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INTRODUCTION
By H. G. WELLS

THE days in the life of a small boy or girl are so ample
and so crowded with events that it is difficult to pick
out any of them as cardinal. What, one asks, was the
greatest influence upon your mental growth, what book,
what teacher, what experiences? To which the truthful
answers are a thousandfold. Nevertheless it does seem
to me that the day I opened that once popular favourite,
Wood’s Natural History, was in its way exceptional, and
that I did come upon something then that made a
distinctive, new and fruitful beginning in my thoughts.
I was in bed with a broken leg. But the book made me
forget my splints. I was absorbed by it. My mind was
born anew. I turned over the pages, looking at the
plentiful woodcuts, reading here and there, and a multi-
tude of new creatures, in groups and families and
regiments, came marching into my imagination. To live
and proliferate there.

I had heard of some of them before, and though
pictures were not nearly so plentiful in the lives of the
young sixty years ago as they are now, I had more or
less accurate ideas of what many of these creatures
looked like. One of my sources had been a leather-
bound iron-mouldy Goldsmith’s Natural History, a run-
ning translation of Buffon in four volumes. This was
in the house and I turned it over before I could read.
It was bought at a sale, but Wood’s Natural History
came from the Bromley Literary Institute. From Gold-
smith I had learnt about beasts like the Tanrec, the
Squash, the Cayopolin, the Magot and the Wanderow.
Who knows about them now? Goldsmith’s sloth and
ant-bear were quite unlike any living specimens; his
dromedary wore its hump like a bustle and his camelo-
pard was conceived on such a scale that a man on
horseback could ride beneath it. Goldsmith himself
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never knew of the kangaroo, but in our edition of 1804
an account of Mr. Banks’ discovery in New Holland
had been inserted. It was described as a sort of Jerboa
as big as a sheep and nothing was said about its pouch.
That world of Goldsmith’s Natural History was a world
of wonders and marvels, a disorder of strange things.
Not so purely marvellous as Pliny’s Natural History but
in the same vein. But Wood’s Natural History was alto-
gether different. It marked the progress of the better
half of a century. All the Australian beasts came into
it and the gorilla—quite alarmingly, so that for a
time I went upstairs to bed in grievous fear of meet-
ing it.

I had been once to the Zoo and I had seen the
Wombwell collection of stuffed animals at the Crystal
Palace, mostly monkeys in comic groupings, but now
for the first time I realised, as I read, something very
important indeed, which Goldsmith had never revealed
to me, the orderly arrangement of living things. Hitherto
the animals and plants in my mind had been in a state
of utter confusion. You could have passed off almost
anything upon me as a strange animal or plant, the
stranger the better. Now most fascinatingly I realised
the existence of elusive threads of resemblance. It came
to me, very vaguely at first and none the less excitingly
for that, that animals and plants were not any old
thing, that they ran into very definite sorts, that there
was a subtle grammar about them and that fantasies
like the centaur and the griffon in some way offended
that grammar and outraged the rules.

In those days, sixty years ago, it would have been
considered improper to mention the word Evolution in
a book intended for family reading, and so it was left
to my childish brain to ask and find out if it could why
living things were bound up, so to speak, in these
interesting clusters, these classes and orders. Yet I did
find out some riddles upon which to exercise myself.
Why was the Tasmanian devil an outcast from the cats
and why did the Wombat hold himself aloof from the
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rats and beavers? I do not think a book with any other
arrangement could have awakened my mind to the
austere limitation upon variety that characterises our
universe, as Wood’s Natural History did. For just as
there is almost measureless empty space between the
stars, so there is a whole universe of unfulfilled possi-
bility, between the various elements and between the
permitted forms of animal and vegetable life. Nature
I perceived wasn’t anyhow; there were rules and she
kept these rules and played her game within them.

You would imagine there might be anything. But
there isn’t.

I think this is a rather important thing for a young
mind to grasp, and so I welcome in this present World
Natural History a more brightly illustrated revival of
that classic of my childhood, a new rendering of the
narrow yet exciting cavalcade of life. How much fuller
it 13 and how much more vivid and certain than
Goldsmith or even Wood! The insects are no longer
“deservedly placed in the lowest ranks of animated
nature’’, and the cuttlefish, starfish, worms and what
you will, no longer constitute the “Zoophytes”, “a
numerous tribe lately discovered’. The cuttlefish indeed,
with a look of quite unsated intelligence in his eyes,
has worked his way up to the frontispiece of this
compendium, leaving all his old associates behind. And
the starfish, one gathers now, claims kinship with the
vertebrata and ourselves.

A new and better informed generation than was mine
will turn over these present pages, and this time they
will read about Evolution unconcealed and find a new
and keener and more definite interest in tracing cousin-
ship and detecting the subtle intimations that distinguish
parallelism from blood relationship. From the outset
they will remark that elusive tendency to vary about a
defined theme that exercised me so much, and they
will have an acuter sense of its significance. This book
with its processional order, because of its systematic
character, is a necessary supplement to visits to the Zoo,
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or to the many discursive descriptions and stories of
animals available nowadays. At the Zoo one passes from
Eagles to Buffaloes and from Lions and Tigers to Pen-
guins and Humming Birds in a delightful confusion.
But this orderly catalogue becomes all the better reading
afterwards. After the contrasts of life, the resemblances.
One can check back the visit. Did I see the toucan?
Did I meet the wart hog? They come in their places
here, striking beads upon the strings of heredity. Does
the rhinoceros really come next to the hippopotamus,
and are the manatees, and the turtles in the Aquarium,
fish?

This is a book to read and then browse over and after
that to keep for reference. It will become the key to
much other reading. Essentially it is a catalogue, though
a very explicit, vivid and entertaining one. I think if I
were a schoolmaster and I wanted to make a boy into a
naturalist I should give him this volume for a beginning
and induce him to break up the contents of its neatly
arranged classes and orders and drawers and pigeon-
holes and rearrange them under regional headings. Then
I should send him to the school library to find good
descriptive travel books, and he would be a dull young
man if he was not presently discussing why it was that
the largest cat in the continent of America is the puma,
why Old World monkeys are so short of tails and why
there is neither giraffe nor okapi nor any real equivalent
to these animals in the tall forests of Brazil.

The scientific spirit grows with what it feeds upon,
and what it feeds upon is the successful answering of
questions. In a little while our incipient naturalist will
be planning family trees for the animals and visiting
the great skeletons of vanished creatures in the Natural
History Museum, in search of intermediate types and
missing links. And that will lead him to real comparative
anatomy and embryology and general ecology, until he
finds himself out of the newspaper world of to-day and
amidst the greater realities of life in time. He will see
things about him with new and more penetrating eyes.
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He will come back to the immediate problem of him-
self against the universe, mentally enlarged and en-
lightened. Most intelligent children find animals the
most interesting things in existence outside themselves,
and they are quite right in that opinion. They are.
They are the mirrors which reveal the hidden under-
structure of our own nature.

Before I finish this Introduction I am going to make
one criticism, which applies not only to this book but
to nearly every illustrated book upon natural history
I know. There is an ugly but ladylike portrait of
the Praying Mantis upon page 228. She might be
a religious spinster except for the egg-case beside her.
Her mate does not appear in the drawing. He would
be ill-advised to appear because his fate is to be eaten
by her. This genteel picture, I protest, does her no sort
of justice, and no picture I have ever seen of the Praying
Mantis does justice to her extreme frightfulness. When
she 1s roused, she is, considering her size, the most
awe-inspiring of created beings. I met one once at
Chateauneuf near Grasse, she ran and I poked at her
with a stick, whereupon she turned, reared herself erect,
raised her flat, broad fore-limbs to the side of her head,
so that she had the oddest resemblance to a small tin
cobra, vibrated her wings in a quite horrid hiss and
contrived to frighten me as no living creature has ever
frightened me before or since. I could no more have
touched that menacing little beast than I could have
walked up to a snarling tiger. Some day, someone
will really photograph one of these terrifying insects
at bay.

Apart from the absence of that one illustration I
have found nothing but entirely satisfactory pictures as
I have turned and browsed and browsed again upon
this volume. Some day when this book appears in a new
edition, Mr. Batsford will add another plate, “the
Praying Mantis as she really is”, and then it will be
perfect.

But that little affair of mine with the Praying Mantis
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i1s quite by the way. I commend this clear and stimu-
lating procession Mr. Boulenger has marshalled to the
family library with all my heart. It is a book to own.
It 1s a book to give as a present. It is a book to give as

aprize. No young gentleman’s library, at any rate, should
be without it.

H. G. WELLS
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3 African Elephant
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I
THE ANIMAL KINGDOM

Lire as we know it is represented abundantly by animal and
vegetable forms in almost every quarter of the globe, and it
is now generally admitted that such forms are the result,
not of a sudden and dramatic “creation’ but of a long and
gradual process, conveniently summed up in the one word
“Evolution”. Evolution is briefly the succession of one form by
another, as the indirect result of such varied factors as food,
climatic conditions and geographic environment.

The vast periods of time covered are roughly calculated by
studying the rate which the various rock stratas take to form, It
is possible to guess within a reasonable margin how long it took
to evolve, say, birds from reptiles, but of the earliest evolutionary
processes little can be known, since the first forms of life have
left no fossil evidence by which to trace them.

Life at its beginning (estimated as well over a thousand
million years ago) was probably represented by minute one-
celled organisms, mere blobs of jelly that did not even form
shells such as those which house the Foraminifera, which build up
our chalk cliffs. From that period onward, forms of life became,
as the result of cellular aggregation, more and ever more com-
plex. At first, life was sexless. Plants and animals were indistin-
guishable—just as are the simplest known forms of life to-day.
The chemical and physiological processes bridging the gulf
between such life—and its up-to-date culmination, civilised
man—are obviously beyond the scope of the present volume,
which is primarily concerned with a brief review of existing
animal forms.

A word, however, may be said on the changes, or evolutions,
which cause the stream of life to go on in an ascending scale—a
scale wherein man, with all his imperfections, must be regarded
as the final expression.

Though evolution is more or less placidly accepted by all
educated persons, the actual implications of the word are seldom
given serious consideration. At the same time something of what
evolution means can be appreciated by a glance at our own
history, and that of our domestic animals—a matter of only
a few centuries. Modern man is a slightly different creature
from his ancestors of five centuries ago. Very few modern men
can comfortably wear a suit of armour, and the first attempt will
prove convincingly that the medieval man was smaller than
man is to-day. Moreover, scientists tell us other important
changes are taking place in our physical make-up. Our teeth
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are tending to become fewer—mainly the result of diet—whilst
civilised footwear tends to eliminate the fifth, or “little”, toe.

As for our domestic animals, they represent evolution enor-
mously accelerated by man’s direct intervention and selection.
A relatively few centuries have seen us produce from the wolf
all those varied, and often unsightly, forms which fill a modern
dog show. In less than a century and a half, the ox has been
converted from a mere mountain of fat to the compact mass of
solid flesh which now feeds half the world. Consideration of
such simple facts makes it easier to visualise the ever-changing
pageant of life, and to appreciate the true magnificence of those
fossil remains which our unscientific forebears explained away
as the bones of giants, dragons and other unnatural phenomena.

Only the crudest mentality can placidly accept chaos as the
natural order of things, and since the dawn of Greek civilisation
there has been a ceaseless struggle to fit the varied spectacle of
life into some coherent scheme: in a word to “‘systematise”.

In view of the fact that well over half a million species of
living animals are now recognised, and that the list is added to
at the rate of many hundred species annually, the need for
systematisation will be fairly obvious. Attempts in this direction
have been many from the Middle Ages onwards, but the scheme
now universally accepted is founded upon that formulated
by Linnacus, “the father of natural history”, in the 17th
century. He realised that the animals found living to-day
represented only a small proportion of the number of species
which have evolved and passed away, giving place to others, as
evolution advanced. He showed also that “fossil”” animals and
plants bear vital relationships to living forms, and that the two
could not be intelligently considered or understood separately.

The manner in which he reduced chaos to order seems
remarkably simple, now that it is an accomplished fact. The
Animal Kingdom is primarily divided into two sub-kingdom:s :
the Vertebrates and the Invertebrates. Thus a man, sparrow
and fish though very dissimilar in general form will all be seen
to have certain features in common. They may vary enorimously
in length and number of limbs, presence or otherwise of tail,
nature of body covering, etc., but one and all possess a back-
bone, enclosing a central nerve-cord, from which all the rest
of a complex nervous system ramifies.

The Vertebrate animals form the first great sub-kingdom.
The Vertebrates include all creatures with a central nerve-cord
enclosed in a bony, or cartilaginous, canal—the spinal column.
Such creatures range from man down to semi-worm-like forms,
which are, however, only superficially worm-like, and are
actually much more highly constituted.
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The Vertebrates are divided into the following classes :

Class 1. Mammalia (Mammals).

. Aves (Birds).

Reptilia (Reptiles).

Amphibia (Frogs, Newts, Salamanders).
Pisces (Fishes).

Cephalochordata (Lancelets).

Tunicata (Tunicates and Sea Squirts).

o Hemichordata (the worm-like Balanoglossus).

The members of the second sub-kingdom, the Invertebrates,
are generally arranged as follows:
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Class 1. Arthropoda or jointed animals. Crustaceans (crabs, lobsters,

etc.), Arachnids (spiders, etc.), Myriopods (centipedes),
and Insects.

Mollusca. Snails, oysters, cuttle fish, etc.
Brachiopoda. Lampshells.

Echinodermata. Starfish, sea urchins, etc.
Bryozoa. Moss animals.

Vermes. Worms.

Coelenterata. Corals, sea anemones, jelly fish, etc.
Porifera. Sponges.

Protozoa, or simplest single-celled animals.
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These groups are tolerably well defined. This qualification is
advisable, since the march of evolution has been a gradual
process, covering an immense period of time and certain forms
must necessarily overlap. Animals cannot be arranged with the
same ease that buttons are sorted and stitched to their allotted
cards. A sub-kingdom is divided into classes, orders, families,
genera and species, and these are joined to those immediately
preceding or following them by certain intermediary forms—
links in the chain of life. Thus, classed with the vertebrate
animals are creatures known as sea squirts, which in adult life
so nearly resemble molluscs, sponges or even plants that they
were classed as such by the earliest naturalists. It is only within
comparatively recent times that their close affinity with the
backboned animals has been fully established.

Only the most ignorant now clamour for “missing links”, for
it is recognised that every creature is a link in the continuous
stream of life, the greatest ranking with the least in biological
significance. '

Every animal bears two scientific names, one denoting the
genus, or particular sub-group to which it belongs, and the
other the species which tells either of its discoverer, or describes
some peculiar feature, such specific name marking it out from
every other member of its genus. Some genera contain more
than a hundred species.
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The growth of education has created the necessity for such
names to be generally recognised. Natural history is an interna-
tional matter, a world movement, and scientists of different
nationalities would find communication with one another im-
possible were not some such universal “code” in circulation.
Popular names, though often of local interest, lead to confusion,
and even in our own land unscientific fishermen may find them-
selves at cross-purposes when describing some fish well known
to both, yet spoken of by totally different appellations in widely
sundered localities.

A species, it must be realised, is devised for the convenience of
all. Often species are subdivided into sub-species, varieties, etc.
Indeed the dividing line between a sub-species and a mere local
variety is a fine one, and must always be matter for controversy.

Scientific nomenclature leaves much to be desired, but it is
the best medium which has yet been devised for the common
understanding. Frequently a single animal has been honoured
with a score of specific names, conferred upon it by different
scientists working independently, and unaware of] or indifferent
to, each other’s activities. To end this confusion, recent years
have seen a general overhauling of the entire scheme of scientific
nomenclature, and that offered in the following pages may be
accepted as enjoying the general approval. It is that adopted in
the main by the Zoological Society of London.

Considerably over half a million species of living animals are |
known to-day. No one book can be expected to deal with such a
vast gathering in detail, and the present volume attempts no
such impossible task. It purports merely to set forth in a concise
manner a résumé of the animal world, as a possible incentive
for more detailed study.

In a review of the Animal Kingdom, one should perhaps
commence at the bottom of the scale. The reverse, however, is
generally the accepted procedure, and so, following the usual
course, the man-like apes are here given pride of place.
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MAMMALS

A MAamMAL is a warm-blooded vertebrate, covered with hair,
and nourishing its young with milk, generated by lacteal glands
or mammae. These features serve to distinguish any and every
mammal from all other members of the Animal Kingdom.

Biologically we live in the age of mammals—i.c., a period in
earth’s history in which mammals are the dominant form of life.
To the casual observer, the warm-blooded, hirsute mammals
must seem to have “always been”. They have figured largely in
the written word since the dawn of civilisation, and were
portrayed by early man long before the crudest writing was
evolved. Yet, in a broad survey of earth’s history, the mammals
figure as comparative newcomers, and the upstart—man—is a
creature only of yesterday.

It is estimated that the mammals had their beginning some
seventy million years ago. For many million years prior to that
time, when the great land masses known to-day were quite
differently disposed, reptiles dominated the earth. The vast con-
tinents of America, Europe and Asia were largely covered by
sea, and both land and water enjoyed a more universal and
genial climate than obtains to-day. In such an environment
swarmed those multitudinous and monstrous reptiles whose
fossil remains now awaken awe and wonder in the human be-
holder. The Age of Reptiles was so much longer than any other
epoch in earth’s history that its sudden termination is the more
startling. Cataclysmal upheavals of land and water, coupled
with climatic changes, no doubt contributed largely to the
downfall of the monster lizards, etc. Many perished in quick-
sands, other were marooned in sparsely vegetated areas, and in
addition it is more than likely that the earliest mammals helped
in their annihilation.

Authorities have pointed out that the first mammals, though
small and feeble, were more than a match for the Dinosaurs.
They dug out and devoured the reptiles’ eggs; and in addition
their covering of hair made it possible for them to colonise the
world, in a manner not possible to reptiles, confined as they
were physiologically to the warmer regions only. Early mam-
mals, like early reptiles, show a great similarity of design. Once
they had fairly set out to explore, however, no part of the world
was wholly closed to them, and adapting themselves to all
contingencies they developed at a speed, and with a wealth of
variety, never seen in reptiles, either recent or extinct. Like the
reptiles, the early mammals often attained vast proportions, and
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it may safely be stated that the few thousand species of mammals
existing to-day represent a relatively small percentage of the
species that have waxed and waned since the first inceptions of
the race.

Our great land masses have been stabilised for only a few
million years. The mammals once enjoyed a very different
distribution from that seen to-day. Land masses rose and sank,
and the early flocks and herds were constantly migrating from
one continent to another as circumstances allowed. There is
abundant evidence, for example, that the bears, now chiefly
represented in America, marched to that continent from Asia,
the original “cradle” of many important mammals found to-
day. Similarly the tapirs, elephants and giraffes manifested
themselves in almost every quarter of the globe, being finally
restricted to their present habitats at a relatively recent date.

The entire cavalcade of Evolution is a striking instance of

e s

“every dog has his day”. The mammals, exclusive of man, may
well be said to have passed their zenith. Every one of the
mammalian groups now recognised was in the past represented
by more numerous and infinitely larger forms than now obtain.
To-day, the Capybara—a species of huge guinea-pig, about the
size of a sheep dog, inhabiting South America—is the largest
living rodent. Less than a million years ago, however, beavers
ranged as large as oxen, and giant marmots, in order to be able
to contend with the carnivores of the period, developed immense
unicorn-like horns—a feature unknown in anyrodent nowliving.

One mammal only can be said to dominate the world to-
day—Man. All other forms have given way before him, and his
ever-increasing potentialities for destruction. The preservation
of wild life is a matter of recent times, and in many quarters it is
gravely wondered whether or not our new-found zeal for con-

servation has come too late.
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THE PRIMATES

Order Primates

THE term Primate is applied to such animals as the man-like
apes, monkeys and lemurs. One has only to compare the skele-
ton of a monkey with that of a man to appreciate that our kin-
ship is much more than skin deep. The skeletal structures of
man and monkey are almost identical, bone for bone, the chief
differences lying in the proportional sizes and minor modifica-
tions of the different bones. The differences are reduced to a
minimum so far as the man-like apes are concerned, since their
tails, like our own, have been literally rubbed out, or at least
have atrophied from suppression and disuse. Apart from all
anatomical considerations, the primates approximate to our-
selves in their mode of life, diet, number and rearing of young,
and in their general social economy, i.c., their standards of
“civilisation”.

It says much for the general advancement of education that
one hears no longer people talking nonsense about our having
“‘come from monkeys”, or waiting expectantly to be confronted
with a “missing link” as they did up to half a century ago.
During the last few decades missing links, so called, have been

_discovered in abundance. The greatest number have emerged,
as fossil remains, from Europe and Asia, and it is possible that
the latter continent, regarded as the birthplace of the mammals,
also saw the dawn of man.

It 1s not possible to “date” with any accuracy that remote
period when anything avowedly a “man” emerged as such, and
could be recognised as different from the numerous races of
“Ape-men” now known to have existed in Africa, Java and
elsewhere. The transition from ape-man to man was no doubt
very gradual. The fact is, however, now generally admitted that
it was a relatively recent event, and must have covered a period
of not much more than a million years. Man is the latest of all_
the animals, a mere upstart, a mushroom growth of yesterday.

Even with man established as a very distinct and definable
entity, the line of demarcation between the highest apes and the
lowest man is less apparent than many may suppose. There are
to-day, in remote corners of the world, savage tribes that live
on more primitive lines than did many of the most advanced
flint-working cavemen. There are still people living Jargely in
trees, feeding upon fruits and offal, and but dimly acquainted
with the crudest rudiments of clothing, cookery, social laws, or
such other purely human prerogatives as tradition, folklore and
religious beliefs. Man’s meteoric rise to his present position of
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highly artificialised civilisation is the most astounding fact which
emerges from that age-long chain of events, summed up in the

one word ‘“Evolution”. . ; :
The old saying, ‘“Necessity is the Mother of Invention”, 1s

particularly applicable to the evolutionary process. Man’s
emergence as a clothes-wearing, tool-making animal apparently
occurred under climatic conditions demanding activity and
resource, and offering few attractions to the mere “lotus eater’.
The most primitive, and least responsible, humans still exist for
the most part only upon sufferance, in the warmest countries;
where life goes easily, and little initiative is required in order to
subsist. For this reason, probably the bulk of the primates, great
or small, still live in warm countries, offering abundant shelter
and illimitable supplies of the fruit and various “oddments”
characteristic of primate diet.

Geology shows that our earth’s history has been one long pro-
cess of “cooling down”, resulting in an insidious but steady
restriction of its warm areas to the equatorial and sub-equatorial
belts. Up to within some eighteen million years ago (the Mio-
cene period), heat and cold were less sharply defined, and there
were, moreover, land areas existent which are now sunk
beneath the sea. Ape remains are not traceable before the
Miocene, and it is apparent that at that time both man-like
apes and monkeys existed in Southern Europe. To-day apes are
not found further West than Africa, whilst Malaya marks their
Eastern limit.

Travel facilities and the general dissemination of educational
literature, reliable pictures, photographs, etc., have now made
us all so familiar with the man-like apes that it is difficult to
realise the general attitude towards them only two hundred
years ago. Representations of new foreign animals were then
made at the dictation of the few travellers, who were not
always too reliable as eye-witnesses. It is not surprising, there-
fore, that some of the ““first records’ of such well-known crea-
tures as the Gorilla, Orang-utan and Chimpanzee, were more
exciting than informative. There is now no doubt that many
odd stories of fauns, satyrs, wild men and forest devils had their
birth in the huge, but usually harmless, apes, and these old
beliefs are still remembered in some of the cognomens bestowed
upon the beasts by science. The man-like apes are known to-
day by the Gorilla, Orang-utan, Chimpanzee and Gibbon. Of
the known species, there issome disagreement amongst scientists
as to which most nearly approximates to man, Homo sapiens. By
general consent, however, the Gorilla is allowed pride of place,
as much by its imposing size as by its general characteristics.

The Gorilla, Gorilla gorilla, is to-day recognised by various



4 Gorilla



Orang Utan




THE PRIMATES

sub-species, which for all practical
as one.

The Gorilla—a name signifying *
known to civilisation by a Portug
1698 he wrote:

9
purposes may be regarded

wild man”— was first made
uese captive in Angola. In

““The Pongos differeth not from men but ;

have no calfes. . . . They cannot speake, and have no understand-
ing more than a beast. The people of the countrje when they travaile
in the woods, make fires when they sleepe in the night, and in the
morning when they are gone, pongoes will come and sit about the
fire, till it goeth out; for they have no understanding to lay the wood

together. They go many together and kill many negoroes that
travaile in the woods.”

n their legs, for they

This description was accepted—and copied—by naturalists
and others for the next century and a half until Dr. Thomas
S. Savage, a missionary, brought back fr