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PREFACE.

Few objects possess greater interest than those
which pertain to the Sea-shore. The coast itself,
whether rocky or level—the ocean with its tides,
its storms, and its calms—the plants, the fishes,
the birds which inhabit or visit the shores—
constitute an inexhaustible fund of instruction
and delight. A great number and variety of such
topics are presented in this volume, all of which
merit the attention of intelligent minds.

The beauty and interest of the work are much
enhanced by the Illustrations ; and we trust the
volume will prove an acceptable instructor at
home, as well as an agreeable and appropriate
companion by the Sea-shore.
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THE SEA-SHORE

HE sca-shore affords innumerable

objects of gratification to an intelligent

and observant mind, and this naturally
arises from the interest inseparable from the ocean and

its phenomena and productions. The ocean divides large
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portions of the inhabited parts of the earth from
each other, but at the same time affords a ready and
effectual means of communication between them. It
bears upon its bosom the proudest trophy of human
ingenuity—the ship—which contains in itself the source
of power, and can plough its way from shore to shore,
in spite of the ordinary opposition of the winds and
waves. It affords the means by which the interchange
of natural and manufactured productions can be carried
on between remote nations, to the unspeakable benefit
of the various branches of the human family, both in a
physical and intellectual point of view.

If we look upon a map of the world, we shall find
that the waters of the ocean occupy considerably more
of the globe than the iand is found to do. Although,
however, the sea bears so large a proportion to the
dry land, occupying seven-tenths of the surface of the
earth, yet its present quantity and conditions are
absolutely necessary to man, that he may fulfil the
objects of his terrestrial being. The earth without an
ocean would be an arid and unfruitful desert, incapable
of producing any vegetable substance, and consequently
unfit for the residence of animals. But a constant inter-
change is going on between the ocean, the atmosphere,

and the dry land. By the action of solar heat upon the
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surface of water, it is vaporised, and carried in an elastic
form into the atmosphere. By a variety of causes, and
especially by the agency of electricity, this aqueous
vapour is condensed and returned to the earth, a part
falling upon the sea itself, and a part upon the dry land.
Having performed its purpose in watering the earth, and
in giving fresh vigour to vegetable growth, it is, directly
or indirectly, returned to the ocean, to pass again
through the same series of changes and circumstances.
But the ocean serves another important end, in the
abstraction and decomposition of many of the noxious
substances contained in the atmosphere; and there 1s
little doubt that it is the means of checking some of
those principles of disease which are known to be wafted
from clime {0 clime on the wings of the wind.

Oceans are collections of water in valleys, and their
basins must present the same inequalities as are observed
upon the surface of the land. Mountains, hills, and
valleys are to be found in the bed of the ocean as well as
on dry land, and the causes which effected changes n
the relative positions of the one must have had some and
a similar influence upon the other. The depth of the
sea, therefore, must vary considerably in different places.
But there is much difficulty in ascertaining the depth at

any place ; for not only are substances moved more readily
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in water than in the atmosphere, on account of their loss
of weight in that medium, but they are also subject to
rapid transportation by currents. On these accounts,
there are many situations in which the heaviest sounding-
lead can be of little or no value. Lord Mulgrave
sounded in the Northern Ocean in a place where he gave
out 4700 feet of line without finding a bottom ; and Mr
Scoresby could not find a bottom in one part of the
Greenland Sea at the depth of 7200 feet. But the
deepest soundings on record were made during the antarctic
voyage, where at one place in the Atlantic, within the
Southern tropic, 4600 fathoms or 27,600 feet of line was
run out without reaching the bottom. The mean depth
of the Atlantic has been calculated at 50,000 feet; and it is
supposed that its deepest hollows do not exceed 80,000

feet, or about fifteen miles.

LEVEL OF THE SEA.

From the universal law by which water is known to be
governed, it might be deduced that the surfaces of all
connected bodies of water must be on the same level ;
and if there were no deranging causes, this would be the
case, and the surface of the ocean would give the precise

form of the earth. The great law of gravitation has its
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action in this as well as in all other instances ; and water,
wherever situated, not only seeks the lowest places it can
reach, but also attempts to maintain the same level.
But it is impossible that there can be a universal level
at any moment, so long as the disturbing causes, in-
timately connected with the present physical condition of
the earth, exist. The influence of the moon producing
tides is one of these causes, and occasions a considerable
difference in the height of the water in near as well
as distant parts of the same ocean or sea. The level is
also liable to alteration from the local influence of winds ;
and it has been ascertained that in all gulfs and inland
scas, the level is always higher than on the ocean. This
is especially the case with those which are open only
to the east, for they are more exposed to the great
oscillation of the water from east to west, to which
the ocean is periodically subject. By this movement
the water is carried into these inlets, and the more con-
fined their openings the higher will be the level.
M. Humboldt made some experiments on the Isthmus
of Panama, from which he deduces that the level of the
Gulf of Mexico is from 20 to 23 feet higher than that
of the Pacific. The influence of the tides is well known,
and 1s observed more or less upon all bodies of water

connected with the ocean. Winds also have an effect
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in destroying the level, not only by the formation of
waves, but also by driving in one direction a bodv of
water in greater volume than usual. Upon sea-coasts this
effect is frequently produced ; and navigators are aware
that in consequence of the easterly trade-winds urging
the waters of the ocean towards the African coast, the
level of the Red Sea is always about twenty feet above
the level of the ocean. These are the causes which pro-
duce an elevation of the level in some places; and there
Is one agent, evaporation, which sometimes lowers it.
The Mediterranean Sea, for instance, is a little below
the general level; for the waters it receives from the
numerous rivers whose basin it is, are not sufficicnt to
compensate for the loss by evaporation, and a constant
supply is consequently furnished through the Straits ot
Gibraltar,

THE COLOUR OF THE OCEAN.

The colour of the ocean is not fixed, but is influenced by
the direction of the light, the chemical composition of
the water, and the nature of the rocks over which it
flows. The sea commonly appears to have a deep blue
tinge, but as the depth decreases it becomes clearer and
has a lighter shade. When a small quantity of sea-

water is examined, it has no colour; and this is also
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true of a small quantity of atmospheric air; both of
these media are, in minute volumes, incapable of inter-
cepting so large a quantity of any ray as to give colour
to the volume. Yet they differ in their powers of inter-
ception ; air reflects the most refrangible rays, the violet,
indigo, and blue, which produce the azure hue that 1s
known to distinguish it; but water, on account of its
density as well as its depth, reflects some of the less
refrangible rays, and hence its greenish blue colour.
Under peculiar circumstances, the sea exhibits other
shades, but these are to be attributed to local rather
than general causes—the character of the bed over
which the waters flow, and sometimes the animalcule,
insects, or plants, which float over or immediately
beneath its surface. In the Gulf of Guinea the sea is
white ; around the Maldives it is black ; in the upper
part of the Mediterranean it has a purple tint; and the
West Indies are washed by gn ocean so transparent, that
the bottom of the sea lies open to examination. ‘There
are also in all places changes of colour, produced by the
shadows thrown upon the sea by the interception of the
clouds, and these shades are so evanescent and varied
when the sky is thickly covered with broken clouds, that

we may almost fancy the eye is deceived.
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PHOSPHORESCENCE OF THE SEA.

The sea has sometimes a luminous appearance, a pheno-
menon that has been observed by all sailors, who con-
sider it the forerunner of windy weather. Tt is said to
occur most frequently in the summer and autumn months,
and varies so much in its character as to induce a doubt
whether it can be always attributed to the same cause,
Sometimes the luminous appearance is seen over the
whole surface of the water, and the vessel seems as
though floating upon an ocean of light ; at other times
the phosphorescence only encircles the ship. A portion
of water taken from the sea does not necessarily retain
its luminous appearance, but its brilliance will generally
continue as long as the water is kept in a state of agitation.
Some philosophers imagine the phosphorescence of the
sea to arise from the diffusion of an immense number of
animalcule through the medium, and others attribute it to
electricity. Dr Buchanan has given an account of a very
remarkable appearance of the sca, observed by him
during a voyage fi wm Johanna to Bombay. About eight
o’clock in the evening of the $1st of July 1785, the sea
had a milk-white colour, and was lluminated by a
multitude of luminous bodies greatly resembling the com-

bination of stars known as the milky-way—the luminous
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substances representing the brighter stars of a constella-
tion. The whiteness, he says, was such as to prevent
those on board from seeing either the break or swell of
the sea ; although, from the motion of the ship and the
noise, they knew them to be violent, and the light was
sufficiently intense to illuminate the ropes and rigging.
This singular phenomenon continued until daylight
appeared. Several buckets of water were drawn, and in
them were found a great number of luminous bodies from
a quarter of an inch to an inch and a half in length, and
these were seen to move about as worms in the
water. There might be, says Dr Buchanan, four hundred
of these animals in a gallon of water. A similar appear-
ance had been observed before in the same sea by several
of the officers, and the gunner had seen it off Java Head

in a voyage to China.

TEMPERATURE OF THE SEA.

The ocean has not always the same temperature in the
same latitude. Within the tropics there is little or no
difference between the temperature of the northern and
southern hemispheres, but as we approach the poles the
temperature is less, for any degree of latitude, in the

northern than the southern. In eighty degrees north
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latitude ice generally melts in the month of May, though
it remains all the year round in sixty degrees south
latitude. Ice also extends nearly eight degrees further
from the south pole than it does from the north, for
icebergs have been found as low as forty-eight degrees
south latitude. This greater decrease of temperature in
the southern hemisphere has been attributed to the
almost entire absence of land in the antarctic ecircle,
whereas the arctic sea is almost surrounded by land.
Peron invented an instrument, which he called a thermo-
barometer, for the measurement of the temperature of
the ocean, and from a great number of experiments,
deduced a series of singular results ; but some of these
have been controverted by Humboldt. Peron states
that in the neighbourhood of islands or continents the
temperature of the water is always higher than ia the open
sea, and that near a shore the cold increases with the
depth.  But Iumbeldt objects to this statement as a
general law; for although the temperature of the tropical
seas, and the Mediterranean, and Baflin’s Bay, does
diminish with the depth, yet in the Greenland Seas and
in the Arctic Ocean the temperature increases with the
depth. The experiments made in the south seas during
Krusenstern’s voyage of discovery tend to establish the

law that the cold increases with the depth. Saussure
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estimates the mean temperature of the sea at 53°; but it
appears to range between 26° and 68° of Fahrenheit’s
thermometer. '

In addition to such considerations as these, the
currents and tides which prevail in the ocean, its living
inhabitants and its vegetable productions, all add im-
mensely to the interest with which it is impossible not

to regard the world of waters. The sea at sunrise is

beyond doubt one of the most magnificent sights on
which the eye can rest; and an intimate acquaintance
with the phenomenon and productions of the ocean,
cannot but add greatly to those emotions with which we
regard this marvellous exhibition of the wisdom, the

power, and the goodness of the great Creator.
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TIDES AND CURRENTS OF THE SEA.

¢The most constant and important motion of the sea,’
says Mr Higgoins, ‘is that which it periodically suffers
In consequence of the attractive force of the sun and
moon. The tides, as these oscillatory movements are
called, have long been supposed to have some connection
with the position of the moon, for Pythias, Pliny, Ptolemy,
and other ancient astronomers, confess their belief in this
doctrine.”  Galileo, Descartes, Kepler, and others, also
refer to the same cause, though their notions were ex-
seedingly indefinite. ¢ The orb of the attracting power
possessed by the moon,’ says the illustrious Kepler, ¢is
extended as far as the earth, and draws the water under
the torrid zone, acting upon places where it is vertical,
insensibly upon confined seas and bays, but sensibly on
the ocean, whose beds are large, and where the waters
have the liberty of reciprocation, that is, of rising and
falling.”  But it was left for Newton, the greatest of all
philosophers, to determine the nature of the lunar
attraction, and the laws by which that force is governed.
Great as the volume of water upon the surface of the
earth 1s, it has a constant oscillation, ebbing and flowing

alternately. Tn six hours it rises from its lowest to its
Y
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highest level, and, after remaining stationary for a few
minutes, descends in the same period of time to the level
it had at low-water. The total period that intervenes
between the times when the sea at any place has the
same level is twelve hours and fifty minutes; but the
time of high-water is fifty minutes later every day than
it was the day previous ; which answers to the motion of
the moon rising later on every day than on the preced-
ing, and performing her revolution in about thirty days.
The cause stated generally, is the diminution of the
gravity of the water ; but the phenomena may be this
particularly explained. That part of the earth nearest
to the body of the moon must necessarily feel most
of its attractive force, for the power of gravity
increases as the square of the distance decreases.
The waters at the side of the earth near the moon,
will be more attracted than the central parts, and
these more than the opposite side. It must also
be taken into consideration that the force of attrac-
tion acts in right lines; and when it operates upon
the edges of a body, it must depress rather than
raise the fluid, for it draws it away as far as possible
to the point nearest the attractive body. But at the
same time, the water will rise on the side of the earth

distant from the moon—the ocean, therefore, assumes a
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spheroidal form in both hemispheres, and there will be
high tide at places situated opposité to each other. But
the moon is not the only body that exerts an attractive
force upon the ocean : the sun is also active, and in fact
all the planetary hodies, for every particle of matter has
an influence upon every other particle. The sun being
greatly superior in size to the moon, it might be supposed
that it would have the greater effect upon the waters of
our planet; but as its distance is incomparably greater
than that of the moon, it has a much less effect. But
still it is necessary to take its influence into consideration ;
and as the subject is one of the most interesting and
important connceted with the phenomena observed upon
the ocean, it will be necessary to examine it with some
degree of particularity.

It may not be very clear to a reader why the waters
should rise on that side of the earth most distant from
the moon, though he may perfectly understand why they
are elevated on the side near to her. If it be borne in
mind that the water is drawn towards the body by the
difference of her attractive power at the surface and the
cenfre, the whole matter will appear distinct. The
ocean on that side the earth near to the moon is drawn
towards it, because it is more attracted than the centre :

and the ocean on the opposite side rises up, because the
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centre is more attracted than it, and the water acts as
though it receded from the earth’s centre, being less
operated upon by the attractive force.

Without entering with any minuteness into a con-
sideration of all the important questions connected with
the orign and inequalities of tides, there are two subjects
worthy attention : the origin of high and low, neap and
spring, tides.

The moon crosses the meridian of anyplace on the earth’s
surface once in twenty-four hours fifty minutes, in con-
sequence of the diurnal revolution of the earth. There
must, therefore, be a high tide at every place once in
twenty-four hours fifty minutes, that is to say, when the
moon crosses its meridian. But the time of high tide
does not coincide with the time when the moon is on the
meridian of the place; and the cause of this is evident,
for the water having received motion, continues to rise
after the moon has passed from its meridian; and al-
though the moon’s greatest power is afterwards exerted
upon other spots, yet it continues to attract the waters
at this place, though in a smaller degree. But we have
already seen that a high tide also happens at that place
most distant from the moon, and therefore there are two
high tides during one revolution ; and it follows there

must be two low tides which happen when the place is
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removed ninety degrees from those relative aspects m
which it suffered high tide,

In this explanation we have omitted to consider the
fluence of the sun ; but although this body is at so much
greater distance from the earth than the moon as to have
a much less effect upon the ocean, yet it cannot be
altogether unnoticed in a theory of the tides, for it acts
in the same manner though in a less degree. There are
times when the sun and moon act together upon the
ocean, and it is then that the waters rise the highest, and
we have spring-tides; there are other times when the
moon acts in opposition to the sun, and there are then
neap-tides. If the moon moved in the plane of the
cquator, the highest tides would always be under the
equator, and in the polar seas there would be mno
tide. But as the moon moves in a path inclined several
degrees to the plane of the equator, various parts of the
earth’s surface must come successively under its influence.
At the time of new and full moon, the two luminaries
co-operate in raising the waters of the ocean, and spring-
tides are produced ; when the moon is in her quadratures
the luminaries oppose each other, and neap-tides are the
result.  On account of the counteracting forces produced
" vthedifference inthe motions of the two attracting bodies,

there must necessarily be a great irregularity in the tides -
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and to determine the period and character of these,
requires the application of a precise analytical reasoning.
But it may be mentioned, that to the existence of this
opposition of forces we may trace the origin of the circum-
stance that the highest tides are always within the tropics,
and the lowest within the polar circles.

There are other irregularities in the tides besides
those we have already mentioned, and we may especially
notice the disturbance and obstruction of the water re-
sulting from the obstacles offered by banks and pro-
jecting masses of land. The tides in bays, gulfs, or
harbours situated on the same shore may be very
different, though if there were no such disturbing causes,
they would be equal as to the circumstances of time and
height. Local situation must, therefore, be considered
in estimating the height and time of high tide. The
tide of the German Ocean requires some hours to make
its way up the narrow channel of the Thames to London
Bridge. On some of the islands of the South Sea, the
tide does not ordinarily rise more than two feet; at
Annapolis, in the Bay of Fundy, it has an elevation of
120 feet; and at St Maloes, in Bretagne, and at Bristol,
there is a difference of fifty feet between high and low
water.  These facts will be sufficient to prove the

influence of locality upon the tides, and we might have
B
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mentioned the effect of wind, increasing or restraining the
rise according to circumstances.

We must now advance to a consideration of the third
kind of motion to which the sea is subject—that pro-
duced by currents. These currents have been sometimes
arranged in classes according to the circumstances which
regulate their motion, some heing constant, some
periodical, and others temporary; but it will not be
necessary that we should confine our remarks in this
general sketch to the classification here marked out. In
relation to their cause, we must speak much less decidedly
than we did in the description we gave of the tides, but
we may imagine several agents to assist in their produc-
tion. The difference of temperature or saltness oceasion-
ing a difference of specific gravity—the action of the air
in violent motion—the periodical melting of the polar
ice, or unequal evaporation, may occasion a current, or
two or more of these causes may act together to effect
the same result. It is extremely difficult, in the present
state of our knowledge, to assign either one of these
causes as the positive origin of a current; the state of
our information on this subject is rather negative than
positive ; it is often possible to say what is not a cause
when the cause itself cannot be ascertained. We shall,

however, only attempt to trace the direction of one of
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the most important constant and periodical currents
affecting the ocean.

The Florida, or Gulf Stream, is one of the most
singular phenomena in hydrography : it is a perpetual
current of water rising in the Gulf of Mexico, and flow-
ing in a curved line into the Northern Atlantic. The
direction of this current is, in a great measure, to be
attributed to the obstacles thrown into the way of the
various and universal movements to which the water is
periodically subject. This will appear evident, if we
trace the motion of the sea and the direction it takes.
It is proved by the masses of ice and other substances
floated from the polar regions towards the equator, that
there is a general movement of the ocean in that
divection ; and it will be remembered, that it was this
current that caused the failure of Captain Parry’s last
attempt to approach the North Pole, the current driving
his vessel more rapidly towards the south than he could
advance to the north. It is quite possible that the
action we have already described in reference to the
atmosphere may be going on in all collections of water;
and there may be an upper and an under current, a
stream of cold water rushing to the equator, and streams
of Leated water towards the poles. But the water of
the arctic regions is urged to the tropics, not only by

ite lower temperature, but also by its being less attracted
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by the heavenly bodies. Now, as this mass of water
advances towards the equator, it comes under the
mfluence of a greater centrifugal force; but being unable
at once to acquire the increasing motion of the earth,
it is left behind, if we may so speak, by the earth,
which is turning from west to east, and it has conse-
quently the appearance of a general movement from
east to west. But this effect is aided by two causes,
the motion of the wind and the tides. The trade-winds
have, as we have already seen, a general West.eriy
direction ; and it has been observed by all navigators,
that when the wind acts for any considerable time upon
a body of water, it never fails to form a superficial
current moving in the same direction. But the tides
also, where uninfluenced by the land, have the same
direction ; so that there are three causes acting in
concert, all assisting to produce a westerly current.
But this effect is modified by the conformation of coasts,
and by the other obstacles thrown into its path by the
channels in which it flows. By this general westerly
movement, the waters of the Atlantic are thrown from
the coasts of Europe aud Africa towards the eastern
coast of America. Without attempting to trace the
course of the Gulf Stream here produced, or the
geographical formation that alters its divection, it may

be stated, that entering the Gulf of Mexico, it passes
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along the Mexican coast to the southern extremity of
Florida, where it changes its path, flowing northward
with great impetuosity through the Gulf of Florida, and
after some variations of course is brought to the
soutiern extremity of Newfoundland. It then turns to
the eastward, and successively passes the Azores, the
Straits of Gibraltar, Madeira, and the Canaries, com-
pleting its course by a union with the westerly tropical
currents.

There are many other permanent currents of great
importance to the navigator, and those that are periodi-
cal are not less worthy his attention; and might be
properly referred to in a more practical work than this
is intended to be. But the reader may obtain an idea
of the great impediment or assistance these currents
are to the navigator, from a statement made by Baron
Humboldt, that the Gulf Stream in the twenty-sixth and
twenty-seventh degrees of latitude, moves with a velocity

of eighty miles in twenty-four hours.

VARIOUS ASPECTS OF THE SEA-SHORE.

The shores of the sea are of various aspects. In
some instances the beach is low and flat, covered with
smooth sand, or strewed with pebbles; in others, it is

scattered over with stoues on which the sea-weed grows,
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or occupied by pieces of rock worn away by the action
of the waves, and surrounded by pools of water, left by
each recess of the tide; but in other instances, the
shores are bounded by rocks which rise in vast perpen-
dicular walls abruptly from the water, without having
any beach at their basis, and which are unceasingly

lashed by the billows.

— = Those who have never ob-

served our boldest coasts, have
no idea of their tremendous
sublimity. The boasted works
of art, the highest towers, and
the noblest domes, are but

ant-hills when put in compari-
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son ; the single cavity of a rock often exhibits a coping
higher than the ceiling of a Gothic cathedral. The
face of the shore offers to the view a wall of massive
stone, ten times higher than our tallest steeples. What
should we think of a precipice three quarters of a mile
in height? and yet the rocks of St Kilda are still
higher! What must be our awe to approach the edge
of that impending height, and to look down on the
unfathomable vacuity below ; to ponder on the ‘terrors
of falling to the bottom, where the waves that swell like
mountains are scarcely seen to curl on the surface, and
the roar of an ocean a thousand leagues broad appears
softer than the murmur of a brook! it is in these
formidable mansions that myriads of sea-fowls are for
ever seen sporting: flying in security down the depth,
half a mile beneath the feet of the spectator. The crow
and the chough avoid those frightful precipices; they
choose smaller heights, where they are less exposed to
the tempest; it is the cormorant, the gannet, the
tarrock, and the terne, that venture to these dreadful
retreats, and claim an undisturbed possession. To the
spectator from above, those birds, though some of them
are above the size of an eagle, seem scarcely as large as
a swallow: and their loudest screaming is scarcely

perceptible.
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But the generality of our shores are not so formidable,
Though they may rise two hundred fathoms above the
surface, yet it often happens that the water forsakes the
shore at the departure of the tide, and leaves a noble
and delightful walk for curiosity on the beach. Not to
mention the variety of shells with which the sand is
strewed, the lofty rocks that hang over the spectator’s
head, and that seem but just kept from falling, produce
in him no unpleasing gloom. If to this be added the
fluttering, the screaming, and the pursuits of myriads of
water-birds, all either intent on the duties of incubation,
or roused at the presence of a stranger, nothing can com-
pose a scene of more peculiar solemnity. To walk along
the shore when the tide is departed, or to sit in the
hollow of a rock when it is come in, attentive to the
various sounds that gather on every side, above and
below, may raise the mind to its highest and noblest
exertions. The solemn roar of the waves swelling into
and subsiding from the vast caverns beneath, the piercing
note of the gull, the frequent chatter of the guillemot,
the loud note of the auk, the scream of the heron,
and the hoarse deep periodical croaking of the cormor-
ant, all unite to furnish out the grandeur of the scene,
and turn the mind to HIM who is the essence of ali
sublimity,
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Yet it often happens that the contemplation of a sea-
shore produces ideas of an humbler kind, yet still not
unpleasing. The various arts of these birds to seize
their prey, and sometimes to elude their pursuers, their
society among each other, and their tenderness and care
of their young, produce gentler sensations. It is ridicu-
Jous also now and then to see their various ways of
imposing upon each other. It is common enough, for
instance, with the arctic gull, to pursue the lesser gulls
so long, that they drop their excrements through fear,
which the hungry hunter quickly gobbles up before it
ever reaches the water, In breeding, too, they have
frequent contests ; one bird who has no nest of her own,
attempts to dispossess another, and puts herself in the
place. This often happens among all the gull kind : and
T have seen the poor bird, thus displaced by her more
powerful invader, sit near the nest in pensive discontent,
while the other seemed quite comfortable in her new
habitation. Yet this place of pre-eminence is not easily
obtained ; for the instant the invader goes to snatch a
mofmentary sustenance, the other enters upon her own,
and always ventures another battle before she relinquishes
the justness of her claim. The contemplation of a cliff
thus covered with hatching birds, affords a very agreeable

entertainment ; and as they sit upon the ledges of the
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rocks, one above another, with their white breasts for-
ward, the whole group has not unaptly been compared
to an apothecary’s shop.

These birds, like all others of the rapacious kind, lay
but few eggs ; and hence, in many places, their number
is daily seen to diminish. The lessening of so many
rapacious birds, may, at first sight, appear a benefit to
mankind ; but when we consider how many of the
natives of our islands are sustained by their flesh, either .
fresh or salted, we shall find no satisfaction in thinking
that these poor people may in time lose their chief sup-
port. The guli, in general, as was said, builds on the
ledges of rocks, and lays from one egg to three, in a nest
formed of long grass and sea~-weed. Most of the kind
are fishy-tasted, with black stringy flesh ; yet the young
ones are better food: and of these, with several other
birds of the penguin kind, the poor inhabitants of our
northern islands make their wretched banquets. They
have been long used to no other food ; and even salted
gull can be relished by those who know mno better.
Almost all delicacy is a relative thing; and the man who
repines at the luxuries of a well-served table, starves not
for want, but from comparison. The luxuries of the
poor are indeed coarse to us, yet still they are luxuries

to those ignorant of better; and it is probable enough



VARIOUS ASFECTS OF THE SEA-SHORE. 7

that a Kilda or a Ferde man may be found to exist, out-
doing Apicius himself in consulting the pleasures of the
table. Indeed, if it be true that such meat as is the
most dangerously earned is the sweetest, no men can
dine so luxuriously as these, as none venture SO hardily
in the pursuit of a dinner. In Jacobson’s History of
the Ferve Islands, we have an account of the method in
which those birds are taken ; and I will deliver it in his
own simple manner.

¢TIt cannot be expressed with what pains and danger
they take these birds in those hich steep cliffs, whereof
many are two hundred fathoms ‘high. But there are
men apt by nature, and fit for the work, who take them
usually in two manners; they either climb from below
into those high premontories, that are as steep as a wall,
or they let themselves down with a rope from above.
When they climb from below, they have a pole five or
six ells long with an iron hook at the end, which they
that are below in the boat, or on the chff; fasten unto
the man’s girdle, helping him up thus to the highest
place where he can get footing; afterwards they also
help up another man ; and thus several climb up as high
as they possibly can; and where they find difficulty, they
help each other up, by thrusting one another up with

their poles. When the first hath taken footing, he
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draws the other up to him, by the rope fastened to his
waist ; and so they proceed, till they come to the place
where the birds build. They there go about as well as
they can in those dangerous places, the one holding the
rope at one end, and fixing himself to the rock; the
other going at the other end from place to place. If it
should happen that he chanceth to fall, the other that
stands firm keeps him up, and helps him up again; but
if he passeth safe, he likewise fastens himself till the
other has passed the same dangerous place also. Thus
they go about the cliffs after birds as they please. It
often happeneth, however (the more is the pity), that
when one doth not stand fast enough, or is not
sufficiently strong to hold up the other in his fall, that
they both fall down, and are killed. In this manner
some do perish every year.’

Mr Peter Clanson, in his deseription of Norway,
writes, that there was anciently a law in that country,
that whosoever climbed so on the cliffs that he fell down
and died, if the body was found before burial, his next
kinsman should go the same way; but if he durst not,
or could not do it, the dead body was not then to be
buried in sanctified earth, as the person was too full of
temerity, and his own destroyer.

¢ When the fowlers are come, in the manner aforesaid,
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to the birds within the cliffs, where people seldom come,
the birds are so tame, that they take them with their
hands ; for they will mot readily leave their young.
But when they are wild, they cast a met, with which
they are provided, over them, and entangle them therein.
In the meantime, there lieth a-boat beneath in the sea,
wherein they cast the birds killed ; and, in this manner,
they can in a short time fill a boat with fowl. When it
is pretty fair weather, and there is good fowling, the
fowlers stay in the cliff seven or eight days together ; for
there are here and there holes in the rocks, where they
can safely rest ; and they have meat let down to them
with a line from the top of the mountain. In the mean-
time some go every day to them, to fetch home what
they have taken.

¢Some rocks are so difficult, that they ean in no
manner get unto them from below ; wherefore they
seek to come down thereunto from above. For this
purpose they have a rope eighty or a hundred fathoms
long, made of hemp, and three fingers thick. The
fowler maketh the end of it fast about his waist, and
between his legs, so that he can sit thereon; and is
thus let down, with the fowling-staff in his hand. Six
men hold by the rope, and let him easily down, laying

a large piece of wood on the brink of the rock, upon
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which the rope glideth, that it may not be worn to
pieces by the hard and rough edge of the stone. They
have, besides, another small line, that is fastened to
the fowler’s body; on which he pulleth, to give them
notice how they should let down the great rope, either
lower or higher ; or to hold still, that he may stay in the
place whereunto he is come. Here the man is in great
danger, because of the stones which are loosened from
the cliff, by the swinging of the rope, and he cannot
avoid them. To remedy this, in some measure, he
hath usually on his head a seaman’s thick and shaggy
cap, which defends him from the blows of the stones,
if they be not too big; and then it costeth him his life s
nevertheless, they continually put themselves in that
danger, for the wretched body’s food sake, hoping in
God’s mercy and protection, unto which the greatest
part of them do devoutly recommend themselves when
they go to work: otherwise, they say, there is no other
great danger in it, except that it is troublesome and
artificial labour ; for he that hath not learned to be so
let down, and is not used thereto, is turned about with
the rope, so that he soon groweth giddy, and can do
nothing ; but he that hath learned the art, considers it
as a sport, swings himself on the rope, sets his feet

against the rock, casts himself some fathoms from
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thence, and shoots himself to what place he will; he
knows where the birds are, he understands how to sit
on the line in the air, and how to hold the fowling-staff
in his hand ; striking therewith the birds that come or
fly away ; and when there are holes in the rocks, and
1t stretches itself out, making underneath as a ceiling
ander which the birds are, he knoweth how to shoot him-
self in among them and there take firm footing. There,
when he is in these holes, he maketh himself loose of
the rope, which he fastens to a crag of the rock, that it
may not slip from him to the outside of the clifft. He
then goes about in the rock, taking: the fowl either with
his hand or with the fowling-staff. Thus, when he bas
killed as many birds as he thinks fit, he ties them n a
bundle, and fastens them to a little rope, giving a sign
by pulling, that they should draw them up. When he
has wrought thus the whole day, and desires to get up
again, he sitteth once more upon the great rope, giving
a new sign that they should pull him up; or else he
worketh himself up, climbing along the rope with his
girdle full of birds. It is also usual, where there are
not folks enough to hold the great rope, for the fowler
to drive a post sloping into the earth, and to make a
rope fast thereto, by which he lets himself down without

anybody’s help, to work in the manner aforesaid. ~Some



32 . SEA-SIDE STUDIES.

rocks are so formed that the person can go into their
cavities by land.

¢ These manners are more terrible and dangerous to
see than to describe; especially if one considers the
steepness and height of the rocks, it seeming impossible
for a man to approach them, much less to climb or
descend. In some places the fowlers are seen climbing
where they can only fasten the ends of their toes and
fingers; mnot shunning such places, though there be a
hundred fathoms between them and the sea. It is a
dear meat for these poor people, for which they must
venture their lives; and many after long venturing, do
at last perish therein.

¢ When the fowl is brought home, a part thereof is
eaten fresh; another part, when there is much taken,
being hung up for winter provision. The feathers are
gathered to make merchandise of, for other expenses.
The inhabitants get a great many of these fowls, as God
giveth his blessing and fit weather. When it is dark
and hazy, they take most ; for then the birds stay in the
rocks: but in clear weather and hot sunshine, they seek
the sea. When they prepare to depart for the season,
they keep themselves most there, sitting on the cliffs
toward the sea-side, where people get at them sometimes

with boats, and take them with fowling-staves.’
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STAFFA.

Among the cliffs of our sea-coast, the most remark-
able are those of the island of Staffa. This island is
remarkable for its columnar stone formations, and having
its Scandinavian name from the resemblance of these
columns to staffs or staves. It belongs to Argyleshire,
being situated at the distance of from four to five miles
from the west coast of Mull, and about seven north
from Icolmkill. Its form is oblong and irregular, about
one mile in length, and half a mile in breadth. *¢The
beauties of Staffa,” says Macculloch, ¢are all comprised
in its coast ; yet it is only in a small space toward the
south and south-east that these are remarkable, as it is
here that the columns occur; westward, the cliffs are
generally low, rude, and without beauty; but in the
north-east quarter, there are five small caves, remark-
able for the loud reports which they give when the sea
breaks into them, resembling the distant discharges of
heavy ordnance. The northernmost point is columnar,
but it is nearly even with the water. The highest point
of the great face is 112 feet from high-water mark. Tt
becomes lower in proceeding towards the west; the

greatest height above M‘Kinnon’s cave being 84 feet.
C
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The same takes place at the Clamshell cave, where the
vertical cliffs disappear, and are replaced by an irregular
declivity of a columnar structure, beneath which the
landing-place is situated. The columns in this quarter
are placed in the most irregular directions, being oblique,
erect, horizontal, and sometimes curved ; while they are
also far less decided in their forms than the large
vertical ones which constitute the great face. When
they reach the grassy surface of the island, they
gradually disappear; but are sometimes laid bare, so
as to present the appearance of a geometrical pavement,
where their ends are seen; in other places displaying
portions of their parallel side. The difficulty of drawing
these columns is such, that no mere artist, be his general
practice what it may, is capable of Justly representing
any point upon the island. It is absolutely necessary
that he should have an intimate mineralogical acquaint-
ance, not only with the rock in general, but with all
the details and forms of basaltic columns ; since no hand
is able to copy them by mere inspection ; so dazzling
and difficult to develop are all those parts in which
the general as well as the particular character consists.
This is especially the case in attempting to draw the
curved and implicated columns, and those which form

the causeway; where a mere artist loses sight of the
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essential part of the character, and falls into a mechani-
cal or architectural regularity. That fault pervades
every representation of Staffa, except one, yet published;
ror are there any of them which might not have been
produced in the artist’s workshop at home. At the
Scollop, or Clamshell Cave, the columns on one side
are bent, so as to form a series of ribs not unlike an
inside view of the timbers of a ship. The opposite wall
is formed by the ends of columns, bearing a general
resemblance to the surface of a honey-comb. This cave
is thirty feet in height, and sixteen or eighteen in
breadth at the entrance; its length being 130 feet, and
the lateral dimensions gradually contracting to its
termination. The inside 1s uninteresting. The noted
rock Buachaile, the Herdsman, is a conoidal pile of
columns, about thirty feet high, lying on a bed of curved
horizontal ones, visible only at low-water. The cause-
way here presents an extensive surface, which terminates
in a long projecting point at the eastern side of the
great cave. It is formed of the broken ends of columns,
once continuous to the height of the cliffs. This alone
exceeds the noted Giant’s Causeway, as well in dimen-
sions as in the picturesque diversity of its surface; but
it is almost neglected among the more striking and

splendid objects by which it is accompanied. The great
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face is formed of three distinet beds of rock, of unequal
thickness, inclined towards the east in an angle of about
nine degrees. The lowest is a rude trap tufa, the
middle one is divided into columns placed vertically to
the planes of the bed, and the uppermost is an irregular
mixture of small columns and shapeless rock. The
thickness of the lowest bed at the western side is about
fifty feet; but, in consequence of the inclination, it
disappears under the sea, not far westward of the Great
Cave.  The columnar bed is of unequal depth, being
only thirty-six feet at the western side, and fifty-four
where the water first prevents its foundation from being
further seen. To the eastward, its thickness is con-
cealed by the causeway. Thus; at the entrance of the
Great Cave on this side, the columns are only eighteen
feet high, becoming gradually reduced to two or three,
till they disappear. The inequality of the upper bed
produces the irregular outline of the ‘island. The
inclination of the columns to the horizon, in consequence
of their vertical position towards the inclined plane of
the bed, produces a very unpleasing effect whenever it
is seen, as it is from the south-west; the inclination of
nine degrees conveying the impression of a fubric totter-
ing and about to fall. Fortunately, the most numerous

and interesting views are found in positions into which
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this defect does not intrude ; and many persons have
doubtless visited Staffa without discovering it. Although
the columns have a general air of straightness and
parallelism, no one is perfectly straight or regular.
They never present that geometrical air, which I just
now condemned in the published views. In this respect
they fall far short of the regularity of the Giant’s Cause-
way. Very often they have no joints; sometimes one
or more may be seen in a long column, while in other
places, they are not only divided into numerous parts,
but the angles of the contact are notched. They are
sometimes also split by oblique fissures, which detract
much from the regularity of their aspect. These joints
are very abundant in the columns that form the interior
sides of the Great Cave, to which, indeed, they are
chiefly limited ; and it is evident, that the action of the
sea, by undermining these jointed columns, has thus
produced the excavation ; as a continuation of the same
process may hereafter increase its dimensions. The
average diameter is about two feet; but they sometimes
attain to four. Hexagonal and pentagonal forms are
predominant ; but they are intermixed with figures of
three, four, and more sides, extending even as far as to
eight or nine, but rarely reaching ten. It is with the

morning sun only that the great face of Staffa can be
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seen in perfection. As the general surface is undulating
and uneven, great masses of light or shadow are thus
produced, so as to relieve that which, in a direct light,
appears a flat insipid mass of straight wall. These
breadths are further varied by secondary shadows and
reflections arising from smaller irregularities ; while the
partial clustering of the columns produces a number of
subsidiary groups, which are not only highly beautiful,
both in themselves and as they combine with and melt
into the larger masses, but which entirely remove that
dryness and formality which is produced by the incessant
repetition of vertical lines and equal members. The
Cormorant’s, or M‘Kinnon’s Cave, though little visited,
in consequence of the frauds and indolence of the boat-
men, is easy of access, and terminates in a gravelly
beach, where a boat may be drawn up. The broad
black shadow produced by the great size of the aperture,
gives a very powerful effect to all those views of the
point of the island into which it enters, and is no less
effective at land, by relieving the minute ornaments of
the columns which cover it. The height of the entrance
is fifty feet, and the breadth forty-eight, the interior
dimensions being nearly the same to the end, and the
length 224 feet. As it is excavated in the lowest

stratum, the walls and the ceiling are without ornament ;
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yet it is striking from the regularity and simplicity of
its form. But the superior part of the front consists of
a complicated range of columns, hollowed into a concave
recess above the opening; the upper part of this colon-
nade overhanging the concavity, and forming a sort of
geometric ceiling ; while the inferior part is thrown into
a secondary mass of broad but ornamental shadow,
which conduces much to the general effect of the whole.
The Boat Cave is accessible only by sea. It is a long
opening, resembling the gallery of a mine, excavated in
the lowest rude stratum ; its height being about sixteen
feet, its breadth twelve, and its depth about 150.
Upwards the columns overhang it, so as to produce a
shadow, which adds much to the effect; while they
retire in a concave sweep, which is also overhung by the
upper mass of cliff, thus producing a breadth of shade,
finely softened into a full light by a succession of smaller
shadows and reflections, arising from the irregular
groupings of the columns. The upper part of this
recess, catching a stronger shadow, adds much to the
composition, while the eye of the picture is found in the
intense darkness of the aperture beneath, which gives
the tone to the whole. The Great Cave is deficient in
that symmetry of position with respeet to the face of

the island, which conduces so much to the effect of the
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Boat Cave. The outline of the aperture, perpendicular
at the sides, and terminating in a contrasted arch, is
pleasing and elegant. The height, from the top of the
arch to that of the cliff above, is 30 feet; and from
the former to the surface of the water, at mean tide, 66.
The pillars by which it is bounded on the western side,
are 36 feet high; while at the eastern they are only 18,
though their upper ends are nearly in the same hori-
zontal line. This difference arises from the height of
the broken columns which here form the causeway ; a
feature which conduces so much to the picturesque effect
of the whole, by affording a solid mass of dark fore-
ground. Towards the west, the height of the columns
gradually increases as they recede from the cave, but
their extreme altitude is only 54 feet, even at low-
water. The breadth of this cave at the entrance is 49
feet, as nearly as that can be ascertained, where there
Is no very precise point to measure from. This con-
tinues to within a small distance of the inner extremity,
when it is reduced to twenty-two; and the total length
is 227 feet. These measures were all made with greai,
care, however they may differ from those of Sir J oseph
Banks. The finest views here are obtained from the
end of the causeway, at low-water. When the tide is

full, it is impossible to comprehend the whole conve-
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niently by the eye. From this position also, the front
forms a solid mass of a very symmetrical form, support-
ing, by the breadth of its surface, the vacant shadow of
the cave itself. Here, also, that intricate play of light,
shadow, and reflection, which is produced by the broken
columns retiring in ranges gradually diminishing, 18
distinctly seen ; while the causeway itself forms a fore-
ground no less important than it is rendered beautiful
by the inequalities and the groupings of the broken
columns. Other views of the opening of this cave,
scarcely less picturesque, may be procured from the
western smaller causeway ; nor, indeed, without bestow-
ing much time and study on this spot, is it possible to
acquire or convey any notion of the grandeur and
variety which it contains. The sides of the cave within
are columnar throughout; the columns being broken
and grouped in many different ways, s0 as to catch a
variety of direct and reflected tints; mixed with
secondary shadows and ' deep invisible recesses, which
produce a picturesque effect, only to be imitated by
careful study of every part. It requires a seaman’s
steadiness of head to make drawings here. As I sat on
one of the columns, the long swell raised the water at
intervals up to my feet, and then subsiding again, left

me suspended high above it, while the silence of these
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movements, and the apparently undisturbed surface of
the sea, caused the whole of the cave to feel like a ship
heaving in a sea-way. The ceiling is divided by a
fissure, and varies in different places. Towards the
outer part of the cave, it is formed of the irregular
rock ; in the middle, it is composed of the broken ends
of columns, producing a geometrical and ornamental
effect, and at the end, a portion of each rock enters
into its composition. Inattention has caused the various
tourists to describe it as if it were all columnar or all
rude. As the sea never ebbs entirely out, the only
floor of this cave is the beautiful green water; reflecting
from its white bottom those tints which vary and
harmonise the darker tonmes of the rock, and often
throwing on the columns the flickering lights which its

undulations catch from the rays of the sun without.’

WATER~-SPOUTS.

Among the remarkable and interesting phenomena of
the ocean we may mention the formation of water-spouts.
These are most frequently to be witnessed by navigators
in the Mediterranean Sea, the Indian Ocean, or the
Atlantic : but they have been occasionally seen from the

sea-shore.
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Meteorolugists are by no means agreed as to the
causes of the water-spout, and it is a matter of dispute
whether their occurrence is to be ascribed to electrical
agency, or to the mechanical action of what is called a
whirlwind. That the phenomenon is usually attended
by a development of electricity seems to be admitted,
but philosophers have not ascertained whether the
electricity is the effect or the cause of the water-spout. It
is certain, however, that the spiral motion of the water
results from the gyratory motion of the air, which itself
may be occasioned by electric agency.

Various descriptions have been given of those singular
phenomena by persons who have witnessed them.

Mr Steward, speaking of the water-spouts seen by him
in the Mediterranean in the year 1701, says that they
all consisted of a transparent tube. ‘It was observable
of all of them, but chiefly of the large pillar, that
towards the end it began to appear like a hollow canal,
only black in the borders but white in the middle; and
though at first it was altogether black and opaque, yet
one could very distinetly perceive the sea-water to fly up
along the middle of this canal as smoke does up a
chimney, and that with great swiftness and a very per-
cepiible motion ; and then, soon after, the spout or canal

burst in the middle, and disappeared little by little, the
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boiling up and the pillar-like form of the sea-water con=
tinuing always the last, even for some time after the
spout disappeared, and perhaps till the spout appeared
again or re-formed itself, which it commonly did in the
same place as before, breaking and forming itself again
several times in a quarter or half an hour.’

Dr Buchanan observed this phenomenon once or twice
during a voyage to and from India  When his attention
was first called to it, he observed a dark thick cloud _
which threw out a long curved spout, while at the same
time a thick fog rose out of the sea. After an interval
of about two minutes, the spout rushed down and Jjoined
the cloud which had risen from the sea. ¢ The cloud from
which the spout descended then moved,’ sa'ys Mr Maxwell,
¢ slowly along, and probably by its motion produced the
curvature of the spout. The fog proceeding from the
sea was of the same colour as the spout, and resembled
the smoke of a steam-engine. The surfuce of the water
under the spout was during the whole time in a state of
violent agitation, and a noise was heard like that of a
waterfall. The spout soon withdrew itsel® again into the
cloud from which it had descended, and the fog receded
into the sea. The whole exhibition did not last more
than three minutes.” The same author had opportunities

at other times of observing similar appearances, and in
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all cases they presented nearly the same phenomena.
¢ At their first formation,” he says, ¢they appear of a
conical tubular form, dropping from a black cloud before
the disturbance of the sea is observed. The black
conical cloud then descends, and the smoke-like appear-
ance from the sea ascends, until they join. ~When the
spout begins to disperse, the black cloud draws itself up,
and a thin transparent tube is left still united to the
cloud that rose from the sea. This, however, is at last
broken, and the phenomenon disappears.’

The Honourable Captain Napier has made some re-
marks, in the Pizilosoﬂzical journal, upon a phenomenon
of the same kind which he observed, and upon the
probable cause of the appearance. ‘On the 6th of
September 1814, in latitude 30° 47’ mnorth, and
longitude by chronometer 62° 40" west, at half-past one
p.M., the wind being variable between W. N. W. and
N. N. E., the ship steering S. E., an extraordinary sort of
whirlwind was observed to form about three cables’ length
from the starboard bow of H. M. ship Erne. It carried
the water up along with it in a cylindrical form, in
diameter to appearance like a water-butt, gradually rising
in height, increasing in bulk, advancing in a southerly
direction, and when at the distance of a mile from the

ship, it continued stationary for several minutes, boiling
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and foaming at the base, discharging an immense column
of water, with a rushing or hissing noise, into the over-
hanging clouds, turning itself with a quick spiral motion,
constantly bending and straichtening according as it was
affected by the variable wiuds, which now prevailed
alternately from all points of the compass. It next
returned to the northward in direct opposition to the
then prevailing wind, and right upon the ship’s starboard
beam, whose course was altered to east in hopes of letting
it pass astern. Its .approach, however, was so rapid, that
we were obliged to resort to the usual expedient of a
broadside, for the purpose of avérting any danger that
might be apprehended, when, after firing several shots,
and one in particular having passed right through it at
the distance of one-third from its base, it appeared for a
minute as if cut horizontally in two parts, the divisions
waving to and fro in different directions, as agitated by
opposite winds, till they again joined for a time, and at
last dissipated in an immense dark cloud and shower of
rain. At the time of its being separated by the effect of
the shot, or more probably by the agitation occasioned in
the air by the discharge of several guns, its base was
considerably within half a mile of the ship, covering a
portion of the surface of the water at least half a furlong,

or even three hundred feet in diameter, from one extreme
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_circumference of ebullition to the other; and the neck of

the cloud into which it discharged itself appeared to have
an altitude of forty degrees of the quadrant, while the
cloud itself extended overhead and all round to a very
considerable distance. Allowing, then, from the ship &
base of a little more than one-third of a nautical mile,
say 2050 feet, and an angle of 40° to the top of the
neck, we shall then have for the perpendicular height of
the spout about 1720 feet, or very nearly one-third of a
statute mile. A little before it burst, two other water-
spouts of an inferior size were observed to the southward,
but their continuance was of short duration.’

If Captain Napier’s calculation of the height of this
water-spout be even an approximation to the truth, it
entirely destroys that theory which attributes the pheno-
menon to the formation of a vacuuw. Liquids will rise
in exhausted tubes to the height at which they exactly
balance a column of atmospheric air having the same
base, and water obeying this law will rise to the height of
about thirty-two feet, as it does in pumps. Now, if this
force acts at all in the formation of water-spouts, it must
be aided by some other agent ; but what that is cannot be
determined in the yresent state of our knowledge upon
the subject : it may be a result of an electrical attraction

dependent on the different electric conditions of the cioud
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and the ascending fluid, or may be produced by the

rotatory motion of the air.

OPTICAL PHENOMENA OF THE SEA-SHORE.

There are some optical phenomena witnessed oc-
casionally on our sea-shores which are highly interesting,
and worthy of our attention. These depend upon the
difference subsisting for a time between the density of the
air, or its power of refraction in different places, which
produces some remarkable optical delusions. A short
explanation will render the causes thus operating
sufliciently obvious.

It is a well-known law in natural philosophy, that a
ray of light, in passing out of one transparent medium
into another, changes its direction—a course under certain
circumstances—that is to say, if the media differ from
each other in density or refracting power.

Let B be a ray of light falling at ¢ on the surface of

B water A A, instead of passing
through the water in the same
direction in which it pre-
viously proceeded, that is, in

the direction of the dotted line

“g CE,it will be bent or refracted
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out of that direction, and will proceed to », and thence, on
issuing from the denser medium, to E. This may be
illustrated in a very simple manner. Place an empty
cup or basin on a table, and put in the centre of the
bottom of it a coin; then retire from the table till the
edge of the vessel hides the coin from the eye, as repre-
sented in the annexed cut. Then let another person fill
;:f} the basin gradually

with water, the coin

will then appear, al-

though it has not in

: reality altered its posi-
fion in the slightest degree. The reason of this has been
already given in the preceding paragraph. The position
of the coin is such, that as the eye is situated, the rays of
light from the coin are intercepted by the edge of the
vessels, and would proceed to 4, so that the comn could not
be seen at the point where the eye is placed. But when
the vessel is filled with water, which is a medium much
more dense than air, the ray of light from the coin is
bent towards the eye, and the coin, as well as the bottom
of the vessel, appears to be higher than it was, and to have
altered its position. This natural law, by which light
changes its direction in passing through media of different

densities, causes the sun, or a star or planet, to be visible
D
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to the eye before it is actually above the horizon, and
while the view of it is actually intercepted by the body of

the earth ; thus let A be the sun or a star, and let A D be

----------------------------------------- : B

a ray of light proceeding from it and falling on the
atmosphere at D in its progressto ¢, where an obsery er is
situated, this ray, on entering the atmosphere at D, is bent
or refracted out of its previous course and proceeds to c,
so that the object A becomes visible at ¢, and appears in
the direction of the line ¢ 8B—that is to say, the object
appears at B while its true position is A.

Now, in correspondence with this general law, variously
modified according to the varying densities of the media
through which the rays of light pass, some remarkable
phenomena have been witnessed. Thus in certain states
of the atmosphere, a person standing on the sea-shore
has been able to see the opposite coasts, which in ordinary
conditions of the intervening air was entirely invisible.
Thus, an individual on the rocks at ¢, who usually could

distinguish nothing but the top of a distant light-house on
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the opposite shore, is sometimes able to perceive distinetly
the whole of the building, and even part of the shore
itself, which he could not perceive unless he were situated
on an eminence at D.

The reason of this is easily understood from what

has been already said. In the annexed figure, the

observer being at ¢, the ray of light from A cannot

reach his eye, but in consequence of the increased

density of the intervening strata of the air, the rays of
light become refracted, the objects become visible, and are
seen at B as if raised out of the water.

In consequence of the variable temperature of the
atzaosphere, it has different refractive powers, and this is
the usual cause of that phenomenon called mirage.  Light
passing throngh a vacuum, or a medium of equal density,
moves in right lines; but when it enters a medium of
different densities, in curves. If a ray of light passes
from an attenuated to a very dense medium, a portion of
light will be reflected, and a part refracted. These

several causes acting upon light, bending and distorting
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its rays, produce a variety of singular optical deceptions
sometimes throwing the images of bodies upon dense
clouds, and at other times investing terrestrial phenomena
with unnatural and almost magical appearances.

In all climates exposed to an extreme temperature,
whether of heat or of cold, the results of unequal refrac-
tion are observed. In the deserts of Africa, the traveller
is often surrounded with appearances which cheer his
drooping spirits with the expectaticn of soon reaching a
place where he may rest himself under the shade of a
verdant foliage, and bathe himself in cool streams or
widely-expanded lakes ; but he gazes on an airy vision,
which is less substantial than the morning cloud. And
so the chilled traveller in arctic climes beholds before him
mighty cities, with their battlements and towers, which,
alas| can give him no shelter, for they are but the
distorted forms of the iceberg and the snow-capped
pinnacles of barren rocks.

M. Monge, who accompanied the French army inte
Egypt, states that in the desert, between Cairo and
Alexandria, the image of the sky was so mingled with
that of the sand, as to give the appearance of a rich and
fertile country. The travellers seemed to be surrounded
with green islands and extensive lakes, together forming

a beautiful landscape in the midst of a sandy plain. Bug
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in vain did the exhausted party press forward to reach
this happy spot, for neither the islands nor the lakes were
there, nothing but a continuation of the same heated
desert over which they had passed so wearily,

Dr Clarke observed a very similar appearance near
Rosetta. The city seemed to be surrounded with a
beautiful sheet of water, and the Greek interpreter, who
accompanied the traveller, could not be persuaded that
the appearance was a delusion ; but they reached Rosetta
without finding water, and when they looked back upon
the country over which they had passed, it appeared as a
vast blue lake.

In more temperate climes this phenomenon is some-
times observed. Dr Vince has given a description of an
appearance of this kind, which he saw in 1798 at Rams-
gate. The topmast of a ship approaching the shore was
Just seen above the water in the horizon, and immediately
above it in the sky, two images of the whole vessel, one
erect and one inverted. But as the ship came into view
the images became less distinet, though they were both
visible after the ship had risen above the horizon.

From the description already given of refraction, it is
easy to determine how a single upright image of a vessel
below the horizon might be formed, but it may not be so

evident how the inverted image is produczed. The sun
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is seen after it has descended beneath the horizon by
ordinary refraction, or rather in consequence of the
refraction of the atmosphere resulting from the common
variation of density. But when a mass of air has its
density increased or diminished by local causes, then an
uncommon l‘eﬁ'zlction is the result, and the line in which
the light moves being more convex than usual, the object
is proportionally thrown upwards, and an erect image
may be seen at a great apparent distance above the
horizon. The inverted image is produced by the crossing
of the rays before they reach the eye—that is to say, the
light from the hull of the vessel is so curved, that it
crosses that which proceeds from the masts before reach-
ing the eye, and consequently the image is inverted. To
produce this appearance, a peculiar constitution of atmo-
sphere is required, but it is not necessary that we should
enter upon this question at present.

Many instances of the appearance of ships in the air
are upon record, but the images are generally described
as being in an upright position. Three persons have
described this phenomenon, as seen in different places
during the year 1662.

Dr Vince also states, that at Ramsgate he has seen
the four turrets of Dover Castle over a hill between

Dover and Ramsgate. But the most remarkable case
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mentioned by this eminent philosopher, was that which
he observed on the evening of the 6th of August 1806,
when the image of the castle was so vividly projected on
the Ramsgute side of the hill, that the hill itself could not
be observed through the image.

The Brocken, a peak of the Hartz Mountains, which
rises to the height of about three thousand three hundred
feet above the level of the sea, has been, for centuries
past, the site of spectral appearances. M. Haue has,
anfortunately for the lovers of the marvellous, enabled
the natural philosopher to explain the cause, and has thus
divested the site of all that interest which arises from a
belief in supernatural visitations. This philosopher had
been long anxious to view the phenomenon, and had
ascended the mountain many times for the purpose, but
without success. On the 23d of May 1797, he was
early on the summit of the mountain, waiting the'sunrise ;
and, about four o’clock in the morning, the luminary
made its appearance above the horizon. The sky was
clear, and the rays of the morning sun were tinging the
summit of the hills with its golden hue, when he saw on
a cloud, in a direction opposite to that on which the sun
rose, towards the Achtermanshoe, a gigantic human
figure, with his face towards him. ~While gazing on the

prodigious spectre with a feeling not free from terror, a



56 SEA-SIDE BTUDIES.

sudden gust of wind threatened to blow away his hat, but
lifting his hand to detain it, he saw the spectre mimic his
action, and was at once freed from the terror which had
already crept upon him. He then changed his attitude
and place, and found that the figure always followed his
motions. M. Haue was then joined by a person who had
accompanied him to the top of the mountain, when a
second colossal spectre made its appearance, and soon
afterwards a third. The figures first seen were evidently
produced by the projection of the shadow of the two
persons upon the clouds by the horizontal rays of the sun.
The appearance of the third figure was, no doubt, caused
by the duplication of one of the figures by the unequal
refraction of the atmosphere.

The fata morgana is another illustration of the same
illusive appearance. This curious phenomenon is seen at
the pharos of Messina, in Sicily, and has, for centuries
past, been celebrated in the annals of superstition. A
spectator, standing on an elevated place in the city of
Reggio, commanding a view of the bay, with his back to
the rising sun, may often observe, when the rays form an
angle of about 45° with the horizon, the objects on the
shores vividly painted on the surface of the water.
Palaces, castles, towers, and arches, are distinctly re-

flected from the surface of the water as from a mirror ;
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and men, horses, and cattle are seen rapidly passing from
place to place, presenting together a beautiful picture,
which the spectator gazes upon with a feeling of super-
stitious admiration.

Similar appearances have been frequently seen upon
the lakes of Ireland, with all of which some legends are
connected. The story of O’Donoughoo, who haunts the
beautiful lake of Killarney, is well known to those who
are lovers of the marvellous. O’Donoughoo was a cele-
brated chieftain, who possessed the art of magic. Being
strongly solicited by his lady to give her some proof of
his skill, he assumed the shape of a demon, and her
courage failing, he suffered for his temerity, and dis-
appeared. Ever since he has been accustomed to ride
over the lake, on a horse shod with silver, his punishment
being to continue the monotonous exercise until the shoes
are worn out. On the morning of the 1st of May,
thousands assemble around the lake to see him, and there
can be no doubt that the figure said to have been
witnessed by credible travellers, is the shadow of a man
on horseback riding upon the shore.

Mr Scoresby has mentioned in his ¢ Account of the
Arctic Regions’ several curious instances of unusual
refraction, observed by him during his polar voyages.

While sailing along the coast of Spitzbergen, with an
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easterly wind, he observed a singular transformation of
the Foreland or Chartles’s Island. There seemed to be
a mountain in the form of a slender monument, and near
it a prodigious and perfect arch, thrown over a valley, at
least a league in breadth. This scene, however, did not
last long, but was presently followed by the appearance
of casﬂes, spires, towers, and battlements, which changed
their forms so rapidly, that the metamorphoses seemed as
though they were the work of an occult agent. ¢ Every
object,” says Mr Scoresby, * between the north-east and
south-east points of the compass, was more or less deformed
by this peculiar refraction.’

At other times, Mr Scoresby observed similar results
produced, and, from the whole of his observations, he
deduces :

1. That the effects of unusual refraction occur in the
evening or night, after a clear day.

2. That they are most frequent on the commence-
ment or approach of easterly winds.

3. That the mixture, near the surface of the land or
sea, of two streams of air having different temperatures,
and the irregular deposition of imperfectly condensed
vapour, are the causes of these phenomena.

Man is given to superstition ; and the unassisted senses

being frequently incapable of giving accurate information
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as to the authenticity of the natural appearances by which
he is surrounded, sometimes aid the innate propensity,
and lead to erroneous conclusions. Yet all the sensations,
by which we become acquainted with material existence,
are produced by external nature acting upon the organs
of sense, and we are consequently exposed to deception,
either from the accidental construction of the organs, or
the faise impression conducted to them by the objects
which act on them. Thus it is that the sensations
produced by natural phenomena, uncorrected by a
philosophical examination of causes, may encourage the
superstitious feelings of our nature; and in this way we
may account for many of those opinions which are to be
found among the illiterate in all nations.

We are not, however, on this account to discard the
testimony of our senses, but to receive it with care, if not
with suspicion. The conditions under which the senses
are acted upon should be considered, and the capabilities
of the organs should not be overrated. The senses are
not the causes of the deception, in the appearances which
have been described, but they are the agents by which
the deception is conveyed to the mind. To correct the
errors which are mot compensated for by the senses, is
one of the objects of natural philosophy. We are de-

ceived by the phenomenon of refraction, because the eye
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is unable to detect the manner in which the appearance is
transmitted to the organ of sight. By experiment, it is die-
covered that in passing through a fluid medium the rays
of light are refracted, and hence we infer that the same
effect must be produced when they pass through the
atmosphere. The eye might be for ever fixed on the
heavenly bodies, without discovering that their apparent
is not their real place; and we might still have imagined
the heavens to have a diurnal revolution round the earth,
if experiment and extended observation, gnided by
reason, had not discovered the circumstances under which
our senses are acted upon. But it must not be supposed
that the organs of sense are insufficient for the purposes
for which they were formed. Such a sentiment would be
derogatory to the skill displayed in their construction,
and their adaptation to the nobler principles of our nature.
The organs of sense are sufficient to enable man to supply
his wants and to gather pleasure from external nature :
and if we may be deceived by appearances, the improvable

reason may detect the error, and explain the cause.
V7 )

CHANGES WHICH HAVE OCCURRED ON OUR SEA-COASTS.

In the course of past ages, several very remarkable

alterations have taken place in various parts of our
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sea-shores, which a rambler by the margin of the ocean
cannot but regard as a highly interesting subject of
thought. Iyell states the follo;\ving particulars on this
subject :

¢ If we follow the eastern and southern shores of the
British islands, from our Ultima Thule in Shetland, to
the Land’s End in Cornwall, we shall find evidence of a
series of changes since the historical era, very illustrative
of the kind and degree of force exerted by tides and
currents, co-operating with the waves of the sea. In
this survey we shall have an opportunity of tracing their
joint power on islands, promontories, bays, and estuaries;
on bold, lofty cliffs, as well as on low shores; and on
every description of rock and soil, from granite to blown
sand.

The northernmost group of the British islands, the
Shetland, are composed of a great variety of rocks,
including granite, gneiss, mica-slate, serpentine, green-
stone, and many others, with some secondary rocks,
chiefly sandstone and conglomerate. These islands are
exposed contin'ually to the uncontrolled violence of the
Atlantic, for no land Intervenes between their western
shores and America. The prevalence, therefore, of
strong westerly gales, causes the waves to be sometimes

driven with irresistible force upon the coast, while thers
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is also a current setting from the north. The spray of
the sea aids the decomposition of the rocks, and prepares
them to be breached by the mechanical force of the
waves. Steep cliffs are hollowed out into deep caves
and lofty arches; and almost every promontory ends in
a cluster of rocks, imitating the forms of columns,
pinnacles and obelisks.

‘ Modern observations shew that the rveduction of
continuous tracts to such insular masses is a process in
which nature is still actively engaged. ¢ The isle of
Stenness,” says Dr Hibbert, ‘ presents a scene of
unequalled desolation. In stormy winters, huge blocks
of stones are overturned or are removed from their
native beds, and hurried up a slight acclivity to a
distance almost incredible. In the winter of 1802, a
tabular-shaped mass, eight feet two inches by seven feet,
and five feet one inch thick, was dislodged from its bed,
and removed to a distance of from eighty to ninety feet.
I measured the recent bed from which a block had been
carried away the preceding winter (a.Dp. 1818), and
found it to be seventeen feet and a half by seven feet,
and the depth two feet eight inches. The removed
mass had been borne to a distance of thirty feet, when
it was sbivered into thirteen or more lesser fragments,

some of vhich were carried still farther, from 30 to
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120 feet. A block, nine feet two inches by six feet and
a half, and four feet thick, was hurried up the acclivity
to a distance of 150 feet.”

¢ At Northmavine also, angular blocks of stone have
been removed in a similar manner to considerable dis-
tances by the waves of the sea.

¢In addition to numerous examples of masses detached
and driven by the waves, tides, and currents from their
place, some remarkable effects of lightning are recorded
in these isles. At Funzie, in Fetlar, about the middle
of the last century, a rock of mica-schist, 105 feet long,
ten feet broad, and in some places four feet thick, was
in an instant torn by a flash of lightning from its bed,
and broken into three large, and several smaller frag-
ments. One of these, twenty-six feet long, ten feet
broad, and four feet thick, was simply turned over.
The second, which was twenty-cight feet long, seventeen
broad, and five feet in thickness, was hurled across a
high point to the distance of fifty yards. Another
broken mass, about forty feet long, was thrown still
farther, but in the same direction, quite into the sea.
There were also many smaller fragments scattered up
and down.

¢ When we thus see electricity co-operating with the

violent movements of the ocean in heaping up piles of
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shattered rocks on dry land, and beneath the waters, we
cannot but admit that a region which shall be the
theatre, for myriads of ages, of the action of such dis-
turbing causes, might present, at some future period, if
upraised far above the bosom of the deep, a scene of
havoc and ruin that may compare with any now found
by the geologist on the surface of our continents.

‘In some of the Shetland Isles, as on the west of
Meikle Roe, dikes, or veins of soft granite, have
mouldered away; while the matrix in which they were
enclosed, being of the same substance, but of a firmer
texture, has remained unaltered. Thus, long narrow
ravines, sometimes twenty feet wide, are laid open, and
often give access to the waves. After describing some
huge cavernous apertures into which the sea flows for
250 feet in Roeness, Dr Hibbert, writing in 1822,
enumerates other ravages of the ocean. “A mass of
rock, the average dimensions of which may perhaps be
rated at twelve or thirteen feet square, and four and a
half or five in thickness, was first moved from its bed,
about fifty years ago, to a distance of thirty feet, and
has since been twice turned over.

¢t But the most sublime scene is where a mural pile
of porphyry, escaping the process of disintegration that

23 devastating the coast, appears to have been left as a
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gort of rampart against the inroads of the ocean. The
Atlantic, when provoked by wintry gales, batters against
it with all the force of real artillery—the waves having,
in their repeated assaults, forced themselves an entrance.
This breach, named the Grind of the Navir, is widened
every winter by the overwhelming surge that, finding a
passage through it, separates large stones from its sides,
and forces them to a distance of no less than 180 feet.
In two or three spots, the fragments which have been
detached are brought together in immense heaps, that
appear as an accumulation of cubical masses, the product
of some quarry.”

It is evident, from this example, that although the
greater indestructibility of some rocks may enable them
te withstand, for a longer time, the action of the
elements, yet they cannot permanently resist. There
are localities in Shetland, in which rocks of almost évery
variety of mineral composition are suffering disintegra-
tion ; thus the sea makes great inroads on the clay slate
of Fitfel Head, on the serpentine of the Vord Hill in
Fetlar, and on the mica-schist of the Bay of Triesta, on
the east coast of the same island, which decomposes into
angular blocks. The quartz rock on the east of Walls,
and the gneiss and mica-schist of Garthness, suffer the

pame fate.
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¢ Such devastation cannot be incessantly committed
for thousands of years without dividing islands, until
they become at last mere clusters of rocks, the last
shreds of masses once continuous. To this state many
appear to have been reduced, and innumerable fantastic
forms are assumed by rocks adjoining these islands, to
which the name of Drongs is applied, as it is to those of
similar shape in Ferce.

¢ The granite rocks between Papa Stour and Hillswick
Ness afford an example. A still more singular cluster
of rocks is seen to the south of Hillswick Ness, which
presents a variety of forms as viewed from different
points, and has often been likened to a small fleet of
vessels with spread sails. We ay imagine that in the
course of time Hillswick Ness itself may preéeut a
similar wreck, from the unequal decomposition of the
rocks whereof it is composed, consisting of gneiss and °
mica-schist, traversed in all directions by veins of felspar-
porphyry.

¢ Midway between the groups of Shetland and Orkney
is Fair Island, said to be composed of sandstone, with
high perpendicular cliffs. The current runs with such
velocity, that during a calm, and when there is no swell,
the rocks on 1ts shores are white with the foam of the

sea driven against them. The Orkneys, if carefully
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examined, would probably illustrate our present topic as
much as the Shetland group. The north-east promon-
tory of Sanda, one of these islands, has been cut off in
modern times by the sea, so that it became what is now
called Start Island, where a lighthouse was erected
in 1807, since which time the new strait has grown
broader.

‘To pass over to the mainland of Scotland, we find
that in Inverness-shire there have been inroads of the
sea at Fort George, and others in Morayshire, which
have swept away the old town of Findhorn. On the
coast of Kincardineshire, an illustration was afforded, at
the close of the last century, of the effect of promon-
tories in protecting a line of low-shore. The village of
Mathefs, two miles south of Johnshaven, was built on
an ancient shingle beach, protected by a protecting
ledge of limestone rock. This was quarried for lime to
such an extent that the sea broke through, and in 1795
carried away the whole village in one night, and pene-
trated 150 yards inland, where it has maintained its
ground ever since, the newivilla‘ge having been built
farther inland on the new shore. 1In the Bay of
Montrose, we find the North Esk and the South Esk
rivers pouring annually into the sea large quantities of

sand and pebbles, yet they have formed no deltas; for
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the waves, aided by the current, setting across their
mouths, sweep away all the materials. Considerable
beds of shingle, brought down by the North Esk, are
seen along the beach.

¢ Proceeding southwards, we learn that at Arbroath,
in Forfarshire, which stands on a rock of red sandstone,
gardens and houses have been carried away since the
commencement of the present century by encroachments
of the sea. It had become necessary, before 1828, to
remove the lighthouses, at the mouth of the estuary of
the Tay, in the same county, at Button Ness, which were
built on a tract of blown sand, the sea having encroached
for three quarters of a mile.

¢The combined power which waves and currents can
exert in estuaries (a term which I confine to bays
entered both by rivers and the tides of the sea) was
remarkably exhibited during the building of the Bell
Rock Lighthouse, off the mouth of the Tay. The Bell
Rock is a sunken reef, consisting of red sandstone, being
from twelve to sixteen feet under the surface at high-
water, and about twelve miles from the mainland. At
the distance of 100 yards, there is a depth, in all
direstions, of two or three fathoms at low-water. In
1807, during the erection of the lighthouse, six large

blocks of granite, which had been landed on the reef,
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were removed by the force of the sea, and thrown over
a rising ledge to the distance of twelve or fifteen paces ;
and an anchor, weighing about 22 cwt., was thrown
up upon the rock. Mr Stevenson informs us, moreover,
that drift-stones, measuring upwards of thirty cubic
feet, or more than two tons-weight, have, during storms,
been often thrown upon the rock from the deep water.

¢ Among the proofs that the sea has encroached on
the land bordering the estuary of the Tay, Dr Fleming
has mentioned a submarine forest which has been traced
for several miles along the northern shore of the county
of Fife. But subsequent surveys seem to have shewn
that the bed of peat containing tree-roots, leaves, and
branches, now occurring at a lower level than the Tay,
must have come into its present position by a general
sinking of the ground on which the forest grew. The
peat-bed alluded to is not confined, says Mr Buist, to
the present channel of the Tay, but extends far beyond
it, and is covered by stratified clay from fifteen to
twenty-five feet in thickness, in the midst of which, in
some places, is a bed full of sea-shells. Recent dis-
coveries having established the fact that upward and
downward movements have affected our island since the
general coast-line had nearly acquired its present shape,

we must hesitate before we attribute any given change
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to a single cause, such as the local encroachment of the
sea upon low land.

* On the coast of Fife, at St Andrews, a tract of land.
said to have intervened between the castle of Cardinal
Beaton and the sea, has been entirely swept away, as
were the last remains of the Priory of Crail, in the same
county, in 1803. On both sides of the Firth of Forth,
land has been consumed ; at North Berwick, in particu-
lar, and at Newhaven, where an arsenal and dock, built
in the reign of James IV., in the fifteenth century, has
been overflowed. i

“If we now proceed to the English coast, we find
records of numerous lands having been destroyed in
Northumberland, as those near Bamborough and Holy
Island, and at Tynemouth Castle, which now overhangs
the sea, although formerly separated from it by a strip
of land. At Hartlepool, and several other parts of the
coast of Durham composed of magnesian limestone, the
sea has made considerable inroads.

¢ Almost the whole coast of Yorkshire, from the
mouth of the Tecs to that of the Humber, is in a state
of gradual dilapidation. That part of the cliffs which
consist of lias, the oolite series, and chalk, decays slowly.
They present abrupt and naked precipices, often 300

feet in height ; and it is only at a few points that the
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grassy covering of the sloping talus marks a temporary
relaxation of the erosive action of the sea. The chalk-
cliffs are worn into cuves and needles in the projecting
headland of Flamborough, where they are decomposed
by the salt spray, and slowly crumble away. But the
waste is most rapid between that promontory and Spurn
Point, or the coast of Holderness, as it is called, a tract
consisting of beds of clay, gravel, sand, and chalk
rubble. The irregular intermixture of the argillaceous
beds causes many springs to be thrown out, and this
facilitates the undermining process, the waves beating
against them, and a strong current setting chiefly from
the north. The wasteful action is very conspicuous at
Dimlington Height, the loftiest point in Holderness,
where the beacon stands on a cliff 146 feet above high-
water, the whole being composed of clay, with pebbles
scattered through it.

‘In the old maps of Yorkshire, we find spots, now
sand-banks in the sea, marked as the ancient sites of the
towns and villages of Auburn, Hartburn, and Hyde.
“ Of Hyde,” says Pennant, ‘only the tradition is left ;
aud near the village of Hornsea, a street called Hornsea
Beck has long since been swallowed.” Owthorne and
its church have also been in great part destroyed, and

the village of Kilnsea; but these places are now removed
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farther inland. The annual rate of encroachment at
Owthorne for several years preceding 1830, is stated to
have averaged about four yards. Not unreasonable
fears are entertained that at some future time the Spurn
Point will become an island, and that the ocean,
entering into the estuary of the Humber, will cause
great devastation. Pennant, after speaking of the
silting up of some ancient ports in that estuary, observes,
¢ But, in return, the sea has made most ample reprisals;
the site, and even the very names of several places, once
towns of note upon the Humber, are now only recorded
in history ; and Ravensper was at once a rival to Hull
(Mavox, Ant. Exch. i. 422), and a port so very con-
siderable in 1332, that Edward Baliol and the con-
federated English Barons sailed from hence to invade
Scotland ; and Henry IV., in 1399, made choice of this
port to land at, to effect the disposal of Richard IIL.;
yet the whole of this has long since been devoured by
the merciless ocean ; extensive sands, dry at low=water,
are to be seen in their stead.”

¢ Pennant describes Spurn Head as a promontory in
the form of a sickle, and says the land, for some miles
to the north, was ¢ perpetually preyed on by the fury of
the German Sea, which devours whole acres at a time,
and exposes on the shores considerable quantities of

beantiful amber.”
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¢ According to Bergmann, a strip of land, with
several villages, was carried away near the mouth of the
Humber in 1475.

¢ The maritime distriet of Lincolnshire consists chiefly
of lands that lie below the level of the sea, being
protected by embankments. Great parts of this fenny
tract were, at some unknown period, a woody country,
but were afterwards inundated, and are now again
recovered from the sea. Some of the fens were
embanked and drained by the Romans; but after their
departure the sea returned, and large tracts were
covered with beds of silt, containing marine shells, now
again converted into productive lands. Many dreadful
catastrophes are recorded by incursions of the sea,
whereby several parishes have been at different times
overwhelmed.

¢Tt has been lately proposed by Sir John Rennie and
others, to rescue from the dominion of the sea a large
part of what is called ¢ the Wash,” between the
counties of Lincoln and Norfolk. The plan for accom-
plishing this object consists in deepening and straighten-
ing the channels of the rivers Ouze, Nene, Witham, and
Welland, all of which are to be confined between well-
formed banks, and united into one grand channel in the

centre of the Wash. The land already gained by



74 SEA-SIDE STUDIES.

similar operations since the middle of the seventeenth
century is of vast extent, and the additional space which
the projectors hope to reclaim on the opposite shores of
Lincoln and Norfolk would amount to 150,000 acres,
and be half as large again as the county of Rutland in
area.

¢So great is the quantity of mud suspended in the
tidal waters of the rivers entering the Wash, that the
accumulation of soil by * warping,” wherever the force
of thé winds and currents can be checked, is surprisingly
capid. Thus, for example, when a portion of the old
channel of the Ouze, containing 800 acres, was descrted
by an alteration of the drainage, it was warped up,
without any artificial aid, to the height of twenty-five
feet in five or six years.

«We come next to the cliffs of Norfolk and Suffolk,
where the decay is in general incessant and rapid. At
Hunstanton, on the north, the undermining of the lower
arenaceous beds at the foot of the cliff, causes masses of
red and white chalk to be precipitated .from above.
Between Hunstanton and Weybourne, low hills, or
dunes, of blown sand, are formed along the shore, from
fifty to sixty feet high. They are composed of dry
sand, bound in a compact mass by the long creeping

roots of the plant called Marram (Arundo arenaria).



CHANGES ON OUR SEA COASTS, 75

Such is the present set of the tides, that the harbours of
Clay, Wells, and other places, are securely defended by
these barriers; affording a clear proof that it is not the
strength of the material at particular points that deter-
mines whether the sea shall be progressive or stationary,
but the general contour of the coast.

¢ The waves constantly undermine the low chalk-cliffs,
covered with sand and clay, between Weybourne and
Sherringham, a certain portion of them being annually
removed. At the latter town I ascertained, in 1829,
some facts which throw light on the rate at which the
sea gains upon the land. Tt was computed, when the
present inn was built, in 1805, that it would require
seventy years for the sea to reach the spot; the mean
loss of land being calculated, from previous observations,
to be somewhat less than one yard annually. The
distance between the house and the sea was fifty yards;
but no allowance was made for the slope of the ground
being from the sea, in consequence of which, the waste
was naturally accelerated every year, as the cliff grew
lower, there being at each succeeding period less matter
to remove when portions of equal area fell down.
Between the years 1824 and 1829, no less than
seventeen yards were swept away, and only a small

garden was then left between the building and the sea.
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There was, in 1829, a depth of twenty feet (sufficient
to float a frigate) at one point in the harbour of that
port, where, only forty-eight years before, there stood a
cliff fifty feet high, with houses upon it! If once in
half a century an equal amount of change were produced
suddenly by the momentary shock of an earthquake,
history would be filled with records of such wonderful
revolutions of the earth’s surface; but if the conversion
of high land into deep sea be gradual, it excites only
local attention. The flag-staff of the Preventative
Service station, on the south side of this harbour, was
thrice removed inland between the years 1814 and
1829, in consequence of the advance of the sea.

¢ Farther to the south, we find cliffs composed, like
those of Holderness before mentioned, of alternating
strata of . blue clay, gravel, loam, and fine sand.
Although they sometimes exceed 300 feet in height,
the havoc made on the coast is most formidable. The
whole site of ancient Cromer now forms part of the
German Ocean, the inhabitants having gradually re-
treated inland to their present situation, from whence
the sea still threatens to dislodge them. In the winter
of 1825, a fullen mass was precipitated from near the
lighthouse, which covered twelve acres, extending far

into the sea, the clifs being 250 feet in height. The
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undermining by springs has sometimes c‘uused large
portions of the upper part of the cliffs, with houses still
standing upon them, to give way, so that it is impossible,
by erecting breakwaters at the base of the cliffy,
permanently to ward off’ the danger.

‘On the same coast, says Mr R. C. Taylor, the
ancient villages of Shipden, Wimpwell, and Eccles have
disappeared ; several manors and large portions of
neighbouring parishes having, piece after piece, been
swallowed up; mnor has there been any intermission,
from time immemorial, in the ravages of the sea along a
line of coast twenty miles in length, in which these
places stood. Of Eccles, however, a monument still
remains in the ruined tower of the old church, which is
half buried in the dunes of sand within a few paces
(60?) of the sea-beach. So early as 1605, the
inhabitants petitioned James I. for a reduction of taxes,
as 300 acres of land, and all their houses, save fourteen,
had then been destroyed by the sea. Not one-half that
number of acres now remain in the parish, and hills of
blown sand now occupy the site of the houses which
were still extant in 1605. When I visited the spot in
1839, the sea was fast encroaching on the sand-hills, and
had laid open on the beach the foundations of a house

fourteen yards square, the upper part of which had
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evidently been pulled down before it had been buried
under sand. The body of the church has also been

long buried, but the tower still remains visible.’

ALGZE OR SEA-WEEDS.

The marine Algee or Sea-weeds afford a subject of
most interesting study to those who frequent the sea-
side. The following observations are from an excel-
lent little manual by Miss Gifford, called the Marine
Botanist.

‘ Their structure in many instances is exceédinglysimple;
consisting in some species of strings of cellules loosely
adhering together; others present the appearance of
branched threads, which in those kinds of a more perfect
structure are joined together and form the stem and
branches. In the higher tribes, many kinds possess
distinct stems and leaf-like fronds, resulting from a mem-

braraceous expansion of the stem, which continues its
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course through the frond, and assumes the character of"a
midrib or vein (presenting in this instance, a manner of
growth nearly analogous to that of the fronds of Fern«).
At a later period what constituted originally the midrib
of the frond becomes 4 branch, as in Delesseria. M:ny
Algz are parasitical on the larger species, others have
knob-like, flat leather-like or fibrous roots, by which they
adhere to rocks, stones, shells, and other substances. It
is doubted whether they derive any nourishment from
these roots, which secem to partake more of the character
of clasping fibres or tendrils than of a true root. The
fructification of the Algee is in general very minute,
requiring the aid of a good microscope for its detection.
It either consists of wart-like minute bodies termed
capsules, or of spots variously disposed. in, or on the
surface of the fronds, called granules ; the spots in which
the granules are placed are termed sori. Some plants
bear both these kinds of fruits ; when such is the case,
the capsules are described as the primary and the granules
as the secondary fruit. This is done for greater clearness
in the deseriptions, and is not intended to convey the idea
that one form is of more importance than the other, as
both the seeds (sporules) contained in the capsules and the
granules are each alike capable of producing a new plant.

Many species of Fucoides are furnished with air-vessels,



80 SEA-SIDE STUDIES.

which float them in the water. In the Fucus vesiculosus,
these vesicles arise within the substance of the frond ;
while in the curious Sargassum bacciferum, or Gulf-weed,
they are currant-shaped, and borne on short stalks. This
was the species encountered by Columbus when entering
the Gulf of Mexico : it is generally found floating in vast
masses, quite unattached to any other substance. This
and another species of the same genus are occasionally
thrown, after violent storms, on our Atlantic coasts, but
neither kinds are natives of our seas. The name
Sargassum is derived from the Spanish Sargazo, a term
applied to the floating masses of sea-weed that occur in
some latitudes. This plant is called by the French
Raisin des Tropiques, probably from the form and
abundance of the air-vessels.

¢ Similarity of colour in marine-plants is a characteristic
feature that often accompanies plants of an allied
structure. Thus the olive-green series (Melanospermesz)
contains plants of the most perfect structure and largest
size. The red series (Rhodospermew) are remarkable
for the delicacy of their tissue, and for possessing a double
system of fructification, that is, producing both capsules
and granules. While the grass-green series (Chloro-
sperme) possess the simplest structure, and their seeds

at certain periods are endowed with a singular power of
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locomotion ; whether voluntary or not, is still a matter
of dispute amongst botanists.

¢ Though the colour may often serve as an index where-
by to determine the series, &c., to which a species
belongs, the young student must be careful not to trust
too implicitly to this guide ; taking care to collect such
plants as grow in a favourable situation for the develop-
ment of their natural hues. Many of the red series,
when growing in unfavourable situations, assume a
yellowish-green or whitish colour. “Laurencia pinnatifida,”
Dr Harvey observes, ‘‘is particularly variable in this
respect. When this species grows near low-water mark,
1t is of fine, deep purple-red ; a little higher it is a dull
purple-brown ; higher still, a pale brownish-red ; and,
at last, near high-water mark, it is often yellowish or
greenish.  Chondrus crispus, too, when found in shallow
water, is often of a bright herbaceous green ; and
Ceramium rubrum passes through every shade of red and
yellow, and at last degenerates into a dirty-white before
1t ceases to grow. All these species vary in form and
size as they do in colour, and the various anomalous
shapes that they assume are almost sure to deceive a
young botanist into the belief that the varieties are so
many different species.” The Cystoseira ericoides, when

seen growing under water, appears clothed in the most
F
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beautiful rainbow hues, but when removed from the
water is found to be of a dark olive-green: a few others
possess this remarkable property, which is termed
iridesoent.

‘In enumerating the different uses of sea-weed, its
mmportance to the various animals inhabiting the sea first
claims attention. Innumerable animalcule, which form
the principal food of the whale and of many species of
fish eaten by man, derive their sustenance from the Algz,
which is as necessary to them as the vegetation of the

land is to the different living creatures upon it. Thus

¢ Huge ocean shews, within his yellow strand,
A habitation marvellously planned,
For life to occupy.”
¢ The following observations made by Captain Grey,
during the course of his homeward voyage from Australia,
are interesting in connection with this subject, and also
as relating to animals of whose habits and means of
existence we have, from the nature of the element they
inhabit, but little acquaintance. Captain Grey says:
“In 26° N. lat. we entered a portion of the sea covered
with patches of sea-weed, around which swarmed numer-
ous eel-like fish, crabs, shrimps, and little blue fish.
These last swam under those floating islands, sometimes

leaving them for a little distanee, but they always
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returned or swam to another: the crabs crawled in and
out amongst the sea-weed, and other fish of a large size
came to these spots to deposit their spawn ; so that we
were in an archipelago of floating islands, teeming with
busy inhabitants and animal enjoyment. August 30th,
a pine-tree passed us, covered with barnacles, and sur-
rounded by fish, which swam about this floating island,
eating such things as fell from it. No portion of the
globe is more thickly inhabited, or affords, in proportion
to its size, a greater amount of animal enjoyment than
did this wave-tossed isle. On it were innumerable bar-
nacles, several species of teredo; one of which, having its
head shaped like a screw divided into two equal portions,
I believe to have been quite new. Many varieties of
crabs and minute insects, shaped like a slug, fed on the
sea-weed growing on the log.” A description which
reminds one forcibly of that given by Milton, in his

account of the Creation, where he says :

¢“ Forthwith the sounds and seas, each creek and bay,
With fry innumerable swarms, and shoals
Of fish, that with their fins and shining scales
Glide under the green wave, in sculls that oft
Bank the mid sea : part single, or with mate
Graze, the sea-weed their pasture, and through groves of
coral stray.”

* The Fucus vesiculosus affords excellent winter pro-
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vender for cattle. Turnersays: ¢ In the islands of Jura
and Skye they regularly feed upon it during winter. Tt
- is the Kiie-tang of Norway, and cow-weed of the north-
west of Scotland, and the west of Ireland : in Gothland,
the people boil it with coarse flour, and feed their pigs
upon it, whence they call it swine-tang.” Dr Drummond
observes, that ‘‘it is much used by the poorer classes
about Larne (near Belfast) for feeding pigs. Boiling
water being poured upon it, which softens and renders
it glutinous, it is then mixed with greens or potatoes,
or even given by itself. Many persons have assured me
that the pigs are not only very fond of it, but that they
thrive upon it remarkably well.” Fucus serratus is also
used as winter provender in some northern countries ;
and in Norway is called bred-tang, being given to the
cattle, sprinkled with meal.

‘ During the late severe winter (in 1847), many of the
poor along the western and north-west coasts of Ireland
subsisted almost entirely upon sea-weed, probably the
dulse Rhodomenia palmata, which is by far the most
abundant edible species : it is the dulliosg of the High-
landers, and dillish of the Irish. After being soaked
in fresh water, it is eaten either boiled or dried, and in
the latter state has something of a violent scent and

flavour. Iridze edulis is also eaten by the poor, either
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raw, or cooked in the frying-pan. Alaria esculenta is
said to be much eaten in Scotland, and frequently ex-
posed for sale in the markets, along with the young fronds
and stems of Laminaria digitata and saccharina. The
two species, Chondrus crispus and mamillosus, constitute
the Carrageen, or Irish Moss, which when bleached white
and boiled into a jelly, forms a nutritious food for invalids
and delicate people. When properly prepared, it is
uvearly as agreeable to the taste as calf’s-jelly or blanc-
mange. Porphyra laciniata and vulgaris are sold under
the name of Laver in England, Sloke or Slokaun in Scot-
land and Ireland; it is eaten after being well boiled,
when it forms a favourite vegetable with many persons.
In Wales it is fried with oatmeal, and brought to table
under the name of Laver-bread; this, I am informed, is
very palatable, and is a dish much relished by those who
are accustomed to eat it. But of all those used for food,
Dr Harvey says, ¢ Gigartina lichenoides, an East Indian
species, feselllb]illg our G. compressa, which, if as
abundant, would be equally valuable, deserves the first
sank,  This, under the name of Ceylon Moss, is much
used in the East as a nutritive article of food, and for
giving consistence to other dishes. It is of a very gelatinous
nature, and when boiled down is almost wholly convertible

into jellv, which is of a purer nature than that obtained
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from our Chondri. Large quantities are annually sold.
The famous edible nests of China, the finest of which sell
for their weight in gold, are constructed by a species of
swallow from some undetermined plant of this genus,
allied to G. lichenoides.”

‘ As a manure, sea-weed is much valued by the dwellers
along many of our sea-shores. A lady resident of the
Norfolk coast, informs me that she has found it capital
manure for most garden plants, and that it is quite as
good for forcing sea-kale by Christmas, as stall litter,
the only care necessary is not to let it heat too fast.” In
the Channel Islands, the *“ vraicking,” or sea-weed harvest,
presents a picturesque and busy scene ; along the beach
of some large bay, at low-water, numbers of people may
be seen busily engaged, either in collecting the vraic into
heaps, filling their carts, or loading their boats with it,
which they do to such an extent as to sink them nearly
to the water’s edge ; allowing only sufficient space in the
centre of the load for a man to place himself in, who,
when seated in the midst of this mass of sea-weed, looks
not unlike an Esquimaux paddling along in his skin-clad
boat, with his head alone visible.’

Professor Harvey, in his charming Sea-side Book,
thus refers to the marine alge :

‘ Sea-weeds are usually classed by botanists in three
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great groups, each of which contains several families,
which are again divided into genera; and these, in their
turn, are composed of one .or many species. The
number of species as yet detected on the British coasts
is about 870, and they are grouped into 105 genera. I
cannot, in this place, enter into the niceties of classifi-
cation to which botanists resort in working out the
history of these plants, but must confine myself to the
general features of the great groups, and their distribu-
tion. Taken in the order in which they present them-
gselves to us on the shore, and limiting each by its most
obvious character, that of colour, we may observe: that
the group of Green Sea-weeds (Chlorospermece) abound
near high-water mark, and in shallow tide-pools within
the tidal limit; that the Olive-coloured (Melanospermece)
cover all exposed rocks, feebly commencing at the
margin of high-water, and increasing in luxuriance with
increasing depth, through the whole belt of exposed
rock ; but that the majority of them cease to grow soon
after they reach a depth which is never laid bare to the
influence of the atmosphere; and that the Red Sea-
weeds (Rhodospermeee) gradually increase in numbers,
and in purity of colour, as they recede from high-water
mark, or grow in places where they enjoy a perfect

shade, or nearly total absence of light, and are never
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exposed to the air, or subjected to a violent change of
temperature.

‘ The Green Sea-weeds are the simplest in structure,
and the least varied in species, on different coasts, and
consequently the least interesting to the collector of
specimens. With the exception of the beautiful genus
Cladophora, which contains about twenty species, our
British Chlorosperms are chiefly composed of Ulvee and
Enteromorphce, whose forms vary with so little order,
that it becomes difficult, and, in some instances,
hopeless, to attempt to classify the varieties. The
Enteromorphce are the first to make their appearance
about high-water mark, covering loose boulders or
smooth rocks with a slippery vesture of bright green, or
filling the shallow tide-pools with grassy fronds. These
plants consist of tubular membranes, simple or branched,
appearing to the naked eye like fine green silk, and
shewing to the microscope a surface composed of minute
cells, full of granules. The commonest species near
high-water mark is E. compressa, which commences of
a very stunted size, and with thread-like branches, if
exposed to the air, and gradually acquires length and
breadth as it grows in deeper water. When fully
developed, it has a frond divided nearly to the root into

many long, sub-simple branches, which bear a second or
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third series, all of them much attenuated at their inser-
tion, and more or less distended at the extremity. The
diameter of the tube varies extremely, and the broader
and simpler individuals are only to be known from Z.
intestinalis, by their being branched; the tube in the
latter species being absolutely simple. To the Entero-
morphe succeed Ulvee, distinguished from Enteromorphee
merely by being flat, instead of tubular. The beautiful
lettuce-like plaited leaves found in tide-pools belong to
plants of this genus, the commonest species of which is
U. latissima. It has a very broad, more or less ovate,
plaited leaf, of a brilliant green, and remarkably glossy,
when in perfection reflecting glaucous tints, if seen
through clear sea-water, and is certainly a very orna-
mental species. It is sometimes brought to table as a
laver, or marine sauce, but it is much inferior in flavour
to the Purple Laver (Porplhyra laciniata), a plant of
the same family, equally beautiful, equally common, and
more generally collected for food. The purple Laver
grows on exposed rocks near low-water mark, and,
though called purple, assumes at different seasons of the
year different shades of colour, according to its age. In
form it resembles the Green Laver (Ulva latissima), but
it 1s of a still more delicate substance, consisting of a

perfectly transparent and very thin membrane, elegantly
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dotted with closely-set grains, to which it owes its
colour. 'When these grains are in perfection they are of
a dark violet-purple; and this is the case in winter and
early spring, when the plant is collected for table.
Later in the year, the fronds are of stunted size, and
more or less olivaceous colour, and much less suitable
for gathering. The plant appears to be of very rapid
growth and decay, a few weeks sufficing for its full
development. Like many fugitive plants, however, it is
not confined to one season, but continues to develop
throughout the year; but with this difference, that the
plants developed in the summer are very much smaller,
more tenacious, and of a dull colour. These last are
regarded by some authors as a different species, and
called P. umbilicata.

‘There is a circumstance connected with the history
of our common Ulve, Enteromorphe, and Porphyre,
which deserves notice. Most of the species common to
the European shores are found in all parts of the world
to which a marine vegetation extends. In the cold
waters of the Arctic Sea, Ulva latissima, Enteromorphe
compressa, and Porphyree laciniata, vegetate in abund-
ance ; and these same plants skirt the shores of tropical
seas, and extend into the southern occan as far as Cape

Horn.  Vegetation, at least with its most obvious
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teatures, ceases in the south at a much lower parallel
than in the arctic regions, and the shores of the
antarctic lands appear to be perfectly barren, producing
not even an Ulva. But the fact of the great adapta-
bility of plants of this family to different climates, is
beautifully illustrated by the last land-plant collected by
the acute naturalist attached to our antarctic expedition.
The last plant that struggles with perpetual winter was
gathered at Cockburn Island, 64° S. (a latitude no
greater than that of Archangel, where the vine is said
to ripen in the open air), and this proved to be an Ulve
(U. crispa), identical with a small species which may
often be seen in this country on old thatch, or on damp
walls and rocks, forming extensive patches of small
green leaves. If is not common to find marine-plants
with so wide a distribution ; but a nearly equal extent
of sea is characterised by another of the British CEloro-
sperms, of a much greater size and more complex
structure. On most of the rocky coasts of Britain may
be gathered in tide-pools, or rocks near low-water mark,
an Alga of a bright green-colour and spongy texture,
cylindrical, and much branched, the branches dividing
pretty regularly by repeated forkings, and the whole
invested, when seen under water, with a downy coat of

colourless filaments. The name of this plant is Codium
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tomentosum. Under the microscope it is found to be
wholly composed of small threads, of a tenacious, mem-
branous consistence, filled with a dense granular fluid,
closely and intricately matted together ; the threads in
the centre of the branches having a longitudinal direc-
tion, while those of the circumference are horizontal,
presenting their closely-set tips to the surface of the
frond.  This plant abounds on the shores of the
Atlantie, from the north of Europe to the Cape of Good
Hope ; it appears to be equally common in the Pacific,
extending along the whole western coast of the American
continent; it is found in the Indian Sea, and on the
shores of Australia and New Zealand ; nor is there any
certain character by which the specimens of one country
may be known from those of another.

¢ Allied to the Codium in structure, and not uncommon
in rock-pools, is a slender and extremely elegant little
plant, Bryopsis plumosa, which consists of a multitude of
soft green feathers, gracefully connected together  Its
substance is exceedingly flaccid, and the branches fall
together when removed from the water, but immediately
expand on re-immersion. Few of our marine-plants are
more beautiful; and the pleasure of admiring its graceful
characters may be indefinitely pi'olonged, as it is one of

the plants which mav be most easily evown in bottles of
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sea-water. Whilst it continues to vegetate, it will keep
the water sweet and pure, and no care is needed except
to close the mouth of the bottle, so as to prevent
evaporation. The Bryopsis, in all its characters, has
the structure of a vegetable ; nor does it much resemble
the Zoophytes in aspect. And yet it is one of those
plants which closely link the lower members of the
vegetable kingdom with those of the animal. Through
Bryopsis, the passage is very clear into Acetabularia, an
elegant Mediterranean plant, which closely resembles a
Zoophyte, and which was, indeed, till lately, classed in
that division of animals. Instances of this kind of
seeming connection between the two great kingdoms of
the organised world, meet us frequently among the lower
groups of either, and often, as in this case, where connec-
tion is least looked for. The genus Cladophora, to which
I have already alluded, consists of the branching species
of the green division of the old genus Conferva. These
plants are formed of strings of cells, one cell growing
from the apex of another, so as to form a jointed thread.
The species are distinguished by differences in the
branching, in the proportionate length of the cells, and
in their diameter ; and nearly all of them are beautiful
objects. ~They mostly form scattered tufts, in rock-

pools, but some occur gregariously in extensive
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patches, covering rocks or Fuei with a bright-green
fringe.

‘I shall now notice a few of the more common of the
Olive-coloured group of sea-weeds, or Melanospermec,
so called because their reproductive grains, or spores,
are of a dark colour, or so opaque that they appear dark
when seen by transmitted light. This group consists of
much more perfectly formed plants than those we have
Jjust noticed. They are, also, commonly of much greater
size : the largest of all sea-plants belong to them. The
Olive sea-weeds commence to grow, as I have already
suid, just within the margin of the tide, and they extend
throughout the whole of the littoral zone, and to the
depth of one or two fathoms below low-water mark.
The first species we meet with is Fucus canaliculatus,
the smallest and most slender of the British Fuci. It
grows in scattered tufts, one or two inches high, on
rocks about high-water mark, and is at once known by
having narrow channelled stems and branches, without
air-vessels. It rarely grows in water of a greater depth
than three or four feet, and never in places where it i
not exposed for several hours daily to the air. To it
succeed Fucus nodosus, a large species, with leathery,
thong-like stems, distended at intervals into knob-like

air-vessels, and covered in winter and spring with bright-
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yellow berrics ; and F. vesiculosus, a more membranous
kind, having a forked leaf, traversed by a midrib, and
bearing numerous air-vessels in pairs, at either side of
the rib. This species is gregarious, covering wide
patches of rock from a foot or two below high-water to
low-water mark. Growing thus, at different times, in a
very different depth of water, it varies greatly in size.
The specimens found near high-water mark are small,
and generally without air-vessels, those organs not being
required to float the plant in shallow water; while all
that grow in deep water are abundantly provided with
them, and have fronds several feet in length, that stand
erect in the water, buoyed up by the air-vessels. About
the level of half-tide, a fourth species of Fucus makes its
appearance, Fucus serratus, distinguished from all the
rest by its toothed margin, and the absence of air-vessels.
This species abounds on all the rocks, to the limit of
low-water, growing, like F. wvesiculosus, in society.
These four species are all the true Fuci that are common
to every part of the coast, and that impart to the
vegetation of the rocky sea-beach its peculiar olive-
brown character. All of them, but particularly F.
serratus and F. vesiculosus, are employed m the manu-
facture of kelp, an impure carbonate of soda, obtained

by burning the dried stems of these plants. Before the
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alteration of the tariff, and especially in war-time, when
the market was badly supplied with alkali, great revenues
were obtained by the owners of rocky shores from the
trade in kelp; but now that soda is procured by an
mexpensive chemical process from rock-salt, the manu-
facture of kelp has been much neglected, and has
dwindled down to insignificance. At present, the only
demand for this commodity is from the manufacturers of
lodine, the chief source of that valuable substance being
found in the Alge of this family. Tt is much to be
regretted that a trade, once so valuable to a large popu-
fation on the western coast of Scotland and Ireland,
where the means of livelihood are scanty, should have
ceased to yield a profitable return ; but these are revolu-
tions to which all manufactures are subject. At some
future time, other uses may be found for the abundant
crop of these plants which our shores supply. At
present, large quantities come into use, either in the
state of ashes, or in a fermented state, as a valuable
manure for green crops. Their value as manure is said
to be enhanced in districts most removed from the sea ;
and this may not be merely on the principle that “cows
afar off have long horns,” but the mineral substances
they contain may be less abundant in the soils of inland

districts than in those nearer the coast, to which the
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spray of the sea must carry a considerable quantity of
these salts.

‘None of our common Fuci are known beyond the
waters of the Atlantic except F. wvesiculosus, which
occurs in the Mediterranean Seé, and again in the
Pacific, on the Western shore of North America. This
species, indeed, is the most patient of the family in
enduring a great variety of conditions. As to climate,
it submits to the frozen rigour of the Arctic circle, and
to the tropical fervour of the Canary Islands. In the
latter country, however, it appears to be on the very
verge of extinction, the fronds being reduced to the
smallest compass, consisting of little more than the root
and the fructification ; just as we see annuals grow in a
poor and dry soil frequently dwindle to a pair of leaves
and a flower, and these of the smallest size. Comparing
the specimens from the Canary Islands with those grown
in deep water in the North of Europe, we find so much
difference that they will hardly be suspected of being
relations ; yet the two forms may readily be traced into
each other, #d this without going beyond the evidence
collected on our own shore. A change similar to that
caused by heat in the plant from the Canaries is induced
in this country by the very opposite conditions of fresh

water and muddy soil. The Fucus balticus of northern
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writers, which is found in very muddy enclosed arms of
the sea, near high-water mark, and under the influence
of fresh water, is a variety of F. wesiculosus much
resembling, especially when in fruit, the starved variety
found in the Canaries. This affords us a striking
instance of the bpposite means which nature often
employs to bring about the same result, and may teach
us that the adaptations which we find in the various
races of animals and plants have some other controlling
cause than the circumstances in which the species find
themselves. All we can determine on this subject seems
to be, that every species of animal or plant has its
natural condition, known only, in the first instance, to
the Author of nature; and that a departure from that
natural condition, in either direction, will alter the
character of the individual. But, until we have tested
the matter by direct experiment, we cannot pronounce
on the result. No one, by reasoning on the subject,
would be prepared for the fact that the heat of the
tropical sea would exercise the same transforming power
on a particular plant as the mud and fresh water of a
“colder climate. A similar difference in the causes which
effect the same end, may be noticed in comparing the
means by which nature provides a season of rest for

the plants of tropical and of temperate climates. In
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temperate climates, the cold and wet of autumn and
winter strip the trees, and reduce the greater part of the
vegetable kingdom to a state of torpor. Between the
tropics, the same effect is brought about by the heat
and drought of summer. The leaves of tropical trees,
within certain parallels, are burned off the branclies,
while buds, coated with hard scales, are formed, that
preserve the embryo foliage till the return of genial
showers shall call forth the dormant powers of life. A
tropical forest, so stripped, has much of the aspect of a
wintry one in a temperate climate ; and, physiologically,
the condition of vegetation is the same. But what can
be more opposite than the atmosphere — the light
through which the pictures are seen? The snow-clad
earth, the clear and bracing air, and the dark-blue sky
of a climate like that of Norway or Canada, contrast
strongly with the burnt-up, dusty soil, air like the
breath of a furnace, the hazy distance in which every
object dances with a flickering motion, and the fierce
heat that pours down from a pale-blue sky. Yet the
effect on wegetation is the same—a season of rest is
provided in either case, which is absolutely necessary
to insure the healthy growth of the plants of these
opposite climates.

‘ Close along the margin of the sca, either above or
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below high-water mark, may be seen on most rocky
shores, small circular, somewhat scurfy patches, consisting
of minute, rigid branching plants. These, when dry,
look perfectly black, but on the return of moisture,
exhibit a clear olive tint, while their tissues soften, and
the frond becomes pliable. The patches I allude to
consist of two species or varieties of the genus Lichina ;
the smaller one, L. Confinis, growing just above high-
water mark, where it is wetted by the spray without
being submerged ; the larger, L. pygmea, growing in
places inundated every tide. These little plants have
sometimes been considered as Alge, sometimes as
belonging to the class of Lichens. By those who regard
them as Algz, they are placed in the group of Melano-
sperms ; but their fructification little resembles that of
any of the genuine members of this group, while it has
a considerable affinity to that of many Lichens. Most
botanists now, therefore, consider them, as their first
observers proposed, to belong to the true Lichens.
Their submarine locality alone connects them with the
Algee. . But submerged Lichens are by no means
anomalous; several undoubted members of that family
grow in places habitually flooded, such as the rocky beds
of mountain rivulets, or even along the margin of the

gea, within the range occupied by the Lichinc.
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¢ About the limit of ordinary low-water, and to the
depth of one or two fathoms beyond that limit, the
rocky shore is fringed with a broad belt of luxuriant sea-
plants, mostly consisting of the family called Laminariece
—among which some of the larger members of the
Fucoidece, and a great number of the Floridee, or Red
Sea-weeds, find a favourable locality. The Laminariece,
or oar-weeds, are the largest of all sea-plants. Their
stout woody stems, and broad, ribb;)n-like, glossy olive
leaves, must be familiar to every one. When seen
through clear water, as you pass over them in a boat,
they form a picture resembling a miniature forest of
palm-trees, as their great fronds stand expanded in the
water, while fishes swim in and out among the flat
branches. None of those of our climate attain a length
of more than twelve or fourteen feet, and even at this
size the weight of a single frond is very great. But
these are pigmies compared to some of the gigantic
Laminariee of the Southern, Pacific, and Atlantic
Oceans, where great trunks, twenty feet long and
upwards, support huge bunches of leaves that form,
when expanded, a circle of equal diameter. One specics
is said to have stems reaching to the enormous length of
fifteen hundred feet, buoyed up by air-vessels from a

great depth, and extending afterwards for a considerable
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distance along the surface of the sea. This plant,
Macrocystis pyrifera, is found through most parts of the
Pacific Ocean, and abounds in the southern parts of the
Atlantic, but has not been noticed in the Northern
Atlantic.  Its stems are slender, becoming much
branched, and bear a profusion‘of lanceolate, serrated
leaves, each of which springs from an oblong air-vessel.
Another species (Nereocystis Lutkeanus) from the north-
west coast of America, has stems resembling whipcord,
three hundred feet in length, which support a great
air-vessel at their extremities, six or seven feet long,
crowned with a bunch of dichotomous leaves, each thirty
or forty feet in length. On the air-vessels of this
gigantic sea-weed, the Sea Otter, according to the
observations of an excellent observer, finds a favourite
resting-place, when fishing; while the long tenacious
stems furnish the rude fishermen of the coast with
excellent fishing-lines.

‘*In tide-pools exposed to the sun, and also on the
bottom of the sea beyond the tidal influence, the family
of Dictyotece is found; generally scattered, but some-
times growing in society. These are the most beautiful
members of the group of Melanosperms, and some of
them, especially Padina Pavonia, or the peacock’s tail,

highly curious productions. This charming plant is only
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known with us on the south coast of England, where it
occurs in many places; but it is one of the commonest
shore-plants of the tropical sea, and also fringes the
margin of the Mediterranean. It is an anﬁual, appear-
ing with the early sammer, and fading before the
autumn sets in. When growing, its fan-shaped fronds
are rolled up into cups, while the delicate fibres with
which they are bordered, and which form concentric
bands over their surface, decompose the rays of light,
and reflect the most beautiful glaucous and prismatic
tints. The remainder of the Melanosperms, including
the Sphacelariee and Ectocarpt, are plants of small size,
filamentous and much branched, and form bunches
or tufts, growing for the most part on other plants.
Thus, most of the Fuct and Laminariec become covered,
as the season advances, with small parasites belonging to
these families—and others grow on the smaller Alge in
tide-pools. Several are objects of much beauty.

¢ With a short account of the Red Sea-weed or
Rhodosperms, I shall conclude this hasty sketch of the
various tribes of Algee. The Red Sea-weeds are by far
the most numerous in species, the most beautiful in form
and colour, and the most perfect or elaborate in struc-
ture of all the class of Algee. They also characterise a

greater depth of water. Many of them grow beyond
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the influence of the tide, and can only be procured by
the dredge, except when a strong gale loosens them from
their position, and throws them up on the beach. The
majority grow close to low-water mark, and are to be
seen only for an hour or two at the spring-tides ; so that
a person visiting the shore at neap-tides may leave it
ignorant of half its treasures. The favourite locality of
the more delicate Floridee (as the Rhodosperms are
frequently called), is on the perpendicular sides of deep
tide-pools under the shade of larger plants. In such
places, either Fucus serratus or Himanthalia lorea, com-
monly grows on the top of the rocky margin, while the
fronds rest on the surface of the water. On removing
the Fuci, a host of delicately beaﬁtiful Floridece will often
be revealed. This is the usual position of the various
species of Griffithsia, some of the most beautiful of the
filiform Alge. Where the pools are not shaded by
large plants on the margin, the northern aspect will be
found most fertile, especially when ledges of rock project
beyond the rest; and such is the favourite locality of -
Delessirias anguinea, whose beautiful rosy leaves, veined
with darker sﬁrise, are the delight of amateur collectors
of sea-weeds.

‘ Most Florideee flourish in clear water. But this is

not the case with several of the Callithamnia, the most
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delicate of the filiform kinds, whose slender pinnated
fronds, when laid out on paper, resemble minutely
beautiful tracery-work, and mock the attempts of the
pencil to do them justice. The species of this genus
flourish most in places where a coating of mud covers
the rocks, or where the water itself is habitually muddy.
Often the botanist, searching for Callithamnia, must
content himself with bringing home handfuls of mud
which merely exhibit the presence of some red filaments,
till washed out ; yet from this unpromising soil the most
cl'larming plants are often procured. A well-known and
most successful collector of these plants, is in the habit
of visiting, at low-water, in a boat, the muddy base of a
small harbour-pier, and gathering indiscriminately any
lump of red which the muddy surface of the pier affords,
and from the washings of these lumps, Callithamnium
gracillimum, C. thuyoideum, C. byssoideum, and Dasya
ocellata, and other rarities are procured. Mud-banks
yield some of the most beautiful Polysiphonice, as for
instance, P. variegata ; but most of this genus prefer the
purer water of rock-pools. The exquisite P. parasitica
is found only in clear water, at the verge of low-tide, or
on the banks of Nullipores, which characterise a still
lower level.

‘I have spoken of the Floridece or Rhodosperms, as
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the Red Sea-weeds; but it must not be supposed that
they are all of a clear red colour—nor does colour
supply us with more than an imperfect guide in deter-
mining them. The red colour appears to depend in
great degree on the amount of direct light which reaches
the growing plant. The same species which exhibits a
full red colour when growing in the shade, assumes every
variety of paler tint till it ends in a clear yellow, as it
grows under the influence of sunshine, and in shallower
water. This is very apparent in the Chondrus crispus,
or Carrigeen, well known for producing a peculiar
gelatinous principle used in cookery and medicine.
When this plant grows in places shaded from the sun,
its fronds are of a very dark purple, reflecting prismatic
colours from the surface ; but growing, as it frequently
does, in shallow pools exposed to full sunlight, it
becomes green and even yellowish - white before it
altogether ceases to vegetate. Similar changes may be
observed in many other common species, especially in
Ceranium rubrum and Laurencia pinnatifida.  Light
does not always act as a destroyer of colour among these
plants—in some tribes it affects them by darkening the
purples into browns, as in the Polysiphonie. Among
these, P. fastigiata, which grows parasitically on Fucus

nodosus, in places where it is exposed to the air for
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geveral hours every day, assumes the dark brown of a
member of the olive group. Mere colour, therefore,
may lead the student into error, if he decide solely
by it, to the neglect of peculiarities of structure and
fructification.

¢ Several of the Rhodosperms are in different countries
either employed as articles of food or used in the arts,
in the manufacture of strong sizes and glues. Their
nourishing principle appears to reside in a peculiar
compound found in several kinds, to which the name
Carrigeen has been given by the chemists. It was first
extracted, as the name imports, from Chondrus crispus,
the Carrigeen of our coasts, a plant which may be
collected to an unlimited extent on all rocky parts of
the British shores. The fronds, properly prepared by
drying, will keep for any length of time, and a strong
jelly may be extracted, when required, by simply boiling
in water. Similar jellies are yielded by other species of
Chondrus, as well as by the Gigartinee, Gracilarie, and
certain Gelidia, some of which yield mucilages of so
great strength as to be employed as glue. There have
recently been imported into this country samples of an
eastern species, Gracilaria spinosa, which, under the
name Agar-Agar, is largely consumed in China, both

as an article of food, and as yielding a very strong .
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glue.  The jelly prepared from it is certainly superior to
that yielded by our Chondrus. A Swan River species
(Gigartina speciosa, Sond.) affords a gelatine of perhaps
equal value. Both these might be obtained in abund.
ance, should a demand for them arise. These few
instances, selected out of a multitude, shew that the
Algee are not undeserving the notice of the economist,
especially in a country where the constant increase of
population renders desirable every effort to increase the
supply of food. That the vast stores of Carrigeen which
our coasts afford, have been wholly neglected during
the recent famine, is the result partly of ignorance,
and partly of the invariable companion of ignorance—
prejudice.

‘ The only other Rhodosperms which T shall notice
are the very curious tribe of Corallinece—the Jjointed
Corallines of Linnzus—plants which have been regarded,
almost universally since the time of Ellis, as members of
the animal kingdom. This tribe is most numerous in
species as we approach the tropics, and the British
examples are not many; but one of them, Corallina
oﬁic;'nalis, is 50 common on all our coasts, that it must
have attracted the notice of every one who has paid any
attention to marine productions, and it will serve as a

type of the family. Tt will at once be seen that this

7T
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plant differs from other sea-weeds in being of a calcareous
nature, effervescing when thrown into an acid solution ;
and in this respect it resembles a true coral. It neither
produces Polypes, however, nor exhibits any animal
character, while it yields spores, contained in receptacles
perfectly analogous to those of the Algz of the red series,
to which its colour also allies it. These spores were
observed and figured by Ellis; and it is therefore the
more strange that the vegetable nature of the family has
not been earlier acknowledged.  Corallina officinalis
generally occurs in society, covering the bottoms of
shallow tide-pools with its jointed fronds, which afford a
welcome resting-place to many of the smaller Alge and
to marine animals. It always springs from a broad,
calcareous base, often of comsiderable thickness, which
incrusts the surface of the rock. It commences to
vegetate, though feebly, immediately within the limit of
high-water, and extends throughout the whole littoral
zone, gradually acquiring fuller development as the
water deepens; and the best specimens are always to
be found nearest to low-water mark. It is occasionally
dredged from the depth of three or four fathoms, or
perhaps more ; but specimens from water of that depth
are less perfect than those collected about low-water

mark, clearly shewing that, at that level, the species is
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in the situation best adapted to its nature. The species
of the genus Corallina are very imperfectly known, and
many supposed species may ultimately prove to be
merely varieties of this common and very generally
diffused plant, which in some form or other inhabits the

shores of most temperate latitudes.’

SHELLS AND SHELL-FISH.

From the subject of sea-weeds we now turn to the living
inhabitants of the beach, all of which present features of
great interest to the student of natural history, and even to
the ordinary observer. In this little work, however, it
Is impossible to do more than notice a few of the vast
multitude of living beings which belong to this depart-

ment of zoology.
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Suppose we examine one of those little rock-pools left
full of water on the retreat of the tide. If we lift up the
fronds of the sea-weed which hang down in the water, we
shall probably discover several animals worthy of our
notice. The crab, the star-fish, the sea-anemone, the
hermit-crab, and a variety of mollusks, with numbers of
smaller creatures, may at once be discovered in such a
place.

Let us examine one of the hermit-crabs which generally
inhabit the discarded shell of a whelk. This ereaturebelongs
to a peculiar genus, termed pagurus, and forms a kind of
intermediate link between the crab and the lobster. It
has ten legs, including its two large pincers, and hence
belongs to the class of Decapods, but it differs from its
relations in being but partly encased in defensive armour ;
the tail being entirely naked, and thus exposed to danger.
This exposed condition of so important a part of the
hermit’s person would be a most inconvenient circum-
stance, surrounded as he is with numerous swift-footed
and rapacious foes. He 1is possessed, however, of an
instinct which amply compensates for this apparent defect ;
and finding himself unable to live in the society of his
voracious congeners, with a delicate caudal extremity
subject to be impolitely tampered with by their pincers,

he secures himself by entering some shell suited to his own
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size, in which he resides like the ¢crabbed’ old cynie
Diogenes in his tub, with this great advantage over the
philosopher, that he can carry his house about with him
with perfect facility. That this remarkable habit is not
forced by mere accident upon our hermit, is obvious from
his structure. His tail is capable of assuming a spiral
form, so as to fit into the chamber of the shell, and it is
terminated by certain hard movable pieces, worked by a
powerful muscle, by means of which the creature can fix
itself securely in its domicile, and carry it about with him
without danger of losing it, and withdraw into it or
otherwise as he chooses. With instinct and mechanism
thus beautifully adapted to each other, the hermit-crab
first selects deserted shells of a small size, suited to his
juvenile dimensions, but, as he approaches his majority,
he 1s obliged to appropriate others of greater size, till at
last -he occupies that of the full-grown whelk. It is
highly probable, however, that he frequently makes him-
self master of the shell he inhabits by means only justifiable
in the world of waters, among whose denizens ‘ might
constitutes right :’ the rapacious hermit seizes upon and
devours the unhappy mollusk whose abode he covets, and
who, deceived by the destroyer’s external resemblance to
its own harmless race, suffers him to approach, and so

falls into his remorseless grasp. The stealthy manner in
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which these remarkable creatures may be seen moving
about the rocks in search of food, gives considerable
colour to this supposition, which is strengthened also by
the extreme freshness of the shells in which the hermit-
crabs are frequently found. If the hypothesis be correct,
the Pagurus serves thus to check the increase of those
mollusks on which it is presumed to prey, and so tends to
maintain a balance in that portion of the animal
kingdom.

Permitting our hermit to make his escape, which he
does with great good-will, we shall now turn to our crab
properly so called, who, with outstretched pincers, is still
‘shewing fight’ in a most courageous and resolute
manner. The specimen we have taken is that of the
common crab. It is of small size, being about three
inches across the back; its colour is a dirty green, and
it is found all along our shores, lurking beneath the Algee.
These crabs are extremely active, and on a calm day, when
the water is clear and smooth, it is highly amusing to
observe their motions, as they pursue each other among
the sea-weed or over the sand. We have sometimes
with great interest watched their proceedings, as our
boat lay motionless on the water, and observed one,
which had been lurking beneath the broad fronds of a

laminaria, suddenly dart out with amazing agility after a
9 .
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flounder, not bigger than a five-shilling piece, which
came shuffling past its retreat, and continue the pursuit
with a rapidity not much inferior to that of its affrighted
prey. The number of specics of crabs belonging to our
coasts is considerable. Pennant enumerates more than
two dozen, differing more or less from each other,
although possessed of certain common characteristics.
We shall mention a few of these.

There are two extremely minute species known on our
coasts, belonging to the genus Pinnotheres. These little
creatures are only about a quarter of an inch in size
across their shells, which are rounded and convex, and
of a delicate texture, and brownish in colour ; they are
called the pea-crabs. One of them (Pinnotheres pisum)
1s frequently found within the shell of the common mussel
when taken from deep water, and the other (P. veterum)
1s chiefly discovered in the wing-shell, or Pinna (so called,
1t is supposed, from their resemblance to the pinne, or
plumes, worn by the Roman soldiers), an immense bivalve,
said to measure sometimes three feet in length. The
habit of this crab in occupying the interior of the Pinna
along with its proper occupant, is very remarkable. It
does not, as might be presumed, enter for the purpose of
preying upon the animal, but, so far as appears, merely

for protection. This practice was observed by the
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naturalists of classic times, who imagined that the office

which the crab discharged was that of intimating to its

friend, the Pinna, the moment at which to close its shell,

upon such wandering fish as might enter and serve for its

food. Hence the ancient name of this minute member

of the crab family was Pinnophylaz, or the Pinna’s keeper.
The Greek poet Oppian tells the fable tlfils 7

‘In clouded deeps below the Pinna hides,

And through the silent paths obscurely glides ;
A stupid wretch, and void of thoughtful care,
He forms no bait, nor lays the tempting snare ;
But the dull sluggard boasts a crab his friend,
Whose busy eyes the coming prey attend.

One room contains them, and the partners dwell
Beneath the concave of one sloping shell ;

Deep in the watery waste the comrades rove,
And mutual interest binds their constant love :
That wiser friend the lucky juncture tells

When in the circuit of his gaping shells

Fish wandering enter ; then the bearded guide
Warns the dull mate, and pricks his tender side ;
He knows the hint, nor at the treatment grieves,
But hugs the advantage, and the pain forgives.
His closing shells the Pinna sudden joins,

And *twixt the pressing sides the prey confines :
Thus fed by mutual aid, the friendly pair

Divide their gains, and all the plunder share.’

Besides the large species usually found in our markets,
there are several of very remarkable forms. One of

these is the wrinkled-crab, the shell of which, as the name
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implies, is corrugated or wrinkled transversely; the velvet-
crab, the shell of which is covered with a velvet-like coat
of hair, and is of a fine reddish brown and blue colour.
Both these varieties and a few others have the two last
jomnts of their fourth pair of legs flattened and fringed
with fine hairs, and these, used as oars, enable them to
move through the water with great rapidity. Another
remarkable species is the masked-crab, so called from the
circumstances that the depressions and protuberances on
the back of its shell are so arranged as to present the
resemblance of a human face. Another kind, known
by the general title of the Maiade, have long legs and
oval bodies, almost entirely beset with strong and sharp
thorns of various sizes; then there are the spider-crabs,
with bodies more or less oval, and legs of great length,
and having a very considerable resemblance to the insect
after which they are named. All these creatures possess
some attributes in common, although differing in certain
particulars, Their forms furnish instances of great com-
pactness : the head is comparatively minute, and concealed
under the thorax ; the segments of the abdomen are also
small, and protected by a strong shield which clasps over
them ; and the whole body is enclosed in a strong and
substantial box, the form of which enables it to resist a

great degree of pressure.
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Crabs, like all other erustaceans, throw off their
external covering annually. This, it is obvious, is
absolutely requisite to their existence, for as the young
animal increases in dimensions, it must perish if not
liberated from its unyielding envelope. The facility with
which chis vperation is performed is truly wonderful. At
first sight it would seem as difficult for the creature to
escape from its shell, as it would be for a young gentleman,
in the days when armour was worn, to liberate himself
from a suit of mail, every part of which was firmly soldered
together, without being capable as usual of being separated
into pieces.. Yet, great as this difficulty apparently is,
the wise Author of nature has provided for its easy and
convenient performance.

The history of the crab in its earliest state of being
was long involved in mystery. The discoveries made on
this subject are truly wonderful. Naturalists at first
supposed that, on being excluded from the egg, the young
crab at once appeared in the form of the older animals of
its kind. ~ This notion was considered the more correct
from the multitudes of very minute crabs, evidently the
young of the larger species, so frequently to be found
along the sea-shore. Yet nothing was further from the
truth : the young crab does not possess the remotest

eimilitude to its progenitors, and exhibits a figure in the
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highest degree grotesque. While less than an eighth of
an inch in size, it consists of a body shaped like a Russi.m
helmet, being hemispherical, with a spike or horn rising
from its centre. In front are two large eyes, near which
are the antennz and a long beak, and from the margin
of the helmet depend four pair of legs, furnished with
hairs at their extremities, and from behind these legs
hangs a long tail, jointed and fringed at the end. Thus
accoutred, the little creature swims through the water like
one of the Infusoria. On its first moulting, the Zoea,
as it 18 called, passes through one stage of its metamor-
phosis, assuming a figure known to naturalists under the
name of Megalopa, from the size of its organs of vision.
The eyes, instead of being sessile, as before, are now
elevated on footstalks ; the claws are developed ; but the
tail is not yet laid aside, and is still employed in swimming.
Another moulting issues in a further change of form.
The abdomen or tail folds under the thorax, and the little
crab appears complete, though still of a diminutive size,
It now gives up its natatory propensities, secks the bottom
of the water, hides among the sea-weed, and at the usual
times casts its crust, as it advances to maturity and
Increases in size.

The Dutch naturalist Slabber was the first to observe

the metamorphosis of the Zoea inio the Megalopa ; and
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both these were subsequently proved, by Mr Vaughan
Thompson, to be the embryo of the shore-crab. The
account was at first received with considerable scepticism,
but it is now proved to be perfectly accurate, and there
can be no doubt that all the crab and lobster tribe undergo
a similar metamorphosis.

The crab may be said to form the type of the great
family of the Crustacea, which comprehends a vast
multitude of animals, of whom, it is probable, we do not
know more than the fourth. The species found in the
tropics exhibit the greatest variety, in structure, form,
and colour. Some are of great magnitude, others
extremely minute; some are sombre in hue, others
adorned with various brilliant and beautiful colours. In
all these instances, however, naturalists have discovered
that there prevails a general plan of organisation, more
or less modified, as we ascend from the lowest of the
Crustacea to those like the crab and lobster, of the most
complex structure.

The Limpet is another very common inhabitant of
almost every rocky pool. It is called patella from its
resemblance to a dish, and it belongs to the numerous
order known as Gasterpods.

Our readers are all familiar with the tenacity with

which the limpet can adhere to the rock it chooses as its
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abode. The process by which this is accomplished is
highly interesting. The body of the limpet, which is also
its foot, it has the faculty of forming into a smooth sur-
face, round the outer rim of which is a lip. This surface
and the lip being placed in close contact with the stone,
the central portion of the animal’s body is raised by
muscular contraction, and as neither the air nor the water
can gain admittance beneath the shell, a vacuum, more
or less complete, is formed, and the shell is pressed down
upon the rock by the weight of the superincumbent
atmosphere. A shell, of which the lower surface has an
area of an inch square, thus adheres with a force of fifteen
pounds ; while the conoid form of its upper portion is
such as to present the least possible resistance to the
waves, the utmost force of which cannot detach the
animal from its favourite spot. The structure of the
patella is much more remarkable than is generally sup-
posed. The tongue is a most singular instrument. In
ordinary circumstances it is imperceptible, being, when
the animal is at rest, retracted into its stomach. It con-
sists, nevertheless, of a membraneous parchment-like
string, from two to three inches in length, about half a
line in diameter, flat like tape, and having the end shaped
somewhat like a spoon. On subjecting it to the micro-

scope, it is found to be (its size being considered) a most
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powerful apparatus. Along its whole length it is set
with teeth, re-curved like the top of a bill-hook, or the
upper mandible of an eagle’s bill, and disposed in rows,
four teeth in each alternate row, and two, differently
shaped, in the intermediate space. In order to form
some idea of the effect of this piece of mechanism in tear-
ing the sybstance forming the food of the limpet, let the
reader imagine a leather strap, five or six feet in length,
and an inch in breadth, set with a thousand hook-shaped
lancets of fine steel, and exquisitely sharp, with four of
these lancets abreast, and between each row of four, a
couple of strong Limerick hooks, and let him suppose
this strap, thus prepared, to be forcibly drawn across the
body of an animal, or the stem of a plant. Itis obvious
that such an apparatus, minute although it be in the
instance of the limpet, must soon destroy the object of
attack. The chiton is the only member of the family of
Gasteropoda which is a multivalve. It may be found,
like the limpet, adhering to rocks on the recess of the
tide. It is a slug of an oval form; its back is covered
with eight plates of shell, placed across, or transversely,
resembling the plates peculiar to ancient armour. This
creature, like the limpet, fixes itself by creating a vacuum,
and is so flat, and adheres with such tenacity, that it is

very difficult to remove it. It often attaches itself to the



14252 SEA-SIDE STUDIES.

kecls cf ships, and thus traverses the ocean. It can roll
itself in a ball like the wood-louse. Tt is interesting to
remark regarding this little boat-shaped mollusk, that it
may be considered as in some degree a modern represent-
ative of those creatures called trilobites, which swarmed
in the primitive seas in which the Silurian strata were
deposited. Although not three-lobed, it somewhat
resembles them in form, being oval, and covered with
armour divided into plates; and it is probable also that
the habits of the trilobite were similar, and that, like the
chiton, it adhered to the smooth surfaces of rocks by
means of a sucker. It is true that the trilobite and the
chiton are representatives of different orders of being,
but the resemblance now referred to is not unworthy the
naturalist’s notice, when it is considered that the creatures
whom the chiton may be presumed to resemble, existed
in so remote an era in the history of our planet, so many
thousands of years before man or any of the mammalia
appeared.

Many gasteropodous mollusks, inhabiting spiral shells,
are herbiverous, feeding exclusively on marine plants, but
a large number feed only on animal substances. The
shells of both these divisions differ in structure, and the
difference points out the occupant’s mode of life. The

shells of those which feed on plants only have circular
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mouths, without the sulcus or furrow on one side which is
perceptible in the whelk tribe. Of these the periwinkle
and its varieties, which pasture upon the bladder-fucus
and other marine plants, are a type. On the other hand,
in those which feed on animal substances, the mouth of
the shell is furnished at one end or side of its rim with
a canal or furrow, more or less distinct, and of these the
whelk is a well-known example. This division of the
class devour any animal substances they find in the water,
prey upon each other, and make war with other mollusks.
The months of these two genera, and the organs with
which they collect their food, exhibit a remarkable dis-
tinction, which a careful examination with a lens easily
detects. Those that browse on plants possess a compara-
tively simple apparatus, consisting of a mouth and lips,
furnished with cutting instruments, by which they can
readily penetrate the tough external coating of the various
Alge which form their food. Those, on the other hand,
which have, in procuring nutriment, to deal with materials
much less tractable than the leaves and stems of the fuci—
such as the shells of other mollusks, through which they
must force a passage—are supplied with a powerful as
well as complex piece of mcchanism for that purpose.
The whelk affords an excellent example of this, and the

apparatus itself is a most striking display of means
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obviously adapted to a special end, and adapted, too, with
all the unerring accuracy and efficiency which character-
ise the admirable mechanism displayed in the structure
of animals. The whelk is armed with a strong muscular
proboscis, acted on by a beautiful and complex system of
muscles, and which, therefore, it can extend at will to a
considerable length, retract within its body, and move in
every direction. This proboscis is a wonderful piece of
mechanism. It consists of an external muscular tube, to
which the muscles are fixed, and in this tube i a cylind-
rical implement, of which the outer cylinder or tube forms
a sheath, not only for its protection, but to add to the
facility with which it works. This inner organ opens at
its extremity, and so forms the mouth of the animal; the
mouth is surrounded by two strong muscular lips ; and
within the lips is the tongue, armed with spines, the
action of which, conjoined with that of the lips, can per-
forate the hardest shells : ; and an orifice being thus made,

the tongue is protruded into it, and by means of its hooks
draws forth by degrees the body of the unfortunate and
helpless victim of its ingenious and persevering attack,

This proboscis may be said to combine within itself the
multiple action of a centre-bit or an auger, a rasp and
pincers, as well as being the tongue, the mouth, and the

throat of the animal which uses it,



SHELLS AND SHELL-FISH. 125

The Tyrian dye, so celebrated by classic writers, as
affording the regal purple, was the produce of a species
of whelk. This dye was necessarily very expensive, from
the very small quantity which each shell-fish afforded,
and this circumstance placed it entirely out of the reach
of any but persons of the greatest wealth. Its colour
was extremely rich and beautiful, but it has been long
since superseded by the much cheaper, and no less beauti-
ful colours of the same kind, afforded by the processes of
modern chemistry. The mollusk which affords - this
colour is the Purpura lapillus, one of our commonest
species, and well known to every frequenter of the sea-
shores. It is about an inch in length ; the shell is very
hard and thick, and is either white or ornamented with
broad bands of yellow or brown, running in a spiral direc-
tion round it. Hundreds of them may be found on the
same rock associating with limpets and periwinkles. The
colouring matter is contained in a vein or gland extend-
ing across the body of the animal ; it is easily collected
by opening the receptacle containing it after the shell has
been carefully broken. The effect of light upon the dye
is extremely remarkable. On being taken from the
animal, it is of a pale-yellow hue, but on being applied
with the pencil to a piece of linen, the yellow becomes

very rich ; in a few minutes, however, it deepens into a
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delicate green; the next change it undergoes is into
grass green; and from this hue it gradually alters into a
blue green ; from which it changes to indigo and blue.
It is now approaching its ultimate and permanent condi-
tion. The blue gradually assumes a reddish tinge, which,
mingling with the prevailing blue, produces first violet,
then purple, and at length the tint settles into lake.
That these very interesting vicissitudes of colour are pro-
duced by the operation of light upon the dye, is beyond
doubt ; they take place in a few hours, when it is not
exposed to the direct rays of the sun, and the process is
greatly accelerated by the immediate influence of the
solar beams. A chemical analysis of the substance pos-
sessing intrinsic properties so remarkable would be highly
interesting. It would probably suggest some peculiar
relations which certain substances bear to light, and thus
might prove of considerable utility and value in some of
the arts. In a purely scientific point of view, it would
be of much interest in its relation to those intricate ques-
tions which continue to puzzle our philosophers, as to
the peculiarity in the structure of the petals of flowers
which enable them to exhibit different hues; and it
might tend to -explain the mysterious fact, that an
organic change takes place in substances artificially

dyed, inasmuch as a blind man has been enabled to
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discriminate between different colours by the sense of
touch.

The eggs and egg-clusters of some species of whelks
are extremely remarkable. On wandering along the
shore after a storm, one frequently finds, among the froth
and sea-weed cast up by the violence of the waves, a
light yellow body of a sponge-like texture, eight or nine
inches in length and half as broad, composed of several
globular subdivisions attached together, and consisting of
numerous little semi-transparent flattish bladders all
united together by their margins. The whole substance
is extremely light, and may be readily mistaken for some
sort of sponge. It is, nevertheless, a congeries of eggs
of the large whelk Buccinum undatum, which inhabits
deep water, and attaches these masses t0 the rocks, from
which they are severed by the force of the waves. The
eggs of the Purpura, above referred to, are still more
remarkable. They may be found on the recess of the
tide adhering to the surface of flat stones. These eggs
are not attached together, as in the instance just described,
but stand separate from each other on the stone where
they are deposited ; they are about the third of an inch
in height, and consist of little urn-shaped bodies raised
upon a foot or stand, and resembling in a striking manner

a common egg-cup. We remember. when we first
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discovered them near Blackrock, in the Bay of Dublin,
how greatly we were astonished at their form, and how
we mistook them for some species of plant which had
hitherto escaped our notice.

Before proceeding to those objects which are to occupy
our attention on our next visit to the sea-shore, we shall
only further remark, that every species of mollusk will
richly repay the trouble requisite in the study of its
history.  There is not one of these creatures whose
structure does not exhibit the utmost beauty ; and how-
ever great their variety may be, the marvellous adapta-
tion of that structure to their mode of life, affords a
continually recurring evidence of the care of Divine
Providence over the humblest of his creatures.

Turning from the order to which the limpet belongs to
those mollusks which are called bivalves, from having two
shells attached by a hinge, we shall describe one or two
of the most common as a type of the rest. For this
purpose, we shall first notice the common cockle.

We perceive that the shelly covering of this
well-known member of the great family of mollusks
consists of two pieces; mnot, as in the oyster,
nearly flat, but almost hemispherical in shape. They
are united together by a hinge, the processes of

which are firmly attached by means of a ligament
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of great strength, and yet extremely elastic, so
as to act as a kind of spring, on opening the shell,
precisely in the manner in which the spring of a watch-
case throws open the lid when the power that keeps it
close is relaxed. This hinge and its elastic ligament
afford a most beautiful illustration of that divine Wisdom
which so accurately adapts the means to the end in the
structure even of the humblest creatures. The hinge and
ligament differ in form in the different species of bivalves,
and their modifications mark out the various genera in
the classification of Linnzus. In some, as in the oyster
and mussel, the hinge is very simple, consisting of a
ligament only ; in the gaper or Mya there is a single
tooth in addition to the ligament; and as we advance
from the oyster or mussel toward the Arca, the processes
of the hinge become more complicated, till in the latter
we perceive, in addition to the ligament, a number of
tooth-like processes beautifully adapted and fitted to each
other. None of these differences are undesigned or
unnecessary. [hey are all intended to furnish a greater
or less degree of compactness to the joint, so as to adapt
i1t to the circumstances in which the animal is placed ;
and were we fully aware of all their peculiarities of habit,
mode of life, exposure to greater or less danger from

pressure or other causes, we should find that in every
I
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instance those differences are expressly designed by the
great Author of nature for a particular end. But to
return to our cockle.

On opening the valves, we perceive that the whole of
the inner surface of the shell is lined with a soft membrane,
which encloses the body of the animal as in a cloak, and
is therefore called the mantle. It is found in all the
varieties of mollusks, and although subject to great
modifications, is a most essential part of their structure.
Among the marvels of creative power, perhaps there is
not one more marvellous than the office which this
apparently simple membrane performs. Strange to say,
it is a piece of mechanism for the formation of the shell
by which the mollusk is covered. It is, in fact, a
chemical apparatus, simple in the extreme, so far as mere
appearances are concerned, and yet utterly inimitable by
the highest efforts of human ingenuity. This wonderful
membrane is furnished with a series of most admirably
constructed glands, which secrete carbonate of lime for
the substance of the shell, and colouring matter for its
adornment. The glands at the margin of the mantle are
occupied in adding continually to the edge of the shell,
as its occupant increases in size, while the inner surface
of the mantle adds to the thickness of the shell, depositing

that beautifully smooth pearly substance so remarkable
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in its interior surfice. Thus, for example, the fine
mother-of-pearl on the inside of the oyster-shell, and the
beautiful coloux:s of yellow, blue, pink, green, brown,
red, crimson, and violet, which ornament and diversify
the outside of others, are all the work of the mantle !
What the peculiarity of structure in the glands of this
marvellous organ may be, by which the carbonate of
lime is first secreted and then applied to its pur-
pose ; in what manner the colouring matter is elabo-
rated ; from what materials it is obtained, and
what is its chemical composition — these and many
similar questions are such as to demand for their
solution the highest exercise of human skill ; but in
many instances they are so intricate as to demand it
In vain.

Within the mantle thus lining the cockle-sheli is the
body of the animal, consisting of a firm muscular substance,
in which are the stomach, the liver, and other viscera.
But what most attracts our attention is a peculiar organ
tipped with a fine yellow colour. This is the creature’s
foot, and is a highly organised implement, possessed, in
common with the cockle, by other species of bivalves,
but in some existing only in a rudimentary condition.
This foot is an organ of locomotion ; by means of it the

cockle not only buries itself rapidly beneath the sand,
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but by protruding it suddenly, is able to move in jerks
along its surface.

If we turn from the cockle to the common scallop, we
shall discover some modifications in the structure of the
bivalves that are highly interesting. There is of course
the usual mantle requisite to the growth or enlargement
of the shell, and within it the body of the mollusk, which
presents a general resemblance to those of other bivalves,
but with certain remarkable peculiaritics. The mantle
is of a delicate flesh colour, instead of being, as in the
cockle, of a pale yellow ; around its margin are numerous
semi-pellucid thread-like appendages, which the animal
can protrude or retract at will : these are its tentacula.
They are extremely delicate; yet are they not only
farnished with muscles by which they can be moved in
all directions, and protruded from the shell or retracted
at the will of the animal, but supplied with a system of
nerves, distributed over their surfaces, so as to suit them
to their office as organs of touch. But what is most
remarkable in the structure of the mantle is, that along
its margin is a row of singularly brilliant eyes, so placed
that each eye is able to look out into the watery world
around through one of the grooves in the fluted shell.
These eyes are about half as many in number as the

grooves themselves. In the full-grown scallop, each eye
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is about hulf as large in circumference as the head of a
small pin; but, small as they are, they are, as already
mentioned, remarkably brilliant, exhibiting, without any
hyperbole, the lustre of minute diamonds surrounded with
a dark rim or setting. This supply of organs of vision
Is altogether singular; for why should the pecten be
furnished with so many, and these apparently so perfect,
while the majority of its congeners are destitute of them ?
For this it is scarcely possible to furnish a reason ; and
yet that there exists some special necessity for these
bright little optics is certain ; for the all-wise Creator
does nothing in vain —confers no faculty without its
purpose. But what can the purpose be in this particular
instance ? To what use does our pecten apply his
numerous shining eyes ? Is he a sage among mollusks,
occupied in calmly contemplating the manners of bivalves
in general, in order to establish some favourite hypothesis
of a shell-fish philosophy? Ts he a censor in the sub-
aqueous realms, noting, with Argus-like power, the con-
duct of his passionless brethren of the deep, that he may
ascertain how they comport themselves under various
trying circumstances ? Or have hLis organs of vision
reference merely to his own personal affairs ? Do they
only aid him to choose the viands on which he is to dine,

or to admire the variegated coat and beaming eyes of Lis
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mate ? The truth is, we know not wherefore the dis-
tinction should be ; but how great soever our difficulty
may be, of this we may be assured, that a final cause
does exist, and that for some specific end the scallop has
been thus rendered superior to his friends the cockle and
the oyster. It is but right to state, however, that some
naturalists have doubted whether these diamond-like
points were really organs of sight, or only an apparatus
designed for unknown and inexplicable uses; but we
gladly confess that such doubts we entirely repudiate, not
only because those points so much resemble eyes, even
when viewed with the unassisted vision, but because we
have examined them with a powerful microscope, and
found that each eye consists of a lens surrounded by a

vitreous coverino

g, and otherwise exhibiting too close a

resemblance to an organ of vision to be supposed suited
to any other less important or less obvious use, and
because their position, too, conjoined with their structure,
is such as to dispel all reasonable doubt upon the subject.

We shall now direct our attention to the urchin and
the star-fish, with which a ramble by the sea-beach
renders us familiar.

The urchin belongs to the family of Echinide, a race
whose pedigree extends far into the ages of hoar antiquity,

having existed thousands of ycars before man became
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denizen of this terraqueous globe. The species now
existing, indeed, are not found in a fossil state, save in
very recent deposits ; but their ancestors flourished in
prodigious multitudes during the secondary epoch, and
the tertiary, and are found imbedded in the oolite and
chalk formations; some shaped like helmets, some
elliptical in form, some turbinated, and others heart-
shaped, like those of the present day. The urchin is
therefore an object of interest to the geologist as well as
to the student of natural history. The egg-urchin is
doubtless familiar to our readers. The shell is globular,
but somewhat depressed, so that the diameter per-
pendicular to the orifice in the shell is less than that at
right angles to such diameter—that is, from one side of the
sphere to the other. If we in the first instance examine
the shell, we shull find it in the highest degree worthy of
admiration. Unlike the crab or the lobster, the urchin
does not cast its shell ; it is therefore obvious, that for
the animal to escape from its hard envelope by the narrow
orifice in it would be impossible. The shell, therefore, is
made to increase with the size of the wearer, and this
necessity gives origin to a wonderfully complex as well
as beautiful arrangement. It is plain, that were the
panoply to consist all of one piece, its diameter could not

increase ; but the difficulty is admirably provided for.
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The sphere consists of hundreds of minute segments of a
pentagonal shape, fitted to each other like the stones of
an arch or a dome. The whole of the interior is lined
with a delicate membrane, which likewise intervenes
between the various segments of which the shell consists.
It is the office of this membrane to add to the size of the
shell as the animal within it grows in bulk. It performs,
therefore, the function of the ‘mantle’ in the bivalve
and other mollusks, as already described, by secreting
carbonate of lime, and applying it to add to the thickness
of the shell generally, while it increases its circumference
by gradual additions to each of the sides of the segments
composing it. ~So, in the full-grown urchin, the number
and form of the divisions in its shelly covering are the
same as in the young animal, and they differ only in size.
By this beautiful provision, the gradual enlargement of
the sphere takes place without any alteration in its form,
or in the relative size or position of its various compart-
ments. Were we to suppose that there existed a
necessity for a bridge gradually to increase its dimen-
sions up to a certain point, we could imagine no other
available plan than this. Either the whole structure
must be taken to pieces, and built with stones either
larger in bulk or more numerous, or the stones

originally employed must increase in hreadth and
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length by the addition of new matter at their sides
and ends—a process, however, far beyond the limits
of human contrivance.

Other parts of the structure of this creature are no less
stiiking and interesting than those now described. The
shell, when denuded of its spines, appears marked out on
its surface from top to bottom by five double rows of
small holes, into ten spaces, shaped somewhat like the
gores employed in forming a paper-balloon. Each of
these spaces is studded with rows of minute hemispheres.
These little points, which appear merely as ornaments
~ when the shell is cleared of the spines, are a portion of
an admirable piece of mechanism. To each of them is
fixed one of the spines, furnished with a socket, into
which the little point fits so that the spine revolves on it
precisely in the manner of what engineers call a universal-

a, structure ex-

joint, formed with a ball and socket
exmplificd in that of the human shoulder-joint; with this
difference only, that in the latter the socket is stationary,
and the ball of the humerus revolves in it, whereas in the
urchin the ball is at rest, and the socket of the spine plays
round it. The spines are moved by muscles put infa
action by motor nerves, and serve as organs of locomotion,
and, perhaps, also as weapons of defence. From each

pair of the minute holes already spoken of issues a suckes
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like those of the star-fish, by which the animal attaches
itself to any surface, and assists itself in changing its
place. Among the spines, moreover, are numbers of
minute pincers, called by naturalists pedicellarice, con-
sisting of a stalk or column, with a knob at the end
furnished with three hard teeth, some obtuse, and others
elongated in shape.  The use of these pincers is altogether
unknown ; but enough has been said to exhibit the
complexity of structure for which even the external
organs of the urchin are remarkable. If we examine the
mouth, its mechanism will be found much more elaborate
than that of the whelk, as previously described. It is -
scarcely possible, indeed, to convey a suitable rotion of
it, without pointing out the parts in a living specimen ;
but sufficient may be said to incite the reader to examine
for himself. The teeth, or rather the jaws, of the urchin
consist of five pieces of a triangular shape, fitting together,
and forming a cone, in the centre of which there is an
additional tooth. This cone occupies the middle of the
orifice in the base of the shell, and the teeth or jaws of
which it consists are attached to the arches around that
orifice by powerful muscles, and are furnished with
others, enabling them to work upon each other so
as to triturate and grind the substances on which the

animal preys; for which purpose the surfaces of the
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jaws are so completely adapted, that very hard sub-
stances exposed to their action must be speedily bruised
into a pulp.

Like the urchin, the star-fish may be considered the
representative of a very ancient race of beings inhabiting
the earliest seas. These creatures, known to the geologist
as Encrinites, consisted of a stalk by which they were
attached, like other zoophytes, or like sea-plants, to a
particular spot, and having the body of the animal on the
other end, formed of arms or rays diverging from the
centre. These animals, which, from the immense masses
of encrinital marble formed by their remains, must have
existed in inconceivable multitudes, have all become
extinct, and are represented by a very few species,
attached, like them, to one spot. The star-fishes, or
Asteriadee, have their bodies divided generally into five
lobes or rays, more or less elongated. In some instances
the rays form the points of five angles into which the
body is divided. These rays are covered with a tender
skin on their upper surface, which to the touch appears
as if filled with a soft pulp. The lower surface, however,
exhibits a very complex structure. A channel or groove
runs along that surface from the centre to the point of
the ray, between two walls of shelly matter, constituting

part of the skeleton. This channel or groove contains a
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multitude of suckers placed on the ends of transparent
footstalks, and serving for the threefold purpose of
attaching the star to a particular spot, enabling it to
seize upon its food, and to move from place to place.
Each of these fect thus terminated by a sucker issues
from a hole in the channel already spoken of, and is
tube filled with liquid, which is injected into it from a
gland at its base by means of muscular pressure ; on the
withdrawal of which pressure the liquid retreats into the
gland, and the feet collapse. ~ Thus a simple but effoctive
mechanical arrangement enables the star-fish either to
retract or extend his feet as he will. The degree of
force with which any individual of these suckers acts is
inconsiderable, but the number of them compensates for
this, and by their united action, a power fully equal to all
the requirements of the animal is obtained. The
Opliuridee are a kind of star-fishes very common along
our coasts. The generic term adopted by the late
distinguished naturalist, Professor Edward Forbes,
accurately describes their general form. Their bodies
are small and round, and furnished with five long and
slender arms, which, instead of having a very sluggish
motion, as in the ordinary star-fish, move and twist about
with great activity, and by their resemblance to the tails

of small serpents, suggest the generic term.  The rapidity
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of motion possessed by these arms enables the creature tc
crawl with considerable celerity.

There are many varieties of star-fishes, including those
now referred to, and several of them possess much
elegance. The ¢ feather-star’ is a very beautiful species.
The body is small and covered with jointed filaments ; it
has five long and slender arms, feathered along their sides
with numerous pinne, furnished with hooks or claws, by
which it is enabled to adhere with great tenacity to the
rocks or sea-weed. Its anatomy exhibits a structure of a
most elaborate character, but difficult to describe without
having recourse to very minute detail. The body is
generally of a fine rose colour, and in some instances it is
ornamented with bands of crimson and yellow. The
sun-star is also a beautiful species; the disk being
surrounded by twelve broad rays. The colour of this
species 1s variable. In some instances, the whole animal
is a brilliant red ; in others, the disk alone is red and the
rays white, and occasionally the entire surface is purple.

Several species of these remarkable creatures are
called ¢brittle stars,” from their peculiarity of falling to
pieces on being removed from their native element. The
¢ feather-star > above mentioned is extremely fragile, and
when taken at sea, can rarely be kept entire. This

power of self-destruction may perhaps be altogether
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involuntary, but in some instances it seems as if an act
of will on the part of the star-fish. Professor Edward
Forbes having taken a fine specimen of the lingthorn
(Luidia fragilissima), the largest of our star-fishes,
measuring about two feet in diameter, gives the following
graphic account of its suicidal propensities, written with
nuch humour: ¢Never having seen one before, and
quite unconscious of its suicidal powers, I spread it out
on a rowing-bench, the better to admire its form and
colours.  On attempting to remove it for preservation,
I found only an assemblage of rejected members. My
conservative endeavours were all neutralised by its
destructive exertions, and it is now badly represented in
my cabinet by an armless disk and a diskless arm,
Next time I went to dredge on the same spot, deter-
mined not to be cheated out of a specimen in such a
way a second time, I brought with me a bucket of cold
fresh water, to which article star-fishes have a great
antipathy. As I expected, a Luidia came up in the
dredge—a most gorgeous specimen. As it does not
generally break up before it is raised above the surface
of the sea, cautiously and auxiously I sunk my bucket to
a level with the dredge’s mouth, and proceeded in the
n.ost gentle manner to introduce Luidia to the purer

element.  Whether the cold air was too much for him,
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or the sight of the bucket too terrific, I know not, bus
~ in a moment he proceeded to dissolve his corporation,
and at every mesh of the dredge his fragments were seen
escaping. In despair I grasped at the largest, and
brought up the extremity of an arm, with its terminating
eye, the spinous eyelid of which opened and closed with

something exceedingly like a wink of derision.’

SEA-ANEMONES AND JELLY-FISHES.

The Actinice, or sea-anemones, as they are poetically
called, are to be found on every part of our sea-shores
wheré there are rocks. When the tide has receded, they
may be seen attached to the sides of the rocks beneath
the overhanging sea-weeds. Their appearance when

thus discovered is by no means attractive. It is that of
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a small hemisphere, or cone, in the centre of which is an
orifice closed up, something like the mouth of a bag when
tightly drawn together by the string. Those of a red
colour are exceedingly like a piece of flesh, and on being
touched, the resemblance is still more striking, from the
tough, muscular sensation they convey. It is only in a
deep pool, or during high-water, that the sea-ancmone
puts on its charms. In some of the creeks on our rocky
shores, it is seen in great perfection from a boat, when
the water is clear and tranquil, and only a few feet in
depth. The cone-shaped mass has now become active ;
the tentacula, which had been drawn within the body of
the animal, are now expanded, exhibiting both in
symmetry and colour a striking resemblance to a flower ;
and where many of these creatures are assembled, the
bottom of the water presents the appearance of a gay
parterre adorned with many-coloured blossoms.

About twenty varieties of Actinice are already known
to naturalists as belonging to our sea-shores, but beyond
doubt there remain many others to reward their search.
The specific names of many of these are those of the
flowers they are supposed to resemble, and others have
appellations derived from other circumstances. Thus the
cereus, . the daisy, the pink, the aster, the sunflower, are

floral appellations applied to some of them ; while others
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derive their titles from their prevailing colour, from the
gem-like adornment they exhibit, or from some peculiarity
of form and structure.

The most common is the Actinia mesembryanthemum,
so called from the resemblance between the form of its
tentacula when expanded and the starry petals of its
floral namesake. It is not possessed of much beauty; its
stalk, or body, is thick and smooth, the edge of its disk
is surrounded by a single row of tubercules, the tentacula
are numerous and slender, and the colour that of a dark
crimson, This very common species is far surpassed in
beauty by many others, which, though less generally
known, are denizens of various parts of our sea-shores.
We shall mention a few of these, although no description
can do justice to the beauty of these remarkable creatures,
as seen under advantageous circumstances in their native
element.

The Cereus, which we have found on the Welsh coasts,
and which inhabits several localities on the south-western
shores of England, has its body marked with longitudinal
furrows, or sulci. Its summit, when expanded, is fur-
nished with slender tentacula, from a hundred and twenty
to two hundred in number ; the body is of a pale chest-
nut colour, and the tentacula are sea-green, varied with

purple.
E
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The daisy-anemone (Actinia bellis) is a remarkably
beautiful species, also found on the south-western shores
of England, and in some other localities. It has a cylin-
drical stalk, from an inch to about three inches in length,
which is of a fine red colour. When the disk is expanded,
it exhibits a radiated surface, much greater in circumfer-
ence and diameter as compared with the body, than is
the case in other species. This disk is covered by short
tentacula, several hundreds in number, and disposed in
separate rows or circles, each row nearer the centre than
the other, having the tentacula pointing like radi of a
circle toward the circumference, with the exception of
the inner row, in which they are clevated more or less
from the plane of the disk. These tentacula exhibit
considerable variety of colour. In some they are dark-
brown or yellowish-brown, ornamented with white spots,
while the disk itself is tinted with gray, lilac, white, and
is sometimes dark-brown, ornamented with scarlet lines
diverging from its centre. This species is exceedingly
like a beautiful flower.

Another remarkable species is the Actinia gemmacea.
Tt derives its specific appellation from the circumstance
that %s cylindrical stalk or body is marked with lines of
tubercules like gems, reaching from the base to the top.

When retracted, it assumes the form of a bell with the
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mouth downwards, and the gem-like rows of tubercules

converge in an elegant manner from the base to the

closed aperture of the mouth.

The body is of a rose

colour. Six of the rows of tubercules are white, and the

intermediate ones of a gray or ash colour.

When

expanded, the disk appears variegated with different

be seen by the aid of the

hues, green and white, scarlet
and black, and the tentacula,
chiefly of a fine olive, add
greatly to the beauty of this
‘ gem of the sea.’

We shall now say a word
on the subject of those
jelly-fishes with which every
frequenter of the sea-shore
is more or less familiar.

We are most familiar
with the larger kinds, so
often found lying on the
beach the

retired ; but the species are

after tide hag
extremely varions as well
48 numerous. Some are so
minute that they can only

microscope ; others have a
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diameter of two or three feet. Many have hemispherical
bodies ; others are orbicular. Some are furnished with
tentacula, which stream behind them as they pass through
the water ; others, again, are without these appendages.
They differ also in their means of locomotion: one species
urges itself onward by contracting its disk, and another by
means of minute paddles ranged along the circumference
of its body. Their colours, too, are various, and often
singularly beautiful, exhibiting those symmetrical patterns
produced by the kaleidoscope. Some are brown in the
centre, with sixteen lines pointing like radii to the
circumference ; some have a light purple cross in the
middle, between each bar of which is a horse-shoe mark
of a similar, although much deeper hue, and from the
circumference diverge rays of the same tint, but lighter
than the rest; others, again, have a white cross, with a
black spot on each arm; and others have a disk almost
as translucent as the water itself in which they float, but
in its centre is a bright crimson spot, like a piece - of
cornelian encased in crystal ; others, although extremely
minute, are still more beautiful, and of one of these,
whose tints are white and crimson, the late ever to be
lamented Forbes thus elegantly speaks: ¢ There is not a
medusa in all the ocean which can match for beanty

with the minute creature now before us, though its
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smallness is such, that a split pea would overtop it. Yet,
small though it be, it has shape, colour, and substance
so disposed, that as yet no explorer of the sea has met
with another like it. It is gorgeous enough to be the
diadem of sea-fairies, and sufficiently graceful to be the
night-cap of the tiniest and prettiest of mermaidens.’
These creatures inhabit all our seas, and are often visible
in immense multitudes floating with the tides ; they are
supposed to feed on small fish and insects, which they
seize with their tentacula. Some of these apparently
harmless mollusks possess a stinging property, from which
their name of sea - nettles has been derived. This
propel;ty, however, pertains only to a few of the kinds
familiar to our shores, probably to three or four ; and
the only one which possesses it in any considerable
degree is the Cyanca capillata, or hairy cyanea, which
produces, on being touched, a burning sensation similar
to that caused by the sting of the common nettle.
Persons swimming have sometimes come in’ contact with
the long tentacula of this medusa, and have not only
been marked with red lines, not unlike the cut of a thin
whip, wherever the acrid substance of the mollusk has
come in contact with their skin, but have suffered con-
siderable pain and feverishness in consequence. This

particular species is very common, and must have been
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seen by all our readers, either lying helpless on the
beach or floating at sea. Its disk is of a brown colour,
with festooned edges, from beneath which issue an
immense number of tentacula of various dimensions,
many of them consisting of long strings, extending far
behind it as it flaps along beneath the surface. The
title of Crinita might, perhaps, be appropriately applied
to it, as resembling a comet and its tail, which the old
Greek astronomers distinguished by that name. The
Acalephce possess the wonderful power of emitting
light. TIn the seas of warmer latitudes, this power
produces very striking effects, to which, indeed, it is
impossible, by the most eloquent description, to do
adequate justice. So innumerable are the medusz in
the tropics, that the point of light emitted by each
renders the whole surface of the midnight deep radiant,
while the ship, as it urges her way, exciting into greater
activity their illuminating powers, is surrounded not only
with sparks of phosphorescent fire, but with broad
flashes of light running along the top of every surge
which strikes her sides, while in some instances globes of
fire appear below the surface, produced by the larger
jelly-fishes. If, during a very dark night, one could
descend a few fathoms below the surface, the appearance,

on looking upwards, would be beautiful in the extreme.
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presenting, in the orbs of greater or lesser magnitude,
scintillating in countless galaxes overhead, much of the
aspect of the heavens on a starry night ¢fretted with
golden fires.” In our own seas, similar but much less
brilliant phenomena occur, and few occupations are more
delightful to the naturalist than, on rowing homewards
along some romantic shore, to watch in the deepening
twilight the phosphorescent radiance of the larger
Acalephee, as the boat glides silently past them, or to
admire the showers of sparks that fall from the oars at
every stroke, produced by the microscopic animals of the
same kind.

The order of Acalephe now referred to are distin-

o, which

guished from others by their mode of swimming,

is effected, as already mentioned, by the sudden con-
traction of the diameter of the mushroom-shaped hody,
which, striking the water on the under part, is driven
forwards by the reaction of that medium. This move-
ment, which is easily perceived in smooth water, has a
sort of resemblance to the act of breathing performed by
the lungs, and from this fancied similarity the general
name of Pulmonrigrade is applied to the whole of this
order of jelly-fishes. But there are others whose mode
of progression depends, not on the alternate contrac-

tion and dilatation of the body, but on the movement of
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innumerable minute hairs, which strike the water
precisely like a series of minute paddles, ranged in rows
along the outside of the living machine. To this order,
accordingly, the name Ciliograde is applied, because of
their motion being thus effected by the instrumentality of
ailia.  One of the most fascinating examples of this order
is the little medusa which naturalists have absurdly enough
called Berog, as if this beautiful and symmetrical creature
exhibited any resemblance ‘whatever to the decrepid old
woman whom Juno impersonated in her interview with
Semele. The Beroé is from half an inch to about an
inch in length ; its body is pellucid; it is shaped like a
nutmeg, and divided into gores, as it were, by eight
equidistant bands or ridges, much in the same way that
a terrestrial globe is subdivided by the lines from south
%o north marking the longitude. Depending from the
body are two tentacula, five or six inches in length, and
furnished with a number of slender fibres like tendrils,
all of which can, at the will of the creature, be drawn
up within its body. These tentacula are either for
seeuring its prey, or attaching itself to some point of
support, or for both purposes. The locomotive machinery
of this singular medusa is worthy of the highest admira-
tion. A minute examination of the bands or ridges

already mentioned exhibits the extraordinary fact, that



SEA-ANEMONES AND JELLY-FISHES. 158

on the surface of each of them are a multitude of flat
plates, formed by hairs or cilia, with their edges placed
together like the plume of a feather. These paddles the
creature puts in motion, and the power is sufficient to
propel its obicular body through the yielding element.
By reversing the motion of the paddles, it can move
backwards, and by moving those on one side only, it can
turn round. ¢ Man justly boasts his steam-boat,’ says
Professor Jones, ¢ and with pride points to those paddle-
wheels with which he walks upon the waves. The
paddle-wheels are here more perfect far than ever were
contrived by human ingenuity, for all the cumbrous
enginery required by man to urge their movements is
not needed ; each float, self-moving, keeping time with
all the rest.’” This wonderful creature, thus employing
so marvellous and complicated a mechanism, is neverthe-
less amazingly simple in structiire, so far as appearance
would lead us to suppose, for it is so translucent, that
during day it is visible only by the iridescent hues shot
forth from its paddles, as they strike the water, and in
darkness it shines with a blue phosphoric light, reminding
one of a bubble inhabited by some sea-fairy, whose
diadem glows through the fragile covering in which she
is encased.

Another order of the same class derives its title
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(Physograde) from the circumstance of its movements
being chiefly accomplished by means of a species of air-
bladder with which it is furnished, and which it distends
in order to rise to the surface. The well-known Physalia,
or Portuguese man-of-war, is an example of this order,
and can hardly be considered one of our native species,
although occasionally found on the shores of the south of
England and Ireland.

Another order is that of the Cirrkigrade, of which the
Velella is an example. This remarkable creature, like
the preceding, sails on the surface of the sea, and may
be found in multitudes on our south-western shores
during summer and autumn. It has a flattish oblong
body, which, although membrancous and fleshy, is trans-
parent, and is tinged with dark-blue spots ; but, unlike
any of the preceding species, it possesses a sort of
skeleton or framework, also transparent, and of a horny
texture, furnished with a plate, which, when the animal
is on the surface, is raised, and serves as a sail, by which
it is wafted onward. From the lower part of the body
numerous dark-blue appendages hang downwards, by
means of which, in the absence of 4 breeze, this animated
skiff can row itself onward, or steer when going before
the wind.

Until very recently, the mode in which the young of
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the Acalephee are produced was wholly unknown, although
much curiosity was naturally felt on such a subject.
Discoveries, however, have been within the last few
vears made by several distinguished naturalists, which
greatly add to the interest with which they are regarded.
It appears that the medusa gives birth to a multitude of
minute bodies, gelatinous like itself, and in shape some-
what oval, like the seeds or sporules of some of the
sea-weeds, but clothed with minute cilia, or hairs, which,
by their vibration, propel the minute body through the
water. Yet these minute bodies are not the young
medusa, as appears from thé process they undergo.
After a certain brief period, these buds, as they have
been appropriately called, fix themselves to some
stationary object, such as a stone, and on thus becoming
settled, undergo a rapid transformation. Instead of
retaining its oval form, the body of the creature lengthens,
growing like a plant from the point by which it is
attached, and becoming wider at its upper extremity,
where a mouth is formed, surrounded by four promi-
nences, which speedily undergo a change, and become
long tentacula, not unlike those of the sea-anemones.
After this process has been continued up to a certain
stage of maturity, the young medusa begin to be formed,

and the stalk assumes the appearance of a series of cups
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with the edges divided into lobes, and placed one within
another. At last, in each of these cups an independent
life becomes developed, the upper one separates from the
rest, drops off, and immediately begins to swim by means
of the alternate contraction and dilatation peculiar to the
parent medusa. The second hemisphere soon follows
the first, separating like ripe fruit from the stem on which
it grew ; and so on in succession, one after another, the
Juvenile jelly-fishes set forth on their journey through
the waves, as soap-bubbles blown from a pipe wander

through the air.

¥ISII OF OUR SEA-SHORES.

When we look at the ocean in a general and superficial

manner, regarding its surface only, the portion of that



FISH OF OU'R SEA-SHORES. 15

vast expanse beneath which our researches can be carried
only in a limited and altogether imperfect degree, it
appears far less rich in living forms than the earth on
which we tread. But our impressions on this subject
become very different when we carry our investigations
even imperfectly below the surface of the world of
waters. We are then, indeed, led to the conclusion that
the interior of the subaqueous realms, so far from being
a wilderness, teem with life and activity, and contain
far greater richness of organic forms than any of the
terrestrial portions of our globe. Darwin, in the
delightful narrative of his voyages, observes in reference
to this subject, that our forests do not conceal so many
animals as the low woody regions of the ocean, where
the sea-weed rooted to the bottom of the shoals, and the
severed branches of fuci, loosened by the force of the
waves and currents, and swimming free, unfold their
delicate foliage upborne by air-cells. ' There is abund-
ant reason to believe that the denizens of the ocean far
exceed in number and variety of form the inhabitants of
the land. Only think of the unspeakable multitudes of
migratory fish, such as pilchards and herrings, that at
certain seasons visit our shores, and of the myriads of
other kinds that at all times frequent our bays, estuaries,

and firths! TIn those beautiful lochs that, in the west of



158 SEA-SIDE STUDIES.

Scotland, extend ten, twenty, and thirty miles into the
country, there is scarcely a spot where a baited line,
dropped from a fishing-boat, will not be instantly seized
upon by a fish of some kind or other, as if the depths of
those waters swarmed with various tribes of their finny
inhabitants.  How greatly is this impression of the
luxuriance of animal life in the ocean deepened, when we
look at the results of the naturalist’s investigations, even
i the shallow waters along our shores, and still more
when we have recourse to the microscope! The expres-
sion, ‘universality of life,” ceases to be a hyperbole, and
becomes a literal and simple truth. ¢In the oceanic
depths,’ says Humboldt, ¢ far exceeding the height of our
loftiest mountain - chains, every stratum of water is
animated with polygastric sea-worms, cyclidiz, and
ophrydine. The waters swarm with countless hosts of
small luminiferous animalcules, mammaria of the order
acalephee, crustacea peridinea, and circling nereides,
which, when attracted to the surface by peculiar
meteorological conditions, convert every wave into a
foaming brand of flashing light.” In like manner,
Darwin, in his journal of the voyage of the ‘Beagle,
referring only to one species of sea-weed of the southern
ocean, observes: ¢The number of living creatures of all

orders, whose existence continually depends on that of
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the kelp, is wonderful. A great volume might be
written describing the inhabitants of one of these beds of
sea-weeds.  Almost every leaf, excepting those that
float on the surface, is so thickly incrusted with corallina
as to be of a white colour. We find exquisitely delicate
structures, some inhabited by simple hydro-like polypi,
others by more organised kinds, and beautiful compound
- Ascidie. On the flat surfaces of the leaves various
patelliform shells, Trochi, uncovered mollusks, and some
bivalves are attached. Innumerable crustacea frequent
every part of the plant. On shaking the great entangled
roots, a pile of small fish, shells, cuttle-fish, crabs of all
orders, sea-eggs, star-fish, beautiful Holothuride—some
taking the external form of the nudebranch mollusks—
Planarize, and crawling nereidous animals of a multitude
of forms, all fall out together. I can only compare
these great aquatic forests of the southern hemisphere
with the terrestrial ones in the tropical regions. Yet, if
the latter should be destroyed in any country, I do not
believe nearly so many species of animals could perish as
under similar circumstances would happen with the
kelp.” TFacts are justly said to be stranger than fiction.
There can be little doubt that real existences are far
more wonderful than the figments of fancy ; and all that

we already know of the ocean, so far as our sphere of
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observation extends, renders it certain that the ses
contains inhabitants, which, not only in number but in
variety of size, form, colour, character, and habits, are
more wonderful by far than anything dreamt of in our
philosophy, exceeding in zll these particulars all that
the most exuberant fancy can picture.

Perhaps there are none of the visitants of our shores
more wonderful in all respects than the Cuttle-fish, of"

which we have several varieties. This tribe of creatures

are by naturalists called Cephalopods, a word which may
be translated ¢ head-footed,’ and arises from the fact that
the feet or arms of the animal are attached to the head.
Here is one left by the receding tide, let us examine it,

and remark its peculiaritics as well as a brief investiga-
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tion will allow. The body, you perceive, is soft, although
it feels not unlike a kind of cartilage, and it forms a sort
of sheath for the breast; the arms or feet, eight in
number, are arranged around the top of the head, and
are covered with a multitude of small circular disks,
raised above the surface of the adjoining skin. From
the midst of these arms extend two long tentacula,
which are thickened at the ends, and furnished like the
shorter arms with similar disks or suckers. The mouth
of the fish consists of a powerful beak like that of a
parrot ; the eyes are large and prominent, and when the
creature is alive and in vigour, are not only bright,
and staring, but have a look of intelligence and even of
ferocity. The singular appearance of this creature is
accompanied by habits no less remarkable. The mem-
bers or limbs already referred to are used by it both as
arms and legs. It walks on the bottom of the water
with them, having its mouth and head downwards, and
its body upwards ; it also swims partly by their means,
and employs them, moreover, in the capture of its prey,
to which it attaches itself by means of the suckers before
mentioned, which are furnished with muscles for creating
& vacuum, as is the case with the suckers of the lump-fish
or the remora. As to 1ts jaws or mandibles, they are

2 very formidable weapon, and can easily break open
L
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many species of crustaceous and shell-fish. One would
think that the soft body of the cuttle-fish would avail it
little against the attack of a lobster with its formidable
claws. There can be no doubt, however, that even a
lobster is no match for a large cuttle-fish, naked and
exposed although the latter appears to be. By means
of its suckers, it can easily tie together the pincers of the
lobster so that they cannot open, and while its prey is
thus rendered helpless, it; can tear off with its powerful
beak, as with a forceps, the crust in which the lobster’s
body is encased. :

But we have left unnoticed a most remarkable part of
this creature’s structure, associated with some singular
instinetive habits. On examining that part of the
animal from which the head protrudes, a tube or funnel
is discovered, which is connected with its branchie or
breathing organs. To these organs the water is
admitted, as it is admitted to the gills of fishes, but by a
different apparatus; it gains access by valves which
allows it to enter on the muscular dilation of the
creature’s body; and when the water so admitted has
- communicated its oxygen to the blood, it is expelled by
the tube referrea to, as in the case of fishes 1t is driven
out at the gills. DBut the cuttle-fish can employ this

funnel or tube to another purpose; for, by ejecting the
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water from it with force, it is, by the reaction of the
surrounding medium, enabled to dart backward with
amazing velocity, out of the reach of danger. While,
therefore, it swims forward with rapidity by means of the
fin-like expansion of the extremity of its body, it
possesses, in the hydraulic apparatus now mentioned,
an additional organ of locomotion in a contrary direction,

Another most remarkable peculiarity distinguishes the
cuttle-fish. It is provided with an organ which secretes
a black fluid, by means of which they can darken the
Water so as to escape their pursuers. This ink, besides
furnishing the ‘sepia,’ is said likewise to yield the
Indian ink, so well known to artists. In Italy, a similar
ink, although not so black, is prepared from it; and
Cuvier is known to have used it to colour the plates for
the memoir of these animals. My 1 interesting to add,
that the ink-bag having been found in a fossil state in
the Belemnite, a kind of cephalopod which has been
entombed in the solid rock for countless ages, Dr
Buckland presented some of it to Chantrey, requesting
him to ascertain its worth as a pigment; and a drawing
having been made with it, and shewn to a celebrated
artist, he pronounced the sepia to be excellent, and
inquired by what colourman it was prepared.

There are several species of cuttles, each differing in
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some respect from the specimen now referred to. These
it is unnecessary to describe, but we cannot quit the
subject without noticing a member of the family, peculiar
in form and habits even among the very peculiar race it
belongs to. Let us fancy ourselves to have met with
one of these on the beach. It is low-water, and the
creature has been left by the receding tide, but perhaps
not unwillingly, for he is not only alive but moving
along in an inverted position, and although at a leisurely
pace indeed, still making some progress. This is the
celebrated Polypus of the ancients, and is called the
Octopus, from its eight feet, or the common Poulpe.
The body of this creature is almost globular; it is
furnished with eight feet or arms, each having two
hundred and forty suckers arranged in a double series.
It is without the two long arms possessed by its relative
the cuttle-fish ; but it can walk with comparative facility;
in the water, it can swim rapidly backwards. This
animal, with its staring eyes and uncouth shape, is
undoubtedly of a very repulsive aspect, and must not a
little terrify the unhappy creature it pursues and catches
with its suckers ; the ferocity of its look is doubtless an
accurate index of the fierceness of its disposition. This
is illustrated by the following anecdote.  Although

referring to a foreign member of the poulpe family,
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it may perhaps indicate the character of our native
species.

In his account of the natural history of the sperm
whale, Mr Beale mentions that on one occasion, while
engaged in collecting specimens of shells on the shores
of the Bonin Islands, he encountered a most extraor-
dinary animal, which was crawling on the rocks toward
the water. It was creeping on its eight legs, which
being soft and flexible, bent under the weight of its
body, and served indeed to raise it only a little from the
surface along which it was moving. It seemed alarmed,
and made great efforts to escape, but the naturalist had
no idea of consenting to the termination of so unexpected
an interview with the odd-looking stranger. In his first
attempt to prevent its escape, he placed his foot upon
one of its legs; but so great was its strength, that
although he pressed upon it with considerable force, it
easily liberated itself. Determined, however, to secure
his prize as a remarkable specimen of its class, he then
seized one of the legs in his hand, when the animal
struggled with such vigour that it seemed as if the limb
would be torn off in the contest. The animal in the
meantime held itself fast to the rock by its suckers, and
Mr Beale gave it a sudden jerk to disengage it. This

scemed to excite it into fury; and after successfully
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resisting the attempt, it suddenly let go its hold of the
rock and sprang on its assailant’s arm, which was bare,
and, fixing itself by its suckers, endeavoured to attack
him with its powerful beak. The sensation of horror
caused by this unexpected assault may be readily
inagined. Mr Beale states that the cold and slimy
grasp of the ferocious animal induced a sensation
extremely sickening, anc he found it requisite to call tc
the captain, who was occupied in gathering shells at a
little distance. Mr Beale, aided by his friend, ther
made his way to the boat, and the poulpe was at last
destroyed with the boat-knife, but it did not surrender
till the limbs by which it so tenaciously adhered were
successively cut off. The body of this Cephalopod was
not larger than a man’s fist, but it measured more than
four feet across its extended arms.

In the tropical seas, the poulpe is said to arrive at an
enormous size. Mr Pennant, on the authority of a
friend long resident among the Indian Islands, and who
was a diligent observer of nature, states that the natives
affirm that some have been seen two fathoms broad over
their centre, and each arm nine fathoms in length. Tt
is also well known that the Indians, when navigaiing
their little boats, are in great dread of those frightful

monsters, and always provide themselves with an axe to
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cut off their arms, which, if thrown across their boats,
would place them in imminent danger. The pearl-divers,
too, are sald to be sometimes seized by one of those
monsters of the deep, from whose grasp, under such
circumstances, there is no release. Possibly the account
given by Mr Pennant’s friend may have been exaggerated
by the terrors of the Indians who were his informants ;
but besides the general fact that the tropical seas nourish
creatures of far greater magnitude than those of tem-
perate latitudes, authentic instances are recorded in
which the octopus has actually been found of great size.
During Cook’s first voyage, the carcass of one was
discovered floating in the sea, surrounded by aquatic
birds which were feeding upon it ; and having examined
the remains of this animal, which were deposited in the
museum of the Royal College of Surgeons, Professor
Owen stated that its body must have been four feet in
length, and its arms at least three feet more. There is,
therefore, the highest probabi\lity that the tropical seas
are inhabited by monsters of far greater magnitude of
the same species. Dr Shaw thus speaks on the subject :
‘ The existence of some enormously large species of the
cuttle-fish tribe in the Indian northern seas can hardly
be doubted ; and though some accounts may have been

much exaggerated, yet there is sufficient cause for
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believing that such species may very far surpass all that
are generally observed about the coasts of European
seas. A northern navigator, of the name of Dens, is
said some years ago to have lost three of his men in the
African seas by a monster of this kind, which unex-
pectedly made its appearance while these men were
employed, during a calm, in raking the sides of the
vessel. The colossal fish seized three men in its arms,
and drew them under water in spite of every effort to
preserve them. The thickness of one of the arms, which
was cut off in the contest, was that of a mizzen-mast,
and the suckers of the size of pot-lids.’ A variety of
statements have been made in different places, and at
various periods, all tending to strengthen the belief that
such enormous octopods exist, and it is not easy to
avoid concurring in the opinion of a celebrated natu-
ralist, who has discussed the subject with great ability,
that the different authorities who have referred to it
“are sufficient to establish the existence of an enormous
inhabitant of the deep— a cuttlefish possessed of
characters which, in a remarkable degree, distinguish it
from every other creature with which we are familiar ;’
and further, that it would be ¢ contrary to an enlightened
philosophy to reject as spurious the history of an animal,

the existence of which is rendered so probable by
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evidence deduced from the prevailing belief of different
tribes of mankind, whose opinions it is evident could not
have been influenced or affected by the traditions of
each other, but must have resulted from the occasional
appearances of the monster itself in different quarters of
the globe.’

The eggs of the cuttle-fish are almost as remarkable
as the animal itself. They are oval, or rather spindle-
shaped bodies, about the size of grapes, and somewhat
like them in colour. One end of each egg is furnished
with a fleshy stalk, and the other is prolonged to a
nipple-shaped point, and the skin is tough like india-
rubber. By means of the stalk, the egg is attached to
branches of sea-weed, and numbers of them united to
the same substance, a cluster is formed by no means
unlike a bunch of grapes, and appearing to an observer
unacquainted with their real character, to be some
species of sea-plant. These eggs, or bladders, contain
at first a yolk of a white colour, enclosed in transparent
albumen ; but as it advances toward maturity, the con-
tents assume the form of the young cuttle-fish, which is
at length excluded like the chick from the shell by the
opening of the envelope in which it is enclosed.

The Nautilus is an animal of the same class as

the cuttle-fishy regarding which we shall present
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our readers with the following extract from Professor

Harvey :

‘No British cuttle-fish possesses
an external shell, though furnished
with an internal one, in the shape of
a horny or calcareous, lanceolate, or
somewhat boat-shaped body, lodged

In a cavity of the mantle:; exactly

analogous to the shelly plates of

such  Mollusca as Aplysia and
Limaz. But one of the most beautiful of all shells
—the Argonaut or Paper Nautilus—is the coat of an
animal of this class, not very unlike a common cuttle-
fish in form, and having an organisation essentially
similar,  Alas for poetry !—the stories of the argonaut,
believed for nearly two thousand years, are now
exploded. Modern observers have clearly shewn that
the argonaut does not make use of its expanded arms
as sails, or its tapering legs as oars, or of its keeled shell
as a boat; but, on the contrary, that it passes most or
its time crawling on the bottom of the sea like a snail,
with its shell turned keel upwards; and that when it
does swim through the water, as it can do with great
speed, its arms and legs are applied to purposes very

different from oars or sails. The arms (sails) are closely
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pressed to the surface of the shell, which they cover
completely with a fleshy coat ; and the taper legs (oars)
are brought together and directed in a straight line
from the head. And thus prepared for swimming, the
argonaut drives itself backwards at a rapid rate, by
alternate imbibition and expulsion of water through its
siphon. The Pearly or Chambered Nautilus is the shell
of another animal of this class, considerably different in
organisation from the cuttle-fish or the argonaut, and
obviously of a lower type of structure. It essentially
differs from either in having four instead of two sets of
gills, and has therefore been placed by Professor Owen
n a distinct order, of which it forms almost the only
living representative. Very different, however, was the
condition of this order in the waters of the early world,
where species of Nautilus and of allied forms existed
in great profusion. Upwards of sixty fossil species of
Nautilus are fonnd in British strata, with many hundred
kinds of Ammonites, Orthoceratites, &c., genera which
are no longer known to exist in a living state. And it
1s exceedingly remarkable that our modern Nautilus
belongs to a generic type which has existed from the
earliest times, from which remains of animals of this
class have been preserved ; while many extensive genera

of similar animals of later creation have become totally
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extinct. Thus, of the true Ammonites, or Snake-stones
—fossils resembling the horns of J upiter Ammon, and
which were inhabited by animals resembling the animal
of the Nautilus—though many hundreds flourished in
times long posterior to the creation of N autili, and none
were in existence so early as the first true Nautilus, not
one has come down living to the modern sea, and the
last members of the race were entombed in the chalk-
deposits.  The successive changes which have passed
over the animal and vegetable worlds in revolving ages
offer us subjects of contemplation of the most interesting
character, in which the mind is at one time carried back
to what has been ‘“ before the world was,” and at others,
stretches equally forward to what shall be hereafter. In
tracing fossil remains in strata, deposited at successive
periods, we come to beds in which remarkable forms,
such as the Ammonite, meet us for the first time ; and,
having ascertained that none exist in any lower bed, we
are forced to admit that, at the time when that bed was
In course of formation, these creatures were first intro-
duced on the stage of life. All lower beds tell of a
creation existing before them, and the animals contained
in such are therefore older denizens of the world.
Again, having fixed the stratum in which the Ammonite

first appears, we examine the strata above it, and find
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the number of those fossils gradually increasing, until we
reach a bed in which the genus attains its maximum ;
and thence we find a gradual diminution of species in all
superior beds. No new forms are introduced, but the
old ones drop off one by one, until at last the whole race
disappears—every species of the extensive group being
numbered with the dead. Nor is this a solitary instance
of what researches into the fossil world reveal to us. Tt
is the general lot of every organic being introduced into
the world. Not only are the individual animals mortal,
but the very species are destined to destruction. Some
types have a longer life than others. The Nautilus still
maintains its ground, though its genus dates back untold
ages before the creation of the Ammonite, whose last
representative must have perished ages before the
creation of man. We see the whole life of the Ammon-
ite genus—and we can perceive, by its diminished
number, that the Nautilus is approaching its close. But
the circumstances which regulate the extinction of the
one or the other are unknown to us. Changes of climate
may now and then cause the destruction of a race; but
the extinction of species, and of generic types, seems to
proceed on too regular a plan to be dependent on
secondary causes, and must, I think, be referred to laws

originally imposed on each species at its creation.’
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One of the most remarkable of our fishes is the
Fishing-Frog, or Angler. It is found on various parts
of the coasts of Great Britain and Ireland, and although
not seen in great numbers, is by no means rare. Its
form and habits fully entitle it to its name. Its upper
parts are of a brown colour, and the under surfice of
the body is white. Its figure is not unlike that of an
enormous tadpole; the head is enormously dispropor-
tioned to its body, and is of extraordinary shape, and
furnished with a mouth of prodigious dimensions, the
under jaw extending far beyond the upper, and both
furmished with an array of teeth. The gills, unlike
those of other fishes, instead of sloping away and
attaching themselves under the throat, are prolonged
behind the pectoral fins, and open in a kind of armpit
by a narrow orifice. Around the immense head are
numerous filaments, or tentacula, and from a little
beyond the middle of the upper lip, arise other and
much longer filaments, one of which carries on its
extremity a little membrane or flag of a brilliant metallic
lustre, while the position of the eyes in the centre of the
almost horizontal face, all combine to render it an ugly
and even hideous creature. The instinct and habits of
this strange fish are not less remarkable than its figure.

It is extremely voracious, as might be expected from the
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magnitude of its mouth, and it moves about after its
prey like other fishes, sometimes in mid-water and some-
times even at the surface, but its ordinary mode of
sa:tisfying its appetite exhibits a most singular degree of
address, and is said not only to imitate the angler in
fishing with a line and bait, but to make use of a kind
of net formed by the great sacks connected with its gills.
Couching close to the ground in places frequented by
other fish, it stirs up the mud with its pectoral fins, so
as to be hidden from the view of its prey, and then
clevates the fishing-rod or tentacula attached to its
upper lip, the little flag on the top of which attracts the
notice of the unwary fish passing by, which, approaching
to examine what seems to be a suitable kind of bait, is
instantly seized by the greedy monster lying in wait
below. It takes multitudes of fish in this manner,
which it stows away either in its stomach or in the bags
or sacks already mentioned. Many anccdotes are told
illustrative of the boldness and voracity of this fish. In
one instance, a fisherman having hooked a cod-fish, on
drawing it up, felt a heavier weight attach itself to his
line. This proved to be a large angler which had
seized upon the cod as it was drawn up; and on bringing
it to the surface, it received a severe blow on the head

before it let go its prey, which it cxpected to have
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secured. On another occasion, an angler seized upon
a conger-eel which had taken the bait; but the latter, in
its efforts to escape, after having, it is probable, been in
the stomach of its enemy, found its way out by struggling
through the opening of the gills. The angler was thus
completely secured, and both were drawn into the boat.
It is said that one of these voracious fish has been
known to swallow a large cork used as a float to a
deep-sea line. Dr Parnel states that some fishermen at
Queensferry, in the Firth of Forth, observing the water
much discoloured at a particular spot, proceeded to
discover the cause, and on poking the bottom with a
long-handled mop, found it seized upon by an angler,
who had been busy plying his vocation, and probably
mistook the mop for some new kind of fish. He found
his indiscriminate voracity fatal to him, however; for not
being able to extricate his teeth from the woolly sub-
stance of the mop, he was hauled on board, and found to
be nearly five feet in length. It is further remarked by
Yarrell, that ¢ when this fish is captured in a net, its
captivity does not destroy its ravenous appetite, but it
generally devours some of its fellow-prisoners, which are
sometimes taken from its stomach alive.’

The family of fishes distinguished by mailed- cheeks,

and hence called by naturalists, Bucce Loricate, are
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frequent on our shores. Among these, the Gurnards
are well known, of which there are eight varieties,
These fish derive their name of gurnards, nowts, or
crooners, from the very singular circumstance that they
utter a growling or grunting noise while disporting
themselves in the water, and when pulled up by the
line. They are all distinguished by the singular appear-
ance of their heads, which are variously armed with
spines and bristles. One of the most beautiful of these
fishes is the Red Crooner, or Cuckoo Gurnard, so called
from the note it emits, being sup'posed to resemble the
voice of its sylvan namesake. Tts colouring is rich and
beautiful. It is rose-red above, and the sides and
abdomen are dull white, tinged with red. It is common
on many of our shores, as are several of the other
species, which are variously coloured, some being gray,
clouded with brown, and others brownish red, tinged
with  yellow-green. TIn some places there exists a
prejudice against them as food, but they are all worthy
of notice as wholesome and nutritious, and many of the
species are esteemed excellent,

Associated by naturalists with the family of the
‘mailed cheeks’ are the tribe of Sticklebacks, the fresh-
water species of which are well known to our boyhood

a8 mhabning almost every little pool or stream. They
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are the smallest of our fish. Of these there are several
kinds, all remarkable for having their backs armed with
spines, which they can raise or depress at will. Two
of the species belong to our sea-shores; one of these
is the fifteen-spined stickleback, which is found on many
parts of the coast from the north of Scotland to the
Land’s End. The author of this work has found it in
some parts of the Irish coast, and especially in the
southern shore of the Bay of Dublin. It is larger than
any of the fresh-water species, but it is only six or seven
inches in length. Like its relations of the fresh-water,
it is extremely rapacious. On this subject, Mr Yarrel
quotes the following account from Mr Couch: ‘On one
occasion, I noticed a specimen engaged in taking its
prey from a clump of sea-weed; in doing which, it
assumed every posture between the horizontal and the
perpendicular, with the head downwards and upwards,
thrusting its projecting snout into the crevices of the
stones, and seizing its prey with a spring. Having
taken this fish with a net, and transferred it to a vessel
of water in company with an eel of three inches in
length, it was not long till the latter was attacked and
devoured head-foremost; not indeed altogether, for the
cel was too large a morsel, so that the tail remained

hanging out of the mouth, and it was obliged to disgorge
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the eel partly digested. It also seized from the surface
a moth that fell on the water, but threw up the wings.’
Goldsmith, whose authority, by the way, as a writer
on natural history is not very high, observes that
‘fishes seem all, except the whale, to be entirely
divested of those parental solicitudes which so strongly
mark the members of the more perfect terrestrial
animals.”  Poets, echoing the sentiment, have imagined
that the want of warm blood must necessarily indicate the
absence of those affections which are, by a figure of
speech, called warm. But nothing can be more
erroneous. The care which all fishes take in depositing
their spawn is a sufficient proof. But some fishes evince
the same kind of care of their eggs that birds exhibit,
and among those thus distinguished for parental solici-
tude is the little stickleback above mentioned. This
little creature builds itself a nest in some quict nook
among the rocks, forming it, like a bird, of various
marine plants, fuci, or conferve, and intermingling them
with coralines. The nest is pear-shaped and about
eight inches in length, and the materials of which it is
‘ormed are bound together by the ingenious little
labourer with a thread run through and through in
every imaginable direction. This thread is of great

length, as fine as silk, somewhat elastic, and seems com.



180 SEA-SIDE STUDIES.

posed of some albuminous secretion with which nature
has provided the finny architect. In the middle of this
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