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8 THE UNIVERSE.

Gleichen, having steeped carmine in water containing some of these
animalcules, was quite astonished to see them fill themselves with colour-
ing matter. But this important fact passed unnoticed. Buffou and
Lamarck still continued to look upon them simply as little masses of
animated gelatine.

A French naturalist, Dujardin, reared up a complete theory on these
data. According to him the sub-
stance of the animalcule represents
a sort of spongy tissue, capable of
hollowing itself out into accidental
cavities, which admit food and expel
it by means of an outlet which
opens for this purpose in the surface
of the body. A strange hypothesis,
according to which the Microzoon
hollows out for itself stomachs in
its own substance and of its own
free-will !

It is difficult to believe that such

1. Various Infusoria or Microzon a theory held sway in France long

after the publication of Ehrenberg’s

magnificent work on the Infusoria, in which the learned Prussian natu-

ralist demonstrated, for the first time, that these creatures, notwithstand-

ing their extreme minuteness, possess in some cases a surprisingly
complicated internal organization.

2 Buoeoessive forms assuméed by the Proteus:

Their form is, as a rule, fixed, yet some of them change their shape
at will, and present to the eyes of the astonished observers so many
different aspects, that at the expiration of five minutes they cannot be
recognized. At one moment they are globular or three-cornered; an
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-

by fish traversing the waves like a flaming arrow; at other times it
is owing to the presence of Medusw, the brilliant disks of which are
seen calm and motionless in the depths of the waters; or to the

6. The Hydroatatic Physophora— Physophora musonema.

Physophora, trailing behind them their tresses all spangled with stars
like those of Berenice in the firmament. Certain molluses too, though
enveloped in their shells, are nevertheless phosphorescent. Even Pliny
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remarked that the mouths of persons who had eaten Pholades were
quite lnminous.

This phenomenon, however, is most frequently seen in places where
the sea is in movement ; every wave then rolls with luminous foam against
the prow of the ship, and the billows gleam like the starry sky. These
myriads of phosphorescent particles, which make the sea sparkle, are only
Microzoa of extreme minuteness, but of which the size is increased a
hundred-fold by their splendour,

The ocean produces these animalcules in almost every part. Each
bed of it, says Humboldt, is peopled with them at depths which exceed
the height of the greatest mountain
chains, and under the influence ol
certain meteorological changes we see
them rise to the surface of its watery
expanse, where they form immense
luminous furrows in the wake of the
ships.

The Miliary Noctiluca 1s one of
those which play the greatest part in
L the plmsphure'iscenr:e of the ocean.

Noctiluca miliaria. Seen with the aid of a powerful micro-

scope, this minute animalcule looks

like a tiny sphere of diaphanous jeily, bestrewn with luminous points,

and carrying a thin filiform appendage, which some naturalists look upon
as a sucker.

Water presents another peculiarity equally strange, and for a long
time inexplicable. At times it takes on a blood-red tint, which in every
age has startled and alarmed the vulgar.

From the remotest times men speculated upon the cause of this
phenomenon, which had so much of the marvellous about it, and 1t
was only explained on some strange hypothesis or other, But since
the discovery of the microscope it has been thoroughly investigated, and
naturalists have shown that the redness of the water depends upon the
presence of extremely small plants and animals, which, under the
influence of certain atmospheric conditions, multiply in such abundance,
that the mind can hardly realize the marvellous rapidity with which
they spring into existence.

A Belgian savant, M. Morren, after collecting together nearly all that
had been written on the subject of red water from the days of Moses up
to our own, gives a list of twenty-two species of animals, and almost as
many plants, capable of communicating this blood colour.
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THE ANIMAL KINGDOM. 25

infinite power by regaining, through prodigious fecundity, what she loses
in bulk. Hence, as Lamarck has said, the vestiges of some microscopic
creatures have had more influence upon the crust of the globe than those
of such huge animals as elephants, rhinoceroses, and whales,

We have seen certain invisible organisms and miecroscopic shells

16. 1, Rock of the Arabian Chain formed by agglomerated Nummulites used for building the
Fyramids of Egypt; 2, 8, Interior View of Nummulites; 4, Nummulites from the Libyan
Chain, of which the Sphinx is exclusively composed.

produce great stratified rocks. If we now examine other molluses of the
same group as the latter, but somewhat larger, the nummulites, we are
still more astonished at the vast phenomena to which they have given
rise. These phenomena include the formation of long and lofty chains
of mountains,

These nummulites receive their name from their flattened discoidal






"qdeaiojoyd v wosyg—4dLy jo prueily geean ayy puv xumdg syy jo merp L]







THE ANIMAL KINGDOM, a9

Molucea Islands these conchological giants are not rare. The natives
eat them like our oysters, to which they are analogous, and - the flesh
of one is a sufficient meal for twenty people. Their thick valves, which
are sometimes five feet long, serve as troughs for the inhabitants,
presented by nature ready eut and polished, and which, according to
Péron, they often use for feeding pigs and other animals. Sometimes
also they convert them into baths for their children.

18. Gigantic Tridacna, used in the Moluceas as a Bathing-tub,

Some of those fossil shells, so well known under the name of
ammonites, were of even more gigantic proportions. Buffon speaks
of one, the diameter of which was equal to that of a carriage-wheel,
and which was used for a millstone.

Finally, if the abysses of the sea do not harbour the monsters with
which the imagination of some chroniclers has peopled them, we certainly
sometimes discover in the ocean molluses of prodigious dimensions,
the fleshy mass of which is not less than from sixteen to twenty feet in
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owe to Leucippus; which, after having flourished in antiquity, is seen
shedding its latest gleams of light upon the writings of Kepler and
Descartes.!

These monads, which are simply living atoms, are so extremely
small, that they can only be seen by the help of the greatest magnifying
power. They are met with in all
kinds of animal and vegetable infu-
sions, and their number is often so
prodigious, that they all seem to
touch each other in the drop of liquid
in which they move; it is astonish-
ing to see that they do not stifle one
another. A single drop sometimes
contains more of them than there are
inhabitants on the globe.

These animalcules are often
mere shells, and show no internal
organization; but in some of them
Ehrenberg remarked a number of 20 Motiada
stomachs like little elongated sacks,
opening into a common mouth. In others a long movable filament
18 seen.

We need not remark here that these animaleules, which are complex
creatures, have no connection with the imperceptible monads that played
80 great a part in philosophy from Epicurus down to Leibnitz, and which
the latter, in his Monadology, defined as a simple substance which has
neither extent, figure, nor capability of being divided ; representing only
the atoms of nature or the elements of things.

* The supporters of the famous atomic system, which played such a great part in both
ancient and modern philosophy, maintained that the ceaseless production of planets and of
all the living creatures on them was due to the fortuitous concourse of atoms. TLeucippus,
and even more, Epicurus, brought this system into vogue. Though defended by Kepler,
Descartes, and Gassendi, modern science has completely overthrown it
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293° to 306° Fahr. But if they issued from it alive it was because their
bodies had never in reality been subjected to this burning heat, which
would have been enough to coagulate their fluids and dry up all the
sources of life. The thermometer, being extremely sensitive, quickly
took on the temperature of the medium into which it had been plunged,
but the earth which lay upon it, being a bad conductor of heat, never
reached this temperature by a long way. This is the explanation of what
appeared so marvellous,

We sometimes see at our fairs fire-proof conjurors, but everybody
knows that our power of resisting fire is very limited. Physiologists
cite the statement of M. Berger, who saw a man remain seven minutes
in a stove heated to 228° Fahr,
that is to say, who supported a heat
16° Fahr. higher than if he had been
plunged into a tub of boiling water.
A young girl mentioned by another
savant resisted for ten minutes a
heat of 294° Fahr. I witnessed a
still more extraordinary feat. Dur-
ing one of my visits to England, I
saw a man walk for several minutes
in a long tunnel of fire, which looked
like the most formidable flaming
furnace one can imagine.!

The case of the tardigrades was
similar in the famous experiment,
Like the persons we have spoken
of, if they issued living from their stove at 306° Fahr. it was because its
heat had never reached them, or it would infallibly have burned them.

21. Animals alleged to be capable of Resuscitation
4, Tardigrade; B, Rotifer; ¢, Anguillula,

' The person mentioned above performed his experiments publicly at London, in
Cremorne Gardens. He walked quietly through a long tunnel of fire, arranged in the
form of a cross, and having an opening at the end of each of its arms. This tun nel, formed
of a solid trellis work of iron, the roof of which rose a little above the head of the performer,
was covered with a heap of resinous woed. The human salamander began his promenade
beneath this at the time when the whole affair was a complete furnace, the flames of
which rose to a considerable height, and the heat of which compelled us to keep at a
considerable distance from it

The garments of this incombustible being seemed to be of coarse cloth, and at the time
when he entered the furnace they showed a vermilion red. But when he came out for the
first time I was surprised to see that they had become as white as snow. The head of the
experimenter was protected by a thick helmet furnished with glass eyes, and he seemed to
carry in the folds of his dress an apparatus for yielding fresh air, by means of which he
breathed in the midst of a combustion so intense that one entirely lost sight of him.

a
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tion is the noblest challenge one can offer the school of materialism. Do
the physico-chemical sciences explain how these animals communicate

92, Neptune's Cup—Raphidophora patera.

with each other so as to finish their common habitation, for it is abso-

lutely necessary that all should be governed by ome :in:minant ideal
Certainly not. There is nothing but utter feebleness in these pre-
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additional knowledge from his wanderings in the East, the native land
of this celebrated substance. He also took it to be a plant, and even
had it engraved under this heading in one of the plates of his magnifi-
cent work. It is there placed in the twenty-second class of the

-~

24. Branched Coral—Caryophillia ramea,

vegetable kingdom, in the section which he entitles « of the marine or
fluviatile plants, the flowers and fruits of which are generally unknown.”

For a moment, but alas only for a moment, the opinion of the French
botanist seemed to be confirmed by the most strict observation. In the
eighteenth century Count Marsigli announced to the scientific world
that he had discovered the flowers of the coral, and that consequently
its vegetable nature could no longer be called in question. By placing
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are seen, the polyp structures reach the level of the low tides, and after

26, Coral Island in the Archipelago of Pemetou,

that the great surges raise
the middle part, by casting
back upon it incessantly
the fragments which they
tear away from the cir-
cumference. When in the
lapse of years the island
rises above water, the
detritus of marine plants
raises it still more, and the
virgin soil is speedily
fecundated by seeds which
the winds, birds, and cur-
rents carry thither. Soon
after man comes to crown
the handiwork of nature
by raising dwellings on the
ruins of those of myriads
of unseen beings. Then
a king arrives, who sits
proudly upen his throne,
amidst this mass of skele-
tons of Polypi abandoned
by the sea.

Two of the most cele-
brated travellers of our
epoch, Forster and Péron,
think that these coral or
madrepore reefs and isl-
ands are formed with ex-
sraordinary rapidity, and
that a few years suffice
to materially change the
depths of the sea, and
strewwith dangerous rocks
and impassable barriers
tracts of the ocean in
which, but alittle while pre-
viously, navigators sailed

in nn.faty. Tlmae new lamis sometimes spring up with such celerity as

——
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There are pholas-hunters just as there are prawn-fishers. The former
can be distingnished with singular facility at a very great distance, owing
to the brilliant whiteness of their clothes. This is not due to their being
really of this colour, but to a eement formed by the moist chips from the
rocks, which cover the bodies of this peculiar class of men, and which
fly off as they cleave the rocks with powerful blows of the pickaxe, in

27, Dactyloid Pholades in their holes— FPholas daelylus,

order to find in their depths the molluscs, which they sell to the fisher-
men.

When, after overcoming the obstacles presented by a rocky and
slippery ground, we reach the neighbourhood of the laborious workman,
and, having induced him to pause from his work, so that our clothes may
not be soiled by the chips radiating from his hatchet, we examine the
pholads lying here and there among the broken stones, we return quite
convinced that there exist shell-fish which gnaw stone—a fact which
many people doubted not long ago. But another problem remains to be
solved, and that is to know how these animals execute a task which seems
so much beyond their powers.






alm,

29. Ruins of the Temple of Jupiter Serapis, on the shores of the Bay of B

From a Photograph.
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It is a Modiolus which has eut numerous excavations in the beautiful
columns of this sanctuary, and has even gnawed them in an unsightly
manner for the space of about three feet at a height of six to seven feet
above the fore-court. Philosophers suppose that at some epoch, of
which history makes no mention, this celebrated temple had sunk in the
sea, owing to one of those movements in the soil so common in voleanic
countries, that it was then invaded by the stone-eating molluses, and
that afterwards, being raised by a contrary movement like a scene on
the stage, the monument, rising like magic from the bosom of the waves,
reappeared in the air, displaying to our astonished eyes the destruction
effected by the animals which had gnawed it during its stay below the
waters.

But the labour of the molluse, and the double movement of the
famous temple, will perhaps long remain enveloped in mystery, albeit
Schleiden relates, that an old monk from a convent in the neighbour-
hood stated that in his youth he had gathered grapes near the monu-
ment, in a spot where now the boats of the fishermen are rocked on the
waves,!

The sea owns yet other workmen, but they dread the hard stone and
only attack wood. As to them, all the world knows them and sees their
doings. They are the sea-worms, only too zealous at their work, which
make such deadly havoe with our dikes and ships.

These enemies of our naval works are the Teredoes or ship-worms
(Teredo navalis), worm-like mollusecs which live constantly in the interior
of wood submerged in the waves, and are perpetually gnawing it, and
hollowing out numerous tortuous galleries. We know exactly what
their tools are, being nothing more than the cutting edge of the little
shell which is projected in front of the long and soft body of the
animal.

The ravages of the Teredo are terrible. In a short space of time they
reduce the strongest beams to a state of fragile sponge. In 1731 these
molluses well nigh occasioned the submersion of Holland, having devoured
the greatest part of the Zealand dikes. They are a complete pest, which
we cannot check when we like.

These animals incessantly assail the framework of our strongest ships,

' I have twice visited this celebrated temple, and the more T have examined it the more
difficult has the problem appeared to solve. Three of its gnawed columns of beautiful
cepola marble are still standing, the others are levelled with the ground : but the base is so
perfectly horizontal that it is hard to understand how it can have been engulfed and
magically raised up again, while still preserving its level, and without the whole of the
columns being overturned. On the other hand, it seems as if it could scarcely have served
for a marine fish-pond, or a sacred bath, as T at first thought.
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with calcareous shells, and in spite of the size of the layers, are neverthe-
less composed entirely of the débris of microsecopic Foraminifera. It is
they that encircle England with the immense rampart of beautiful white
to which 1t owes its ancient name of Albion. In Russia, near the Volga,
in the north of France, in Denmark, Sweden, Greece, Sicily, Africa, and
Arabia, many chalk hills have a similar origin.

The imagination is scared when it tries to realize the power of
organic life which produced such masses by the simple agglomeration

#
s
£
]

:
!

81. Shells of Molluses, Foraminifera greatly enlarged.!

of creatures almost invisible. In fact, their minuteness is such that
Schleiden maintains that a single visiting card, when it is covered with
a white layer of chalk, represents a zoological cabinet containing nearly
100,000 shells of animals.

In a hill in the environs of Dover, after long preliminary workings,
a mine containing about 181 cwts. of powder was sprung in the year
1843. When it was ignited by means of the electric battery, it tore up,
almost without any noise, the sides of an imposing mass of chalk, the

1The sand of every sea-shore is so full of Foraminifera that it may be said to be
one-half composed of them. In a single ounce of sea-sand from the Antilles, 4,000,000

individuals may be counted.— Chenu.
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débris of which, computed at about 1,000,000 tons, was precipitated into
the sea, spreading itself in a layer twenty feet thick over an extent of
fifteen acres.

Against what were these formidable engines of war employed? Against
what was this gigantic effort of the human mind projected? Simply the
piled-up skeletons of little animalcules which the finger would crush

by thousands!
The shells of the microscopic molluscs which compose mountains

82. Chalk of Meudon, seen with the microsoops.

are only formed of carbonate of lime, and are so extremely small that
it has been caleulated it would require about 10,000,000 to make a pound
of chalk, and that there are more than 150,000,000 in a cubic yard.
Favoured by their inconceivable fecundity, these animalcules filled up
the cretaceous seas, and by accumulating in layers at their bottoms their
skeletons have formed the great masses of chalk strata of which, at the
present time, some mountains are composed. Sometimes they are solely
constituted of little shells still entire, as is seen in the rocks of Sicily
and the chalk of Meudon, when submitted to the microscope. Some-
times the weight of the new superimposed layers has reduced those at
the base to a fine powder, and then we find only a soft thin clay.
To sum up then:
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characteristics. There are even frequently extreme differences between
the male and the female.

-
ol T 1 ’

25. Goliath of Drury—Goliathis giganteus (matural size).

Some insects possess such an abnormal exterior that they exactly
resemble leaves of trees, having the same venation and colouring; when
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they are at rest we might take them for leaves, and even the greedy bird
1s deceived by them. This is the case with some Mormolycz. In them
1t 1s the wings that are transformed into green membranes, which give
the animal the appearance of an animated leaf.

Some insects again are remarkable from the strangeness, not to say
grotesqueness of their aspect, especially for instance the Membracem, the
corslets of which are studded with points, plates, or most fantastic knobs,
which transform them into so many monstrosities. On looking at some

#4. The Mormolyes phyllodes (natural size).

of them one might take them for insects in masquerade, veritable sports
of nature—lusus nature. So much was the old entomologist Geoffroy
struck with their singular forms, that he gave them the name of little devils.
One cannot really conceive what purpose so many fantastic appendages,
so embarrassing to the figure and movements of the wearers, can serve
among these fragile tribes, for they are all of the smallest dimensions.

If anything in insects surpasses the diversity of forms, it is the
prodigious variety of colouring. Their mantles gleam with the richest
hues in nature, Their splendour can only be compared to that of jewels
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and metals. The purest gold and silver, the sapphire and the emerald,
gleam on their wings and corsages; their tints mingle together, melt
abruptly, or imperceptibly shade into each other.

Some groups are more particularly remarkable for the richness of
their vestments, as for instance the Buprestide, which owe their French
surname of Richards” (millionaires) to their metallic lustre; such are

45. Various Membracese, much magnified. * Little Dmih‘_' of Geoffroy.

also the Curculios, which gleam like precious stones, and which, like
the preceding, are used instead of them in India and China, where they
are made into trinkets for women, such as pins and ear-drops.

Among the brilliant genera we find also the Cetonis, of which the
wing-cases are often variegated with the most beautiful velvety tints;
and lastly, the Carabi and the Calosoms, all glittering with gold.

As the great Linnmus said, Nature takes no leaps (Natura non fucit
saltum), and among insects she proceeds, as elsewhere, by insensible trans-
itions.

&
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if by chance he can brave the danger, it is only by taking advantage
of the time of its repose. Whenever one is obliged to send flocks of
sheep or herds of cattle across countries infested by the tsetse, the
natives choose cold moonlight nights, knowing that at such times the
insect, sunk in sleep, will not sting the cattle.

The domestic fly, inoffensive in our dwellings, torments without
ceasing those who travel in hot countries. There it is dreaded more
than the hy®na and jackal, and we can only guard against it by having
a crowd of slaves about us. In some of the villages of Upper Egypt
I have sometimes seen in their mothers’ arms, children at the breast,
whose faces were covered by such dense swarms of flies that the insects
looked like crawling black masks.! All were hard at work with their
probosces, the delicate anatomy of which surpasses everything one can
imagine.

With us it is quite an exceptional occurrence for the house-fly to
atback man. Nevertheless, the meat-fly sometimes mistakes persons
sunk in the degrading sleep of drunkenness for dead bodies. When
they awake the active offspring of their assailant are already gnaw-
ing their palpitating flesh, and making their way under the skin of
their cheeks and skull: a horrible infliction, which is certain to end
fatally.

But it is especially in our forests and fields that insects leave such
lamentable marks of their passage. Their legions descend in frightful
numbers on certain plants and trees. According to Ratzeburg the pine-
tree alone serves as a refuge for more than 400 species, the greater part
of which are hurtful to it; and Charles Miiller tells us that the oak
extends its hospitality to upwards of 200 insects which are united to it
by their parasitic existence.

! I am not speaking at all hyperbolically here. The children I mention had their faces
literally covered with a Iayer of flies, which only allowed their eyes to be seen.

Some years ago one of our great surgeons, Jules Cloquet, published an account of a
drunken man who, having fallen asleep in the open air near Paris, was carried to one of
the hospitals in that city with legions of blow-flies developed in his nose and ears, from
whence they had hollowed out paths between the skull and the hairy scalp. The irritation
and suppuration which they set up speedily occasioned the death of this person. A case
of death from this cause is also mentioned by Kirby and Spence.

In saying that an insect often causes the death of a man, we have only stated a sad
truth. The sucking Diptera, such as the gad-fly, the fly, and gnat, after sating themselves
with the fluids of a corpse in a state of putrefaction, attack man, introducing the germs of
death by means of their lips tainted with pestilential humours, The sting of these insects
frequently produces gangrenous affections, and especially malignant pustule, under which
the patients succumb. BSeveral cases have been seen in the London hospitals of serious
disease from irritation set up by the Musca carnaria.—See Dict. des Se. Méd, t. xlvi, p. 258,
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Certain velvet-winged Phalenw, notwithstanding that they seem
so harmless as they fly by night, in a short space of time devastate the
most magnificent forests of Conifers, and open out extensive clearings
in their sombre shades more quickly than the axe of the woodman,

In some regions of Europe a little yellow fly streaked with black,

45. The FPyralie of the Vine in its different stagea— Fyralis strigulalis.

the Chlorops lineata, alarms the farmer by attacking the grain crops.
Linnwus says that in Sweden this fly, unassisted, destroys more than
the fifth part of the barley crops, equivalent at least to 100,000 tons,
In central France this insect sometimes devours half the ears of corn
in our fields.! Another, the olive-tree Dacus, is the cause of our losing

1 The Chlorops lineata, a fly the name of which indicates its yellow colours barred with
black, makes such havoe in the wheat fields, that those who have followed up its history
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perform 3600. The mind is stupified at such calculations, and yet they
are of unimpeachable accuracy! This marvellous rapidity of movement
in the wings of insects explains the astonishing ease with which they
fly. As M. Blanchard says, “In our days the raillway traveller, carried
at full speed, often amuses himself by watching from the window
the movements of the gnats that flit about with incomparable ease,
These puny flies, notwithstanding the agitation of the air, dart back-

;"11?;!;{,".?' '1_’.-,..I ft

46 Bphinx Galii sipping up Honey.

wards and forwards, wheel, rise, sink, and continue their gyrations
for hours at a time, as if they were there to show us that the greatest
speed we can attain is trifling compared to the power of their delicate
W'.i.]].gﬂ."

After this we are no longer astonished at the activity shown by
some butterflies, such as the sphinx, when they rifle the flowers of our
gardens. They flit from one to the other with the speed of an arrow,
and, like the humming-birds, they hang motionless before the corolla,
plunging their long tongues to the bottom in order to sip the nectar,






76 THE UNIVERSE.

Insects equally surpass us in respect to strength. A man of average
physical powers cannot move without difficulty a weight of fourty-four
pounds, placed horizontally. As he himself weighs from 150 to 200 pounds,
he only moves in so doing a mass the weight of which does not equal
a third of that of his body. If we
subject a mole-cricket to the same
test, the results are quite extraordi-
nary. This creature, which only weighs
about sixty-two grains, can with its
two large hands move a weight of
about three pounds five ounces, which
means that it displays a strength 375
times exceeding its own weight!

The most superficial observation
serves to show the extraordinary
strength possessed by insects. Sir
Walter Scott has related that a garden-
snail placed under a candlestick moved
it from its place by the efforts it made
to regain its liberty; the same thing,
Sir Walter says, as if a prisoner in
Newgate were to shake the prison walls
by his efforts to eseape.

Notwithstanding their minuteness
and the delicacy of their anatomy, some
other insects also exhibit a compara-
tive strength which astonishes us,
Although it is almost puerile to speak
of the flea, still we may take it for an
instance, as it is unfortunately known
everywhere. M. de Fonvielle, in his
interesting work on the Invisible World,
maintains that it can raise itself from
the ground to a height equal to two
7 hundred times its stature. At this

i H“gfmtf_‘“w If;':{::g:'*“"“ rate, he says, a man would only make

a joke of jumping over the towers ot

Notre-Dame and the heights of Montmartre; and a prison would be an

impossibility unless the walls were built more than a quarter of a mile
in height. :

If we can scarcely believe in the prodigious movements of the wing
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of insects, and its mosaic of jewelry their feet, though less agile and less
adorned, are yet equally worthy of our attention. Those of the working-
bee are perfect master-pieces; they exhibit at one and the same time a
basket, a brush, and a pair of pincers. The brush is an article of
extreme fineness, the hairs of
which, arranged in symmetrical
rows, are only to be seen with
the microscope; with this brush,
of fairy delicacy, the bee continu- =5
ally brushes her velvet robe to =

remove the pollen dust with which 49. Brush and Pincers of the Common Bee.

it becomes loaded whilst she is :
rifling the flowers and sucking up the nectar. Another article, whinh. is
hollowed like a spoon, receives all the gleanings which the insect carries
to the hive; it is a basket for provisions. Finally, by opening them one
upon another, by means of a hinge, those two pieces become a pair of
pincers, which render important service in the construction of the combs,

50. Bee peen from below with its Ventral Segments of Wax,

and it is with them that the bee lays hold of the semicircles of wax below
its abdomen, and carries them to its mouth,

In some aquatic insects each foot is transformed into a delicate oar,
as is seen in the Dytiscus, in which it is flattened out and bordered with
cilia or delicate hairs, so that a larger surface may strike the water.
Others, like the flies, have at the extremities of their limbs a kind of
small notched lamellz, which allow them to adhere to glass and the most
polished bodies.

How rough and coarse the works of man appear by the side of those
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of nature! Compare the instruments which the insect uses for its work
with those which we employ. Behold its saws, its rakes, its brushes, ite
ohisels; compare them with ours, and you will at once admit that the
tools fabricated by man are all immeasurably inferior to what the insect
possesses. The scalpel of the anatomist seems to have an edge of delicate
workmanship; its polish attracts us; examine it with the microscope, and
you are surprised to see it transformed into a coarse saw-blade. Tt is the
same with the point of a needle, it becomes an imperfect awl. Scrutinize
the scythes, the darts, or the rakes of an insect, and everything there

51, Hind Feet, used as Ciliary Oars, in the male and female Diytiscus, and the
FPrehensile Foot of the mala.

reveals the power of the Architect of so many marvels. The claw of
the lion is immensely less complicated than that of the spider!

In the creatures which we are now studying the tactile faculty acquires
a marvellous development; it supplies the want of a language; the ants
talk to each other by touch. Omne could not believe this if a careful
observer had not demonstrated it, and yet the fact is so obvious that
any one can at any time verify it. When two of these intelligent insects
meet in their career, we see that they touch each other differently with
their antennw, and that after doing this they seem to form some fresh
resolution, in consequence of this tactile communication, which Huber
calls anfennal language.

The following experiment, undertaken by this naturalist, gives incon-
testable evidence in favour of the fact. Having placed a colony of ants
in a closed and darkened chamber, he remarked that at first they all
scattered in disorder; but he soon noticed that if an individual in the
course of his peregrinations discovered an outlet, he returned to the midst
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reduced to a pair of little sacks scarcely to be seen. In the may-bug
odours are perceived by means of microscopic pouches, but instead of
being limited to two, these pouches are many thousands in number. Here
the infinitely little surpasses the infinitely great; the insect outstrips the
elephant.

There must necessarily be organs of hearing in insects, because they
are attracted together by certain sounds, and even possess a very varied
set of instruments wherewith to produce sounds. But we do not yet
know where their auditory apparatus is.'

One very extraordinary fact is, that these animals only seem to hear
sounds which are serviceable to them, whilst others, whatever be their

54. Diversiform Antennme,

intensity, do not affect them in any way. The queen-bee, by means of a
scarcely perceptible hum, sets all her people in movement, and compels
an army of combatants to follow her; but if, on the contrary, fire-arms
be discharged quite close to a colony of bees, not one of them stirs; it
seems as if the sound was not noticed by them.

The horse has only one stomach, the insect has often three; in the
former it occupies only a somewhat limited portion of the body, in the
other it sometimes forms almost the entire body—the animal resembles
a walking digestive sack. The ravenous activity of many Orthoptera
(locusts, &c.) is even aided by great teeth, placed in the interior of the

! Latreille seems to think that the auditory organ of insects may be seated at the base
of the antenn®, because in certain Orthoptera, there are at this spot traces of the mem-
branes of the tympanum, as is observed in some crustaceans.

In order to omit none of the recent conguests of science, we should also mention that
Cuvier and Duméril place the seat of smell at the orifice of those small openings, like
button-holes, called stigmata, by which the air enters the trachea. And, in fact, there is
here a manifest analogy with the position of the nose, which, in the large animals, is placed
at the entrance to the respiratory apparatus.

e
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stomach, which act like a second mouth, ana complete the crushing ot
anything that has escaped the action of the jaws,

In certain caterpillars the digestive power is so great that they swallow
every day three or four times their own weight of food. If the elephant
and rhinoceros were to feed on this scale, and were as numerous as the
others, they would require only a very short time to devour all the vege-
tation on the globe.

The first period of an insect's life is devoted to development, to
nutrition, and frequently it is only during this time that it eats in the
gluttonous manner we have just spoken of. When it has reached its full

56. Head and Jaws of the Willow-eating Caterpillar.—From Lyonet's Anatomical Treatiss.

development it seems to have no other object in 1its existence than
reproduction ; sometimes even the alimentary canal is obliterated, and
the animal takes no nourishment. The caterpillar, with its destructive
jaws, the ruin of our harvests, is transformed into a butterfly, the harm-
less proboscis of which only imbibes the nectar of flowers.! In its last
stage the Ephemera lives on love alone; its digestive apparatus has quite
disappeared.

Some Hemiptera are, however, all through life extremely abstinent
and only feed on the juices of plants. They do not suck them, although
generally said to do so; their organization does not allow of such a thing.

! See a more special referance to this form of metamorphosis at page 88.

e e il
















59. The DroNE-FLY, Eristalis tenax, and its Larva the Rat-tailed Maggot.
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tl.vf which becomes dazzling in the gloom. In Cuba the women often
inelose several of these Coleoptera in little cages of glass or wood
which they hang up in their rooms, and this Iit:in,r__; lu';:m throws |::|L1£
sufficient light to serve to work by. Travellers l]!‘tl'ﬁl'!'ﬁ also, in a diffieult
road, light their path in the middle of the night by attaching one
of these beetles to each of their feet. The creoles sometimes set jji‘.hum
in the curls of their hair, where, like resplendent jewels, they give
a most fairy-like aspect to their heads. The negresses at their 'I‘Iﬂ!;t'llrn:l]

G2 Negro Huot lighted up with Luminouns Beetles,

dances scatter these brilliant insects over the robes of lace which nature
provides for them, all woven from the bark of the Lagetto. In their
rapid and lascivious movements they seemed enveloped in a robe of fire.!

presence of phosphoric acid in the atmosphere seems to give a certain amount of authority
to this hypothesis. A German anatomist, the celebrated Carus, discovered that the eggs
of these animals are themselves luminous—a very curious faet, and of a nature to throw
some light upon the question.

! Though sometimes called the Great Lantern Firefly, it is quite distinct from the
Firefly (Elater noctilueus), which belongs to the click-bettles, and is also said to be used by
the Indians to work or travel by, As recently, however, as 1858 Dr. J. A, Smith exhibited
a specimen of the Fulgora to the Royal Physical Society of Edinburgh, and stated that it

h-_-ll =
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Seience has not satisfactorily explained the colouring and secretions
found in certain insects; and indeed it has only been moderately
successful in the seeking in the outer world for all the elements of the
mysterious phenomena of organic life, which will possibly, for a long
time, conceal from us the secrets of its constitution.

How does the cochineal insect find in the green juices of the cactus
which nourishes it, the magnificent red colour, the carmine, which
inflates its whole body!

The musk Cerambyx exhales the most grateful odour of roses;

68, The Sweet-smelling Staphylinus —Staphylinus olens,

all round about the willow which it inhabits the air is perfumed with

was still an undecided question among naturalists whether these flies are really luminous;
and in the Zoologist for 1868 Mr. R. Jeffry of New Grenada says that it gives no light,
and that he imagines the use of the diaphanous projection on its head, from which it takes
its name, is to prevent the insect from knocking against hard substances in the night. The
same discrepancy of opinion has been observed with respect to the Chinese candle-beetle
(Hotinus candelaring), which is said to emit at intervals a brilliant greenish light, and even
to have been captured by Count d’Enzenberg in this state; whereas Sir John Bowring,
who made such a splendid collection of beetles during his many years' residence in China,
never saw any luminosity about it. The reader will find these beetles beautifully repre-
sented in a coloured engraving in the first volume of Nature and Art.—Tr.












85. Life and Metamorphoses of the Dragon-fly, Libellule depressa. A, The Perfect Insect.
8, The Insect casting off its worn-out Nymph's Skin, ¢ D, Larve and Nymph.
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henceforth to haunt; he releases himself from them, and exchanges them

for I;:-ng and delicate members which scarcely rest upon the velvet of the
petals,

Up to a certain point the genius of the anatomist penetrates the inten-

60, Head and Proboscis of different Butterfljes.

tions of nature; guided by analogy he sees in the unformed caterpillar the
lineaments of the butterfly. Malpighi, who has left us such noble works
on the silk-worm, with his lynx-eye saw in the nymph the organs of
maternity. Ramdohr and Carus penetrated still further, and succeeded
in discovering in the caterpillar the first rudiments of the ovary, in which

70. Hooked Fect and Nail of the Willow-catorpillar,.—From Lyonet

the eggs are produced. But what unperceived, unexplained marvels still
remain! The imago is carefully protected by a series of coverings, of
which it successively denudes itself. Then, as befits the last scene of life
save one, that which the chrysalis now takes on is thicker, stronger,
darker, and less ornamented than all the others, and nevertheless it is
beneath this that a divine alchemy seatters its dust of gold and silver
upon the elytra of the insect, or enamels them with sapphire and ruby.
When the new creature, bursting the envelope in which it was devel-




THE  ANIMAL KINGDOM. 101

oped, expands itself in the light, its dazzling robe reflects the brightest
sheen of metal or the sparkle of precious stones. No animal, no plant,
displays such riches; our most beautiful ornaments cannot compete with
them. Hence Lesser was so overcome by admiration as to exclaim in his
Theology of Insects, “ Never was Solomon on his shining throne so magnifi-
cently apparelled as one of these fragile creatures!”

In the old chronicles we often read of drops of blood scattered here
and there being regarded as a sinister omen, or even of regular showers
of blood which carried terror into the minds of our superstitious ancestors.
Now-a-days philosophers can clearly explain this phenomenon, which is
connected with the metamorphosis of insects.

Gregory of Tours speaks of a shower of blood which fell in the reign
of Childebert and spread alarm among the Franks. But the most cele-

T1. Great Tortoise-shell Butterfly— Fanessa polveliloras,

brated is that which took place at Aix during the summer of 1608, It
struck the inhabitants of all the country with terror. The walls of the
churchyard and those of the houses of the citizens and peasants for half
a league round were all spotted with great drops of blood.

An attentive examination of them convinced a savant of that day,
M. de Peiresc, that all that was told about the subject was pure fable. He
could not at first explain this extraordinary phenomenon, but chance
revealed the cause clearly. Having inclosed in a box the chrysalis of one
of the butterflies which were then showing themselves in great numbers,
he was perfectly astonished to see a stain of scarlet-red at the spot
where the metamorphosis had taken place!

The philosopher had discovered the cause of the wondrous rains which
had struck so many people with stupor. Many butterflies indeed, a few
moments after they issue from their chrysalis swathing-clothes, expel a
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sky? And when, hurried away by a supreme instinet, it prepares to
throw off the ignoble garment of the larva, to drink in the air and light,
who points out to it the precise moment at which it ought to tear itself
away from the depths of the marsh, adorn itself with its brilliant holiday
robe, and launch itself like a bird into the atmosphere}

Gall and Camper, who computed the intelligence of mammals accord-
ing to the proportion of the brain or the facial angle, would have found
something also to observe in insects. It has been remarked, indeed, that
the most intelligent among them possess a more centralized nervous
system than the others, and a proportionally larger head.

72. Coleoptera of the furmly of Carabidas,

This observation has been made by celebrated physiologists in respect
to bees and spiders, which assuredly possess more elevated faculties than
any other animals of their tribe. Ratzeburg, indeed, in the magnificent
plates of his work, represents the brain of the bee in order to give an
idea of its bulk.

It is well known that Camper considered that the more acute the
facial angle in animals the lower their intelligence. Mr. White, an
English naturalist, has made this clearly perceptible by representing the
heads of a large series of Vertebrata from man to the crane, the extreme
lengthening of the face of which corresponds to its intellectual inferiority.
An analogous work might perhaps be executed in respect to insects. At
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the beginning of the picture would be found the tiger-beetle and the
Carabide, daring flesh-eating insects of ferocious habits, and with strongly
marked heads; at the other end of the scale we should find the long-
beaked Curculio, which, from the extreme prolongation of its facial angle
and its limited capacity, would correspond perfectly with the crane.

The intelligence of insects rises under certain circumstances to the
most finished subtlety; we are surprised to find so much cunning and
resource among them. Of this there are abundant instances. A carni-
vorous animal hungering after living prey, but having a disgust for dead
bodies, is on the point of seizing in the water the large shelly larva
of a Dytiscus. All at once the latter perceives his enemy, and when
touched by him, from being full-bodied and vigorous, immediately

78. The Pine Curculio, enlarged.

becomes soft and repulsively flaccid. The aggressor, thinking he has
only a dead animal in his mouth, drops his prey in disgust,

This beetle, having reached its final stage and acquired its horny
wing-covers, cannot collapse, and it therefore employs another stratagem.
When we take a Dytiscus from one of our marshes, it is scarcely laid
hold of before we see a white, milky, repulsively stinking fluid issue from
all the pores of its skin, which the most hungry animal could not endure,

As children, we have all been struck with the sight of beetles, which,
80 soon as we touch them with our fingers, feign death by becoming
perfectly motionless, and which, when they are left to themselves, gather
their legs together, and very soon scamper off at full speed. Some of
them remain so absolutely motionless, that nothing can withdraw them
from their determined dissimulation. The borer or death-watch (A nobium)
will allow itself to be singed or drowned rather than fly when once fear
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has made it shrink. What I state has been confirmed by experiment.
De Geer and Duméril relate, that having thoroughly frightened several
Coleoptera of this species, they allowed themselves to be burned without
attempting to escape.

Others, in order to evade their enemies, carry deception still further.
When young and feeble, they assume for the purpose of deception a
repulsive and ragged or foul-smelling covering of spider threads or
excrement, though at a later period they die clad in a mantle of purple
and gold.

Such is the Lily Crioceris. Its humble larva, soft and timorous, covers
its back with its own fetid dejections, in order to disgust the insectivor-

T4. Lily Cricceris and its Larva—Cricceris merdigera (Leach).

ous birds. Subsequently, freed from this filthy garment, it promenades
upon the royal plant in a magnificent carapace of vermilion.!

The bombardier beetles are even more ingenious; they alarm their
enemies by means of real artillery. These Coleoptera, when threatened,
suddenly expel from their intestines a whitish acid vapour, the explosion
of which as it issues produces a slight detonation, which carries disorder
among the aggressors. This explosion may even be repeated a certain
number of times. Hence, when one of these insects is pursued by an
enemy, it fires off its artillery anew. The instinct of defence is so
inherent in the tribe of bombardiers, that at the sound of a cannon shot
from one of them, all the others fire at the same time—there is a running
fire along the whole line.? The sound produced by these Coleoptera is
intense enough to startle those who do not know the ruse. We often

! The excrement piled upon the back of the Lily Crioeeris forms an enormons and heavy
mass compared with the volume of the larva, which it entirely conceals from view. We
only see what appear to be little packages of moist defecations, walking upon the leaves of
the plant. The worm deposits them on its back as fast as they are produced, and this is
done by means of a special organ, The anal orifice, instead of being quite at the end of the
body, is placed above in such a manner that each globule of excrement is disposed in its
proper place, thus contributing to the increase of the mass in proportion as the animal grows
older,

* It is, according to Rolander, furnished with an apparatus which enables it to discharge
twenty shots in succession. Another less-known species, the small green beetle, Ancho-
menus prasinug, also fires off repeated discharges. It is found near London.—Th.



106 THE UNIVERSE.

se¢ young people who have seized one, let it escape suddenly from their
fingers, astonished by this singular attack.!

The automatic nature of insects has only been maintained by those
who have never observed them; on the contrary, those naturalists who
are acquainted with them assign to them decidedly high faculties.

A hemipterous insect, the tricks of which have rendered it celebrated
enough, the Reduvius personatus, conceals itself under a disguise quite as

76, Calosoma (Calosoma inguisilor) pumuing a Bombardier ( Brachinus erepilans),
who is fighting in retreat.

deceptive as that of the Crioceris, but which has the advantage of being
infinitely less disgusting. It covers itself with a ragged coat of spider-
threads and dust, in order to be less distinguishable from the latter, in
the midst of which it hides itself to watch for the passing prey.

Baron Geer, the Réaumur of Sweden, has described the wiles of this
insect in a very picturesque manner. “This bug,” he says, “in the state
of a nymph, or before its wings are developed, possesses a hideous and
revolting exterior. At the first look one might take it for ome of the
ugliest of spiders. What makes it so disagreeable to the sight is its being
entirely covered with and enveloped in a grayish matter, which is nothing
but the dust one sees in the nooks of an ill-swept room, and which is

! The bombardier, called also the Gunner Scarabmus (Brachinus crepitans), belongs to
the genus Brachinus. It is a little beetle which lives beneath stones. The gaseous fluid
which produces the detonation has a pungent odour, is acid, and reddens tincture of litmus.
Some entomologists have considered it as analogous to nitric acid, and add that when brought
into contact with the skin it produces a yellow stain.
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Some kinds of gall-insects, still more devoted to their offspring, im-
Fuulaie themselves in order to protect them. As the enormously diStE;ldEd
nsect gradually expels its eggs, it heaps them up in a little pile, and
when its body is quite cleared out, so that it resembles a hollow bladder
the female straightway covers her progeny with it, attaches the &dge;
round them, and dies directly after; thus forming for them a convex
?ﬂlid roof, the impermeability of which protects the eggs against thé
injurious agency of the air and storms. The mother has paid for her

77. Pine Silk-worm Moth ( Bombyz dispar}—Caterpillar, Chrysalis, and Butterfly mals and female.

child-birth with her life, and her young are born under the shelter of her
mummified corpse.

Some insects are guided in another way by maternal instinct. Instead
of sacrificing themselves, they kill other animals in order to minister
to the wants of their hungry offspring. As each species requires a
peculiar food, it is only by the aid of various processes that the parents
succeed in procuring it for them.

Live prey is imperatively necessary for some larve; they require it
so soon as they are born, and as the mother cannot fetter it to their
cradle, she poisons it. But more ingenious than Locusta, she only
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administers as much poison as is necessary to stupify or paralyze it, so
that the young insect, when it issues from the egg, finds near it the
dying insect, which it ends by devouring, This is the case with-many
of the Sphex species. The fly places one of its eggs at the bottom of a
little hole which it makes in the ground; it then goes out to hunt till it
discovers a spider or a caterpillar; and so soon as it finds one, it stings
it scientifically, and bears it quite paralyzed to its nest.

Finally, having placed its victim close to its egg, the Sphex closes

78. Caterpillar devoured by the Larvae of Ichnenmons, and Caterpillar covered
with their Cocoons.

the opening of the subterranean hollow with a little stone, and takes
wing, giving it no further heed. Nothing more remains for maternal
tenderness to do.

Some ichneumons, or vibrating flies, are much more rapacious and bold.
The larve of some of these, though extremely small, nevertheless attack
large caterpillars, fix upon their bodies, and gnaw away till death ensues.
The mother, by the aid of her boring instrument, pierces the other's
skin in order to insert her eggs beneath it. She lays a pretty large
number there, and when the young are hatched, protected by the skin,
they begin to eat the fat; it is only towards the close of their existence
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t!m.t. they assail the vital organs, for, in order to have always plenty of
!wn flesh to devour, these hungry anatomists take good care not to eat
into them at first. Then the caterpillar dies, and the larve of the
ichneumon issue by numerous openings and spin silky cocoons on the

9. Dung Beatles, or Sacred Scarabmi (Atewchis sacer), making their Balls,

surface of the corpse. These nymphs, swathed in their white winding-
sheets of silk, are sometimes so numerous and eclose together that they
entirely coneceal their vietim.

This extraordinary peculiarity remained for a long time unknown,
even to the most celebrated entomologists; they thought at first that
these little cocoons which envelop the caterpillar were only the offspring
carefully preserved from cold by maternal foresight. It was reserved for
the father of microscopy and for one of the most celebrated observers of
Italy, Leuwenhoeck and Vallisneri, to shed a flood of light upon this
curious fact and establish the truth.

The sacred dung-beetle, which played so important a part in the
















84. The Ant-lion (Myrmeleon formicarius), and its Pit.
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The poison apparatus of spiders is precisely analogous to that of
serpents, only that it is of microscopic size, It possesses mobile teeth,

85, The Bird-eating Hp;ﬂ.u: { Mygale avicwlaria) killing a Humming-bird.— Fron: 8ibylle de Mérian. L

they were exhausted and fell down senseless. Baglivi, though a learned physician, was yet
deceived as to the Tarantnla disorder, about which he wrote a special treatise, in which we
find set down the airs most suited to effect a cure.—Baglivi, Dissert. de Anat. Morsu et

Afectibus Tarentule, 1745,
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86, Return of Ants after a Battle, magnified.
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All kinds of ants do not so easily adapt themselves to slavery. There
are some very small ones, such as the yellow ant, which set the Amazons
at defiance, and although much weaker, frighten them by a show of bold-
ness: courage supplies the want of strength. Hence the blood-red ant,
which is one of the most thorough-going slave-makers we are acquainted
with, never attempts to plunder the dwelling of the yellow ant, which
fights with fury to defend its home, its family, and its liberty. This is
so constantly the case, that Mr. Smith, to his great surprise, found a little
tribe of this valiant species under a stone close to a nest of slave-makers.
They knew how to make themselves respected there, and even frightened
the others by their warlike attitude.

The slave-making tribes are not occupied solely with the capture of
helots ; they frequently spread out over plants in order to carry off the
Aphides. These are their cattle, their milch-cows, their goats; people
would never have thought that ants were a pastoral race. They are
extremely fond of a sweet liquor which distils from two little teats which
the Aphis carries at the extremity of its back. We often find them
scattered over the surface of plants sucking this fluid from individuals by
turns as they encounter them. At other times, accompanied by their
slaves, they carry off the Aphides, and imprison them in their dwelling,
in order to milk them at leisure, and there they are nourished exactly like
stalled animals. An ant-nest, says Huber, is more or less rich according
to the number of Aphides it possesses.

Huber discovered that the ants are so greedy after this sweet liquor,
that to procure 1t more conveniently they make covered ways which lead
from their nests to the plants inhabited by these miniature cows. Some-
times they carry their foresight even to a more incredible extent. In
order to reap a richer harvest from the Aphides, they leave them on the
plants which they habitually feed upon, and with finely-tempered earth
build there little stables in which they confine them. The naturalist we
have just quoted discovered several of these surprising constructions; the
fact 1s therefore beyond doubt.

Some ants, in place of deriving from other insects this saccharine
Juice, of which ours seem so fond, find an abundant supply of it in their
own bodies. This is seen in the case of the honey-ant. These strange
insects, first described by M. Wesmael, inhabit Mexico, living in little
subterranean galleries. At a particular time the abdomen of a certain
number becomes globular, transparent, and full of a saccharine matter,
to such an extent that it equals in size a small cherry. This honey-like
secretion being of an exquisite taste, in certain regions where these ants
abound the women and children go and dig up their subterranean abodes
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to collect the insects, which after being deprived of head and thorax,
are served up at dEEBE—Tt-

Under certain cireumstances the ants fight battles which seem to have
no other ground than antipathy between species or tribes,

Ant-battles have had their historian, we might almost say their bard,
for the younger Huber has described them with as true poetry as we find
in the tales of Homer or the strophes of the Thebaid.

We can see this in the description of one of these battles taken
verbatim from the Genevese savant. It took place between two ant-
colonies situated a hundred paces from each other. “I shall not say,”
exclaims Huber, “what lighted up discord between these two republies,
the one as populous as the other; two empires do not possess a greater

38, Honey ant—MNyrowcocyelus Mericanus,

number of combatants. The two armies met midway between their
respective residences. Their serried columns reached from the field of
battle to the nest, and were two feet in width. An immense reserve thus
supported the fighting body, where thousands of ants, mounted on the
smallest eminences, fonght two and two, attacking each other by means
of their jaws. Others carried off prisoners, but not without rough
struggles, for they knew the cruel fate that awaited them so soon as they
should reach the hostile nest.

“The field of battle, which extended over a space of from two to three
square feet, was strewed with dead bodies and wounded; it was also
covered with venom and exhaled a penetrating odour. Here and there
single combats were still maintained. The struggle began between two
ants, which locked themselves together with their mandibles, while they
raised themselves upon their legs. They quickly grasped each other so
tightly that they rolled one over the other in the dust. Generally the
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rapid, that we seem to see a fountain spouting eggs. This receptacle of
offspring projects them at the rate of sixty a minute, or 80,000 per diem,

The dimensions and solidity of the nests of the warrior Termes, com-
pared to the weakness of the insect, have always excited the astonishment
of travellers. They are sometimes twenty feet in height. Their
pyramidal form gives them the look of a colossal sugar-loaf enlarged at
the base, and with the flanks broken by little accessory hillocks. When

B9, Warrior Termitea ( Permes bellicosus, Smeath,; Termes fatalis, Linn.) Soldier, Workman,
Male, and Female swollen with Eggs.

one traverses a part where the colonies of Termites abound, one might
take them at a distance for an Indian village. The walls of these dwell-
ings are so solid, that the wild cattle climb upon them without crushing
them when they place themselves there as sentinels; and the interior
contains chambers so large, that a dozen men can find shelter in some
of them; the hunters place themselves in them to lie in wait for wild

animals.
Besides these extraordinary chambers, we find also in the cities of
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these social republics long galleries as wide as the bore of a large cannon,
and which extend as much as three or four feet into the ground.

The monuments of which we are proud are insignificant structures
compared to those built by these fragile insects. The nests of the
Termites are often 500 times as high as the length of their bodies, and
it has therefore been calculated, that if we gave our houses a pro-
portional height, they would be four or five times as high as the pyramids
of Egypt.

Other Termites, instead of constructing these astonishing abodes,
occupy themselves mischievously in attacking ours, and invade them
sometimes from the roof to the foundation ; everything then goes to ruin,
house and furniture alike. These insidious depredators make their way
silently underground, and tunnel long galleries, by means of which they
all at once invade our dwellings. Then they penetrate into all the
timber-work, and totally destroy the interior of it, only leaving a surface
as thin as a wafer. Nothing reveals their hidden havoc to the eye; we
see our house, we believe in its real existence, while we possess only a
phantom of it—a house of cards, which falls at the first shock. Smeath-
man, who has left us such an interesting history of these Neuroptera,
relates that they sometimes destroy large towns, which have been deserted
by their inhabitants.

Mrs. Lee told me that in the districts of Africa where she lived, the
Termites take but a very short time to devour an entire dwelling. A
staircase of very fair size is eaten in a fortnight; tables, arm-chairs, and
chairs in much less. This celebrated traveller assured me that often
at Sierra Leone, on returning to one’s house after a short absence, only
the ghost of the furniture is to be found. The exterior still possesses all
its freshness, but the substance is gone, and every piece that is hollowed
out falls to powder beneath the hand of any one who touches it, or under
the weight of any one who sits down upon it.

Instead of these conical domes ornamented with turrets grouped
together in villages in the middle of the plains, some species of this group,
such as the tree termite, prefer to suspend their nests amid the large
branches of the strongest trees. These aérial masses, mingling with the
foliage of the trees, are very striking, for some of them are larger than a
hogshead. The nests, which are extremely porous, present inside an
inextricable labyrinth of tortuous canals; they are formed of a matrix
or compact paste composed of fine particles of wood, gum, and juices of
plants.

For some years past two species of this kind have been established
in France, and have caused very serious havoc in some of our southern
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departments ; they are the light-shunning termite and the heath termite.
Their introduction does not seem to date further back than 1780,

The devouring cohorts of the light-shunning termite have invaded
Rochefort, La Rochelle, and Aix, where they have completely undermined
a number of houses, and entirely ruined them. At one time these
destructive pests set to work to gnaw the prefecture of La Rochelle and

91, Nest of the Treé Termite { Termes arborion . —Museum of Rouen,

the archives, without any person suspecting it; wainscotting, pasteboard,
papers, were all annihilated without any external sign of this havoe
appearing. At present the papers of the bureaux are only preserved by
keeping them in zinc boxes.

At Tonnay-Charente the Termites, having gnawetil away the Ellpplj‘rts
of a dining-room without its being perceived, the flooring collapsed during
a party, and the entertainer and his guests sank through.
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In tropical regions certain ants are not less to be dreaded than the
voracious Termites. They do not destroy our houses, but they invade
the fields and build there enormous nests fifteen to twenty feet high,
which look like so many little hills. They multiply to such an extent
in certain plantations, that the colonist is obliged to abandon them.
Sometimes, however, he resists the invaders, declares a war of extermin-
ation against them, and burns their dwellings by the aid of certain com-
bustible materials. Sometimes artillery charged with grape-shot is
employed to overthrow the lofty fortresses of these ants, and scatter both
the ruins and the architects.

Thus is man obliged to attack an insect with cannon.

Sometimes he resorts to the mine, a step he is compelled to take
against certain winged ants in the tropical countries, which sink their
nests as much as twenty-five feet in the ground, and these are so compact
that they can only be torn up by the aid of powder, and by overturning
all the earth round about them. Ch. Miiller relates that in Brazil, large
districts on the banks of the Parana have been in this way transformed
almost into deserts.

CHAPTER VIL

GRAVE-DIGGERS AND MINERS.

Despite that supremacy over all creation which the pride of man
attributes to himself, a feeble insect often surpasses him in energy, and
in certain cases in intelligence. Leave one of our race entirely to the
resources of his own organs, and bid him bury an elephant or rhinoceros;
he would spend the best part of his life in trying. His nails would be
worn out before the pit for the colossus was finished, and all his strength
would be exhausted to no purpose in order to place it there and cover
it with earth.

Among the Coleoptera there is one which undertakes to execute an
equally herculean task in a few hours.

When a dead mole is abandoned in a field we immediately notice
the arrival of a little insect speckled with black and orange, which in
three or four hours effectually inters the mammal. And yet its size
compared to that of the latter is not greater than that of man in pro-
portion to the elephant.
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Go a step further, give one of our species pickaxes and wheelbarrows
to break up and carry off the soil, and he will take more weeks to
accomplish his task than the burying-beetle, for such is
the name of the insect, requires hours,

It is a maternal instinet that guides and animates
the burier. The insect requires a dead mole or some
other mammal, to the shelter of which it may intrust
its offspring, and it only inters the corpse in order to
keep it fresh up to the moment when its hungry larva
will issue from the egg.

92. The Burying.beetle  L1€ insect requires for its progeny a food they will
—HNecrophorus sepultor. like. If we throw a frog or a bird upon the ground, it

will not bury either of them ; but throw out a dead
mole in a garden where these burying-beetles are perhaps never seen,

and one of them, which has scented it afar off, will immediately arrive
and inter it.

#8. Burying-beetles interring a small Rat,

For this purpose the Necrophorus does not begin by digging a hole,
as one might think; it always remains unseen, hidden beneath the corpse
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by a sieve-like apparatus; each sieve containing, according to Bonnet,
more than a thousand holes. As the filaments are projected outwards,
they agglutinate together in such a manner that each thread is composed
of at least 4000, and sometimes of 6000 fibres, and yet Leuwenhoeck
affirms that it is so slender as to require 4,000,000 to make up a silk
thread as thick as one of the hairs of one’s beard.!

The threads of some exotic species possess a much greater power
of resistance than we observe in ours. Travellers relate that in equatorial
countries spider-webs are seen strong enough to arrest humming-birds
as a net would, and it has even been said that a man only breaks them
with some difficulty.

The silk of our spiders is always of a dirty gray, but in tropical
regions the colour varies to a certain extent. Some of these insects
produce different coloured threads, which they interlace with admirable
<kill. Some are red, others yellow, others again black, and with all
these they form a three-coloured fabric.

Industrial art has vainly attempted to utilize the silk of the spider;
but that produced by the European species has so little power of resis-
tance that it has never been used to any profit. Entomologists, however,
relate that Touis XIV. had a dress made of it for himself, but the want
of strength in this newly invented cloth soon disgusted him with his
phantasy. But it appears that the webs of some American species
possess a sufficient power of resistance to admit of being employed for
this purpose. Aleide d’Orbigny had a pair of trousers made of spider-
webs, which lasted a very long time.

Some years ago, on a magnificent autumn morning, I was walking
in the vast meadows which border the Seine; the sky was azure, and the
sun was shining splendidly. What was my astonishment at seeing that
the entire surface of the freshly mown grass was covered with a net-work
of fabulous delicacy!

The rays of light, gleaming obliquely upon this immnense white veil,
made the whole surface of it iridescent, and the harmonious regularity
of this sheet of silk, which extended further than the eye could see, was
only interrupted by the rents made by the grazing cattle, the limbs
of which, covered with silky flakes, bore witness to their theft of the
delicate gauze. Finally, here and there some of these white filaments,
borne by the breeze over the surface of the meadows, floated in the
atmosphere and fell upon our dresses.

I had come by accident upon all the phases of a phenomenon, the

! Kirby and Spence say that the holes of the threads are so fine and so crowded
together, that there are 1000 of them in the space covered by the point of a needle.
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The entrance to the habitation is closed as hermetically as it can
possibly be by a little door or lid, the lower side of which is E]ightl‘y
convex and furnished with a cushion of silk, whilst the upper part 1s
made of the same materials as the soil, in such a manner that when the
insect is inclosed within its abode, nothing without reveals its existence.
This.door itself is a little master-piece of finish and patience. The mason-
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96. The Mason-spider— Mygale eeneniaria (Latreille), and Interior of ita Dwelling,
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spider (Mygale) possesses the knowledge of the miner, but in no degree
that of the joiner or potter; hence it learns from its own resources to
barricade its refuge. The solid lid which serves it for this purpose is
composed of layers of silk, between each of which is found a layer of
earth, When the task is completed, forty alternate layers of silk and
earth can be counted, and it is with the first, which extend from the soil
to the door, that the little elastic hinge is formed.






87. Goat-moth and Willow-eating Caterpillar—Clossus Hgniperda,
1, 2. Imago or perfect insect. 3. Pupn, 4. Larva.












THE ANIMAL KINGDOM. 147

CHAPTER IX.
. CLOTH-CUTTERS AND LEAD-EATERS.

Seamen are great admirers of certain crustaceans which have the
singular habit of eating a certain class of proprietors in order to make
themselves masters of their domiciles. After having devoured the molluse
which resides in a particular kind of shell, they convert it into an abode,
which they drag about everywhere with them, and beneath the roof of
which they shelter themselves from their enemies by burying themselves
like a soldier in his sentry-box, or a frightened monk in his cell. Hence
the names of soldier-crab and hermit-crab which are given to these curious
brigands of our shores.

Certain insects which require a shelter are less ferocious and much

00, Larvee of the Clothes moth (Tinea sarciteila), magnified.

more intelligent in their manners, Too weak to bear the injurious action
of the air, their larva knows how to cut out for itself a suit of clothes.
Felted with great care, this suit is enlarged in proportion to the growth
of the larva, which makes continual additions to it. Should the reader
amuse himself with despoiling the worm of its covering it immediately
fabricates another. And as its toil is incessant, if we place it upon cloths
of different colours, it forms for itself a perfect harlequin’s dress made












108. Aquatic Spider and its Diving-bell,
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mortar and paste, and are masons, in the true sense of the term; but,
instead of working in our fens, set about their task in the open air, on
our elevated monuments, or near the tops of trees.

The Wall Megachile (Xylocopa, Fabricius), commonly called the
mason-bee, has acquired great celebrity from its nests built of small
stones or of mortar which it attaches to houses. They are in the shape
of ovoid cells, each capable of containing a hazel-nut. These are so many
lodgings to which this fly intrusts its progeny. When after long toil the
miniature monument is finished, the mother places one of its eggs inside
it, and then retreats by the opening left in the upper part, which it walls
up hermetically before taking wing.

The progeny of the bee thus finds itself inclosed alive in a tomb, but
maternal tenderness here displays all the resources of the greatest fore-
sight. Before leaving, the Megachile lines the walls with a fine hanging
of silk. Thus the larva is sheltered from the night cold, and has not to
dread contact with the rough walls of its little chamber. By dint of
laborious journeys the mother has contrived to amass in the cradle a
sufficient quantity of food for its little one. And when it incloses it
in its cell by means of a partition of masonry, it knows that it is provided
with sufficient air and nourishment to support it, and that when the
moment comes for it to take flight, it will, like its mother, be in posses-
sion of working implements to break down the wall within which it is
imprisoned.!

In those countries where the mason-bees are very rare, their nests are
isolated, or there are only a few alongside of each other. They are often
met with in the hollows of stones or the flutings of columns. I found
some solitary on different monuments in Italy; they were adherent to
pillars, and constructed of little stones agglutinated together by a very
fine mortar. They were extremely solid.

In Egypt, where the mason-bees are very common, we find in many
monuments numerous clusters of their nests. The roofs of some of the
ancient subterranean temples are sometimes entirely covered by them.
They are so heaped and piled up one upon another, that they hang from
the ceilings like the stalactites of our caverns. But these nests are not
built with little stones; in imitation of the fellahs of Upper Egypt, the
mason-bee constructs its abode with the mud of the Nile.

The ceiling of an apartment in a temple at the island of Philwe, in
which I bivonacked for some days, was completely hidden from view by

! A species seen in England (Osmia bicornis) selects as the material for its nest banks
of brown clay, which it moistens with saliva, and moulds into pellets as large as peas, Tt
i supposed that a bee will prepare as many as 140 to 180 of these pellets in a day.—TRr.
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these nests! While I was lying down, I saw those lizards which attach
themselves so adroitly to the slightest asperities on the walls, running
about in the midst of them with surprising
activity. These were geckoes, which darted
on the young bees as they issued from their
abodes, or devoured the larve when any crack
or opening in the nest enabled them to reach
104. Paper-making Wasps— t-hﬁ'lll.. ; !

VPeinh wdsdine But if any insect merit the palm of archi-
tecture, it must certainly be awarded to the

paper-making wasp (Fespa nidulons, Fabricius). It builds abodes much
more ingenious than our domestic bee. If the wax-cakes of the latter
exhibit cavities of marvellous regularity, the wasp of which we speak

105, Nest of the Paper-making Waap,

is remarkable for the general arrangement of her building. It is com-
posed of regular stages placed one above another in a species of cir-
cular tower. Some of these houses possess as many as fifteen to tweuty
stages, which all communicate with each other by means of a hole
placed in the centre of each. The cavities which shelter the architects
are placed on the ceiling of each compartment. The entire building of
this fly, which ordinarily hangs to a tree, is composed of a kind of brown
paste exactly like cardboard, and from this comes the name by which it
is known. But we are totally ignorant of the source from which the
insect, an inhabitant of Cayenne. draws its materials.









106. Pine Bombyx or Phalena—Phalena Bombyx pini (Linneus). Larva, Cocoons, and
Butterfly. —From Ratzeburs.
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front rank of the enemies of our forests. Of all insects it is the most
injurious to the tree of which it bears the name. It especially attacks
wood of from sixty to eighty years old, and many examples are known
of forests at this age being totally destroyed by these caterpillars, which
the German wood-growers call “pine spinners,” on account of the
numerous cocoons with which they cover the leaves of this tree.

The foresters equally dread another moth, commonly called the monk
or nun, on acecount of its robe being laced with black and white like that
of certain devotees. It is all the more fatal because its caterpillar attacks
not only the coniferous forests, but in addition all forest trees, such as
the birch, oak, beech, &c. The perfect insects are met with in autumn,
and sometimes in such abundance that at a distance one might take them
for snow-flakes drifting about. The regular exterminations of which we
have previously spoken are also directed against this insect.

Among those insects, the progeny of which devastates our woods, we
should mention also the Pine-eating Phalena. Its caterpillars, which
sometimes multiply to an extraordinary extent, make great havoc in the
pine forests. They are particularly to be dreaded, because they show
themselves very early, and devour the young shoots. The same means
are taken to stop their ravages as with the others; their invasion is
checked by trenches, and in some places by herds of pigs which eat
them in heaps. For this purpose the pigs are led to the forests
towards the month of August, a time at which they seize the caterpillars
as they descend from the trees in order to hybernate under the moss or
earth.

Other insects, in lieu of attacking stems or leaves, attach themselves
to the buds. One of them produces great havoc by gnawing those of the
pine. Its caterpillar, which is very small, being introduced beneath the
scales of the bud, gnaws a part of it in such a way that the stalk, warped
at the very core, loses its straightness, twists, and becomes deformed.
We can see from a distance when these artisans have assailed a part
of a wood, by the strange aspect which the tops of the trees present.
All the terminal buds are more or less bent and contorted, instead
of possessing their normal direction. It is to this result that the
species owes its name of pine-twister, by which the foresters generally
designate it.

Some destroyers, instead of this openly declared war, carry on their
assaults silently and in the shade; these are concealed enemies, which
nothing can track out, and we have frequently no suspicion of their
presence till they have slain their victim. Some live on wood, and
hollow out ample tortuous galleries in it, which very speedily modify the
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organism of the tree so profoundly, that the strongest sucenmb to it,
Others work between the bark and the sap-wood, nsing up materials that
offer less resistance to their teeth,

In the former category must be placed the Cossi, those skilful

107. Pine eating Phalmena (FPhelena Bombyr piniveora), the progeny of which devasiates forests. —
Ratzeburg.

carpenters of which we have already made mention. In th.e- second
category may be ranked the numerous legion of insects which orna-
ment the surface of wood in a deplorable manner with chisellings that
ronghly resemble printing, writing with chalk, or in short-hand. Each
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species invariably draws the same design, so that we can always discover
who our enemy is by his work without seeing him.

Almost all these labourers are beetles of very small size, belonging to
the genera Bostrichus and Hylesinus. Their teeth, with deadly quick-
ness, cut numerous galleries between the wood and the bark, so that both
portions of the tree are assailed at the same time. These tiny ravagers
are often not more than about the sixth of an inch long, and hence, as

108. MNuptial Chammber of the Pine Hylesinus, of natural size, and the Insect enlarged,

their bodies are slender in proportion, they only require a very narrow
trench to promenade in at their ease. Nevertheless, as each insect repro-
duces its species very rapidly, the number of galleries hollowed out by a

single family sometimes covers a large part of the surface of a tree, and
11
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if the species multiplies round about it the result of its work is to detach
the entire bark, which falls to dust.

The attentive observations of foresters have shown that nearly always
a pair of typographer beetles enter the tree together by perforating the
bark, and this first task accomplished, they hollow out at this spot a
central gallery, which is nothing more or less than a nuptial chamber for
the pair. Here, resolved to make their lives as agreeable as possible, they
pierce for this purpose two to four holes in the bark, which are simply

i ——

100, Cone Pyralie—Tortriz Srobiliana. Caterpillar and Butterfly, enlarged and
of natural size.
Section of Fir Cone, to display the work of the Caterpillar,

ventilators, intended to air the little chamber, and possibly also to light
the windings. The female lays her eggs all along the chamber, producing
from fifty to a hundred. After having left the egg the young larva, in
order to nourish themselves, excavate all the little galleries which branch
out from the whole length of the central gallery. It is towards the
extremity of these that they undergo their metamorphosis, and when
their arrival at the state of the perfect insect takes place, and the desire
to breathe the pure air comes upon them, they bore through the bark, and

scatter themselves abroad.
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more skilful than we are in discovering the hidden retreats of these pests.
Among our auxiliaries we should have to name nearly all the small birds
in our woods. And yet how often has the weapon of the sportsman
destroyed these charming and active workers! It is only quite lately that
we have checked his ravages and protected their broods.

If some destructive insects eat our crops, their natural exterminators
again are found among the carnivorous mammals and birds.

At the head of these protectors of agriculture must be placed, at the
present day, the mole, the habits of which have been for a long time
misunderstood.

Far from being hurtful to the products of the earth, it is one of
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110. Common European Mole—Talpa suropea (Linnmeus),

their most effective guardians; occupied from morn to night in devouring
all the enemies of their roots, it never attacks a root itself.

The food of the mole is composed of cockchafer grubs, of mole-crickets,
and insects of all kinds. A naturalist has calculated that a mole devours
annually 20,000 grubs. But the animal on which it declares war most
savagely of all is the earth-worm. It is so voracious that ift m}lst. eat
every six hours. No animal is so favoured in its carnivorous instincts as
the mole ; forty-four teeth studded with points never cease working fm:fz
morning to night. It requires nourishment to suc:h. an extent, t-hat. if
deprived of food for a day it dies of inanition. It is a perfect eating
machine, gulping down every day an enormous quantity of food, so that



THE ANIMAL KINGDOM. 165

M. De la Blanchére was right in saying, that “if we could magnify the
mole to the size of the elephant, we should be face to face with the most
terrific brute the world ever brought forth.”?

Had the fact not been attested by a savant like E. Geoffroy Saint-
Hilaire, no one would believe that the mole, an underground animal par
excellence, though buried beneath the soil, nevertheless catches birds in
order to devour them. The crafty mammal executes this bird-catching
maneeuvre by moving its muzzle slightly on the surface of its mole-hill.
The bird thinks it is a little worm stirring, and swoops down to seize it,
but finds only the hungry gullet of the earth-digger, which engulfs it in
an instant.

The structure of the workman is wonderfully adapted to its kind of
life ; its fore-limbs present two broad cutting shovels, moved by a
muscular apparatus so powerful that it alone weighs almost as much as
the rest of the body. Its muzzle, a movable snout, first pierces the soil,
and its paws clear the earth away in proportion as it is loosened. Aided
by such organs the mole cuts out its underground tunnels with prodigious
velocity ; it 1s a living auger, a perfect earth-borer.

This animal devours its prey with such voracity, that when this is
of some size, as a rat or bird for imstance, the mole penetrates in some
sort into the entrails of it, the head and fore-feet being so thrust in that
one cannot see them. The carnivorous animal bores its victim as if it
were boring the earth.

The mole never gnaws roots; I have opened hundreds without finding
one in their stomachs, which, on the contrary, were always gorged with
grubs of the may-bug and earth-worms. This insect-eater is therefore
one of our best friends; this is well known where agriculture is intrusted
to experienced hands. In such places, and in some vineyards devastated
by the above-mentioned grubs, men buy moles in order to consign to
them the destruction of these formidable enemies.”

! In Switzerland M. Weber experimented upon two moles. Such was their voracity
that in nine days they had eaten 341 white-worms, 183 earth-worms, 25 caterpillars, and
a mouse, both the bones and skin of which they swallowed. When he restricted them to
a vegetable diet they died of hunger, Messrs. Dugts and Flourens have proved that they
perish if kept for a day without food.

* All those authors who have recently written upon agriculture, or have interested
themselves about the mole, such as Ratzeburg, Joigneaux, and De la Blanchbre, consider
this animal as of great service to farm husbandry. Ratzeburg, Hylophthires: Joigneaux,
Le Livre de la Ferme, 1866; De la Blanchire, Les Trois Rignes de la Nature, 1866; “La
Taupe,” p. 134, Many more errors than we have mentioned have been circulated about
the mole. Aristotle and all those who copied from him, not being able to perceive its eyes,
believed that it cannot see. Its eyes, decply hidden by hairs, are, it is true, unsuited for
good vision, but it is evident that the wole can see with them. Le Court, the chief of the
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the ravenous-jawed Carabide family;' they are in especial the Calosomz,
the Cicindelm, and the Carabi, all gleaming with purple and gold, which,
full of valour, courageously throw themselves upon all insects that pass

114. Giant Scarites (Seaites lEvigatus) in its Lurking place.

within reach. In another place we find the insidious Scarites concealed
in their underground dwellings, and entrapping their prey as it passes.
Instead of pitilessly destroying these beneficent Coleoptera, as is
generally done when we see them in our gardens and fields, one ought to
protect them; for they devour en masse the caterpillars which ruin them.

! Thousands of insects called Carabide, varying greatly in size, from half a line to an
inch in length, may be found under stones and clods in fields, meadows, and gardens, where
they secrete themselves by day, and sally forth at night to feed upon other insects, worms,
larvae, &e., which come to the surface at that period, either to feed or to migrate ; they are
consequently eminently serviceable in reducing the ranks of noxious animals. During a
drought they retire into cracks in the earth and to the most humid spots, and evidently
enjoy the refreshing rains which suceeed. I have seen the large Carabus glabratus in moun-
tainous districts running about immediately after a thunderstorm, each having a tolerably
large earth-worm in its mouth; others, as the splendid Calosoma sycophanta, live entirely
upon caterpillars in trees; and there is one which well deserves notice from its feeding upon
the wire-worms. It is called Steropus madidus, from its inhabiting wet and damp localities.
It is & very active insect: it prowls about at night, and is admirably adapted to its pre-
dacious mode of life.—Farm Insects, by John Curtis, F.I.8.
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Cloryvus pica (Linnmus),

115. Nest of the Common Magpie

From the Rouen Muoseum,
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Museum, built its nest in the centre of a foundr:,r' belonging to an
esteemed friend of mine, in the vault of a forge in full work, without
being alarmed either at the fierceness of the fire, the torrents of smoke,
or the continual clang of the hammers.

In the bird :naterna.l love becomes ingenious in the highest degree.
Although the quail and the partridge, like too confident mothers, deposit

116. The King Penguin — A plencdydes pafagonicn (Gmelin).

their young uncovered on the ground, and expose them to the rapacity
of every carnivorous animal that passes, other species take infinite pre-
cautions to defend them. The king-fisher hollows out a deep and wind-
ing underground passage to shelter its young. The magpie, to protect its
little ones, constructs a regular casemated citadel, into which it enters,
and from which it issues merely by a narrow passage. Only that in lien
of wood work and earth, the nest is covered with closely interlaced
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117, Moa, or Gigantie Dinornis (D. giganteus) restored; and APTERYX (A. Mantellz).
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perfumed throne on which the nuptials are accomplished, and the petals
of its corolla spread out to form a velvet canopy which hides their chaste
loves.

Were we to compare the size of different birds, we should arrive at
wonderful results. Lacépéde, who doubtless could not boast of being as
exact as Archimedes, caleulated that it would require a thousand millions
of shrew-mice o equal a whale in weight. If that were true, we should
also have to pile up some millions of humming-birds to weigh against the
heavy ostrich.

We have just spoken of the ostrich, but it again is only a bird of
insignificant size compared with two ornithological marvels, the recent
discovery of which we owe to the illustrious zoologists Prof. Owen and
Isidore Geoffroy Saint-Hilaire.

One of them, the gigantic Dinornis of New Zealand, a part of the
skeleton of which is in the Museum of the London College of Surgeons,
was eighteen feet high. The bone of a man’s leg is only a slender spindle
compared to that of this colossal bird.

The disappearance of this huge bird dates from no very distant epoch,
and everything attests that the first inhabitants of New Zealand were
perfectly acquainted with it. The ancient legends of the island tell us
that at the time of its discovery it was full of birds of appalling size.
There are also ancient poems there in which the father teaches his son
how to hunt the Moa, the name belonging of old to this species; in these
are described the ceremonies which took place when one had been killed.
They feasted on the flesh and eggs, while the feathers served to adorn
the arms of the vanquishers. Some hills are yet strewed with the bones
of the Dinornis, the remains of these great feasts of the hunters.

Another colossal bird, the Epiornis, which formerly lived in Mada-
gascar, must have been of even greater size. One of its eggs, which is
now in the museum at Paris, is six times as large as that of the ostrich,
and it has been calculated that to fill the cavity would require 12,000
humming-birds' eggs. Its shell, about two twenty-fifths of an inch
thick, could only be broken by a blow with a hammer. What strength
then must the beak of the young bird have possessed to be able to make
a hole in it !

What differences also in strength are found in birds!

When fleeing before the hunter, whose Arab steed comes ever closer
and closer, the alarmed and furious ostrich presses its toes into the ground
and tears up the soil of the desert, leaving deep marks beneath each
footstep, while it launches afar behind it a cloud of sand and pebbles.
When, on the contrary, a flock of humming-birds, attracted by the






119, Nest of the Saw-beaked Humming-bird—Petasophora serrtrostris.—From Gould.
12
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If we examine the form which our winged architects give to their
nuptial couches, or the materials of which they build them, we see that
they vary infinitely. Some birds, like the eagles and goshawks, which
build their eyries in the midst of solitude and rocks, only employ in their
construction rough fragments of stick heaped up in disorder; others
make use of leaves and moss, which they arrange with skill. But such
materials are still too coarse for the delicate bodies of the sparkling army
of humming-birds. They, as for example the saw-beaked humming-bird,
often construct for themselves a charming little downy cup of cotton,
wherein to shelter their emeralds without sullying the lustre of them.
Other species of the same group, which also make use of soft pillows,
garnish the outside of their nests with fragments of lichens, doubtless to
hide it better from the animals of prey that live in the midst of the
foliage. This is the case with the mango humming-bird—the black
plastron humming-bird of Buffon.

CHAPTER IL

THE INSTINCT OF CHEMISTRY.—MOUNTAIN BUILDERS AND GLEANERS.

Some birds attract attention by the size of their constructions, and
by the innate notions which they seem to have of certain chemical pheno-
mena which we see them make exactly the right nse of.

An earthen mound in an English garden astonishes us by its dimen-
sions, and the labour which it demands. Many hands and much time
have been occupied with it, and yet if we compare the work with the
means of him who orders it to be formed, this mass of earth seems but
a small matter. A bird, the Mound-building Megapodius, accomplishes
by itself a task a thousand times greater.

It has the carriage and size of a partridge, and its modest brown robe
recalls the sombre colours of almost all the birds of its country, Australia,
that land of zoological marvels, but its labours and its intelligence soon
make us forget the inattractive aspect of the workman.

The nidification of this species is a truly herculean work, and one
would not eredit it were it not attested by the most authentic evidence.

The immense structure built by the Megapodius rests on the ground.
The bird begins by getting together a thick bed of leaves, branches, and
plants: then it heaps up earth and stones, and strews them round about
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difficult to arrive at on account of the variety of its attitudes, if then we
take the weight as a standard, we find that a Megapodius weighing
rather above 2 lbs. sometimes raises its mound more than 10 feet in
height ;' now as a man weighs on an average about 130 1bs., he must, in
order to build a structure corresponding to the nest of the bird, accumu-
late & mountain of earth which would be almost double the height and
bulk of the great pyramid of Egypt!

The mighty task completed, the female bird confides its eggs to it.
She usually lays eight, which she disposes in a circle in the centre of the
nest among the herbs and leaves which lie heaped up at this spot. They
are placed at exactly equal distances from each other and in a vertical
position. When the laying is completed the Megapodius abandons its
master-piece and its offspring, Providence having revealed to it that
henceforth it is no longer useful to them.

Endowed with a marvellous chemical instinet, this bird only collects
such a mass of vegetable matter, that it may commit the hatching of its
eggs to the fermentation produced among the collected plants. It is
in fact on the heat so engendered that the bird relies for supplying
her place ; the mother thus substituting a chemical process for her own
cares.

Réaumur proposed to leave the incubation of our hens’ eggs to the
heat of dung, but they were poisoned by its mephitic vapours. The
Megapodius, more judicious than the celebrated academician, employs
the fermentation of grass and leaves, which is not attended by the same
inconvenience.

Everything in the history of this animal is extraordinary. Instead
of being born naked, or covered with down, and of issuing from the egg
incapable of proeuring its subsistence, the young Megapodius when it
breaks its shell is already provided with feathers fitted for flight. It is
scarcely free ere it aspires to seek the light and air, throws off the leaves
which surround and stifle it, mounts on the crest of its tumulus, dries its
yet moist wings in the sun, and tests them by a few flaps. Lastly, quickly
becoming confident in its strength and fortune, and having cast a disturbed
and inquisitive look upon the surrounding country, the feeble bird takes
its flight into the atmosphere and quits its eradle for ever; it knows how
to nourish itself as soon as it is born!

Another Australian bird possesses the same instinctive foresight as
that of which we have been speaking; but, instead of building mounds,

! One measured by Mr. Jukes was 150 feet in circumference, the slope of the sides 18
to 24 feet, and the perpendicular height 10 or 12 feet. The eggs are as large as those of a
awan, and are considered a great delicacy.
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In respect to the elegance of its construction the penduline titmouse
astonishes the observer still more. Its nest, suspended to the branch of
a tree, has exactly the shape of a chemist’s retort, only that instead of
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123. Nest of the Penduline Titmonse — Paris pendilines (Latham).—From the Rouen Musenm,

being manufactured of such hard material, nothing enters into the
composition of it but fine moss and down. The opening is carefully
woven, not one vegetable fibre protrudes beyond the other!
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Who can describe in what a marvellons manner the bird, while still
on the wing, approaches its nest, enters and issues by an opening which

seems to have scarcely the diameter of its body, and without ever derang-
ing a fibref
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124. Neat of the Cape Titmouss {Paris capensiz). —Fron. Bonnerat.

The huts of some savages remain constantly open; their limited capa
city has not yet taught them to invent the protecting door. Spiders are
more ingenious. There are some which, as we have seen, understand how
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female fills the little sack which they form with cotton, and deposits
her pretty young ones upon this downy bed, which is gently rocked by
the least breath of wind. This nest, which is extremely rare, but of

which I saw some specimens in the British Museum, is a real master-
piece of ingenuity,

128. Tailor-bird and Nest—Sylvia sutoria (Latham).—From the Britlsh Museum.

The oriole of our climate executes an analogous task. Its nest
resembles a circular concave cup, and is formed of a mass of plants finely
interlaced. The bird always suspends it from the bifurcation of two

S -
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branches of a tree. For this purpose it chooses those which lie horizon-
tally, and always stitches its airy abode by means of a round stitch, done
not with grass, but with a piece of string or a thread-end, which it has

- —_———— -

127. Nest of the Golden Oriole—0riolus gaibula (Linnseus).—From the Ronen Museum,

stolen from some neighbouring factory or dwelling, so that one might

feel inclined to ask what it did before pack-thread and spinning were
invented.
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barn-owl (Striz flammea, Linn.), a little less careless, before laying, covers
with a thin layer of moss the bare stone of the obscure vault in the
depths of which she rears a brood that dread the light.

4

-

128, Nest of the Common Wren—Troglodyfes Buropeus (Cuvier).

The birds of the tribe to which quails, partridges, and hens belong,
are all very clumsy workmen, contenting themselves with exposing their
broods on miserable litter, or on the arid soil itself. The beautiful doves

themselves scarcely take more care of their progeny. Their nests
13
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nagligﬂntly placed on the boughs, consist of a platform of loosely laid
twigs, without moss or down, in which the egg, exposed to the air on all
sides, seems every instant in danger of falling. It is the handiwork of 8

S —

120. Nest of the Barn-owl—Strix fammen (Linnmus). —From the Ronen Mussum.

thoughtless beauty, whose couch seems as if it would be more likely to

freeze than warm her young family.
We find more extent but not more intelligence in the buildings

executed by the great carnivorous birds, such as the eagles, goshawks,




130. Nest of the Goshawk—Astur palumbarius (Bonaparte).

From the Rouen Mugeum,
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and falcons—the lords of the air. Fierce and solitary, the former perch
their nests in the midst of the most horrible precipices, without dreading
either the roar of the cataract or the crash of the avalanche. The bulk
of the work and the mass of the materials employed are in proportion to
the strength of the architect. The eyry of the eagle is a heap of great
branches of trees carelessly flung together, forming a thick rude mattress,
twelve to fifteen feet in circumference. This nest serves the couple which
build it for their whole lives, but its size increases with years, because
the bones of all the animals brought thither by the parents and devoured
by the hungry family, are heaped up round it in such a manner, that at
a certain lapse of time the eyry of one of these robbers becomes a
pestilential charnel-house.

The nests built by the goshawk display even less skill: it employs
only little faggots, and yet its nest is four feet in circumference.

Some of our idlers, resolved to do no work at all, become nothing
more nor less than thieves; others, more courageous, are regular brigands.
The latter attack face to face the enemy they want to devour; or
throw their vietim from the window in order to take possession of its
domicile.

To this legion belong the voracious butcher-birds of our woods, which
slaughter so many little birds and spit their bodies on the thorns of our
thickets.

In the ranks of the most obstinate thieves we must place the sparrow.
Linnzus and Gmelin relate as an established fact, that befere the return
of the swallows, a sparrow will sometimes take possession of the dwelling
deserted by the travellers, Here it installs itself, and when the legiti-
mate proprietors return, threatens to cut them open with its powerful
bill. The plundered swallows call their companions in the vicinity to
their help. Then begins the siege of the place; some retain the enemy
a prisoner, whilst others occupy themselves in walling up the doorway
with quantities of pellets of earth, and in a very short time the usurper,
closely imprisoned in the nest he has invaded, dies of asphyxia.l

But of all these winged spoilers the most cruel is the cuckoo. The
mode in which it proceeds is as follows:—

This idle and savage inhabitant of our woods does not care either to

! Although this story has been accepted as authentic by Gmelin, the laborious com-
mentator on Linnmus, as well as by several French savants, Spallanzani, in his Mémoires
sur les Hirondelles, regards it as doubtful. *“TIt is true,” he says, *‘that sparrows not un-
frequently take possession of the nests before the arrival of the swallows. But the legitimate
masters at once make a stir, going to and fro about the sparrows, picking quarrels with

them, and ending by making them give up possession.” —Spallanzani, Foyages dans les Deux
el Paris, an-viii, t. 6, p. 22.
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assassination. The great physician describes the process in the
Philosophical Transactions as follows:—“The young cuckoo, a few hours
after its birth, tries by the aid of its rump and wings to glide beneath

181. Cueckoo killing Golden-crested Wrens,

the litt..]e bird whose cradle it shares, and to get the latter upon its back,
where it keeps it by raising its wings. It then works itself backward to
the edge of the nest, raises itself up for an instant, then making an effort,
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133. Nest of the Reed Warbler—Motacilla arundinaces (Gmelin),
From the Rouen Museum,







—From an original

Little Grebe— Colymbus minor (Gmelin).
sketch by M. Nourry of Elbaeuf,

134, Floating Nests of the
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135, Nests of the Red Flumingo—Phaniwcopterus rubes (Cuvier).
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M. Poivre, who to the title of Governor of the Isle of France, united
another which conferred far higher renown upon him—that of a distin-
guished philosopher, was the first who cleared up the history of the
Salanganes, and gathered some of their nests with his own hands; but
he was mistaken in supposing that these swallows built them of fish-
spawn, an opinion which long prevailed,

It was M. Lamouroux who, first of all, in 1821 gave us an exact
account of the composition of these extraordinary nests. He found out

136. Edible Nests of the Salangane— Hirundo esculenta (Latham)

that the birds build them of various marine plants which they gather in
the waves, belonging chiefly to the genera Gelidium and Spherococeus.
These the swallows bear away from the surface, while skimming over the
billows, gulp down, and afterwards disgorge, mixed with their digestive
fluids, which render them glutinous and facilitate the building of the
maternal homes.

The gathering of these nests is dangerous, because the swallows often
place them in the depths of inaccessible caverns, into which it is




n—Regulus omnicolor (Vieillot).

Wre
rom the Bouen Museam.

137,

Nests of the Party-coloured
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has naturally been given to it. It is a more robust workman than the
swallow. It is astonishing what a number of Journeys it must make to

138. Burrowing-owl—Striz eunicularia (Ch. Bonaparte), and Section of ita Burrow.

carry to the tops of the trees the tempered, almost pure, earth of which
its family-dwelling is composed. The oven-bird is the size of a guail.
Its hemispherical nests, placed in the bifurcation of large branches of
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of dwellings, Some consist of a sort of purse, having in the interior
a little pannier affixed to its sides, in which the female places her brood.
In this case the entrance is frequently situated at the lower part, which
represents a kind of wide-mouthed funnel, by which the wedded pair
enter and leave the family mansion: this is the fashion adopted by some
Troopials. Others are simply long and wide sacks with one or more
openings, suspended to the branches of trees,

- -.'_ -~ e

139, Nest of the Fondia erythrops (Bovaparte). —From the Rouen Musenm,

On this account the name of weavers has been given to a tribe of
sparrows remarkable for the perfection of their work, but other birds
imitate their industry although they belong to different families,

Some weavers, less skilful, content themselves with twisting grass
rudely together, and forming a little cup of it, in which the female lies
deeply ensconced. It is in this that she ca.re.fulljr hatcl:gea her eggs.
The Fondia erythrops builds one of these nests of imperfect tissue.




140

Neat of a Troopial.—From the Rouen Museum,
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The Cassicans and the Baltimore-bird deserve to be mentioned in the
first rank among another kind of workmen, on account of the large bag-

141. Nest of the Baltimore-bird —lclerus Balliniore,

shaped nests which they hang to the trees, and in which they rear their
young,

The nests of the Crested Cassican (C. cristatus) are built of dry grass,
and resemble very long sacks bulging out at the base, having an entrance
in the form of a slit of considerable length, situated above and placed
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beasts constituted himself chief of the emigrating troop. Standing on
the bank of the Mississippi and roaring loudly, he would gather round
him a formidable troop, ready to follow him across the wilderness.
«When the moment arrives,” says Chateaubriand, “the leader, shaking
his mane, which hangs from every part over his eyes and curving hm-.ns,
salutes the setting sun by lowering his head and lifting up his hack like
a mnuﬁt&in; at the same time a dull sound, the signal of departure,
issues from his deep chest, and then all at once he plunges into the

148. Nycteris of Upper Egypt—Nyctaris Geofroyi (Desmarest),

foaming waves, followed by the multitude of heifers and bulls which roar
lovingly after him.”

The migrations of the squirrels which fill with life the forests of old
Seandinavia, if less noisy, are marked by more ingenuity.

‘While the formidable bisons were able to sweep everything from their
path, eolonies of squirrels, timid and silent, run a thousand risks in order
to establish themselves far from their natal soil. Travellers assure us that,
in America and Lapland, when a river checks their passage, each member
of the wandering family transforms some fragment of wood or bark into
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soon disappear from sight, without one’s being able to explain how they
can breathe so rarefied an atmosphe

The bird, though endowed with such a slight frame,

nevertheless




146. The Condor

or Gireat Vulture of the Andes—Vullur grypling [Linnoeus).












147 The Ariel Swallow (Hirundo Ariel).—From Gould.
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people in the country hasten to the s ot, and m

of them. The well-sustained noise ang firing dn&::tai;nﬁxpaliza?::ﬁ
rupt the sleep of these harassed travellers, The vietims fall; the women
and children pick them up, or even kill with sticks those pi’geona which
ha.:.'re perched within their reach. The yield is so abundant, that, not
being able to consume in the locality all the birds which are kiﬂEd,’they

are often obliged to salt and pack them in barrels, so that they may be
kept or sent to a distance,

148, The Passenger Pigeon—Coluniba miigraforia.

The cold of winter drives most animals from the Polar regions, and
compels them to withdraw to countries more favoured by the sun. The
penguins of the Cape alone seem to evade this universal law. These
bird-fish, being intrepid swimmers, are most at home in the midst of
the ice or the roaring waves. They only haunt the shores of Africa in
order to scoop out their nests, hatch their eggs, and rear their young.
When the young have become sufficiently robust to support the fatigues of
the journey, all these swimmers, mysteriously obeying an instinet of which
the Creator alone knows the aim, suddenly disappear from the African
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shores, and seek during six months of winter the frightful regions of
the south pole, condemned to incessant struggles amid tempests and ice.
But at the return of spring the penguins reappear in numerous troops, and
cover anew the banks now smiling with verdure, grouping themselves in
long processions, seemingly occupied only in revelling in light and love.
In contrast to these pictures of the wandering life of certain birds may
be placed those in which, notwithstanding the strength of their wings,
these tenants of the air live almost entirely at home, only flitting round
the environs of the site which nourishes them and sees their birth.
Whilst in their daring flight some of the wading birds cleave their way
through the clouds and sweep a whole hemisphere, a little family of
humming-birds have only a rose-bush for their universe. Like an elegant
vase ornamented with lichens, the humming-bird’s downy nest of cotton
is balanced on the extremity of the most slender branches of the plant,
whilst these aérial diamonds make prey of the insects which the flowers
attract, or drink the pearls of dew which their petals distil. This is, for
mstance, the life of the sparkling-tailed humming-bird (Typhena Duponti)
—a charming family of which we here give as an illustration, taken from
the splendid plates of Gould, the prince of modern ornithologists, both
by his scientific knowledge and the magnificence of his works.

In the same manner the humming-birds, robed in changing green,
which attract and charm all eyes, the «emeralds of Brazil ” (Chlorostilbon
prasinus), as they are commonly called, set up their family nests upon the
slender pendent stems of the creepers, from the vicinity of which they
rarely move. Rocked by the zephyr, the female broods tranquilly on her
eggs while her lord flits amorously near her; here are spent all the happy
days of the gentle pair.

CHAPTER IIL

MIGRATIONS OF REPTILES AND FISHES—SHOWERS OF FROGS.

Reptiles scarcely ever carry out migrations on such a scale as to
astonish one, either by the number of travellers or by the space over
which they extend, but there is one fact in their history which has given
rise to long debates, and that is the showers of toads and frogs, which in
reality mean compulsory migrations.

Mention is made of these in very remote times, but later writers
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certainly among the smallest of their kind, which live in the pn?ls and
streams of our country districts. These fish, pumped up along with the
water of some fen by the suction of a water-spout, have been seen to fall
in heaps at great distances from the place whence they were lifted.

Thus modern science has established the reality of a phenomenon
advanced by antiquity, and the strangeness of which caused men for a
long time to doubt it.!

Among the fish there are some the migrations of which have acquired
great celebrity, especially those of the herring. It is thought that the
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150. Stickleback in its Nest— Fasterostews {/achurus.

northern seas ought to be considered as the favourite residence of their

1 Among the writers of antiquity who mention ghowers of frogs we may mention Ailian,
on whose back one fell as he was travelling from Naples to Puzzuoli.

The showers of fish which have been the subject of discussion were made up of very
small species, which, like frogs, sometimes swarm to an extraordinary extent in the fens, so
much so that cart-loads of them are taken away to manure the ground and feed the cattle
with. Those naturalists who, like Messrs, Defrance and H. Cloquet, maintained that
showers of toads ought to be ranked among popular errors, thought that these batrachians,
which sometimes appear in such multitudes after a heavy shower that it is impossible to
#et one’s foot down without crushing some of them, were made up of the young which had
lain hidden in the clefts of the dry ground, and had been driven out by the rain.
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of these insects undertakes a distant journey, they advance in a straight
line, and all the workers march in columns of ten to fifteen individuals, as
compactly as a flock of sheep. During this time those termites that are
armed with strong mandibles, and play the part of soldiers, spread them-
selves out like reconnoitrers on each side of the main body, in order to
guard it against every attack. Should a plant more elevated than the
others lie in the way of the emigrants, the soldiers may be seen climbing
to the highest leaves, and resting suspended there like so many sentries
charged with the office of watching the route. Should any danger arise,
these soldiers, by striking the leaves with their feet, produce a clicking
noise; a signal that agitates the entire army, which replies by hissing,
and immediately after redoubles its pace with fresh ardour.

In juxtaposition with these emigrating insects, we ought to mention
those which, without executing adventurous journeys, suddenly appear
in compact masses and become for a time the scourge of our fields,

One of these voracious depredators is the may-bug, so commonin France.
In his magnificent work on the enemies of woodland culture, M. Ratze-
burg does not hesitate to represent it as the most terrible destroyer of our
plantations. The annals of agriculture abound with melancholy details
of the ravages caused by this insect. It is sometimes seen to devour in
a very short time all the foliage of a vast extent of forest. I was enabled
to observe one of these devastations in a wood in the department of the
Seine-Inférieure. All the trees had been utterly despoiled of their ver-
dure; not a leaf, strictly speaking, hung on one of them; and in this
forest, which we traversed in the middle of summer, we might have
thought ourselves in mid-winter, had not the burning sun, striking
through the bare branches, scorched us with his rays,

The may-bugs often quit the forests in order to attack the fields. In
1574 they swarmed so on the coasts of England, that when they fell into
the Severn they clogged the wheels of the mills. In a chronicle of 1688
we read that these insects multiplied so fearfully that year in Ireland,
that in the county of Galway the air was obscured, and they swarmed so
in the fields that it was difficult to make a path through them.

But its larve, which the French peasants call mans, cause far more
destruction among the forests and crops. They live beneath the surface
of the soil where it is difficult to track them, and gnaw the roots of the
plants, so that they sometimes totally devastate rich fields. In those
seasons which favour their multiplication they become a fearful pest to
the agriculturist. Normandy, which is often ravaged by their devouring
legions, has at different times begged of the government to take some
measures that would arrest this invasion. In 1866 these larve were so
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abundant in several cantons in the department of Seine-Inférieure that
they absolutely annihilated whole fields of beet-root and colza. In one
canton alone there was collected in a fortnight enough of these worms to
fill completely a railway train of thirty-two carriages.

Some insects, even those of the smallest size, devastate and devour
our crops of all kinds; wherever they appear, no human power can stay
their ravages. According to M, Guérin-Méneville, they annually consume
a large portion of the harvests of France, sometimes as much as a fourth,

158, Common May-bug— Melolontho vulgaris, Male, Female, Larva, and Nymph.
A most terrible destroyer of plantations.

which means that they cause destruction to the value of 500 millions of
francs (£20,000,000).

The frightful rapidity with which some insects multiply, and the
enormous consumption which they occasion, notwithstanding their
minute size, demonstrate the unfortunate exactness of these figures. An
experimenter having inclosed a dozen male and a dozen female weevils
in a box of wheat, found that these minute beetles, which are only about
the tenth of an inch long, had at the close of six months brought forth
an innumerable progeny, and had with their assistance eaten thirty-three
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their young there, and this act performed they return to their favourite
haunts.

As it is necessary during this long and double journey to breathe
sither water or at least moist air, nature has provided for every emergency.
The tourlourous, for these crabs are popularly known by that name,
possess for this purpose, above the bran chiw, a kind of sacks which serve

155, Labyrinthine Cavity or Water-resérvoir of the Anabas

as reservoirs of liquid. When one of these crustaceans wants to travel,
its first step is to take in a stock of water by completely filling these
sacks. During its march the liquid falls drop by drop upon the respira-
tory organs, and moistens the vessels. The branchie being thus con-
stantly wetted, the aquatic animal can live in air and move about, in

158; The Anabas or Climbing Perch—FPerca scandens.

spite of the dryness and heat. Like a locomotive in action, it carries
with it its supply of water, and has only to feed itself,

A singular fish, the anabas or elimbing perch (Perca scandens), displays
an organization exactly analogous to that of the erab we have just spoken
of. It fills with water a labyrinthiform cavity which is also situated
above its branchiz. Then, after having taken this precaution, the
prudent fish boldlyissues from the waves and leads the life of an inhabitant
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plants, the appearance of which, according to this savant, in the midst
of this tissue so entirely cut off from connection with the outer world,
cannot possibly be explained except by spontaneous generation.

But the substance most frequently met with in the interior of the
cellular tissue is our alimentary fecula. Each of the microscopic cells is
sometimes quite filled with it. We observe it in all the organs—root,
stem, and flower,

We are astonished when sailors tell us that the islanders of Otaheite

C. n?i}:l\‘;r"
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158. Fruit of the Bread-fruit Trea—Arfocarpus incisa.  Very much reduced in size.

actually prepare bread, by simply placing upon a gridiron slices of a large
fruit which grows in their island, and that these, when they are taken
from the gridiron, have precisely the taste of the bread made by our
bakers. This is easily explained. The fruit of the bread-fruit tree, for
it 1s so called, which reaches an enormous size, generally weighing more
than two pounds, and sometimes four or five, is crammed with fecula,
and owing to this only requires to be sliced and exposed to heat in order
to be transformed into genuine warm bread.

L
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Strabo relates, that when the army of Alexander was traversing
Gedrosia, the men, being utterly without food, supported themselves for
some time on the pith of a certain species of palm. The same thing
happened, according to the account given by Xenophon, during the
famous retreat of the ten thousand Greeks. All this is also naturally
explained by the abundance of alimentary fecula contained in the trunks
of certain palms. A similar fact is now repeated every day of our lives.
Every one knows that the sago, so frequently used at our tables, is
obtained from the central and medullary part of the stem of the sago-
palm, which originally belongs to India.

CHAPTER L

THE ROOT.

Notwithstanding the unseemly look of its torbuous ramifications, and
the disorderly appearance of its absorbing fibres, the root of a tree is none
the less organically identical with the regular boughs and symmetrical
divisions supported by the stem. Anatomy and experience prove this.

We sometimes see in forests large branches creeping along the surface
of the earth, their lower half buried, while the other is exposed to the
air. The former sends out rootlets which sink into the ground, and the
other leaves which expand to the bosom of the atmosphere. The same
organ therefore is at once trunk and root.

Experiment proves this fact still better. Duhamel inverted willows,
placing their roots in the open air and their boughs in the earth. So
identical are these organs, that in a short time the roots were covered
with leaves, and the stems, transformed into an underground structure,
had put out spongioles. This curious experiment succeeded equally well
on a large scale. M. de Raguse, in his memoirs, mentions having seen
on the property of a Russian gentleman, an avenue of limes which he had
in a whim transplanted upside down. The metamorphosis was complete;
all the inverted trees flourished splendidly, and the roots were completely
changed into vigorous leafy branches.!

! Tn the birch-wood of Culloden there is a larch-fir which was blown down in a storm,
and fell across a gully. The branches took root on the other side, and from the parent
stem, thue fed, shot up perpendicularly fifteen trees all in a row, which still flourish in all
their splendour,.—Science Gosaip, 1865, —Th












182. Egyptian Papyrus— Cyperus Papyrus (Linneus),
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The leaf is composed of two parts: the petiole or support, and the
blade, which is spread out in the form of a membrane. It is only excep-
tionally that this is perforated so as to look like an elegant net-work, as
in the Hydrogeton fenestratum, the name of which comes from this singular
peculiarity; it is also seen in the submerged leaves of some aquatic plants,
which in such an arrangement seem to remind us of the branchiw, the
respiratory organs of fish.

In some plants they are transformed into long capillary filaments,
which are seen gently undulating in the current of our rivers, like the
tresses of a Najad floating beneath the limpid water. It is thus that the

166. A River Reach filled with the Floating Leaves of the Fistoria regia.

leaves of some aquatic ranunculuses are seen forming movable green
carpets in the depths of our streams.

If we transport ourselves to the agitated waves of the Amazon, we
find there leaves which display themselves on the surface like immense
plains of verdure ; these are the growth of the Vicloria regia. These leaves,
almost circular, are from six to eight feet in diameter. They spring from
a petiole which, issuing from the depths of the river, projects from its
stem some twenty feet distance, and ends heneath the blade, forming by
its ramifications a solid framework, strengthened by very projecting
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of which every one thinks he knows, and which nevertheless no one ever
previously succeeded in describing well. This honour was reaewei’i for
the philosopher of Geneva, who admits having found so much happiness
in the study of botany. VA

Difficult as it may be to define the flower with precision, 1t 1s not less
s0 to unravel its mysterious genealogy. -

While prying deeply into its primordial essence, Gﬂethef triply
Hlustrious as a naturalist, poet, and philosopher, arrived at a discovery
which was quite unexpected. He has scientifically pmvedz that however
sumptuous the beauty of a flower may be, each part of it is nevertheless

167. Petaloid Perianth of the White Lily—Eilium eandidun (Linnmus).

only a result of the metamorphosis of a humble leaf. We are therefore
right in saying that we are stripping the roses of their leaves when
tearing off their coloured lobes, for each of these is in fact only a trans-
formed leaf.

When the floral apparatus is complete it is formed of four rosettes,
or verticilli, of depressed concentrated leaves.

! The only author who haa deseribed a flower well is Roussean, who at one period of his
life occupied himself with botany, and even wrote several volumes on this science. “ Itis,”
he says, “a local and fleeting part in which, or by which, the fecundation of the plant is
effected.” —JI. J. Roussean, Dictionnaire de Botanique, art. ** Fleur."

18
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the very utmost. The dispute became violent; the’schools took part in 1t;
men quarrelled about it on every side; the pupils on their benches and
the professors in their chairs. In the Jardin du Roi, Tournefort and
Le Vaillant had a deadly dispute on the subject. Pontedera, a cross-
grained obstinate savant, imagining that ascribing sexes to the flowers
sullied their virgin purity, treated all those botanists who accepted the
new heresy as devoid of decency. And yet there was nothing in it that
could alarm even the modesty of a rose.

171. Pollen of different Plants, seen with the microscope, 1, Hellebore; 2, Sea Lavender; 3, Wild
Oleander; 4, Convolvulues; 5, Scolymuns; 6, Lily; 7, Gourd; 8, Hibiscus; 9, Cobeea; 10, Pine-tree;
11, Passiflora; 12, Animaleules of the Pollen of Ferns: 13, Animaleules of the Chara.

But notwithstanding the denials of Tournefort, and the invectives of
the old professor of Padua, it became necessary to admit the truth of the
discovery, for experiment proved every step in it.

Every person has seen the delicate filaments which rise up in the
white flower of the lily. These are the reproductive organs. Six
of them, the beautiful yellow dust of which stains the fingers of those
who touch it, are the stamens. This dust, which is usually elaborated
in two little sacks called anthers, is known as pollen; the German
botanists give the anthers the more picturesque name of pollen-ateliers












BOOK Ik,

‘THE PHYSIOLOGY OF PLANTS.

CHAPTER 1.

ABSORFPTION.

Tt is to the root and leaf that nature has intrusted the great source of
nourishment—absorption.

The leaves imbibe moisture by the whole of their surface, by every
pore, whilst it is only by their fine hair-like fibres that roots take up water
from the soil. And still further, in the root absorption is absolutely
restricted as to extent; it does not take place through the whole of the
capillary filaments, but only by the microscopic spongiole which termin-
ates each of them, and acts the part of a sucker. Hence Linnzus compared
the roots to the chyliferous vessels of animals.

The great roots of vegetables, to which the vulgar naturally attribute
the principal function of life, have really nothing to do with it. A very
simple experiment proves this. If we place the body of the root of a
plant in dry sand, whilst the fine ends of the roots are in suitable soil
or in water, it continues to grow, displaying the freshest foliage. But
if, on the contrary, the main mass of the root be encircled with suitable
goil, whilst the fine extremities are scattered in the dry sand, the subject
of the experiment fades, languishes, and dies.

An instinctive irresistible power gunides the root to its goal. Nothing
checks it; to attain this it cleaves the rock, traverses the water, and
hangs and twists in a thousand ways.

A New England Acacia, which had become weakly and languishing
after having exhausted the sterile soil in which it was planted, at last
driven to quench its thirst, threw out one of its roots across a hollow
of sixty-six feet, in order to plunge it into a neighbouring well, and
spread out its fibres in the midst of the water. From this time,
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De Candolle admits, without any circumlocution, that abserption 1s
an essentially vital phenomenon, and we share in the most unqualified
manner this opinion of the greatest botanist of modern times, which was
also that of Sennebier, Saussure, and Desfontaines.

To the suction of the spongiole, which ceases as soon as life is extin-
guished, are accessorily joined some purely physical forces, such as endos-
mosis, cﬁpillary attraction, and hygroscopic action, which some naturalists
have erroneously looked upon as the special agents of it.

The radicles seem to select instinctively from the soil the food of the
plant, which is scattered through it, just as out of the midst of the nour-
ishment which fills the intestine in animals, the chyliferous vessels pump
up only the fluid which is to regenerate the organism. Like the latter,
the spongioles of plants are sometimes deceived, and introduce along with
the sap some poison which kills them. But absorption is so little left to
the chemico-physical powers that certain plants vegetate in soil charged
with deadly substances without suffering in the least from it. In the
countries where arsenic abounds there are some which brave its corrosive
action. Hence, when everything else is dying round them, certain
legnminous plants cover with verdure the rocky soil of Cornwall, which
contains fifty per cent. of arsenical sulphuret, while the rest of it consists
of silica and sulphuret of iron.!

By means of very simple experiments it can be demonstrated that
absorption by the roots is a vital act. If, on the one hand, a root be
plunged uninjured into a saline solution, and on the other a similar plant
be immersed after having its members cut short off, it will be seen at the
end of a certain time that the uninjured plant has not absorbed the salt
in the same proportion as it is found in the solution, whereas that which
has had its roots divided has been abandoned to the dominion of physico-
chemical causes, and has pumped up the liquid without making any
selection.?

Water is the principal food of the plant, but the radicles also take up
other substances from the earth. They require carbon and nitrogen.
The grasses demand a certain quantity of silica. The stalk of the wheat-
plant contains a pretty large amount, but this substance strengthens the
powerful stem of the bamboo in a much more decided manner. Accord-

1 Aceording to Dr. Daubeny, professor at Oxford, the sulphuret of arsenic contained in
small quantities in the soil produces no injurious effect upon mustard, beans, and barley.
He concludes that, to a certain extent, plants possess the power of selecting from the con-
stituents of the soil in which they live.

* The sea, which contains thirty times as much sodium as potassium, furnishes to some
of the Algme, drawing all their mineral matter from it, equal quantities of these two metals,
and to many others half as much potassium as sodium. —T&.
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ing to Davy, the latter contains as much as seventy-one parts of silica in
a hundred, and like our flints strikes fire with the steel. According to
De Candolle, analysis demonstrates that other vegetables absorb iron, and
even gold. Copper has also been found in coffee and wheat, and a chemist
has computed that in France 3650 kilogrammes (8055 lbs. avoirdupois,
omitting grains) of this metal yearly enter into our food through the
medium of this cereal,!

Seeing the quantity of water that plants absorb every day, Boyle
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176, Iee-plant—Mezembryantiemum erystallinum (Linnmus).

concluded that this fluid was alone used for their nutrition. The opinion
of the celebrated English philosopher was adopted by Van Helmont, and
he thought he had proved it to demonstration when he saw a willow
continue to flourish which he only watered with rain-water, at that time
considered to be wonderfully pure.

| Tt is now considered that the inorganic ingredients in plants are as absolutely necessary
to their existence as carbon and oxygen. In addition to such well-known elements of tissue
as silicon, chlorine, potassium, &ec., modern research has shown the presence of zine, fluorine,
cesium, rubidium, and manganese. All food, however, presented to the plant must be
oxidized, or the plant cannot take it up. It is even probable that all ammonia becomes
oxidized before assimilation by the plant.—Tr
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Seience has overthrown these views by proving that distilled water is
in no way sufficient to support life in the plant.

The aérial organs of vegetable life also play a great part in absorption;
watering the leaves of certain plants makes them grow with as much
rapidity as if their roots were moistened. Some spongy plants, gorged
with aqueous fluid, seem to draw their nourishment exclusively from the
atmosphere. It is thus that in the burning days of summer I have found
carpets of ice-plants on the most arid rocks in Greece. Although it had
not rained for a month, these plants displayed a remarkable freshness,
and their leaves were none the less covered with a coating of icicles i

The absorption effected by the leaves was known to the ancients.
Theophrastus makes mention of it, but we must come to the epoch of
Mariotte to reach the demonstration of this phenomenon which the
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177. Absorption by the Leaves, Mariotte's experiment.

Greek botanist had only pointed out. The French philosopher attained
this result by means of a very simple experiment. He took a bifurcated
branch, and placed one part of it in a vessel filled with water, while the
other remained exposed to the air. The water absorbed by the former
sufficed to keep the latter green and fresh for a long time. Therefore the
one absorbed for the other.

We must not omit stating that there are even certain plants in which
this function is entirely displaced; the task is confided to the stem only.
This is the case with the cactuses—strange existences—which consist
solely of a monstrously swollen stem covered with spines. Growing only

l_T'ha glacial Mesembryanthemum erystallinum is a small herbaceous plant well known
in science on acconnt of itastrange appearance. It has literally the look of a plant covered
with drops of frozen water, This appearance is due to excessive development of all the
saperficial cells of the plant, which are like so many small bags filled with limpid water.
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In the tropical countries a tree yields a product not less precious to
man—a wine ready made. This is nothing else than the sap of a species
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180, Tha Wine-tres or Wine-bearing Sago-palm—Sagis vinifera.

of palm—-the wine-bearing sago-palm (Sagus vinifera), which grows in
Western Africa, and the name of which characteristically indicates the
benefits it yields. This vinous sap is mild and sweet when first drawn,
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his scales showed him that it lost, by the transpiration of its leaves only,
twenty ounces of water in the twenty-four hours.

The experimenter having subsequently calculated the difference in
extent between the skin of a man and the leaves of a sun-flower, found

-

185. Edible Arum—~Colocana esculenia (Sohott).

that the former is to the latter as 26 to 10, and that consequently, with

equal surfaces, the insensible transpiration of the sun-flower is seventeen
times as great as our own.
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In some plants the phenomenon does not take place so mysteriously;
their leaves transpire with surprising abundance; water streams from all
their pores.

Ruysch states that an Arum, which he kept in a greenhouse in the
botanical garden at Amsterdam, distilled water drop by drop from the
extremities of its leaves in proportion, so to speak, as it was watered.

One might think there was some hyperbole in this, but recent and
curious observations, which we owe to an experimenter of Toulouse, have
proved the thorough exactness of the fact put forward by the great Dutch
anatomist, M. Ch. Musset has discovered that a plant of the same family
as has been mentioned, the Edible Arum, launches little drops of water
in the form of a jet into the air, and that these exhale from the pores
which we see on the tips of its magnificent heart-shaped leaves, undu-
lated like the waves of the sea. The ingenious and learned observer of
this extraordinary phenomenon noticed, that from each of these orifices
from ten to a hundred drops of water were thrown every minute the
distance of an inch or more.

But the vegetable marvel in respect to transpiration is the weeping-
tree, which was seen some years ago in one of the Canary Islands. The
water fell like copious rain from its tufted foliage—a fact which botanists
sought to express by calling it Cesalpinia pluviosa. Collected at the foot
of the tree, it formed, it is said, a kind of pond, from which the inhabi-
tants of the vicinity furnished themselves with water.!

At first I suspected some exaggeration in the accounts given by
travellers as to the transpiration of this extraordinary tree, but after
seeing an arborescent Fuchsia in one of the greenhouses of the botanical
garden of Rouen rain down so much water upon the plants round about
it that it was necessary to remove them, I have believed the statements.

The insensible transpiration is demonstrated by the most simple
experiment. It is only necessary to place a plant under a dry bell-glass,
the base of which is plunged in mercury. In a few seconds all the inner
surface of the glass is covered with tiny drops of water, which become
condensed and run downwards.

The leaves of other plants, more tenacious of the perspiration they

! In the Historia de la Conguista de las Islas Canarias, by Juan de Abreu Galindo, it
is stated that there was at Hierro (Ferro) a laurel-tree which, according to M. Roulin, was
perhaps the Laurus femtens, that furnished the natives of the island with drinking water.
This fluid distilled drop by drop from the foliage, and was preserved in cisterns. This
marvellons vegetable fountain was, during part of the day, enveloped in a cloud, from the
bhosom of which it drew its supply of water. But the tradition of the tree quoted by the
old historian of the seventeenth century is no longer found among the conquerors of the
island.
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distil, collect it in little cups, which are found at their ends, sometimes
constantly open, sometimes closing and opening by means of a movable

lid.

187. Pitcher-plant—Nepenthes distillatoria (Linnmus),

Z[n the first rank we ought to place the famous Nepenthes distillatoria,
or plt:cher‘prlant., met with in Southern Asia. Its leaves display a strong
mid-rib, which extends beyond the blade and ends in an elegant cylindrical

enp, provided with a hinged lid, which spontaneously opens and closes
20
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according to the state of the atmosphere. During the night this lid sinks
down and hermetically closes the little vase, which then fills with limpid
water exhaled by its walls. During the day the lid is raised and the
fluid evaporates more or less completely. The beneficent nepenthe has
often quenched the thirst of the Indian lost in his burning deserts.

In the marshy forests of Southern America Providence has intrusted
this task to another distilling plant, the Purple Sarracenia, the structure
of which is no less eccentric. Its leaves, uniting at their edges, are
transformed into elegant amphore, the narrow opening of which is sur-

158, The Purple Sarracenia— Sarracenio purpurea (Linnamus).

mounted by an ample green auricle decorated with scarlet red veins,‘t-n
which the species owes its name. These cups, presents from the empire
of Flora, and which rise from spot to spot at the feet of the traveller, are
filled with pure and delicious water, for the benefit of which he is all the
more grateful that he is encircled by nothing but marshes, the water of
which is lukewarm and nauseous. :
Generally, transpiration from the leaves only takes place 'I}]r. their
under surface. Knight demonstrated this by a very simple experiment.
He inclosed a vine leaf between two plates of glass, and observed that
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the vital energy of which is so active, that we can in some measure pry
into the secrets of their evolution; accordingly Cavanilles conceived the
idea of seeing the plant grow. For this purpose he directed strong
glasses, furnished with a horizontal micrometric thread, upon the end of
the stem of certain plants, just as astronomers do when they place the
eross-thread of the telescope athwart a star of which they want to ascer-
tain the movement. The Spanish botanist made his observations prinei-
pally on agaves and bamboos. With the latter the experiments might

180. Gigantic Lycoperdon or Puff-ball—Eycoperdon giganteun (Batsch), of one night's growth,—
From nature.

yield very clear results, as they grow with such rapidity that we some-
times see them attain the height of a three-storied house in a month.,

A bamboo, which grew a few years ago in one of the greenhouses of
the Jardin des Plantes at Paris, lengthened out its stem at the rate of
about five inches and four-fifths daily, so that it could easily have been
seen growing, as its upward movement was as quick as that of the large
hand of a time-piece.

But a still more extraordinary fact is noticed with respect to certain
Fungi, and it may be said of them, without hyperbole, that they grow
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On one spot bloom friendly flowers, the folds of which only distil a
perfumed nectar that the bee transforms into honey; elsewhere, sombre
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180, The Tapicca Plant and ita Root—Manifiof utilizsime (Pohl),

It is composed of tolerably pure fecula, which is collected with care, but the farina of
manioe, on which so many of the American races feed, is coarser. All they do in order to
extract it is to press the roots of the plant; the result of which is a mixture of starch,
vegetable fibre, and extractive matter. It is afterwards dried in chimneys, and when
desiccation is sufficiently advanced, it is powdered and bread is made of the flour it
yields,
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Among these is the wax-palm (Cerozylon andicola) found in the Andes,
the stipe of which is incrusted with this substance, which the savages

191. Manna-tres— Fraxinus ornus (Linneus), and Manua-gathering in Sicily.

remove by rubbing it off as they climb the tree. The candleberry-myrtle
(Myrica cerifera) is another, but in it the precious substance e.xudes _frf:-m
the fruit, and is extracted by simply boiling it, the wax quickly rising
to the top. _ : :
Again, some vegetable secretions, formed in obscurity, deep in the
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iny In many trees, instead of the bark being saturated with medicinal
Juices, 1t secretes aromatics which are highly prized, This is the case

198, Thyrsus of Flowers of the Yellow Cinchona—Cinchona cordifolia (Mutis).

with the cinnamon-trees, which are an element of prosperity for places
where, like Ceylon, they are cultivated to a certain extent.

spouse was attacked with a severe fever, The corregidor of Loxa, filled with gallantry for
the wife of his immediate superior, sent him word that the Indians of the neighbourhood
knew of a bark which cured their fevers, and might possibly have the same effect upon a
person of so exalted a condition, and begged of him, should his resources fail, at all events
to try this medicine of the savages. The vice-queen getting worse and worse, the corregidor
was called to Lima in order himself to regulate the dose and mode of preparation of his










195. The Camphor-tree, or Camphor-laurel —Laurus Camphora | Linnweus),
21
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of adultery die in six minutes after being pricked below the bosom with
a lancet dipped in the juice of this tree.

No tree has been the subject of so many ridiculous fables as the upas,
and till quite lately they were popularly believed. On the faith of a
Duteh surgeon named Foersche, it was related that the upas flowed from
a unique and singular tree, which vegetated in the midst of a frightful
solitude in Java, “the valley of death.” According to this traveller, no
living creature could resist the poisonous vapours which it exhaled, and
for three or four leagues around only dead bodies and skeletons of men
and animals were to be met with. The birds themselves which ventured
into the surrounding air fell to the ground as if struck by lightning,
Criminals condemned to capital punishment alone essayed the task of
wresting its infernal produce from the tree. Many tried the perilous
Journey, but very few returned from it.

It is disgraceful to be obliged to admit, that we owe the refutation
of this fabulous narrative to so recent a writer as Leschenault. This
traveller noticed, that the famous poison is furnished by two species of
trees which grow amid the forests of Java. So far from exercising a
deleterious influence upon all that surrounds them, they are encompassed
by a luxurious vegetation, while birds, lizards, and insects lend animation
to their boughs and foliage. The learned Frenchman, while examining
one of these trees which he had had cut down, had his face and hands
covered with exudation flowing from the broken branches, yet he experi-
enced no bad effects from this eireumstance.

But it is very different when the juice of the upas is introduced into
the organism by means of the smallest puncture. A wound of this kind
destroys a dog in five or six minutes, as Magendie noticed in his experi-
ments. Eight drops of the juice injected into the veins of a horse kill it
directly.

Other plants, more happily gifted, instead of these deadly poisons,
elaborate at the same time medicinal agents and nutritive matters. One
of these products furnishes a remedy in sickness, another increases the
luxury of our tables. This is the case with the rhubarbs. Their large
Toots are quite full of purgative and strengthening principles, whilst
their leaves, saturated with acidulous Juice, display strong stalks which
serve for food. In England an enormous quantity is consumed in the
spring for pastry and side-dishes, and at this time of the year trains
of vehicles heavily laden with rhubarb stalks are seen arriving at the
London markets.

For long a kind of sympathy between certain plants has been
observed to exist, as if one loved to be under the shade of the other.
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The phenomenon we are speaking of is seen in a much more striking
form in hotter countries. Humboldt, while traversing the banks of the
Magdalena, observed that there plants awake much later than in less

166, Sensitive Plant Aslesp and Awake—Mimosa pudica (Linnwus).

torrid countries, as if vegetation in these climates shared in the indolence

which is observable in all the peoples scattered beneath the equator.
Many flowers close every evening in order to gi?:a themselves up

peacefully to repose. There are some, such as certain bind-weeds, which
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was not satisfied, like the Sicilian sophist, with endowing plants with
a mere sensitive soul; he contended that each one must have several.!

Hedwig a profound botanist, Bonnet more an orator than a re:a..lly
learned man, and most of all Edward Smith, allotted to plants exquisite
sensibility, and even sensations of pretty high character.

187, —Tha Mandrake— A tropa Mandragora (Linnens),

These views have in our day been ardently upheld by two of the
most celebrated savants of studious Germany—Von Martius and Théodore

entirely considered as such by our superstitious ancestors, that in certain botanical works
of the period of the Renaissance, and particularly in the Grand Herbier en Frangais, we
find sketches of the Mandragora plants, faithful enough as regards the foliage and aspect,
while their embellished roots present a human figure, some representing a man, and others
A WOInAnD.

! The following curious passage on this subject is found in Adanson's work :—

“ Every plant, although without sensation, being animated, possesses a soul, which is
not sole nor fixed in any part, but equally spread through all, and divisible, since every
one of its integrant parts which participate in a common life possesses in itself an isolated
vitality, and because, when separated and detached from them, it grows and fructifies,
finally enjoying all the properties and faculties which it possessed before its separation.”
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that of many inferior animals. It is an Indian plant of the family of
Leguminose, each leaf of which is composed of a great terminal leaflet
and two smaller ones which approximate at its base. When the sun
falls upon the Desmodia these two leaflets go through a very remarkable
series of continuous oscillations. They advance and retire successively
one from the other with a trembling jerking movement, which resembles
that of the seconds-hand of a watch or the arms of a semaphore telegraph.
There 1s such a similarity between these movements and those of animals
that they cease under the influence of the same agents. If a plant be
sprinkled with opium it falls into a state of narcotism and its oscillations
are utterly stopped.

The activity of the Semaphore plant is so energetic that it is not
arrested in boughs which have been cut from the parent plant. Brous-
sonnet saw the leaflets of a branch which he had plunged into water move
for three days after.

In the leaves of the Nepenthes or pitcher plant the phenomenon is
not less apparent. Every night, as we have said, the lids of their pitchers
close while the water is distilled inside, and in the morning the vase
opens spontaneously as if to offer itself to the traveller.

In a host of flowers the stamens and pistils at the time of fecundation
are visibly agitated, bending one towards the other in order to accom-
plish their task. In some, such as the Cacti and the imperial fritillary
(Fritillaria imperialis, Linn.), it is the stamens that are affected with this
unwonted mobility; in others, which is the rarer case, the pistils lean
towards the other sex, as is noticed in the flowers of the Nigellz and the
Passiflorz.

There are certain Nymphes which during the day expand their
flowers on the tranquil surface of some river, and at night sleep in its
depths.

To these spontaneous acts must be added accidental irritations, from
the action of which the organs strive so energetically to escape. We have
seen with what extraordinary rapidity the sensitive plant shrinks from
the least injury. The shock is so great that the whole plant seems to
sink to the earth; the boughs and the leaves fall as if struck by lightning,

The disturbance caused by an insect is enough to agitate the leaves
of other plants. This is seen in several little species which have become
celebrated on account of their extreme irritability. The most remarkable
of these is the Venus’ Flytrap (Dionea muscipula), the leaves of which are
so many insidious snares for insects, living traps in fact. Their expanded
end presents two little palettes, armed with teeth along their edges and
united by a longitudinal hinge. Each of these palettes is furnished with
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One of our marsh plants, the sun-dew, or Round-leaved Drosera
(Drosera rotundifolia, Linn.), is equally treacherous with respect to little
winged insects, but after another method, which we might almost call
physico-vital. All the upper surface of its leaves is covered with long
slender filaments, each bearing at its end a little drop of glutinous fluid,
and every imprudent fly that comes among them for the purposes of
plunder finds there a certain death. Its wings and feet being glued with
the secretion, all escape is rendered impossible. Whenever on a botan-
ical excursion we find this plant towards the mouth of the Seine, we
always observe that its leaves are plentifully garnished with the dead
bodies of its victims,

On the other hand, the botanist can succeed in demonstrating vege-
table irritability by experiment. For this purpose it suffices to excite
certain organs with the point of a needle or a fine scalpel. So soon
as we touch the stamens of the barberry, the nettle, or the cactus, we
see them shrink quickly from the instrument. In the same way the
pistils of the Mimulus bring their blades together when the least prick
15 made.

Lastly, this mobility is again seen manifesting itself spoutaneously
with extraordinary intensity in the pollinic animalcules of certain plants,
which are furnished for this purpose with special organs or ciliw, by
means of which they swim in every direction in the fluid which contains
them! (See Fig. 171.)

Some true animaleule-plants are formed like eels, and move by the aid
of two long filaments which they carry on their heads. This is seen in
the common Chara of our ponds. Others which flit about in the cells of
mosses are exactly like the tadpoles of frogs.

And yet these creatures, the locomotive organs of which we can see
s0 plainly, and which the microscopist beholds capering as nimbly as our

that such food is so indispensable to the plant, that it fades when deprived of it by inclosing
it in a framework of wire or perforated zine: although if from time to time a few morsels
of meat be placed upon its leaves, the Dionma remains healthy even when here.

[The carnivorous habits of certain plants have now been well established by the experi-
ments of Dr. Hooker, Mr, Darwin, and others. Among these vegetable carnivora are the
fly-trap and sun-dew mentioned above in the text, the side-saddle plants (Serracenia) of
North America, one of which is figured at page 306, and the pitcher-plants (Nepenthes) of
North America, also figured in the preceding pages. The Venus' Flytrap contracts with
such Em:cﬂ as to crush and kill a fly between its lobes, A quantity of juice is then secreted
l:u_y the inner surface of the leaf, and this fluid is of such a nature as to cause the liquefac-
tion of the insect and enable it to be absorbed by the plant. This process of liquefaction
and absorption is of the same nature as that by which food is digested in the stomach of the
higher animals. The pitcher-plant and others also secrete a digestive fluid which enables
them to absorb the nutritive elements of their victims.—Tg.]

22
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use of them, and to them the ancient myths owe some of their most
delicate and beautiful conceptions.

They play a great part in mythology and on Egyptian monuments.
The colonnades of Thebes and Phile, which seem to defy the hand of
time, are crowned with capitals representing flowers of the Nymphea in
full bloom, with which the sculptors of the Pharachs have sometimes
intermingled bunches of dates.

There is no Egyptian monument on which Isis is not represented
surrounded by the lotus, or holding bouquets of it in her hands. This
flower was the indispensable ornament of the immortal goddess. In the
Hindoo temples it also serves as a seat for Bramah, who is represented
sitting and holding in his hands the sacred Vedas.

Yet the brilliant rose and white flower of the Pictoria regia, which
ornaments the waves of the Amazon, attains still more remarkable pro-
portions than the foregoing, being sometimes a yard in circumference.

But the flower of the Eajflesia Arnoldi, a perfect monster of vegetation,
leaves all these far behind! It is found in the forests of Java and
Sumatra. Its outlines and gigantic proportions separate it so widely
from everything known, that in spite of the assertions of travellers,
botanists refused to believe, and persisted in looking upon the colossus
as a fetid Fungus. The discussion did not cease till one of these flowers
was sent to London, and examined by R. Brown, who dissipated all
doubts. Each flower was found to be composed of a fleshy mass weighing
from twelve to fifteen pounds. Its border, the circuit of which was not
less than ten feet, showed five lobes, forming a gaping excavation capable
of holding a dozen pints of fluid.

This strange and eccentric flower, which botanists still regard as one
of the marvels of the vegetable world, looks at first sight like one of the
huge Fungi commonly called puff-balls, and it is only when it has dis-
played its thick and flesh-coloured petals that its true nature is revealed,
It exhales a repulsive carrion-like smell.

The naturalist stands stupified at such an exuberant production, but
the Javanese prostrates himself before it; he almost makes a divinity of
it, and clothes it with supernatural power. Yet its bulk, weight, and
fetor will ever prevent us from making use of it for our wants and enjoy-
ments.!

! Here and there, in desolate spots in South-west Africa, grows one of the most extra-
ordinary plants in the world, the Welwitschia mirabilis. Tt looks perhaps almost as much
like an immense red and green Polypus as anything. Tt has two leaves, nine or ten feet
long, and of a pale green colour, Under the influence of heat and drought these split up
into ribbons. In the centre is a woody mass, with a rough bark or cork-like surface, riging
a foot or 8o above the ground, and bearing round its edges, just within the insertion of the
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Poetry has exhausted all its resources in telling of the perfume and
colour of flowers. Nature has surpassed art, and the pencil of Apelles
and Rubens could not reproduce them in all their magnificence. And
yet one colour, black, is wanting amid this multitude of varied tints.
Some corollas, such as those of certain Scabiosz, are, it is true, of a
sombre purple, but a perfect black is never seen in this organ.

One phenomenon occurs in respect to flowers which has been a good
deal talked about, namely, the mutability of colour which they exhibit.
Pallas, when exploring the banks of the Volga, remarked with astonish-
ment that a species of anemone, the 4nemone pafens, sometimes bore
white flowers, sometimes yellow, and sometimes red flowers. This
phenomenon, still unexplained, appeared so abnormal that it was
mentioned everywhere. It is, however, common enough; and we may
observe it any time in France without encountering such a long journey.

The field-pimpernel (Anagallis arvensis), so common in our country
districts, frequently displays this change. Usually its flower is of a
vermilion red, but it is also sometimes of a magnificent sky blue, which
made some botanists think there were two different species.

A pretty little plant of the genus Myosotis, which is met with in our
arid grounds, varies still more singularly in its colour, for on the same
stalk we find at the same time red, yellow, and blue flowers—a peculi-
arity to which this species owes the name of Myosotis diversicolor which
has been given to it.

Other plants display a still more remarkable phenomenon, for in them
the same flower changes its colour at different hours of the day. This
happens with the Hibiscus mufabilis, the corollas of which are white in the
morning, become rose-coloured towards the middle of the day, and in the
evening take on a beautiful red tint.

The successive change in the tints of the corolla is easily conceived ;
it may depend on vital action or on chemical reactions effected by time;
but what is much more difficult to explain is, that flowers having displayed
a certain category of changes during the day, go through the same round

leaves, an assemblage of small stems about six inches long, dividing into smaller branches,
each of which bears from three to five cones, three inches in length and three quarters of
an inch thick, of an elongated oval form and crimson colour, tinted with green in the less
developed specimens, and marked with scales like those of a fir-cone. The leaves are so
straight-grained that they can be torn from top to bottom without deviating a single line
from a straight course. Rain rarely or never falls where this plant exists. The plant
seems sometimes to attain a much greater size than mentioned above, the leaves being two
and even three fathoms long, and the apex of the trunk, or rather, from the confused
account given of it, the flower itself, being six feet wide, and opening like two immense
clam-shells, some eighteen inches across,—Science and 4rt, vol. L.—Tr.
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of variation the day following. This is observed in the variously coloured
corn-flag (Gladiolus versicolor, Linn.), the corolla of which, brown in the
morning, becomes blue in the evening, and on the day following takes on
again exactly the same succession of tints as it showed the day before.

What a variety of perfumes the flower possesses ! And yet notwith-
standing their thousand and one shades of difference, those whose sense
of smell is sharpened by practice can distinguish that of each species.

A

LY

=
Iy
-
0

201. Flowers of Rafflesia ArnoldL

It 18 even stated in some works that a young American, who had
become quite blind, botanized, guided by the smell only, in the midst of
prairies enamelled with luxuriant vegetation, and never committed any
mistake in his gleanings.

The odours which exhale from plants are almost always delightful ; it
is only rarely that they are repulsive.

The poisonous vapours which envelop the poppy and nenuphar reveal
their narcotic properties. Infectious exhalations, precisely like those
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from putrefied meat, escape from the flowers of the Stapelia and Arum,
and thus the insect, deceived by them, deposits on their calyces a carniv-
orous progeny which must infallibly perish. Some plants emit odours
exactly like those produced by certain animals; an orchis of our forests
(Satyrium hyrcinum, Linn.) repels us by its goat-like stench; other plants
attract us by their sweetness, thus the musk-mallow (Malva moschata,
Linn.) distils the same perfume as the musk animal (Moschus maoschiferus,
Linn.)

The perfume of flowers seems to depend upon the volatilization of an
essential oil which they secrete in their most hidden recesses. In some
plants this is palpably the fact. When the atmosphere is very still the
odorous vapours collect round them, and can be burned by means of an
ignited substance.

By employing very varied methods, the successors of the skilful per-
fumers whom Mary of Medici brought to France from Italy, collect the
odoriferous essences exhaled from the flowers, and which also saturate
many other organs. The otto of roses, one of the treasures of the East, is
only this oil in a concrete state.! Camphor offers us another under the
form of crystals.

The secretion of the perfume is usually continuous, beginning at the
time the flower opens and ceasing when it fades. Even when the corolla,
being altogether ephemeral, only lives for a few minutes, it is still
observed to perfume the air during these brief moments. This is seen in

1 From what Homer says, it seems that in his time, men already knew how to prepare
a kind of oil of roses by infusing these flowers in an oily liquid, and it is certain that in
antiquity they were cultivated in order to extract a perfume from them. The Island of
Rhodes even owed its name of Island of Roses to the fame of its cultivation of rose-trees,
but probably the use of this perfume was discontinued, for rose-water is not mentioned by
authors, and it is spoken of for the first time in the works of Avicenna. The Orientals, in
the times which preceded ours, employed it with extraordinary profusion. Some historians
assert that when Saladin took Jerusalem in 1188, he caused the interior of Omar's mosque
to be washed with rose-water, and for this purpose it was employed in such quantities that
Father Sanut relates that 500 camels were employed to bring it from Damascus, Mahomet
IL. also, after the taking of Constantinople, ordered St. Sophia to be washed in the same
way. According to Father Catrou's account, the Princess Nourmahal surpassed both, for
ghe collected sufficient rose-water to fill a canal, on which was launched a bark which bore
her, accompanied by the Great Mogul. Indeed it was during this remarkable trip that the
essence of rose was discovered, having formed at the surface of the artificial lake owing to
evaporation caused by the sun.

The essential oil of roses is one of the most exquisite and dearest perfumes, and justly
bears the title of attar or eweetest of fragrances. About 100 lbs. of flowers are requisite
to obtain nine to twelve drachms (avoirdupoig) of this oil, which comes to us from the

Fast and India, and which is often called butter of roses. Hippocrates and Galen were

acquainted with this product, and often employed it in medicine; now-a-days it is only
employed to perfume linen and rooma.

-
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the magnificent Cactus grandiflorus. Quite inodorous a few instants before
it blows, it discharges a scented cloud when, towards twilight, its calyx
opens; but the enchantment vanishes before midnight, with the death
and decomposition of the flower.

Some flowers of nocturnal habits, which do not disdain to lend life to
the night, shed their perfumes only during the darkness; these are the
bats of the vegetable kingdom. Their sombre mournful hue has often led
botanists to saddle them with unpleasing names; fristis or nocturnus are
their designations for nearly all the plants which present this singularity,
as for instance the Pelargonium triste, the Gladiolus fristis, and the Cestrum
nocturnum.

The emanations from plants produce upon uns physiological effects
which are well worth studying. If too concentrated they may give rise
to serious symptoms, to convulsions and spasms, or they may even induce
death.

These different phenomena have been particularly observed in persons
keeping nosegays near them during the night. The flowers exhale, as we
know, carbonic acid; but in the cases we speak of the accidents ought
not to be ascribed to lethal vapours, but to the odorous exhalations from
the flowers, which operate, as Orfila says, like certain poisons, for they
act fatally upon some individuals and do not affect others in the least.

In 1779 a woman died in London during the night from having kept
a large bouquet of irises in her room. Triller saw a young girl perish in
the same way from the effects of a bouquet of viclets; and it has been
stated that workmen, who have imprudently fallen asleep upon bales of
saffron, have died in consequence.

The scent of roses, so much sought for everywhere, causes repugnance
1n some persons and Inconveniences others. Catherine of Medici could
not endure it, and her aversion to these flowers was so great that it was
enough for her to see the painting of one to be seized with some degree
of nausea. The Chevalier de Guise was still more easily affected, for he
fainted at the sight of a bunch of roses.

Some cases are even told in which the smell of these flowers sufficed
to produce instant death, but they are perhaps apocryphal.!

! The death of one of the daughters of Nicholas I., Count of Salins (in the department
of Jura), and that of a Bishop of Poland, are attributed to the emanations from roses.
But these facts, related by the historian Cromer, are probably inexact.
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CHAPTER XL

THE NUPTIALS OF PLANTS.

Darwin wrote a delightful poem entitled the Loves of the Plants. The
chaste pen of the English poet has there sketched, in a most attractive
manner, the mysterious history of the fecundation of plants. All is
hidden behind a most graceful veil, and there is nothing to alarm the
strictest propriety.

As we have seen, the flower is difficult to describe. Linnsus, by the
medium of one of the most ingenious metaphors, gives a charming idea
of it. It is, he says, the nuptial couch in which the wedding of the plants
is celebrated. This yields a delightful perfume of poesy, but so soon as
we aspire to more exactitude the difficulty begins.

What is popularly called the flower is but a sumptuous and almost
nseless ornament; the most essential parts lie unperceived. In the eyes
of the botanist the true floral apparatus consists only of the little filaments
placed near the centre. These are the spouses; the pistils or brides, and
the stamens or bridegrooms.

It is for them that nature displays her most sumptuous adornments.
The velvety curtains of their virgin couch, woven by the hands of fairies,
steep them in light and fire amidst their folds of purple and sapphire. In
one part faithless husbands profusely scatter life and fecundity on every-
thing around them ; in another chaste households live retired, and jealous
brides conceal their lovers beneath domes of azure and gold.

The delicate envelopes which attract our regards represent only the
ephemeral and perfumed palace in which the mysteries of Hymen are
about to be accomplished. But so soon as the golden dust of the stamens
is spread upon the altar, the odorous sources dry up, the veils of the
temple fade and wither, and the marvellous edifice soon lies scattered on
the ground, whilst the now fruitful mother silently nourishes her precious
offspring.

All flowers do not exhibit such luxury in these organs. Generally
they possess two protecting envelopes, and contain at the same time
ardent husbands and tender wives. More rarely they present only
one sex. In this case the one class, without ornament and without
perfume, only contains a few cenobites; whilst others display all the
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splendour of a harem, the perfumed canopies of which only veil a bevy
of sultanas.

Nature’s aim is always clearly defined, and she has profuse resources
for attaining it. A few grains of pollen, almost invisible, are enough to
impregnate a flower, and she pours it out open-handed; ninety-nine
hundredths of it may be lost. A single spouse—and this is the case
with certain of the Cacti—is sometimes surrounded with five hundred
husbands.*

It is even observed that nature multiplies her resources further in
order to insure the reproduction of plants when the sexes reside each in
a separate flower, and sometimes on plants separated by a great distance.
The corollas with stamens produce an enormous guantity of pollen dust,
which makes up for the difficulty of communication. This strikes every
observer who is in the neighbourhood of a pine-forest. The pollen is
often borne away from the trees in such abundance that it covers all the
surrounding country with its yellow dust. This is the phenomenon known
by the name of “sulphur-rain.” And indeed, owing to its yellow colour
and the way in which it burns with a bright flame, pollen has been
thought akin to sulphur by some inexperienced observers, Sometimes
when it falls upon the roofs of the neighbouring towns, it tints them all
over with a pale yellow.

At the moment when the curtains of the nuptial couch are opened the
plants appear to suffer a febrile excitement. Unwonted movements are
observed in their floral organs, and the temperature is sometimes raised
in a very remarkable manner. It seems, as the physiclogist Burdach
says, that at such moments the plant issues from its humble sphere and
shows us traces of animal life. The stamens are agitated, and quit their
places, bending towards the stigmata. More rarely, as if modesty were
inherent in the delicacy of flowers, the pistils advance towards their
spouses,

! When a grain of pollen has fallen upon the stigma, and is retained by the hairs
projecting from the surface, a pollen tube is emitted, apparently owing to endosmetic
action between the fluid exudation from the stigma and the contents of the pollen cell,
which latter bursts and sets free the inner lining of the cell in the form of a cylindrical
tube. This tube passes down between the cells of the style, lengthening out till it at last
reaches the ovules in the cavity of the ovary. This lengthening was at one time thought
to be merely extension, but is now supposed to be due to actual interstitial growth.
Having arrived here, the pollen tube enters the foramen at the top of the ovule left by the
imperfect closing of its investments, and thus comes in contact with the nucleus and
embryo-sac. In this sac there are at the top some minute vesicles called the germinal
vesicles, one or sometimes two of which, under contact, lengthen out into a slender cellular
thread, and at one end of this thread is the embryo-plant.—The Life of a Seed, by Maxwell
T. Masters, M.D.—Tr
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By means of thermo-electric needles it has been proved that the
elevation of temperature in the flower is a wide-spread phenomenon. In
some plants this heat is so great that an instrument of accuracy is not
requisite to show it; the simplest thermometer suffices. It is only
necessary to touch even the flower in certain arums to observe that it is
of a burning heat, and we are astonished that it can support such a tem-
perature without being consumed. De Candolle observed that a ther-
mometer plunged into the spathe of an Italian arum rose to 143° 36’
Fahr.!

From the remotest antiquity men seem to have understood the
mysterious loves of plants. The question was practically solved, for
Herodotus tells us that the Babylonians knew how to distinguish male
from female date-trees, and that in his day, in the environs of their
immense city, they oceupied themselves with the artificial fecundation
of the latter.

The first travellers who, in imitation of Prosper Alpinus, taught us
true notions as to the manners of the Orientals, state that they were
so well acquainted with the fertilizing power of the stamens, that they were
accustomed, from the most distant times, to place their female date-trees
to the leeward of the males, in order that they might more effectually
receive the prolific dust.

At the present day the negroes know perfectly that the loss of the
male stems completely checks the production of the fruit. Hence when,
in time of wars, they wish to starve their enemies out, they content
themselves with destroying the stamen-bearing palms, which are much
the less numerous.

In Egypt the harvest of dates has for ages been assured by mounting
the palms and shaking the male panicles upon the female flowers. At
the time of the French invasion the Arabs were not in a position to take
this precaution, being more oceupied with war than with agricultural
labours; and consequently in this year, according to the statement of the
botanist Delille, who was a member of the expedition, the date-trees were
barren.

Nevertheless, it must be admitted that if the ancients observed the
sexual nature of plants, they often deceived themselves on the subject.

! It was Lamarck who discovered that the flower of the arum gives out eonsiderable
heat at the time of fecundation. De Candolle verified this fact at Montpellier. It is a
very remarkable phenomenon. I observed that at a certain moment the flowers of some
(Colocasie grew so warm, that their heat was felt by the fingers of those who touched them.
In other Alowers the phenomenon is less evident, still it is general. Brongniart, Dutrochet,
Biot, and Schultze have recognized it by means of thermo-electric needles.
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Pliny alone, in his thirteenth book, describes the fecundation of the
palm-tree with a perfection which it is almost impossible to surpass.

But we must turn to Linnmus in order to see this fact demonstrated
experimentally for the first time.

In a charming production entitled the Marriage of Planis (Sponsalia
Plantarum) the great botanist initiates us into many marvels. In it he
relates that having taken two specimens of the annual mercury (Mercuri-
alis annua, Linn.), the one male and the other female, growing in separate
pots, the fecundity of the latter was more marked in proportion as her
spouse was nearer. Even at a considerable distance impregnation still
took place; the air becoming the mysterious medium of communication
between the plants. But when the stalk charged with stamens, with
which the experiment was made, was removed from the greenhouse the
abandoned wife remained quite sterile.

A few years subsequently to the time of this learned botanist,
Gleditsch likewise proved the fecundation of plants by a transcendent
demonstration. He had in his garden at Berlin a female palm-tree, the
verdant crown of which yearly overshadowed numerous flowers, and each
year these were infallibly stricken with sterility. DBut having learned
that there was a male plant of the same species flourishing at Dresden
he conceived the idea of sending for some of the pollen in order to arti-
ficially impregnate the one in his possession. The pollen dust was
immediately sent to him by the post, and a short time after he had
sprinkled it upon the stigmas of his palm-tree he beheld all the flowers
fecundated by the contact produce a corresponding number of fruits.!

Insects play a great part in vegetable life; some botanists even consider
them as the principal agents in fecundity. While working their way
among the stamens and pistils they bear off the fertilizing dust from the
former and transport it to the others. The farmers on the banks of the
Rhine have even remarked, that the orchards in which bees are reared,
are more productive than those in which there are none.

In the Levant insects are thought to have a certain amount of influ-
ence on the products of the fig-tree. Where cultivation is carried on
upon a large scale, they take boughs from the wild species, with numbers
of the gall-insects on them which fraquent those trees, and lay them upon
the cultivated trees. These insects, penetrating into the ohscure recep-

' On one of my visits to Strasburg, Professor Fiée showed me a female palm-tree on
which he had repeated Gleditsch's experiment with equal success. It was a dwarf palm-
tree, Chamerops humilis, the flowers of which were fecundated with pollen sent from a
distance. He simply sprinkled it upon them. All the fruit was developing perfectly upon
this palm-tree when I saw it in the month of August, 1855.
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tacles of their cloistered flowers, spread upon them the germs of genera-
tion. This is the operation that is called * caprification.™

Thus a single fly which lives upon the fig-tree providentially secures
subsistence and commercial wealth to the greatest cities of the East.

A tiny beetle, by means of its dainty taste, imparts a similar benefit

s

202. Influence of Insects upon the Fecundation of Flowers.—Willdenow's experiment on the
Common Birthwort— A ristolochia Clematitis (Linnmus).

to Greenland, by aiding in the reproduction of the Kamtchatka lily, the
bulbs of which, in the rigorous winters of these polar regions, alone
preserve all the population from famine.

1 Caprification was considered essential for the fructification of the fig-tree.  Aristotle,
Theophrastes, and Pliny speak of it. Their accounts appeared fabulous, but Tamafor_t
demonstrated their correctness, having had an opportunity of satisfying himself during his

P T —
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Willdenow, by means of an interesting experiment, showed plainly
what a part insects play in respect to fructification. He took an Aristo-
lochia Clematitis and placed it under a cage covered with gauze, As this
prevented the animals from reaching and penetrating within the flowers,
the plant produced no fruit. On the other hand, another Aristolochia
of the same species, which stood by the side of it in the open air, so that
the insects could visit it as they liked, had all its flowers fecundated.

The idea of the intervention exercised by insects is so predominant
with Burdach, that he goes the length of supposing that each nourishes
its particular insect, the mission of which is to preside over the mysteries
of its espousal. According to the German physiologist, flowers only pre-
serve their original purity because their faithful visitors consecrate the
whole course of their ephemeral existence to them, and never wander to
another species. The nocturnal plants are also haunted by useful para-
sites which only awake to animation during the darkness.!

Conrad Sprengel even thinks that if so many flowers are stricken with
sterility in our hot-houses, even when parading a superfluity of means
for becoming mothers, it is because their indispensable insect has not
been allowed to bear them company. This is the case with the Vanilla,
Sinee it blossoms in our country, it might fructify if kept duly supplied
with heat by means of a hot-air apparatus, and yet it remains quite barren.
The same thing happens with the orange-coloured corollas of the Royal
Strelitzia.?

travels that this practice still existed in the Levant. Linnmus only saw in eaprification a
step by which insects transport pollinic dust from the male flowers of the wild fig-tree to
the female flowers of the cultivated species in order to produce fecundation,

But the part played by the insects is restricted to puncturing the receptacle—a process
which stimulates the ripening of the figs, as it does that of our garden flowers, and enables
us to obtain a much larger yield of fruit. However, the figs thus punctured are much less
finely flavoured than those which ripen spontaneously; but it is asserted that the trees thus
operated on bear ten times as many figs as when it is not practised. Tournefort says that
a caprified fig-tree yields as much as 280 1bs. of fruit, whilst only 25 Ibs, can be got from it
when it i8 not artificially fructified. Ollivier, who also saw this operation practised during
his travels in the Levant, and Bosc, the writer on husbandry, look upon it as nseless, I quite
share their opinions; my travels in the East have enabled me to satisfy myself that in
many countries where they do not practise this operation the figs are no less fine and
abundant.—Pouchet, Botanique Appliquée, t. ii. p. 22.

! Dr. Hildebrand of Bonn concludes, from several interesting experiments on the fertiliz-
ation of Corydalis cava, that when the flowers of the plant are protected from insect influ-
ence and acted on only by their own pollen they produce no capsules,

*The Rev. Conrad Sprengel, who assigned such a marvellous part in the fecundation
of plants to insects, in the excess of his enthusissm called them Nature's gardeners. The
proof that the sterility of the Aromatic Vanilla (Vanilla aromatica, Linn.) in our green-
houses is owing to the imperfect nature of the fecundation has been given by the experi-
ments of M. Morren, who showed that by placing the pollen itself upon the stigmata of
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It is especially in the two great families, the Asclepiadaces and
Orchidaces, the strange flowers of which remind one of the forms and
brilliant colouring of insects, that nature seems to call the latter to her aid.
In these the anthers, which are like little glutinous clubs, attach them-
selves to the flies when these come to drink the nectar, and are by them
transported from one flower to another and deposited upon the stigmata.
But for such visitors these plants would die out without progeny.!

With respect to other plants, nature has intrusted the cares of their
conjugal union to the wings of the wind. This is the case with the
dicecious plants, the sexes in which are separate and dwell on distinet
plants, which are often separated a long way from each other. In whirl-
ing about the waves of air uplift the pollen, carry it into the clouds, and
let it fall upon the flowers like a fertilizing dew.

Science religiously preserves the history of two palm-trees which were
born in Italy and displayed a most striking instance of what we have been
stating. One of them grew in the vicinity of Otranto; it was a female
tree, and annually covered with luxuriant flowers, yet it remained con-
stantly sterile. Every season had for a long time brought forth the same
hopes of fertility, to be followed by the same blight. It may be imagined
then how general the astonishment was when the palm-tree of Otranto
was at last, after so many delusive promises, seen laden with fruit? It
was then found that another palm-tree of the same species, but a male,
had for the first time blossomed at Brindisi. There could be no doubt
about the matter; the wind, carrying away the pollen from the latter, had
besprinkled the other with it, and thus the breeze had borne the life-
giving dust a distance of fifteen leagues. From this time the palm-tree
of Otranto bore a harvest each year,

Flowers only celebrate their chaste union in broad daylight. They
require for it waves of air and light, and in order to plunge into these,
we frequently see them perform the most unexpected feats.

Aquatic plants are principally remarkable in this respect. The task
itself seems to be chiefly intrusted to the peduncle. In some plants grow-
ing in the depths of our marshes this support lengthens out, even to an

the flowers fecundation was artificially produced, and that plants were thus soon obtained
which for beauty and aroma might rival those produced by America. On the other hand,
M. Brongniart artificially fecundated the Strelitzia regina, which, left to itself, is with us
unproductive.

1 Sometimes bees, when rifling the flowers of the Asclepiadaces or Orchises, come out
with their heads and feet covered with the anthers of these flowers like small clubs. In
some cases so much adheres that they cannot fly. This is the affection which amateurs
call the “ club disorder.” Ch. Robin, in the beautiful plates of his work on vegetable para-
sites, gives figures of different insects struggling with this inconvenient burden.
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immense extent if necessary, so as to raise the flower above the surface
of the water. This is frequently seen in the magnificent water-lilies
(Nymphea alba, Linn.) which ornament our ponds so splendidly with
their virgin corollas. When the plant grows at the edge and is quite
dry, its peduncles are only an inch or two long; whilst, when it is planted
in deep water, these organs stretch out three or four feet, in order that
the flowers may expand upon the surface of the wave,

When incapable of executing such manceuvres, these plants make use
of some equivalent proceeding instead. This was observed by Ramond
in a Water Ranunculus (water crow-foot, or Ranunculus aquatilis, Linn.)
which he met with in the Pyrenees. Placed in deep water, and not
being able to bring its flowers into contact with the atmosphere, the
want of this was supplied by an ingenious means. FEach corolla had
secreted a large bubble of air, which entirely enveloped it in such a
manner that, though beneath the water, fecundation was accomplished
Just as if the floral apparatus had not been submerged at all.

But of all plants the fecundation of the Pallisneria spiralis has acquired
the most celebrity. This dicecious plant lives in the rivers of the south
of France. Its female flowers, attached to peduncles twisted spirally,
expand upon the surface of the water, all the movements of which they
follow. Like a spring, their spiral lengthens when the water rises, and
shortens when it falls. The male flowers, not being provided with this
elastic apparatus, find themselves chained to the foot of the plant at the
bottom of the water. How are the wedded pair to become united?
Nature has foreseen all. When the moment has arrived the peduncles
of the male flowers break, these mount to the surface of the water, spread
out and form a numerous cortége, floating around the females. Thus is
the wedding of the Vallisneria accomplished, and the intent of this curi-
ous scene is so clearly marked out, that so soon as the act is over, the
fecundated flowers shorten their spirals and sink beneath the water to
ripen their fruit.

Our marshes nourish a still more curious plant, the Utricularia,
doubly remarkable for its singular look and for its mode of ascent. Yet
its fecundation is far from having acquired the celebrity of that of the
Vallisneria, poetry not having appropriated it as it has done with the
other. This plant at the bottom of the water looks like a confused mass
of fibres. When we withdraw it and inspect it, we observe that its
capillary ramifications present here and there little vesicular leaves,
representing so many utricles in miniature, the gaping mouths of which
seem to be guarded by two prominent filaments., So long as the Utricu-
laria is only oceupied in providing for its own subsistence, these vesicles
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an unpropitious soil. After such a long sleep, perchance of many thou-
sands of years, if they are placed in a favourable spot, they germinate, to
our great astonishment.

Two parts are to be distinguished in the seed: the integument and
the kernel.

The integument or envelope generally presents a coriaceous substance;
sometimes, however, as in the case of the pomegranate, it is only formed
by a watery layer. Its surface, usually smooth, is sometimes wrinkled,
hairy, or finely honey-combed.

In one region of it we see the trace of the spot where the cord adhered
which attached the grain to the mother plant, and transmitted its nutri-
tive juices to it. This imprint bears the name of umbilicus.

The kernel is formed of the embryo, a true plant in miniature, sur-
rounded by parts which are to aid in its evolution.

Among these the cotyledons occupy the first place. They are usually
fleshy, sometimes foliaceous, organs which prepare for the little plant,
issuing from the egg, nourishment appropriate to its delicacy till it can
itself take up its food from the soil, There are usually only one or two.

When the cotyledons are little developed their alimentary function
is intrusted to another organ, the perisperm. This, which Girtner
compared very rightly to the albumen of the egg, varies a good deal as
to its volume and consistence. In the cocoa-palm it is in part milky.
Our bread is made from the farinaceous perisperm of the wheat; our
coffee is only the same part from the horny seed of the coffee-tree of
Arabia.

Plants are known, the perisperm of which is of a firmness much sur
passing that of the coffee-tree. Such is the case with the seeds of the
Corozo, in which this structure is as white and hard as ivory; owing to
this fact different objects are made from it in trade which are put forward
as being fabricated from this substance. This peculiarity has procured
for the Corozo palm the name of the elephant-plant (Phytelephas), and for
its fruit, cargoes of which are brought to France, that of vegetable ivory.

It was Leuwenhoeck who first of all noticed that the seed contains
the young plant in miniature, traced out in the midst of its envelopes,
and only waiting for favouring circumstances to expand its leaves
and flowers. Thus, looking philosophically at the subject, we may say
that certain plants are viviparous. There are even some in which the
impatience of the embryo is so great, that in order to reach the air and
light more quickly, it precipitately escapes from its egg while this still
adheres to the mother.

This peculiarity is seen in the mangroves (Rhizophora gymmorrhiza,
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Linn.), strange plants, half-tree, half-fish, living half-plunged in the sea
or the lagoons of tropical America and India. Suspended above the
water by their bent branches, often quite covered with oysters, these
trees let drop through their foliage long roots of embryos which have
germinated in the fruit. These, perfectly adapted to the work they have
before them, are like little pointed clubs, and have attained a length of
from ten to fourteen inches at the time when they are to fall into the
water; so that they sink deep into the mud which encircles the mother
plant and form a family group around her.

Germination, which is really vegetable suckling, is only the develop-
ment of the embryo up to the fall of the cotyledons.

This act 1s almost always accomplished in the ground; it is only
aquatic plants which effect it under water. Some parasites, however,

206. Germination of an Arinds indieq.

germinate on the plants or animals on the surface of which we find themn.
This occurs in the microscopic Fungi which attack our hair and beard,
and bring on most harassing diseases, tetters, tinew, &c., as the labours
of the microscopists of our day have placed beyond a doubt. Similar to
these are certain parasitic plants, which are never found except upon
certain insects. '

At other times germination takes place under very strange conditions.
Vandermonde saw children in whose noses peas had germinated from
having been imprudently introduced. Another physician, Bréra, mentions
having opened the body of a soldier whose stomach was filled with barley
which was developing itself there.

There are two classes of actions to be considered in germination :
physiological phenomena, and chemical phenomena,

Let us first of all examine the former, we can discuss the others farther
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on. So soon as ever the seed is confided to the earth it imbibes water
and swells. Soon afterwards the integument tears irregularly and the
young plant appears outside. Sometimes, however, this act is effected
symmetrically. The seed presents a kind of lid or little door, which the
young plant opens by pushing it so as to direct itself towards the soil, as
we see in the Indian reeds. After that the root sinks downwards and
the stem shoots up towards the light.

This double phenomenon has occupied physiologists a great deal. At
first the direction of the roots was attributed to the humidity of the
ground or to its chemical composition. But Duhamel having noticed that
young roots did not sink into wet sponges between which seeds had been
made to germinate, and Dutrochet having remarked that seeds suspended
in boxes filled with earth left them in order to penetrate more deeply, it
became necessary to renounce these two hypotheses.

Knight and Dutrochet, seeing that when seeds are made to grow in
the buckets of a wheel set in motion by mechanism, the rootlets always
tend outwards and the stems inwards, concluded that the divergence of
these organs was owing to the influence of terrestrial gravitation.

It was also thought that the direction of the roots was due to their
trying to escape the light, but by means of experiments in which suspended
plants were lighted from below, it was ascertained that these organs
directed themselves towards the light. Hence this hypothesis really
explains the cause of the direction which plants take no better than the
others.!

In proportion as the embryo is developed, the cotyledons, as Malpighi
remarked, become filled with vessels, the office of which is to secrete the
first nutritive fluids of the young plant, for this could only find in the
ground food too active or too coarse for its yet undeveloped tissues.
Then when these vegetable mamms, as Bonnet called them, have accom-
plished their function, and when the roots are vigorous enough to nourish
themselves, the part of these organs being played out, they fade and fall.

Such is the last phase in the evolution of the young plant.

At the same time that these different vital actions are carried on, the
germination is the theatre of important chemical phenomena. For its
accomplishment it imperiously demands a certain amount of warmth,
water, and air. If one of these factors be wanting, this first manifestation
of life becomes an impossibility. At the temperature of the freezing point

all vegetation ceases.

1 M. Blondeau, in a memoir read before the French Academy, stated that exposure of
some seeds to an induced electric current has the effect of making the stem and leaves

grow down into the earth, while the roots come up and take their place.—Th.




THE VEGETABLE KINGDOM. 363

When cold fastens upon seeds it preserves them for an indefinite
period of time, just as it preserved the companions of Bilbao, the discoverer
of the South Sea, whose corpses were recently found in the snows of the
Cordilleras; and as it preserved the remains of the antediluvian elephants
and rhinoceroses, the skeletons of which, still enveloped in their flesh, were
discovered in the ices of Siberia.

207. Roots Lighted from below and directing themsalves towards the Light.

The course taken by the water, which is to soak into the grain and
prepare the way for its evolution, is not always the same.

In seeds which have a coriaceous husk, not easily permeable by mois-
ture, the liquid enters by the umbilicus. Poncelet and De Candolle
proved that all the outer surface of these seeds might be covered with
wax, and yet that would not prevent them from germinating if the pre-
caution were taken of not covering the umbilical cicatrix.

In seeds the skin of which is soft and easily imbibes water, such as
those of the haricot bean for instance, it is this structure that principally












Nile—Phenix dactylifera (Linnmeus),

-palms om the Banks of the

Grove of Date

208,



368 THE UNIVERSE,

The palms, decorated with their waving crowns, are, in the eyes of all,
the emblem of tropical vegetation. Poets have often sung of their mag-
nificence; and Linngeus, impressed by their brilliant appearance, decorated
them with the name of “princes of the vegetable kingdom.”

But those who travel in the East, which the great Swedish botanist
never did, find that masses of palms are far from having the grand and
imposing look of our European forests. They form only a vista of naked
and monotonous columns, the leafy dome of which allows the rays of the
sun to pass through; hence a popular saying of the ancients tells us that
“no person can travel with impunity beneath the palm-trees.” Explorers
of the valley of the Nile who were really in earnest about their work,
have justly observed that the poets would not have written their idylls
on these trees if they had found themselves beneath the date-palms of
Egypt in the hottest hours of the day.

There is one solitary exception, the doum-palm of the Thebais (Cucifera
thebaica, Martius). Its wide-spread branches, terminated by numerous
tufts of large leaves, to which hang monstrous bunches of fruit, give to
its forests a diversity, a picturesqueness, which its congeners do not par-
take of.

The palm-tree really displays all its splendour and its strength only
when it shows itself in little groups, boldly planted in the midst of rocks,
the crowns of which, waving in the tempest, seem only to bend in order
to defy the fury of the waves breaking tumultuousiy at their feet.

The beauty of the Liliacem, the great flowers of which are enamelled
with the brightest colours, also charmed Linnzus. He looked upon them
as “the nobles of Flora's empire,” spreading forth their blazonry on the
segments of their resplendent corollas.

Lastly, according to the legislator of botany, among the numerous
families of plants which enliven the globe, the great but humble family of
Graminacew represents the people. “They are,” he said, “ the plebeians,
the poor, the peasants of the vegetable kingdom. They form the simplest,
the most numerous, and the most sprightly part of it; hence it is in
them that power and force reside, and the more we trample upon and
maltreat them, the more do they multiply.”

Fleshy plants give the strangest of aspects to equatorial landscapes,
as for instance in Mexico, the privileged land of the cactuses. It is there
that we find growing in almost a miraculous manner the gigantic torch-
cactus (Cereus giganteus, Engelm). One is quite astonished at finding it
upon the most sterile rocks, where the eye with difficulty detects a few
particles of earth. How can a plant so bulky, fleshy, and watery, grow
without taking up anything from the soil, and draw the elements of
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nutrition from the burning air around it? When this cactus is fully
developed, it presents the appearance of an immense chandelier, attaining
a height of as much as sixty feet, and it is surprising to see that the
tempest spares 1t.

When we pass from animals to the vegetable kingdom, we find, that
notwithstanding the calm and silence which here preside over all the acts
of life, there is yet an energy, a tenacity, which one would never have
suspected. To the extremes of size are opposed incaleulable differences
in duration. No animal grows with the prodigious rapidity which we
see 1n certain plants, nor does any attain the fabulous longevity which is
the attribute of many trees.

One plant passes away like the last hour of the Ephemera which
flutters in the twilight over the banks of our streams; a ray of sunlight
sees its birth and fall. Another defies the power of ages: the offspring
of creation, it seems as if it ought only to sink with the wreck of the
globe. :

Some of our more common moulds pass in one day through all the
phases of life; this lapse of time is sufficient for them to appear in, fructify,
and die. But by a singular contradiction, some plants of the same class
only grow with inexplicable slowness, One of those lichens which show
like plates of golden yellow on the roofs of our houses, was watched for
forty years by Vaucher, without his seeing that it increased to a percep-
tible extent. Accordingly De Candolle said that the lichens which cover
our rocks possibly go back to the times of the cataclysms which laid them
bare !

But it is particularly in the dicotyledonous plants that longevity is
so extraordinary. Some of these grow so slowly that ages seem scarcely
to alter their dimensions,

If we look at vegetable life scattering its great families over the globe,
we everywhere find the same contrasts—misery by the side of grandeur.
The bare rock which raises its shattered masses on the mountain slope is
only coloured with a crust of lichens and mosses, which dot its surface
like so many pencil marks. Below these regions, where the severity of
the air destroys everything, we find pines and oaks twisted and dwarfed,
while lower down rise magnificent and sombre forests of Conifers encir-
cling the mountains with their girdle of black.

The palms compose numerous groups in all the equatorial regions.
But vegetable life reveals itself peculiarly with all its variety and splen-
dour in the immense virgin forests of the tropies, where the axe has
never yet shorn it of its exuberance. Some present such a profusion of

aged trees entwined with ferns and creepers, that they are absolutely
24
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impenetrable, unless some stream of water happen in its winding course
to furnish the daring traveller with a natural path.

The special character of the vegetation in some of these forests gives

them quite a characteristic aspect. When the parasitic orchises predom-
inate, they form on every side elegant chandeliers, as it were, of verdure
and flowers; or they hang here and there in long slender pendants, look-
ing at a distance like so many gigantic spiders displaying their mighty
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claws and balancing themselves now and then at the end of their
threads.

Again, as in New Zealand, arborescent ferns, with the aspect of palms,
give these distant landscapes an appearance which is seen in no other part.

The impenetrable virgin forest alarms us by its sombre and terrible
aspect. On one side vigorous parasites assail the aged trees, forming
with them an inextricable net-work which the axe can scarcely cleave,
whilst all progress through it is impeded by bushes and tall herbs, where
so many redoubtable enemies lie concealed. During the day all is silent:
the frightful heat paralyzes the tenants of this realm of vegetation, and
sleep reigns everywhere. But when night arrives all becomes full of life;
birds, mammals, and reptiles declare war on one another, and every part
rings with groans and hoarse cries of pain and death,

CHAFPTER TL

GIANTS OF THE VEGETABLE KINGDOM.

Like animals, plants may be infinitely little or infinitely huge; the
latter astonish us by their colossal proportions, while the former escape
our ken, and are only revealed by the microscope.

The study of the development of plants in respect to their mere size
presents us with some curious contrasts.

Some rudimentary plants, such as the Ascophori, Mould Fungi which
so frequently invade our bread, and the Aspergilli which we often see
forming in the fluids we drink glairy repulsive-looking films, possess an
almost invisible stalk. Woody plants, on the contrary, often astonish
us by the enormous dimensions of this part.

The old authors who describe Germany tell us that there were trees
there, from the trunk of one of which boats were made which carried as
many as thirty men.

From the times of antiquity the luxuriant growth of the plane-trees
on the banks of the Bosphorus and the Black Sea has been the subject,
of remark, and the botanists of our day have proved that what our fore-
fathers said was in no way exaggerated.

Men were almost inclined to disbelieve the account of Pliny, who
states that in his time there was in Lycia a stout thriving plane-tree in
the trunk of which was seen a vast grotto eighty-one feet in circumfer-
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ence, the whole extent of which had been tapestried by nature with a
green and velvety hanging of moss. Licinius Mutianus, governor of the
province, charmed with the delicious coolness of this rural hall, gave a
supper in it to eighteen guests from his suite. After the orgy they trans-
formed the scene of their festivity into a dormitory, and comfortabl y passed
the night there.

This fact has been fully confirmed by modern travellers. De Candolle
relates that according to one of them, there still exists in the neighbour-
hood of Constantinople an enormous lime-tree, the trunk of which is
quite as ample as that of which we have been speaking. It is 150 feet
in circumference, and also presents a cavity 80 feet in circuit.

Ray, the celebrated English botanist and geologist, speaks of an oak
existing in his time in Germany which was of such dimensions that it had
been transformed into a citadel. To confine ourselves more strictly to
the truth, let us just say that its interior served as a guard-house. We
may here mention another tree of the same kind, still growing in Nor-
mandy, and which, in contrast to the other, has been consecrated to piety.
This is the chapel oak of Allouville, in which there is an altar dedicated
to the Virgin, where on certain days mass is said. The ample hollow of
this tree not only furnishes an oratory, but above this a sleeping-room
has been scooped out; there is a bed in this room, to which access is
gained by steps outside: it is the abode of an anchorite. This tree, which
perhaps sheltered in its shade the companions of the Seigneur de Bethen-
court, when on their way to embark for the conquest of the Canaries, is
held in great veneration in the country.

One of our most illustrious and philesophic botanists, Marquis,
renowned alike for his eminent position and knowledge, measured the
trunk of this tree, and found that it was thirty feet in circumference near
the ground.

I have also seen on the banks of the Bosphorus plane-trees the
trunks of which were pierced with enormous cavities. In the neighbour-
hood of Smyrna there is one of these trees celebrated for its size and
antiquity. The stem, which is hollowed right through, is spread widely
out at the base, and represents three columns, which converge towards
each other, forming a sort of porch beneath which a man on horseback
can pass easily.!

Yet the baobab on the banks of the Niger, in its splendid luxuriance

In their learned works on forests Evelyn and Loudon have represented several other
trees, which, like the Platanus of Smyrna, present openings through which a knight
completely equipped could pass freely. — Evelyn, Sylva, 1664. Loudon, drboretum
Britannicum. London, 1838
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of growth, surpasses even all the giants of the Bosphorus. It is especi-
ally remarkable for its thickness, contrasted with its want of height. It
is a colossus of ungraceful look. Almost always without leaves, bearing
them only in the rainy season, its whitish conical trunk, scarcely fifteen
to twenty feet in height, is more than a hundred feet in circumference
at the level of the ground. This short and robust support is necessary
to sustain its ineredibly large dome of leaves, the bulk of which is some-
times so great that, seen from a distance, the baobab looks rather like a
small forest than a single tree. Its large branches are fifty to sixty feet
long. When time has hollowed out the stem of one of these noble trees,
the negroes make use of the cavity. Sometimes they turn it into a place
of amusement, a rustic retreat where they can smoke their chibouques
and take refreshment; at other times they convert it into a prison.
One of these is known of which the Senegambians have converted the
interior into a council-hall; the entrance is covered with sculptures
which point out the high destination reserved for it.

But the marvel of the vegetable kingdom in respect to its colossal
dimensions, is assuredly the famous chestnut-tree growing on the lower
slopes of Etna. Count Borch, who measured the trunk very exactly,
accords 1t a circumference of 190 feet. A house which shelters a shep-
herd and his flock has been built in the immense hollow of its trunk.
During the winter the wood of the tree serves the inhabitant of this
solitary retreat for fuel, and its abundance of fruit supplies him with food
during the summer.

This colossus of our forests, which is called the * Chestnut of a Hun-
dred Horses,” owes its name to the vast extent of its foliage. The
inhabitants of the country told the painter J. Houel “that Jeanne of
Aragon, when travelling from Spain to Naples, stopped at Sicily, and,
accompanied by all the nobility of Catania, paid a visit to Mount Etna.
She was on horseback, as were also her suite, and a storm having come
on, she took shelter under this tree, the vast foliage of which sufficed to
protect the queen and all her cavaliers from the rain. It is from this
memorable adventure, they add, that the old tree took the name of
Chestnut-tree of the Hundred Horses.”!

Yet whatever astonishment we may feel at the extraordinary dimen-

! The celebrated journey of Jeanne of Aragon to the Castagno di Cento Cavalli, as the
chestnut-tree of Etna is called in Sicily, is only a fable, Count Borch maintains that it
owes its name merely to the fact that fifty horses could be placed within its trunk and
fifty round about it. Some botanists, however, think that this colossal tree is only a fusion
of several individuals of the same species. But this is scarcely probable; the wicinity
presents several specimens which are almost as vast, and which, for that reason, are known
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sions attained by the trunks of certain trees, the height to which others
reach strikes us still more than their growth in diameter. The king of
our forests, the oak, which poetic fiction looks upon as the emblem of
passive force, rears its crown of leaves one hundred feet above the soil.

In the East the imposing remains of the ancient forest employed in
building the temple of Jerusalem, the cedars of Lebanon, the object of
so much veneration, and which the pilgrim only approaches with the
sounds of a hymn on his lips, spread forth their dark sheets of verdure
to a height of 150 feet above the mountain,

Supported only by its flexible column, which yields and bends
beneath the force of the tempest, the wax-palm on the Andes balances
its waving crown in the bosom of the clouds 200 feet above the heights
whereon it grows.

But no tree rears its head towards the sky so boldly as the gigantic
cedar of California, the Wellingtonia gigantea. One colossus of this species,
now hurled down and stretched upon the rock, presented when it stood
erect and threatening a height of more than 490 feet, that is to say,
about eight times the elevation of a house of five stories. It was above
130 feet in circumference.

The bark of the trunk of one of these giants of the American forests
was transported in part to the Crystal Palace at Sydenham, where it
formed one of the most splendid curiosities, until accidentally destroyed
by fire in 1866. It was a monstrous column, above 130 feet in height,
and which at the level of the ground had a diameter of nearly thirty-four
feet. I stood inside this tree along with fifteen people. At San Fran-
cisco a piano was placed and a ball given to more than twenty persons on
the stump of a Wellingtonia which had been brought thither. The age
of this colossus corresponds to its dimensions. By counting the number
of annual rings in a transverse section, it was ascertained that these
monstrous trees must be 3000 or 4000 years old, so that they seem to
have been almost contemporary with the biblical ereation, and have
stood erect and unshaken amidst all the commotions of the globe.

Alongside of these giants stretched prostrate on the ground, man only
looks like a pigmy and ieels his littleness. He calls them the mammoths
of the forest, to show that, like those frightful animals which surpassed

by distinct names in the country. Count Borch, who has carefully examined the Hundred-
horse Chestnut, says that at the first look one might think it arose from the junction of
several trunks, but that when it is attentively studied we find that it is only ome tree.
This fact has been placed beyond doubt by the Canon Recupero, who had it dug round,
and saw that the five trunks end in one single colossal root.— Borch, Lettres sur la Sicile.
Turin, 1782, t. i. p. 121.
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212, Gigantic Cedar of California—Wellinglonia gigantea.






THE VEGETABLE KINGDOM. ™

all others in their size, they tower above all the vegetable kingdom.
One of these cedars, hollowed out into a deep cavern, owes its name of
“the Riding School” to the fact, that a man on horseback can penetrate
sixty-five feet into the dark excavation.

However, these prodigies of vegetation do not seem to be the supreme
manifestation of creative power. In penetrating into regions of Australia
preﬁuujsfy quite unknown, some gold-seckers have just discovered
Eucalypti that surpass in size even the Wellinglonia gigantea. Ferdinand
Miiller, the botanist, says that trees of the species Eucalyptus amygdalina,
480 feet in length, were met with lying on the ground; and this seems
perfectly confirmed by the statement of Mr. George Robins, who saw in
the mountains of Berwick one of these trees standing which had, near
the ground, a circumference of 81 feet, and the height of which he esti-
mated at 500 feet. This Eucalyptus, therefore, could overshadow the
great pyramid of Egypt and the spire of the cathedral of Strasburg, for
the former is only 480 feet in height and the latter 466. Thus these
vegetable giants dethrone all others that have kitherto been regarded as
the forest monarchs of our globe, and must be added to the marvels that
Australia may yet have in store for us,

When from these noble trees, proudly eleaving the clouds with their
tops, we pass to those whose humble stem creeps upon the ground, we
find that even the latter at times acquire a length which has something
of the prodigious in it,

Struck with the aspect of the vines in Italy, the manifold garlands of
which entwine from branch to branch and disappear amid the foliage of
the trees without our being able to see either the beginning or the end,
Pliny maintained that they grow for ever: Fites sine fine crescunt, said the
Roman naturalist.

But we have more precise data as to the size of sundry other plants.
Thus in the virgin forests of India, the Calamus Rotang, which climbs
upon the trunks of aged trees, and stretches from one to another, sinking
to the ground to rise again, attains, according to the traveller Loureiro,
a length of 400 or 500 feet.

The Gigantic Fucus (Fucus giganteus, Linn.) reaches much more extra-
ordinary proportions; the waves of the ocean, according to Humboldt,
yield strips which are sometimes 1500 to 1600 feet long,

In an interesting article in the Revue Germanique, M. A. Boscowitz
says, that in the botanical garden of Caracas there was a Convolvulus
which in six months attained the incredible length of 6000 feet.

It must therefore have grown at the rate of more than a foot per hour,
and its growth must have been visible to the naked eye!
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CHAPTER IIIL

VEGETABLE LONGEVITY.

But if anything ought to astonish us in the life of trees it is their
longevity; we might even go farther, and speak of the principle of eter-
nity which is clearly latent in some species, the death of which seems
rather to depend upon fortuitous circumstances than on the fact of age.

The life of animals is quite ephemeral compared to that of our trees.
Minute investigations have thrown considerable light upon the chrono-
logy of many of them.

The pine and great chestnut can assuredly extend their existence to
a term of 400 or 500 years. In the island of Teneriffe are found many
venerable pines and enormous chestnut-trees, which in all probability
were planted there by the Conquistadores at the commencement of the
fifteenth century, the epoch of the invasion of this island. The former,
the Pinus canariensis, are distinguishable from the others, owing to the
conquerors having in their piety decorated them nearly all with little
madonnas, which are still seen suspended to their boughs.

The lime-tree of Morat, planted at Fribourg on the day of the cele-
brated battle, is one of the oldest trees in Furope. This glorious event
in the history of Switzerland having occurred in the year 1476, the
venerated tree, which is encircled by a colonnade, and of which the
aged branches are upheld by a framework of wood, must be now 400
years old.

The fir attains a still greater age. In some of the most ancient
forests of Germany, sitnated on the summit of the Wurzelberg in Thur-
ingia, as many as 700 annual layers have been counted on some of the
trees cut down there.

The olive-tree, so revered in ancient Greece, and which inspired such
beautiful verses in the tragedy of #dipus at Colonus by Sophocles, reached
a much greater age, according to the ancient myth. Pliny even asserts
that in his time the celebrated olive-tree which Minerva caused to spring
from the ground at the epoch of the foundation of the city of Cecrops was
still to be seen in the citadel of Athens.

The ancient races, struck with the noble aspect of our oaks, have in
all ages enveloped them in the clouds of their legends, and carried them
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back to the remotest antiquity. Of this class was the mighty holm-oak,
which in the days of Pliny still existed near Rome, on the trunk of which
there was an Etruscan inscription in letters of brass, stating that before
the existence of the Eternal City it was already the object of popular
veneration. The Roman naturalist also asserts that in the environs of
Heraclea, in the kingdom of Pontus, there was a tradition that two oaks
which overshadowed the altar of Jupiter Stragius had been planted by
Hercules.

The origin of certain trees is lost in even more remote antiquity.

The imposing terror of the Hercynian Forest has deeply impressed all
those who have described Germany, and Pliny and Tacitus especially.
The aged oaks of its sombre vales, where wandered the elk and the
aurochs, especially aroused the admiration of the Roman historian; he
cannot refrain from speaking of them in the most lofty terms: “The
majestic grandeur of the oak in this forest,” he says, “surpasses all imagin-
able belief: this tree has never been touched with the axe; it is contem-
porary with the creation of the world, and appears to be the symbol of
immortality!”

Pliny does not restrict himself to this splendid image ; he adds fur-
ther details: “I wish,” he says, “to preserve silence as to things so
extraordinary as to be considered fabulous; but one thing is certain, viz.
that where the roots are found they raise the earth into little hillocks,
and if the soil will not yield, the roots press against each other and form
lofty mounds which rise to the branches: they interlace with each other
50 as to form complete arcades, below which whole squadrons can ride on
horseback.”

This idea of immortality in trees is often met with in the works of
the ancients. The historian Josephus, in his Jewish War, relates that in
his day there was near the city of Ebron a turpentine tree which was as
old as the days of Adam (book v. chap. XXXi.)

It was reserved for modern naturalists to show that these assertions
however extraordinary they may appear, are still rigorously correct, and
that many of our trees, in some sort indestructible, may have witnessed
the final scenes of creation, and after braving the action of so many ages,
are still upright and living to this day.

'In the Crimea some trees are met with which possess a certain amount of celebrity.
The chief one is a nut-tree in a plain near Balaklava, at the spot where stood the temple of
Iphigenia in Tauris. Tt is considered to have been in existence at the time when the
Greek colonies exported their nuts to Rome, and that its age dates back several thousand
years. At present its fertility is so great that it bears every year as many as 100,000 nuts,
which are shared without any Jarring among five Tartar families, to whom it belongs.

26






214. Gigantic Baobab of the Virgin Forests of Africa—ddansonia digitata (Linngus).
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To us a tree 1s no longer a simple individual; it is an agglomeration,
a republic of isolated beings which fashion its branches, as tlwT polype
of the coral constructs its boughs; in fact it is a vegetable polypidom.

The slow development of the trunks of certain trees at once calls up

215. Dragon's-blood Tres of the Island of Teneriffa— Dracena Draco (Linnzus,,

images of immobility and eternity. The dragon’s-blood tree of the
Canaries awakens such thoughts.

Thrice famous for its strange look, its vast size, and its antiquity, this
dragon’s-blood tree is equally so for the stationary condition of its growth.
In the legends of Teneriffe we are told that this singular tree was wor-
shipped by the Guanches, its original inhabitants ; and it is related that
in the fifteenth century mass was celebrated in the interior of its trunk,
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Linnaus says that a single stem of tobacco sometimes yields 40,000,
Dodard carries these figures still higher in respect to the number of fruits
that can be collected from an elm. According to him, this tree annually
produces more than 529,000,

It is clear that if all the seeds grew up, only a few generations would
pass away ere these forms of vegetable life covered the entire surface of
the globe. But a host of causes arrest this menacing invasion. Animals,
the rigour of some climates, and man, whose civilization encroaches upon
nature, place a barrier to it. The first invaders of a virgin soil are piti-
lessly stifled by those which follow them ; the prairie gives way to a
thicket, and soon after this dies beneath the shady vaults of a vigorous
forest.

The fecundity of some fungi is quite extraordinary. Fries counted
more than 10,000,000 reproductive bodies in one individual of the Eeficu-
laria mazima. Other plants of the same family rear a still larger progeny,
the abundance of which is prodigious, and which indeed cannot be num-
bered by all the resources of the human intellect.

The immeasurable fecundity of the gigantic Lycoperdon is such that
its microscopic grains must be counted by thousands of millions. Now,
although they are invisible to the eye, each of these may yet give birth to
a voluminous fungus which often in one night acquires the size of a gourd.
And it may be said, without hyperbole, that if the little seeds of this
plant were miraculously dispersed over the whole globe, and were to be
simultaneously developed, the earth would be absolutely paved with them
the next day.

The air certainly plays the most important part in the dissemination
of vegetable life. A host of light seeds seem to have been decorated
with little plumes and membranous wings only in order to be borne away
by the winds.

For this purpose the seeds of many Syngenesiz are surmounted by
plumes of outspread fibrille, forming complete parachutes which the
slightest breath of the zephyr hears away. Torn from the mother plant,
the seed, by means of its aérial skiff, accomplishes the longest journeys.
The slightest breeze carries it up from the depth of the valley to the
mountain peaks. If the tempest rise, the little parachute, borne away
on the powerful wind, mingles with the stormy clouds, traverses oceans,
and then effects a descent upon some distant shore. We are told that
after certain hurricanes it is not unusual to see the soil of Spain covered
with different aérial seeds brought from America. It is to the action of
the winds that Linnsus ascribes the importation into Europe of the
Conyza ceerulea of Canada, which now infests the north of France.
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The air does still more; in its commotions it carries away entire
plants and bears them to a long distance, to let them fall there like an
abundant living shower.

Certain lichens from the mountains of Asia, travelling thus amid the
clouds, suck up watery vapours from them and grow during their acci-
dental peregrination. Torn away from the soil when they are scarcely
so large as the head of a pin, they have reached the size of a small nut
by the time when, their aérial journey over, they fall far from their
native rocks upon the ground below them. This happens with many
edible species, which after a storm are soon scattered over the sand of
the deserts.

These plants, which seem thus to fall from the sky, sometimes form
thick layers on the soil and yield the exhausted traveller an agreeable

217. Edible Air-borne Lichen—Lecarnora esculenta.

food. The providential manna, on which the Hebrews fed while wander-
ing 1n the desert, doubtless arose from showers of edible lichens, for it is
these plants which seem always to produce such showers.

Some years ago, Thénard, the chemist, presented to the Academy of
Sciences one of these wandering plants, which had been carried away
from the summit of Mount Ararat, and been borne by the wind to a great
distance from the celebrated mountain. In the countries where it had
been strewed upon the soil, people maintained that if had come from heaven.
This rain of plants sometimes forms in those places a layer five or six
inches thick. Men feed upon it, and what they cannot consume is given
to the cattle.

Some seeds, too weighty to be carried by the winds, accomplish long
voyages by sea, and, borne by the currents and waves, traverse oceans.
The cocoa-nuts of the Seychelles, protected by their woody COVErings,
are carried away by regular currents, and arrive at the coast of Malabar,
after performing a journey of more than 400 leagues by water. The
Hindoos, astonished at this unexpected fecundity, which is renewed
every year, can only explain it by supposing that the depths of ocean
nourish the trees which produce those enormous fruits.

The hard fruit of the cocoa-palm, the immense husks of the climbing
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thinks that the wandering blocks, which the glaciers drive before them
in their efforts, carry certain seeds from place to place. This grand
phenomenon, which poured immense seas of ice over countries where now
a mild temperature reigns, might certainly have precipitated some plante
from the mountain tops into the depths of the valleys.

Thus at the present day we see growing in the north of Germany
lichens, mosses, and some woody plants, in particular the Swedish cornel-
tree, which have evidently descended from the mountains of Scandinavia,
and have been borne away by the icebergs which, along with them,
transported to the plains of ancient Germany the granite boulders with
which they are strewn,

At other times the aid of another process is requisite to enable ice-
bergs to transport plants from one hemisphere to another. Their float-
ing islands becoming detached from the shore, carry away with them
fragments of rock still covered with animals and plants. After having
been long worn by the waves and currents, these islands at last light upon
some propitious shore, and, sinking there, deposit their living population.
Thus along with the polar bears which so frequently travel on the ice-
blocks, some seeds torn from the horeal regions often reach happier
climates.

Animals also contribute freely to the dissemination of vegetable pro-
ducts. Marmots, dormice, hamsters, heap up froits in their underground
abodes. Frequently a part of the booty accumulated by their active
foresight is left forgotten in the ground, germinates there, and develops
with the return of spring. At other times the weapon of the sports-
man slaughters the owner of the store, and his hoard turns to the
profit of vegetation. Squirrels break down the cones of the pine in
order to devour the seeds, of which they are very fond. But during
this occupation some of the seeds escape them, fall, and take root in the
ground.

Some mammals assist the process of dissemination by a still more
simple means; the seeds cling to their wool and are transported hither
and thither by them during their peregrinations. The seeds of the bur-
dock, which end in a hook, are very well adapted for this purpose. Those
of the goose-grass (Galium aparine), roughened with fine points like so
many fish-hooks, cling to the skin of any animal or the dress of any man
who may happen to pass near them, a peculiarity which acquired for this
plant the surname of philanthropos among the witty Greeks.

Although animals consume a large quantity of seeds for their food,

_nature by a happy compensation finds in this consumption an inexhaust-
ible source of regeneration.
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In this way great troops of reindeer which are scattered over the
plains of Siberia, emigrating in masses on all sides, sow, as they pass
along, a host of plants, the seeds of which, swallowed with their food,
have resisted their digestive powers.

It is to the thrushes, which eat with avidity the fruit of the mistletoe,
that we owe the propagation of this sacred plant, so celebrated in ancient
Gaul, and which the Druids gathered with a golden sickle.

As Theophrastus remarked, these birds swallow the berries of the
mistletoe. But as the pulp alone is absorbed, and as the seeds defy their
digestive powers, these, like the worm of Hamlet, which only effects its
migration by traversing the body of a beggar, fall with the excrement
upon the branches, and there take root. Here the mistletoe soon forms
those parasitical tufts which invade the erowns of the giants of our
forests; beautiful globular tufts, decorated with perpetual verdure when
winter has already stripped of leaves their powerful supporter.!

Other birds also propagate a great number of plants by similar means.
Travellers relate that the Dutch having destroyed the nutmeg-trees in
several of the Indian Islands, in order to confine the cultivation of these
trees to Ceylon, the nutmeg-eating pigeons, which are very fond of this
fruit, sowed the tree afresh in almost every spot where Dutch vandalism
had extirpated it. The pulp of these fruits being all that is absorbed by
the process of digestion, the seed is voided by these birds intact and
still capable of germination.

The part played by birds in the general harmony of the globe does
not end here. According to some botanists it is the birds that carry off
the coral-red service-berries, and thus plant the tree on the crumbling
porticoes of our castles and our old ruined churches. The grape of
America (Phytolacca decandra), recently introduced near Bordeaux, has
been disseminated by the winged songsters of our forests all through
southern France, and even as far as the desert gorges of the Pyrénées.
It is to the magpie of Ceylon that the propagation of the cinnamon-trees
in that island is often intrusted, and this fact is so generally known that
the inhabitants afford it ample protection.

Certain islands, which everything proves were formed after the great
continents near them, owe the principal elements of their colonization
solely to birds and to the marine currents. This is particularly the case
with Ieeland, which has been observed to be furnished with plants

1 Once adherent to the branch the seed of the mistletos germinates there, plunges its
root into the bark, and lives at the expense of the tree Thﬁlhlhﬂfﬂljl: plant possess
the peculiarity of extending with equal facility in every direction. The fruit is white, and
of the size of a currant.
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brought to it from Greenland and Northern Europe, carried thither by
the innumerable birds which annually migrate in these latitudes.

It is also to birds that the varied flora seen in the interior of the
Coliseum at Rome is owing. In fact the entire vegetation which covers
these celebrated ruins, from the fig-trees, the powerful roots of which
split its arches, to the humble grass that blooms upen its fallen stones,
has been introduced into the vast structure solely by means of animals.!

In like manner some mammals even of the most carnivorous kind eat
sundry fruits of which their digestive organs, though possessed of great
energy, only act on the pulp, and as they wander about they deposit the
seeds intact along with their excrements. In this way a species of civet
in Java and Manilla takes an active part in disseminating the coffee-tree.
It greedily eats the fruit, and the pulp being like that of the cherry is
easily acted upon by the intestines, which afterwards expel the seeds still
in a fit state for germination.?

Man himself ought to be considered as one of the most active agents
in the dissemination of plants. His vessels and caravans, traversing the
ocean and the desert, transport unknown to him seeds and plants which
invade new countries.

In this way, through the importation of American sheep into France,
certain seeds attached to them have become localized in France. In one
locality in the neighbourhood of Montpellier, where a large quantity of
wool is received from Buenos-Ayres and Mexico, several species of plants
derived from the flora of these two countries are now seen growing on
every side. The botanists of the celebrated school of Montpellier—the
Decandolles, the Delilles, and the Dunalds—were perfectly aware of the
fact, and from time to time made their way to this spot in order to
botanize amid the products of the tropics without fatigue and without
peril,

At other times, in order to satisfy the requirements of commerce or
his own pleasure, man extirpates certain species from their native country

! According to Sebastiani, an Italian author, the number of species of plants growing
in the Coliseum of Rome which have been transported thither by the birds is not less
than 261.

*In Java it is the civet called Viverra Musanga which effects the dissemination of the
coffee by scattering it here and there with its excrement. Karl Miiller, following the
authority of Junghuhn, relates that this coffee which has passed through the digestive
organs of this mammal is even considered by the Javanese as of superior quality, and
that they do not disdain to collect it for their use from the excrement of the animal. The
American grape (Phytolacca decandra, L.) was introduced into the neighbourhood of
Bordeaux in order that it might be used for colouring wine, and it is from thence the
birds have spread it so widely. The so-called sparrow which in Ceylon sows the camellias
in every direction is the Turdus Zeilanicus, a kind of thrush.—K. Miiller, b, i. s, 91, 92.
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come shrubs and bushes, and then a verdant forest is soon seen rising in
a district formerly stricken with sterility.?

The vital resistance of seeds, which varies between the widest
extremes, comes also to the aid of dissemination. In fact, while there
are some grains the organic development of which seems as if it could
not be checked, and which are so impelled towards life that they germin-
até even on the plant which produces them, as we have seen is the case
with the Rhizophorae; there are others which on the contrary yield
embryos in the bosom of which life may slumber through a succession
of ages.

The seed of the coffee-tree, notwithstanding the thick coriaceous
covering of its embryo, in a very short time loses the power of germinat-
ing. Should the planter defer sowing only for a few days, the seed will
be incapable of reproduction.

But on the other hand some seeds, apparently less hardy, preserve
their germinating power for & long time. Haricot beans have been
obtained from seeds taken out of the herbarium of Tournefort, which
could not have been less than one hundred years old.

More delicate seeds resist destructive causes even much longer than
this. A few years ago a successful attempt was made to grow seeds from
the heliotrope, lucerne, and clover, which had been found in a Gallo-
Roman tomb more than fifteen hundred years old.

An analogous fact, which it seems impossible to doubt on account of
the high reputation of the botanist who relates it, is that which is men-
tioned by Lindley. This savant assures us that seeds of the raspberry
which had been taken from a Celtic burying-ground dating about seven-
teen hundred years back, having been sown in the garden of the Horti-
cultural Society of London, produced bushes of their species which are
still to be seen.

But life seems to make a still longer stay in the embryo of some other
plants. Many learned men maintain that grains of wheat of such anti-

! In my youth I travelled through the celebrated valley of Goldau in Switzerland, where,
twenty years previously, a whole mountain had given way in the most frightful manner,
crushing several villages, and covering an immense space with fragments of broken rocks.
All these rocks, lately quite bare, were already covered with a luxuriant vegetation, and
the tortuous and uneven road which had been cleared through this vast sheet of ruin was
everywhere smiling and fresh, and covered with pines and shrubs of the most charming
aspect. M. Boussingault mentions a similar instance which he observed in America. In
ten Yyears a mass of porphyry rocks, which had fallen down, was covered with massive acacias,
—Boussingault, Economie Rurale. [Lees, on weighing together and separately a tuft of
Bryum capillare and the soil attached to it, found that it had collected and retained on
the tiled roof where it grew five times its own weight of humus —Tg.]
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emerald, seem to owe their formation to the same cause as the masses
of metal. Volatilized in clefts of the igneous rocks, these stones there
turned into brilliant crystallizations—tears of nature, as M. Simonin
calls them.

CHAPTER IIL

TRANSITION PERIOD,

It was at the transition period that the dawn of life began to show
itself. No animal could have lived upon the burning surface of the globe
during the plutonic period. But so soon as it was sufficiently cooled
down to admit of living ecreatures appearing on it, we see them at once
enter upon the scene. This is characteristic of this epoch.

The earth, imperfectly cooled down, still maintained a very high
temperature, and this temperature was the same from one pole to another;
the sun only brought with it useless supplementary heat. There were
neither seasons nor climates; the torrid zone and the polar regions were
peopled with the same plants and animals; their fossilized remains are
identical whether found beneath the ice of Spitzbergen or in the rocks of
burning tropical countries.

SILURIAN PERIOD.—This name is derived from that of a part of
England inhabited by the ancient Silures, and is given to the strata of
this epoch because they have been chiefly studied there.

The globe at that time supported nothing but a very small number
of sea-animals, belonging to classes of the lowest order of organization,
as if nature, still feeble and undecided, were in their production making
the first trial of her strength.

The seas, still warm, occupied at this time nearly all the surface of
the globe, and only very small portions of land had emerged from the
waters—islets lost in the midst of a boundless ocean. Crustaceans, a few
scattered molluses, polypoids, and a small number of fish, were the sole
tenants of the deep.

But among the silurian aniiaals, those which espedially predominated
were the trilobites, the name of which is derived from the arrangement
of their articulated bodies formed to a certain extent by three long lobes
ranged side by side to each other. No living representative of these
crustaceans, which were the most ancient inhabitants of the globe, is now
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found in our seas; they are absolutely struck out of the catalogue of
created beings.!

CARBONIFEROUS PERIOD.—Later on, the first layers that cooled down
became covered with a luxuriant vegetation, the fossilized remains of
which now constitute our coal-heds—antediluvian forests, which the
genius of man extracts from the depths of the earth, to serve the wants
of industry and his own dwellings.

During this period the whole surface of the globe was covered with
strange and dense forests, where proudly reigned a host of plants, the
representatives of which at the present day play but a very humble part.
Here were palms and bamboos, there gigantic Lycopodia, which, now
humble creeping herbaceous plants, at that time bore straight stems
towering to a height of eighty to a hundred feet. Then came the
Lepidodendra, the stem of which reminds one of a reptile's scaly cuirass.
Lastly came trees of the family of our Conifers, their bonghs laden with
fruit.

These vast primeval forests, which the course of ages was to annihilate,
sprang up on a heated and marshy soil, which surrounded the lofty trees
with thick compact masses of herbaceous aquatic plants, intended to
play a great part in the formation of coal.

! Although thousands, perbaps millions, of years separate us from the period at which
the trilobites existed, yet, by a fortunate accident, geclogists have sometimes met with
specimens so perfect that the delicate structure of the eyes could be made out in them;
and it has been shown that these organs were constructed upon exactly the same plan as
those of the erustaceans which now inhabit our seas.

These revelations suffice to establish a parallel between the extreme points of creation;
and hence Buckland, after an examination of this apparatus, daringly painted the condi-
tion of the globe at the time when these strange crustaceans lent life toit. “The results,” he
says, “arising from these facts are not confined to animal physiclogy; they give informa-
tion also regarding the condition of the ancient sea and ancient atmosphere, and the
relations of both these media to light, at that remote period when the earliest marine
animals were furnished with instruments of vision, in which the minute optical adaptations
were the same that impart the perception of light to crustaceans now living at the bottom
of the sea.

“ With respect to the waters wherein the trilobites maintained their existence throughout
the entire period of the transition formation we conclude that they could not have been
that imaginary turbid and compound chaotic fluid from the precipitate of which some
geologists have supposed the materials of the surface of the earth to be derived, because
the structure of the eyes of these animals is such that any kind of fluid in which they
could have been efficient at the bottom must have been pure and transparent enough to
allow the passage of light to organs of vision, the nature of which is so fully disclosed by
the state of perfection in which they are preserved.

“ Regarding light itself also we learn from the resemblance of these most ancient
organizations to existing eyes that the mutual relations of light to the eye and of the eye
to light were the same at the time when crustaceans endowed with the faculty of vision
were first placed at the bottom of the primeval seas as at the present moment.”

T
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The luxuriant vegetation of the coal period was certainly favoured by
the enormons heat which the terrestrial crust still preserved, as also by
the dampness of the atmosphere, and very probably by the great abund-
ance of carbonic acid which it then contained.!

Although a thick and magnificent mantle of foliage covered the globe,
everything wore a strange, gloomy aspect. Everywhere rose gigantic
horse-tails (Equiseta) and ferns, drawing up an exuberance of life from the
fertile and virgin soil. The latter in their aspect resembled palms, and
at the least breath of wind waved their crowns of finely-cut leaves like
flexible plumes of feathers. A sky, ever sombre and veiled, oppressed
with heavy clouds the domes of these forests; a wan and dubious light
scarcely made visible the dark and naked trunks; on all sides reigned a
shadowy and indescribable hue of horror. This rich covering of vegeta-
tion, which extended from pole to pole, was sad and silent, as well as
strangely monotonous. Not a single flower enlivened the foliage, not one
edible fruit loaded its branches. The echoes remained absolutely mute,
and the branches without a sign of life, for no air-breathing animal had
as yet appeared amid these savage scenes of the ancient world !

One might say, in fact, that there was then no animal life to be seen,
for amid so many remains of the coal flora, which geologists have so
admirably reconstructed, they have only met with a few rare vestiges of
one small reptile, the Archegosaurus. This great contrast between the
richness of the vegetable and penury of the animal kingdom is explained
by the great quantity of carbonic acid at that time mixed with the atmo-
sphere, which, though particularly favourable to the life of plants, must
have been fatal to all animals endowed with active respiration. But
though the atmosphere was poisonous, the seas, on the contrary, uniting
together all conditions most favourable to life, were peopled with shelled
molluscs and fish.

After having lent life to the primitive ages of the globe, these strange
forests completely disappeared in the lapse of ages, and they have now
become almost impossible to recognize, owing to the transformations they
have undergone in nature’s immense subterranean store-houses.

' At the present time the atmosphere only contains a thousandth part of carbonic acid,
whereas, according to Mons. A. Brongniart, there were at the carboniferous period seven
to eight parts in & hundred. This acid being an indispensable part of the food of plants,
to which it gives up all its carbon, its presence easily explains the great development of the
antediluvian forests of this period, and as such a quantity of acid in the air would clearly
have been fatal to animals of a higher degree of development, such as mammals and birds,
80 none are met with at that time. Reptiles and mammals only appeared when the plants
and trees, by their absorption of the carbonic acid as food, bad necessarily purified the
atmosphere sufficiently to allow of animal life going on freely.
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The secondary strata were peopled by a fauna altogether new, and
more and more exuberant. The reptiles astonish us by their number,
their gigantic size, and their unwonted forms; antique and incompre-
hensible inhabitants of the globe, reproduced in all their parts to our
wondering eyes by the genius of a Cavier and an Owen! It is to this
epoch that the name of the Reptilian Age may be most appropriately
given, so completely did these creatures then predominate en the globe;
it was the age of the Ichthyosauri, the Plesiosauri, and the Mosasauri—
a throng of frightful lizards, compared to which our own are mere
pigmies, and which spread terror through the antediluvian seas.

At this period we see innumerable molluses, the shells of which have
been carefully preserved by the rocks. Some belong to genera which
are no longer met with in our present seas; all to species which are
absolutely unknown at the present day.

Already at the time we speak of, the previous extreme heat of the
earth had declined. The sky had grown clearer and the atmosphere
become less heavy; still there was a decidedly high temperature, which,
combined with great humidity, favoured the luxuriant vegetation which
developed itself vigorously under the influence of the luminous bright-
ness of the sun.

The more ancient of the secondary rocks have interested geologists
on account of the innumerable remains of shells which they contain, and
owing to which they have been named conchylian,!

At the time when these strata were being deposited lived one of the
most extraordinary reptiles that we know of. It was a kind of monster
toad, s0 enormous as to equal an ox in size, and the teeth of which,
resembling the windings of a maze, have procured it the name of
Labyrinthodon. The strata of this ancient epoch have contributed to
teach us some even of the anatomical details of this animal, having
preserved the impressions of its footsteps. On the same beds have been
observed the prints of three-toed feet, considered by some geologists as
traces of the first birds that animated our globe.

Tl_:- this period belong the Jurassic strata, which play so important a
part in the formation of the Jura Mountains, from whence they derive
tneir name. This formation is rich in animal fossils, which give it quite
a special character. It may be divided into two sections—the Lias and
the Oolite.

: The liassic seas fed numbers of animals, and their deposits are dis-
tinctly characterized by the gryph®as, ammonites, helemnites, plagio-

! This era moat probably means here the coarse, shelly limestone of the forest marhls,
and the great oolite; possibly also including the muschelkalk of German geologists.—T'r;
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stomata, and encrinites, which are peculiar to it. But what impresses
a special stamp upon it is the presence of strange marine reptiles, the
remains of which are found in it remarkably well preserved.

At this time lived the Ichthyosauri, veritable fish-lizards, as is indi-
cated by their name. These reptiles, which must have spread terror
through the ancient seas, attained a length of about thirty-three feet.
Their whole organization is a series of paradoxes. With the vertebra of
the fish they have the fins of a dolphin; and while armed with the teeth
of a crocodile they display an optic globe which is without any parallel,
This eye, the bulk of which was sometimes as large as a man’s head, was
protected in front by a framework of bony plates, and was beyond all
doubt the most powerful and perfect visual apparatus ever seen in
creation. Hence Buckland maintains that the Ichthyosauri could dis-
cover their prey at the greatest as well as the shortest distances; in the
profound larkness of night, and in the depths of the ocean; the delicate

220. Hewd of lehthyosaurns—Slehthyosamures communis,

structure of the organ of vision being protected from the pressure of the
water and the shock of the waves by the osseous buckler which sur-
rounds the transparent cornea.

Naturalists have investigated the remains of these animals with such
skill, that in spite of the destruction of the softer organs thousands of
years ago, they have been enabled to make out the structure of the
intestinal tube! It has been shown that this was formed exactly like an
Archimedian screw, and was strictly analogous to that of our sharks and
rays. At the same time the nature of the food of these voracious reptiles
has been discovered. These two facts were revealed by an examination
of the feces or coprolites of Ichthyosauri, which are found in large
quantities in some localities. Their form, moulded on that of the intes-
tine, showed the structure quite clearly, while the petrified remains
of food which were discovered proved that these animals devoured
an enormous quantity of fish, and even occasionally their own species,



221. Goomes of the German Legends laying bare the Skeleton of an Ichthyosaurus.
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very like the opossum, so well known from the habit of the female of
carrying her young family in an abdominal sack, or bearing them on her
back.!

The oolite abounds in molluscs, polypoids, and fossil plants. Insects
and erustaceans are also found in it.

The last group of the secondary strata, the cretaceous or chalk forma-
tion, plays an important part in geology, partly owing to its depth,
partly to the great extent over which it is found. It is scarcely necessary
to say that it owes its name to the chalk (carbonate of lime), of which it
almost entirely consists. The cretaceous strata form many of our moun-
tain chains,

During this period both land and sea appear to have been still
under the domination of reptiles of colossal size. The Mosasanrus,
long called the “great Maestricht animal,” an immense marine lizard,
attained a length of more than sixty-five feet, whilst contemporary
species are not more than a yard long. It must have spread terror on
all sides.

With the cretaceous seas were extinguished all those races of strange
reptiles, to whose voracity the exuberant brood of ocean fell an easy prey.
But at the same time their mission was now intrusted to voracious sharks
of enormous size, which for the first time appeared in the waters of the
globe.

In the same seas those families of microscopie Foraminifera, the débris
of which, as we have seen, constitute large mountains, swarmed alongside
of the gigantic Nautili and Ammonites.

To use the happy expression of M. L. Figuier, “the state of the vege-
tation in the cretaceous period might be looked upon as the vestibule of
the vegetation of our days.” The dicotyledons augment in number,
whilst the ferns and inferior plants lose their supremacy little by little,
and are replaced by trees analogous to those that now afford us their
shade.

But if the forests of this epoch already approached ours in the
character of their vegetation, they differed very widely as to the nature
of their inhabitants. Where now we only meet inoffensive lizards
a few inches long playing on the sward, there were then creatures of

! The oolite which produced the famous lithographic slate of Solenhofen, yielded the
firet bird, the skeleton of which has been so far preserved that its nature could be clearly
decided upon. This is the Archeopteryx, now in the British Museum. Tt exhibits a
closer approximation to reptilian structure than any modern bird. The tail is very long,

and in this respect more like that of a reptile than that of a bird. Two digits of the manus

have curved claws, much stronger than those of any existing bird.—Pop, Science Review,
vol. vii. p, 241.—Tr
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426 THE UNIVERSE.

to us. It was a stag as large as an elephant, its head being surmounted
with four horns.

In the tertiary epoch we meet with few reptiles, but one of them
enjoys a great celebrity. It was a gigantic salamander, which the dictum

224, Fosail Bhalls of the Tertiary Epoch.

4 1, Gigantic Cerithinm. 2, Bichambered Helix. I
8. Twrritella inbricata (Lam.) 4, Rostellaria macro &nm.g
b, Rostellorvia columbala (Lam.) 6, Cancellaria nim.
7, Cerithiwm thiara (Lam.}

of a theological naturalist caused to be long considered as an incontest-
able relic from the hecatomb of the biblical deluge.

During this phase of creation of which we have sketched the history,
new races of molluscs arose on all sides, while the ancient ounes perished
to return no more. The ammonites, formerly so numerous, disappeared
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Among the Indians, the Vedas, or sacred books, which they assert
were revealed by Brahma in the very beginning of the world, scarcely go
back farther than 3200 years. The works on astronomy of this nation,
and the tables of the state of the heavens which were thought to be of
such vast antiquity, have on the contrary been shown to be quite modern.
It has been discovered that they were antedated. The Brahmins boldly
announced that the most ancient of these astronomical tables had heen
compiled more than 20,000,000 years ago. For a brief space of time men
were deceived by their assurance and the authority of Bailly. But La-
place proved that their caleculations had been made after the events, and,
moreover, that they were false. Bentley even asserted that they were
composed only 700 years ago.

The Egyptians, though less pretentious, nevertheless carried back the
origin of their nation to a period much more remote than is consistent
with fact. When Herodotus visited their country, the priests told him
that they possessed a history which dated back 11,340 years; and in order
to give a semblance of veracity to their recitals, they added that during
this space of time the sun had twice risen near the horizon where it sets.

The cyclopean monuments, the vastness of which astonishes us, seem
to be the result of labours which belong to the infaney of society. The
almost shapeless stones of which they are composed, and the enormous
proportions of their architecture, which in no way approaches that of the
Greeks, have led authors to ascribe the execution of these monuments to
the first men who inhabited the earth, and some of the learned, exagger-
ating their antiquity, have regarded them as anterior to the deluge. But
these vast constructions, more extraordinary for their mass than for the
taste displayed in their construction, seem to have been reared by a sea-
faring people to resist the encroachments of the sea. Although there is
some difference of opinion among the learned as to the epoch to which
they belong, everything seems to prove that they were erected by the
Phenicians,

Astronomical monuments support the antiquity of the human race
still less. The famous zodiac of Dendérah, to which Dupuis accords an
antiquity of 15,000 years, is considered by the astronomer Delambre as
later than the epoch of Alexander, and, according to Biot, represents a
state of the heavens which appeared 700 years before Christ. Besides,
the Egyptian temple in which this singular zodiac was discovered was
built during the Roman rule, as is proved by an inspection of the hiero-
glyphics, and even by an inscription consecrating this sanctuary to the
welfare of the emperor Tiberius,

Notwithstanding all these reasons, which, besides, are only derived
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from a civilized state, the opinion of G. Cuvier has been assailed by the
recent conquests of science.

In past times some theological naturalists used every effort to find
some vestiges of fossil men contemporaries of the deluge. One of them
thought he had succeeded, and gave the pompous name of homo diluwvii
festis to the fragments of a skeleton discovered in Switzerland by Scheuch-
zer In the quarries of (Eningen. But Cuvier scattered all this to the
winds by showing that this precious “man, a witness of the deluge”
valued at its weight in gold, and venerated as a holy relic, was nothing
more than the skeleton of a gigantic salamander. Doubt was no longer
possible. The head of the reptile had been taken for the hip-bone; the
teeth could be seen, and the French naturalist had only to scrape the
stone a little in order to lay bare the claws.

At present this biblical ardour seems replaced by quite an opposite
tendency of argument. Scientific facts, the value of which cannot be
contested, clearly establish the antiquity of the human race, notwith-
standing which, for some inexplicable reason, certain geologists make
every effort to nullify this great discovery.

From time to time vestiges of our species had been found among the
débris of animals which had become extinct in the latest revolutions of
our globe.

On the other hand, a learned archaologist, M. Boucher de Perthes,
supported by the most laudable perseverance, succeeded in collecting a
tolerably large number of flint instruments, which had clearly belonged
to pre-historic races of men destroyed in the great diluvian catastrophe.

There was no longer any doubt in the mind of the illustrious Lyell.
These implements shaped out of flint—axes, arrow-heads, and knives—
which are found in the drift, were the work of a race which preceded ours
—_a race which was contemporary with the cave bears and hyenas, and
even with the rhinoceroses and elephants, which formerly inhabited our
soil, and of which we find only the fossilized remains.!

1 M. Boucher de Perthes has just made a discovery as fortunate as it was unexpected,
which confirms his former views, He has at last found in the drift gravel, in the neighbour-
hood of Abbeville, human remains mixed with flint implements. These precious remains
consisted of & human tooth and jaw, and were found at a depth of nearly 15 feet. The
concurrence of opinion among the English and French naturalists who examined these
relics leaves no room for doubt: they belong to a race of men anterior to the deluge. _

[Tt seems difficnlt to understand how any unprejudiced person who has really examined
the evidence can refuse to believe that man lived on this globe many thousands of years
before history began. It is as certain as anything can be that flint implumm'ta wruug!:tt
by human hands have been found, not in one or two, but in many places, especially undis-
turbed caves, beneath or embedded in stalagmite containing remains of the great l:?‘i'ﬁ-bﬂ-hl',.
the cave-hyena, the mammoth, cave-lion, and rhinoceros, and that man's era certainly goes

im
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The discoveries, then, of geologists and archaologists reveal to us
that vestiges of antediluvian races exist in the ground. Lyell, Lartet,
and M. Boucher de Perthes are unanimous on this point.

Is it not then strange to hear, that at the very time when modern
science was making every effort to deny that man and the great races of
mammals were contemporary, the affirmative was in some measure already
interwoven in the rhapsodical traditions of the North American savages?
Jefferson says the Virginians are convinced that the mastodons, the bones
of which are so often found in their country, lived there at the same time
as their forefathers, but that as they (the mastodons) destroyed all the
animals which were useful to men, the Great Spirit destroyed them all
with his thunderbolts, except the strongest of their males, the mail-clad
brow of which shook off the bolts as they struck him.

The lake dwellings, of which so many remains have been recently
discovered in the lakes of Switzerland, Scotland, and Denmark, also
attest the antiquity of man on the globe. It is no longer possible now-
a-days to deny that these singular construetions, raised on piles, served
in pre-historic times to shelter the first human races. We can no longer
doubt respecting this point, now that among these primitive vestiges of
art have been found different implements which their inhabitants made
use of—mill-stones, stone knives and weapons, besides collars and brace-
lets in bronze or Baltic amber, and even human skeletons.?

back to at any rate the decline of the great glacial period, even if he did not exist before
it. They have been met with also in river-drifts interbedded with the bones of the
mammoth and rhinoceros, and in fresh-water formations, together with the homes of the
elephant.—The Stream of Life on our Globe, chap. iL—Tx.]

! Our learned naturalist Victor Meunier gives the following curious details about the
lacustrine dwellings . — :

“In New Guinea the Papuans also build on piles, but these are sunk in the sea at a
certain distance from the shore, and parallel with it. They support, at a height of eight
or ten feet above the water, a flooring formed of round pieces of wood, which in its turn
supports cireular or square cabins, formed of stakes placed near each other, and of inter-
laced rushes, and eovered by conical or two-fronted roofs, One or two narrow bridges lead
to the shore.

“Except in the difference between a lacustrine and maritime site, the habitations
of these Poronians on Lake Prasias whom Megabyzus could not subdue were exactly
similar.— Herodotus, book v. cap. 18.

“The settlements of those Africans whose aquatic city, built in a creek of the river
Tsadda, caused so much astonishment some ten years ago to Dr. Baikie, the English
naturalist, then a member of the expedition in the Pleiad on the Niger, are also constructed
quite on the same plan,

“On the approach of strangers the inhabitants issued from their abodes, the water
being up to their knees. One child was up to the waist. *“We saw some of these huts’
Bays the doctor, ‘which the inhabitants, if they be inhabited, could only enter or leave b;r
diving like beavers. We could not have imagined,’ he adds, ‘ reasonable creatures forming,

28
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Such are the grand scenes of the temporary creations which succes.
sively lent life to the earth, and during each of which the sublime
essence of life seems to be constantly progressing over matter till it
reaches our species, the genius of which appears the highest reflection of
the divinity.

But it is in this intellectual supremacy that man inevitably finds the
source of the doubts which overwhelm him. His life is exhausted in
vainly attempting to efface the past and fathom the future. His thoughts,
uncertain and inquisitive, sweep him along like an impetuous river which
loses itself in a boundless ocean: like the favourite heroes of Goethe and
Byron, all his efforts are directed towards unravelling the impenetrable
shadows of his destiny. Hence philosophers and learned men of the
highest class, looking at the incessant change in created beings, have
asked themselves the question whether the human species was really the
master-piece and the last effort of creative power, or whether it will in its
turn disappear in some new shipwreck, to be succeeded by creatures of
still purer essence.

Looking at the progress which each creation shows, some of the
German savants admit, with Bremser, the latter hypothesis, and among
them are some daring enough to attempt to prove the point by figures.!

In his remarkable work on Geology, M. Louis Figuier has written on
this subject a beautiful passage, which we are happy to lay before the
reader. It is not impossible,” he says, *“ that man may be a step in the
ascending and progressive scale of animated beings. The divine power
which strewed on earth life, sensation,and thought; which gave to the plant
organization; to the animal movement, sensation, and intelligence; to
man, besides these manifold gifts, the faculty of reason, doubled by the

as it were from taste, a colony of beavers, having the manners of the hippopotami and
crocodiles which infest the neighbouring marshes.’ " — Vietor Meunier, La Science et les
Savants en 1864. Paris, 1865, p. 36.

1 Bremser thus explaing himself in reference to this subject :—

“Tt may still be presumed, supposing there should be a new radical change, that beings
more perfect than those which resulted from preceding ones will be created. In man mind
bears the same proportion to matter as 50 to 50, with slight differences more or less, for
sometimes mind and sometimes matter predominates. In asubsequent creation, supposing
that in which man was formed not to be the last, there would probably be organizations
in which the mind would act more freely, and where it would be in the proportion of 75 to
95. It results from these considerations, that man was formed at the most passive epoch
of existence on our earth, Man is a sad middle state between the animal and the angel;
he aspires to elevated knowledge and cannot reach it, albeit our modern philosophers fancy
such is not the case. Man wishes to fathom the first cause of all that exists, and cannot
attain to it: with fewer intellectual faculties he would not have the presumption to want
to know these causes, which on the other hand would be quite clear to him if he were
endowed with a more extended mind."”
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the first meadows on the globe have been found, if not in all their
freshness, at least retaining all the delicacy of their forms. Certain
vegetable secretions themselves have escaped the ravages of cataclysms.
Thus we discover the resin of some antediluvian Coniferz, and in the

905, Fossil Libelluia or Dragon-fly of the Secondary Epoch.

midst of its transparent lumps lie yet the winged insects which it
imprisoned as it flowed ; this is the source of our yeliow amber.!
For those who know how to fathom the most mysterious revelations

1 The history of yellow amber has been unfolded by M. Géppert, who has remarked
that this precious substance, the origin of which was so long a mystery, is only the resin
produced by a species of antediluvian Conifer, the Pinites succinifer. This amber-tree,
which seems decidedly analogous to our red fir (Abies rubra, Mich.), distilled its resin more
abundantly than the trees of the same family do in our forests now. Hence, as it flowed
in large quantities over the surface of the bark, its voluminous concretions imprisoned
insects and flowers, which its transparence allows us to see.

According to K. Miiller we sometimes find in the midst of morsels of amber little fir-
cones and remains of woody tissue, which may be recognized as having proceeded from the
trunk of some species closely resembling the red-pine. In antediluvian times the succini-
ferous pines formed, beyond doubt, dense forests on the borders of the Baltic, and the amber
buried beneath its waves is now thrown up by violent tempests. It is found mingled with
floating wood and marine plants, which are withdrawn from the waves by means of nets.
When the mass is rescued from the sea the women and children seek for the precious sub-
stance. In the interior of Europe the amber is dug out like fossil products. Beds of it
are found in Switzerland, in Poland, and in Italy. 1t is also met with in Greenland.

This valuable material flowed so abundantly from the pine-trees that it often accumu-
lated on the gronnd in masses of considerable size. Here the resin, combining with the
oxygen of the air, became transformed into succinic acid. The largest piece of amber known
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certainly these pious travellers never carried them, whilst, on the other
hand, there are even imposing chains of mountains which are absolutely
formed of shells.

Notwithstanding the perfect preservation of many fossils, the love
of the marvellous which predominated over our ancestors made them
misunderstand nature, and these relics were almost constantly assigned
to some extraordinary creature or other. The bones of bears, which were
obtained from the caves of Franconia, passed in Germany for a sovereign
antidote, and were sold in all the apothecaries’ shops as the remains of
the fabulous unicorn.

For the elephants and mastodous there was generally another story.
As many of the bones of these animals present in their forms striking
resemblances to those of man, at an epoch when the imagination of our
forefathers, roused to enthusiasm by the legends of olden times, elevated
the stature of heroes to the height of their heroic poems, the bones of
the great mammals found in the earth were constantly referred to some
celebrated personage.

Thus, according to the statement of Pausanias, the knee-cap of an
elephant, as large as a circus discus, found near Salamis, was considered
as having belonged to Ajax. The Spartans prostrated themselves before
the skeleton of one of these animals, in which they thought they recog-
nized the skeleton of Orestes. Some remains of a mammoth found in
Sicily were considered as having belonged to Polyphemus | :

The learned were not more exempt than the vulgar from these kinds
of errors. Father Kircher, in his remarkable work on the subterranean
world (Mundus Sublerraneus), gives figures of these giants alongside of
men of ordinary size.

The skeleton of an elephant discovered in Switzerland, at the
foot of a tree torn up by the wind, was considered by F. Plater, the
anatomist, as the skeleton of a giant nineteen feet high. He even
restored it by means of a sketch which became celebrated, and which
was to be seen some time ago at Lucerne in an ancient college of the
Jesuits,

In the reign of Louis XIIL there was found on the banks of the
Rhone a skeleton which attained great celebrity. It was shown as that
of Teutobocchus, defeated by Marius in a most sanguinary struggle. It
was said to have been exhumed from a tomb bearing this inscription,
“Teutobocchus rex:” in which were also found some medals with the
same title. But despite all this evidence, the remains of this too famous
king of the Cimbri, which gave rise to so many bitter disputes among
the faculty and physicians of Paris, were recognized by De Blainville as
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Man has been enabled to verify these assertions, and himself to behold
mountains issue from the bosom of the earth. In 1538 one formed in
the environs of Naples. In 1759, at two or three days’ journey from
Mexico, Jorullo, since so celebrated, reared its volecanic plateau. Above
a plain formerly dedicated to agriculture, a surface of ten square leagues
was raised into the air and transformed into numerous and ever-active
craters.

This may be a fitting place to say, that many contemporary geologists
maintain that these telluric changes were not the effect of sudden transi-
tion, but of slow insensible progress. To the school of Cuvier, which

T

227. Modern Upheaval—Jorullo in Mexico.

proclaimed the infallibility of this great man, has succeeded another,
more sceptical, which maintains that, instead of violent cataclysms
returning at successive periods to convulse the globe, it has been
governed by harmonious laws, which, without shocks, without violence,
transformed its surface and perfected there slowly and progressively the
work of creation. This daring school, which has seated itself upon the
wreck of that of the celebrated naturalist, demands that the name of
cataclysm should be struck out of science. At its head stand Messrs,
Lyell, Lartet, and Darwin.

Modern geologists refer, in support of this new theory, to certain
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The exploration of lofty mountains is not always free from danger.
But the deplorable accidents of which they become the theatre are often
due to the imprudence of travellers who attend little to the advice of
their guides. A good guide holds in his hands the lives of those who
accompany him; it is therefore necessary to make a careful choice and to
treat him kindly. I have always done so, and have met with devoted
men, who years after have preserved the memory of my ascents.

When we have arrived at a moderate height, the ascent of any moun-
tain becomes a heavy toil. Movement and respiration become extremely
difficult in proportion as we rise. There even comes a time when, as De
Saussure remarks, one is obliged to stop every fifty yards overwhelmed
by an inexplicable fatigue. Then the rarefaction of the air renders the
oppression greater and greater, and the heart beats as if it would burst
from the chest, and the traveller feels every instant as if he would faint.
Twice Baron Miiller, abandoned by his guides and companions, fainted
quite away on the borders of the crater of Orizaba, whilst torrents of
blood gushed from his chest,

After long journeys in the snow the traveller, subdued by cold and
lassitude, experiences an insurmountable desire to sleep, and yet dare
not, for all the world contains, yield himself up to it, for this sleep con-
ducts him to inevitable death—a fact known to all travellers,

On the frozen shores of Tierra del Fuego, Solander, lost in the moun-
tains, sald imperibusly to his companions in misfortune, “ Whoever sits
down will sleep, and he who sleeps will never wake again.” Yet so over-
powering, so unconquerable is this tendency to sleep, that several of the
men yielded to it, and Solander himself, a few moments afterwards, sank
down upon the snow, where his friend, the illustrious Sir Joseph Banks,
had all the difficulty in the world to arouse him.

But when we have arrived at the summit of a mountain, the splen-
dour of the sight makes one quite forget the fatigue of the ascent, This
I experienced lately on climbing Mount Etna when I had reached the
borders of the crater,

There, upon this throne, round which the lightning plays, we overlook
heaven and ocean. Behind us the growlings of the thunder reverberate
at the bottom of the immense gulf, according to ancient theogony the
entrance to the empire of Pluto, but which the rustic mountaineer only
knows as the Casa di Diavolo, Standing on cinders which burned my
feet, and the sulphureous vapours of which almost suffocated me, the most
splendid spectacle in creation expanded itself before my eyes. The dawn
began to appear, and its pale light gradually extinguished the wavering
glimmer of the stars. Then soon after, the sun appearing in all the pomp
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where, if a person places himself on a projecting eminence at su nrise, his
outline is traced on the distant clouds in singular and gigantic propor-
tions. This can often be seen on the summit of the Brocken, one of the
loftiest mountains of the Harz, and it is this curious phenomenon that is
known by the name of the Spectres of the Brocken.

_But during journeys among mountains, the enchanting prospects from
their summits are not the only ones that excite moving impressions, and
the vales which show in the distance like insignificant irregular lines, if
they do not present such vast horizons, display at any rate unexpected
and marvellous appearances. Here and there we find profound and nar-
row gorges, immense abysses, the sombre hollows of which the eye cannot
fathom, and in the depths of which often rolls a furious torrent, its thun-
ders multiplied a hundredfold by the echoes. Everything threatens the
daring traveller who ventures to plunge into their abysses. On one hand
the avalanche hangs suspended over his head, and on the other every
now and then fragments of rock fall down and threaten to erush him.

Almost all these imposing gorges are the effect of convulsions of the
globe, and the first glance shows that they have resulted from a violent
fracture of the mountains and separation of the fragments. We can
identify these great fissures by the similarity which their walls present
in respect to the layers of which they are formed, and by the irregularity
of their chasms,in the depths of which reign shade and terror. Our
superstitious ancestors, overcome by the awe which these darksome clefts
inspired, often gave them names expressive of the dread they gave mse
to, as for instance calling them hell valleys, hell holes, or devil's gorges.

In all high mountains, such as the Alps and Pyreneces, we see some
which are thus designated. But certainly one of the most remarkable of
these gorges is the Hell Valley in the Black Forest. 1 passed through it
during a severe winter,and nothing could equal the dark horror it inspired.
Masses of snow hung suspended on its buttresses, and their whiteness
contrasted strongly with the gloomy mouth of the infernal abyss. This
portico to the domains of Pluto, though ample of entrance, was yet
shrouded in impenetrable darkness towards the bottom. The ancient
Hercynian Forest, which we had just traversed, was buried under half a
yard of rime; the cold was 25° below freezing-point (Fahr.); and our
vehicle, in spite of the skids, which made large showers of ice fly on all
sides, dragged us with frightful rapidity towards the precipice. It was
altogether superb, and vividly recalled the icy forests of the north,

Sometimes, on the contrary, the mountain tops in splintering off have
left upright here and there long narrow segments of rock, which, seen
from afar in the dim mists of night, seem like so many fantastic shades
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The voleanoes which lord it over the frozen summits of the Andes
often produce phenomena equally striking and unexpected. When they
melt the snows which crown their craters, their eruptions produce impet-
uous torrents, which, precipitating themselves, bear with them smoking
scori®, fragments of rock, and blocks of ice.

At a great distance most voleanoes look just like pointed cones vomit-
ing flames or vapours by a very narrow fissure. But when patience and
courage have carried us to the rugged crests of their burning mouths, or
when we have penetrated their sides, we are astonished at the scenes of
grandeur which present themselves to our eyes in the midst of these
frightful and dangerous abysses, where the heat and deleterious gases
threaten to suffocate the traveller. I had felt astonished at the dimen-
sions of the ancient craters of France and Italy, the one filled up with
lakes, the other transformed into forests. I experienced the same feeling
in exploring Vesuvius and Etna; but nothing in their fiery mouths ean
be compared with what is found in America. The immense crater of
Orizaba, according to Baron Miiller, is not less than 20,000 feet in cireum-
ference. Persons standing on the opposite sides of it are almost invisible
to each other.

On another mountain in Mexico we find again a crater of very remark-
able dimensions, that of Popocatepetl. Placed on the summit of a crest
in the Cordilleras, from whence can be seen at the same time the two
seas which bathe America, and in the distance Mexico encircled by its
fairy lake, this crater, which is nearly circular, is, according to M. Bosco-
vitz, 5000 feet in its longest diameter. The gullet of this giant has never
been disturbed since the discovery of the New World ; but in former
times it must have thrown out flames abundantly, as thick beds of its
ashes are found for more than twenty leagues round about. Where it
has been possible for them to accumulate, their mass sometimes displays
a depth of more than fifty metres (about 164 feet). The top of this vol-
cano is covered with eternal snow, and by a strange contrast its once
blazing summit, now almost extinct, has become an emblem of the alliance
between the rigours of winter and the empire of fire, The crater of
Popocatepetl is about 1000 feet deep. The descent, which is effected by
the assistance of a cord wound on a windlass, is made for the purpose of
seeking sulphur. Arrived at the bottom we find a mass of snow, and
long stalactites of ice which hang from its walls or occupy the soil in
every place where the sun does not reach, and which are not heated by
the jets of hot vapour seen springing up here and there. Some writers
think that Cortez obtained sulphur from this mountain to make powder
when he ran short of it. What is more certain is, that some of his
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d‘aring companions tried to reach the crater, and that they failed the first
time.

The crater of Masaya, which struck the first conquerors of the New
World with terror, seems to be even larger. Oviedo, who visited it, was
appalled. He relates that in its depths there is a space so vast that a
hundred horsemen could easily manceuvre in the presence of a thousand
persons. Moreover, at that time there could be seen a furnace where a
burning wave rose and fell at intervals, which the pious explorer of
America estimated at about six times as long as it would take to repeat
the Credo. As he moved away from the precipice quite stupified, he
exclaimed, “I cannot believe that a Christian could contemplate such a
spectacle without thinking about hell and repenting of his sins.”

The fire-belching mouths have always alarmed the inhabitants of
volcanic countries, and everywhere they have been compared to the gulfs
of Tartarus. The crater of the mountain we have just spoken of was
called by the ancient American caciques the Hell of Masaya.

“The island of Java,” says Elisée Reclus, “owed to the beauty and
the violence of its volcanoes the honour of being entirely consecrated to
Siva, the god of destruction; and it was in the very craters of the moun-
tains that the worshippers of terror and death constructed their temples.”
At the present day some pious worshippers of the terrible divinity take
up their abode in the neighbourhood of these craters, and at certain times
malke them offerings of seeds such as are used for food, which they cast
into their fiery and bellowing mouths. But these dreadful voleanic gods
are not always appeased by such offerings, and with the voice of thunder
call for human sacrifices. “Innumerable sacrifices have been offered to
the volcanoes in order to appease their wrath,” continues the author of
the Earth. *“By a mixture of fear and ferocity the priests of many
religions have with great pomp thrown victims into the yawning gulfs of
these enormous furnaces. Scarcely three centuries ago, when the Chris-
tians were exterminated throughout the whole extent of Japan, converts
to the new faith were precipitated by hundreds into the crater of Unsen,
one of the most beautiful voleanoes of the archipelago; but this offering
to the offended gods did not calm their wrath, for about the end of the
eighteenth century this same mountain of Unsen and the neighbouring
summits caused by their eruption one of the most terrible disasters of
which the history of voleanoes makes mention. Through a sentiment of
fear analogous to that of the Japanese priests, the Christian missiouaries
of America saw in the burning mountains of the New World not the
hand of God but the hand of Satan, and went in procession to the edges
of their craters in order to exorcise them. The legend says that the

IS T T

Y. S



OPTS B1 UL [ovelq v wody uses ‘[jadejusodog jo 111 ay3 Jo AOLIS3UT 913 JO MIA "T85







GEOLOGY. 461

monks of Nicaragua climbed the terrible voleano of Momotombo in order
to quiet it by their spells, but never returned—the fire having consumed
them."”

Many countries of our globe, now buried in the most perfect repose
and covered with a vigorous vegetation, were, at an epoch that cannot
at present be definitely fixed, everywhere convulsed by volcanic fires;
rich harvests now abound where formerly rolled burning streams of lava.
Ancient craters now display only grass and moss in the depths of their
mouths, which formerly vomited torrents of fire. This spectacle is even
met with in the centre of France, in all the mountains of Auvergne.

Active volcanoes are common at the present time on the surface of
the globe. But by this it is not meant that they are agitated by perpet-
ual convulsions. Nearly all awake to their terrible activity only at long
intervals, and during the space of time between the eruptions their inter-
nal turmoil is only revealed outwardly by slight and deceptive phenomena.

Humboldt states the number of active volcanoces at 223; Keith John-
ston raises it to 270, of which more than the half (190) are comprised in
the great volcanic belt which forms almost a circle of fire around the
Pacific Ocean.

When a formidable eruption breaks out it is often accompanied by
dull roars which seem to shake the mountain. In a short time the fiery
mouth launches into the air sheets of flame and smoke, as well as masses
of cinders and burning rock. In 1553, in one of its most terrible erup-
tions, Cotopaxi projected to a distance of three leagues blocks of trachyte
more than a hundred cubic yards in size. During this time the lava
escapes with violence from the entrails of the mountain, and pours over
its sides like so many streams or cascades of fire, consuming everything
in their path.

In very lofty volcanoes the lava, in order to rise to the crater in which
they culminate, must require an almost incalculable force; hence it
often happens that it makes its way out before reaching it, and having
burst the flanks of the mountain near its base forms a small additional
volcano, in which, for the future, all the efforts of the eruption are con-
centrated, and from which pour streams of lava of a magnitude we should
not expect from so low an elevation,

In high volecanic mountains we often find at the base of the great
cone a series of small accessory volcanoes: as we have seen, Etna possesses
quite a family scattered over its flanks. In fact, it is these that have in
particular ravaged the surrounding countries.

The most frightful eruption of Etna in modern times was produced
by one of these young voleanoes, the Monte Rosa. From it issued in



462 THE UNIVERSE.

lTTl‘I the long river of lava which rolled its burning waves over a distance
of nine leagues, fired great part of Catania, and only stayed its passage

238, Eruption of Cotopaxi in 1741,

when i1t plunged into the sea amidst a most tumultuous struggle between
the waves and fire.

Notwithstanding its smaller proportions, Vesuvius has experienced
fearful eruptions. One is especially celebrated for the destruction of two
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rich and important cities which rose on its sides, Herculaneum and
Pompeii. The former was in part invaded by a lava stream, t-hi..‘, second
absolutely buried under a prodigious mass of ashes. This eruption took
place in the year 79, and possibly attracted more notice from having
been the cause of the death of the naturalist Pliny than for the ravages it
produced. .
In our time Vesuvius, in its throes, has produced lava floods which

234. Etna—Cascade of Red-hot Lava during the Eruption of 1771,

have annihilated some small towns, In 1794 its burning waves sub-
merged all the habitations in Torre del Greco, rising above their roofs
Recently again (in 1861) the same voleano destroyed a part of this
country town, which had been rebuilt after the disaster.!

'[In 1872 another eruption took place, which, though not the greatest on record, was
the greatest within the memory of man. Tt began on the afternoon of April 23 without
warning of any kind. By 8 o'clock on the evening of the 24th orifices had opened in the
mountain here and thers on all sides, sending down rivers of lava, and thrusting out long
and broad tongues of fire, which now appeared, now disappeared. These subsidiary cones
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The great lava floods sometimes present a tolerably smooth surface,
like that of a river which has descended peaceably from the mountain
heights to the bottom of the valley. The lava then forms a ready-made
road, and I have traversed several which the fire of the volcano seemed
to have thus prepared for the wants of man. But more frequently these
immense lava fields, as is seen in the approaches to Etna, Hecla, and so
many other voleanoes, are contorted and broken like a furious sea which
the wand of a fairy had suddenly transformed into fractured and
blackened rocks, only that they are still more horrible than any sea.

A man who lost himself for many hours in these frightful solitudes
would infallibly perish.

Some voleanoes in their eruptions throw out mud, and these occa-
sionally constitute a very remarkable phenomenon. A very learned
Japanese writer, Tit-singh, relates that in 1793 a volcano of the island
of Kiou-siou, one of the largest of the empire, suddenly ejected such
torrents of liquid matter, that more than 50,000 of the inhabitants
perished, swept away by the waves. Similar cireumstances have taken
place in America. A large village near the equator was destroyed in
1797 by a river of volcanic mud.! '

This strange phenomenon is due to a communication being formed
between a crater and a subterranean lake concealed in the side of the
mountain, This fact also accounts for the enormous quantity of fish
mixed with the water and mud which Cotopaxi and other volcanoes of

were fourteen in number, and the lava issuing from so many different points threatened
to carry devastation far and wide. By the night of the 27th the horrors had partly ceased,
and the mountain gradually returned to its ordinary condition. This eruption was attended
with a melancholy loss of life, over twenty persons being killed on the spot or mortally injured
by the lava and mephitic fumes from two eracks which suddenly opened in the ground where
they were standing for the purpose of witnessing the magnificent spectacle. The villages of
San Sebastiano and Massa di Somma were to a great extent destroyed by the lava—Sea
Volcanoes and Earthquakes, published by Blackie & Son.]

! [Instances of submarine voleanic eruptions are not uncommon, and the Bay of Santorin,
wne ancient Thera, in the Grecian Archipelago, contains several small islands which owe
their origin to this cause. The last eruption occurred in 1866, It began about the end of
January with a noise like a heavy cannonade. In a short time flames issued from the sea,
rising sometimes to the height of fifteen feet. This continued #ill the 14th February, when
the eruptions became more violent and the sea more troubled. Gas forced its way upwards
from the bottom with terrific noise, flames arose in several places, and a dense column of
white smoke mounted steadily to an immense height. A new island appeared next morning,
which by the 28th had reached a height of thirty feet, with a circumference of Bﬂﬂ_ ya_rdl
at the sea-level. It was composed of a heap of loose clinker and lava. During this time
a new voleano had arisen on the island of Neo Kaimeni (itself produced by voleanic action
in 1707), and part of that island had sunk below the sea. The new island lay a little to
the south-west of Neo Kaimeni, but by its gradual increase it became united with that
island, and now forms its south-western extremity.—T.]
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America sometimes eject. And this explanation is so much the more
plausible, because the species which is ejected at such times is the only
fish which lives in the most elevated water-courses of the Cordilleras, at
a height of 9000 feet. This fish belongs to the family Siluride, and
naturalists have recently given it the name of Pimelodus cyclopum
(Pimelode of the Cyclopes) in recognition of the singular changes to which
it is liable in the course of existence.

These eruptions containing fish are not rare. Humboldt relates that
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285, Fimelodus cyclopun, vjected from voleanoes,

in one of them Cotopaxi ejected such a quantity of Pimelodes on the
estate of the Marquis of Selvalégre, that they poisoned the air all round.
Towards the close of the last century the town of Iburra was ravaged by
a malignant fever, which was attributed to the miasmata arising from an
enormous mass of these fishes vomited by a neighbouring voleano.
Astonished at the grandeur and variety of voleanic phenomena, the
learned of all ages have sought to explain the mystery of their origin,
Numerous hypotheses have been put forward for this purpose, and have

successively fallen into oblivion. We shall mention only some of the
most celebrated.
30
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During the era of the encyclopedists, in the eighteenth century, when
all kinds of audacious theories were put forward, volcanoes were explained
very variously. One of the ideas then most in vogue was that they only
resulted from the ignition of a mass of coal and pyrites which happened
to be in the strata of the mountain in question,

Lémery the chemist proposed another hypothesis. In his experiments
in the laboratory he had produced a sort of small artificial volcano by
mixing together finely powdered sulphur, iron-filings, and a little water.
In a short space of time such an amount of chemical action was set up
in this mixture that it took fire. According to the professor of the
Jardin du Roi, similar phenomena take place in burning mountains. All
those who saw this experiment went forth convinced. Buffon himself
adopted this hypothesis. “Behold,” said this great man, “what a
volcano is in the eyes of a master of physies!”

Another philosopher, the illustrious Sir Humphry Davy, also proposed
a very ingenious chemical theory, too ingenious perhaps, for which reason
it came less into favour than that of Lémery. Having discovered certain
metals, potassium and sodium, which have the singular property of
taking fire so soon as they are brought into contact with water, the
English chemist supposed that the flames which issue from volcanoes are
only the product of the combustion of these metals taking place in the
depths of the globe when the water reaches them.

Notwithstanding the great celebrity of its author, this kypothesis
had only a very brief existence: phenomena so powerful and general
could not have their source in local chemical reactions. The geologists
of our epoch are almost unanimous in admitting that all voleanic pheno-
mena are to be attributed solely to the central fire of the globe making
greater or less efforts to project outwards the superfluity of its incan-
descent materials. It is certain that this theory explains easily and
better than any other what happens during eruptions, and all those who
have visited volecanoes admit it without hesitation.

However, the fact that volcanoes are almost always situated in the
neighbourhood of the sea leads us to suppose that it must play a certain
part in their phenomena; and such indeed is the opinion of several
philosophers of the first rank. According to M. Sainte Clair Deville, the
so-called smoke that issues from voleanoes is composed even to theextent of
999-thousandths of the vapour of water, and it is to the condensation of
this in the upper regions of the atmosphere that the deluges of rain that
sometimes accompany great eruptions are due. Thus the ancient legan-d
would appear to be realized that represents Mount Etna vomiting in
vapour the waves that are sucked down into the whirlpool of Charybdis.
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Earthquakes are essentially united to volcanie phenomena, and often
accompany them. They apparently result from the effort which the
igneous materials of the globe make to launch themselves from their fur-
nace. In countries where there are volcanoes they are looked upon as
being in some measure safety-valves; so long as they are in full activity,
and the centre, when overfilled, empties itself by the fire-spouting mouth,
the country is tranquil.

No phenomenon offers such a dreadful spectacle as the earthquake.
The naturalist who explores a dangerous voleano arrives at it armed with
patience and courage. He knows the monster he proposes to face, its
fury is announced by warning signs; whilst the earthquake, in the twink-
ling of an eye, entirely annihilates a large town.

The celebrated earthquake of Lisbon took place the 1st of November,
1755. Nothing had oceurred to make men suspect such an occurrence,
when, at five-and-twenty minutes to ten in the morning, at a time when
all the people were quietly preparing themselves for business, a frightful
subterranean noise struck all the inhabitants with stupefaction, and six
minutes afterwards this great city was only a heap of ruins, under which
lay an immense number of victims.

In the catastrophe of Messina, in 17 83, the movement was still
more rapid; in two minutes the town was utterly overturned, and, to
add to the horror, fire devoured the ruins which the earthquake had
heaped up.

But if these shocks thus concentrate their prineipal action upon one
point—if a city collapse entirely without the neighbouring districts
suffering any notable damage—volcanic action, on the other hand, is
sometimes so powerful that it shakes the crust of the earth from one
pole to another. Thus all Europe and part of Africa were shaken when
the commotion of Lisbon took place. The Alps and the Pyrenees
trembled to the base, the sea rose and fell on the coast of Sweden, Norway,
the British Isles, and also upon those of America. At the time when
Lisbon collapsed all the richest cities of Morocco were almost totally
destroyed. Near the capital of this state an oasis with 8000 or 10,000
inhabitants disappeared.

Earthquakes are sometimes accompanied by very unwonted pheno-
mena. Some curious ones were noticed during that which ravaged all
Calabria in 1785. According to Hamilton, mountains were seen to rise
at one moment and sink again some time after. Dwellings, with the
persons they contained, were transported from one place to another
without the least damage; some were moved to higher places than they
had previously occupied; others descended quietly into the valleys. The
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earth cracked from place to place, and engulfed men and beasts in its
great fissures. At the time of such a disaster it has been sometimes
remarked that objects were carried by a rotatory movement which is

236, Grand Geyser of the VFirehole Basin in the Yellowstone Region,

quite inexplicable. The upper layers of the stone pyramids in front
of the gate of the monastery of St. Stephen del Bosco were twisted
round upon their axis by a circular impulsion, whilst their bases remained
fixed. M. A. Boscovitz, in his remarkable work on volcanoes, also relates
that during the convulsion of the island of Majorea, in 1851, the shocks
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impressed a horizontal rotatory movement on a tower, and that in the
interval they lasted it was displaced about 60° on its axis.

We cannot terminate this rapid sketch of voleanic phenomena without
mentioning the singular geysers of Iceland, which are essentially con-
nected with them. They are hot springs which at certain times issue
from clefts in the ground, and rise into the air in the form of a great jet
of boiling water. In the Great Geyser the watery eruption is preceded
by dull sounds like artillery, at the end of which a jet of vapour and
boiling water is launched into the air to a height of a hundred feet,!

It is also to voleanic efforts that we must refer those gigantic crystals
of basalt which seem to have been pushed out of the earth by a prodi-
gious force, in order to form at the surface, in one place, those remarkable

237. Basaltic Cliffs and Causeway, Stafla,

“glants’ causeways,” which are a favourite haunt with the inquiring; in
another, those islands and grottoes which, rising from the bosom of the
waves, astonish us by their mass or the arrangement of their prismatic
columns; such as the rocks of the Cyclops near the coast of Sicily, and
especially Fingal’s Cave in the island of Staffa,

! [The geysers of Iceland are small when compared with those of the Yellowstone Region
in the Rocky Mountains, From its remarkable natural features a portion of this region,
65 miles long by 55 broad, situated in the territorics of Wyoming and Montana, has been
set apart as a national park. Over this tract are scattered numerous hot aprings and
geysers, the most remarkable of the Iatter being found in the valley of the Firehole River.
I-:Iara there are upwards of 1500 hot springs and geysers, showing a great variety in their
times of action, force, mineral deposits, and colour of water. The Grand Geyser, of which
we give an illustration, is the largest and most magnificent, Tt begins an eruption by filling
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238. A Bay in Spitzbergen, from the Voyage of the Corvette La Recherche.
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almost incessant wherever the snow and ice extend their covering over
slightly inclined smooth surfaces.

Avalanches are generally formed by enormous masses of snow which
from the height of the mountains precipitate themselves into the valleys.
It is particularly in spring and during summer that they occur, at the time
when the heat of the day makes itself most felt. At such times the
least agitation in the air produces the fall. There has been only too often
occasion to regret their ravages; they frequently engulf travellers, and
sometimes carry with them forests and villages.

In the mountain passes where there is most reason to dread them,
the muleteers always travel before day, the time when they are least to
be feared and in order not to agitate the air, they observe absolute
silence, and even stuff the little bells on the harness with linen. But
notwithstanding these precautions, the avalanches engulf every year a
certain number of vietims. At different times hundreds of men have
perished at once, crushed under their mass. The most deplorable aceident
due to this cause upon record is that which befell 400 Austrian soldiers
who, in the fifteenth century, were buried under one of these falls of
SNOW.,

Glaciers are met with most frequently in the valleys of high moun-
tains. From thence they are sometimes seen to descend to a consider-
able depth, far below the line of eternal snow, and display themselves
in the midst of a luxuriant vegetation, among the forests of conifers and
the flowers of the valleys which surround them. In the Arctic seas, as
at Spitzbergen, they even launch their gigantic crystalline masses into
the waves of ocean (Fig. 240).

These iey plains, sometimes formed of obtuse and nodulated blocks,
sometimes bristling with immense crystals, the azure of which contrasts
with the dead white of the snow when they are heaped up in the moun-
tain gorges, appear to our eyes like oceans, the waves of which have
been solidified by magic, in the midst of their most frightful commotions,
and destined to eternal immobility. They are really seas of ice, six to
eight leagues long, which climb the valleys and clear the elevated passes
of mountains in order to cross from one side of a mountain chain to the
other. Frequently vast blue and diaphanous grottoes open at their bases,
from which spring fountains, which soon become impetuous streams or
rivers.

During fine nights, when the silvery gleams of the moon light up the
glaciers which wind along the gorges of the Alps, these resemble long
and imposing opal shrouds spread silently over the mountain sides, while
their numerous crystals here and there sparkle pale and luminous.

S

T R R WY I e SN ———



IR
!Illli-” I
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Notwithstanding their apparent immobility, these seas of ice, as they
are called, possess a very decided movement of their own, the force of
which no power can stop. They constantly tend towards the base of
the valleys, where the milder temperature transforms their mass into the
water which forms our river-sources.

The first geologists who announced that glaciers move like rivers,
though much more slowly, found their views very ill received by their
colleagues.

However, this phenomenon had been suspected ever since it had heen
noticed that a small stone hut, sitnated on the side of the Lower Aar
Glacier, in the Upper Alps, had descended towards the valley.

Desirous of clearing up this mystery, Agassiz had the courage to go
thither, and for two years to confine himself to a residence on this glacier
in a hut sheltered by a fragment of rock—a rude abode which, since the
sojourn there of the illustrious naturalist, has enjoyed a certain celebrity,
and which is now known only as the Hotel of the Neufchatelese. What
a hotel! A room excavated in the ice, and a bed of stone covered with
a mattress of hay !

Soon after he had been installed in this frightful desert Agassiz
discovered the hut we have spoken of; it had descended about 4930 feet
in thirteen years, showing that the annual movement of the glacier was
about 380 feet.

But notwithstanding their aspect of grandeur and terror, notwith-
standing the too frequent sacrifice of life they occasion, what are the
glaciers of the Alps in appearance and extent when compared to the
congealed deserts of the polar regions, as for instance the glaciers of
Spitzbergen, and especially the Humboldst Glacier, which presents to the
traveller an impenetrable barrier twenty-five leagues in length?

In one or two days’ travel we cross the most redoubtable glaciers of
the Alps; we pass the Col du Géant, or we climb Mont Blanc, But in
fact, despite the majestic splendour of their cold realms and charming
passes, the picture of their perils and their extent is diminished in effect
when they are contrasted with the horrible solitudes of the boreal regions,
where navigators have wintered several seasons inclosed by bergs or
mountains of ice, and where they have sometimes traversed three or four
hundred leagues of frozen sea.

For long a sombre and seemingly impenetrable mystery veiled from
us everything that happened in these latitudes, and all that men knew
of them was derived from the mournful and obscure legends of supersti-
tious whalers, until a painful accident directed to these regions the atten-
tion of the civilized world.
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Towards the commencement of this century it was supposed that the
north of America, long considered as a land that prolonged itself over the
pole, was perhaps occupiled by a sea which might permit a passage from
Europe to Asia by a shorter route.

Two intrepid navigators, Parry and Ross, had in the course of their
celebrated voyages in vain braved tempests and wintered in the midst
of ices in order to seek out this passage.

But after their attempts, a final expedition, commanded by Sir John
Franklin, already known for his arctic explorations, not having returned,
all the European nations were seized with a strong desire to find some
traces of the noble-minded navigator, and it was during the expeditions
fitted out everywhere for this purpose that the passage round the north
of America was discovered by Captain M‘Clure. Being a man of great
resolution he exclaimed at starting, “I will discover Franklin or the
passage ;” and he kept one of his two promises.

Men had dreamed of the existence of a polar sea, but it was thought
to be completely blocked with eternal ice. Captain Parry, when he
started from Spitzbergen with sledges, promised himself that he would
reach the pole and plant the flag of Great Britain upon the axis of the
globe. But in proportion as the expedition advanced towards the north
over the frozen sea, he found to his great astonishment more and more
openings in the ice which were not frozen over, and it became necessary
to return, as they were equipped for travelling on the ice, not for navi-
gating an ocean.

In course of the researches made in the north of America with the
view of discovering the remains of Franklin's companions, it was found
out that this region is formed solely of a congeries of large and small
islands, separated by tortuous chanmels. The voyages undertaken for
this purpose have revealed a host of surprising facts, and among others
the existence of an immense and furious sea, the waves of which extend
over all the pole, till then believed to be only an icy desert.

All navigators have drawn striking pictures of the polar latitudes.
Though sometimes on all sides only a luminous sea was to be seen, over
which rose fairy and splendid colonnades of ice, letting their rigid stalac-
tites droop on all sides, more frequently islands of ice, driven by the
violence of tempests, seem, every instant, on the point of engulfing the
vessels, or of inclosing them within their prodigious masses.’ Then we

! Breaking up of an iceberg.—* We have just witnessed wha:t was f::rt' the Lmum?nt
a perfect cataract of ice, with all its motion, and many times its noise. Quick as lightning
and loud as thunder, when bolt and thunder come at the same inatankt, there was one
terrific crack, & sharp and silvery ringing blow upon the atmosphere, which I shall never
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Although this celebrated grotto is very small, the Marquis of Nointel,
one of our ambassadors to the Sublime Porte, took the fancy of celebrat-
ing midnight mass there on Christmas eve. He descended into the
grotto accompanied by a great number of persons of his suite, of merchants
and pirates, and then had 100 torches of yellow wax and 400 lamps
lighted up, which illuminated all the interior. At the moment of the
holy sacrifice of the mass, fireworks and cannomn, arranged at the entrance
to the grotto, aroused the echoes with their detonations, whilst the

242, Proteus of tha Bubterransan Rivers of Carniola— Profeus anguinus (Laurenti),

trumpets sounded. This being over, the Marquis of Nointel did not end
there; he wished to sleep in the famous grotto to which he had taken
such a faney, and there he slept.

Another cavern, the Mammoth Cave of Kentucky in the United
States, owes its renown not to the celebrity of those who have visited it,
but to its extent, which is perhaps greater than that of any other exist.
Ing cave.

Although imperfectly known up to the present time, it has been found
possible to penetrate about ten leagues into it. The entrance is rarrow
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and low, but after progressing for a few minutes by torch-light through a
subterranean passage, the scene changes, and views of the most grand and
varied kind unfold themselves. On one side is seen the magical splen-
dour of stalactite halls decorated with pillars twisted in a thousand
shapes, and fantastic statues draped in their crystal mantles; on another
are seen regular churches formed of precious stones, gleaming with differ-
ent coloured lights, the splendour of which dazzles the traveller.

In this obscure labyrinth every spot has its historical name. One is

243. Cyprinodous of the Mammoth Cave,

called the Chamber of the Spirits, or haunted chamber, thus called because
it was found strewed with mummies of Indians, most probably from the
people who of old inhabited this part of America. In another place a
still more striking scene presents itself, for we arrive beneath the Dome
of the Giant, the immensity of which strikes one with stupor. Enveloped
in profound darkness, notwithstanding the great fires lichted by the
guides, the eye of the explorer cannot make out the cupola suspended at
a height of about 430 feet above his head.

At some depth below, the Styx slowly rolls its sad waters beneath
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dark vaults, the windings of which are indented by a thousand rocks.
In this subterranean river, the course of which we follow in a boat, dwells
a very peculiar fish, the Cyprinodon, which is said to be blind, and which,
in fact, ought to be so, for what purpose could eyes serve in the midst of
waves where the most perfect darkness reigns !

+ Further on, in this immense Mammoth Grotto filled with rivers, cata-
racts, and subterranean lakes, the traveller is astonished to find himself
beside a large sheet of water on which glide slowly a few boats, the dull

245. Dead Bea in the Mammoth Cave of Kentuoky,

glare of their torches being lost in the obscurity of the distance without

lighting up the banks and projecting rocks.! This dark and calm mass
of water is called the Dead Sea.

!The Mammoth Cave is always an object of great curiosity with the Americans.
They go there in crowds, and there is not always accommodation to be found in the great
hétel intended to receive the tourists, although it is arranged for 300 guests. The explora-
tion requires five or six days, and an army of guides is always kept ready for the service
of travellers.

Each site in this celebrated cave bears a picturesque name. There is the Starry Cavern
dazzling with stalactites; the Chamber of the Spirits, formerly encumbered with Indim;
mummies, which by an act of profanation has become a apecies of refreshment-room, where
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And yet in arid deserts an oasis here and there, rich in shade and
coolness, rejoices the heart of the Arab, for it is here that he quenches
his thirst and rests his caravan. Poetry, usurping the place of truth,
has generally promulgated the belief that these spots D'I‘]l}i:' cm.]sist- of a
group of palm-trees, protecting with their foliage some limpid desert
spring, where the camels slake their thirst on their halt. Butrthﬁae
healthful stations, scattered over the sand, to use the expression of
Ptolemy, like the black spots on the yellow hide of the panther, are
sometimes large spaces, abundantly supplied with springs and sheltm:ed
by a vigorous vegetation. In the Sahara there are even some which

- — - - ke

246, The Great Desert of Korosko, —Tremanz, Soudan Orental.

form small but populous kingdoms, and which the caravans take several
days to cross.

When reviewing the steppes, those living deserts, other pictures
unfold themselves to our gaze. In them we see diversity of vegetation
sharply defined, so that we might fancy each zone had at first its own

the slopes of these hills lie moving sands, liable to be displaced by every storm; the winds
disperse them generally on the slopes opposed to their course. These hills are formed of
a quartzose sandstone. They are not due to upheavals or convulsions of the earth's crust,
but are formed by horizontal irregular strata of different density, some only slightly knit,
but others united by argillaceous-ferrugineous cement, and more capable of resisting the
destructive effects of the atmoaphere. The upper layers are those that seem less hard, but
none of them are very homogeneous, From this geological formation there result the most
picturesque effects: the sands are driven along the bottom of the valleys, which they fill
up horizentally to a certain height, leaving exposed only the tops of the hills. —Imperial
Gazetteer.—Tr.
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of certain Cacti, the spiny armour of which tears their mouths and
makes them bleed.!

When this consuming drought has wasted or burned up the steppe,
the torrid heat kills numbers of wild animals which can find no place to
glake their thirst, and their corpses strew the ground in thousands.
Night brings no relief to such sufferings. Frightful bats attack the
exhausted animals, and like the vampires of the old German legends

247. Travellers attacked by Vampires

suck their blood, only that they assail living flesh and blood instead
of betaking themselves to the corpses in the graveyards. Man himself

'“The mules," says Humboldt, “more circumspect and wily, endeavour to satisfy
their thirst in another manner. A plant of spherical form and bearing numerous flutings,
the Melocactus, contains a very watery pulp under a spiny envelope; the mule, by means
of its fore-feet, separates the spines, puts down its mouth carefully, and ventures to drink
the refreshing juice. But it cannot always drink at this living vegetable spring without
danger. Animals are often seen which have been lamed in the hoof by the spines of the
cactus,

“To the burning heat of day succeeds the freshness of the night, which equals the day
in duration; but the cattle and horses cannot even then enjoy repose. During their sleep
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18 not safe from their voracity. When some traveller overtaken by night
falls asleep in the open air, he wakes in the morning greatly exhausted,
scarcely able to stand upright, and finds one of his feet in a pool of blood.
This is the work of the vampires, as they are called, which have assailed

b

™

243, The American Vampire— Fampirus speefrion (Linneus),

him during the night with so much skill and precaution that he has not
been even awakened by their punctures.!

monstrons bats fasten like vampires on their backs, suck their blood, and occasion purulent
sores, in which horse-flies, mosquitoes, and a host of other stinging insects establish them-
gelves. Such is the painful life of these animals so soon as ever the heat of the sun has
made the water disappear from the face of the earth.”—Humboldt, Tableaux de la Nature,
b. i. 8. 39.

1 Tt is really from their habit of sucking the blood of animals that naturalists have given
them the name of vampire. La Condamine asserts that they exhausted and destroyed the
earliest troops of cattle and sheep which were imported into some regions of America.
Man himself is not safe from the attacks of these bats, The traveller Azara was several
times bitten when sleeping without shelter. The wound is like that of a leech, and is not
perceived till waking, when the feebleness which results is felt and the blood is seen all

round.




GEOLOGY, 495

After the sufferings occasioned by the heat, the dangers of inundation
ensue. Some steppes in America are then totally submerged by the
overflowing of the rivers, and only look like a vast sea which threatens
the animals with imminent death. Some seek a refuge and gather in
groups on the heights. Many are drowned; others are attacked and
devoured by the crocodiles, which have now regained all their vigour.
A redoubtable eel, the Gymnotus electricus, adds to the dangers run by the
mammals, the shocks it gives being powerful enough to kill even horses.!

The aspect of the desert is more monotonons. With the exception
of the oases which it displays here and there it is, in Africa, completely
arid. In one of the deserts of Upper Egypt, situated between the Nile
and the Red Sea, the eye only perceives an unbroken sheet of burning
sand. And yet upon its borders I found, to my great surprise, braving
the heat of the sun and never refreshed by a single drop of water,
numerous tufts of an asclepiad (Asclepias procera, Willd.), the large,
moist and velvety leaves of which glistened with freshness. It was an
inexplicable problem !

But this last effort of life soon disappears, and we see before us only an
ocean of sand and a horizon of death. Not a cry, not a murmur is heard,
and scarce even a loitering vulture devours the last fragments of some
camel which has fallen on the sand, and the bleached skeleton of which
will soon be added to so many others now marking out the desert routes.
Not a cloud tarnishes the azure of the sky, not a breath refreshes the air;
a sun, the ardour of which nothing moderates, pours down its sparkling
light and fiery rays, burning even through one's clothes. The motionless
and heated atmosphere tortures the face with its fiery breath, and even
the sand attains an extreme heat; my thermometers being broken I tried
to ascertain the temperature by plunging my hands into the superficial
layers, but at the end of a few seconds a stinging pain compelled me to
withdraw them. The soil also, by reflecting the solar rays from the spark-

' Humboldt says that it is not only the crocodiles and Jaguars that lay snares for the
horge. This animal has also a formidable enemy among the fish. The marshy waters of
Bera and Rastro are filled with electric eels, the slimy bodies of which, covered with yellow
spots, spontaneonsly emit violent shocks in every direction, These Gymnoti (the name
they are known by in science) are five to six feet long; they are strong enough to kill the
most robust animals when they put in action all their organs, armed as they are with an
apparatus of numerous nerves, at the same time and in a snitable direction, At Uritueu
it had become necessary to change the road across the steppe owing to the eels having so
increased in a little river, that every year many horses, struck with paralysis, were drowned
in passing the tord. All the fish fly before the approach of these formidable eels, They
even assail unawares men fishing with a rod, the moistened line often forming a medinm
for communicating the fatal shock. In this case the electric fluid is discharged even from
the bottom of the water.—Humboldt, Tableaux de la Nature, t. i, p. 45.
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such a way as not to excite the jealousy of any of the sultanas whom he

maintained, * b
I had profited by this halt to make an exeursion into the desert, and

249, The Mirage in the Desart,

had started when the reis, seeing me in the distance, came with some

Arabs of his fribe to beg I would accept the hospitality of his roof In

the East, to refuse such an offer would be almost an offence, so I turned

towards the oasis which he inhabited. It wasa delicious hamlet, crowned
a2
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with an infinity of invisible and charming divinities, who animated every
part of creation. The gnomes were scattered in the depths of the earth,
the fire had its salamanders, the naiads sported beneath the crystal
waters, and the sylphs, light and diaphanous as the plains of air, every-
where lent life to the atmosphere in the long and graceful gyrations of
their dances.

Modern philosophers, without being more precise than antiguity,
have been less happy. Instead of sylphs, they have filled, nay, surcharged
the air with an incalculable quantity of germs, always ready to shed
everywhere fecundity and life. Fiction for fiction, we like that of our
predecessors better; it is much more attractive, and, moreover, much less
erude.

By means of these germs disseminated in every part, and entering by
myriads wherever the vehicle in which they live finds access, the learned
of the eighteenth century explained the appearance of those innumerable
swarms of microscopic animals or plants which inevitably attack all
created things given up to putrid disorganization.

Nothing could evade their terrible inroads. The wonderful minute-
ness of these destructive agents allowed them to clear all obstacles, and
to insinuate themselves into the most sheltered cavities! Human intelli-
gence was quite at fault in attempting to penetrate into the secret of
their transmission through the most compact tissues of animals and plants.

In order the better to prop up their systems, at an epoch when the
talent of the orator was often substituted for real learning, some of the
philosophers attributed most paradoxical properties to these germs. It
was as much as glass could do to stay their invasion, or the hottest furnace
to consume them. Nothing arrested Bonnet on the subject of these
germs: he believed that they resisted the most destructive chemical
agents; and even maintained that by means of a circulation which was

more than marvellous, they penetrated the entire economy of animated
beings.!

! “Every organized body,” says Bonnet, * presents itself to me under the image of a
little earth, where I perceive in miniature all the species of plants and animals which are
found on a large scale on our globe. An oak appears to me composed of plants, insects,
shells, reptiles, fish, birds, quadrupeds, and even men. T see innumerable germs rise into
the roots with the juices designed for their nutrition. I see them circulate in the different
vessels and lodge in the thickness of their membranes in order to augment their growth
in every direction.”

Who would believe then that such a science found supporters in the nineteenth century t
Yet this has taken place. M. Le Vicomte Gaston d' Auvray, in order to save from ship-
wreck the old doctrine of panspermism, and the theories of M. Pasteur, has assumed that
there exist in the air myriads of eggs and spores, the vitality of which resists boiling for
eight hours and even a white heat






251. The New Zealand Swift-moth
8 Fungus (Cordiceps Robertsii) growing on it and rooted by it in the Soil.

(Hepialus virescens) and its Larva; the latter with
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to show them. Then show them!”™ But this is what no one has yet
done,

I have vainly songht for these atmospheric germs, invented to support
certain hypotheses, and have never been able to find them. Two
observers, equally illustrious for their learning and the splendour of their
diction, P. Mantegazza of the university of Pavia, and N. Joly of the
faculty of Toulouse, have not been more fortunate than myself.

But although the atmosphere is not surcharged or saturated with these
indiscoverable eggs, it must yet be admitted that notwithstanding its
transparence and penetrability, there are an immense number of invisible
corpuscules floating in it. Is there any one who has not recognized this
in entering a dark place traversed by a ray of light. The beholder is
quite surprised to see the infinite variety of all the objects whirling about
in it, rising and falling, so as to form iridescent and sparkling waves.

These light corpuscules represent the remains, the detritus of all bodies
on the surface of the earth, which have been borne away by the agitation
of the atmosphere.

In the open sea and in calm weather, scarcely any motes are seen in
a ray of light; a few specks of dust detached from the ship alone float
in it.

On the summit of a lofty mountain we notice the same paucity of
corpuscules. Near the crater of Etna the breeze only brought to us par-
ticles of ashes and sulphur thrown out by the volecano.

But so soon as we abandon the solitudes of the sea or the mountains,
the nearer we approach populous cities, the more does the air become
loaded with invisible particles. The catalogue of these is in reality only
the summary of all that man makes use of for his wants or pleasures.
We find atoms of food, of our clothes, of our furniture, and of our dwell-
ings, everything in short is represented there,

The flour of wheat, which constitutes the basis of our food, and is used
everywhere, is disseminated everywhere by the air. By means of this
fluid it penetrates into the most secret recesses of our dwellings and
monuments. I have discovered it in the most inaccessible nooks of our
old Gothie churches, mixed with dust blackened by the antiquity of six
or eight centuries; I also found some in the palaces and crypts in the
Thebais, where it perhaps dated from the epoch of the Pharaohs!

In our cities it is one of the most abundant corpuscules in the air, the
falling snow and the wheeling insect take up an enormous amount as they
traverse it. I have counted as many as forty or fifty grains on the wings
of certain flies. Tt also attaches itself to the surface of the body of man
and large animals.





















bl4 THE UNIVERSE.

gigantic proportions to the field of science, When the sidereal world
was only explored with the naked eye, the catalogues of stars compiled
from antiquity up to the Renaissance, from Hipparchus to Tycho-Brahé,
only made mention of about a thousand stars. In our days the vault of
heaven, seen through a telescope twenty feet long, is found, according to
M. Struve, to contain more than 20,000,000 stars.

253, The grent Reflecting Telescope constructed hy Lord Rosse.

But Sir W. Herschel pried yet more deeply into the mysteries of the
heavens. By means of his telescope, 40 feet long, the Milky Way, this
long white train which the Arabs called the Heavenly River, has been

of one. The telescope of Lord Rosse has shown that we can obtain this advantage much
more easily.

“Tt is,” says Sir David Brewster, “ one of our most marvellous combinations of art and
science.” *“ This magnificent instrument is fixed in the midst of walls which resemble
segments of fortifications.” The telescopic tube is 55 feet in length, and weighs 14,575
Ibs. avoirdupois. With it one can gauge the immeasurable depths of the heavens. It is
thought that by means of this instrument we could easily perceive a monument the size
of the pyramids of Egypt if any existed on the moon. The surface of this planet is there
as accurately depicted as a terrestrial landscape.

The telescope of Lord Rosse, says M. Babinet, would certainly not show us a lunar
elephant, but a troop of animals like a herd of American buffaloes would be quite visible.
Troops marching in order of battle would be clearly perceptible. The observatory at Paris,
Notre Dame, and the Louvre would be very easily seen. We must therefore conclude that
if we see nothing of this kind on our satellite it is becanse its surface, formerly all flame
and voleano, and now all ice, did not or does not contain anything of the kind.

|
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when he saw it for the first time through his immense telescope, gave it
the name of the Crab nebula, an animal of which its singular form puts
one in mind.

The nebule mark the limits of sidereal investigation. In proportion
as with our new means we extend our researches further into the starry

234, Bpiral Nebula of the Constellation of the Greyhounds (Canes Fenalici),

sphere, we find new luminous bodies of this class. But in the extreme
depth of the heavens there are still a certain number which cannot be
resolved.

Already 4500 nebule are known. They are scattered through both
hemispheres, and the least of them consists of a perfect swarm of suns,
for each of their imperceptible stars represents a sun.
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The stars which form the nebule are so massed together that they
cannot be counted with exactness. Astronomers have only been able
to calculate approximately the number in several of those which present
a globular form. Arago asserts that there are as many as 20,000 in some
of those celestial lights which are in appearance not more than one-tenth
of the magnitude of the moon’s disk.

These bodies are scattered irregularly enough over the celestial vault.
Large spaces seem entirely without them, whilst in other regions they

255, The Dumb-bell Nebula—Constellation of the Fox { Fulpecula).

are dispersed like numerous archipelagoes, and the observer can, for
instance, particularly near the Virgin, see more than 300 traverse the
field of the telescope within an hour.

Although the dispersion of the nebule apparently does not ful.Iow
any plan, yet some exact law seems to have presided at thni? formation,
for there are generally very few stars in their vicinity, as if they hﬁ.'d
drawn towards their centre all the cosmical particles of the regions in
which they are placed. Thus Herschel, in his nocturnal explorations,
when he saw few stars pass before his instrument, calculated upon a
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nebula appearing in their place, and was so certain of this that he used
to tell his secretaries to be ready to take a note of them. Be ready to
write,” he would say, “the nebul® are coming.”

The Clouds of Magellan, those luminous patches which cover so large
a space in the southern region, and look like rags torn from the Milky
Way, present a complex composition, being analogous to a certain extent
with the nebul@. Sir John Herschel says they are formed of isolated
stars, of swarms of stars, and lastly, of nebule, more compact than those
which we find near the Virgin and in the Tresses of Berenice.

238. The Crab Nebula—Constellation of the Bull { Taurs).

The first mariners who ventured into the southern seas were also
struck by certain phenomena of a totally opposite character; these were
black patches irregularly outlined on the vault of the heavens, to which
in their imaginative language they gave the name of coal-sacks. Accord-
ing to astronomers, these patches, the most celebrated of which are near
the Southern Cross, are due to the sky being at these parts to a great
extent without stars. They seem to be really holes, according to the
expression of Humboldt, by means of which our vision pierces into the
remotest spaces of the universe.
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we supposed the existence of a prodigious balance, which allowed us to
place the sun in one scale, we should have to put 350,000 terrestrial
globes into the other in order to weigh it properly.

The orbit of the earth is rigidly limited to 91,000,000 miles from the
sun. Some planets roll at a much greater distance from this luminary ;
others much nearer. He scorches the one and condemns the other to
the empire of eternal frost. Mercury, his nearest neighbour, almost in
a state of combustion, is only 37,000,000 miles off. Neptune, which is

257. Spots on the Bun,

doubtless all covered with ice, rolls in the furthest orbit of the system at
2,854,000,000 miles from the blazing star, and thus it only accomplishes
its revolution in 164 years, which constitute its year! ' - I

However dazzling may be the si::len&o;i_:;_:dftthg sun, it was discovered
200 years ago to display here and there some black patches, very small,
it is true, in comparison with the extent of its surface, but in reality of
vast extent relatively to the dimensions of our globe. Although the eye

cannot generally perceive these spots, some of them are nevertheless as
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much as 75,000 miles in diameter, and if we suppose that they represent
gaps in the solar envelope, the earth might be engulfed in them with the
greatest facility.

Although the existence of these spots is as easily proved as anything
can be, yet when they were first pointed out, and even after the great
Galileo had attested their reality, some theologians, founding their con-
victions upon false philosophic ideas, resolutely denied the fact. They
maintained that the pure and radiant star was perfectly immaculate, and
that its pretended blemishes only existed on the glasses of the telescopes
of astronomers.

But though the existence of these is now an incontestable fact, yet
their real nature is as yet very imperfectly explained. Some astronomers
maintain that they are only holes in the luminous envelope of the sun,
which allow us to see its dark strata. Others think they are clouds ot
vapour which wander over the surface of this immense globe of fire.
However this may be, it is to the observation of these spots that we owe
the discovery of the rotatory movement of the sun—a movement which
takes place in twenty-five days.

The solar heat 1s so powerful that we can only form a very imperfect
idea of it. The greatest combustion in our blast-furnaces, pushed to a
white heat, cannot for a moment be compared with it. An attempt,
however, has been made to estimate the temperature of this formidable
furnace. * Let the sun,” says Camille Flammarion, “be considered as
a globe as large as 1,400,000 terrestrial globes, and completely covered
with a layer of coal seven leagues in thickness. Then the heat furnished
by the combustion of all this coal would be equal to what the sun annually
projects into space.”

And yet great and incomprehensible as may be the heat of this incan-
descent foeus, which burns us at a distance of 91,328,600 miles,

! Tt seems probable from the solar observations recently made by De La Rue, Stewart,
and Loewig, “On the Nature of Sun Spots,”" that the spots are colder than either the
photosphere or the sun; that this greater cold is not due to the general body of the sun at
the bottom of a spot being of a lower temperature than the photosphere, and is not produced
by any chemical or molecular process, but by matter coming from a colder region, and that
when a spot is formed there is a down-rush and melting of photospheric matter. Ina
paper by M. Faye in the Comptes Rendus, the author deduces from Mr. Carrington's
researches the conclusions that sun spots are depressions beneath the surface of the sun's
photosphere from 20,000 to 40,000 miles in depth; that many of the apparent irregularities
of their motion, attributed to cyclones, are probably explicable by the continued variation
in the motion proper to each successive parallel of the photosphere; and that the great
regularity of their motions seems incompatible with any hypothesis of mere mpatﬁuinl or
local movementa in the photosphere, and rather points to some more general action arising
from the internal mass of the sun,—Tr
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THE UNIVERSE.

From one pole to the other our globe is full of animation, and on it
life manifests itself with all its strength. In the torrid zone, as well as
in the frozen regions, the air, the earth, and the depths of the sea, have
their animal inhabitants, and their plants, which have succeeded each
other from age to age. When one generation becomes extinct another
takes its place, displaying forms before unknown. A series of new
creations will doubtless yet follow, up to the time when the whole will be
annihilated in one common wreck. The earth, in fact, after its period of
incandescence and of life, will in cooling pass successively through the
different stages that the moon has already passed through, and like it
will one day be but a dead and frozen star. Everything on 1ts surface
indicates that it i1s slowly undergoing the same transformations as its

268, Comparalive Dimensions of the Earth and Moon.

satellite has undergone. It has been calculated that fzth of the primi-
tive ocean has been already absorbed. The rest is doubtless destined to
rejoin this other portion, and this disappearance will take place with the
greater facility in proportion as the terrestrial crust gets thicker by the
effect of cooling, for it has been calculated that the earth could easily
absorb fifty oceans such as 1ts own.

The surface of the earth will then crack and split like that of the
moon at the present day, and its atmosphere will rush into all the hollows,
while long before that life will be everywhere extinct; so that the Eﬂf‘th
will be nothing but a corpse. This strange catastrophe, however, which
the study of the moon indicates as inevitable, will take pln-:r-f only at
a period far distant in the future, for, according to the experiments of
Bischof, 9,000,000 of years would be required to lower the temperature
of the earth only fifteen degrees,
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those of the earth. The summits of Mount Derfel are 24,700 feet above
the valleys which environ it, whilst the crest of Mont Blanc only rises
15,632 feet above the level of the sea.

Most of the mountains of our pale companion are of voleanic origin,
and its surface has been so shattered by subterranean fires that in many
places the craters are heaped up close beside each other. Probably no
star was ever so horribly torn by the fury of voleanoes. These even
attain proportions far beyond what is seen on our globe. Some of those
lunar craters are four or five leagues in diameter, and the gaping mouth
of the voleano of Aristillus, still more prodigious, is ten leagues from one

250, Appearance of the Mooa when Fuil.

edge to the other! Our glasses enable us to see these extinct craters in
such proportions, that none of their details escape us; whilst, were we
on the moon, our telescopes, according to Humboldt, would scarcely
enable us to make out terrestrial volcanoes. Seen from the earth many
lunar volcanoes appear very much depressed, and the edges of their
craters resemble so many flattened rings, projecting very little above the
plains, Some regions are so riddled with them that their mouths touch.
Others surmount lofty summits, and their crenellated ramparts surround
enormous excavations, which pierce deep into the mountains below the
level of the plains.
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At the present day the volcanoes with which the moon is riddled are
quite extinct, and our satellite is really and truly a dead star. This
opinion, which is held by Beer and Arago, has been developed in an
ingenious manner by M. Stanislaus Meunier in his remarkable lecture
on the geology of the moon. Evidence of this fact seems to be furnished
hy the large clefts or furrows which are ohserved in the surface of this

280, Craters on the Moon's Surface. at Sunsast.—After Juliua Schmide,
a Clavius, & Maginus, ¢ Tycho, d Longomontanus,

body, and which have sometimes a breadth of more than three-quarters
of a mile, and a length of 150 miles. These clefts, according to M. Lecoq
de Clermont, are the result of the absolute cooling of the mass of the
planet. s
Formerly the dark patches ‘which cover ‘part of the.moon’s surface
were considered as vepresenting lunar seas, but at present men ave
34



261, Part of the Moon's Crescent during the First Quarter.



THE SIDEREAL UNIVERSE. D31

disposed to look upon them as only immense plains. The first astrono-
mers gave them names full of poetry, There was the Sea of Tranquillity,
the Sea of Clouds, the Sea of Neectar, the Ocean of Tempests, and the Sea
of Serenity.

The rocky and shattered soil of our satellite is perfectly bare; not a
blade of grass grows there, not a flower opens. Totally deprived of
water and air, life is an impossibility. A threefold death would overtake
the least animal that happened to alight there; a squirrel wounld perish
of hunger, thirst, and asphyxia! In these cold and horrid realms of the
moon everything is plunged in torpor and silence; the echoes are mute,
nothing alters the dull monotony of the heavens, and the breath of a
zephyr never plays round the summits of the rugged mountains.

By means of our instruments, which have now been brought to so
great perfection, we can pry into the minutest details of our satellite,
and examine them with as much aceuracy as if it were some distant view
on earth; hence we can to a certain extent make out its geological dis-
position. The precision of our glasses has been carried to such a pitch,
that we could with them easily perceive large buildings, if any existed
on the lunar surface; we could even make out troops of animals moving
about. It would, it is true, be impossible to perceive one of its inhabitants
traversing the valleys of its silver crescent; but if the much-spoken-of
Selenites existed, we should certainly perceive their movements when
they were collected into dense masses. According to Humboldt, how-
ever, there is only a noiseless, silent desert there.

CHAPTER 1IV.

COMETS.

Among the myriads of stars scattered through the vault of heaven,
there are none which have so much taxed the imagination of the learned
as comets, They have often given rise to the most opposite and most
ridiculous hypotheses. Descartes thought they were only old stars which
had become crusted over and sick, and which being too feeble to main-
tain their places, were borne away by the vortices of neighbouring stars.

The regular movements of comets seem to have been suspected by
Seneca, but it was Newton who taught the method of caleulating them,
Halley applied Newton’s method to a number of recorded observations
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of comets, and was rewarded for his great labour by his discovery of the
periodicity of the famous comet which bears his name. Halley’s comet
effects a complete revolution round the sun in a period of somewhat
more than seventy-five years. Its last return to the perihelion oceurred
in 1835, and it will again revisit the earth in the year 1911. Many
other comets have since been discovered to revolve round the sun, return-
ing to their respective perihelia in regular intervals of time. Sometimes
an astronomer has predicted the return of a comet which subsequent
observations have not confirmed. The reader may recollect, in reference
to this point, that James Bernouilli had announced the return of the
comet of 1680 for the 17th of May, 1719. It ought at that time to have

262, Donati’s Comef on 5th October, 1858, near Arcturus, as seen with the nuked eye.

made a majestic entry into the sign of the Balance. Voltaire says, that
in order to see this beautiful spectacle, not a single astronomer went to
bed that night; but the comet did not appear. These wandering meteors
are sometimes guilty nowadays of the same want of politeness.'

I Seneca suspected not only the regular movements of comets, but even the pl'.!lsl-lnhllll'l-
of tracing their path by means of calculation. *I look upon them,” he says, * not as
wandering fires, but as works that are eternal in their nature. Every comet has its defined
limits.”"—See Just. Astron. de Lemonnier. To Newton belongs the honour of having first
demonstrated their course by calculation.—Newton's Principia. Euler has also con-
tributed to throw light upon the movements of these stars.—T'heoria Planetarum et Comet-
arum, 1744,
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M. Flammarion, have been seen several million leagues long, the weight
of which was yet so trifling that one could have carried them on one’s
shoulders without fatigue.!

We have, therefore, no reason to dread their contact, and may sleep
securely. In 1770 astronomers saw a comet bar the path of Jupiter's
system, and envelop the planet on every side, without the slightest per-
turbation to the course either of the great star or that of its satellites.
On the contrary, it was the nebulous star that suffered from the contact.
Besides, it seems that during the passage of certain comets in our vicinity
their tails may have penetrated into our atmosphere.?

However, according to Maupertuis, though there are some comets so
small that their collision with the earth would only destroy a few king-
doms, without shattering its mass, there are others the contact of which
might be fatal to every living thing on the globe.

In his Lettres Cosmologiques, Lambert leads us to dread the most serious
accidents. According to him the shock of a comet might pulverize our
globe, and prove the destruction of everything living on it by means of a
deluge of water or a general conflagration; or comets might even carry
off our moon by sweeping it away in their orbit, or hurl us beyond the
regions of Saturn, where hideous winter reigns for ages together.

But even supposing that comets are not so marvellously light as to
allow of a man carrying them off upon his shoulders without being as
strong as Atlas, and if too their shock is far from being so formidable as
Buffon supposed; yet certainly these bodies are too imperfectly known
for us to lay down general rules about them. M. Guillemin, in his
remarkable work on the heavens, speaks as follows: “If there be comets
the nebulosity of which is quite gaseous, and so transparent that smal
stars can be seen through their substance, there are others the nucleus
of which is without doubt very dense, as their light was bright enough
to be perceptible in full day, even in the vicinity of the sun.”

The mass of Donati’s comet has been estimated at about the seven-

* Mr. Huggins, who has examined the subject very carefully, has come to the conclusion
that the nucleus of comet 1, 1866, was self-luminous, that it consisted of matter in the
shape of ignited gas, and that this matter is similar in constitution to the gaseous material
of some of the nebule. The coma was found to shine by reflected light, and as from its
extreme diffusion it cannot be supposed to contain solid or liquid matter at the high
temperature necessary for mcandescence, it seems almost certain that it reflects the light
of the sun. The nucleus of meteors is probably a fragment of mineral matter, of which
sodium is one of the chemical ingredients. Their spectra are often highly coloured and
continuous like those from solid matter at a white-heat,—Tr,

* According to Humboldt, the tails of the comets in 1819 and 1823 must have reached

our atmosphere. The same thing is supposed to have happened with the last great comet
observed in our latitudes.
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hundredth of that of the earth. “That is to say,” says M, Faye, * the
same weight as a sea of 16,000 square leagues surface, and 330 feet in
depth. It must therefore be admitted that such a mass, impelled with
great speed, might produce sensible effects by coming in contact with the
earth.”

Is it not possible, in cases where the tail of a comet is formed of atoms
widely scattered, that the brilliancy of their nucleus may just be the
result of incandescence? and then even supposing there was nothing to
fear from the shock, would not the approach of such a furnace be enough
to make us dread being burned up?

The phenomenon of shooting-stars strikes the untutored mind less
than the appearance of comets, and yet notwithstanding its frequency
the explanation of it is not free from obscurity on some points.

The distance of the stars does not allow us to aseribe to them the
long trains of light which we see so frequently traverse the heavens;
hence this phenomenon is at present attributed to bodies entering our
atmosphere.

The sky is traversed by a prodigous quantity of these luminous trains.
In a single hour we may sometimes count 200 or 300. One of these
periods occurs from the 10th to the 12th of August, and it is to this
phenomenon, which has long astonished the wvulgar, that the name of
St. Laurence’s rain has been given, on account of his festival falling on the
10th of August. These brilliant lights are looked upon by Irish Catholics
as the burning tears of the venerated saint. The meteors seen at this
time of the year are called Perseids, because they appear to come from
a point of the heavens situated in the constellation Perseus.

During the night of the 12th or 13th of November an unusual number
of meteors is annually visible, and the number seen on such occasions is
prodigiously increased once in every thirty-three years. Humboldt and
Bonpland, who were witnesses of an apparition of this phenomenon in
Cumana in the year 1799, relate that the number of luminous trains
traversing the sky was so great that the spectator might have thought
it was some magnificent display of fireworks, at a prodigious height.
At sea the phenomenon was not less extraordinary. It looked like so
many rockets falling towards the horizon. A grand apparition of meteors
was visible over all Europe during the night of the 13th of November, 1866.

The periodic recurrence of this magnificent phenomenon has been
discovered by Professor Adams to be attributable to the existence of an
immense group of meteors revolving in an elliptic orbit round the sun
and effecting a complete revolution in a period of 33} years. Some of
the meteors appertaining to this group are dispersed along the entire
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contour of the.orbit whence originates a comparatively faint display of
the phenomenon once every year. The November meteors have been
styled the Leonids, because they all appear to emanate from a point in
the celestial sphere situated in the constellation Leo.

During the night of November 27, 1872, there was visible in Europe
an extraordinary apparition of meteors. They all appeared to emanate
from a common point in the heavens situated in the constellation
Andromeda, whence they have received the appellation of Andromedes.
Some interesting facts suggesting the identity of comets and meteors
have been established in recent years. Thus it has been found that
a comet which appeared in the year 1866 pursues the same path in the
heavens as that in which the November meteors (the Leonids) revolve.
Similarly an identity has been established between the orbit of the
August meteors and that of a comet which appeared in the year 1862.
There are also grounds for believing that Biela’s comet, the time of revo-
lution of which around the sun is about six years, belongs to the Andro-
mede group of meteors.

The number of these meteoric bodies which penetrate into our atmo-
sphere in this way, and appear under a luminous form, is computed at
millions. There are some which, according to Humboldt, seem almost
to graze the summits of Chimborazo.

Meteoric stones, which have all the appearance of shooting-stars, but
which are much bulkier, and leave behind them a long stream of fire,
which for a moment lights up the earth like the moon, must be briefly
noticed.

They sometimes burst with a sound like that of a cannon, and let fall
on the earth a number, sometimes considerable and at others not, of
meteoric stones, which drop smoking and burning.

While speaking of the mysterious phenomena which attract our won-
dering eyes to the celestial regions, we must not in such a work as this
omit to mention the great lights which often illuminate the heaven of
the polar regions during the long nights of winter, a phenomenon known
as the Aurora Borealis or Australis,

Whilst this lasts the heavens sometimes present the most splendid
spectacle. On the black and starry back-ground of the sky we see traced
out a vast luminous cupola, or kind of panelled vault, formed of colon-
nades of stalactites heaped together and pendent, and which suspended
in the clouds reflect the brightest hues of the rainbow. Sometimes they
resemble fireworks which dart their sheets of flame in every direction,
and seem to set on fire the horizon, forming one of the most imposing
spectacles it is possible to enjoy amid the ice of the north.
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Ambrose Paré, surgeon to Henry III. of France, though he had long
travelled with the army, was no less credulous than the others. In his
celebrated work he represents sirens, monks, and men-at-arms of the sea
all covered with scales, and as fresh as if they had been just withdrawn

265, Dragon of the Caverns of Mount Pilatus.—Facsimile taken from the Mundus Sublerranss
of the Reverend Father Kircher.

from the gulfs of Neptune. One asks with astonishment how the Iffld
Huguenot could believe such rubbish, I will not speak of the treatise

on monsters by Licetus, as that is an important work, in which the ana-
tomist has only exaggerated some details in order to give interest to his

subject.
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But if anything can surprise us more it is the fact that the history of
monsters is found with all its exaggerations at two periods widely dis-
tant from each other. We find it in the height of its extravagances in
the Bestiaires of the middle ages and in the books of the Renaissance,
and then at the beginning of the present century it returns in order to
astonish us by the audacity of its flights.

In the middle ages it was the sombre countries of northern Europe
that harboured this belief, and it is in the works of Olaus Magnus, the
Albertus Magnus of the North, that we find the most incredible display
of it. From this work our moderns have taken their horrible sea-serpent.
The author does not rest satisfied with giving a description of this crea-
ture; he delineates it, and in his engravings we see the reptile issuing
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286. Sea-serpent.—Facaimile taken from Olaus Magnus: De Gentibus Septentrionalilus, 1555,

from the waves, and launching itself upon the ships in order to devour
the crews.!

Elsewhere the Bishop of Upsala represents Cetacea which crush ships
in their formidable jaws!

! “The old Scandinavian writers attribute to the sea-serpent a length of 600 feet, with
& head closely resembling that of a horse, black eyes, and akind of white mane, According
to them, it is only met with in the ocean, where it suddenly rears itself up like a mast of
& ship-of-the-line, and gives vent to hissing noises which appal the hearer, like the tempest
roar. The Norwegian poets compare its progress to the flight of a swift arrow., When
the fishermen descry it, they row in the direction of the sun, the monster being unable to
see them when its head is turned towards that planet, They say that it revolves sometimes
in a circle around the doomed vessel, whose crew thus find themselves assailed on every
wide,”"—The Mysteries of the Ocean, by Mangin,—Tg,
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And yet though it seems incredible, our epoch, in respect to the
history of marine monsters, leaves the old legends of the middle ages
and of the Renaissance far behind. In fact it is impossible to dream of
anything more fabulous than what Denis de Montfort in comparatively
recent times gave out as a feast for the credulous. His mind must really
have been diseased.

The lucubrations of this naturalist have found a place in the great
edition of Buffon's works. He there states, without the least hesitation,
that in the northern seas there are cuttle-fish of such a size that a whale
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267, Cetacean attacking a Bhip.—Facsimile from the Werk of Olans Magnus: De GFentibus
Beptentrionalibus, 1555,

are even of such prodigious dimensions, that when they rest motionless
and half out of the water their bodies, which ages have covered with
tufts of marine plants, have sometimes been taken for islands floating on
the surface of the waves. It is even related in some old Scandinavian
chronicles that sailors, deceived by this treacherous sign, have been
known to anchor their ships on the flanks of these sea monsters, and
land on their backs.

In those times of credulity, when the life of the sailor was so full of
anxiety and terror, such facts were held to be quite authentic. Thus we
see Olaus Magnus represent in one of his works a company of fishermen
warming themselves and cooking their food at a glowing fire lighted on
the body of one of these fantastic creatures; but the author has sketched
a cetacean, not a cuttle-fish. Gesner, a zoologist of the Renaissance,
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magical plants. Antiquity possessed a long list of these, and we have
not fallen behind it.

On one side we find a venerated plant, the Arfemisia vulgaris or St.
John's-wort, which, gathered at the moment pointed out by the legend
and hung over the onter door, preserved the house from lightning. On
the other was a long list of cabalistic plants, among which the thorn-
apple, Datura Stramonium, ought to be mentioned in the first rank. This
was the frightful poison which sorcerers made use of to intoxicate their
senses, and procure for themselves the spectacle of the Sabbath.

But no magical herb ever enjoyed more celebrity than the mandrake,
an indispensable ingredient in all the philtres employed by the old
sorcerers. Antiquity had already conducted us to this dark road, by

270. Mandragora Roots Carved ; nsed for Enchantment.

maintaining that the roots of this plant were of a human form, a fact
pointed out by the name anthropomorphos which Theophrastus gave if,
whilst Columella called it semihomo. 4

To speak the truth, they in no way resemble a man, but the credulity
of the learned and the astuteness of charlatanism have supplied what
was requisite to give the appearance of truth to the opinions of the
ancients. It was after they had rudely shaped them into human like-
ness that the magicians employed them in their incantations, and it
was also under this form that the vulgar thought they were found at
the foot of gibbets, where, after having fed on the remains of those
who had suffered punishment, they had taken on their shape. The
tenants of a place so sinister and so dreaded could not be removed with-
out great danger. The learned themselves did not attempt to destroy so
many absurdities, for in their works they sometimes represent mandrakes
which resembled men and women, for there were some of both sexes.
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