooks what is individual. Fox, wolf, weasel,
marten, are regarded in their common features, and
described as “carnivores " or carnassia.  All “species”
are distributed in “orders” of this kind. The work
is carried even further. Some of the orders of animals
are found to have features in common, and these are
bracketed together as ““classes.” Finally, the ‘ classes ”
are distributed into “stems.” Thus the vertebrate
“stem” represents what is common to the five
“classes,” mammals, birds, reptiles, amphibians, and
fishes, namely, the possession, first of all, of an internal
axial skeleton. This feature is not found in the other
stems, the members of which are at the most covered
externally with hard parts.

[t is the merit of Darwinism to have established that
there are in the nature which we really know no
““species,” but merely a countless number of individuals,
each of which is unlike the other. Darwin has shown,
in fact, that the feature which is common to certain
forms, and enables us to grasp them as a *species,” is
not always absolutely fixed. When, for instance, we
find that a number of individuals agree in having *long
ears” and so can be formed into a species, differing
from another or short-eared species, we see also that
there are other animals with ears of intermediate length.
Such animals could with equal right be put in either of
the two species,

But while Darwin has destroyed species as realities,
he has at the same time fully established the 7dea of the
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element, which is due to the law of heredity, affects
animals far more profoundly than the common features
due to similar adaptations, which are generally external.
In our time it is sought to base Cclassification
exclusively on the law of heredity, all animals being
regarded as a gigantic family and classified according to
their degree of kindred. Thus the classification of
animals has been intrinsically justified by Darwin.
The common element on which it is now built is
scientifically explained by the law of heredity.

In the present chapter we have to deal with two
classes, the reptiles and the amphibians, and we can
do this the more easily as both classes have few
representatives in Europe. Reptiles and amphibians
require heat. The temperature of their blood rises
with a higher external temperature, and gives more
vigour to their vitality. Hence it is that we meet
more species of the two classes the further south we go,
and more highly coloured and powerful animals in
proportion to the length of summer in the district. The
giants of the reptile class and the largest amphibians
live in the moist tropical forests, where the rays of the
sun are almost unendurable to us. The serpents wind
through the bush like living branches of trees, the
crocodile lurks in the broad river for the animals that
come to drink, and the voices of the tropical frogs
resound at night like the roar of oxen.

At one time it was different here,

Many millions of years ago, in what are called the
Jurassic and Cretaceous periods, there were large
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the pterodactyl. It was not itself very large, but it had
relatives with wings that measured eight yards.

We have to go further back in the history of the
earth for the period when the amphibians flourished
most. The largest forms of this class lived in the
Permian and Triassic periods. These were the
stegocephala, huge beasts that lay in ambush for their
victims in the prickly thickets. The yard-long jaws of
the mastodonsauri were armed with numbers of sharp
teeth ; their belly and skull were protected by powerful
armour, and they had, besides the two eyes, a third or
cyclopean eye in the middle of the forehead.

The fact that the amphibians were before the reptiles
in the history of the earth is a proof that the latter
descended from the former. Geology shows that the
succession of the five classes of vertebrates was the
same in the history of the animal world as it is in our
classification, The earliest geological finds known to
us are remains of fishes alone, and these increase in
variety. The first amphibians appear in the Car-
boniferous period, and they are followed in later epochs
by the reptiles. In the Jurassic strata we find the first
bird, the archeopteryx, of which we spoke above; and
the mammals do not reach the height of their
| development until the Tertiary period.

But, it will be said, fishes are highly organised animals,
and according to our theory there can only have been
extremely simple organisms in the beginning. How
is it, then, that we find fishes in the oldest strata ?*

* To be quite accurate, in the second oldest, the Silurian. But as
these fishes have an advanced organisation, it is clear that there must
have been fishes in the oldest period known to us, the Cambrian,
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the earliest animal remains. Here we find a yawning
gap. No one can say what has become of the missing
strata. Many think that they are at the bottom of the
sea ; others see them in the upper layers of the non-
fossiliferous rocks, which have destroyed all the remains
of animals in the incalculable lapse of time, and owing
to pressure and decomposition. However that may be,
we must take into account the fact that the whole period
from the first appearance of life on the earth up to
the development of these highly organised animals is
hidden from us.

Moreover, our discoveries in the periods known to
us are very defective,

In the fossil remains or impressions of former animals
we have, as a rule, only the /ard parts of organisms.
Hence animals that had no hard parts could leave no
trace of their existence. There is also another
circumstance that tells us the remains we have represent
only a small portion of the animals that lived at that
time., The strata that contain the fossils are formed
exclusively in water. The rivers carry stones with
them from the mountains, grind them up into fine mud,
and convey this to the sea, where it sinks to the bottom
and covers up any remains of animals that lie there.
These deposits of mud are gradually converted into solid
rock containing the animal remains; and when the sea
recedes, the rock becomes the basis of new land, and
may be elevated into a mountain by the creasing of the
| earth’s surface. If one of these strata is left dry for a
long period, and then covered by the sea once more, a
new stratum is formed on top of it. But there will be
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conditions made this persistence possible. As a matter
of fact, such animals are very rare.

We must not say that the higher animals are better
adapted than the lower. Higher only means, in the
scientific sense, more complicated, not better. The
bacilli that carry on the struggle of life and death with
man to-day show clearly how they, the lowest organisms,
have equipped themselves to meet the highest.

It is said that the Jurassic period was the age of
reptiles. That is not correct. There were far more
species that were not dependent on the giant lizards
than species that were. Was the swarm of insects, or
were the snails, subject to them ? And if we take their
size and variety as a symbol of predominance, we should
have to say that the whales and elephants are the lords
of the world to-day, if not the insects, which have more
species than all the other classes.

No animal species has ever dominated a period of
the earth’'s development, since there were always other
creatures that were overlooked by them and had no
relation to them. It is only since the domination of
man began that we speak with some justice of a king
of nature, as his civilisation is able to alter the funda-
mental conditions of animal life. But even here we
are only partly correct. There are still countless species
of animals for whom this dominion has no meaning.

We come to the conclusion that the species that have
remained unchanged since remote ages have retained
their form because they had no enemy that compelled
them to change, and because within the limits of their
own species they grew to meet the physical conditions


























































































































































































































































































J



































































































































































|
it LAJ i















































































L LI i 3 il i ] LY
4 - ; L AT D5E ¥ £ 1 f
E TILe i 4 bl ] i










































































































































































































































































































































































































L A AR L AR LA ARk kLS FRULIARAE R IR B IR PR L AR B LI LARR TEVIREEE| (2900 II| """" LR LR R LR L AR AR L R L LT

H| ||‘”J[||““‘I|II n||||

[l il
;-ii’ ' M (il ::;5
i!!i: Ijii” :i:"'lifl . _!i;‘_.'
| ifl | ||| |I I
i it (i ,I! it
.|I | |‘| |
'..||

llluﬂ &i’i”iﬂ




i AN 1
A e A

|.I..., ' ;i.'{i i II||Ju.|.|.|||ll|||||“r.||||I|II|||J.mIII|I|J.||||I|||I||””.||||[| r.|II|.|'|'.'.|||I|||..|

TR T N R T N T T A T A AR R AR T L] A R e R A R T AR L T TA AR




CUI'D rcard Lo ':- L =




