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FAIRY LAND AMONG THE SPONGES.

— —

CHAPTER 1.

WONDERS OF SPONGE STRUCTURE.

ATURE is always intolerant of human presumption.
J Man collects some facts, generalises upon them,
establishes theories delightfully satisfactory to their
originator, and then settles down in proud consciousness
of his own wisdom. But he is not long allowed to rest.
Out of her measureless treasure-houses Nature produces
some fact equally unexpected and incontrovertible, and
the old-established theories melt away like snow-wreaths
before the spring-tide sun.
Not the least among the advantages of physical science
is, that those who really study it for its own sake, learn
day by day how little they know, and so far from being



4 FAIRY LAND AMONG THE SPONGES.

vain of their knowledge, are humiliated by their
ignorance. ~ Of all created beings the highest arch-
angel must be the most humble, because he knows
the most.

We do not even know the distinctive marks which
separate animal from vegetable life. Locomotion was
for many years accepted as the proof of animal life, and
the volvoces which roll ceaselessly through the water,
and the diatoms which dart about as swiftly as the
whirling beetles, and avoid collision with equal dex-
terity, were ranked among the animals.

Now, however, all these minute beings have been
proved to belong to the simplest forms of vegetable life,
and the Locomotive Theory had to be abandoned.

Among the beings which occupy the border-land be-
tween the animal and vegetable kingdoms, the SPONGES
have of late years started into prominence. Relegated at
first to the vegetable, but now conclusively proved to
belong to the animal kingdom, the sponges are full of
interest to the student of zoology.

With the sponge of commerce we are all familiar
enough, and it is scarcely necessary to state that it con-
sists of the horny skeleton alone, the whole of the
organic matter having been removed. This organic
matter is apparently nothing but a mere wash or film of
gelatinous substance covering every filament of the
skeleton ; but when carefully examined it presents a

most remarkable mixture of simplicity and complica-
tion.
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Without entering into the purely scientific details of
sponge-structure, I will endeavour to lay open some of
the wonders which are hidden in one of the lowest forms
of animal life.

In order to appreciate the life of a sponge, it will be
necessary to examine a living specimen. To procure a
living marine sponge is not very easy ; but the fresh-
water sponges are common enough, and will answer our
purpose just as well. They may be procured in almost
any slow-flowing river, and are adherent to twigs and
similar objects that have remained in the water for some
length of time.

At Oxford T used to find them in the Cherwell and
[sis, mostly attached to willow twigs that drooped into
the water. The still water near a lock is a favourite
spot for them, and in sheets of fresh water they are
wonderfully numerous. The great Swindon reservoir
is 5o full of them that any amount may be procured in
an hour or so.

Take one of these sponges, the smaller the better, and
place it in a glass vessel. A common watch-glass will
answer the purpose admirably. Presently, distinct cur-
rents will be perceptible in the water, especially if a little
carmine or indigo be dissolved in it. Prussian blue is
poisonous, but the “blue” used by the laundress is safe
enough. Carmine, however, is, in my opinion, better
than any blue tint, as it is prettier in general effect, and
the particles are so transparent thas they do not become
opaque when collected together.
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When the currents are fairly
established, the magnifying glass
will exhibit a wonderful phase of
animal life.

The whole of the surface of
the sponge is covered with little
prominences, having at the tip
of each a tolerably large aper-
ture. Through this hole the
coloured water pours outwards,
causing the currents which have
made themselves visible.

But how did these coloured
particles, which rush out with
such force, get into the sponge
at all? A more powerful lens

i)
)

will solve the problem. The j
whole of the surface is studded 3
with innumerable little holes, (
piercing through the gelatinous ;v’,

membrane and admitting the
water into the interior of the
sponge. A section of the sponge
will show that these little holes
lead into canals which travel in |
every direction through the sub-
stance of the sponge, and finally Q'
lead to the larger apertures Aokl
through which the wateris ejected. 4

7
Fig. 1.—Grass-roprE SPoNGE (Hyalonema 7 / ‘k
Lausitanicum). Half real size.

S e =
NEETDE_Soe

&
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Every now and then the current stops and all the
tiny orifices are closed, without even a mark to show
where they had been. Presently it begins again, and
then it will be seen that the former orifices are not
reopened, but that fresh apertures are developed as they
are wanted.

Now we may ask ourselves how these larger apertures
are kept open, and to answer the question we must call
chemistry to our aid. In some sponges we can use the
blow-pipe, but as a general rule some strong acid or
caustic alkali will destroy the whole of the animal mat-
ter. If the residuum be examined with the microscope,
a vast number of glassy spicules will be seen, varying in
shape, size, and colour with the kind of sponge.

Some of them look exactly as if they were made of
pink and white sugar-candy, and all children to whom I
have shown them have expressed regret at their inability
to eat such tempting objects. Those of the ordinary
sponge have the most striking resemblance to the
« crow’sfeet,” or “caltrops,” which were once used to
impede the progress of cavalry. It is said that these
spiculee vary according to the substance on which the
sponge is fixed, as well as in the species ; but I have had
no opportunity of testing this theory, and content myself
with mentioning it.

The structure of the ordinary marine and fresh-water
sponges having been carefully studied, zoologists set
about the very necessary task of classifying them. Con-
sidering the nature of the subject, this was no easy task
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and almost as many systems were promulgated as there
were zoologists to write about them. Meanwhile Nature
had her rebuff ready to produce, and before it all the
systems fell to pieces.

Rather more than forty yearsago, Von Siebold brought
from Japan, among other curiosities, some odd-looking
objects provisionally called Glass-ropes. One of them is
shown at Fig. 1, and is drawn about half its natural
dimensions. What these odd things were, no one could
say, and no one had seen anything like them. A bundle
of long, rather brittle, translucent threads, was sur-
rounded by a membrane, and at one end was an object
which was evidently a sponge, the other end being
attached to a small mass of coral.

These singular objects were submitted to many scien-
tific men, and among others to Ehrenberg, the celebrated
microscopist. ~ After careful examination he pronounced
that it was nothing but a zoological practical joke per-
petrated by some ingenious Japanese.

He had certainly good reasons for mistrusting anything
strange that came from Japan. The patient industry
which enables a Japanese to be so thorough ” in his
work, that in a metal bow not half an inch in length,
every strand of the bowstring is separately twisted, and
every joint in a tiny golden lobster’s antennse separately
engraved, combined with a singularly quaint and delicate
sense of humour, guide him not only in the legitimate -

province of Art, but in the playful ingenuities of sham
monsters,



Fig. 2.—EUPLECTELLA
ASPERGILLUM, OK
VeNvs's SEA-BASEET.
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So, when such an extraordinary combination was found
as a bundle of long glassy threads, pressed together with
a membranous wrapper, and stuck into a sponge at one
end and a lump of coral at the other, there was good
justification for considering it as a mere piece of Japanese
ingenuity. The constituent parts were evidently what
they appeared to be. The sponge was certainly a sponge;
no one could doubt the genuineness of the coral; the
investing membrane was of an animal nature, and the
wisp of long threads was certainly glass, its siliceous
nature being ascertained by chemistry. A definite name
was then given to it, Hyalonema, i.e. Glass-rope, and it was
admitted to be a natural production.

By degrees additional specimens were discovered, but
without the coral, as shown in Fig. 1. The coral was
then seen to be a mere addition by way of improving the
look of the specimen; but the glass threads still remained
a mystery.

All this time the savants were battling about the true
origin of the Hyalonema, some saying that the glass-wisp,
envelope, and sponge were formed from coral; others
that the glassrope was formed by the sponge, and that
the envelope was a “commensal polyp.” Commensal, I
may here explain, may be translated by the word ¢ mess-
mate,” and in zoology it signifies a parasite which feeds
with, but not upon, the being to which it is attached.
This was & very close approximation to the truth, the
envelope being, in truth, a mass of commensal polyps,
which, when dried, shrivelled up into the thin, leathery
membrane which had for so long been a mystery.
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CHAPTER II.
THE EUPLECTELLA, OR VENUS'S SEA-BASKET.

NOTHER great surprise was at hand, when the
wonderful Euplectella, or Venus’s Sea-Basket, was
discovered. Whatever might have been the case with
the Hyalonema, the Euplectella could not be of human
construction. (See page 9.)

The ingenious Japanese could make a mermaid from
papier -maché moulded over a carefully constructed
skeleton. He could work fish-skin into its substance
while wet, prick hairs into it with patient assiduity, and
with equal foresight intermingle the hairs with tiny fish-
scales. He could fill the half-opened mouth with strange
teeth, but no human fingers could weave the glassy
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meshes of the Euplectella, any more than they could
frame the starry crystals of the snow-flake.

The membranous envelope was not found in the
Euplectella ; a tuft of glassy threads like newly carded
wool sprang from the base, and the glass-threads of the
body, instead of being loosely twisted together in rope
fashion, were woven into an exquisitely shaped vase,
almost exactly representing the cornucopia of the ancients,
and closed with a perforated lid very much like the rose
of a watering-pot.

As to the pattern, a verbal description is almost useless,
and the representation at Fig. 2 can give but a faint idea
of its general aspect. It looks as if it were made of the
finest imaginable lace, each thread being of pure white
glass, and not so thick as a human hair. As in basket-
work, stronger threads form the framework, and upon
them the intricate, though beautifully regular, pattern of
the meshes is woven.

Frills of this delicate lace are laid with artistic careless-
ness around the upper part of the basket, and the effect
of the pure white threads, with the opalescent hues that
fit over them with every change of light, baffles all
description. The dreams of fairy land pale before the
realities of ocean-ife, and the mind of man could no
more have conceived, than his fingers could have executed,
the work which is done by a film of animated jelly in the
darkness of the sea-depth.

There was just a possibility that the glass-rope was
the work of human hands, but no one thought for a
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moment that the Euplectella could have been designed,
much less formed, by man. The most accomplished
naturalists were the most astonished when the Euplectella
was first brought to the light of day, and could only sit
and gaze in silence and bewildered admiration.

As is always the case with the works of the Creator,
the microscope, one of His latest and best gifts to man,
reveals more and greater wonders than can be visible to
the unassisted eye.

It has already been mentioned that the skeleton of the
sponges is formed of many-pointed and differently shaped
spicules. But when the spicules of the Euplectella were
placed under the microscope they were found to excel in
beauty and variety those of the ordinary sponges as
much as the sea-baskets excel in external appearance the
sponges of commerce.

A few of the spicules most generally found in the
various glass-sponges are given in the accompanying
lustration (Fig. 3). Formed apparently of the purest
glass, with milky opalescent tints melting imperceptibly
into each other, with their graceful curves and outlines
drawn with a firm decision that baffles the best artist’s
pencil, they are of such minute dimensions that the six-
rayed spicule at A ¢ is only one thirteen-hundredth of
an inch in diameter. Were it further magnified, fresh
beauties would be discovered at every increase of mag-
nifying power.

Beginning with A, which represents some spicules of
an Euplectella, @ is an « anchoring filament ;” b 4 b b are
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spicules from the “sarcode,” i.c., the animated jelly above
mentioned ; ¢d are two of the six-rayed spicules in course
of formation ; and ¢ represents the completed spicule.

Fig. 3.—SPICULES OF GGLASS-SI'ONGES, AS THEY APPEAR UNDER THE
M1CROSCOPE.

At B are shown the spicule-forms found in Tethya ; ©

shows spicules of the glassrope (Hyalomema), and D

shows a group of the spicules as they appear in their

ordinary positions,
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The reader may remember that the mouth of the vase
is closed with a perforated lid woven of the same glassy
substance as its walls ; yet this vase is mostly inhabited,
two little crabs being generally found within it. How
did they get into it, and what are they doing there ?
They seem as great a puzzle as the insects in amber used
to be. At first some persons thought that the crabs
were the real architects of the Kuplectella, and that they
had woven the glassy basket as a habitation for them-
selves.  Crabs, however, are so manifestly incapable of
producing siliceous threads that this theory never gained
much credence, and was soon abandoned.

In reality they are simple commensals, a term which
has already been explained ; and they are by no means
singular in this respect. All naturalists have been long
familiar with the fact that certain little crabs (Pinno-
theres) inhabit the shell of various molluses, the pinna
being the most usually favoured host. They never
injure the living pinna, but will feed greedily on the
body of a dead one. So, just as the commensal pea-
crabs live in the pinna, while the substance of the shell
is deposited round them, so do these little messmates live
within the Euplectella basket, remaining there while its
glassy meshes are being woven around them. Why
either of these crustacea should choose such remarkable
habitations no one knows.

Of these Euplectella there are many species. To all
appearance the animated jelly is exactly the same
throughout all the tribe, but each has its own form of



Fig. 4 —BurLgcreLLa cucumer.  Half real size
c
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spicule, and its own mode of weaving its glass basket.
A well-defined species is here shown. As it resembles a
gourd rather than a horn in shape, it has received the
scientific name of Fuplectello cucumer (Fig. 4).

Different as it may be in outline, it still possesses the
perforated lid, the elaborate mesh-work of the body, and
the wisp of filmy glass threads at the bottom.

In this species, perhaps more than any other, we
cannot but be struck with an uneasy sensation that cane-
seated chairs must in some mysterious way have derived
their origin from the Euplectella. Cane-seated chairs
were used by the Egyptians three thousand years ago,
their pattern being exactly like that of the chair on
which Tam now sitting. The Euplectella was, I believe,
unknown before 1840, and yet the resemblance between
the pattern of the sponge and that of the chair is so
startling, that the most unobservant cannot fail to
notice it.
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CHAPTER IIL

THE ROSSELLA VELATA.

AVING somewhat of the same general shape as the
species which has just been described, the Rossella

velata (Fig. b) is easily distinguishable by the mode in
which the glassy fibres are woven together ~ Instead of
leaving the regular “interstices between the intersec-
tions,” as network does, the fibres are laid together so as
to form a series of protuberances very much resembling
those of the pineapple, and almost exactly like those of
the less-known durian of Malacca.

The mode in which they are placed is not easy to
describe, but may be understood by a reference to the
illustration, and can be imitated n a very simple
manner.
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Take a number of the longest and finest entomological
pins, draw a circle of about one-third of an inch in
diameter on a piece of soft leather, and thrust the pins
closely together up to their heads through the circular
line. Pass an-elastic band round them, at about half
an inch from the leather, and they will form a double
cone, the pins of the lower cone being closely set
together, and those of the upper cone diverging at their
points.  Suppose that the leather were completely
covered with similar circles, all set full of pins, and then
stretched over a swan’s egg, the appearance would almost
precisely resemble that of the Rossella.

The points of the radiating pins would interlace with
each other, so as to give a sort of uncertain filmy out-
line. In the Rossella, the glass threads are so fine and
so translucent that their intermingling ends seem to
form a sort of cloudy veil over the drab surface, thus
earning for the sponge the appropriate name of welofo,
or “veiled.”

Anchored in mud by their glittering cables, these
wonderful beings have come from the ocean depths as if
to show the extent of man’s ignorance. Not long ago,
no theory was held to be more firmly established than
that of the absence of life in the depths of the sea. In
an arctic temperature, in black darkness, under the
terrific pressure of superincumbent water, plus that of
the atmosphere above it, vegetation, and consequently
animal life, was held to be impossible. All life was said
to disappear beyond a certain depth from the surface ;
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six hundred fathoms, or about two-thirds of a mile, being
given as the extreme limit of life, whether vegetable or
animal.  All the vast expanse below it was assumed to
be a still, silent, dead desolation.

But when the great deep-sea sounding expeditions
were undertaken, and specimens of the sea-bed were
raised from a depth of more than five miles, 1t was
found that there was no profundity to which the plum-
met could penetrate that did not produce examples of
animal life, some of them so delicate and so elaborately
constructed, that no one who saw them for the first time
could imagine that they could have sustained the tremen-
dous weight above them. Marvellous beauty of form was
found at depths so great that until late years men could
not reach the ocean bed with the plummet. Even now,
when deep-sea sounding is studied as an art, so great is
the friction of the water upon the wire rope, that when
the weights have once reached the bottom of the sea, they
cannot be drawn up again, but must be detached from
the scrapers and lett among the submarine life which
they have been the means of discovering.

Until a few years ago, the eye of man never saw these
beautiful forms, and up to the present time we have
only seen some of those which occupied a few square
inches of the sea bed. So with the glass-sponges. Who
would not have thought that they were created to
gladden the eye of man with their indescribable beauty ?
Had a stranger to them been asked in what seas they
had been found, he would naturally have turned his



IHalf natural size.

Fig. 5.—ROSSELLA VELATA.
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mind to the shallow coral-reefs of the Pacific, where the
water is warm, pure, and translucent, and where the hot
sunbeams evoke the most brilliant hues in the fishes
that dart through the water, as well as in the flowers
that blossom-on the shore.

Such is the locality in which man would have placed
them. But He who made them knows best where to
put them, and He knows that their right place is on
mud, out of sight of man, at enormous depths, in im-
penetrable darkness and freezing cold. It seems as if
we had been allowed to see these exquisite forms of
hidden life, in order to show us that these hitherto unex-
plored depths teem with living beauty, and that in
proportion as the sea gives up its treasures, we shall
discover new developments of life as unexpected and, if
possible, more beautiful than the glass-sponges which
have added so much to our knowledge, and shown so
plainly how much we have still to learn.
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CHAPTER 1.
CUTTLEFISHES, THE OCTOPUS, ETC.

UPPOSE that we are watching a snail or a slug

crawling up a pane of glass, we might readily

imagine that it is as helpless a creature as can be found
in the world.

It has no weapons of any kind. It cannot even resist
when attacked, and much less can it assume the offensive.
Its flesh is soft and yielding, and the muscular power is
exceedingly feeble.

Tt is the prey of various creatures. The thrush and
blackbird consume vast numbers of snails in the winter,
and the hedgehog, when it breaks for awhile its hiber-
nating slumbers, refreshes itself with the snails that, like
itself, have been in hiding during the cold weather.
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Several insects feed on the snail. The glow-worm, for
example, lives wholly on it, and so does a little beetle
which has no recognised popular name, but which is
known to entomologists under the title of Drilus. Small
though they be, the snail is simply powerless against its
puny assailants, and submits quietly to be eaten alive.

Now, supposing that we were told that this soft-bodied
creature could, by a few modifications of structure, be
transformed into a fierce, voracious, active marauder of
the seas, that the tender pliability of its structure would
be one of its deadliest weapons, that the soft, yielding
foot which slides gently over the glass, could become an
instrument of prehension more to be dreaded than the
talons of the tiger or the jaws of the boa, that it could
be a more terrible foe than the shark itself, that it could
shoot through the water with the speed of a rocket and
on the same principle, and that it could project itself
through the air completely over the hull of a large ship,
we might be disposed to think that our informant was
using the language of romance.

Yet, all these extraordinary conditions are fulfilled in
the marine molluses which are popularly, but wrongly,
named Cuttle-fishes.

To begin, let us suppose that the foot of our slug is
very much flattened and extended around the head.
The creature does possess the power of extending and
flattening the foot as it crawls, and we only have to
imagine that, as it surrounds the head, to see that in
that case the creature must crawl upon its head.  This,
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indeed, is the origin of the scientific word Cephalopoda,
or head-footed, to which all these creatures belong.

Next, we will suppose that this flat, circular foot is
-lit into a number of pointed, ribbon-like divisions, SO
that they radiate in starlike fashion from the head.
“Jach of these rays would retain its power of expansion
and contraction, and could act independently of the
others. These rays, then, would constitute the arms, as
they are called, of the Cuttle.

Tt is evident that if they could be made adhesive by
some process, they could draw any object to which they
clung towards the centre from which they radiate. And,
if the mouth were to open upon that central point, it 1s
also evident that the contraction of the rays would draw
the object to the mouth.

Tt is also clear that the structure by which the rays
are made adhesive, must be of such a nature that the
Liold can be loosened at will, as otherwise it would be
obliged to swallow its arm as well as its food.

Both these conditions are fulfilled in the arms of the
Cuttle.

The integuments of the under surface are modified
into a double row of circular cups, the bottom of each
cup being so made that it can be pushed into the hollow
of the cup, or withdrawn at will, after the manner of a
piston. Each of these cups acts as a sucker, as the reader
will easily understand.

In its ordinary condition, the piston, as we may call
it, nearly fills the cavity of the cup. When the creature
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wishes to seize upon any object, it presses the rim of the
cup firmly against its surface, and withdraws the piston.
A vacuum is therefore formed, and the pressure of the
atmosphere, combined with that of the water, causes the
cup to adhere strongly to the object. This power is
increased according to the number anl size of the cups,
or suckers.

So powerful, indeed, is the adhesion that it would be

THE OCTOPUS.

easier to tear the sucker from the arm than to loosen its
hold. In some of these creatures the adhesive power is
increased by a horny claw arising from the centre of the
piston.

Even in the comparatively small specimens which are
exhibited in our aquaria, the power of suction is almost
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incredible when compared with the size of the animal.
Not long hefore these lines were written, a curious
adventure occurred to an attendant living in an aqua-
rium.

He was employed in the tank which was occupied by
the Cuttles, and wore the usual sea-hoots, which rise well
above the knee. An Octopus (i.c., eight-footed mollusc)
which was in the tank, gently thrust out one of its arms
and affixed it to a boot. Others followed in succession,
attaching themselves imperceptibly like bad habits, until
half the arms were fastened to the boot, and the other
half to the walls of the tank.

The man tried in vain to detach the suckers which had
clung round his boot, or those which were sticking against
the wall of the aquarium, and in the end he was obliged
to slip off the boot, and leave it to the Octopus. Now,
if the same man had been bathing during the flow of the
tide, and a similar Octopus had affixed its arms to his
legs instead of his hoots, nothing could have saved his
life.

The largest Cuttle, however, that could he captured
alive, is as nothing when compared with the enormous
species which haunt the southern seas. What 1ay be
the size to which these creature can attain it is hardly
possible to say. Even in the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>