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PREFACE

TO

THE THIRD EDITION.

NorniNGg can be more agreeable to an author anxious to
merit the suffrages of the publie, than the opportunity
afforded him, by a new edition, of correcting past errors
or adding improvements to his work. Should any one of
my readers think it worth his while to compare ¢The
Sea,” such as it now is, with what it formerly was, I have
no doubt he will do me the justice to say that I have
conscientiously striven to deserve his approbation.

Two new chapters—one on Marine Constructions, the
other on Marine Caves—have been added ; those on the
Molluses and Ceelenterata (Jelly-fishes, Polyps) almost
entirely re-written; and those on Fishes, Crustaceans,
Microscopic Animals, and the Phosphorescence of the
Sea, considerably enlarged ; not to mention a number of
minor improvements dispersed throughout the volume.

Great attention has also been paid to the Illustrations,
many of questionable value having been omitted in the
present edition, to make room for a number of others,



vl PREFACE.

which will be found of great use for the better under-
standing of the text.

In one word, I have done my best to raise my work
to the standard of the actual state of science, and to
render it, as far as my humble abilities go, a complete
epitome of all that the general reader eares tﬂ know
about the marvels of the deep.

(. HARTWIG.

HemmeLeenrG @ October 18, 18606.

PREFACE

THE FIRST TWO EDITIONS.

For years my daily walks have been upon the beach, and
I have learnt to love the ocean as the Swiss mountaineer
loves his native Alps, or the Highlander the heath-covered
hills of Caledonia. May these feelings have imparted
some warmth to the following pages, and serve to render

the reader more indulgent to their faults!
G. HARTWIG.

GorriNGeN : July 17, 1860.
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XV

Descrrerion oF THE FroNTISPIECE,

SOLAND GEESE.

Tur group in the foreground represents a male and female, with a full-grown
young one. The plumage of the young is black, with a slight mottling of white till
after the first moulting.

The flocks in the distance indieate the immense numbers in which these birds
congregate in suitable climates and situations, such as the Bass Rock on the
Scottish coast, &c., &e.
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CHAPTER 1.

THE MAGNITUDE OF THE SEA.

Extent of the Ocean.—Length of its Coast-Line.—Mural, Rocky, and Flat Coasts.
— How deep is the Sea? — Depth of the Atisntie, according to Maury. — The
Telegraphic Plateau between Newfoundland and Ireland. — Measurement of
Depth by the Rapidity of the Tide-Wave,—Progressive Changes in the Limits of
the Ocean.— Alluvial Deposits.— Upheaving.— Subsidence.— Does the Level of
the Sea remain unchanged, and is it everywhere the same ?— Composition and
Temperature of Sea-Water.— Its intrinsic Colour. — The Azure Grotto at Capri.
—Modification of Colour owing to Animals and Plants.—Submarine Iandscapes
viewed through the Clear Waters.

Or all the gods that divide the empire of the earth, Neptune
rules over the widest realms. If a giant-hand were to uproot the
Andes and cast them into the sea, they would be engulphed in
the abyss, and scarcely raise the general level of the waters.

The South American Pampas, bounded on the north by
tropical palm-trees, and on the south by wintry firs, are no
doubt of magnificent dimensions, yet these vast deserts seem
insignificant when compared with the boundless plains of earth-
encircling ocean. Nay! a whole continent, even America or
Asia, appears small against the immensity of the sea, which
covers with its rolling waves nearly three-fourths of the entire
surface of the globe.

A single glance over the map shows us at once how very un-
equally water and land are distributed. In one part we see
continents and islands closely grouped together, while in another
the sea widely spreads in one unbroken plain; here vast penin-
sulas stretch far away into the domains of ocean, while there
immense gulfs plunge deeply into the bosom of the land. At
first sight it might appear as if blind chance had presided over
this distribution, but a nearer view convinces us that providen-

B2
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tial laws have' established the existing relations between the
solid and fluid surfaces of the earth. If the sea had been much
smaller, or if the greatest mass of land had been concentrated
in the tropical zone, all the meteorological phenomena on which
the existence of actual organic life depends would have been so
different, that it is doubfful whether man could then have
existed, and cerfain that, under those altered circumstances,
he never would have attained his present state of eivilisation.
The dependence of our intellectual development upon the ex-
isting configuration of the earth, convinces us that Divine wisdom
and not chaotic anarchy has from all eternity presided over the
destinies of our planet,

The length of all the coasts which form the boundary between
sea and land can only be roughly estimated, for who has
accurately measured the numberless windings of so many
shores? The entire coast line of deeply indented Europe and
her larger isles measures about 21,600 miles, equal to the eir-
cumference of the earth; while the shores of compact Africa
extend to a length of only 14,000 miles. I need hardly point out
how greatly Europe’s irregular outlines have contributed to the
early development of her superior civilisation and political pre-
dominance. The coasts of America measure about 45,000 miles,
those of Asia 40,000, while those of Australia and Polynesia
may safely be estimated at 16,000. Thus the entire coast-line
of the globe amounts to about 136,000 miles, which it would
take the best pedestrian full twenty-five years to traverse from
end to end.

How different is the aspect of these shores along which
the ever-restless sea continually rises or falls! Here steep
rock-walls tower up from the deep, while there a low sandy
beach extends its flat profile as far as the eye can reach. While
some coasts are scorched by the vertical sunbeam, others are
perpetually blocked up with ice. Here the safe harbour bids
welcome to the weather-beaten sailor, the light-house greets him
from afar with friendly ray ; the experienced pilot hastens to guide
him to the port, and all along the smiling margin of the land
rise the peaceful dwellings of civilised man. There, on the con-
trary, the roaring breakers burst upon the shore of some dreary
wilderness, the domain of the savage or the brute. What a
wonderful variety of scenes unrolls itself before our faney as it
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roAms a]ung the coasts of ocean from zone to zone! what
changes, as it wanders from the palm-girt coral island of the

tropical seas to the melancholy strands where, verging towards
the poles, all vegetable life expires! and how magnificently grand
does the idea of ocean swell out in our imagination, when we
consider that its various shores witness at one and the same
time the rising and the setting of the sun, the darkness of night
and the full blaze of day, the rigour of winter and the smiling
cheerfulness of spring !

The different formation of sea-coasts has necessarily a great
influence on commercial intercourse. Bold mural coasts, rising
precipitously from the deep sea, generally possess the best
harbours. Rocky shores also afford many good ports, but
most frequently only for smaller vessels, and of difficult access,
on account of the many isolated cliffs and reefs which charac-
terise this species of coast formation.

In places where high lands reach down to the coast, the im-
mediate depth of the sea is proportionably great ; but wherever
the surface rises gently landwards, the sea-bed continues with a
corresponding slope downwards. On these flat coasts the tides
roll over a sandy or shingly beach ; and here the aid of human
industry is frequently required to create artificial ports, or to
prevent those already existing from being choked with sand.

On many flat coasts the drift-sand has raised dunes, wearying
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the eye by their monotonous uniformity; on others, where these
natural bulwarks are wanting, artificial embankments, or dykes
protect the lowlands against the encroachments of the sea, or else
the latter forms vast salt-marshes and lagunes., On some coasts
these submerged or half-drowned lands have been transformed
by the industry of man into fertile meadows and fields, of which
the Dutch Netherlands afford the most celebrated example ; while
in other countries, such as Egypt, large tracts of land once cul-
tivated have been lost to the sea, in consequence of long misrule
and tyranny.

How deep is the sea ? and how is its bottom formed? These
mysteries of ocean, which no doubt floated indistinetly before
the mind of the first inquisitive navigator who ever launched
his bark upon the waves, have only very recently been sub-
jected to a more accurate investigation. Their solution is of
the greatest philosophical importance, for until we know as
much of the bottom of the sea as of the surface of the land, we
must necessarily remain ignorant of the chief causes of the de-
flection of the great oceanic currents, as well as of the origin of
many peculiarities of elimate.

Until within the last few years a continuous series of soundings
in deep water had been rendered difficult by the fact of each
sounding costing the ship a fresh line; for however strongly the
line was made, when once out, it could never be recovered. The
Americans have invented a mode, by which the weight on touch-
ing the bottom is detached, so that the line may be drawn back
with ease. A hole is drilled through a 64-pound or heavier shot,
sufficiently large to admit a rod of about three-quarters of an
inch in diameter. This rod is about twelve or fourteen inches
in length, and, with the exception of about an inch and a half
at the bottom, perfectly solid. At the top of the rod are two
arms extending, one from each side; these arms being upon
easily acting hinges, are capable of being raised or lowered with
very little force. A small branch extends from the outside of
each of them, which is for the purpose of holding by means of
rings a piece of wire, by which the ball is swung to the rod. A
piece of rope is then attached by each end to the arms, to which
again is joined the sounding line. The ball is then lowered into
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the water, and upon reaching the bottom, the strain upon the
line ceases and the arms fall down, allowing the ball to detach
itself entirely from the rod, which is then easily drawn up, and
the drilled portion of which is discovered to be filled with a
specimen of that which it has come in contact with at the bot-
tom. Thus by this simple apparatus, the ocean bed may become
in time as well known to us, as the bed of the Mersey or the
Thames.

The depths of the Pacific have as yet been very imperfectly
explored ; but soundings in the Atlantic have been so multiplied
as to enable the celebrated hydrographer Maury, to draw a map
which gives us at least a good general idea of the vales and
mountain-chains, the shoals and abysses of yon great sea bed.

Between Sierra Leone and Cape San Roque, the valley of the
Atlantic deepens in mid-ocean to 21,450 feet, gradually shelving
up towards both continents. Proceeding northwards, the pro-
found submarine vale divides in the latitude of the West Indies
into two arms, one of which runs parallel with the African and
European coasts, whilst the other advances towards the great
Bank of Newfoundland. To the south of this vast submarine
plateaw the precipice is uncommonly steep, so that at the
distance of a few leagues the sea deepens to 18,000 feet. What
a spectacle would these prodigious mountain-walls afford, if
we could wander about in the depths of the sea as easily as in
some Alpine valley, and if our eye could pierce with the same
facility the transluecid waters, as it does the transparent regions
of the atmospheric ocean !

The deepest depression of the Atlantic basin seems to lie
between 33°and 40° N. lat., where the plummet has been lowered
to the depth of 30,000 and even 40,000 feet; but naval surveyors
are of opinion that the results may have been more or less
deceptive, in consequence of a deflection of the line from the
perpendicular by the drifting of the ship or strong submarine
currents.

At short distances from Madeira, the Cape de Verd Islands,
and the Bermudas, the sea deepens to 12,000 and 15,000 feet, so
that, seen from the ocean-ground, yon isle-clusters would appear
as the summits of mighty mountain lands, grand and imposing
as the Andes.

Towards the north the bed of the Atlantic rises and forms,
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between Ireland and Newfoundland, a plain, the depth of which
seems nowhere to exceed 11,000 feet. Twenty years ago this
discovery might have been considered as useless to mankind ; at
present, however, it gives us hopes that one day the bold idea of
uniting the two worlds by means of the electric telegraph may
be realised. Thus every step onwards in the knowledge of the
earth opens new prospects for the benefit of our race.

The inclosed and landlocked European seas are very shallow
when compared with the high ocean. Even in its central parts
the depth of the Baltic hardly ever exceeds 250 feet, and there
is only one spot, between the island of Gottland and Windau,
where the sounding line finds a depression of 840 feet.

Between the British coast and Denmark, the North Sea is
everywhere shallow; but between the Orkneys and Norway its
depth increases to 800 feet. The Mediterranean has in some parts
a depth of more than 6000 feet; and even in the Black Sea,
the plummet sometimes descends to more than 3000 feet; while
the waters of the Adriatic everywhere roll over a shallow bed.

The researches of Mr. Russell on the swiftness of the tide-wave,
showing that the rapidity of its progress increases with the
depth of the waters over which it passes, afford us another means,
besides the sounding line, of determining approximatively the
distance of the sea-bottom from its surface. According to this
method, the depth of the Channel between Plymouth and
Boulogne has been calculated at 180 feet; and the enormous
rapidity of the flood wave over the great open seas, (300 miles
an hour and more) gives us for the mean depth of the Atlantic
14,400 feet, and for that of the Pacific 19,500.

Natural philosophers have endeavoured to calculate the
quantity of the waters contained within the vast bosom of the
ocean; but as we are still very far from accurately knowing the
mean depth of the sea, such estimates are evidently based upon
a very unsubstantial foundation, Kant fixed the middle depth
of the seas at half a geographical mile; and Keil, with no better
reasons, at a quarter. De la Mettrie, who very sparingly allowed
only from 1200 to 1500 feet for this estimate, calculated the
quantity of the sea water at about 12,000,000 cubic miles ; while
La Place, by prodigally giving twelve miles to the mean depth of
the ocean, attained the prodigious sum of 500,000,000 !

So much at least is certain, that the volume of the waters of
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the ocean as much surpasses all conception, as the number of
their inhabitants, or of the sands that line their shores.

The boundaries of the ocean are not invariable; while in
some parts it encroaches upon the land, in others it retreats
from the expanding coast. In many places we find the sea
perpetually gnawing and undermining eliffs and rocks; and

Torzo Rock, near Feint Deas Thomson, in the Aretic Coean,

sometimes swelling with sudden rage, it devours a broad expanse
of plain, and changes fertile meads into a dreary waste of
waters. The Goodwin Sands, notorious for the loss of many a
noble vessel, were once a large tract of low ground belonging to
Earl Goodwin, father of Harold, the last of our Saxon kings; and
being afterwards enjoyed by the monastery of St. Augustine at
Canterbury, the whole surface was drowned by the abbot’s
neglect to repair the wall which defended it from the sea. In
gpite of the endeavours of the Dutch to protect their flat land
by dykes against the inundatery waters, the storm-flood has
more than once burst through these artificial boundaries, and
converted large distriets into inland seas.

But the spaces which in this manner the dry land has gra-
dually or suddenly lost, or still loses, to the chafing ocean are
largely compensated for in other places, by the vast accumulations
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of mud and sand, which so many rivers continually carry along
with them into the sea. Thus at the mouths of the Nile, of the
Ganges, and of the Mississippi, large alluvial plains have been
deposited, which now form some of the most fruitful portions of
the globe. The whole Delta of Egypt, Bengal, and Louisiana,
have thus gradually emerged from the waters.

The volcanic powers, which once caused the highest mountain
chains to rise from the glowing bosom of the earth, are still
uninterruptedly active in changing its surface, and are gradually
displacing the present boundaries of sea and land, upheaving
some parts and causing others to subside.

On the coast of Sweden, it has been ascertained that iron
rings fixed to rocks which formerly served for the fastening of
boats are at present much too high. Flat cliffs on which, ac-
cording to ancient documents, seals used to be clubbed while
enjeying the warm sunbeam, are now quite out of the reach of
these amphibious animals. In the years 1731, 1752, and 1755,
marks were hewn in some conspicuous rocks, which after the
lapse of half a century were found to have risen about two feet
higher above the level of the sea. This phenomenon is confined
to part of the coast, so that it is clearly the result of a local and
slowly progressive upheaving.

Whilst a great part of Seandinavia is thus slowly but steadily
rising, the shores of Chili have been found to rise convulsively
under the influence of mighty volcanic shocks. Thus after the
great earthquake of 1822, the whole coast, for the length of a
hundred miles, was found to be three or four feet higher than
before, and a further elevation was observed after the earthquake
of Feb. 21st, 1835.

While to the north of Wolstenholme Sound, Kane remarked
signs of elevation, a converse depression was observed as he
proceeded southwards along the coast of Greenland, Esquimaunx
huts being seen washed by the sea. The axis of oseillation
must be somewhere about 77° N. lat.

At Keeling Island, in the Indian Ocean, Mr. Darwin found
evidence of subsidence. On every side of the lagoon, in which -
the water is as tranquil as in the most sheltered lake, old cocoa-
nut-trees were undermined and falling. The foundation-posts
of a store-house on the beach, which the inhabitants had said
stood seven years before just above high-water mark, were now
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daily washed by the tide. Earthquakes had been repeatedly
remarked by the inhabitants, so that Darwin no longer doubted
concerning the cause which made the trees to fall, and the
store-house to be washed by the daily tide. '

On the columns of the temple of Serapis, near Puzzuoli, the
astonished naturalist sees holes scooped out by Pholades and
Lithodomas, twenty-four feet above the present level of the sea.
These animals are marine testacea, that have the power of
burying themselves in stone, and cannot live beyond the reach
of low-water. How then have they been able to scoop out those
hieroglyphic marks so far above the level of their usual abodes ?
for surely marble originally defective was never used for the
construction of so proud an edifice. Alternate depressions and
elevations of the soil afford us the only key to the enigma.
Earthquakes and oscillations, so frequent in that voleanic region,
must first have lowered the temple into the sea, where it was
acted upon by the sacrilegious molluses, and then again their
upheaving powers must have raised it to its present elevation.
Thus, even the solid earth changes its features, and reminds
us of the mutability of all created things.

There can be no doubt that, in consequence of the perpetual
increase of alluvial deposits, and of the voleanic processes I have
mentioned, the present boundaries of ocean must undergo great
alterations in the course of centuries, and the general level of
the sea must either rise or fall; but the evidence of history proves
to us that, for the last 2000 years at least, there has been no
notable change in this respect.

The baths hewn out in the rocks of Alexandria, and the stones
of its harbour, have remained unaltered ever since the founda-
tion of the city by the Macedonian conqueror ; and the ancient
port of Marseilles shows no more signs of a change of level than the
old sea-walls of Cadiz. Thus, all the elevations and depressions
that have occurred in the bed of ocean, or along its margin,
and all the mud and sand that thousands of rivers continually
carry along with them into the sea, have left its general level
unaltered, at least within the historic ages. However great their
effects may appear to the eye that confines itself to local changes,
their influence, as far as the evidence of history reaches, has
been but slight upon the immensity of the sea.

Geodesical nperations have proved that the level of the ocean,
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with the exception of certain enclosed seas of limited extent,
is everywhere the same. The accurate measurements of Cora-
beeuf and Deleros show no perceptible difference between the
level of the Channel and that of the Mediterranean. In the
course of the operations for measuring the meridian in France,
M. Delambre calculated the height of Rodez above the level
of the Mediterranean at Barcelona, and its height above the ocean
which washes the foot of the tower of Dunkirk, and found the
difference to be equal to a fraction of a yard.

The measurements which, at Humboldt’s suggestion, General
Bolivar caused to be executed by Messrs. Lloyd and Filmore,
prove that the Pacific is, at the utmost, only a few feet higher
than the Caribbean Sea, and even that the relative height of the
two seas changes with the tides,

The long and narrow inlet of the Red Sea, which, according
to former measurements, was said to be twenty-four or thirty
feet higher than the Mediterranean seems, from more recent and
accurate investigations, to be of the same level, and thus to
form no exeception to the general rule.

Thesalts contained in sea water, and to which it owes its peculiar
bitter and unpleasant taste, form about three and a half per cent.
of its weight, and consist principally of common table salt(chloride
of sodinm), and the sulphates and carbonates of magnesia and
lime. But, besides these chief ingredients, there is scarcely a
single elementary body of which traces are not to be found in
that universal solvent. Wilson has pointed out fluoric combina-
tions in sea water, and Malaguti and Durocher (Annales de
Chimie, 1851) detected lead, copper, and silver in its composi-
tion. Tons of this precious metal are dissolved in the vast
volume of the ocean, and it contains arsenic sufficient to poison
every living thing.

Animal muecus, the produet of numberless creatures, is mixed
up with the sea water, and it constantly absorbs carbonic acid
and atmospheric air, which are as indispensable to the marine
animals and plants as to the denizens of the atmospheric
ocean.

In inclosed seas, communicating with the ocean only by
narrow straits, the quantity of saline particles varies from that
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of the high seas. Thus the Mediterranean, when evaporation is
favoured by heat, contains about one half per cent. more salt
than the ocean; while the Baltic, which, on account of its
northern position, is not liable to so great a loss, and receives
vast volumes of fresh water fromm a number of considerable
rivers, is scarcely half so salt as the neighbouring North Sea,

In the open ocean, the perpetual circulation of the waters
produeces an admirable equality of composition: yet Dr. Lenz,
who accompanied Kotzebue in his second voyage round the
world, and devoted great attention to the subject, found that
the Atlantie, particularly in its western part, contains a some-
what larger proportion of salts than the Pacific; and that the
Indian Ocean, which connects those vast volumes of water, is
more salt towards the former than towards the latter.

As water is a bad conductor of calorie, the temperature of the
seas is in general more constant than that of the air.

The equinoctial ocean seldom attains the maximum warmth of
83° and has never been known to rise above 87°; while the sur-
face of the land between the tropics is frequently heated to
129°. In the neighbourhood of the line, the temperature of the
surface-water oscillates all the year round only between 82° and
85°, and scarce any difference is perceptible at different times of
the day.

The wonderful sameness and equability of the temperature of
the tropical ocean over spaces covering thousands of square
miles, particularly between 10° N. and 10° S, lat., far from the
coasts, and where it is not intersected by pelagic streams,
affords, according to Arago, the best means of solving a very
important, and as yet unanswered question, concerning the
physies of the globe. ¢ Without troubling itself,” says that
areat natural philosopher, “about mere local influences, each
century might leave to succeeding generations, by a few easy
thermometrical measurements, the means of ascertaining whether
the sun, at present almost the only source of warmth upon the
surface of the earth, changes his physical constitution, and varies
in his splendour like most stars, or whether he has attained a
permanent condition. Great and lasting revolutions in his
shining orb would reflect themselves more accurately in the



11 PHYSICAL GEOGRAPHY OF THE SEA.

altered mean temperature of those ocean plains than in the
changed medium warmth of the dry land.”

The warmest part of the ocean does not coincide with the
Equator, but seems to form two not quite parallel bands to the
north and south. :

In the northern Atlantic, the line of greatest temperature (87°
F.) which on the African coast is found but a little to the north of
the Equator, rises on the north coast of South America as high
as 12° N, lat., and in the Gulf of Mexico ranges even beyond the
tropic. The influence of the warmth-radiating land on inclosed
waters is still more remarkable in the Mediterranean (between
30° and 44° N. lat.) where during the summer months a temper-
ature of 84° and 85° is found, three degrees higher than the
medium warmth of the open tropical seas,

While in the torrid zone the temperature of the ocean is
generally inferior to that of the atmosphere, the contrary takes
place in the Polar seas. Near Spitzbergen, even under 80° N.
lat., Gaimard never found the temperature of the water below
+33°. Between Norway and Spitzbergen the mean warmth of
the water in summer was -+39° while that of the air only
attained +37°%

In the enclosed gulfs and seas of the Arctic Ocean, the enor-
mous accumulation of blocks of ice, which the warmth of a short
summer is unable totally to dissolve, naturally produces a very
low temperature of the waters. Thus, in Baffin’s Bay, Sir John
Ross found during the summer months only thirty-one days on
which the temperature of the water rose above freezing point.
The maximum warmth was 34°, the minimum 30°.

In the depths of the sea, even in the tropical zone, the water
is found of a frigid temperature, and this circumstance first led to
the knowledge of the submarine polar ocean currents; *for
without these, the deep sea temperature in the tropies could
never have been lower than the maximum of cold, which the
heat-radiating particles attain at the surface.”*

Sir James Ross found that throughout the whole of the deep
ocean there is a certain level, at and beneath which the water has
an invariable cold temperature of 39° 5 Fahr. At the Equator
this level descends to 7200 feet ; in lat. 56° S. it has risen to the
surface. The ascending line becomes a descending one as we

# Huamboldt's ““Kosmos."
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proceed northwards or southwards to the pole; the stratum of
invariable temperature subsiding below the colder water, and in
lat. 70° S. occurring at a depth of 4500 feet. Thus, in the
southern hemisphere, and no doubt in the northern also, there is
a belt or circle round the earth, where the mean temperature of
the sea (39° 5°) obtains throughout its entire depth, forming a
boundary or kind of neutral ground between the warmer and
colder basins of the ocean.

To the north of 56° S. lat. the sea becomes warmer than its
mean temperature, by reason of the sun’s heat, which it has
absorbed, elevating its temperature at various depths in different
latitudes ; while to the south, in the absence of an equal solar
supply, the radiation of the heat of the ocean into space occa-
sions the sea to be of a colder temperature as we advance to the
pole.

Sir James Ross is of opinion that this circle of mean temper-
ature of the Southern Ocean is a standard point in nature, which,
if determined with sufficient accuracy, would afford to philoso-
phers of future ages another means of ascertaining whether or
not the globe we inhabit shall have undergone any change of
temperature, and to what amount, during the interval. The
experiments which his limited time and means admitted of his
making, served to show that the mean temperature of the ocean
at present is about 39° 57, or seven and a half degrees above the
freezing point of pure water, and as nearly as possible the point
of its greatest density. But it would be indispensable that this
temperature should be ascertained to the tenth part of a degree;
and as science and mechanical art are at present so far advanced,
that thermometers may be sent down to the greatest fathomable
depths without an alteration of temperature even to that small
amount, this desideratum might be very easily obtained.

Thus the sun writes his history in the ocean, and future
generations will be able to read his annals in that lucid mirror.

If we add to the tropical seas all that part of the ocean
where the temperature of the surface waters never falls below
68° F., and where consequently living coral reefs may occur, we
find that it nearly equals in size the temperate and cold ocean-re-
gions added together. This distribution of the waters over the
surface of the globe is of the highest importance to mankind ;
for the immense extent of the tropical ocean, where, of course,
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the strongest evaporation takes place, furnishes our temperate
zone with the necessary quantity of rain, and tends by its cooling
influence to diminish the otherwise unbearable heat of the
equatorial lands. Can Chance have presided over this salutary
distribution? and is it not far more philosophical to attribute it
to the forethonght of an all-wise Providence?

The circumstance of ice being lighter than water also contri-
butes to the habitableness of our earth.

Ice is a bad conductor of heat ; consequently it shields the sub-
jacent waters from the influence of the strong winter cold, and
prevents its penetrating to considerable depths. If ice had been
heavier than water, the sea-bottom, in higher latitudes, would
have bheen covered with solid crystal at the very beginning of the
cold season ; and during the whole length of the polar winter, the
perpetually consolidating surface-waters would have been con-
stantly precipitated, till finally the whole sea, far within the
present temperate zone, would have formed one solid mass of
ice. The sun would have been as powerless to melt this pro-
digious body, as it is to dissolve the glaciers of the Alps. The
cold radiating from its surface would alone have rendered all
the neighbouring lands uninhabitable; even if the disturbance
of that beneficial system of oceanic currents, which conveys part
of the heat engendered within the tropies to the polar regions,
and imparts refreshing coolness to the equatorial zone, (see
Chapter IV.) had not alone sufficed to change many northern
countries into a dreary waste. The more we are impressed
with our dependence upon the physical laws which rule the
universe, the deeper ought to be our gratitude to that Power
which has so bountifully ordained them for the happiness of man.

The mixture of the water of rivers with that of the sea pre-
sents some hydrostatic phenomena which it is curious enough
to observe. Fresh water being lighter, ought to keep at the
surface, while the salt water, from its weight, should form the
deepest strata. This, in fact, is what Mr. Stephenson observed
in 1818 in the harbour of Aberdeen at the mouth of the Dee,
and also in the Thames near London and Woolwich. By taking
up water from different depths with an instrument invented for
the purpose, Mr. Stephenson found that at a certain distance
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from the mouth the water is fresh in the whole depth, even
during the flow of the tide, but that a little nearer the sea fresh
water is found on the surface, while the lower strata consist of
sea water. According to his observations it is between London
and Woolwich that the saltness of the bottom begins to be per-
ceptible. Thus, below Woolwich the Thames, instead of flowing
over a solid bed, in reality flows upon a liquid bottom formed
by the water of the sea, with which no doubt it is more or less
mixed.

Mr. Stephenson is of opinion that, at the flow of the tide, the
fresh water is raised as it were in a single mass by the salt water
which flows in, and which ascends the bed of the river, while
the fresh water continues to flow towards the sea.

Where the Amazon, the La Plata, the Orinoeo, and other
giant streams pour out their vast volumes of water into
the ocean, the surface of the sea is fresh for many miles from
the shore; but this is only superficial, for below, even in the bed
of the rivers, the bitterness of salt water is found.

It is a curious fact, that in many parts of the ocean, fresh-
water springs burst from the bottom of the sea. Thus, in the
Gulf of Spezzia, and in the port of Syracuse, large jets of fresh
water mingle with the brine; and IHumboldt mentions a still
more remarkable submarine fountain on the southern coast of
Cuba, in the Gulf of Xagua, a couple of sea miles from the shore,
which gushes through the salt water with such vehemence, that
boats approaching the spot are obliged to use great caution.
Trading vessels are said sometimes to visit this spring, in order
to provide themselves in the midst of the ocean with a supply
of fresh water.

The sea is not colourless; its erystal mirror not only reflects
the bright sky or the passing cloud, but naturally possesses a pure
bluish tint, which is only rendered visible to the eye when the
light penetrates through a stratum of water of considerable
depth. This may be easily ascertained by experiment. Takea
glass tube, two inches wide and two yards long, blacken it inter-
nally with lJamp-black and wax to within half an inch of the end,
the latter being closed by a cork. Throw a few pieces of white
porcelain into this tube, which, after being filled with pure

C
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sea-water, must be set vertically on a white plate, and then,
looking through the open end, you will see the white of the
poreelain changed into a light blue tint.

In the Gulf of Naples, we find the inherent colour of the
water exhibited to us by Nature on a most magnificent scale.
The splendid “ Azure cave,” at Capri, might almost be said to
have been created for the purpose. TFor many centuries its
beauties had been veiled from man, as the narrow entrance is
only a few feet above the level of the sea, and it was only
discovered in the year 1826, by two Prussian artists accidentally
swimming in the neighbourhood. Having passed the portal,
the cave widens to grand proportions, 125 feet long, and 145
feet broad, and except a small landing place on a projecting rock
at the farther end, its precipitous walls are on all sides bathed
by the influx of the waters, which in that sea are most remarkably
clear, so that the smallest objects may be distinctly seen on the
light bottom at a depth of several hundred feet. All the light
that enters the grotto must penetrate the whole depth of the
waters, probably several hundred feet, before it can be re-
flected into the cave from the -clear bottom, and it thus
acquires so deep a tinge from the vast body of water through
which it has passed, that the dark walls of the cavern are
illumined by a radiance of the purest azure, and the most
differently coloured objects below the surface of the water are
made to appear bright blue. Had Byron known of the exist-
ence of this magic cave, Childe Harold would surely have sung
its beauties in some of his most brilliant stanzas.

All profound and clear seas are more or less of a deep blue
colour, while, according to seamen, a green colour indicates
soundings. The bright blue of the Mediterranean, so often
vaunted by poets, is found all over the deep pure ocean, not
only in the tropical and temperate zones, but also in the regions
of eternal frost. Scoresby speaks with enthusiasm of the splendid
blue of the Greenland seas, and all along the great ice-barrier
which under 77° 8. lat. obstructed the progress of Sir James
Ross towards the pole, that illustrious navigator found the waters
of as deep a blue as in the classical Mediterranean. The North
Sea is green, partly from its water not being so clear, and partly
from the reflection of its sandy bottom mixing with the essen-
tially blue tint of the water. In the Bay of Loanga the sea has
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the colour of blood, and Captain Tuckey discovered that thm
results from the reflection of the red ground-soil.

But the essential colour of the sea undergoes much more
frequent changes over large spaces, from enormous masses of
minute alge, and countless hosts of small sea-worms, floating
or swimming on its surface.

“ A few days after leaving Bahia,” says Mr. Darwin, * not far
from the Abrolhos islets, the whole surface of the water, as it
appeared under a weak lens, seemed as if covered by chipped
bits of hay with their ends jagged. Each bundle consisted of
from twenty to sixty filaments, divided at regular intervals by
transverse septa, containing a brownish-green floceulent matter.
The ship passed several bands of them, one of which was about
ten yards wide, and, judging from the mud-like colour of the
water,at least two and a half miles long. Similar massesof floating
vegetable matter are a very common appearance near Australia.
During two days preceding our arrival at the Keeling Islands,
I saw in many parts masses of flocculent matter of a brownish
green colour, floating in the ocean. They were from half to
three inches square, and consisted of two kinds of miecroscopical
confervze. Minute cylindrical bodies, conical at each extremity,
were involved in large numbers in a mass of fine threads.”

“ On the coast of Chili,” says the same author, * a few leagues
north of Conception, the € Beagle’ one day passed through great
bands of muddy water ; and again, a degree south of Valparaiso,
the same appearance was still more extensive. Mr. Sulivan,
having drawn up some water in a glass, distinguished by the
aid of a lens moving points. The water was slightly stained, as
if by red dust, and after leaving it for sometime quiet, a cloud
collected at the bottom. With a slightly magnifying lens, small
hyaline points could be seen darting about with great rapidity,
and frequently exploding. Examined with a much higher
power, their shape was found to be oval, and contracted by a
ring round the middle, from which line curved little sete pro-
ceeded on all sides, and these were the organs of motion. Their
minuteness was such that they were individually quite invisible
to the naked eye, each covering a space equal only to the one-
thousandth of an inch, and their number was infinite, for the
smallest drop of water contained very many. In one day we
passed through two spaces of water thus stained, one of which

c 2
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alone must have extended over several square miles. The
colour of the water was like that of a river which has flowed
through a red clay district, and a strictly defined line separated
the red stream from the blue water.”

In the neighbourhood of Callao, the Pacific has an olive-green
colour, owing to a greenish matter which is also found at the
bottom of the sea, in a depth of 800 feet. In its natural state
it has no smell, but when cast on the fire, it emits the odour of
burnt animal substances. :

Near Cape Palmas, on the coast of Guinea, Captain Tuckey’s
ship seemed to sail through milk, a phenomenon which was
owing to an immense number of little white animals swimming on
the surface, and concealing the natural tint of the water.

The peculiar colouring of the Red Sea, from which it has
derived its name, is owing to the presence of a microscopic alga,
sui generis, floating at the surface of the sea and even less
remarkable for its beautiful red colour than for its prodigious
fecundity.

I could add many more examples, where, either from minute
algae or from small animals, the deep blue sea suddenly appeared
in stripes of white, yellow, green, brown, orange or red. For
fear, however, of tiring the reader’s patience, I shall merely
mention the olive green water, which covers a considerable part
of the Greenland seas. It is found between 74° and 80° N. lat.,
but its position varies with the currents, often forming isolated
stripes, and sometimes spreading over two or three degrees of
latitude. Small yellowish Medusz, of from one-thirtieth to one-
twentieth of an inch in diameter are the principal agents that
change the pure ultramarine of the Arctic Ocean into a muddy
green. According to Scoresby, they are about one-fourth of
an inch asunder, and in this proportion a cubic inch of
water must contain 64, a cubie foot 110,592, a cubic fathom
23,887,872, and a cubic mile nearly twenty-four thousand
billions! From soundings made in the situation where these
animals were found, the sea is probably more than a mile deep;
but whether these substances oceupy the whole depth is un-
certain. Provided, however, the depth to which they extend
be about 250 fathoms, the immense number of one species
mentioned above may occur in a space of two miles square;
and what a stupendous idea must we form of the infinitude of
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marine life, when we consider that those vast numbers, beyond
all human conception, oceupy after all only a small part of the
green-coloured ocean which extends over twenty or thirty
thousand square miles! It is here that the giant whale of the
north finds his richest pasture-grounds, which at the same time
invite man to follow on his track. A small red crustacean
(Cetochilus australis) which forms very extensive banks in the
Pacifie, and in the middle of the Atlantic about 40° 8. lat., affords
a similar supply of food to the whales frequenting those seas,
and exposes them to the same dangers.

When the sea is perfectly elear and transparent, it allows the
eye to distinguish objects at a very great depth. Near Mindora,
in the Indian Ocean, the spotted corals are plainly visible under
twenty-five fathoms of water. The erystalline clearness of the
(Caribbean sea excited the admiration of Columbus, who in the
pursuit of his great discoveries ever retained an open eye for
the beauties of nature. “In passing over these splendidly adorned
grounds,” says Schopf, ©where marine life shows itself in an
endless variety of forms, the boat, suspended over the purest
erystal, seems to float in the air, so that a person unaccustomed
to the scene easily becomes giddy. On the clear sandy bottom
appear thousands of sea-stars, sea-urchins, molluscs, and fishes
of a brilliancy of colour unknown in our temperate seas. Fiery
red, intense blue, lively green, and golden yellow perpetually
vary ; the spectator floats over groves of sea-plants, gorgonias,
corals, aleyoniums, flabellums, and sponges, that afford no less
delight to the eye, and are no less gently agitated by the heaving
waters, than the most beautiful garden on earth when a gentle
breeze passes through the waving boughs.”

With equal enthusiasm De Quatrefages expatiates on the
beauties of the submarine landscapes on the coast of Siecily.
“The surface of the waters, smooth and even like a mirror,
enabled the eye to penetrate to an incredible depth, and to
recognise the smallest objects. Deceived by this wonderful
transparency, it often occurred during my first excursions, that 1
wished to seize some annelide or medusa, which seemed to swim
but a few inches from the surface. Then the boatman smiled,
took a net fastened to along pole, and, to my great astonishment,
plunged it deep into the water before it could attain the object
which I had supposed to be within my reach. The admirable
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clearness of the waters produced another deception of a most
agreeable kind. Leaning over the boat, we glided over plains,
dales, and hillocks, which, in some places naked and in others
carpeted with green or with brownish shrubbery, reminded us of
the prospects of the land. Our eye distinguished the smallest
inequalities of the piled-up rocks, plunged more than a hundred
feet deep into their cavernous hollows, and everywhere the
undulations of the sand, the abrupt edges of the stone-blocks,
and the tufts of alge were so sharply defined, that the wonder-
ful illusion made us forget the reality of the scene. Between us
and those lovely pictures we saw no more the intervening
waters that enveloped them as in an atmosphere and carried our
boat upon their bosom. It was as if we were hanging in a
vacant space, or looking down like birds hovering in the air
upon a charming prospect. Strangely formed animals peopled
these submarine regions, and lent them a peculiar character.
Fishes, sometimes isolated like the sparrows of our groves, or
uniting in flocks like our pigecns or swallows, roamed among
the crags, wandered through the thickets of the sea-plants,
and shot away like arrows as our bhoat passed over them.
Caryophyllias, Gorgonias, and a thousand other zoophytes
unfolded their sensitive petals, and could hardly be distinguished
from the real plants with whose fronds their branches intertwined.
Enormous dark blue Holothurias crept along upon the sandy
bottom, or slowly climbed the rocks, on which crimson sea-stars
spread out immoveably their long radiating arms. Molluses
dragged themselves lazily along, while crabs, resembling huge
spiders, ran against them in their oblique and rapid progress, or
attacked them with their formidable claws. Other erustaceans,
analogous to our lobsters or shrimps, gambolled among the fuci,
sought for a moment the surface waters to enjoy the light of
heaven, and then by one mighty stroke of their muscular tail,
instantly disappeared again in the obscure recesses of the deep.
Among these animals whose shapes reminded us of familiar
forms appeared other species, belonging to types unknown in
our colder latitudes: Salpe, strange molluses of glassy trans-
parency, that, linked together, form swimming chains; great
Beroés, similar to living enamel ; Diphye hardly to be dis-
tinguished from the pure element in which they move, and
finally, Stephanomice, animated garlands woven of crystal and
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flowers, and which, still more delicate than the latter, disap-
pear as they wither, and do not even leave a cloud behind them
in the vase, which a few moments before their glassy bodies had
nearly entirely filled.”

Hill at the Rapid on Bear Lake River. (North-West Territory,
Morth Arcerica.) =
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CHAP. II.
THE WAVES OF THE OCEAN.

Waves and the Mode of their Formation.—Height and Velocity of Storm-Waves,
on the High Seas, aceording to the Caleulations of Scoresby, Arago, Sir James
Ross, and Wilkes—Their Height and Power on Coasts—Their Destructive
Effects along the British S8hore.—Dunwich.—Reculver.—Shakspeare’s Cliff.

ArTER having admired the sea in the grandeur of its expanse,
and the profundity of its depths, I shall, in this and the two
following chapters, examine in what manner the perpetual eir-
culation of its waters is maintained.

“The movements of the sea,” says Humboldt, * are of a three-
fold description: partly irregular and transitory, depending

H.M.8. * Resolute " lying-to in the North Atlantic.

upon the winds, and occasioning waves; partly regular and
periodical, resulting from the attraction of the sun and themoon -
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(ebb and flood); and partly permanent, though of unequal
strength and rapidity at different periods (oceanic currents).”

Who has ever sojourned on the coast, or crossed the seas, and
has not been deligchted by the aspect of the waves, so graceful
when a light breeze curls the surface of the waters, so sublime
when a raging storm disturbs the depths of the ocean?

But it is easier to admire the beauty of a wave than clearly
to explain its nature, so as to convey an accurate or sufficiently
general conception of its formation to the reader’s mind. Those
who are placed for the first time on a stormy sea, discover with
wonder that the large waves which they see rushing along with
a velocity of many miles an hour do not carry the floating body
along with them, but seem to passunder the bottom of the ship
with scarcely a perceptible effect in carrying the vessel out of
its course.

In like manner, the observer near the shore perceives that
floating pieces of wood are not carried towards the shore with
the rapidity of the waves, but are left nearly in the same place
after the wave has passed them as before. Nay, if the tide be
ebbing, the waves may even be observed rushing with great
veloeity towards the shore, while the body of water is actually
receding, and any object floating in it is carried in the opposite
direction to the waves out to sea.

What, then, is wave-motion as distinet from water-motion?
The force of the wind, pushing a given mass of water out of its
place into another, dislodges the original occupant, which is
again pushed forward on the occupant of the next place, and
so on. As the water-particles crowd upon one another, in the
act of going out of their old places into the new, the crowd
forms a temporary heap visible on the surface of the fluid, and
as each successive mass is displacing the one before it, the un-
dulation or oscillatory movement spreads farther and farther
over the waters. Wave-motion is, in fact, the transference of
motion without the transference of matter: of form without the
substance, of force without the agent.

The strongest storm cannot suddenly raise high waves, they
require time for their development. Fancy the wind blowing
over an even sea, and it will set water-particles in motion
all over the surface, and thus give the first impulse to the
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formation of small waves. Numberless oscillations unite theit
efforts, and create visible elevations and depressions. Mean-
while, the wind is constantly setting new particles in motion ;
long before the first oscillations have lost their effect, countless
others are perpetually arising, and thus the sum of the pro-
pelling powers is constantly increasing, and gradually raising
mountain-waves, until their growth is finally limited by the
counterbalancing power of the earth’s attraction.

As the strength of the waves only gradually rises, it also loses
itself only by degrees, and many hours after the tornado has
ceased to rage, mighty billows continue to remind the mariner
of its extinguished fury. The turmoil of waters awakened by
the storm propagates itself hundreds of miles beyond the space
where its howling voice was heard, and often, during the most
tranquil weather, the agitated sea proclaims the distant war of
the elements.

The velocity of waves depends not only on the power of the
impulse, but also on the depth of the subjacent waters, as I have
already mentioned in the preceding chapter.,

For this reason, as increased velocity augments the power of
the impulse, the waves in the Atlantic or Pacific, the mean
depth of which may be estimated at 12,000 or 18,000 feet,
attain a much greater height than in the comparatively shallow
North Sea.

The breaking of the waves against the shore arises from their
velocity diminishing with their depth. As the small flat wave
rolls up the beach, its front part, retarded by the friction of
the ground, is soon overtaken by its back, moving in swifter
progression, and thus arises its graceful swelling, the toppling
of its snow-white crest, and finally its pleasant prattle among
the shingles of the strand. This is one of those pictures of
nature which Homer deseribes with sueh inimitable truth in
various places of his immortal poems : he paints with admirable
colours the slow rising of the advancing wave, how it bends
forward with a graceful curve, and, crowning itself with a
diadem of foam, spreads like a white veil over the beach,
leaving sea-weeds and shells behind, as it rustles back again
into the sea.

The height which waves may attain on the open sea has
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been accurately investicated by the late Rev. Dr. Scoresby,
during two passages across the Atlantic in 1847 and 1848,

“In the afternoon of March 5th, 1848,” says that eminent
philosopher, “I stood during a hard gale upon the cuddy-roof
or saloon deck of the ¢ Hibernia :* a height, with the addition of
that of the eye, of 23 feet 3 inches above the line of flotation
(the ship’s course being similar to that of the waves). I am not
aware that I ever saw the sea more terribly magnificent; the
great majority of the rolling masses of water was more than 24
feet high, (including depression as well as altitude, or reckoning
above the mean-level, more than 12 feet). I then went to the
larboard paddle-box, about 7 feet higher (30 feet 2 inches up
to the eye), and found that one half of the waves rose above
the level of the view obtained.

“ Frequently I observed long ranges (200 yards), which rose so
high above the visible horizon, as to form an angle estimated at
two or three degrees when the distance of the wave's summit was
about 100 yards from the observer. This would add near 13
feet to the level of the eye, and at least one in half-a-dozen
waves attained this altitude. Sometimes peaks or crests of
breaking seas would shoot upward, at least 10 or 15 feet higher.

“The average wave was, I believe, fully equal to that of my
sight on the paddle-box, or more than 15 feet, and the mean
highest waves, not including the broken or acuminated crests,
rose about 43 feet above the level of the hollow occupied at the
moment by the ship. It was a grand storm-scene, aud nothing
could exceed the pictorial effect of the partial sunbeams break-
ing through the heavy masses of clouds” From the time
taken by a regular wave to pass from stern to stem, Dr. Seoresby
calculated its velocity at 2875 feet in each minute, or 3267
English statute miles in an hour. The mean length of the
wave-ridges, was from a quarter to a third of a mile,

To those who might be inclined to doubt the aceuracy of these
measurements, the remark may suffice that our celebrated
countryman had been for years engaged in the northern whale-
fishery, where he had ample opportunities for practising his eye
in measuring distances. Besides, the conclusions of many other
trustworthy observers coincide with the evaluations of Dr.
Scoreshy.
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Thus Captain Wilkes, commander of the U. S. Exploring
Expedition, found the height of the waves near Orange Har-
bour, where they rose higher and more regular than at any
other time during the cruise, to be thirty-two feet (depression
and altitude), and their apparent progressive mofion about
twenty-six and a half miles in an hour.

Sir James Ross caleulated the height of the waves on a strongly
agitated sea at twenty-two feet, and, according to the French
naturalists who sailed in thé frigate ¢ La Venus,” on her voyage
round the world, the highest waves they met with never exceeded
that measure,

Thus, according to the joint testimony of the most eminent
nautical authorities, the waves in the open sea never attain the
mountain-height aseribed to them by the exuberant fancy of
poets or exaggerating travellers.  But when the tempest surge
beats against steep crags or rocky coasts it rises to a much
more considerable height. The lighthouse of Bell Roek, though
112 feet high, is literally buried in foam and spray to the very
top during ground-swells, even when there is no wind. On the
20th November, 1827, the spray rose to the height of 117 feet
above the foundation or low-water mark, which, deducting
eleven feet for the tide that day, leaves 106 feet for the height
of the wave. The strength of that remarkable edifice may be
estimated from the fact, that the power of such a giant billow
is equivalent to a pressure of three tons per square foot.

In the Shetland Islands, which are continually exposed to the
full fury of the Atlantic surge (for no land intervenes between
their western shores and America), every year witnesses the
removal of huge blocks of stone from their native beds by the
terrific action of the waves. “In the winter of 1802,” says
Dr. Hibbert, in his deseription of that northern archipelago, “a
tabular-shaped mass, eight feet two inches by seven feet, 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.n. 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 shivered into
thirteen or more lesser fragments, some of which were carried
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still farther from 30 to 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.”

The great storm of 1824, which carried away part of the
breakwater at Plymouth, lifted huge masses of rock, from two
to five tons in weight, from the bottom of the weatherside and
rolled them fairly to the top of the pile. One block of lime-
stone weighing seven tons was washed round the western ex-
tremity of the breakwater, and swept to a distance of 150 feet.
In 1807, during the erection of the Bell Rock lighthouse, six
large blocks of granite which had been landed on the reef 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 twenty-two hundredweight was cast upon the
surface of the rock.

With such examples before our eyes, we cannot wonder that
in the course of centuries all shores exposed to the full shock
of the waves, lashing against them with every returning tide,
should gradually be wasted and worn away. One kind of stone
stands the brunt of the elements longer than another, but
ultimately even the hardest rock must yield to the rage of the
billows, which when provoked by wintry gales, batter against
them with all the force of artillery.

Thus, all along our coasts we find innumerable instances of
their destructive power. Tynemouth Castle now overhangs the
sea, although formerly separated from it by a strip of land, and
in the old maps of Yorkshire we find spots, now sandbanks in
the sea, marked as the ancient sites of the towns and villages
of Auburn, Hartburn, and Hyde. The cliffs of Norfolk and
Suffolk are subject to incessant and rapid decay. At Sherring-
ham, Sir Charles Lyell ascertained, in 1829, some facts which
throw light on the rate at which the sea gains upon the land.
There was then a depth of twenty feet (sufficient to float a
frigate) at one point in the harbour of that port, where only
forty-eight years ago there stood a cliff fifty feet high with
houses upon it !  If once in half a century,” remarks the great
geologist, “ 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
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oradual, it excites only local attention.” On the same coast,
the ancient villages of Shipden, Wimpwell, and Eccles have
disappeared, several manors and large portions of neighbour-
ing parishes having gradually been swallowed up; nor 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. Dunwich, once the most
considerable seaport on the coast of Suffolk, is now but a
small village with about one hundred inhabitants. From the
time of Edward the Confessor, the ocean has devoured, piece
after piece, a monastery, seven churches, the high road, the
town-hall, the gaol, and many other buildings. In the sixteenth
century not one-fourth of the ancient town was left standing,
vet, the inhabitants retreating inland, the name has been pre-
served,—

“ Stat magni nominis umbra,”—

as has been the case with many other ports, when their ancient
site has been blotted out.

The Isle of Sheppey is subject to such rapid decay, that the
church at Minster, now near the coast, is said to have been in
the middle of the island fifty years ago, and it has been con-
jectured that at the present rate of destruction, the whole isle
will be annihilated before the end of the century.

Another remarkable instance of the destructive action of
the tidal surge is that of Reculver, on the Kentish coast, an
important " military station in the time of the Romans, now
nothing but a ruin and a name. So late as the reign of
Henry VIIL, Reculver was still a mile distant from the sea;
but, in 1780, the encroaching waves had already reached the
site of the ancient camp, the walls of which, cemented as they
were into one solid mass by the unrivalled masonry of the
Romans, continued for several years after they were under-
mined to overhang the sea. In 1804, part of the churchyard
with the adjoining houses was washed away, and then the
ancient church with its two lofty spires, a well-known land-
mark, was dismantled and abandoned as a place of worship.

Shakspeare’s Cliff at Dover has also suffered greatly from the
waves, and continually diminishes in height, the slope of the
hill being towards the land. About the year 1810, there was
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an immense landslip from this eliff, by which Dover was shaken
as if by an earthquake, and a still greater one in 1772,

Thus the fame of the poet is likely to outlive for many
centuries the proud rock, the memory of which will always
be entwined with his immortal verse :—

“ How fearful,
And dizzy 'tis to cast one’s eyes so low !
The erows, and choughs, that wing the midway air,
Show searce o gross as beetles : half way down
Hangs one that gathers samphire ; dreadful trade!
Methinks, he seems no bigger than his head.
The fishermen, that walk upon the beach,
Appear like mice; and yon tall anchoring bark,
Diminish'd to her cock; her cock, a buoy
Almost too small for sight. The murmuring surge,

That on th’ unnumber'd idle pebbles ehafes,
Cannot be heard so high.”

The peninsulas of Purbeck and Portland, the cliffs of Devon-
shire and Cornwall, the coasts of Pembroke and Cardigan, the
stormy Hebrides, Shetland and Oreadia, all tell similar tales of
destruction, a mere summary of which would swell into a
volume.

During the most violent gales the bottom of the sea is said
by different authors to be disturbed to a depth of 300, 350, or
even 500 feet, and Sir Henry de la Béche remarks that when
the depth is fifteen fathoms, the water is very evidently dis-
coloured by the action of the waves on the mud and sand of
the bottom. But in the deep caves of ocean all is tranquil, all
is still, and the most dreadful hurricanes that rage over the
surface leave those mysterious recesses undisturbed.
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CHAP. IIL
THE TIDES.

Deseription of the Phenomenon.— Devastations of Storm-Floods on Flat Coasts.—
What did the Ancients know of the Tides ? — Their Fundamental Causes revealed
by Kepler and Newton.— Development of their Theory by La Place, Euler, and
Whewell.— Vortices caused by the Tides.—The Maelstrom.— Charybdis.— The
Barre at the mouth of the Seine.—The Euripus.

LiviNg on the sea-coast would undoubtedly be deprived of one of
its greatest attractions, without the phenomenon of the tides,
which, although of daily recurrence, never loses the charm of
novelty, and gives constant occupation to the fancy by the life,
movement, and perpetual change it brings along with it. How
wonderful to see the sandy plain on which, but a few hours ago,
we enjoyed a delightful walk, transformed into a vast sheet of
water through which large vessels plough their way! How
agreeable to trace the margin of the rising flood, and listen to
its murmurs! Those of the rustling grove or waving cornfield
are not more melodious. And then the variety of interesting
objects which the reflux of the tide leaves behind it on the
beach — the elegantly formed shell, the feathery sertularia, the
delicate fucoid, and so many other strange or beautiful marine
productions, that may well challenge the attention of the most
listless lounger.

But the spectacle of the tides is not merely pleasing to the
eye, or attractive to the imagination ; it serves also to rouse the
spirit of scientific inquiry. It is indeed hardly possible to wit-
ness their regular succession without feeling curious to know by
what causes they are produced, and when we learn that they are
governed by the attraction of distant celestial bodies, and that
their mysteries have been so completely solved by man, that he
is able to calculate their movements for months and years to
come, then indeed the pleasure and admiration we feel at their
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aspect must increase, for we cannot walk upon the heach with-
put being constantly reminded that all the shining worlds that
stud the heavens are linked together by one Almighty power,
and that our spirit, which has been made capable of unveiling
and comprehending so many of the secrets of ereation, must
surely possess something of a divine nature!

On all maritime coasts, except such as belong to mediterra-
nean seas not communicating freely with the ocean, the waters
are observed to be constantly changing their level. They regu-
larly rise during about six hours, remain stationary for a few
minutes, and then again descend during an equal period of time,
when after having fallen to the lowest ebb, they are shortly
after seen to rise again, and so on in regular and endless succes-
sion. In this manner twelve hours twenty-four minutes elapse
on an average from one flood to another, so that the sea twice
rises and falls in the course of a day, or rather twice during the
time from one passage of the moon through the meridian to the
next, a period equivalent on an average to 132 day, or nearly
twenty-five hours. Thus the tides retard from one day to
another ; least at new and full moon, when our more active satel-
lite accomplishes her apparent diurnal motion round the earth
in twenty-four hours, thirty-seven minutes; and most at half-
moon, when, sailing more leisurely through the skies, she takes
full twenty-five hours and twenty seven minutes to perform her
daily journey.

As the retarding of the tides regularly ¢nr_r(:ﬁpﬂmls with the
retarding of the moon, they always return at the same hour
after the lapse of fourteen days, so that at the end of each of
her monthly revolutions, the moon always finds them in the
same position, The knowledge of this fact is extremely useful
to navigators, as it is easy to calculate the time of any tide in a
port by knowing when it is high-water on the days of new and
full moon.

The height of the tides in the same place is as unequal and
changing as the period of their intervals, and is equally depen-
dent on the phases of the moon, increasing with her growth, and
diminishing with her decrease. New and full moon always
cause a higher rising of the flood (spring-tide), followed by a
deeper ebb, while at half-moon the change of level is much less

considerable (neap-tide). Thus in Plymouth, for instance, the
D
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neup-tidesa are only twelve feet high, while the ordinary spring-
tides rise to more than twenty feet.

The highest tides take place during the equinoxes; and
eclipses of the sun and moon are also invariably accompanied
by considerable floods, a circumstance which cannot fail to add
to the terror of the ignorant and superstitious when a mysterious
obscurity suddenly veils the great luminaries of the sky. It
has also been remarked that the tides are stronger or weaker,
according as the moon is at a greater or smaller distance from
the earth.

Thus as the height of the floods is always regulated by the
relafive position of the sun and moon, and the movements of
these heavenly bodies ean be caleulated a long time beforehand,
our nautical calendars are able to tell us the days when the
highest spring-tides may be expected.

This however can only be foretold to a certain extent, as the
tidal height not only depends upon the attraction of the heavenly
bodies, but also upon the casual influences of the wind, which
defies all caleulation, and of the pressure of the air. Thus Mr,

'alker observed on the coasts of Cornwall and Devonshire that
when the barometer falls an inch, the level of the sea rises
sixteen inches higher than would otherwise have been the case.

When a strong and continuous wind blows in an opposite
direction to the tide-wave, and at the same time the barometer
is high, the curious spectators will therefore be deceived in their
expectations, however promising the position of the attracting
luminaries may be ; while an ordinary spring-tide, favoured by
a low state of the barometer and chased by a violent storm
against the coast, may attain more than double the usual
height. When all favourable circumstances combine, an event
which fortunately but rarely occurs, those dreadful storm-tides
take place, as menacing to the flat coasts of the Netherlands as
an eruption of Etna to the towns and hamlets scattered along
its base, for here also a vast elementary power is let loose
which bids defiance to human weakness. It is then that the
rebel sea affords a spectacle of appalling magnificence. The
whole surface seethes and boils in endless confusion. Gigantic
waves rear their monstrous heads like mighty Titans, and hurl
their whole colossal power against the dunes and dykes, as if,
impelled by a wild lust of conquest, they were burning to devour

e ——— —
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the rich alluvial plains which once belonged to their domain.
Far inland, the terrified peasant hears the roar of the tumul-
tuous waters, and well may he tremble when the mountain-waves
come thundering against the artificial barriers, that separate his
fields from the raging floods, for the annals of his country relate
many sad examples of their fury, and tell him that numerous
villages and extensive meads, once flourishing and fertile, now
lie buried fathom-deep under the waters of the sea.

Thus, on the first of November, 1170, the storm-flood, bursting
through the dykes, submerged all the land between the Texel,
Medenblik, and Stavoren, formed the island of Wieringen, and
enlarged the openings by which the Zuiderzee communicated
with the ocean. The inundations of 1232 and 1242 caused, each
of them, the death of more than 100,000 persons, and that of
1287 swept away more than 80,000 victims in Friesland alone.
The irruption of 1395 considerably widened the channels between
the Flie and the Texel, and allowed large vessels to sail as far
as Amsterdam and Enkhuizen, which had not been the ecase
before. Whilst reading these accounts, we are led to compare
the inhabitants of the Dutch lowlands with those of the fertile
fields and vineyards that clothe the sides of Vesuvius: both
exposed to sudden and irretrievable ruin from the rage of
two different elements, and yet both contented and careless
of the future; the first behind the dykes that have often given
way to the ocean, the latter on the very brink of a menacing
volcano.

The tides which sometimes cause such dreadful devastations
on the shores of the North Sea are, as is well known, incon-
siderable, or even hardly perceptible in the Mediterranean, and
thus many years passed ere the Greeks and Romans first wit-
nessed the grand phenomenon. The Phanicians, the merchant
princes of antiquity, who at a very early period of history
visited the isolated Britons, —

“ Penitus toto divizos orbe DBritannos, " —

and sailed far away into the Indian Oecean, were of course well

acquainted with it; but it first became known to the Greeks

through the voyage of Colmus, a mariner of Samos, who, accord-

ing to Herodotus, was driven by a storm through the Straits of

Hercules into the wide Atlantic 600 years before Christ.  About
n 2
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seventy years after this involuntary discovery, the Phoceans of
Massilia, or Marseilles, first ventured to follow on the track of
Coleus for the purpose of trading with Tartessus, the present
(Cadiz; and from that time remained in constant commercial
intercourse with that ancient Phoenician colony.

With what eager attention may their countrymen have
listened to the wondrous tale of the alternate rising and sinking
of the ocean! Such must have been the astonishment of our

forefathers when the first Arctic voyagers told them of the
floating icebergs, and of the perpetually circling sun of the
high northern summer,

Thus the tides became known to the Massilians about five
centuries before Christ, but in those times of limited interna-
tional intercourse, knowledge travelled but slowly from place to
place; so that it was not before the conquests of Alexander,
which first opened the Red Sea and the Persian Gulf to Greeian
trade, that the great marine phenomenon began to attract the
general attention of philosophers and naturalists.

The flux and reflux of the seais evidently so closely connected
with the movements and changes- of the moon, that the intimate
relations between both could not possibly escape the penetrating
sagacity of the Greeks. Thus we read in Plutarch, that Pytheas
of Marseilles, the great traveller who sailed te the north as far as
the Ultima Thule, and lived in the times of Alexander the Great,
ascribed to the moon an influence over the tides. Aristotle ex-
pressed the same opinion, and Cwasar says positively (Commen-
taries, De Bel. Gal. book iv. 29,) that the full-moon ecauses
the tides of the ocean to swell to their utmost height. Strabo
distingnishes a three-fold periodicity of the tides according to
the daily, monthly, and annual position of the moon, and Pliny
expresses himself still more to the point, by saying that the
waters move as if obeying the thirsty orb which causes them
to follow its course.

This vague notion of obedience or servitude was first raised
by Kepler to the clear and well defined idea of an attractive
power. According to this great and self-taught genius, all
bodies strive to unite in proportion to their masses. “ The earth
and moon would mutually approach and meet together at a
point, so much nearer to the earth as her mass is superior to
that of the moon, if their motion did not prevent it. The moon
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attracts the ocean, and thus tides arise in the larger seas. If
the earth ceased to attract the waters, they would rise and flow
up to the moon.”

The general notion of a mutual attraction, however, did no
more than point out the way for the solution of the problem,
and it was reserved to our great Newton to accomplish the
prophecy of his great predecessor, ““that the discovery of the true
laws of gravitation would be accomplished in a future generation,
when it should please the Almighty Creator of nature to reveal
her mysteries to man.”

Newton was the first who proved that the tide-generating
power of a celestial body arises from the difference of the at-
traction it exerts on the centre and the surface of the earth.
Thus it was at once made clear how the water not only rises on
the surface facing the moon, but also on the opposite side of the
earth, as in the latter case the moon acts more strongly on the
mass of the earth than on the waters which cover the hemisphere
most distant from her. The evident consequence is that the
earth sinks (so to say), on the surface turned from the moon,
whereby a deepening of the waters, or, in other words, a rising of
the tide, is occasioned.

It now also became clear how the moon, whose attractive
power upon the earth is 160 times smaller than that of the
sun, is yet able to occasion a stronger tide, since, from her
proximity to the earth, she attracts the surface more forcibly
than the centre with the thirtieth part of her power, while the
distant sun oceasions a difference of attraction on these two
points equal only to one twelve-thousandth part of her attrac-
tive force.

Now also a full explanation was first given why the highest
tides take place at new and full moon : that is, when the moon
stands between the sun and the earth; or the latter between the
sun and the moon ; as then the two celestial bodies unite their
powers ; while at half-moon the solar tide corresponding with
the lunar ebb, or the lunar tide with the solar ebb, counteract
each other.

But even Newton explained the true theory of the tides only
in its more prominent and general features, and the labours of
other mathematicians, such as MacLaurin, Bernoulli, Euler,
La Place, and Whewell, were required for its further development,
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so as fully to explain all the particulars of the sublime phe-
nomenon.,

The reproach has often been made to science, that she
banishes poetry from nature, and disenchants the forest and
the field ; but this surely is not the case in the present instance,
for what poetical fiction can fill the soul with a grander image
than that of the eternal restlessly-progressing tide-wave, which,
following the triumphant march of the sun and moon, began as
soon as the primeval ocean was formed, and shall last uninter-
ruptedly as long as our solar system exists | _

Were the whole earth covered with one sea of equal depth,
the tides would regularly move onwards from east to west, and
everywhere attain the same height under the same latitude.
But the direction and the force of the tide-wave are modified by
many obstacles on its way, such as coast-lines and groups of
islands, and it has to traverse seas of very unequal depth and
form. Flat coasts impede its current by friction, while it rolls
faster along deep mural coasts. From all these causes the
strength of the tides is very unequal in different places.

They are generally low on the wide and open ocean. Thus
the highest tides at Otaheiti do not exceed eleven inches, three
feet at St. Helena, one foot and a half at Porto Rico.

But when considerable obstructions oppose the progress of the
tide-waves, such as vast promontories, long and narrow channels,
or bays of diminishing width, and mouths of rivers directly facing
its swell, it rises to a very great height. Thus, at the bottom of
Fundy Bay, which stretches its long arm between Nova Scotia
and New Brunswick, the spring-tides rise to sixty, seventy, or
even one hundred feet, while at its entrance they do not exceed
nine feet, and their swell is so rapid as frequently to sweep
away cattle feeding on the shore. |

The Bristol Channel and the bay of St. Malo in Brittany, are
also renowned for their high tides. Near Chepstow, the flux
is said sometimes to reach the surprising height of seventy feet,
and at St. Malo the floods frequently rise to forty and fifty feet.
When the water is low, this small seaport town appears sur-
rounded on all sides by fantastically shaped cliffs covered with sea-
weeds and barnacles. Pools of salt water interspersed here and
there among the hollowed stones, or on the even ground between
them, and harbouring many curious varieties of marine animals,
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are the only visible signs of the vicinity of the ocean, whose hoarse
murmurs are heard resounding from afar, But an astonishing
change takes place a few hours after, when the town, surrounded
by the sea, would be a complete island, but for a long, narrow
causeway called *the Sillon,” which connects it with the main-
land. On the side fronting the open sea, the tide breaks with
tremendous rage against the strong buttresses that have been
raised to oppose its fury, rises foamingly to a height of thirty or
forty feet, and threatens the tardy wanderer as he loiters on the
narrow causeway. The cliffs that erewhile were seen to sur-
round the town are now hidden wunder the waters, some few
excepted, that raise their rugged heads like minute islands above
the circumambient floods. The opposite side of the cause-
way is also washed by the sea: but here its motions are less
tumultuous, for after having broken against numberless rocks and
made a vast circuit, it scarce retains a vestige of its primitive
strength, On this side lies the vast, but deserted harbour of
St. Malo, completely dry at ebb-tide; a wide sea during the
flood.

Two eminent French authors, Chateaubriand and Lamennais,
were born at St. Malo, and there can be no doubt that the
imposing spectacle I have briefly described must have greatly
contributed to the widening of their intellectual horizon. Daily
witnesses from their early childhood of one of fthe grandest phe-
nomena of nature in all its wild sublimity, the boundless and
the infinite soon grew familiar to their mind, enriching it with
splendid imagery and bold conceptions.

Although the sun and the moon exert some attraction upon
the smaller and inclosed seas, yet the development of a power-
ful flood-wave necessarily requires that the moon should act
upon a sufficiently wide and deep expanse of ocean. Even the
Atlantie is not broad enough for this purpose, as its equatorial
width measures no more than one eighth of the earth’s circum-
ference : and the Pacific itself, notwithstanding its vast area, is
so studded with islands and shallows, that it presents a much
more obstrueted basin for the action of the tide-wave than
might be expected, from its apparent dimensions and equatorial
position.

Thus it is in the Southern Ocean, where the greatest unin-
terrupted surface of deep water is exposed to the influence
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of the moon, that we must look for the * chief eradle of the
tides.” From this starting point they flow on all sides to the
northward, progressing like any other wave that arises on a
small scale in a pond from a gust of wind, the throwing of
a stone, or any other cause capable of producing an undulating
movement on the surface of the waters.

The tide-wave, which ultimately reaches our shores, arrives
at the Cape of Good Hope thirteen hours after it has left
Van Diemen’s Land, and thence rolls onward in fourteen or
fifteen hours to the coasts of Spain, Franee, and Ireland. It
penetrates into the North Sea by two different ways. One of
its ramifications turns round Scotland and thence flows onwards
to the south, taking nineteen or twenty hours for the passage
from Galway to the mouth of the Thames. A tide-wave, for
instance, which appears at five in the afternoon on the west
coast of Ireland, arrives at eight near the Shetland Islands,
reaches Aberdeen at midnight, Hull at five in the morning, and
Margate at noon.

The other ramification of the same tide-wave, taking the
shorter route through the Channel, had meanwhile preceded
it by twelve hours, having reached Brest about five o’clock of
the afternoon (at the same time that the northern branch
appeared at Galway), Cherbourg at seven, Brighton at nine,
Calais at eleven, and the mouth of the Thames at midnight.

Thus, in this southern corner of the North Sea, two tide-
waves unite that belong to two successive floods; the Scotch
branch having started twelve hours soomer from the great
Southern Ocean than the Channel branch, which thus results
from the next following tide. The meeting of the two branches
naturally gives rise to a more considerable rising of the waters,
so that this circumstance, by allowing large ships to sail up
the Thames, may be considered as one of the fundamental
causes of the grandeur of London.

In other parts of the North Sea, where the two tide-waves
appear at different times, the contrary takes place, for the
ebb of the one coinciding with the rising of the other, they
naturally weaken or even neutralise each other. This occasions
the low tides on the coast of Jutland, in Denmark, where they
are scarcely higher than in the Mediterranean, and explains
the otherwise startling fact of there being a space in the North
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Sea where no periodical rise and fall of the waters whatsoever
takes place.

Thus we see that the relations of the tides in the North Sea,
with regard to height and time, are of a somewhat complicated
nature, which could only be explained after the numerous
observations (amounting to more than 40,000) made by order
of the British Government in all parts of the world, under
the direction of Professor Whewell, had proved that all the
floods of the seas chiefly proceed from the great tide-wave of
the Southern Ocean, which, by its numerous ramifications in
narrow seas or through groups of islands and by the unequal
rapidity of its progress, according to the depth or shallowness
of the waters it traverses, occasions all the seeming anomalies
which were quite inexplicable by the simple Newtonian theory.

As every twelve hours a new tidal-wave originates in the
Southern Ocean which regularly follows in the same track as
its predecessor, the tides everywhere succeed each other in
regular and equal periods, and can thus everywhere be cal-
culated beforehand.

In narrow straits or in the intricate channels which wind
through clusters of islands, different tidal-waves meeting from
opposite directions give rise to more or less dangerous whirl-
pools. One of the most famous of these vortices, though incon-
siderable in itself, is the renowned Charybdis, which gave so
much trouble to Ulysses on his passing through the strait
which separates Sicily from Italy, but is at present an object
of fear scarcely even to the poor fisherman’s boat.

A much grander whirlpool, owing its celebrity, not to the
fictions of poetry, but to the magnificent scale on which it has
been constructed by nature, is the renowned Maelstrom, situated
on the Norwegian coast in 68” N. lat., and near the island of
Moskoe, from whence it also takes the name of Moskoestrom,.
It is four geographical miles in diameter, and in tempestuous
weather its roar, like that of Niagara, is said to be heard several
miles off. John Ramus gives us a terrible deseription of its
fury, and mentions that in the year 1645 it raged with such
noise and impetuosity, that on the island of Moskoe, the very
stones of the houses fell to the ground. He tells us also that
whales frequently come too mnear the stream, and, notwith-
standing their giant strength, arve overpowered by its violence,
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but, unfortunately adds, that it is impossible to deseribe their
howlings and bellowings in their fruitless struggles to dis-
engage themselves—impossible, no doubt, as whales happen to
have no voice at all!

According to more modern travellers, such as the celebrated
geologist Leopold von Buch, the Maelstrom is far from being
so terrible as depicted by Ramus and other friends of the
marvellous; so that, except during storms and spring-tides,
large ships may constantly cross it without danger. The
Norwegian fishermen are even said frequently to assemble on
the field of the Maelstrom on account of the great abundance
of fishes congregating in those troubled waters, and fearlessly
to pursue their avocations, while the whirlpool moves their
boats in a circular direction.

Sir Robert Sibbald describes a very remarkable marine whirl-
pool among the Orkney islands, which would prove dangerous
to strangers, though it is of no consequence to the people who
are used to it. It is not fixed to any particular place, but arises
in various parts of the limits of the sea among these islands.
Wherever it appears, it is very furious, and boats would in-
evitably be drawn in and perish with it, but the people who
navigate them are prepared for it and always carry a bundle of
straw or some such matter in the boat with them. This they
fling into the vortex which immediately swallows it up, and,
seemingly pleased with this propitiatory offering, subsides into
smoothness, but soon after re-appears in another place.

A remarkable and sudden rising of the spring-tide takes
place at the mouth of several rivers, for instance, the Indus
(where the surprising phenomenon nearly caused the destruction
of the fleet of Alexander the Great), the Hooghly, the Dordogne,
&e. In the Seine it is observed on a scale of great magnitude.
While the tide gradually rises near Havre and Harfleur, a giant
wave is suddenly seen to surge near Quillebceuf, spanning the
whole width of the river (from 30,000 to 36,000 feet). After
this mighty billow has struck against the quay of Quillebeeuf,
it enters a more narrow bed and flows stream-upwards with
the rapidity of a race horse, overflowing the banks on both
gides, and not seldom causing considerable loss of property by
its unexpected appearance. The astonishment it causes is in-
ereased when it takes place during serene weather, and without
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any signs of wind or storm. A deafening noise announces and
accompanies this sudden swelling of the waters, which owes its
first origin to the silent action of gravitation, and is the result
of the diminishing velocity of the tide-wave over a shallow
bottom. 3

While the tide-wave advances over the deep and open seas
with an astonishing rapidity, its progress up the channel of a
river is comparatively very slow, partly on account of the reason
Jjust mentioned, and partly from its meeting a current flowing
in an opposite direction.

Thus, the tide takes no less than twelve hours for its progress
from the mouth of the Thames to London, about the time it
requires to travel all the way from Van Diemen’s Land to
the Cape of Good Hope. Consequently, when it is high-water
at the mouth of the Thames at three o’clock in the afternoon,
for instance, we have not high-water at London Bridge before
three o'clock in the following morning, when it is again high
water at the Nore. But, in the mean time, there has been low
water at the Nore and high water about half-way to London,
and while the high water is proceeding to London, it is ebbing
at the intermediate places, and is low water there when it is
high water at I.ondon and at the Nore. If the tide extended
as far bevond London as London is from the Nore, we should
have three high waters with two low waters interposed. The
most remarkable instance of this kind is afforded by the gi-
gantic river of the Amazons, as it appears by the observations
of Condamine and others, that, between Para, at the mouth of
the colossal stream, and the conflux of the Madera and Maration,
there are no less than seven simultaneous high waters with six
low waters between them. Thus, four days after the tide-wave
was first raised in the Southern Ocean, its last undulations
expire deep in the bosom of the South American wilds.

The Mediterranean is generally supposed to be tideless, but
this opinion is erroneous; and in the Adriatic, the flux of the
sea is far from being inconsiderable, for, at Venice, the dif-
ference between high and low water is sometimes no less than
six or even nine feet. Mr. W, Trevelyan, during a summer
residence in the old port of Antium, on the Roman coast, found
from a series of accurate observations, that the tides regularly
succeed each other and attain a height of fourteen inches.
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In the eastern Mediterranean new measurements have proved
that they are still more considerable, while in the western part
of that inclosed sea they are almost imperceptible.

The differences of level caused by the Mediterranean tides,
are indeed too inconsiderable to attract the general notice of the
inhabitants on the coast, but in the famed Euripus, the narrow
channel which separates the island of Eubeea or Negropont from
continental Greece, the tide produces the striking phenomenon
of very irregular fluctuations of the waters, from one end of the
channel to the other. -

This phenomenon was of course completely inexplicable to
the ancient philosophers, and Aristotle is even said to have
drowned himself in the Euripus in a fit of despair, since, with
all his prodigious sagacity, he could not possibly solve the
mystery. For us, who know that peculiar formations of the
sea-bed and coasts are capable of considerably augmenting the
force of the floods, and that tidal waves rushing into a narrow
channel in opposite directions, and at different times, must
necessarily produce irregular fluctuations of the waters, the
phenomenon of the Euripus has ceased to be a mystery.
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CHAP. IV.
MARINE CAVES.

Effects of the Sea on Rocky Shores.—Fingal's Cave.—Beautiful Lines of Sir
Walter Scott.—The Antro di Nettuno.--The Cave of Hunga—Legend of its
Discovery.—Marine Fountains.—The Skerries.—The Souffleur in Mauritius.—
The Buffadero on the Mexican Coast.

Wroever has only observed the swelling of the tide on the flat
coasts of the North Sea, has but a faint idea of the Titanic
power which it developes on the rocky shores of the wide ocean.
Even in fair weather, the growing flood, oscillating over the
boundless expanse of waters, rises in tremendous breakers, so
that it is impossible to behold their fury without feeling a con-
viction that the hardest rock must ultimately be ground to
atoms by such irresistible forces.

Day after day, year after year, they renew their fierce attacks,
and as in the high Alpine valleys the tumultuous torrents rush-
ing from the glaciers tear deep furrows in the flanks of the
mountains, thus it is here the sea which stamps the seal of its
might on the vanquished rocks, corrodes them into fantastic
shapes, scoops out wide portals in their projecting promontories,
and hollows out deep caverns in their bosoms.

Here, also, water appears as the beautifying element, deco-
rating inanimate nature with picturesque forms, and the sea
nowhere exhibits more romantic seenes than on the rocky shores
against which her waves have been beating for many a mil-
lennium. How manifold the shapes into which the rocky shores
are worn! how numberless the changes which each varying
season, nay, every hour of the day with its constant alternations
of ebb and flood, of cloud and sunshine, of storm or calm,
produces in their physiognomy! Our coasts abound in beauties
such as these; but pre-eminent above all other specimens of
Ocean’s fantastic architecture is Fingal’s Cave, which may well
challenge the world to show its equal.
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From afar, the small island of Staffa, rising precipitously from
the sea, seems destitute of all romantic interest, but on ap-
proaching, the traveller is struck with the remarkable basaltie
columns of which it is chiefly composed. Most of them rest
upon a substratum of solid shapeless rock, and generally form
colonnades upwards of fifty feet high, following the eontours of
the inlets or promontories, and overtopped with smaller hillocks.
Along the west coast of the island they are tolerably irregular,
but on the south side Staffa appears as an immense Gothie
edifice, or rather as a forest of gigantic pillars seemingly ar-
ranged with all the regularity of art. The admiration they
cause is, however, soon effaced when the vast eave to which the
remote islet owes its world-wide celebrity bursts upon the view.
Fancy a grotto measuring 250 feet in length by 53 in width at
the entrance, and spanned by an arch 117 feet high, which,
though gradually sloping towards the interior, still maintains a
height of 70 feet at the farthest end of the cavern! The walls
consist of rows of huge hexagonal basaltic pillars, which seem
regularly to diminish according to the rules of perspective.
The roof of the vault is formed of the remnants of similar
columns, whose shafts have beyond a doubt been torn away by
the sea, which, destroying them one after the other, has gra-
dually excavated this magnificent temple of Nature. All their
interstices, like those of the pillars, are cemented with a kind of
pale yellow spar, which brings out all the angles and sides of
their surfaces, and forms a pleasing contrast with the dark
purple colour of the basalt. '

The whole floor of the cave is occupied by the sea, the depth
of which, even at its farthest end, is above six feet, during ebb-
tide ; but it is only in perfectly calm weather that a boat is able
to venture into the interior, for when the sea is any way turbu-
lent (and this is generally the case among the stormy Hebrides)
it is in danger of being hurled against the walls of the grot and
dashed to pieces. Under these cireumstances, the only access
into the cave is by a narrow dyke or ledge running along its
eastern wall, about fifteen feet above the water. It is formed of
truncated basaltic pillars, over which it is necessary to clamber
with great caution and dexterity, as they are always moist and
slippery from the dashing spray. Frequently there is only
room enough for one foot, and while the left hand grasps that
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of the guide, it is necessary to hold fast with the right to a
pillar of the wall. As this difficult path is most dangerous in
the darkest part of the cave, but few tourists are bold enough
to trust themselves to it, for the least false step must infallibly
precipitate the adventurous explorer into the seething caldron
below. Sometimes a cormorant, fearless of any accident of this
kind, has built his nest upon the top of one of the truncated

finzal's Cave,

pillars, which form the pavement of the pathway, and betrays
by a peevish hissing his ill humour at being disturbed in his
solitary retreat by the intrusion of man.

The narrow path ultimately widens into a more roomy and
slanting space formed of the remains of more than a thousand
perpendicular truncated shafts. The back wall consists of a
range of unequally sized pillars, arranged somewhat like the
tubes of an organ. When the waves rush with tumultuous fury
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into the cave and dash their flakes of snow-white foam against
its wall, it seems as if the gigantic instrument, touched by an
invisible hand, were loudly singing the triumphs of ocean.

Among the beauties of this matchless cave, the clear light
must not be forgotten, which, penetrating through the wide
portal, produces an agreeable chiaro-oscuro even at its farthest
end, so that the eye is able to seize at one glance the full
majesty of the splendid hall ; nor the pure air which, constantly
renewed by the perpetual alternations of the tides, is very
different from the chilly dampness which generally reigns in
subterranean caverns.

When we consider the resemblance which from its regularity
this magnificent work of nature bears to a produection of human
art, we cannot wonder at its having been aseribed to mortal
architecture. But as men of ordinary stature seemed too weak
for so colossal an enterprise, it was attributed to a race of
giants, who constructed it for their chief and leader, Fingal,
so renowned in Gaelic mythology. This belief still lingers
among the primitive people of the neighbourhood, though
some, being averse to pagan Goliahs, ascribe its workmanship
to St. Columban.

The patriotic muse of Walter Seott, who visited the eave in
1810, rises to more than ordinary warmth while deseribing

“ That wondrous dome,
Where, as to shame the temples deck'd
By gkill of earthly architeet,
Nature herself, it seemed, would raise
A minster to her Maker's praise!
Not for a meaner use ascend
Her columns, or her arches bend ;
Nor of a theme less solemn, tells
That mighty surge that ebbs and swells,
And still between each awful pause
From the high vault an answer draws
In varied tones, prolonged and high,
That mocks the organ’s melody.
Nor doth its entrance front in vain
To old Iona’s holy fane,
That Nature's voice might seem to say,
¢ Well hast thou done, frail child of clay,
Thy humble powers that stately shrine
Task'd high and hard—but witness mine!’”
Lord of the Isles, eanto iv. stanza 10,
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The Mediterranean has likewise its marine grottoes of world-
wide celebrity, its azure cave of Capri,* which I have previously
described, and its Antro di Nettuno, in the island of Sardinia,
about twelve miles from the small seaport of Alghero. Unfortu-
nately this superb grotto is very difficult of access, for any wind
between the north-west and the south prevents an entry, so that
the Algherese assert that 300 out of the 365 daysit is impossible
to enter it. The first vaulted cavern, forming an antechamber
about thirty feet high, has no peculiar beanty, but on crossing a
second cavern, in which are about twenty feet of beautifully clear
water, and then turning to the left, one finds oneself in an
intricate navigation among stalactites with surrounding walls
and passages of stalagmites of considerable height. Having
passed them and proceeding westerly, one reaches another
cavern with a natural column in its centre, the shaft and capital
of which, supporting the immense and beautifully fretted roof,
reminds one of those in the chapter-house of the cathedral at
Wells, and the staircase of the hall at Christ Church, Oxford.
It stands, the growing monument of centuries, in all its massive
and elegant simplicity with comparatively speaking few other
stalagmites to destroy the effects of its noble solitude. In
parts of the grotto are corridors and galleries, some 300 and
400 feet long, reminding one of the Moorish architecture of the
Alhambra. One of them terminates abruptly in a deep cavern
into which it is impossible to descend; but among many other
interesting objects is a small chamber the access to which is
through a very narrow aperture. After climbing and seram-
bling through it, one finds oneself in a room the ceiling of
which is entirely covered with delicate stalactites, and the sides
with fretted open work, so fantastical that one might almost
imagine that it was a boudoir of the Oceanides, where they
amused themselves with making lime lace, Some of the
columns in different parts of the grotto are from seventy to
eighty feet in circumference, and the masses of drapery droop-
ing in exquisite elegance are of equally grand proportions.

If a rare chance was required to discover the narrow opening
in the clifis of Capri, behind which one of the loveliest spee-
tacles of nature lies concealed, we well may wonder how the
famous cave of Hunga in the Tonga Archipelago ever became

* Chap. 1. p. 18,
E
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known, as its entrance even at low water is completely hidden
under the surface of the sea. Mariner, to whom we owe our
first knowledge of this wonderful play of nature, relates that
while he was one day rat-hunting * in the island of Hunga with
king Finow, who at that time reigned over Tonga, the barbarian
monarch took a fancy to drink his kawa t in the cave. Mariner,
who had absented himself for a few moments from the company,
was very much astonished when, returning to the strand, he saw
one chieftain after another dive and disappear. He had but
just time to ask the last of them what they were about.
“ Follow me,” answered the chieftain, * and I will show thee a
place where thou hast never been before, and where Finow and
his chieftains are at present assembled.” Mariner immediately
guessed that this must be the celebrated cave of which he had
frequently heard, and, anxious to see it, he immediately followed
the diving chieftain, and swimming close after him under the
water, safely reached the opening in the rock through which he
emerged into the cave. On ascending to the surface, he imme-
diately heard the voices of the company, and still following his
guide, climbed upon a projecting ledge on which he sat down.
All the light of the cave was reflected from the sea beneath,
but yet it was sufficient, as soon as the eye had become accus-
tomed to the twilight, to distinguish the surrounding objects.
A clearer light being, however, desirable, Mariner once more
dived, swam to the strand, fetched his pistol, poured a good
quantity of powder on the pan, wrapped it earefully up in tapa-
cloth and leaves, and, providing himself with a torch, returned
as quickly as possible to the cave. Here he removed the cloth,
a great part of which was still quite dry, and igniting it by the
flame of the powder made use of it to light his torch. This
was probably the very first time since its creation that the cave
had ever been illumined by artificial light. Its chief compart-
ment, which on one side branched out into two smaller cavities,
seemed to be about forty feet wide and the mean height above
the water amounted to as much. The roof was ornamented in
a remarkable manner by stalactites resembling the arches and
fantastic ornaments of a Gothic hall. According to a popular

* A favourite pastime of the Polynesian chiefs.
1 An intoxicating beverage extracted from the Piper methysticum, a species of

pepper plant.
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tradition, the chieftain who first discovered this remarkable cave
while diving after a turtle, used it subsequently as a place of
refuge for his mistress to screen her from the persecutions of
the reigning despot. The sea faithfully guarded his secret:
after a few weeks of seclusion, he fled with his beloved to the
Feejee Islands, and on his returning to his native home after
the death of the tyrant, his countrymen heard with astonish-
ment of the wonderful asylum that had been revealed to him
by the beneficent sea-gods. Lord Byron adopted this graceful
tale as the subject of his poem * The Island, or Christian and
his Comrades,” and has thus deseribed the cave, no doubt
largely adorning it from the stores of his brilliant fancy :

# Around she pointed to a spacious eave,
Whose only portal was the keyless wave
(A hollow archway, by the sun unseen,
Save through the billows’ glassy veil of green,
On some transparent ocean holiday,
When all the finny people are at play).

¥ Wide it was and ligh;
And showed a self-born Gothie canopy.
The arch upreared by Nature's architect,
The architrave some earthquake might erect;
The buttress from some mountain's bosom hurl'd,
When the poles crash'd and water was the world ;
Or harden’d from some earth-absorbing fire,
While yet the globe reek’d from its funeral pyre,
The fretted pinnacle, the aisle, the nave,
Were there, all scoop’d by darkness from her cave.
There, with a little tinge of fantasy,
Fantastic faces mopp'd and mow'd on high ;
And then a mitre or a shrine would fix
The eye upon its seeming erucifix,
Thus Nature played with the stalactites,
And built herself a chapel of the seas.”

On many rocky shores the ocean has worn out subterraneous
channels in the cliffs against which it has been beating for ages,
and then frequently emerges in water-spouts or fountains from
the opposite end. Thus, in the Skerries, one of the Shetland
Islands, a deep chasm or inlet, which is open overhead, is con-
tinued under ground and then again opens to the sky in the
middle of the island. When the water is high, the waves rise
up through this aperture like the blowing of a whale in noise
and appearance,

E 2
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A similar phenomenon is exhibited on the south side of the
Mauritius, at a point called “ The Souffleur,” or ¢ The Blower.”
“ A large mass of rock,” says Lieutenant Taylor,* “runs out
into the sea from the mainland, to which it is joined by a neck
of rock not two feet broad. The constant beating of the tre-
mendous swell, which rolls in, has undermined it in every direc-
tion, till it has exactly the appearance of a Gothic building with
a number of arches. In the centre of the rock, which is about
thirty-five or forty feet above the sea, the water has forced two
passages vertically upwards, which are worn as smooth and
cylindrical as if ecut by a chisel. When a heavy sea rolls in,
it of ecourse fills in an instant the hollow eaverns underneath,
and finding no other egress, and being borne in with tremen-
dous violence, it rushes up these chimneys and flies, roaring
furiously, to a height of full sixty feet. The moment the wave
recedes, the vacuum beneath causes the wind to rush into the
two apertures with a loud humming noise, which is heard at
a considerable distance. My companion and I arrived there
before high water, and, having climbed across the neck of rock,
we seated ourselves close to the chimneys, where I proposed
making a sketch, and had just begun when in came a thunder-
ing sea, which broke right over the rock itself and drove us
back much alarmed.

“Our negro guide now informed us that we must make haste
to recross our narrow bridge, as the sea would get up as the
tide rose. We lost no time and got back dry enough; and I
was obliged to make my sketches from the mainland. In about
three-quarters of an hour the sight was truly magnificent. I
do not exaggerate in the least when I say that the waves rolled
in, long and unbroken, full twenty-five feet high, till, meeting the
headland, they broke elear over it, sending the spray flying over
to the mainland; while from the centre of this mass of foam,
the Souffleur shot up with a noise, which we afterwards heard
distinctly between two and three miles. Standing on the main
cliff, more than a hundred feet above the sea, we were quite
wet, All we wanted to complete the picture was a large ship
going ashore.”

A similar phenomenon, on a still more grand and majestic
scale, occurs near Huatulco, a small Mexican village on the

* Journal of the Royal Geographical Society of London, vol. iii. 1833,
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coast of the Pacific. On sailing into the bay one hears a dis-
tant noise, which might be taken for the spouting of a gigantic
whale, or the dying groans of a bull struck by the sharp steel
of the matador, or the rolling of thunder. Anxious to know
the cause, “ It is the Buffadero,” answer the boatmen, pointing
to a fantastically-shaped rock towards which they are rowing.
On approaching, a truly magnificent spectacle reveals itself; for
a colossal fountain springs from an aperture in the rock to a
hight of 150 feet, and after having dissolved in myriads of gems,
returns to the foaming element which gave it birth. This
beautiful sight renews itself as often as the breakers rush
against the rock, and must be of unequalled splendour when a
tornado sweeps across the ocean and rolls its giant billows into
the hollowed bosom of the cliff.



CHAP. V
OCEAN CURRENTS,

Uauses of the Oceanic Currents.— The Equatorial Stream.— The -Gulf Stream.—
Its Influence on the Climate of the West Eun::pe.m Coasts.—The Cold Peruvian
Stream.— The Japanese Stream,

PERPETUAL motion and change is the grand law, to which the
whole of the created universe is subject, and immutable stability
is nowhere to be found, but in the Eternal mind that rules and
governs all things, The stars, which were supposed to be fixed
to the canopy of heaven, are restless wanderers through the
illimitable regions of space. The hardest rocks melt away
under the corroding influence of time, for the elements never
cease gnawing at their surface, and dislocating the atoms of
which they are composed. Our body appears to us unchanged
since yesterday, and yet how many of the particles which formed
its substance, have within these few short hours, been cast off
and replaced by others. We faney ourselves at rest, and yet a
torrent of blood, propelled by an indefatigable heart, is con-
stantly flowing through all our arteries and veins,

A similar external appearance of tranquillity might deceive
the superficial observer, when sailing over the vast expanse of
ocean, at a time when the winds are asleep, and its surface is
unruffled by a wave. But how great would be his error! For
every atom of the boundless sea is constantly moving and
changing its place; from the depth to the surface, or from the
surface to the depth; from the frozem pole to the burning
equator, or from the torrid zone to the arctic ocean; now rising
in the air in the form of invisible vapours, and then again de-
scending upon our fields in fertilising showers.

The waters are, in fact, the greatest travellers on earth; they
know all the secrets of the submarine world; climb the peaks
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of inaccessible mountains, shame the flight of the condor as he
towers over the summit of the Andes, and penetrate deeper into
the bowels of the earth than the miner has ever sunk his shaft.

Leaving their wanderings through the regions of air to the
next chapter, I shall now describe the principal ocean currents,
the simple, but powerful agencies by which they are set in
motion, their importance in the economy of nature, and their
influence on the climate of different countries.

Even in the torrid zone, the waters of the ocean, like a false
friend, are warm merely on the surface, and of an almost icy cold-
ness at a considerable depth. This low temperature cannot be
owing to any refrigerating influence at the bottom of the sea,
as the internal warmth of the earth increases in proportion to its
depth, and the waters of profound lakes, in a southern climate,
never show the same degree of cold as those of the vast ocean,

The phenomenon can thus only arise from a constant sub-
marine current of cold water from the poles to the line, and
strange as it may seem, its primary cause is to be sought for in
the warming rays of the swin, which, as we all know, distributes
heat in a very unequal manner over the surface of the globe.

Heat expands all liquid bodies, and renders them lighter;
cold increases their weight by condensation. In consequence of
this physical law, the waters of the tropical seas, rendered
buoyant by the heat of a vertical sun, must necessarily rise and
spread over the surface of the ocean to the north and south,
whilst colder and heavier streams from the higher latitudes
flow towards the equator along the bottom of the ocean, to re-
place them as they ascend.

In this manner, the unequal action of the sun ecalls forth a
general and constant movement of the waters from the poles to
the equator, and from the equator to the poles; and this per-
petual migration is one of the chief causes by which their purity
is maintained. These opposite currents would necessarily flow
direct to the nmorth or south, were they not deflected from their
course by the rotation of the earth, which gradually gives them
a westerly or easterly direction.

The unequal influence of the sun in different parts of the
olobe, and the rotation of the earth, are, however, not the only
causes by which the course of ocean-currents is determined.

Violent storms move the waters to a considerable depth, and
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retard the flow of rivers, and thus it is to be expected that con-
tinuous winds, even of moderate strength, must have a tendency
to impel the waters in the same direction.

The steady trade-winds of the tropical zone, and the prevail-
ing westerly winds in higher latitudes, consequently unite their
influence with that of the above mentioned causes, in driving
the waters of the tropical seas to the west, and those of the
temperate zones to the east. :

The tides also, which on the high seas generally move from
east to west, promote the flow of the ocean in the same
direction, and thus contribute to the westerly current of the
tropical seas.

Nor must we forget that the obstacles which the ocean-
currents meet on their way ; such as intervening lines of coast,
sand banks, submarine ridges, or mountain chains, have a great
influence upon their course, and may even give them a dia-
metrically opposite direction to that which they would otherwise
have followed.

Having thus briefly mentioned the origin and causes of the
currents, which intersect the seas like huge rivers, I shall now
describe such of them as are most important and interesting in
a geographical point of view.

In the northern part of the Atlantic, between Europe, North
Africa, and the New World, the waters are constantly perform-
ing a vast circular or rotatory movement. Under the tropies
they proceed like the trade-winds from east to west, assisting
the progress of the ships that sail from the Canaries to South
America, and rendering navigation in a straight line from Car-
thagena de Indias to Cumana (stream upwards) next to im-
possible. This westerly current receives a considerable-addition
from the Mozambique stream, which, flowing from nerth te
south between Madagascar and the coast of Caffraria, proceeds
round the southern extremity of Africa, and after rapidly ad-
vancing to the north, along the western coast of that continent,
as far as the island of St. Thomas, unites its waters with those
of the equatorial current, and continues its course right across
the Atlantic. In this manner the combined tropical streams
reach the eastern extremity of South America (Cape Roque),
where they divide into two arms. The one flowing to the south
follows the south-eastern coast, and gradually takes a south-
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easterly direction, between the tropic of Capricorn and the
north of the La Plata river, beyond the limits of the trade-
winds. Its traces show themselves to the south-east of the Cape
of Good Hope, and are finally lost far in the Indian Ocean.

The northern arm of the equatorial stream, flows along the
north-eastern coast of South America; constantly raising its
temperature under the influence of a tropical sun, and progress-
ing with a rapidity of nearly twenty-five miles a day (six feet
and a half in a second), after having been joined by the waters
of the Amazon river. Thus it continues to flow to the east,
until the continent of Central America opposes an invincible
barrier to its farther progress in this direction, and compels it
to follow the windings of the coast of Costa Rica, Mosquitos,
Campeche, and Tabasco. It then performs a vast circuit along
the shores of the Mexican Gulf, and finally emerges through
the Straits of Bahama into the open ocean.

Here it assumes a new name, and forms what navigators call
the Gulf-stream, a rapid current of tepid water, which, flowing
in a diagonal direction, recedes farther and farther from the
coast of North America as it advances to the north-east. Under
the forty-first degree of latitude it suddenly bends to the east,
gradually diminishing in swiftness, and at the same time in-
creasing in width,

Thus it flows across the Atlantic, to the south of the great
bank of Newfoundland, where Humboldt found the temperature
of its stream several degrees higher than that of the neighbour-
ing and tranquil waters, which form, as it were, the banks of the
warm oceanic current. Kre it reaches the western Azores, it
divides into two arms, one of which is driven, partly by the
natural impulse of its stream, but principally by the prevail-
ing westerly and north-westerly winds, towards the coasts of
Europe; while the other, flowing towards the Canary Islands and
the western coast of Africa, finally returns into the equatorial
current.

In this manner the waters are brought back to the point from
which they came, after having performed a vast eircuit of 20,000
miles, which it took them nearly three years to accomplish.
According to Humboldt’s calculations, a boat left to the current,
and moving along without any other assistance, would require
about thirteen months to float from the Canary Islands to the
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Caribbean Sea as far as Caraccas. From Caraccas to the
Straits of Florida, it would remain another ten months on the
way, for though the direct distance is but short, the current has
to perform an enormous circuit of 2500 miles, and flows but
slowly in those confined seas. But the accumulated waters
having now to force their passage through the narrow channel
between Cuba and the Bahama Islands on one side, and Florida
on the other, attain so considerable a velocity, that the whole
distance from the Havannah to the Bank of Newfoundland, is
traversed in forty days. During this passage the Gulf-stream
particularly deserves its name, and is easily distinguished from
the surrounding waters by its higher temperature and its vivid
dark blue colour. Numerous marine animals of the tropical
seas,— the flying fish, the neat velella, the purple ianthina, the
crosier nautilus, accompany it to latitudes which otherwise would
prove fatal to their existence; and, trusting its tepid stream,
float or swim along to the north or the north-east.

At the extremity of the Bank of Newfoundland, it becomes
broader, wavers more or less in its course, according to the
prevailing winds, and at the same time decreases in rapidity, so
that the boat would most likely still require from ten to eleven
months for this last station of its journey, ere it once more
reached the Canary Islands. :

The direction of the Gulf-stream explains to us how the pro-
ductions of tropical America are so frequently found on the
shores of the Eastern Atlantic. Humboldt relates that the
main-mast of the * Tilbury,” a ship of the line, wrecked during
the seven years’ war on the coast of San Domingo, was carried
by the Gulf-stream to the North of Scotland ; and cites the still
more remarkable fact, that casks of palm oil belonging to the
cargo of an English vessel, which foundered on a rock near Cape
Lopez, likewise found their way to Scotland, having thus twice
traversed the wide Atlantic; first borne from east to west by the
equatorial current, and then carried from west to east, between
45° and 55° N. latitude, by means of the Gulf-stream.

Major Rennell (“ Investigation of Currents ) relates the pere-
grinations of a bottle, thrown overboard from the “ Newcastle,”
on the 20th of January, 1819, in lat. 38° 52/, and long. 66° 207,
and ultimately found on the 2nd of June, 1820, on the shore
of the Island of Arran.



ESQUIMAUX DRIFTED TO SHETLAND., ai)

On the 16th of April, 1853, another bottle cast into the
waters in the vicinity of the Bank of Newfoundland, on the
15th of March, 1852, was found near Bayonne, not far from the
mouth of the Adour.

On the coasts of Orecadia, a sort of fruit, commonly known by
the name of Molucea, or Orkney beans, are found in large
quantities, particularly after storms of westerly wind.

These beans are the produce of West Indian trees (Anacar-
dium oecidentale), and find their way from the woods of Cuba
and Jamaica, to the Ultima Thule of the ancients, by means of
the Gulf-stream.

Large quantities of American drift-wood are transported by
the same current to the dreary shores of Ieeland,—a welcome gift
to the inhabitants of a region where the highest tree is but a
dwarfish shrub, and cabbages of the size of an apple are raised,
as a great rarity, in the governor’s garden.

A short time before Humboldt visited the island of Teneriffe,
the sea had thrown out the trunk of a North American cedar-tree
(Cedrela odorata), covered with the mosses and lichens that had
grown upon it in the virgin forest.

The Gulf-stream has even contributed to the discovery of
America, for it is well known that Columbus was strengthened
in his belief in the existence of a western continent, by the
stranding on the Azores of bamboos of an enormous size, of
artificially carved pieces of wood, of trunks of a species of
Mexican pine, and of the dead bodies of two men, whose features,
resembling neither those of the inhabitants of Europe nor of
Africa, indicated a hitherto unknown race. DBut not only life-
less and inanimate objects find their way across the wide At-
lantic by means of the Gulf-stream and its spreading waters ;
the living aborigines of the distant regions of America have also
sometimes been driven towards the coasts of Europe by the
combined action of the currents and the winds. Thus, James
Wallace tells us that, in the year 1682, a Greenlander in his
boat was seen by many people near the south point of the
island of Eda, but escaped pursuit. - In 1684 another Green-
land fisherman appeared near the island of Wistram. An Es-
quimaux canoe, which the current and the storm had cast ashore,
is still to be seen in the church of Burra. In Cardinal Bembo’s
 History of Venice,” it is related that, in the year 1508, a small
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boat with seven strange-featured men, was captured by a French
vessel in the North Sea. The description given of them cor-
responds exactly with the appearance of the Esquimaux; they
were of a middle-size, of a dark colour, and had a broad face with
spreading features, marked with a violet scar. No one under-
stood their language. They were clothed in seal-skins. They
ate raw flesh, and drank blood as we do wine. Six of these
men died on the journey; the seventh, a youth, was presented
to the King of France, who at that time was residing at Orleans.

The appearance of so-called Indians on the coast of the
German Sea, under the Othos and Frederic Barbarossa, or even,
as Cornelius Nepos, Pomponius Melas, and Pliny relate, at the
time when Quintus Metellus Celer was proconsul in Gaul,
may be explained by similar effects of the current and continu-
ous north-easterly winds. A king of the Boians made a present
of the stranded dark-coloured men to Metellus Celer. Gomara,
in his ¢ General History of the Indies,” expresses a belief that
these Indians were natives of Labrador, which would be doubly
interesting as the first instance recorded in history of the natives
of the Old and the New World having been brought into contact
with each other. We can easily account for the appearance of
Esquimaux on the North European coasts in former times; as
during the eleventh and twelve centuries, their race was much
more numerous than at present, and extended, as we know,
from the researches of Rask and Finn Magnussen, from Labrador
to the good Winland, or the shores of the present State of
Massachusetts and Connecticut.

If we compare the climates on the opposite coasts of the
Northern Atlantie, we find a remarkable difference in favour of
the Old World., The frozen regions of Labrador, lie under the
same degree of latitude as Plymouth, where the myrtle and
laurel remain perpetually verdant in the open air. In New
York, which has a more southern situation than Rome, the
winter is colder than at Bergen in Norway, which lies 20°
farther to the north. 'While on the northern coasts of the old
continent, the waters remain open a great part of the year,
even beyond the latitude of 80°% the ice never completely thaws
on the opposite shores of Greenland. What a contrast between
the Feroe islands, where the harbours are never frozen, where
fertile meadows afford pasturage to numerous flocks of sheep,
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and even crops of barley reward the labours of the husbandman,
and the frightful wildernesses on the shores of Hudson’s Straits !
— and yet both are situated under the same latitude of 62°

The milder winter and earlier spring which characterise the
north-west coast of Europe, are due, in a great measure, to the
prevailing westerly winds ; but there can be no doubt that they
are also owing to the influence of the Gulf-stream, which, as
we have seen, conveys the heated waters of the Mexican Gulf
far to the north-east, and thus imparts warmth to the climate
of our native isle. In both seas, on the contrary, which bound
the peninsula or island of Greenland, icy currents descend, and
continue their course to the south, along the coasts of North
America. Near Newfoundland their temperature, in May, is
found to be 14° lower than that of the air, and even in spring
and the early summer they carry along with them immense ice-
blocks, which are frequently drifted as far south as the latitude
of New York, and finally disappear in the Gulf-stream.

It is evident that the cold of winter must be increased, and
the spring retarded along the North American coasts by these
cold streams, just as the coasts of Europe are favoured by
streams of a contrary nature ; and thus the ocean-currents go a
great way to explain the remarkable differences of climate
between the opposite shores of the Northern Atlantic.

On this occasion I cannot omit directing the reader’s atten-
tion to the influence which the far-distant barrier of Central
America has upon the climate of Great Britain. Supposing yon
narrow belt of land to be suddenly whelmed under the ocean,
then instead of eireuitously winding round the Gulf of Mexico,
the heated waters of the equatorial current would naturally
flow into the Pacific, and the Gulf-stream no longer exist. We
should not only lose the benefit of its warm current, but cold
polar streams, descending farther to the south would take its
place, and be ultimately driven by the westerly winds against
our coasts. Our climate would then resemble that of New-
foundland, and our ports be blocked up during many months,
by enormous masses of ice. Under these altered circumstances,
England would no longer be the grand emporium of trade and
industry, and would finally dwindle down from her imperial
station to an insignificant dependency of some other country
more favoured by Nature.
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On examining other coast-lands, in different parts of the
globe, we shall everywhere find the influence of the reigning
currents producing analogous effects to those I have already
mentioned.

The Southern Atlantic is not warmed like the European seas
by tepid streams, it is exposed on all sides to the free afflux of
the cold waters of the Antarctic Ocean, and during the summer
months to the influence of drift ice. Thus, the southern ex-
tremity of America, Terra del Fuego, the Falkland Islands, .
South Georgia, Sandwich Land, and other isles of the southern
ocean, have a much colder climate than the European coasts
and islands situated under the same latitude.

Let us for instance compare the temperature of the Falkland
Islands and of Port Famine in the Straits of Magellan, with
that of Dublin, which is situated at an equal distance from the

line,
Mean Temperature,

Latitude Winter. Summer.  Annual,
Dublin s 5 2 . 53°21'N. +4+0° R. 15-8° 9-6°
Port Famine . i . b3° 38" 8. + 0.6 10-0 53
Falkland Islands . A S R L 436 11-8 824
Feroé Islands . 3 = 62° 2 N. 39 11-6 et

Thus the climate of the Falkland Islands is, as we see, not
very different from that of the Feroé Islands, although the
latter lie ten degrees farther from the equator.

In the Pacific Ocean, as well as in the Atlantic, we find a
westerly current filling the whole breadth of the tropical zone,
froth the coast of America to that of Australia and the Indian
Archipelago. The best known of its affluxes is the cold Peru-
vian stream, which, emerging from the Polar Sea, flows with
great rapidity along the shores of Chili and Peru, and does not
" take a westerly direction, before reaching the neighbourhood of
the line. It has everywhere a remarkably low temperature,
comparatively to the latitude, and this sufficiently accounts for
the equal and temperate climate on the coasts of Chili and Peru.
Thus, the mean temperature of Callao (12° 8. lat.) is only 20° R.
while in Rio Janeiro (23° 8. lat.), though so much farther from
the line, the annual warmth rises to 23-2° R.

In the beginning of November, Humboldt found at Callao
the temperature of the sea within the current not higher than
15'5°, while outside the stream it rose to 26° or even 285° R.
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Even in the vicinity of the equator, after the current has
already assumed a westerly direction, its mean temperature does
not exceed 20:5.° But as it advances towards the west, its tem-
perature gradually rises to 27° or 28°.

On the western banks of the Pacific the equatorial stream
divides into several bramches. Part of its waters flow to the
south, a greater quantity penetrates through the channels of
the south Asiatic Archipelago into the Indian Ocean, the re-
mainder turns to the north-east, on the confines of the Chinese
Sea, leaves the eastern coast of the Japanese Islands, and then

Japan Junks,

spreads its warm waters under the influence of north-westerly
winds over the northern part of the Pacifiec. Thus the Japanese
stream plays here the same part as the Gulf-stream in the
Atlantic, and exerts a similar, though less mighty influence
over the climate of the west coast of America, as it is neither so
large nor so warm, and, having to traverse a wider ocean, in
higher latitudes, naturally loses more of its heat during the
passage.

It is owing to this stream that Sitcha enjoys a mean annual
temperature of + 7° R., while Nain in Labrador, situated under
the same latitude, is indebted to the Greenland current for a
summer of + 7-8°, a winter of —18:5°, and a miserable annual
temperature of —3:6°. On the west coast of North America

¥
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the analogous trees grow 3° or 4° nearer to the pole, and the
aboriginal tribes go naked as far to the north as 52° a simplicity
of toilet that would but ill suit the Esquimaux of Labrador.

Besides their beneficial influence on different climates the
ocean-currents tend to equalise, or to maintain the equilibrium
of the saline composition of sea-water, and thus secure the
existence of numberless marine animals. Their movements
also contribute to the formation of sand-banks, where at certain
seasons legions of fishes deposit their spawn and invite the per-
secutions of man.

The rapidity of currents is very different, but always impor-
tant enough to be taken into account by navigators. The well-
informed seaman makes use of them to traverse wide spaces
with greater rapidity, and, after an apparently circuitous course,
arrives sooner and more safely at his journey’s end than the
ignorant steersman, who vainly endeavours to strive against
their power.

Favonia Lactaca, with Folypea
in MNatural Position.
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LIGHTHOUSE AND WATER-SPOUTS,

A TLisurrovse on a rocky shore is represented as just lighted, the twilight
having become darkened by a sudden storm, during which the phenomena of
“* water-spouts’ occur, which are represented to the left of the Lighthouse,
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CHAP. VL
THE AERIAL AND TERRESTRIAL MIGRATIONS OF THE WATERS.

Movements of theWaters throngh Evaporation.—Origin of Winds.—Trade-Winds.—
Calms.— Monsoons.— Typhoons.—Tornadoes.—Water-Spouts,—The Formation
of Atmospherical Precipitations.— Dew — Its Origin.— Fog.— Clouds.—Rain.—
Snow.—Hail Sources.—The Quantities of Water which the Rivers pour into the
(Ocean.—Glaciers and their Progress,—Icebergs.— Erratic Blocks.—Influence of
Forests on the Formation and Retention of Atmospherical Precipitations.—
Consequences of their excessive Destruction.—The Power of Man over Climate.
—How has it been used as yet ?

NEITHER storms nor ocean-currents, nor ebb and flood, however
great their influence, cause such considerable movements of the
waters, or force them to wander so restlessly from place to place
as the silent and imperceptible action of the warming sunbeam.
In every zone evaporation is constantly active in impregoating
the atmosphere with moisture, but the chief seat of its power is
evidently in the equatorial regions, where the vertical rays of
the great parent of light and heat plunge, day after day, into
the bosom of ocean, and perpetually saturate the burning air
with aqueous vapours,

In this chapter I intend following these invisible agents of
fertility and life, as they lightly ascend from the tropical seas,
and accompanying them in their various transformations, until
they once more return to the bosom of their great parent. A
cursory view of the benefits they confer on the vegetable
and animal world, as they wander over the surface of the land,
will, I hope, agreeably occupy the reader, and serve to increase
his admiration for that deep and dark blue ocean without
which all organic life would soon be extinet upon earth.

I begin with a few words on the winged carriers of marine ex-
halations, the winds, which, although now and then detrimental or
fatal to individuals by their violence, largely compensate for these
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local injuries, by the constant and inestimable benefits they
confer on the whole body of mankind.

On taking a comprehensive view of their origin, we find
that, like the oceanic currents, they are chiefly caused by the
unequal influence of solar warmth upon the atmosphere under
the line and at the poles. In the torrid zone, the air, rarefied
by intense heat, ascends in perpendicular columns high above
the surface of the earth, and there flows off towards the poles, in
the same manner as in a vase filled with cold water and placed
over the flame of a lamp, the warmed liquid rises from the
bottom and spreads over the surface.

But cold air-currents must naturally come flowing in an
opposite direction from the poles to the equator to fill up the
void, as in the example I have ecited, colder and consequently
heavier water comes streaming down the sides of the vase to
replace the liquid which is rising in the centre under the
influence of heat.

Thus the unequal distribution of solar warmth over the
surface of the earth evidently generates a constant cireulation
of air from the equator to the poles, and from the icy regions to
the tropics, and by this means the purity of the atmosphere is
chiefly maintained. The sun is not only the great fountain of
warmth, he is also the universal ventilator; he not only calls
forth animal life, but at the same time, by a simple and admirable
mechanism, provides for its health by constantly renewing the air,
which is essential to its existence.

If caloric were the sole agent which influences the direction
of the winds, or if the earth were one uniform plain, the opposite
air-currents I have mentioned would naturally flow straight to the
north and south ; but their course is modified or diverted in the
same manner as that of the ocean-currents by the rotation of
the globe. Thus, the cold air-current (polar-stream) which
comes rushing upon us from the Arctic regions, is felt in our
latitude as the biting east or north-east wind, so trying to our
nerves and organs of respiration, while we enjoy the warm
air-current from the tropics as the mild western or south-western
breeze.

But besides the rotation of the earth, there are many other
local influences by which the winds arve deflected from their
course, or by whose agency partial air-currents are called forth.
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Among these we particularly notice high chains of mountains,
the unequal capacity of sea and land in absorbing and re-
taining heat, which gives rise to sea and land breezes; the
increasing or diminishing power of the sun in different seasons
by which the equilibrium of the air is modified in many coun-
tries, the difference of radiation from a sandy desert or a forest,
electrical discharges from clouds, &e. &e.

Although subject to many of these local disturbances, the
winds generally blow with an astonishing regularity in the
tropical zone; while in our variable climate the polar and
equatorial stream are engaged in a perpetual strife, now bring-
ing us warmth and moisture from the south and west, now cold
and dryness from the north and east,

Thus, in the Atlantic and Pacific Ocean we find the trade-
winds perpetually blowing from the east, the north-east trade-
wind between 9° and 27° N. lat., and the south-east trade-wind
between 3° N, lat and 25° 8. lat. It was by their assistance that
Columbus was enabled to discover America, and that the wretched
barks of Magellan traversed the wide deserts of the Pacific from
end to end.

Between these two regions of the trade-winds lies the dreaded
zone or girdle of the equatorial calms (doldrums), where long
calms alternate with dreadful storms, and the sultry air weighs
heavily upon the spirits,

“ Down dropt the brecze, the sails dropt down,
"Twas sad as sad could be;
And we did speak, only to break
The silence of the sea.

 Day after day, day after day,
We stuck, nor breath, nor motion,
As idle as a painted ship
Upon a painted ocean.”

On their polar limits, the trade-wind zones are again girdled
with calmm belts, the horse latitudes, whose mean breadth is
from ten to twelve degrees. The boundaries of these alternating
regions of winds and calms are not invariably the same, on the
contrary, they are perpetually moving to the north or south,
according to the position of the sun.

From 40° N. lat. to the pole, westerly winds begin to be
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prevalent, and in the Atlantic Ocean their proportion to the
easterly winds is as two to one.

In the Northern Indian Ocean and in the Chinese Sea we also
find the trade-wind, which is there called the north-east monsoon;
here, however, it only blows from Oectober to April, as during
the summer terrestrial influences prevail which completely divert
it from its course. .

From the wide plains of central Asia, glowing with the
rays of a perpetually unclouded sun, the rarefied air rises
into the higher regions. Other columns of air rush from the
equator to fill up the void, and cause the trade-wind to vary
its course, and change into the south-western monsoons of the
Indian Ocean, which blow from May to September. The
regularly alternating monsoons materially contributed to the
early development of navigation in the Indian seas, and con-
ducted the Greeks and Romans as far as Ceylon, Malacca, and
the Gulf of Siam. Similar monsoons, or deflections from the
ordinary course of the trade-winds, occur also in the Mexican
Gulf, in the Gulf of Guinea, and in that part of the Pacific
which borders on Central America, through the influence of
the heated plains of Africa, Utah, Texas, and New Mexico.

The passage from one monsoon to the other is of course only
aradual, since the land also is only gradually heated and cooled.
Thus at the change of the monsoon, an atmospheric war of
several weeks’ continuance occurs, during which the trade-wind
and the monsoon measure their strength, and calms alternate
with dreadful storms (typhoons, cyclones, tornadoes).

According to the researches and observations of Franklin,
Cooper, Redfield, Reid, &e. &e., these storms are great rotatory
winds, that move along a curved line in increasing circles. In
the northern hemisphere, the rotatory movement follows a direc-
tion contrary to that of the hands of a clock ; while the opposite
takes place in the southern hemisphere. The knowledge of the
laws which regulate the movements of storms is of great impor-
tance to the mariner, since it points out to him the direction he
has to give his ship to gain the external limits of the tornado,
and thus to remove it from danger.

Water-spouts are formed by two winds blowing in opposite
directions, and raising or sucking up the water in their vortex
They generally form a double cone; the superior part with its
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apex downwards, consisting of a dense cloud, while the inferior
cone, the apex of which is turned upwards, consists of water,

which is thus sometimes raised to a height of several hundred
feet.
Water-spouts seldom last longer than half-an-hour. Their

course and movements are irregular ; straight forwards; in zig-
zag lines; alternately rising and falling; stationary; slow; or
progressing with the rapidity of thirty miles an hour. The ro-
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tatory movement is also variable ; its power is often very great,
but sometimes water-spouts pass over smaill vessels without in-

juring them. They are more trequent near the coast than on
the high seas; and are more commonly seen in warm elimates,
They seem to occur particularly in regions where calms frequently
alternate with storms, which is not to be wondered at, since they
owe their origin to miniature storms or whirlwinds.

How do the aqueous vapours with which evaporation impreg-
nates the atmosphere, again descend upon the surface of the
earth ?

Everybody knows that when in summer a bottle filled with
cold water is brought into the room, it soon gets covered with
thick dew-drops, which presently trickle down its sides, although
it was perfectly dry on entering. Whence does this moisture
come from? Not from the inside of the hottle as ignorant
people might imagine, but from the surrounding atmosphere ; in
consequence of the capacity of the air to absorb and retain mois-
ture, increasing or diminishing, as its temperature grows warmer
or colder.

Thus when the cold bottle is introduced into the room, the
warm sheet of air, which is in immediate contact with its surface,
immediately cools, and being no longer able to retain all the
moisture with which it was impregnated, is obliged to deposit it
on the sides of the vessel. This familiar example suffices to
explain the formation of dew, rain, hail, snow, hoar-frost, and
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all other atmospherical precipitations. They all result from the
influence of some refrigerating cause upon the air ; such as the
passage of a warm current into a cooler region; the influx of a
cold wind ; a cold-radiating chain of high mountains; a forest,
and so forth.

The very name of dew is refreshing, and calls forth a host of
pleasing ideas, associated as it is with the memory of serene skies
and sunny mornings. How beautiful are its diamonds glittering
in all the colours of the rainbow, on verdant meads, or on the
blushing petals of the rose. How suggestive of all that is lovely,
pure, and innocent !

Poetry is of older date than prose, and bards have sung long
before philosophers inquired. Thus, although the children of
song from Homer and Theocritus to Byron and Wordsworth so
frequently mention dew in their immortal strains, it is only in
our time that its formation has been fully explained by
Dr. Wells, who in a very ingenious and masterly essay on this
subject, first proved that it results from the ground radiating or
projecting heat into free space, and consequently becoming
colder than the neighbouring air. During calm and clear
nights, the upper surfaces of grass-blades, for instance, radiate
their caloric into the serene sky, from which thev receive
none in return. The lower parts of the plant, being slow
conductors of heat, can only transmit to them a small portion
of terrestrial warmth, and their temperature consequently
falling below that of the circumambient atmosphere, they con-
dense its aqueous vapours. Clouds on the contrary compensate
for the loss of heat the grass sustains from radiation, by reflect-
ing or throwing back again upon the terrestrial surface, the
caloric which would else have been dissipated in a clear sky, and
this is the reason why dew does not fall, or but slightly falls
during clouded nights. It is easy to conceive why none is formed
in windy weather, as then the air in contact with the ground is
constantly removed ere it has time to cool so far as to compel it
to part with its moisture. We can also understand why dew is
more abundant in antumn and spring than at any other season ;
as then very cold nights frequently follow upon warm days; and
why it is most copious in the torrid zone, as in those sultry regions
the air is more saturated with moisture than anywhere else, and
the comparatively cold nights are almost constantly serene and
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calm. Hoar-frost is nothing but congealed dew, and owes its
formation to the same causes.

When warmer air-currents are cooled by being transported
into colder regions, or from any other refrigerating cause, a great
part of their moisture generally condenses into small vesicles,
but very little heavier than the surrounding atmosphere,
which then becomes visible under the form of clouds, those
great beautifiers of our changing skies, that frequently trace
such picturesque, gorgeous, or singular groups and landscapes
in the aérial regions. The inhabitants of countries where the
heavens are monotonously serene, may well envy us the charms
of a phenomenon which in some measure affords us compensa-
tion for so many disagreeable vicissitudes of the weather. Who
that has admired at sunset the light clouds so beautifully fringed
with silver and gold, or glowing with the richest purple, and
loves to follow them in all their wonderful and fantastic trans-
formations, will deny that they are the poesy and life of the skies,
the awakeners of pleasing fancies and delightful reveries ?

Thin wreaths of clouds have been observed, by travellers that
have ascended the most elevated mountains, floating high above
the peak of Chimborazo or Dhawalagiri, and thus shows us to
what an amazing altitude the emanations of ocean are carried
by the ascending air-current.

Sometimes when light clouds pass into a warmer atmosphere,
they gradually dissolve and vanish; more frequently the accu-
mulating moisture, too heavy to continue floating in the air, or
condensed by electrical explosions, descends upon the earth in
rain, which, with few exceptions, visits every part of the globe,
either in its liquid form or congealed to snow or hail. But the
quantity of rain which annually falls in different regions is very
unequal, and strange to say, it is not most considerable in those
countries whose climate enjoys an unenviable notoriety for its
clouded atmosphere and the great number of its rainy days.
In the tropical regions it is generally only about the time of the
summer solstice that abundant showers of rain fall regularly every
afternoon, while the rest of the year, the sky is uninterruptedly
serene; but during the short period of the rainy season, a far
greater quantity of water is precipitated upon the earth, than
in the temperate zones.

While on the island of Guadaloupe, the annual quantity of
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rain amounts to 274'2 French inches, and to 283-3 at Maha-
buleshwar, on the western declivity of the Ghauts, which, as far
as has hitherto been ascertained, is the place where most rain
descends ; only from 35 to 40 inches fall on the western coast
of England, where the skies are chronically weeping.

It is a remarkable circumstance that the annual quantity of
rain which falls in the same place remains about the same from
year to year; so that by an admirable balancing of conflicting
influences, nature seems to have provided for stability in a pro-
vince which of all others might be supposed most open to the
caprices of chance.

Having thus followed the exhalations of ocean to the end of
what may be called the first stage of their journey, and seen
them descend in a condensed form upon the surface of the dry
land, T will now accompany them in their ulterior progress to
the bosom of the seas. A great part of them have many trans-
formations and changes to undergo ere they can accomplish
their return ; repeatedly rising in vapours from the solid earth,
and falling in showers upon its surface; or circulating through
the tissues of organic life: but after all these intermediate stages
and delays, they ultimately find their way into rivulets or
streams, which after many a meander restore them to the vast
reservoir from which they arose.

The waters that descend upon solid rocks, or fall in large
quantities upon abrupt declivities, immediately flow into the
brooks or rivers; but when they gently and gradually alight
upon a porous soil, they are absorbed by the earth, and, dis-
placing in virtue of capillary attraction, and of their superior
weight, the air which fills the interstices between its solid
particles, sink deeper and deeper until they meet with a solid
and impenetrable stratum. If this forme a hollow basin, they
naturally settle in the cavity; whence they are slowly displaced
by fresh accessions and evaporation; but if its deepest declivity
lies somewhere near the surface, they gradually gush forth
under the form of sources or springs, having unequal distances
to perform before they can reach the orifice. If no fresh supply
of water falls, ere the most distant particles have reached their
journey’s end, the source dries up: but if new atmospheric
precipitations continually take place, the source is perennial,
although naturally of unequal strength at different times,
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The temperature of springs varies from icy coldness to boiling
heat. Cold springs arise when the waters, by which they are
fed, descend from high mountains or do not penetrate a great
way into the bowels of the earth; but if the filtering waters
reach a depth which is constantly of a higher temperature, they
then gush forth in the form of warm or even boiling springs.

A crowd of agreeable associations attaches itself to the idea
of sources and springs, for they are generally both pleasing and
useful to man. How we long in summer for the refreshing
waters of the cool fountain issuing from the mountain side, and
murmuring through the woods. The lover of nature spends
hours near some solitary spring, and forgets the flow of time, as
he obszerves the bubbling and listens to the sweet music of its
crystal waters. A luxuriant vegetation marks their progress,
though all around be burnt up by the scorching sun. Along
their margin many a wild flower blooms, and herbs and shrubs
and trees rejoice in a more vivid green, and statelier growth.
There also congregate such members of the finny race, as
delight in cooler streams of untainted purity, and birds love to
build their nests among the sheltering foliage. Thus a little
world forms around the gushing spring, and shows on a dimi-
nutive scale, how all that lives and breathes depends upon the
liquid element for its existence.

While the waters filter through the earth they naturally
dissolve a variety of substances, and all springs are more or
less mixed with extraneous particles. But many of them, par-
ticularly such as are of a higher temperature and consequently
arise from deeper strata, contain either a larger quantity or
so peculiar a combination of mineral substances as to acquire
medicinal virtues of the highest order, and to become objects
of importance to a large portion of mankind. Numberless
invalids annually flock to the hygeian fountains which nature
unceasingly pours forth from her mysterious laboratory, and
are by them restored to the enjoyments of a pleasurable ex-
istence.

How truly wonderful is the chain of processes which first
raises vapours from the deep, and eventually causes them to
gush forth from the entrails of the earth, laden with blessings
and enriched with treasures more inestimable than those the
mwiner toils for !
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Although a river generally has its source in mountainous
regions, it must be remembered that all the waters that descend
upon the territory of which it forms the lowest level, gradually
find their way into its current. Thus, the monarch of all
streams, the Amazon River, is the natural drain of a territory
thirty times larger than England. Thousands of rivulets and
brooks, fed by the waters which descend from the slopes of
thousands of glens and valleys, or filter through the vast forest-
plains that rise but a few feet above their surface, all contribute
to swell the majesty of its current. Its sources are in reality
wherever, on that vast extent of land, water descends and drains
into any one of its innumerable affluents. When we hear that
on an average the river of the Amazons alone restores every
minute half a million_of tons of water to the ocean, and then
consider the eountless number of streams all alike active, that
are scattered over the globe, we may form a faint idea of the
vast quantity of vapours which are constantly rising from the
deep, and of the magnitude of these silent operations of nature.
Yet such is the immensity of ocean, that supposing all the waters
it constantly loses, never to return again into its bosom, it
would require thousands of years of evaporation to exhaust the
immensity of its reservoirs!

It might be supposed that the waters which congeal on the
sides of mountains covered with perennial snow, or fill
Alpine valleys in the form of glaciers, were eternally fixed on
earth—but there also we are deceived by delusive appearances
of immobility. Every year the glacier slowly but restlessly
makes a step forwards into the valley, and while its lower end
dissolves, new supplies of snow constantly feed it from above.
It has been calculated by Agassiz that the ice masses of the
Aar glacier require 133 years to perform their descent from its
summit to its inferior extremity—a distance of ten miles—so
that their sojourn in that chilled valley far surpasses that of the
oldest patriarch of the mountains. How great must be their
delight when they at last are liberated from the spell which so
long enchained them, and freely bound along on their way to
Ocean! How they must shudder at the idea of once more
returning to their desolate prison, and long for the perpetual
warmth of spicy groves and tropical gardens !

In the colder regions of the earth, in Greenland or Spitz-
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bergen, immense glaciers frequently fill the valleys that open on
the sea, descend even beyond the water’s edge, and, as they
move along, their overhanging masses separate from their base
and plunge into the deep with a erash louder than thunder.
The icebergs that drift about the Aretic seas, and are annually
conveyed by the currents into lower latitudes, are formed in
this manner. Huge blocks of granite, detached by atmo-
spherical vicissitudes from the higher mountains and precipitated
on the surface of the glaciers, frequently float on the broad back
of an iceberg far away from the spot where they seemed rooted
for eternity. As their erystal support melts away in its progress
to warmer climes, these rocky fragments, which have been
appropriately named erratic blocks, fall to the bottom of the sea
hundreds or even thousands of miles from the starting point of
their journey. Thus the great bank of Newfoundland is covered
with stones from distant Greenland, raised high in the air by
volcanic power myriads of years ago, and now condemned to an
equally long repose below the surface of ocean. When will
they rise again above the waters, and what further changes will
they have to undergo ere their compacted atoms resolve them-
selves into dust and assume new forms? But, however remote
their dissolution, it will inevitably come, for Time is all-powerful,
and has an eternity to work out his changes.

The large blocks of stone that so wonderfully migrate on the
wandering iceberg form but a small and insignificant portion of
the terrestrial spoils which are transported to ocean by the
returning waters. Every river i1s more or less laden with
carthy particles which its current carries onwards to the sea
and deposits at its mouth. In course of time their accumu-
lation, as I have already mentioned, forms large tracts of fertile
territory encroaching upon the maritime domains.

I shall end with a few words on the influence of forests in
attracting or retaining the atmospherical moisture, as it is a
subject of great importance in the economy of nations, and
shows us how much it is in the power of man to improve or to
defeat the provisions of nature in his favour.

Forests always cool the neighbouring atmosphere, for their
foliage offers an immense warmth-radiating surface, so that the
vapours readily condense above them and descend in frequent
showers. At the same time their roots loosen the soil, and the
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successive falling of their leaves forms a thick layer of humus,
~ which has an uncommon power in attracting and retaining
moisture. Their thick canopy of verdure also prevents the
rays of the sun from penetrating to the ground, and absorbing
its humidity. Thus the soil on which forests stand is constantly
saturated with water, and becomes the parent of perennial
sources and rills, that spread fertility and plenty far from the
spot where they originated. '

The rain-attractive influence of forests did not escape the at-
tention of Columbus, who ascribed the frequent showers which
refreshed and cooled the air, as he sailed along the coasts of
Jamaica, to the vast extent and density of the woods that
covered the mountains of that island. On this occasion he
mentions in his journal that formerly rain had been equally
abundant on Madeira, the Canaries, and the Azores, before their
shady forests were felled or burnt by the improvident settlers.

The wanton destruction of woods has entailed barrenness on
countries renowned in former times for their fertility., The
mountains of Greece were covered with trees during the great
epoch of her history, and the well-watered land bore abundant
fruits, and sustained a numerous population. But man reck-
lessly laid waste the sources of his prosperity. Along with the
woods, many brooks and rivulets disappeared, and ceased to
water the parched plains, The rain gradually washed the
vegetable earth from the sides of the naked hills, and condemned
them to sterility. When the snow of the mountains began to thaw
under the warm breath of spring, it was now no longer retained
by the spongy soil of the forests, and gradually dissolved under
their cover; but, rapidly melting, filled with its impetuous
torrents the bed of the rivers, and overflowing their banks,
spread ruin and devastation far around.

Unfortunately, forests when once destroyed are not so easily
restored, and it requires many centuries ere the bared mountain
side reassumes its pristine vesture of shady woods. First
lichens, mosses, and other thrifty herbs, content to feed upon
nothing, have to prepare a scanty humus for the reception of
more pretentious guests. In course of time some small stunted
shrub makes its appearance here and there in some peculiarly
favoured spot, and after all requires vast powers of endurance
to maintain itself on the niggard soil, exposed to the full enmity

G
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of wind and weather. This paves the way for a more vigorous
and fortunate offspring; and as every year adds something to
the vegetation on the mountain’s side, and opposes increasing
obstacles to the winds, the falling leaves and decaying herbage
accumulate more and more, until dwarfish trees first find a
sufficiency of soil to root upon, and finally, the proud monarch
of the forest spreads out his powerful arms and raises his
majestic summit to the skies.

While Greece and Asia Minor have seen their fertility de-
crease or vanish with the trees that once covered their hills,
other countries have improved as their vast woods have been
thinned by the axe of the husbandman. In the time of the
Romans all Germany formed one vast and continuous forest,
and its climate was consequently much more rigorous than it
is at present. All the low grounds were covered with imper-
vious morasses, and the winter is deseribed by historians in
terms like those we should employ to paint the cold of Siberia.

But the scene gradually changed as tillage usurped the sylvan
domain. The excessive humidity of the soil diminished, the swamps
disappeared, and the heat of the sea, penetrating into the bosom of
the earth, developed its productive powers. Thus the chestnut
and the vine now thrive and ripen their fruits on the banks of
the Rhine and the Danube, where 2000 years ago they could not
possibly have existed. But Germany would also see her fertility
decline, if the destruction of the forests which still crown the
brow of many of her hills should continue in a considerable
degree. Numerous rivulets would then be dried up during the
warm season, in consequence of the more rapid descent and
thaw of vernal rains and wintry snows, and most likely, refresh-
ing summer showers would be far less frequent. Even now
the inundations which almost annually desolate the banks of
the Elbe, the Oder, and the Rhine, are aseribed by competent
judges to the excessive clearing of the forests in the mountainous
countries where those rivers originate. These few examples
suffice to prove to us the power of man in modifying the climates
of the earth, and the vast importance of the study of terrestrial
physics. By planting or destroying woods, he is able to compel
nature to a more equitable distribution of her gifts. In marshy
and low countries, he may remove the surperfluous waters by
drainage, and increase the productiveness of arid plains by
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judicions irrigation. Thus man is the lord and master of the
earth ; but hitherto he has done but little to reap all the advan-
tages he might have obtained from his dominion, or even used
it to his own detriment. Drainage, irrigation, and a judicious
management of forest-lands, are only beginning to be under-
stood even among the most enlightened nations. A great part
of our damp island still remains undrained, and we allow the
rivers of India to pour their waters into the sea, instead of
diverting them upon her thirsty plains. But there can be no
doubt that as knowledge increases, man will gradually learn to
provide every soil with the exact measure of humidity that is
requisite to make it bring forth its fruits in the greatest abun-
dance. Views such as these teach us, that, far from having at-
tained the summit of civilisation, we are still on the threshold
of her temple, and that most likely our descendants will look
down upon our present condition as we do upon that of our
barbarous ancestors.

Rocky Mouutains at the bend of EBear Lake River,
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CHAP. VIIL
MARINE CONSTRUCTIONS.

Lighthouses,—The Eddystone. —Winstanley’s Lighthouse, 1696.—The Storm of
1703.-——Rudyerd's Lighthouse destroyed by Fire in 1755—Singular Death of
one of the Lighthouse Men.—Aneedote of Lonis XIV.—Smeaton.—Bell Rock
Lighthouse—History of the Erection of Skerryvore Lighthouse.—Illumination
Lighthouses.—The Breakwater at Cherbourg.—Liverpool Docks.—The Tubular
Bridge over the Menai Straits.—The Sub-oceanic Mine of Botallack.

In one of the finest passages of ¢ Childe Harold,” Byron contrasts
the gigantic power of the sea with the weakness of man. He
deseribes the resistless billows contemptuously playing with the
impotent mariner—now heaving him to the skies, now whelm-
ing him deep in the bosom of the tumultuous waters; he mocks
the vain pride of our armadas, which are but the playthings of
ocean, and points with a bitter sneer at the wrecks with which he
strews his shores. A less misanthropic mood or a more truthful
view of things might have prompted the wayward poet to celebrate
the triumphs of man over the brute strength of the winds and
waves; how, guided by the compass, he boldly steers through
the vast waste of waters, how he excavates the artificial harbour,
or piles up the breakwater to protect his bark against the destrue-
tive agencies of the billow and the storm, or how he erects the
lighthouse to point out the neighbourhood of dangerous shoals
or the entrance of the friendly port.

The various constructions planned and executed by man to
disarm the turbulent or perfidious seas of a great part of their
terrors, are indeed among the noblest monuments of his archi-
tectural genius, nor are any more deserving of universal ap-
plause and gratitude. Who has ever performed a winter voyage
homewards over the wide Atlantic and not felt a thrill of delight
when the first bright flash of light beamed over the dark waters
and welcomed him back to his native isle? or what generous
mind has ever experienced this feeling without devoting the
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tribute of its thanks to the wise and beneficent men whose
energy and perseverance have succeeded in lighting every head-
Jand or estuary of our rugged coast? So completely has this
been done, that in the dark and stormy night, almost as well
as in the brightest day, the homeward-bound ship need not
approach danger without receiving friendly warning, for her
pathway is illuminated by gigantic fire-beacons so thickly set
that when one fades to the sight a new one rises to the view.

Among the numerous lighthouses with which the genius of
humanity has encircled our native shores, the Eddystone, the
Bell Rock, and the Skerryvore, are pre-eminent for the vast diffi-
culties that had to be surmounted in their construction, situated
as they are upon solitary rocks, exposed to the full fury of the
insurgent waves ; and should by some revolution all other monu-
ments erected by man be swept away from the surface of our
land, and these alone remain, they would suffice to testify to
future ages that these islands were once inhabited by a highly
civilised and energetic race, one well worthy to lay claim to the
dominion of the seas.

At the distance of abouttwelve milesand a half from Plymouth
Sound, and intercepting, as it were, the entrance of the Channel,
the Eddystone rocks had been for ages a perpetual menace to
the mariner. 1he number of vessels wrecked on these perfidious
shoals must have been terrible indeed, it being even now a com-
mon thing in foggy weather for homeward-bound ships to make
the Eddystone Lighthouse as the first point of land of Great
Britain, so that in the night and nearly at high water, when the
whole range of the rocks is covered, the most careful pilot might
run his ship upon them, if nothing was placed there by way of
warning. As the trade of England increased, the number of
fatal accidents naturally angmented, rendering it more and more
desirable to crest the Eddystone with a tutelary beacon ; yet years
elapsed before an architect appeared bold enough to undertake
the task. At length, in 1696, Mr. Winstanley, a country gentle-
man and amateur engineer, made the first attempt of raising a
lighthouse on those sea-beaten rocks, but as he was possessed
of more enterprise than solid knowledge, the structure he erected
was deficient in every element of stability. Yet such was the
presumption of the man that he was known to express a wish
that the fiercest storm that ever blew might arise to test the
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solidity of the fabric. The elements took him at his word, for
while on a visit of inspection to his lighthouse the dreadful
storm of November 26, 1703, arose, the only storm which in
our latitude has equalled the rage of a tropical hurricane.
“ No other tempest,” says Macaulay in his Essay on Addison,
“was ever in this country the occasion of a Parliamentary
address or of a public fast. 'Whole fleets had been cast away.
Large mansions had been blown down. One Prelate had been
buried beneath the ruins of his palace. London and Bristol had
presented the appearance of cities just sacked. Hundreds of
families were still in mourning. The prostrate trunks of large
trees and the ruins of houses still attested in all the southern
counties the fury of the blast.” No wonder that a tempest
like this swept away the ill-constructed lighthouse like the
““unsubstantial fabric of a vision,” and that neither poor Mr.
Winstanley nor any of his companions survived to recount the
terrors of that dreadful night.

Strange to say, the task of rebuilding the Eddystone light-
house, which was now felt as a national necessity, once more
devolved, not upon a professed architect, but upon a Mr.
Rudyerd, a linendraper of Ludgate Hill, the son of a Cornish
vagrant, who had raised himself by his talents and industry from
rags and mendicancy to a station of honourable competence.
The choice, however, was not ill made, for, with the assistance of
two competent shipwrights, the London tradesman constructed
an edifice which, though mainly of timber, was so firmly bolted
to the rock with iron branches that for nearly half a century it
resisted the fury of the billows, and might have withstood them
for many a year to come had it not been rapidly and completely
destroyed by fire. This catastrophe, which happened on
December 2, 1755, was marked by a strange accident, for while
one of the light-keepers was engaged in throwing up water
four yards higher than himself, a quantity of lead, dissolved
by the heat of the flames, suddenly rushed like a torrent from
the roof, and falling upon his head, face, and shoulders,
burnt him in a dreadful manner. Having been conveyed
to the hospital at Plymouth, he invariably told the surgeon
who attended him, that he had swallowed part of the lead
while looking upward; the reality of the assertion seemed
quite incredible, for who could suppose it possible that any




JOHN SMEATON. 83

human being could exist after receiving melted lead into the
stomach, much less that he should afterwards be able to bear the
hardships and inconvenience from the length of time he was
in getting on shore before any remedies could be applied. On
the twelfth day, however, the man died, and having been opened
a solid piece of lead, which weighed above seven ounces, was
found in his stomach.*

Another interesting anecdote is attached to the history of
Rudyerd’s lighthouse. Louis XIV, being at war with England
while it was being built, a French privateer took the men at
work upon it and carried them to France, expecting, no doubt, a
good reward for the achievement. His hopes, however, were
doomed to a grievous disappointment, for while the captives
lay in prison, the transaction reached the ears of the monarch,
who immediately ordered them to be released and the ecaptors
to be put in their place ; declaring that though he was at war
with England, he was not at war with mankind. He therefore
directed the men to be sent back to their work with presents;
observing that the Eddystone lighthouse was so situated as to
be of equal service to all nations navigating the Channel. It
is gratifying to meet with this trait of natural generosity in
a mind long since obscured by the bigotry which prompted
the revocation of the Edit de Nantes,

After these repeated disasters, the rebuilding of Eddystone
lighthouse, in a more substantial manner than had hitherto been
effected, was now no longer confided to amateur ingenuity, but
to John Smeaton, an ewminent ¢ivil engineer, one of those men
who by originality of genius and strength of character are so well
entitled to rank among the worthies of England. From his
early infaney Smeaton (born May 28, 1724) gave tokens of the
extraordinary abilities which were one day to render his name
illustrious. Before he attained his sixth year his playthings
were not the playthings of children but the tools which men em-
ploy : before he was fifteen he made for himself an engine for
turning, forged his iron and steel, and had self-made tools of
every sort for working in wood, ivory, and metals. At eighteen
he by the strength of his genius acquired the art of working
in most of the mechanical trades, and such was his untiring zeal

# A full account of this extraordinary circumstance was sent to the Royal
Society, and printed in vol. xlix. of their Transactions, p. 477.
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that a part of every day was generally occupied in forming some
ingenious piece of mechanism. In 1753, his various inventions
and improvements had already attracted such notice that he was
elected member of the Royal Society ; and when, a few years
later, the accident happened which burnt down the Eddystone
lighthouse to the ground, he was at once fixed upon as the person
most proper to rebuild it A better choice could not possibly

Eddystone Lighthomze.

have been made, for Smeaton’s lighthouse, firm as the rock on
which it stands, has now already braved the storms of more than
a century, and will no doubt continue to brave them for many
ages tocome. Of him it may well be said  exegit monumentum
@re perennius,” for to him is due the honour of having fixed the
best form to be given to a marine lighthouse, and even now the
Eddystone beacon-tower remains a model which has hardly been
surpassed by the taller and more graceful edifices of Bell Rock
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and Skerryvore. Nothing could exceed the patient ingenuity,
the sagacity, and forethought with which that great engineer
mortised his tall tower to the wave-worn rock, and then dove-
tailed the whole together, so as to make rock and tower prac-
tically one stone, and that of the very best form for deadening
the action of the wave. Nor must we forget that our great marine
lighthouses, of which Smeaton gave the model, are as remark-
able from an artistic as from a utilitarian point of view, as
pleasing to the man of taste as to the friend of bumanity. < It is
to be regretted,” says, with perfect justice, the author of an excel-
lent article in the Quarterly Review,* ¢ that these structures are
placed so far at sea that they are very little seen, for they are,
taken altogether, perhaps the most perfect specimens of modern
architecture which exist, Tall and graceful as the minar of an
Eastern mosque, they possess far more solidity and beauty of con-
struction ; and, in addition to this, their form is as appropriate
to the purposes for which it was designed as anything ever done
by the Greeks, and consequently meets the requirements of
cood architecture quite as much as a column of the Parthenon.”

Covered to the height of fifteen feet at spring tide, and
little more than a hundred yards in its extent, the famous
Bell Rock, or Incheape, facing the Frith of Tay at a distance of
twelve miles at sea, was as dangerous to the navigation of the
eastern coast of Scotland as the Eddystone had been to the
entrance of the Channel. To ereet a tower on a spot like this
was an undertaking of no common boldness, but, fired by
Smeaton’s example, Mr. Robert Stevenson no less gloriously
succeeded in converting what for ages had been a source of
danger into a beacon of safety.

On the opposite coast of Scotland, and placed in the same
parallel of latitude as Bell Rock, the Skerryvore Reef had a name
equally dreaded by the mariner. Situated considerably farther
from themainland than the Bell Rock, it isless entirely submerged,
some of its summits rising above the level of high water, though
the surf dashes over them ; but the extent of foul ground is much
oreater, and hidden dangers, even in fine weather, beset the in-
tervening passage between its eastern extremity and Tyree, from
which island it is distant some eleven miles. In rough weather
the sea which rises there is deseribed as one in which no ship

® No. 228.
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could live. This terrible reef, so fatal to many a gallant bark,
rendered the erection of a lighthouse most desirable, yet such
was the difficulty of the case that although so long ago as 1814
an Act was obtained for a light on Skerryvore, it was not before
1837 than Mr. Alan Stevenson, son of the famous architeet of
the Bell Rock sea-tower, was authorised to commence the work.
That difficulty was not confined to the position and character

Bell Rock ILighthouse.

of the reef itself, as the neighbouring island of Tyree afforded
no resource, and all the materials for the building, even the stone
itself, had to be transported from distant quarters. At length,
all preliminary arrangements being settled, the engineer reached
the rock and commenced his work, in June 1838, by erecting a
barrack-house upon stilts—a sort of dovecot perched on poles—
high out of the water on the reef, close to the proposed gite of
the lighthouse. The erection of this barrack fully occupied the
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first summer ; and, lest it might be supposed that this was but
little work for so long a time, it may be as well to remark that,
such was the turbulence of the sea that between August 7 and
September 11, it had only been possible to be 165 hours on the
rock. Much inconvenience was occasioned by the hard and
slippery nature of the volecanic formation of the Skerryvore, to
which the action of the sea had given the appearance and the
smoothness of a mass of dark-coloured glass, so that the foreman
of the masons compared the operation of landing on it to that of
climbing up the neck of a bottle. When we consider how often,
by how many persons, and under what circumstances of swell
and motion, this operation was repeated, we must look upon
this feature of the spot as an obstacle of no slight amount,

At length, after much danger and difficulty, the barrack was
completed, but the first November storm swept it away and
ntterly annihilated the work of the season. Iron stancheons
had been drawn, broken, and twisted like the wires of a
champagne bottle ; the smith’s iron anvil had been transported
eight yards from where it was left ; and a stone three-fourths
of a ton was lifted out from the bottom of a hole and sent
towards the top of the rock.

Mortified, but nothing daunted by this disaster, which gave
him a warning of the tremendous power he had to contend with,
Mr. Stevenson prepared during the winter for the labours of
1839, which, besides the re-erection of the barrack on an im-
proved plan, chiefly consisted in the levelling or blasting ofa flat
surface of forty-two feet diameter on the top of the rock from
which the lighthouse was to arise. This foundation pit was in
itself a work of no small magnitude, as it required for its ex-
cavation the labours of 20 men for 217 days, the firing of 296
shots, and the removal into deep water of 2,000 tons of material.
The blasting, from the absence of all cover and the impossibility
of retiring to a distance farther in any case than thirty feet, and
often reduced to twelve, demanded all possible carefulness.

The only precautions available were a skilful appointment of
the charge and the covering the mines with mats and coarse net-
ting made of old rope. Every charge was fired by or with the
assistance of the architeet in person, and no mischief ocenrred.

The year 1840 had now arrived, and the construction of the
lighthouse was about to begin. Quarriers and labourers had heen
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busily employed in cutting blocks of stone in the quarries.
Carpenters were diligently engaged in making wooden moulds
for each lighthouse block wherewith to guage its exact mathe-
matical figure. In April, a reinforcement of thirty-seven masons
from Aberdeen arrived at Tyree—men expert in the difficult
work of dressing granite—and, on April 30, the first visit was
made to the rock. To the great joy of all, the barrack con-
structed in the previous season was found uninjured, though a
mass of rock weighing about five tons had been detached from
its bed and carried right across the foundation pit by the
violence of the waves. In this barrack the architect and his
party now took up their quarters, which from the frequent flood-
ing of the apartments with water and from the heavy spray that
washed the walls were anything but agreeable. ¢ Once,” says the
eallant engineer,* ¢ we were fourteen days without communica-
tion with the shore or the steamer, and during the greater part
of that time we saw nothing but white fields of foam as far as
the eye could reach, and heard nothing but the whistling of the
wind and the thunder of the waves, which was at times so loud as
to make italmost impossible to hear anyone speak. Such a scene,
with the ruins of the former barrack not twenty yards from us,
was calculated to inspire the most desponding anticipations ; and
I well remember the undefined sense of dread that flashed on my
mind, on being awakened one night by a heavy sea which struck
the barrack and made my cot swing inwards from the wall, and
was immediately followed by a ery of terror from the men in the
apartment above me, most of whom, startled by the sound and
the tremor, sprang from their berths to the floor, impressed with
‘the idea that the whole fabrie had been washed into the sea.”
This spell of bad weather, though in summer, well-nigh out-
lasted their provisions; and when at length they were able to
make the signal that a landing would be practicable, scarcely
twenty-four hours’ stock remained on the rock. The landing of
the heavy stones from the lighters was a work of no small dif-
ficulty, considering the slippery nature of the rock, and as the
loss of one dressed stone would frequently have delayed the
whole progress of the building, the anxiety was incessant. On
July 4, the building of the tower really commenced. Six courses

* Account of Skerryvore Lighthouse, by Alan Stevenson, Engineer to the
Northern Lighthouse Board. FEdinburgh, 1848.
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of masonry carried the building to the height of 8 feet 2 inches
before the autumnal gales terminated the work of 1840, and an
excellent year’s work it was. The saying that “ what is well
begun is half done ” was illustrated here. Next year’s work was
comparatively easy—so that in 1842 the tower rose to its full
height of 138 feet, and the year after the light was shedding its

The Skerryvore Lighthouse.

beneficent rays over the thirty miles of watery waste that sur-
round the hidden rocks of Skerryvore.

Well may we be proud of men like Smeaton and the
Stevensons ; but, while justly admiring their architectural skill,
their perseverance, and their courage, we must not forget to
offer the just tribute of our gratitude to the eminent natural
philosophers without whose ingenious optical inventions the
most splendid sea-towers would be comparatively useless. The
Pharus or lighthouse of Alexandria was, probably with justice,
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reckoned among the seven wonders of the world, and its several
stories, rising on marble columns to the height of 400 feet,
must have presented an imposing spectacle, but I strongly
suspect that the rude brazier on the summit of the majestic
pile bore the same proportion to the lighthouse lanterns of our
time as the wretched coasting-craft of the ancient Greeks to the
ocean steamers of the present day. Among the names of those
who have contributed most effectually to the progress of marine
illumination Argand, Borda, and Fresnel are conspicuous. The
hollow cylindrical wick of the first was a sudden and immense ad-
vance in the art of economical and effective illumination. The
second, by his invention of the parabolic mirror, multiplied the
effect of the unassisted flame by 450, and the refracting lens of
Fresnel so admirably concentrates the light as to project its warn-
ing beams to the wonderful distance of thirty or thirty-five miles.

In former ages the efforts of man to provide a refuge to the
mariner from the fury of the raging gale were feeble and in-
significant. Content with the harbours that nature had provided,
it was then thought quite sufficient to line a river-bank with
quays or to enclose a natural pond by walls. The idea of raising
colossal breakwaters by casting whole quarries into the deep, or
of extending artificial promontories far into the bosom of the
ocean, is of modern date, and would have appeared chimerical
not only to the ancients but to our fathers not a century ago.
The first great work of this description is the famous break-
water planned by De Cessart in 1783, and terminated in
1853, which has converted the open roadstead of Cherbourg
into a land-locked harbour. Rising from a depth of 40 feet
at low spring tides, on a coast where the floods attain a height
of 19 feet, it opposes a front of 12,700 feet to the fury of the
storm, and carries 250 pieces of the heaviest cannon on its for-
midable brow.

It far surpasses in extent and boldness of construction the
breakwater at Plymouth, nor will it be eclipsed by the moles now
forming at Portland, Holyhead, and Alderney; but although
it is a more impressive spectacle to see man struggling with the
ocean and producing calmness and shelter in the midst of the
raging storm, than to contemplate his operations where he has
no such adversaries to subdue, still such buildings as those just
described are neither the largest nor the most expensive works




SUBMARINE MINES, a1

vequired for the accommodation of shipping. Witness the
Cyclopean grandeur of the Liverpool docks or of the Great Float
at Birkenhead, which alone covers an area of water of 121 acres,
and whose portals, with a clear opening of 100 feet, will admit
the largest serew-steamer or sailing ship the wildest imagination
has yet conceived. Six millions of money is the cost of this
one work alone—more than would be required to raise a pyramid
like that of Cheops—and even this sum is a trifle when com-
pared with what has been spent on the harbours of Liverpool,
London, and other great commereial cities.

Not satisfied with erecting his lighthouses on wave-worn rocks
or defying the waves with his colossal breakwaters, man spans
bridges over arms of the sea and excavates mines under the
abysses of the deep. The locomotive now rolls full speed 100
feet above high water over the strait which separates Anglesea
from the mainland ; and in Botallack and several other Cornish
mines the workman, while resting from his subterranean labours,
hears the awful voice of the ocean rolling over his head.

¢ In all these submarine mines,” says Mr. Henwood, ¢ T have
heard the dashing of the billows and the grating of the shingle
when in calm weather. I was once, however, underground in
Wheal Cock during a storm. At the extremity of the level
seaward some eighty or one hundred fathoms from the shore,
little could be heard of its effects, except at intervals, when the
reflux of some unuswvally large wave projected a pebble outward,
bounding and rolling over the rocky bottom. But when standing
beneath the base of the cliff, and in that part of the mine where
but nine feet of rock stood between us and the ocean, the heavy
roll of the large boulders, the ceaseless grinding of the pebbles,
the fierce thundering of the billows, with the erackling and
boiling as they rebounded, placed a tempest in its most appalling
form too vividly before me ever to be forgotten. More than
once doubting the protection of our rocky shield, we retreated
in affright, and it was only after repeated trials that we had
confidence to pursue our investigations.” Yet the miners,
accustomed from their early youth to the fierce and threatening
roaring of the stormy sea, pursue their work from year to year,
never doubting that the thin roof which separates them from a

watery grave will continue to protect them, as it has shielded
their fathers before them.
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CHAP. VIII.
THE CETACEANS.

General Remarks on the Organisation of the Cetaceans.—The Large Greenland
Whale. — His Food and Enemies.—The Fin-Back or Rorqual. — The Antarctic
Whale.— The Sperm Whale.—The Unicorn Fish. —The Dolphin. — Truth and
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O all the living creatures that people the immensity of ocean,
the cetaceans, or the whale family, are the most perfect. Their
anatomical construction renders them in many respects similar
to man, and their heart is susceptible of a warmth of feeling
unknown to the cold-blooded fishes ; for the mother shows signs
of attachment to her young, and forgets her own safety when
some danger menaces her offspring. Like man, the cetaceans
breathe through lungs, and possess a double heart, receiving and
propelling streams of waim red blood. The anatomical structure
of their pectoral fins bears great resemblance to that of the
human arm, as the bony structure of those organs equally consists
of a shoulder-blade, an upper arm, a radius and ulna, and five
fingers.

But the arm, which in man moves freely, is here chained to the
body as far as the hand, and the latter, which, in obedience to
human volition and intellect, executes such miracles of industry
and art, is here covered with a thick skin, and appears as a broad
undivided fin or flapper. Yet still it is destined for higher
service than that of a mere propelling oar, as it serves the
mother to guide and shield her young. The lower extremities
are of course wanting, but their functions are performed by the
mighty horizontal tail, by whose powerful strokes the un-
wieldy animal glides rapidly through the waters.

The cetaceans distinguish themselves, moreover, from the fishes
by the bringing forth of living young, by a greater quantity of
blood, by the smoothness of their skin, under which is found a
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thick layer of fat, and by their simple or double blow-hole, which
is situated at the top of the head, and corresponds to the nostrils
of the quadrupeds, though not for
the purpose of smelling, but
merely as an organ of respiration.
Our knowledge of the ceta-
ceans is still very incomplete ; and
this isnot to be wondered at, when
we consider that they chiefly dwell
in the most inaccessible parts of
the ocean, and that when met with,
the swiftness of their movements
rarely allows more than a flighty
view of their external form. Thus
their habits and mode of living
are mostly enveloped in obscurity ;
and while doubtless many ceta-
ceans are to the present day un-
known, one and the same species
has not seldom been deseribed
under different names, to the no
small confusion of the naturalist.
The cetaceans are either with-
out a dental apparatus, or pro-
vided with teeth. The former, or
the whalebone whales, have two
blow-holes on the top of the head,
in the form of two longitudinal
fissures ; while in the latter,
(sperm-whales, unicorn-fish, dol-
phins,) which comprise by far the
areater number of species, there
is but ove transversal spout-hole,
In all whales the larynx is con-
tinued to the spouting canal, and deeply inserted or closely
imbricated within its tube. Thus no tones approaching to a
voice can be emitted except through the spiracles, which are
encumbered with valves, and evidently badly adapted for the
transmission of sound. Scoresby assures us that the Green-
land whale has no voice, and Bennett frequently noticed sperm

bones of the Antenor Fin of a Whale.
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whales suffering from extreme alarm and injury, but never
heard any sound from them beyond that attending an ordinary
respiration.

The whalebone whales are either smooth-backs (Balenz), or
Jfin-backs (Balenoptere), having a vertical fin rising from the
lower part of the back. To the former belongs the mighty
Greenland Whale, ( Balana mystice-
tus,)the most bulky of living animals,
and of all cetaceans the most useful
and important to man. Its greatest
length,according to Scoresby,is from
sixty to seventy feet, and round the
thickest part of its body it measures from thirty to forty feet.

The whale being somewhat lighter than the medium in which it
swims, its weight may be ascertained with tolerable accuracy ;
and Scoreshy tells us that a stout animal of sixty feet weighs
about seventy tons, allowing thirty to the blubber, eight or ten
to the bones, and thirty or thirty-two to the carcase, The light-
ness of the whale, which enables it to keep its ¢rown, in which
the blow-hole is situated, and a considerable extent of back
above the water, without any effort or motion, is not only owing
to its prodigions case of fat, but also to the lightness of its
bones, most of which are very porous and contain large quantities
of fine oil; an admirable provision of nature for the wants of a
creature destined to breathe the atmospheric air, and to skim its
food from the surface of the waters.

The unsightly animal shows disproportion in all its organs.
While the tail fin measures twenty-four feet across, the pectoral
fins or paddles are no more than six feet long, The monstrous
head forms about the third of the whole body, and is furnished
with an equally monstrous mouth, which on opening exhibits a
cavity about the size of an ordinary ship’s eabin. The leviathans
of the dry land, the elephant, the rhinoceros, and the hippopo-
tamus, are provided with tusks and teeth corresponding to their
size—huge weapons fit for eradicating trees or erushing the bone-
harnessed crocodile ;: but the masticatory implements of the giant
of the seas are scarcely capable of dividing the smallest food.
Instead of teeth, its enormous upper jaw is beset with about 500
lamine of whalebone, ranged side by side, two-thirds of an inch
apart, the thickness of blade included, and resembling a frame

Cornmon or Whalebone Whale.,
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of saws in a saw-mill. Their interior edges are covered with
fringes of hair; externally they are
curved and flattened down, so as to
present a smooth surface to the lips.
The largest laminz, situated on both
sides of the jaw, attain a length of
fifteen feet, and measure from twelve
to fifteen inches at their base; in
front and towards the back of the
mouth they are much shorter.

Besides these, there are suspended from the palate many other
small laminge of the thickness of a quill, a few inches long, and
likewise terminating in a fringe. Thus the whole roof of the
mouth resembles a shagoy fur, under which lies the soft and
spongy tongue, a monstrous mass often ten feet broad and
eichteen feet long.

This whole formation is beantifully adapted to the peculiar
nourishment of the whale, which does not consist, as one might
suppose, of the larger fishes, but of the minute animals, ( Medusce,
entomostraca, Clio borealis, and other
pteropod molluses,) with which its pas-
ture-grounds in the northern seas abound.
To gather food, it swims rapidly with open
mouth over the surface; and on closing
the wide gates, and expelling the foaming
streams, the little creatures remain en-

Clis borealis: tangled by thousands in the fringy thicket

as in a net; there to be erushed and bruised

by the tongue into a savoury pulp. Fancy the vast numbers
requisite to keep a monster of seventy tons in good condition.

The back of the whale is usually of a fine glossy black, marked
with whitish rays, which have some resemblance to the veins of
wood. This mixture of colours presents an agreeable appearance,
especially when the back of the fish is illuminated with the rays
of the sun. The under part of the trunk and of the lower jaw
is of a dead white. The skin is about an inch thick, and covers
a layer of fat of fifteen inches; a most excellent coat for keeping
the whale warm and increasing its buoyancy, but at the same
time the chief cause which induces men to pursue it with the
deadly harpoon.

Skull of Whale, with the Ealeen,
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The usnal march of the whale over the waters is rarely more
than four miles an hour, but its speed increases to an astonishing
rapidity when terror or the agonies of pain drive it madly throngh
the sea,

In its sportive humours it is sometimes seen to spring out of
the water, and to remain suspended for a moment in the air.
On falling back again into the sea, high foam-crested fountains
spout forth on all sides, and mighty waves propagate the tumult
in widening circles over the troubled ocean. Or else it raises its
bulky head vertically on high, so that the deceived mariner
fancies he sees some black rock looming out of the distant waters.
But suddenly the fancied cliff turns round and brandishes play-
fully its enormous flukes in the air, or whips the waters with
such prodigious power, that the sound rolls far away like thunder
over the deserts of the ocean,

Strange to say, the giant is of so cowardly a nature, that a bird
resting on his back causes him the greatest terror.

Besides man, a vast number of enemies, great and small,
persecute the whale and embitter his life.

The Sword-fish (Xiphias Gladius) and the Thresher or Sea-fox
(Carcharias Vulpes) often attack him conjointly and in packs.
As soon as his back appears above the
water, the threshers, springing several
yards into the air, descend with great
violence upon the object of their
rancour, and inflict upon him the
most severe slaps with their long tails, the sound of which
resembles the reports of muskets fired ata distance. The sword-
fish, in their turn, attack the distressed whale, stabbing from
below ; and thus beset on all sides, and bleeding from countless
wounds, the huge animal, though dealing the most dreadful blows
with its enormous tail, and lashing the crimsoned waters into
foam, is obliged to snccumb at last,

The Greenland Shark (Squalus bovealis) is also one of the
bitterest enemies of the whale, biting and annoying it while
living, and feeding on it when dead. It scoops hemispherical
pieces out of its body nearly asbig as a man’s head, and continues
scooping and gorging lump after lump, until the whole cavity of
its lli—ﬂl}f is filled. It is so insensible of pﬂ.in, that, thm]g'h it has
been run through the body, and escaped, yet after a while

Common Sword-Fish.
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Scoresby has seen it return to banquet again on the whale at the
very spot where it received its wounds. The heart, as is fre-
quently the case with gluttons, bears no proportion to its vast
capacity of stomach ; for it is very small, and performs only six
or eight pulsations in a minute, continuing its beating for some
hours after having been taken out of the body. The body also,
though separated into any number of parts, gives evidence of life
for a similar length of time. It is therefore so difficult to kill,
that it is actually unsafe to trust the hand in its mouth though
the head be separated from the body.

Strange to say, though the whale-fishers frequently slip into
the water where sharks abound, Scoresby never heard an instance
of their having been attacked by one of these voracious monsters.
Perhaps they are loth to attack man, looking upon him as their
best purveyor. p

Saw of the Saw-fish.

Fishermen relate that the whale and saw-fish, whenever they
come together, engage in deadly combat; the latter invariably
making the attack with inconceivable fury.

“ The meeting of these champions proud
Seems like the bursting thunder eloud.”

The whale, whose only defence is his tail, endeavours to strike
his enemy with it; and a single blow would prove mortal. But the
saw-fish, with astonishing agility, shuns the tremendous stroke,
bounds into the air, and returns upon his huge adversary, plung-
ing the rugged weapon with which he is furnished into his back.
The whale is still more irritated by this wound, which only
becomes fatal when it penetrates the fat; and thus pursuing and
pursued, striking and stabbing, the engagement only ends with
the death of one of the unwieldy combatants.

Even the white-bear is said to attack the whale, watching his
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approach to the sea-shore; but the enmity of the narwhal is
evidently fabulous, as both cetaceans may frequently be seen
together in perfect harmony.

Besides these dangerous attacks of what may be considered as
more or less noble foes, the whale is annoyed and harassed by
the bites of the vilest insects. A species of louse
peculiar to itself adheres by thousands to its back,
gnawing and hacking ; so as to cover it frequently
with one vast sore. In the summer, when this
plague is greatest, numbers of aquatic birds may
be seen to accompany the whale, and to settle on
his back, as soon as it appears over the water, in " hale Lousc.
order to feed upon these disgusting parasites. This is no doubt
rendering him a great service, but the pecking of their beaks in
the raw skin cannot be very pleasur-
able either. :

Barnacles often cover the whale in
such masses, that his black skin dis-
appears under a whitish mantle, and
even seaweeds attach themselves to
his vast jaws, floating like a beard,
and reminding one of Birnam’s wan-
dering forest.

As his name testifies, the Green-
land whale dwells in the Arctic
Ocean, never visits the North Sea,
and is seldom found within 200
miles of the British coasts. Barnacle.

The Fin-fish or northern Rorqual (Balenoptera boops, mus-
culus) attains a greater length than the sleek-backed Greenlander,

- =
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Rorqual. Hernng,

but does not equal him in bulk, having a more elongated form
and a more tapering head.  Its whalebone is much shorter and
coarser, being adapted to a different kind of food, for, despising
minute mednse and erustaceans, the rorqual pursues the herring
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and the mackerel on their wandering path. Like the blubber-
whale, the fin-back is black above, white below, but distinguishes
itself by long and numerous blood-red streaks or furrows, run-
ning under the lower jaw and breast as far as the middle of the
belly. This is the species of whale which not unfrequently
strands on our shores, for though an inhabitant of the Aretie
seas, it wanders farther to the south than the Greenland whale.
It is seldom harpooned, for the produce of oil is not equivalent
to the expense, the risk, and the danger attending its capture.

In the southern hemisphere, the "Antarctic Smooth-backed
Whale (B. antarctica), a species similar to the Greenland whale,
though of less bulk, is the chief object of the fisherman’s pur-
suit. It hangs much about the coasts in the temperate lati-
tudes, and loves the neighbouring seas, where the discoloured
waters afford the richest repasts, but is not known in the central
parts of the Pacific. In the spring it resorts to the bays on the
coasts of Chili, South Africa, the Brazils, Australia, New Zea-
land, Van Diemen’s Land, &ec. &e., where it is attacked either
by stationary fishermen, or by whalers, who at that time leave
the high seas.

Farther towards the pole Hump-backs and Fin-backs abound ;
but these are far from equalling the former in value. When
Dumont d'Urville, returning from his expedition to the south
pole, told the whalers whom he found in the Bay of Talecahuano
of the great number of cetaceans he had seen in the higher
latitudes, their eyes glistened at the pleasing prospect ; but when
he added that they were only hump-backs and fin-backs, they
did not conceal their disappointment; for the hump-back is
meagre, and not worth the boiling, and the fin-back dives with
such rapidity, that he snaps the harpoon line, or drags the boat
along with him into the water.

The Sperm Whale, or Cachalot, rivals the great smooth-backs
in utility and value. Its largest authentically-recorded size is
seventy-six feet by thirty-eight in
girth; butwhalers are well contented
to consider sixty feet the average
length of the largest examples they
commonly obtain. The male only
attains full magnitude; the adult female does not exceed thirty
or at most thirty-five feet, so that there is a greater dispro-

Spermaceti Whale.
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portion of size between sexes than in any other known species
of cetaceans.

The form of the beast is without symmetry, and from the
general absence of other prominent organs than the tail or
pectoral fins, can be compared to little else than a dark rock or
the bole of some giant tree. The prevailing colour is a dull black,
occasionally marked with white, especially on the abdomen and
tail. The summit of the head and trunk presents a plane sur-
face, until about the posterior third of the back, whence arises a
hump or spurious fin of pyramidal form, and entirely composed
of fat. From this embossed appendage an undulating series of
six or eight similar, but smaller elevations, occupies the upper
margin or ridge of the tail to the commencement of the caudal
fin. The pectoral fins or paddles are placed a short distance
behind the head; they are triangular in shape, diminutive as
compared with the size of the whale, and being connected to
the trunk by a ball and socket joint, possess free movement,
either vertical or horizontal.

Owing to the flexibility of the tail, the movements of the tail-
fin, or “ flukes,” which sometimes measures eighteen feet across,
are exceedingly extensive, whilst its power may be estimated by
the gigantic bundles of round tendons, which pass on either side
the loins, to be inserted into its base. Whether wielded in
sportive mood or in anger, its action is marked by rapidity and
eage, and when struck foreibly on the surface of the ocean, pro-
duces a report which may be heard at a considerable distance.
In progression, the action of this organ is precisely the reverse
of that of the tail of the lobster, for whilst the latter animal
swims backward by striking the water with its tail from behind
forwards, the cachalot and other cetaceans swim forward by
striking with their flukes in the contrary direction, the fin being
brought beneath the body by an oblique and unresisting move-
ment; while the act of springing it back and straightening the
tail propels the animal ahead with an undulating or leaping
aait.  When employed offensively the tail is curved in a direc-
tion contrary to that of the object aimed at, and the blow is
inflicted by the force of the recoil. The lower jaw appears
diminutive, slender, and not unlike the lower mandible of a
bird. When the mouth is closed it is received within the soft
parts pendent from the border of the upper jaw, and is nearly
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concealed by them. True and serviceable teeth are situated only
in the lower jaw, and are received into corresponding sockets
in the upper jaw. In aged males they are of great solidity and
size, attaining a weight of from two to four pounds each ; their
entire structure is ivory. This powerful armament shows us at
once that the food of the cachalot must be very different from
that of the whalebone cetaceans ; it generally consists of enttle-

Cuttle-fish (Eepia).

fish, many kinds of which are ejected from its stomach when it
is attacked by the boats, as well as after death. Owing to the
great projection of the snout beyond the lower jaw, it may be
requisite for this whale to turn on its side or back to seize its
more bulky prey; a supposition strengthened by the faet that,
when the animal attacks a boat with its mouth, it invariably
assumes a reversed posture, carrying the lower jaw above the
object it is attempting to bite. As long as it continues on the
surface of the sea, the cachalot casts from its nostril a constant
sueeession of spouts, at intervals of ten or fifteen seconds. As
in all whales, the jets are not, as frequently imagined, water-
columns, but a thick white mist ejected by one continual effort
to the height of six or eight feet, and rushing forth with a sound
resembling a moderate surf upon a smooth beach. The peeuliar
fat or sperm which renders the eachalot so valuable, is chiefly
situated in the head. Junk is the name given by the fishermen
to a solid mass of soft, yellow, and oily fat, weighing between
two and three tons, based on the upper jaw, and forming the
front and lower part of the snout; while the cavity called case
is situated beneath and to the right of the spouting canal, and
corresponds to nearly the entire length of that tube. It is
filled with a very delicate web of cellular tissue, containing in
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large cells a limpid and oily fluid, which is liberated by the
slightest force. The quantity, chiefly spermaceti, contained in
this singular receptacle, is often very considerable, nearly 500
gallons having been obtained from the case of one whale. So
vast an accumulation of fat has obviously been intended to
insure a correct position in swimming, to facilitate the elevation
of the spiracle above the surface of the sea, and to counteract
the weight of the bony and other ponderous textures of the
head ; objects which in the Greenland whale arve sufficiently
attained by a similar accumulation of fat in the lips and tongue,
and by the more elevated situation of the spout-hole,

While the large whalebone whales generally roam about in
solitary couples, the cachalot forms large societies. Schools,
consisting of from twenty to fifty individuals, are composed of
females attended by their young, and associated with at least one
adult male of the largest size, who generally takes a defensive
position in the rear when the school is flying from danger.

Pods are smaller congregations of young or half-grown males,
which have been driven from the maternal schools. Two or
more schools occasionally coalesce to a “body of whales,” so
that Bennett* sometimes saw the ocean for several miles around
the ship swarming with sperm leviathans, and strewn with a
constant succession of spouts. These large assemblies some-
times proceed at a rapid pace in one determinate direction, and
are then soon lost sight of ; at other times they bask and sleep
upon the surface, spouting leisurely, and exhibiting every indi-
cation of being af home, or on their feeding ground. Like
most gregarious animals, the cachalots are naturally timid. A
shoal of dolphins leaping in their viemnity is sufficient to put a
whole school to flight : yet occasionally fighting individuals are
met with ; particularly among those morose solitary animals,
that most likely from their intolerable character have heen
turned out of the society of their kind. The central deserts of
ocean, or the neighbourhood of the steepest coasts, are the chief
resort of the cachalot; and so great is the difference of his
habitat from that of the smooth-backed whales, that during the
whole time Bennett was cruising in quest of cachalots, he in no
single instance saw an example of the true whale, The cachalot

# Narrative of a Whaling Voyage round the Globe.
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is more especially found on the line-currents, which extend
from the equator to about the seventh degree of north and south
latitudes, yet it has been noticed in the Mediterranean, and one
individual, a stray sheep indeed, has even been captured in the
Thames. -

The Narwal, or Unicorn-fish, attains a length of from twenty to
twenty-five feet. He is of a grey-white colour, punctured with
many white spots, and as his head is not disproportionate to the
length of his body, may rank among the handsomest cetaceans.
He distingunishes himself, as is well known, from all other
members of the family by the long twisted tooth or horn pro-
jecting horizontally from the upper jaw. This mighty weapon,
the true use of which has not yet been fully ascertained, was
formerly sold at a very high price, as proceeding from the fa-
bulous unicorn; at present, it is only paid according to the
worth of its excellent ivory, which is harder, heavier, and less
liable to turn yellow than that of the elephant. The whalers
are therefore highly delighted when they can pick up a chance
narwal, but this only succeeds in narrow bays ; for the unicorn-
fish is an excellent swimmer, and extremely watchful. In spite
of his menacing appearance, he is a harmless sociable creature,
fond of gambolling and crossing swords playfully with his com-
peers. It is remarkable that the opening of the mouth of so
huge an animal is scarcely large enough to admit the hand of a
man. Scoresby found in the stomach of a narwal remains of
cuttle fishes, which seem to form his chief aliment, besides
pieces of skates and plaice. The narwal is frequent about
Davis’ Straits and Disco Bay, but is nowhere found in the
Pacifie, having most likely not yet discovered the north-western
passage. He rarely wanders into the temperate seas, yet one
was caught, in 1800, near Boston in Lincolnshire, and two others,
in 1736, on the German coast of the North Sea.

The Dolphin tribe is distinguished from the cachalot by a
more proportionate head; from the narwal by the absence of
the long horn ; and generally possesses sharp teeth in both jaws,
all of one form. The number of species is very great; Linnaus
distinguished four sperm whales and three dolphins ; now many
naturalists acknowledge but one species of the former, while the
dolphins have increased to more than thirty, and many are as
yet unknown.
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The most famous member of this numerous family is un-
doubtedly the classical Dolphin of the ancients (Delphinus del-
phis) which attains a length of from
nine to ten feet, and is, according to
Pliny, the swiftest of all animals, s0o s
as to merit the appellation of the _
“arrow of the sea.” His lively bt
troops often accompany for days the
track of a ship, and agreeably interrupt the monotony of a long
sea-voyage. As if in mockery of the most rapid sailer, they
shoot past so as to vanish from the eye, and then return again
with the same lightning-like velocity. Their spirits are so
brisk that they frequently leap into the air, as if longing to ex-
patiate in a lighter fluid. Hence, dolphins are the favourites of
the mariner and the poet, who have vied in embellishing their
history with the charms of fiction.

Everybody knows the wonderful story of Arion, who having
been forced by pirates to leap into the sea, proceeded merrily
to his journey’s end on the back of a dolphin:

Delphings Delphs.

“ Becure he sits, and with harmonions strains
Requites his bearer for his friendly pains.
The gods approve, the dolphin heaven adorns,
And with nine stars a constellation forms.”

Pliny relates the no less astonishing tale of a boy at Baiz, who
by feeding it with bread, gained the affections of a dolphin,
so that the thankful creature used to convey him every morning
to school across the sea to Puteoli, and back again. When the
boy died, the poor disconsolate dolphin returned every morning
to the spot where he had been accustomed to meet his friend,
and soon fell a vietim to his grief. The same naturalist tells us
also that the dolphins at Narbonne rendered themselves very
useful to the fishermen by driving the fish into their nets, and
were generously rewarded for their assistance with “ bread soaked
in wine.” A king of Caria having chained a dolphin in the
harbour, its afflicted associates appeared in great numbers, tes-
tifying their anxiety for its deliverance by such unequivocal
signs of sorrow, that the king, touched with compassion, re-
stored the prisoner to liberty.

Such, and similar fables, which were believed by the na-
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turalists of antiquity, are laughed at even by the old women of
our times. The dolphin is in no respects superior to the other
cetaceans ; his musical taste is as low as zero, and if, like the
bonito and albacore, he follows a ship for days together, it is
most surely not out of affection for man, but on account of the
offal that is thrown overboard, But do not many human
friendships repose on similar selfish motives ?

The Porpoise, (Delphinus Phoceena) which only at.tams a

The Porpoise.

length of five or six feet, and seems to be the smallest of all
cetaceans, is frequently confounded with the dolphin. It is at
home in the whole Northern Atlantie, in the Mediterranean, and
the Euxine. While the dolphin prefers the high sea, the por-
poise loves tranquil bays and cliff-sheltered shores, and often
swims up the rivers, so that individuals have been caught in
the Elbe and Seine as high up as Dessau and Paris, The
porpoise is a no less excellent swimmer than the dolphin,
making at least fifteen miles an hour. His rapidity and sharp
teeth render him a most dangerous enemy to all the lesser fry
of the ocean, whose sole refuge lies in the shallowest waters,
When he rises to the surface to draw breath, the back only
appears, the head and tail are kept under water. At the en-
trance of harbours, where he is frequently seen gambolling, his
undulatory or leaping movements, now rising with a grunt,
now sinking to reappear again at some distance, afford an enter-
taining spectacle.

A muchmore formidable animal, the largestof the whole dolphin
tribe, is the ravenous Grampus, ( Delphinus Orea,) which measures
no less than twenty-five feet in length, and twelve or thirteen in
girth. The upper part of the body is black, the lower white :
the dorsal fin rises in the shape of a cone, to the height of
three feet or more.

All naturalists agree in describing the grampus as the most
voracious of the dolphin family, Its ordinary food is the seal




HISTORY OF THE WHALE FISHERY. 109

and some species of flat-fish, but it also frequently gives chase
to the porpoise, and perhaps the whale would consider the
grampus as his most formidable enemy, were it not for
the persecutions of man. Pliny gives us a fine description of
the conflicts which arise between these monsters of the deep.
At the time when the whale resorts to the bays to cast its young,
it is attacked by the grampus, who either lacerates it with his
dreadful jaws, or in rapid onset endeavours to strike in its ribs,
as with a catapult. The terrified whale knows no other way to
escape from these furious attacks, than by interposing a whole
sea between him and his enemy. DBut the grampus, equally
wary and active, cuts off his retreat, and drives the whale into
narrower and narrower waters, forcing him to bruise himself on
the sharp rocks, or to strand upon the shelving sands, nor
ceases his efforts until he has gained a complete victory.
During this fight the sea seems to rage against itself, for though
no wind may be stirring the surface, waves, such as no storm
creates, rise under the strokes of the infuriated combatants.
While the Emperor Claudins was visiting the harbour of
Ostium, a grampus stranded in the shallow waters. The back
appeared above the surface of the sea, and resembled a ship with
its keel turned upwards. The Emperorcaused nets to be stretched
across the mouth of the harbour to prevent the animal’s escape,
and then attacked it in person with his preetorian guards., The
| soldiers surrounding the monster in boats, and hurling their in-
glorious spears, exhibited an amusing spectacle to the populace.

That man ventures to- pursue the leviathans of the deep
| among the fogs and icebergs of the Arctic seas, and is generally
| successful in their capture, may surely be considered as one of
| the proudest triumphs of his courage and his skill.

The breast of the first navigator, says Horace, was cased with
triple steel ; but of what adamantine materials must that man’s
heart have been formed, whose steadfast hand hurled the first
harpoon against the colossal whale ?

History has not preserved his name; like the great warriors
that lived before Agamemnon, he sank into an obscure grave
for want of a Homer to celebrate his exploits. We only know that

the Biscayans were the first civilised people that in the four-
1
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teenth and fifteenth century fitted out ships for the whale
fishery. At first the bold men of Bayonne and Santander con-
tented themselves with pursuing their prey, (most likely ror-
quals) in the neighbouring seas, but as the persecuted whales
diminished in frequency, they followed them further to the
north, until they came to the haunts of the real whale, whose
greater abundance of fat rewarded their intrepidity with a richer
spoil.

Their successnaturallyroused the emulation and avidity of other
seafaring nations, and thus, towards the end of the sixteenth cen-
tury, we see the English, and soon after the Dutch, enter the lists
as their competitors. At first our countrymen were obliged to
send to ¢ Biskaie for men skilful in catching the whale, and
ordering of the oil, and one cooper, skilful to set up the staved
casks,” (Hakluyt’s Voyages, i. 414); but soon, by their skill,
their industry and perseverance, together with the aid and en-
couragement granted by the legislature, they learnt tocarry on the
whale fishery on more advantageous terms than the original ad-
venturers, whose efforts became less enterprising as their success
was more precarious.

The first attempts of the English date as far back as the year
1594, when some ships were sent out to Cape Breton for morse
and whale fishing. The fishing proved unsuccessful, but they
found in an island 800 whale fins or whalebone, part of the
cargo of a Biscayan ship wrecked there three years before,
which they put on board and brought home. This was the
first time this substance was imported into England.

Hull took the lead in the Greenland whale fishery in 1598,
thirteen years after the first company for that purpose had been
formed in Amsterdam, and as both maritime nations gave it
every encouragement, not only on account of its profits, but
also from considering it as one of the best nurseries for their
seamen, it gradually-grew to a very important branch of
business. Some idea may be formed of the extent to which
the Dutch engaged in the whale fishery during the last century,
by stating that for a period of forty-six years preceding 1722,
5886 ships were employed in it, and captured 32,907 whales.

In the year 1788, 222 English vessels were employed in the
northern fishery.

The earliest period at which we find the pursuit of the sperm
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whale conducted upon a scientific plan is about 1690, when it
was commenced by the American colonists. In 1775,ships were
first sent out from ports of Great Britain, but for some years it
was necessary to appoint an American commander and har-
pooner until competent officers could be reared. At the same
early date the sperm fishery was chiefly prosecuted in the
Atlantic, but Messrs. Enderby’s ship  Emilia” having rounded
Cape Horn in 1788, first carried the sperm whale fishery into
the Pacific, where its success opened a wide and fruitful field
for future exertions. As our whalers became better acquainted
with the South Sea, many valuable resorts were discovered. In
1819 the “Syren™ (British) first carried on the fishery in the
western parts of that great ocean, and in the year 1848 the
American whaler “Superior,” Captain Roys, penetrated through
Behring’s Straits into the Icy Sea, and opened the fishery in
those remote waters. The year after no less than 154 vessels
followed upon his track, and the number has been increasing
ever since. At present the Americans are the people which
carries on the whale fishery with the greatest energy and good
fortune. While of late years only thirty or forty British sail
have been employed in the Pacific, our cousins “across the
Atlantic ” numbered in the year 1841 no less than 650 whalers,
manned by 13,500 seamen. One of the causes of their success
may be, that while the whale fishery in England is carried on
by men of large capital, who are the sole proprietors of the ship,
the American interest in one vessel is held by many men of
small capital, and not unfrequently by the commander and
officers. It must, however, not be forgotten that the Australian
colonies, being more conveniently situated than the mother
country, fit out many ships for the whale fishery, which is
besides conducted in several permanent stations along the coasts
of New Zealand, &e.

Whale charts have of late years been drawn, on which the
best fishing grounds at different seasons are delineated. These
maps are not only useful guides for the fishermen, but promise
the future solution of the still undecided question of the migra-
tion of whales. While some naturalists are of opinion that the
cetaceans, flying from the pursuit of man, abandon their old
haunts for more sequestered regions, others, like M. Jacquinot

(Zoologie, Voyage de I Astrolabe et de la Zélée) believe that if
12
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the whaler is continually obliged to look out for more productive
seas, it 1s not because the whale has migrated, but because he
has been nearly extirpated in one place and left unmolested in
another,

The Greenland whale fishery was for more than a hundred
years confined to the seas between Spitzbergen and Greenland ;
the entrance and east shore of Davis’ Straits not being frequented
before the beginning of the last eentury. Since then the ex-
peditions of Ross and Parry have made the whalers acquainted
with a number of admirable stations on the farther side of Davis’
Straits and in the higher latitudes of Baffin’s Bay. The vessels
destined for that quarter sail usually in March, though some
delay their departure till the middle or even the end of April.
They proceed first to the northern parts of the coast of Labrador,
or to the mouth of Cumberland Strait, carrying on what is
called the south-west fishery. After remaining there till about
the beginning of May, they cross to the eastern shore of the
strait and fish upwards along the coast, particularly in South-
east Bay, North-east Bay, Kingston Bay, or Horn Sound.

About the month of July they usually cross Baffin’s Bay to
Lancaster Sound, which they sometimes enter, and occasionally
even ascend Barrow’s Strait twenty or thirty miles. In re-
turning, they fish down the western shore, where their favourite
stations are Pond’s Bay, Agnes’ Monument, Home Bay, and
Cape Searle, and sometimes persevere till late in October. The
casualties are generally very great, the middle of Baffin’s Bay
being filled with a compact and continuous barrier, through
which, till a very advanced period of the season, it is impossible
for the navigator to penetrate. Between this central body and
that attached to the land, there intervenes a narrow and pre-
carious passage, where many a vessel has been crushed or pressed
out of the water and laid upon the ice. In 1819 ten ships were
lost out of sixty-three, and in 1821 eleven out of seventy-nine.
Fortunately the loss of lives is seldom to be deplored, as the
weather is generally calm and the crew has time enough to
escape in another vessel.

Whale fishing is not only a very dangerous and laborious
pursuit, it is also extremely precarions and uncertain in its
results. Sometimes a complete cargo of oil and whalebone is
captured in-a short time, but it also happens that after a long
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cruise not a single fish is caught—a result equally unfortunate
for the ship owner and the crew, who look to a share of the
profits for their pay.

How much the whale fishery depends upon chance is shown
by the following facts, In the year 1718 the Dutch Greenland
fleet, consisting of 108 ships, captured 1291 fish, worth at least
650,000(., while in the year 1710, 137 ships took no more than
62. Various meteorological circumstances—the prevalence of
particular winds, the character of the summer or preceding
winter—are probably the causes of the extraordinary failure and
success of the fishery in different years. The Pacific is as fal-
lacious as the Arctic seas. Thus Dumoent d’Urville met in the
Bay of Talcahuano with several whalers, one of whom had
rapidly filled half his ship, while the others had cruised more
than a year without having harpooned a single fish. In such
cases the captains have the greatest trouble in preventing their
men from deserting, who, being disappointed in their hopes,
naturally enough lock out for a better chance elsewhere.

The method of whale catching has been so often and so
minutely described, that it is doubtless familiar to the reader.
As soon as a whale is in sight, boats are got out with all speed,
and row or sail as silently and quietly as possible towards the
monster, One of the crew—the man of unflinching eye and
nervous arm—stands upright, harpoon in hand, ready to hurl
the murderous spear into the animal’s side, as soon as the
proper moment shall have come. When struck the whale dives
down perpendicularly with fearful velocity, or goes off hori-
zontally with lightning speed, at a short distance from the
surface, dragging after him the line to which the barbed instru-
ment of his agony is fixed. But soon the necessity of respiration
forces him to rise again above the waters, when a second
harpoon, followed by a third or fourth at every reappearance,
plunges into his flank. Maddened with pain and terror, he
lashes the erimsoned waters into tfoam, but all his efforts to cast
off the darts that lacerate his flesh are vain, and his gaping
wounds, though not “as deep as wells, nor as wide as church-
doors,” are still large enough to let out sufficient blood even
to exhaust a whale. His movements become more and more
languid and slow, his gasping and snorting more and more
oppressed, a few convulsive heavings agitate the mighty mass,
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and then it floats inert and lifeless on the waters. As soon as
death is certain—for to the last moment a convulsive blow of
the mighty tail might dash the overhasty boat to pieces—the
whale is lashed by chains to the vessel's side, stripped of his
valuable fat, and then left to float, a worthless carcase, on the
heaving ocean.

And now, man having taken his share, there begins a mag-
nificent feast for birds and fishes. Crowds of fulmars, snow
birds, or kittiwakes, flock together from all sides to enjoy the
delicious repast; but their delight, so rare is perfect felicity
on earth, is but too often disturbed by their terrible rival the
blue gull (Larus glaweus), which, while it rivals them in rapa-
city, surpasses them all in strength, and forces them to disgorge
the daintiest morsels. Meanwhile sharks, saw-fishes, and what-
ever else possesses sharp teeth and boldness enough to mix
among such formidable company, are busy biting, hacking,
scooping, and cutting below the water line, so that in a short
time, notwithstanding its vast bulk, the carrion disappears.

The catching of the whale does not always end so fortunately
as I have just described. Sometimes the line becomes en-
tangled, and drags the boat into the abyss; or the tail of the
animal, sweeping rapidly through the air, either descends upon
the shallop, cutting it down to the water’s edge, or encounters
in its course some of the crew standing up (such as the heads-
man or harpooner), who are carried away and destroyed.
Thus Mr. Young, chief mate of the “Tuscan,” was seen flying
through the air at a considerable height, and to the distance of
nearly forty yards from the boat, ere he fell into the water,
where he remained floating motionless on the surfa.ce fur a few
moments, and then sank and was seen no more,

Sometimes, particularly among the sperm-whales, desperate
characters are found, that without waiting for the attack, rush
furiously against the boats sent out against them, and seem
to love fighting for its own sake. DBennett describes an en-
counter of this kind which he witnessed in the South Sea. The
first effort of the whale was to rush against the boat with his
head. Having been baffled by the crew steering clear, he next
attempted to crush it with his jaws; failing again, through the
unaccommodating position of his mouth, he remedied this defect
with much sagacity, for approaching impetuously from a distance
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of forty yards, he turned upon his back, raising his lower jaw
to grasp the boat from above. A lance-wound, however, applied

Eperm Whale.

in time, caused him to close his mouth; but continuing to
advance, he struck the boat with such force that he nearly over-
turned it, and concluded by again turning on his back and
thrusting his lower jaw through the planks. Fortunately the
other boats came up to the rescue, and an addition of many
tons of sperm to the ship’s cargo made up for the damaged
boat.

Although generally only the greater cetaceans are objects of
pursuit at sea, yet man does not disdain the capture of the
several dolphin-species when they approach his shores, and sur-
render themselves as it were into his hands. The intelligence
that a shoal of ca’ing whales (Delphinus melas) has been seen
approaching the coast, operates like an electric shock upon the
inhabitants of the Feroe Islands. The whole village, old and
young, is instantly in motion, and soon numerous boats push off
from shore to surround the unsuspecting herd. Slowly and
steadily they are driven into a bay, the phalanx of their enemies
draws closer and closer together; terrified by stones and blows,
they run ashore, and lie gasping as the flood recedes. Then
begins the work of death, amid the loud rejoicings of the happy
islanders. The visits of the ca’ing whale are extremely un-
certain. From 1754 till 1776 scarce one was caught, but on
the 16th of August of the last-named year more than 800 were
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driven on the strand, and changed dearth into abundance.
During the four summer months that Langbye sojourned on
the islands in the year 1817, 623 of these large dolphins, mostly
from eight to ten yards long, were canght, and served to pay one
half of the imported corn. The division of spoil is made in
presence of the “ Amimann.” Each fish is measured, and its
size marked on its skin in Roman characters. The largest
whale is given to the boat which first discovered the shoal;
then others for the poor and clergyman are selected, and the
remainder divided, according to stated rules, between the pro-
prietor of the ground and the persons who drove them on shore.
The flesh is either eaten fresh, or eut into slices and hung up to
dry; whilst the blubber is partly converted into train oil, or
salted in casks and barrels. The fat on the sides of the fish,
when hung for a week or two, will keep for years, and is used
instead of bacon by the natives.

The ca’ing whale, remarkable from following a leader and
swimming in large herds, also strands from time to time on the
coasts of Iceland and on the Shetland and Orkney Islands, where
his appearance is hailed with universal pleasure.
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AUSTRALIAN SEA-BEARS.

Tue group of Australian sea-bears is taken from the * Zoology of the voyage of
H.M.8. Erebus and Terror.” This animal, drefocephalus lobatus, is among the
largest of the Seal family. It is occasionally found congregating in vast numbers
upon various portions of the coast of Australia.






CHAP. IX.

SEALS AND WALRUSES.

The Manatees and the Dugongs, — The Seals and the Esquimaux. — King Menelaus
in a Seal's Skin.— Barbarous Persecutions of the Seals in Behring's Sea and the
Pacifie. —Adventures of a Sealer from Geneva.—The Sea Calf.—The Sea Bear.
— His Parental Affection. —The Sea Lions.— The Sea Elephant. —The Arctie
Walrus. — The Boats of the “ Trent” fighting with a Herd of Walruses. — The
White Bear. — Touching Example of its Love for its Young.— Chase of the Sea
Otter.

Tue Manatees or Lamantins of the Atlantic Ocean, and the now
nearly extinct Dugongs of the Indian seas, form the connecting
link between the real whales and the
seals and walruses. Like the whales,
these animals have no hind feet, but _,
a powerful horizontal tail; they are ®
distinguishable, however, from them
by less fin-like, more flexibly-jointed
anterior extremities, on which they
lean while cropping the sea-weeds on the shallow shores. When
they raise themselves with the front part of their body out of
the water, a lively fancy might easily
be led to imagine that a human
shape, though certainly none of the
most beautiful, was surging from the
deep. Hence they have been named
sea-girens, mermaids, and mermen,
and have given rise to many extrava-
gant fictions. In spite of their unwieldy bulk, their calf-like
countenance indicates great mildness of temper.

The manatees inhabit the tropical eoasts and streams of
Africa and America, and attain a length of from twenty to
twenty-five feet. Humboldt compares the flesh to ham, and Von

The Manatee.

The Dugong.
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Martius says he never tasted bet-
ter meat in the Brazils, The
South American monks, who have
their own ideas on the classifica-
tion of animals, consider it as
fish, and fare sumptuously upon it
during Lent. Besides its flesh,
one single animal gives as much
as 4000 bottles of oil, which is
used both in cookery and for
lighting. The thick hide is cut
into stripes, from which straps or
whips are made, to flog the un-.
fortunate negroes. Useful in
many respects, defenceless and
y easy to kill, particularly during
the time of the inundations, when
it ascends the great rivers, the ma-
natee or sea-cow has been nearly
extirpated in many parts where it
formerly abounded, a fate which
it partakes with the East Indian
dugong. These animals might
easily be enclosed and tamed, in
the lagoons and bays of the tro-
pical streams; but it is to be feared
that they will have vanished from
the face of the earth before the
industry of man endeavours to
introduce them, as it were, among
the domestic animals.

The Seal family forms a still
nearer approach to the land
quadrupeds, as here hind feet
begin to make their appearance.
The shortness of these extremities
renders their inovements upon
land generally awkward and slow,
but they make up for this de-
ficiency by an uncommon activity
in the water. Their body, taper-

Skeleton of the Dugeng.




THE SEAL 119

Female Dugong of Ceylon. (From Sir J. Emerson Tenrnent's Work on Ceylon.!

ing fish-like from the shoulders to the tail, their abundance of
fat, the lichtness of which is so favourable to swimming, the
position of their feet, admirably
formed for rowing, paddling, and
steering, their whole economy, in a
word, is calculated for the sea. Al-
though citizens of two worlds, their
real element is evidently the water,
from: which their food is execlusively
derived.

Seals are found in almost all seas, but they particularly abound
on the coasts of the colder regions of the earth, and diminish in
size and numbers as they
approach the torrid zone.
Small seals are found near
Surinam, but the giants of
the family, the huge sea-
elephant, the sea-lion, the

sea-bear, belong exclusively
to those higher latitudes
which the sun visits only
with slanting rays, or where el
the winter forms a dreary and continuous night.

How wonderful to see the desolate coasts of the icy seas
peopled by such herds of great warm-blooded mammalia! But
there, where the dry land produces only the scantiest vegetation,
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the bountiful sea teems with fishes, affording abundance to the
hungry seals. The Merlangus polaris and the Ophidium
Parryit in the northern hemisphere, as well as the Nothothenia
phocee, which Dr. Richardson discovered off Kerguelen’s Land,
seek in vain to escape from the pursuit of the seals in the
hollows and crevices of the pack-ice; and these small fish, in
turn, fare sumptuously upon the minute crustaceans and mol-
luses with which those cold waters abound. Thus animal life,
but sparingly diffused over the barren land, luxuriates in the
sea, where we find one species preying upon the other, until at
last, at the bottom of the scale, we come to creatures so small
as to be invisible to the naked eye.

The Greenland Esquimaux, whose ice-bound fatherland affords
no food but berries, is also obliged to look to the sea for his
subsistence ; and the seal plays as important a part in his
humble existence as the reindeer among the Laplanders, or the
camel among the Bedouins of the desert. Its flesh and fat
form his prinecipal food; from its skin he makes his boat, his
tent, his dress; from its sinews and bones, his thread and
needles, his fishing line, and his bow-strings. Thus on the
frozen confines of the Polar Sea, as in many other parts of the
world, we find the existence of man almost entirely depending
upon that of a single class of animals. But the Bedouin who
tends the patient dromedary, or the Laplander who feeds on

Bagmmaux in s Eayalk.

the flesh and milk of the domesticated reindeer, enjoys an easy
life when compared to the Esquimaux, who, to satisfy the cravings
of his sharp appetite, is in all seasons obliged to brave all the
perils of the Arctic Ocean. Sometimes he waits patiently for
hours in the cold fog until a seal rises to the surface, or else he
warily approaches a herd basking or sleeping on the ice blocks,
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for the least noise awakens the watchful animals. Sometimes he
has recourse to stratagem, covers himself with a seal skin, and,
imitating the movements and gestures of the deceived phoce,
introduces himself into the midst of the unsuspecting troop.

We read in the Odyssey how the * dark-featured hero,” Mene-
laus, deigned to conceal hisroyal limbs under a fresh seal-skin,
in order to surprise Proteus, the infallible seer; and what suffer-
ings his olfactory organs underwent from the

« Unsavoury stench of oil and brackish ooze,”

until the fair sea-nymph Eidothea, whom the gallant chief
implored in his distress,

“ With nectar'd drops the sickening sense restor’d.”

Fortunately for the Esquimaux, his nose is less sensitive than
that of the son of Atreus, and without ambrosia, he willingly
dons a disguise which affords his unsophisticated taste the
pleasure of a theatrical entertainment, combined with the profit
of a savoury prize. Physical strength, dexterity, caution,
quickness of eye, and acuteness of hearing, are the indispens-
able qualities of the Esquimaux, and require to be exercised and
developed from his tenderest years. The boy of fifteen must
be as perfect a seal-catcher as his father, and be able to make
all the instruments necessary for the chase. In these inhospit-
able regions, every one is obliged to rely upon himself alone ;
there, where all the powers of the body and mind are tasked to
the utmost for the mere sustenance of life, weakness and want
of dexterity must inevitably succumb.

Besides the savages of the north, the civilised nations also
give chase to the seals, or rather wage a barbarous war of exter-
mination against these helpless creatures. Thus, from the year
1786 to 1833, more than 3,000,000 sea-bears were killed on
the Pribilow Islands, in Behring’s Sea. At Unalaschka, the chief
staple-place of the Russian Fur Company, 700,000 skins were
cast into the water in the year 1803, on the same principle as
that which induced the Dutch to burn their superfluous nutmegs,
viz. “not to glut the market.” As a well-merited punishment
for this stupid slaughter, the products of the chase diminished
rapidly from that time until within the last few years, when a
Letter husbandry has again increased the number of the sea-bears.
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Unfortunately, our own countrymen and the Americans have
done no better in the southern seas. Thousands of sea lions
used formerly to be killed on the South American coast, while
at present the number of the animals is so much diminished as
scarce to reward the sealer’s trouble. Sir James Ross informs
us that the sea elephant was formerly found in great numbers
on Kerguelen’s Land, and yearly attracted many vessels to those
desert islands. DBut at present, after such incessant persecution,
the animals have either migrated, or been almost totally extir-
pated. English and American captains often set some men
ashore on the uninhabited coasts and islands of the southern seas,
for the purpose of catching seals, boiling their oil, and stripping
their skins. After a few months the ship generally returns to
fetch the produce of their labours, or to bring a fresh supply of
provisions to the seal catchers, who often remain several years
in their solitary hunting grounds, But sometimes the poor
wretches are abandoned by their associates, and then their
despair may be imagined when week after week elapses without
the expected sail appearing! Dumont d’Urville found one of
these adventurers in the Straits of Magellan among a horde of
Patagonians, who, though hospitably inclined, were themselves
so poor as hardly to be able to keep body and soul together.
He was a watchmaker from Geneva, who, having emigrated to
New York, and finding himself disappointed, had listened to the
fair promises of a skipper, who carried him out to Tierra del
Fuego, and not finding the business answer, had left him to his
fate. The French navigator took the poor man on board, and
gave him a passage to Taleahuano in Chili.

On the east coast of North America seal catching is still
carried on with considerable success. Newfoundland intercepts
many of the immense fields and islands of ice which in the
spring move south from the Arctic Sea. The interior parts,
with the openings or lakes interspersed, remain serene and
unbroken, and form the transitory abodes of myriads of seals.
In the month of March upwards of three hundred small vessels,
fitted out for the seal fishery, are extricated from the icy
harbours on the east coast of Newfoundland ; the fields are now
all in motion, and the vessels plunge directly into the edges
of such as appear to have seals on them ; the crews, armed with
firelocks and heavy bludgeons, there land, and in the course
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of a few weeks destroy nearly 300,000 of these animals, The
Greenland winter, it would appear, is too severe for these luck-
less wanderers, and when
it sets in, they accompany
the field-ice, and remain on
it until it is scattered and
dissolved. Old and young
being then deserted in the
ocean, nature points out to
them the course to their favourite icy haunts, and thither
their herds hwrry over the deep to pass an arctic summer.
Winter returns, and with it commences again their annual
migration from latitude to latitude. The Scotch ports, parti-
cularly Aberdeen, fit out ships for the spring seal-catching on
the American coast, and are generally successful in their under-
takings.

According to the different numbers and forms of their canine
teeth and grinders, and to the deficiency or presence of an out-
mtjg:s-i'd ear, the seal tribe is divided into many families, genera,
and species, among which I shall select a few of the most re-
markable for farther notice. The Common Seal or Sea-calf,
(Calocephalus vitulinus),
which owes the latter name
to the unharmonious ac-
cents of its voice, attains a
length of from five to six
feet. It has a large round
head, small short neck, and
several strong bristles on each side of its mouth, large eyes, no
external ears, and a forked tongue. It has six fore teeth in the
upper jaw, four in the lower, a strong pointed canine tooth on
each side in both jaws, and a goodly row of sharp and jagzed
grinders. Woe to the poor herring whose evil star leads him
between these engines of destruction— he is irrevocably lost !
Different species of common seals inhabit the Northern seas,
from Greenland and Spitzbergen to the mouth of the Scheldt,
and from the White Sea to the eastern coast of America,
Others are found in the Antarctic seas. An excellent swimmer,
the seal dives like a shot, and rises at fifty yards’ distance, often
remaining fuil a quarter of an hour under the water— three

K

Greenland Seal.

Beal,
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times longer than the most strong-breasted and expert pearl
fisher. Yet he is seldom seen more than. thirty miles from
land, where he sleeps and reposes, choosing rocks surrounded by
the sea or the less accessible cliffs, left dry by the ebb of the
tide, so that, if disturbed by an enemy, he may be able to
plunge immediately into the sea. In the summer he will come
out of the water to bask or sleep in the sun on the top of large
stones and ledges of rocks; and this affords our countrymen the
opportunity of shooting him. If he chances to escape, he
hastens towards his proper element, flinging dirt or stones
behind him as he scrambles along, at the same time expressing
his fears by piteous moans; but if he happens to be overtaken,
he will make a vigorous defence with his feet and teeth till he
is killed. His flesh, which is tender, juicy, and fat, was for-
merly, like that of the porpoise, served up at the tables of the
great, as appears from the bill of fare of a magnificent feast that
Archbishop Neville gave in the reign of Edward the Fourth.
Seals commonly bring forth two young ones at a time, which they
suckle for about a fortnight, and then carry them out to sea to
instruct them in swimming. When taken young, they may be
domesticated, and will follow their master like a dog, coming to
him when ecalled by name. According to Pliny, no animal
enjoys a deeper sleep,—¢nullum animal graviore somno pre-
mitur.,” This assertion is, however, contradicted by general
observation, for it is well known that seals are extremely watch-
ful, seldom sleeping longer than a minute without moving their
heads to ascertain whether anything suspicious is going on.
Although without external ears, seals appear to hear well
both above and under the water. Music or whistling will
draw them to the surface and induce them to stretch their necks
to the utmost extent—a ewriosity which often proves a snare for
their destruction. The most effectual way of shooting seals is
by firing small shot into their eyes; for when killed with a
bullet they generally sink and are lost. They are often seen in
very large shoals on their passage from one situation to another.
In such cases, all appear every now and then at the surface
together for the sake of respiration, springing up so as to run
their heads, necks, and often their whole bodies out of the
water. They shuffle along, especially over the ice, with a sur-
prising speed considering the shortness of their legs. They are
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very tenacious of life, and able to survive even when shockingly
mangled. According to Dr. Scoresby, the island of Jan Mayen
affords excellent seal fishing in March and April. When on
detached pieces of drift ice, they are captured by the use of
boats, each boat making a descent upon a different herd. When
the seals ohserve the boat, they endeavour to escape before it
reaches the ice; the sailors, however, raise a long-continued
shout, which frequently causes the amazed animals to delay
their retreat until arrested by blows. When seals are abundant,
the boat immediately pushes off after the slaughter is finished,
and proceeds to another piece of ice for the increase of its
harvest, leaving one man to flay off the skins and fat. DBut in
situations where boats cannot navigate, the seal fishers have to
pursue them over the ice, leaping from piece to piece until the
capture is made ; every man then flenses his own, and drags the
sking and blubber to his boat or ship.  Ships fitted out for
seal fishing have occasionally procured cargoes of four or five
thousand, yielding nearly a hundred tons of eil ; but such enter-
prises are very hazardous, from the exposed nature of that dreary
island, and the liability to heavy and sudden storms,

The Sea-Elephant (Cystophora proboscidea) deserves his
name, not only from his immense size, attaining a length of
twenty, twenty-five, or even thirty feet, but also from the sin-
gular structure of his elongated nostrils, which hang down when
he is in a state of repose, but swell out to a foot-long proboscis
when he is enraged. Then the beast has a most formidable
appearance, which, along with its gaping jaws and dreadful
roar, might strike terror into the boldest huntsman. But total
Lelplessness and weakness conceal themselves behind this terrible
mask, for a single blow upon the snout with a club suffices to
fell the giant. Between 35° and 55° 8. lat. is the home
of the sea-elephant, where he frequents desert islands and
uninhabited coasts. But even here, as I have already mentioned,
he could not escape the rapacity of man, for his tough hide and
the thick layer of blubber beneath were too tempting to remain
~ unnoticed.

The Hooded Seal of the northern seas, (Cystophora borealis,)
enjoys the same faculty of inflating a folding, skinny crest ex-
tending on each side from the snout to the eyes. But in
spite of the menacing appearance of these wind-bags, the seal

K2
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fisher knocks him on the head, draws, without ceremony, his
skin over his ears, and throws his blubber into the oil-kettle.

The Otarias, or seals furnished with an external ear, and whose
longer and more developed feet allow them to move more freely
on land, rank in point of organisation at the head of the whole
tribe. The most important and valuable of all is the Sea-Bear,
Avrctocephalus wrsinus,) whose miseries have already been
mentioned. The fine-haired, black, curly skin®of the younger
animals, of from four months to one year old, are particularly
esteemed, so as to be classed among the finer furs which find
a ready sale in the Chinese market. The Russian American
Fur Company is now more chary of the lives of the sea-bears,
from whom it derives the best part of its revenue, and
allows only a limited number to be killed every year, on the
Island of St. Paul, one of the Pribilow group, their favourite
summer haunt. The chase is pursued by a certain number of
Aleuts, located there under Russian superintendence. It begins
in the latter part of September, on a cold foggy day when the
wind blows from the side where the animals are assembled on
the rocky shore. The boldest huntsmen, accustomed to clamber
over stones and cliffs, open the way ; then follow the older people
and the children, and the chief personage of the band comes last,
to be the better able to direct and survey the movements of
his men, who are all armed with clubs. The main object is
to cut off the herd as quickly as possible from the sea. All the
erown-up males and females are spared and allowed to escape,
but the younger animals are all driven landwards, sometimes to
the distance of a couple of miles, and then clubbed to death.
Those which are only four months old are doomed without
exception ; while of the others only the males are killed, and
the females are politely led back again to the coast, when they
soon betake themselves to the water. For several days after the
massacre, the bereaved mothers swim about the island, seelk-
ing and loudly wailing for their young.

From the 5th of October, St. Paul is gradually deserted by the
sea bears, who then migrate to the south, and reappear towards
the end of April,—the males arriving first. Each seeks the
same spot on the shore which he occupied during the preceding
year, and lies down among the large stone blocks with which the
flat beach is covered. About the middle of May the far more
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numerous females begin to make their appearance, and Otarian
life takes full possession of the strand. The full-grown sea-
bear is from eight to nine feet long, measures five in girth,
and acquires a weight of from eight to nine hundred pounds.
He owes his name to his shaggy blackish fur, and not to his
disposition, which is far from being ecruel or savage. He in-
dulges in polygamy like a Turk or a Mormon, and has often
asmany as fifty wives. The young are generally lively, fond of
play and fiecht., When one of them has thrown another down,
the father approaches with a growl, caresses the victor, tries to
overturn him, and shows inereasing fondness the better he de-
fends himself. TLazy and listless youngsters are objects of his
dislike, and these hang generally about their mother. The
male is very much attached to his wives, but treats them with
all the severity of an oriental despot. When a mother neglects
to carry away her young, and allows it to be taken, she is made
to feel his anger. He seizes her with his teeth, and strikes her
several times, not over gently, against a cliff. As soon as she
recovers from the stunning effects of these blows, she approaches
her lord in the most humble attitudes, erawls to his feet,
caresses him, and even sheds tears, as Steller, the companion of
Behring’s second voyage, informs us. Meanwhile the male
crawls about to and fro, gnashes his teeth, rolls his eyes, and
throws hishead from side to side. But when he sees that his young
is irrevocably lost, he then, like the mother, begins to ery so
bitterly, that the tears trickle down upon his breast. In his
old age the ursine seal is abandoned by his wives, and spends
the remainder of his life in solitude, fasting, and sleeping ; an
indolence from which he can only be roused by the intrusion of
another animal, when a tremendous battle is the consequence.
Though extremely irascible, the sea-bears are lovers of fair
play, so that when two are fighting, the others form a ring, and
remain spectators until the contest is decided. Then, however,
they take the part of the weaker, which so enrages the victor
that he immediately attacks the peace-makers. These in turn
fall out, the dreadful roaring attracts new witnesses, and the
whole ends, like an Irish wedding, with a general fight.

Ursine seals are also found in the southern hemisphere, on
desert coasts analogous to their residences in the north, Com-
mon seals and sea-otters stand in great awe of these animals,
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and shun their haunts. They again are in equal fear of the
Leonine seals, and do not care to begin a quarrel in their
presence, dreading the intervention of such formidable arbi-
trators, who likewise possess the first place on the shore.

Steller’s Sea-Lion, (Mtaria Stelleri,) is about as large again as
the sea-bear, but its tawny hide, covered with short bristles, is
without value in the fur trade. To the Aleut, however, the
animal is of great use, for he covers his boat with its skin,
makes his water-tight kamleika with its intestines, the soles of
his shoes with the webs of its feet, ornaments his cap with its
long beard hair, and feasts upon its flesh. On all the coasts and
islands of the Pacific this sea-lion is found, from 61° N. lat.
to unknown southern limits, but nowhere in such numbers as
on the Pribilow Island, St. George, where its countless herds
afford a wonderful spectacle. The shapeless gigantic fat and
flesh-masses, awkward and unwieldy on land, cover, as far as
the eye can reach, a broad, rocky, naked strand-belt, blackened
with oil. The sea-birds occupy the empty places between
the herds of the sea-lions, and fly fearlessly before the gaping
jaws of the huge monsters, without caring about their hideous
bellowing.  In countless numbers they build their nests in the
caves of the surf-beaten cliffs, and among the large boulders on
the shore, whose tops are whitened with their dung. A thick fog
generally spreads over the desolate scene, and the hollow roar-
ing of the breakers unites, with the screaming of the birds and
the bellowing of the sea-lions, to form a wild and melancholy
concert.

Steller’s sea-lion is furnished only with an erect and curly
hair-tuft at his neck, while a complete mane flows round the
breast of the sea-lion of the southern hemisphere, (Otaria jubata).
The remainder of the body is covered with short smooth hairs,
or bristles., The sea-lioness has no mane, and is darker than the
male. The fore-fins have the appearance of large pieces of black
tough leather, showing, instead of nails, slight horny elevations;
the hind-fins, which are likewise black, have a closer resemblance
to feet, and the five toes are furnished with small nails. A for-
midable-looking beast, eleven feet long! and well may the
naturalist start, when, walking through the high tussack grass
of the Falkland Islands, he suddenly stumbles over a huge sea-
lion, stretched along the ground, and blocking up his path.
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The Arctic Walrus forms the nearest approach to the seals in
the scale of creation, and is likewise better adapted for a marine
life than for existence on dry land.
But he is completely without fore-
teeth, and his grinders have a broad
furrowed crown, like those of the
herbivorous animals. This differ-
ence of dentition points to a dif- = ,,,,f.@&? AR
ferent food, and while the phoce —=re==amss=——
are such voracious fish-eaters that
Sir James Ross found no less than
twenty-eight pounds of undigested fish in the stomach of a
southern seal, the walrus principally lives on sea-weeds and
molluses. The Arctic walrus or sea-horse ( Trichechus rosmarus)
is one of the largest mammals known, as he sometimes grows
to the length of eighteen feet, and so thick as to measure twelve
feet about the middle of the body. His form is very clumsy,
having a small head, a strong elongated neck, a thick body, and
short legs, the hind feet uniting to a broad fin. With such a
form, no one can wonder at the clumsiness of its movements on
land. Admiral Beechey describes the gallop of a sea-horse as
probably the most awkward motion exhibited by the animal
tribe, for, like a large caterpillar, the unwieldly creature alter-
nately lowers and raises its head, in order to facilitate the
bringing up of the hinder parts of the body; —no easy task,
when we consider the immense weight of the animal, and the
great disproportion between the length of its body and its legs.
The upper lip, which is very thick,
and indented or cleft into two large
rounded lobes, furnished with thick
vellow bristles, contributes also but
little to its external beauty. From
under this formidable-looking infla-
tion protrude two large and long
tusks, growing, like those of the ele-
phant, from the upper jaw, but bent
downwards, not outward and up- Skull and Head of Walrus.
wards, as is the case with the latter.

Their uses are also very different, for while the elephant employs
his tusks in digging up roots, the walrus raises by their assistance

Walrus, or Moize,
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his unwieldy body upon the ice-blocks and precipitous shores,
where he loves to bask in the sun. Both animals use them,
moreover, as formidable weapons, the former against the bound-
ing tiger, the latter against the hungry ice-bear or the voracious
shark.

In fine weather the walruses, like the seals, gather on the ice,
where they may be seen in herds consisting occasionally of
upwards of 100 animals each. In these situations they appear
greatly to enjoy themselves, rolling and sporting about, and
frequently making the air resound with their bellowing, which
bears some resemblance to that of a bull. These diversions
generally end in sleep, during which these wary animals appear
always to take the precaution of having a sentinel to warn them
of any danger to which they may be liable. So universal seems
the observance of this precaution amongst their species, that
Beechey, who had many opportunities of observing them in
Spitzbergen, scarcely ever saw a herd, however small, in which
he did not notice one of the party on the watch, stretching his
long neck in the air every half-minute, to the utmost extent of
its muscles, to survey the ground about him. In the event of
any alarming appearances, the sentinel begins by seeking his
own safety; and as these animals always lie huddled upon one
another, the motion of one is immediately communicated to the
whole group, which is instantly in motion towards the water.
When the herd is large, and an alarm is given, the consequences
are most ludierous, From the unwieldy nature of the animals,
the state of fear into which they are thrown, and their being so
closely packed together, at first they tumble over one another,
get angry, and in their endeavour to regain their feet flounder
about in each other’s way, till having at last serambled to the
edge of the ice, they tumble into the water, head first, if possible,
but otherwise, in any position in which chance may have placed
them, ocecasioning one of the most laughable scenes it is possible
to conceive,

Though the first movement of the walruses at the approach
of danger is to seek the water, yet here, enraged by an unpro-
voked attack, they often become most formidable assailants; of
which Beechey recounts a remarkable instance.

One evening, while the Dorothea and Trent were at anchor
in Magdalena Bay, Spitzbergen, several herds .of these animals
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THE BOATS OF H.M.S. TRENT ATTACKED BY
WALRUSES.

Tais plate is taken from an incident narrated in the aceount of the voyage of
H.M. ships Dorothea and Trent. The boat belonging to the Trent was attacked
by a shoal of walruses, which were near swamping it; and were not driven
off till a gigantic walrus, which appeared to be the captain of the shoal, was
destroyed by a shot fired into its throat as represented in the engraving, the
original of which, as published in the account of the voyage, was taken from
a sketch by an officer present in the singular conflict.
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had erawled upon the ice, to enjoy the fine weather and rest
themselves. The boats, properly equipped, and manned with
some of the officers and seamen, pushed off in pursuit of them.
The first herd which was selected disappointed the sportsmen,
but another was so intent upon its gambols, that the sentinel
absolutely forgot his duty, and several of the crew managed to
effect a landing upon the ice without any alarm being given to
the animals ; as soon, however, as the first musket was fired,
the affrighted group made such a desperate rush towards the
edge of the ice that they nearly overturned the whole of the
assailing party, purposely stationed there to intercept them.
The seamen, finding this charge more formidable than they
expected, were obliged to separate to allow their opponents to
pass through their ranks ; and being thus in their turn taken by
surprise, they suffered them, almost unmolested, to perform
their somersaults towards the sea. What with their uncertain
movements, the extreme toughness of their skin, and the
respectful distance at which the men were obliged to keep, to
avoid the lashing of the head and tusks of the animals, it was
indeed no easy task to inflict any serious injury upon them.
One, however, was desperately wounded in the head with a ball,
and the mate of the brig, being determined if possible to secure
his prey, resolutely struck his tomahawk into his skull; but the
enraged animal, with a twist of its head, sent the weapon whirl-
ing in the air, and then lashing his neck, as though he would
destroy with his immense tusks everything that came in his way,
effected his escape to the water. The seamen followed and
pushed off in their boats ; but the walruses, finding themselves
more at home now than on the ice, in their turn became the
assailants, They rose in great numbers about the boats, snort-
ing with rage, and rushing at the boats, and it was with the
utmost difficulty they were prevented upsetting or staving them
by placing their tusks upon the gunwales, or by striking at
them with their heads. It was the opinion of the seamen that
in this assault the walruses were led on by one animal in par-
ticular, a much larger and more formidable beast than any of
the others, and they directed their efforts more particularly
towards him ; but he withstood all the blows of their tomahawks
without flinching, and his tough hide resisted the entry of the
whale lances, which were unfortunately not very sharp, and soon
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bent double. The herd was so numerous, and their attacks so
incessant, that there was not time to load a mnusket, which indeed
was the only effectual mode of seriously injuring them. The
purser fortunately had his gun loaded, and the whole now being
nearly exhausted with chopping and striking at their assailants,
he snatched it up, and thrusting the muzzle down the throat of
the leader, fired into his bowels. The wound proved mortal and
the animal fell back amongst his companions, who immediately
desisted from the attack, assembled round him, and in a moment
quitted the boat, swimming away as hard as they could with
their leader, whom they actually bore up with their tusks, and
assiduounsly preserved from sinking. Whether this singular and
compassionate conduct, which in all probability was done to
prevent suffocation, arose from the sagacity of the animals, it is
difficult to say ; but there is every probability of it, and the fact
must form an interesting trait in the history of the habits of the
species. After the discharge of the purser’s gun, there remained
of all the herd only one little assailant, which the seamen, out
of compassion, were unwilling to molest. This young animal had
been observed fighting by the side of the leader, and from the
protection which was afforded it by its courageous patron, was
imagined to be one of its young. This little animal had no
tusks, but it swam violently against the boat, and struck her
with its head, and indeed would have stove her, had it not been
kept off by whale lances, some of which made deep incisions in
its young sides. These, however, had not any immediate effect;
the attack was continued, and the enraged little animal, though
disfigured with wounds, even crawled upon the ice in pursuit of
the seamen, who had relanded there, until one of them, out of
compassion, put an end to its sufferings.

The valuable ivory of its tusks, which is more solid, finer
grained, and whiter than that of the elephant, exposes the
walrus to the attacks of man, no less than his thick hide, from
which a strong elastic leather is made, and his abundance of
flesh and blubber. The former are sought by civilised nations,
while the latter forms the chief food of the northern Esquimaux
and of the Tschutchi on the western shore of Behring’s Straits.

Every year the Russian Fur Company sends a troop of Aleuts
to the north coast of Aliaska, where the young walruses
assemble in great numbers during the summer, having most

-
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likely been driven away by the older males from their more
northern haunts.  The walruses herd on the lowest edge of
the eoast which is within reach of the high spring-tides. When
the Aleuts prepare to attack the animals, they take leave of
each other as if they were going to face death, being no less
afraid of the mighty tusks of the walruses than of the awkward-
ness of their own companions. Armed with lances and heavy
axes, they stealthily approach the walruses, and having disposed
their ranks, suddenly fall upon them with loud shouts, and
endeavour to drive them from the sea, taking care that none
of them escape into the water, as in this case the rest would
irresistibly follow and precipitate the huntsmen along with
them. As soon as the walruses have been driven far enough
up the strand, the Aleuts attack them with their lances, en-
deavouring to strike at them in places where the hide is not so
thick, and then pressing with all their might against the spear, to
render the wound deep and deadly. The slaughtered animals fall
one over the other and form large heaps, while the huntsmen, ut-
tering furious shouts and intoxicated with carnage, wade through
the bloody mire. They then cleave the jaws and take out the
tusks, which are the chief objects of the slaughter of several
thousands of walruses, since neither their flesh nor their fat
is made use of in the colony. Sir George Simpson, in his
“ Overland Journey Round the World,” relates that the bales
of fur sent to Kjachta are covered with walrus hide; then it
is made to protect the tea' chests, which find their way to
Moscow ; and after all these wanderings, the far-travelled skin
returns again to its native seas, when, cut into small pieces and
stamped with the company’s mark, it serves as a medium of
exchange. The carcases of the wholesale slaughter are left on
the shore to be washed away by the spring-tides, which soon
erase every mark of the bloody scene, and in the following year
the inexhaustible north sends new victims to the coast.

Kane gives us a vivid deseription of a walrus hunt in Smith’s
Sound, most likely the most northern point of the earth inhabited
by man. “ After a while Myouk became convineed, from signs or
sounds, that walruses were waiting for him in a small space
of recently open water that was glazed over with a few days’
growth of 1ce, and, moving gently on, soon heard the charac-
teristic bellow of a bull,—the walrus, like some bipeds, being
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fond of his own music. The party now formed in single file,
and moved on in serpentine approach to the recently frozen ice
spots, which were surrounded by older and firmer ice. When
within half a mile the line broke, and each man crawled towards
a separate pool. In a few minutes the walruses were in sight,
five in number, rising at intervals through the ice in a body
with an explosive puff that might have been heard for miles.
Two large grim-looking males made themselves conspicuous as
leaders of the group. When the walrus is above the water, the
hunter lies flat and motionless ; as it begins to sink, he is alert
and ready for a spring. The animal’s head is hardly below the
water line, when every man advances in rapid run, and again,
as if by instinet, before the beast returns, all are motionless
behind protecting knolls of ice. In this way the Esquimaux have
reached a plate of thin ice, hardly strong enough to bear them,
at the very brink of the pool. Mpyouk, till now phlegmatic,
seems to waken with excitement. A coil of walrus hide lies by
his side, and he grasps the harpoon, ready for action. Presently
the water is in motion, and, puffing with pent-up respiration, the
walrus rises before him. Myouk rises slowly, the right arm
thrown baek, the left flat at his side. The walrus looks about
him, shaking water from his crest, Myouk throws up his left
arm, and the animal, rising breast-high, fixes one look before he
plunges. It has cost him all that curiosity can cost, for the
harpoon lies buried under his left flipper.” The wounded animal
makes a desperate spring, and endeavours to lift itself upon the
ice, which breaks under its weight. These fruitless endeavours
aive its physiognomy a still more vengeful expression ; its bel-
lowing degenerates into a roar, and erimson foam gathers round
its mouth,

The Ice-Bear (Ursus
maritimus) may also be
reckoned among the
marine animals, as the
sea affords him by far
the greater part of his
food. From the com-
mon bear, whom he sur-
passes in strencth and
size, as he attains a
length of nine feet, and a height of four, he not only distin-

Paolar Beer (Ursus marniimuas),
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guishes himself by his white sleek-haired fur, but also by a much
longer neck. His half-webbed feet show at once that he is born for
a sea life, and he is able to swim three miles an hour, and to dive
for a considerable length of time. On land he runs as fast again
as a man, and often surprises his prey, as his tread upon the snow
is almost inaudible. He principally lives on fish, but also on
seals, birds, foxes, reindeer, and even at-
tacks man—particularly when pinched
with hunger. But in his turn he falls
a prey to the inhabitants of the Arctic
regions, who eat the flesh, though it is
very coarse, and use the skin for
coverings of various kinds. He is a cunning hunter, though
not always successful. Thus one sunshiny day, Admiral
Beechey saw a large walrus rise in a
pool of water not very far from where
he stood. After looking around, the
grim-visaged creature drew his greasy
carcase upon the ice, where he rolled
about for a time, and at length laid
himself down to sleep. A bear, which
had probably been observing his move-
ments, crawled carefully upon the ice
on the opposite side of the pool, and T
began toroll about also, but apparently AEEAN cpaiat

more with design than amusement, pro-

oressively lessening the distance that intervened between him
and his prey. The suspicious walrus drew himself up, prepara-
tory to a precipitate retreat, when immediately the bear remained
motionless, as if in the act of sleep ; but after a time he began to
lick his paws, and clean himself, and occasionally to encroach a
little more upon his intended vietim. This time, however, his
cunning was useless, for the walrus suddenly plunged into the
pool, and though the bear, throwing off all disguise, rushed to
the spot and followed him in an instant into the water, he was
most likely disappointed of a meal that would have made up for
a long period of fasting. The ice-bear is everywhere at home
within the Arctic circle, and particularly abounds on Spitzbergen
and the other small islands of that sea. He sometimes comes
floating on drift ice to the north coasts of Iceland, Norway,
and Newfoundland, but is soon killed by the inhabitants.
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Manby, in his Voyage to Spitzbergen,” relates several in-
teresting examples of his ferocity and daring. Having perceived
an ice-bear swimming in the sea, a boat went after him to cut
him off; when suddenly the monster changed his route, faced
the boat, and approached it, keeping up a continued growling,
with other indications of rage, such as showing his frightful
teeth, and elevating his head and much of his body out of the
water. DBeing desirous to preserve the head, Manby lef him
come within twelve yards, when he fired a ball through his
shoulder, which deprived him of the use of a fore-leg. Roaring
hideously, the infuriated animal pressed towards the boat in the
most ferocious manner, endeavouring to board or upset it, but
failed from the loss of his leg. He was then attacked by the
crew with lances, the thrusts of some of which he avoided with
astonishing dexterity, and, in the most resolute manner, again
made several attempts to reach the boat; but being repulsed
by the overpowering thrust of a lance from the harpooner on his
flank, he was inable longer to continue the contest. He had
bitten a lance, in the heat of the combat, with such exasperated
rage, as to break one of his long tusks; but finding his efforts
fruitless, he retreated towards the ice, swimming most astonish-
ingly fast, considering the great propelling power he had lost,
and finally ascended it with great difficulty, having only one
fore-paw to assist him, when, exhausted by the effort, he fell
down dead, uttering a tremendous growl.

Captain Lewis, with a party of five hunters, attacked a bear,
and when at a distance of forty yards, four of them fired, and
each lodged a musket ball in its body, two of which passed
directly through the lungs. The enraged animal ran at them
with open mouth, and as it came near, the two men who
had reserved their fire gave it two wounds, and broke its
shoulder, which retarded its motion for a moment. But before
they could reload, it was so near that they were obliged to run,
and before they reached the shore the bear had almost overtaken
them. Two jumped into the canoe, the other four separated,
concealed themselves behind ice blocks, and firing as fast as
they could load, struck the bear several times. But although
eight balls had passed through its body, the bear pursued two
of them so closely, that they were obliged to leap down a per-
pendicular bank of twenty feet into the water. The dying
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animal sprang after them, and was within a few feet of the
hindermost, when his strength at last failed him.

Scoresby relates that in 1783, Captain Cook, of the Arch-
angel, of Lynn, landed on the coast of Spitzbergen, accompanied
by the surgeon and mate. While traversing the shore, the
captain was unexpectedly attacked by a bear, which seized him
in an instant between its paws. At this awful juncture, when a
moment’s pause must have been fatal to him, the unfortunate
man called to his surgeon to fire, who immediately, with ad-
mirable resolution and steadiness, discharged his piece, and
providentially shot the bear through the head, thus literally
saving the master from the jaws of death.

“(One evening,” says Beechey, “ we set on fire some sea-horse
fat, in order to entice within reach of our muskets any bears
that might be ranging the ice; as these animals possess a
very keen scent, and are invariably attracted by burnt animal
matter. About midnight we had the satisfaction of seeing one
of them drag his huge carcass out of the water, and slowly make

Ice-bear approaching the ' Dorothea ' and * Trent.”

his way towards us. The sight of the tall masts of the ships

appeared to alarm him a little at first, for he ocecasionally hesi-
L
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tated, threw up his head, and seemed half inclined to turn round
and be off; but the agreeable odour of the burnt blubber was
evidently so grateful to his olfactory nerves and empty stomach,
that it overcame every repugnance, and gradually brought him
within range of our muskets. On receiving the first shot he
sprang round, uttered a terrific growl, and half raised himself
upon his hind legs, as if in expectation of seizing the object that
had caused him such exeruciating pain; and woe to any human
being who had at that moment been within reach of his merci-
less paws! The second and third ball left him writhing upon
the ice, and the mate of the Dorothea jumped out of the
vessel and endeavoured to despatch him with the butt end of a
musket; but it unfortunately broke short off, and for a moment
left him at the merey of his formidable antagonist, who showed,
by turning sharply upon his assailant, and seizing him by the
thigh, that he was not yet mastered; and he would most cer-
tainly have inflicted a serious wound, had it not been for the
prompt assistance of two or three of his shipmates who had
followed him. The animal was by no means one of the largest
of his species, being only six feet in length, and three feet four
inches in height. His stomach was quite empty, with the
exception of a garter, such as is used by Greenland sailors to tie
up their boat stockings. 1In his left side there was a cicatrised
wound of considerable magnitude. From what we saw of the
activity and ferociousness of this animal, added to the well-
known strength of his species, we readily gave credit to the
accounts of Barentz and other early visitors to these regions;
and it may be considered a fortunate circumstance for the hero
of the Nile and Trafalgar that a natural barrier was interposed
between him and the object of his chase, when in his youth he
ventured alone over the ice in these regions in pursuit of such
formidable game.”

The ferocious white bear, the enemy and the dread of all
other animals that come within its reach, is exceedingly tender
and affectionate to its young, of which the following anecdote
affords a striking and interesting example. While the “ Carcase”
was locked in the ice, early one morning the man at the mast-
head gave notice that three bears were making their way very
fast over the frozen ocean, and were directing their course to-
wards the ship. They had no doubt been invited by the scent
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of some blubber of a sea-horse that the erew had killed a few
days before, which had been set on fire; for they drew out of
the flames a part of the flesh that remained unconsumed, and
ate it voraciously. The crew from the ship threw great lumps
of the flesh of the sea-horse, which they had still left, upon the
ice, which the old bear fetched singly, laid everv lump before
her cubs as she brought it, and dividing it, gave to each a share,
reserving but a small portion to herself. As she was fetching
away the last piece, they levelled their muskets at the cubs and
shot them both dead, and in her retreat they wounded the dam,
but not mortally. It would have drawn tears of pity from any
but unfeeling minds, to have marked the affectionate concern
expressed by this poor beast in the dying moments of her ex-
piring young. Though she was herself dreadfully wounded,
and could but just crawl to the place where they lay, she carried
the lump of flesh she had fetched away, as she had done others
before, tore it in pieces, and laid it before them ; and when she
saw that they refused to eat, she laid her paws first upon one
and then upon the other, and endeavoured to raise them up,
piteously moaning all the while. When she found she could not
stir them, she went off, and when she had got at some distance,
looked back and moaned; and that not availing her to entice
them away, she returned, and smelling round them, began to
lick their wounds. She went off a second time as before, and
having crawled a few paces, looked again behind her, and for
some time stood moaning. But still her cubs not rising to fol-
low her, she returned to them again, and with signs of inex-
pressible fondness, went round one and round the other, pawing
them and moaning. Finding at last that they were cold and
lifeless, she raised her head towards the ship, and uttered a
growl of despair, which the murderers returned with a volley of
musket balls. She fell between her cubs, and died licking their
wounds.

The Sea-Otter is the last of the marine mammiferous animals
that claim our attention. Although it is also found in the
southern Pacific, yet its chief resort is in the Behring’s Sea,
along the chain of the Aleut Islands. It is but a small animal,
yet its long-haired, beautifully fine and black fur, which is not
seldom paid for with 400 or 500 rubles, renders it by far the
most important product of those seas. It has even got an his-
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torical interest, since it has been the chief cause which led the
Russians from Ochotzlk to Kamtschatka, and from thence over

the Aleut chain to the op-

s e posite coast of America.

& I i The Aleut islanders
i i - show a wonderful dexte-
rity in the capture of this
animal. In April or May
they assemble at an ap-
pointed spot in their light
skin-boats, or baidars, and
‘ choose one of the most
respected tamols, or chiefs, for the leader of the expedition,
which generally numbers from fifty to a hundred boats. Such
hunting-parties are annually organised from the Kurile Islands
to Kadjack, and consequently extend over a line of three thousand
miles. On the first fine day the expedition sets out, and proceeds
to a distance of about forty wersts from the coast, when the
baidars form into a long line, leaving an interval of about two
hundred and fifty fathoms from boat to boat as far as a sea-otter
diving out of the water can be seen; so that a row of thirty
baidars occupies a space of from ten to twelve wersts. When
the number of the boats is greater, the intervals are reduced.
Every man now looks upon the sea with concentrated attention.
Nothing escapes the penetrating eye of the Aleut; in the smallest
black spot appearing but one moment over the surface of the
waters, his experienced glance at once recognises a sea-otter.
The baidar which first sees the animal, rows rapidly towards the
place where the creature dived, and now the Aleut, holding his
oar straight up in the air, remains motionless on the spot. Im-
mediately the whole squadron is in motion, and the long straight
line changes into a wide circle, the centre of which is occupied
by the baidar with the raised oar. The otter not being able
to remain long under water, reappears, and the nearest Aleut
immediately greets him with an arrow. This first attack is
seldom mortal ; very often the missile does not even reach its
over-distant mark, and the sea-otter instantly disappears. Again
the oar rises from the next baidar ; again the circle forms, but
this time narrower than at first; the fatigued otter is obliged to
come oftener to the surface, arrows fly from all sides, and finally

Sea-0Otter.
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the animal, killed by a mortal shot, or exhausted by repeated
wounds, falls to the share of the archer who has hit it nearest
to the head. If several ofters appear at the same time, the
boats form as many rings, provided their number be sufficiently
oreat. All these movements are executed with astonishing
celerity and precision, and amidst the deepest silence, which is
only interrupted from time to time by the hissing sound of the
flying arrows.

Eanded Dipper.
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SEA-BIRDS.

Their vast Numbers. — Strand-Birds. — Artifices of the Sea-Lark to protect its
Young, — Migrations of the Strand-Birds. — The Sea-Birds in General. — The
Anatidze. — The Eider Duck. — The Sheldrake. — The Loggerheaded Duck. —
Auks and Penguins. — The Cormorant. —Its Use by the Chinese for Fish-
catching.—The Frigate Bird.—The Soland Goose.— The Gulls.—The Petrels.—
The Albatross. — Bird-catching on St. Kilda. — The Guano of the Chincha

Islands.

CouNTLESS are the birds of the wood and field, of the mountain
and the plain; and yet it is doubtful whether they equal in

Flamingo.

number those of the fish-teeming seas.
For every naked rock or surf-beaten cliff
that rises over the immeasurable deserts
of ocean, is the refuge of myriads of sea-
birds; every coast, from the poles to the
equator, is covered with their legions
and far from land, their swarms hover
over the solitudes of the deep. Many,
unfit for swimming, seek their food along
the shores; others rival the fishes in their
own native element; and others, again,
armed with indefatigable wings, pursue
their prey upon the high seas. But,
however different the mode of living and
destination of the numerous tribes, families,
genera, and species of the sea-birds may be,
each of them is organised in the most

perfect manner for the exigencies of its own peculiar sphere.
Take, for instance, the Strand-birds, that live on the margin of
ocean, and feast upon the molluses and sea-worms, that inhabit
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the littoral zone. How admirably the light weight of their
small body suits the soft,
yielding soil on which they
have to seek their food; how
well theirlong legs areadapted
for striding through the mud
of the shallow waters; and
their long bill and flexible
neck, how beautifully formed
for seizing their fugitive prey,
ere it can bury itself deep
enough in the mud or sand!

The wonderful art with
which the feathered inhabi-
tants of the grove construct
their nests, we should in vain
look for among the Strand-birds. Thus the Sea-lark (Charadiius
hiaticula) contents itself to lay its four eggsin a
small cavity in the sand just above high-water
mark. Butwho taughtthe little creature to place
them with the small ends touching each other as a
centre, so as to oceupy the least possible space ?
Nomathematician could have solved the problem
in a more perfect manner; and is not, after all,
this instinct as wonderful as that which prompts
other birds to build the most complicated dwell-
ings 7 Itslove for its young is touching. When
it sees the enemy — man or dog—approach, it
does not await their arrival, but advances to
meet them. Then suddenly rising with a shrill
cry, as if just disturbed from its nest, it flutters
along the ground as if crippled, and entices
them farther and farther from its }fu?mg. The dogs, expect-
ing to catch an easy prey, follow the lame bird, which suddenly,
however, flies off with lightning speed, and leaves its disappointed
pursuers on the beach.

The Scoopers, Oyster-catchers, Avosets, and other strand-birds
have recourse to similar stratagems for the protection of their
young. In New Zealand, the French naturalists, Quoy and
Gaimard, were deceived by an oyster-catcher, which, having

Curlew,

Tailor-bird.
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been shot at, feigned to be wounded, and with hanging wing,
diverted them from the right track.

The strand-birds of the high northern
regions fly from the winter to coasts
where milder winds are blowing. But
as soon as the summer’s sun begins to
exert its power, the desert shores of
the Arctic Ocean become animated
with swarms of plovers, sand-pipers,
rails, herons, and phalaropes, to whom
the thawed strand opens its inex-
haustible supplies. Soon, however, the approach of winter
hardens once more the soil, want follows upon abundance,
and the whole long-legged host hastens
to abandon the ice-bound strand, which
opposes an impenetrable armour to their
beaks.

The food of the different kinds of strand-
birds varies, and consequently their bills
are variously formed. Those that live upon
worms have generally a long thin awl-
shaped bill, well fitted for picking their
prey out of the soft muddy or sandy soil.
If the small creatures conceal themselves
under large stones, they are secure from
these attacks; but then comes the Turn-stone, (Tringa in-
terpres,) who with his bill, a little turned up at the top, raises
the stone as with a lever, and makes sad havoc amongst the
defenceless garrison.

The Sea-pie uses its wedge-shaped bill for opening shell-fish
with greatadroitness ; butthe industry
of the Black Skimmer or Cut-water,
(Rhynchops migra,) is still more
remarkable. The bill of this bird,
which chiefly inhabits the hot coasts
of America, is quite unique in its
kind; the under mandible, which is
in fact nothing but a wedge, being
about an inch longer than the upper
one, by which it is clasped. The sandy beach of Penco, says

Avozet,

Seizzor-bill (Rhynchops nigra),




THE SEA-BIRDS. 145

Lesson, is full of shell-fish, which remain nearly dry at low
water in small pools. The skimmer keeps waiting close by
until one of them opens its shell, when he immediately intro-
duces his wedge. He then seizes the mussel, beats it to pieces
upon the sand, and devours it with all the pleasure of an epicure
eating an oyster. He is also very active in sweeping the surface of
the water, from which he skims, as it were, the smaller fish or
shrimps. Thus, on all flat sandy shores nothing exists, either
soft or hard, creeping or swimming, jumping or running, that’
does not find among the strand-birds its peculiar and admirably
armed enemy, or that can boast of a perfect immunity from
hostile attacks.

If we examine the real sea-birds, such as are formed for
indefatigable swimming or diving, or for wide flichts over the
deserts of ocean, we shall find them no less wonderfully or-
ganised than the winged dwellers on the strand. Their short
compressed toes easily cleave the waters, and by means of their
membranes or webs form, as it were, broad oars. Their muscular

Speckled Diver.

short legs, placed more behind than in other birds, are beauti-
fully adapted for rowing, although their movements on land
are awkward and slow. All creatures living on the sea of course
require a thick waterproof mantle against weather and storm;
and consequently we find the plumage of sea birds thicker,
closer, and better furnished with down than that of the other
feathered tribes. And finally, the gland which all birds have at
the rump, and from which they express an oily matter to
preserve their feathers moist, is most considerable among those
that live upon the water, and contributes to make their plumage
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impermeable. Surely the sea bird has no right to complain of
imperfect clothing or a deficient outfit !

The numerous members of the duck
family, or the Anatide, mostly live
during the summer in higher latitudes,
and wander in winter in countless swarms
towards sunnier regions ; as, for instance,
the Snow Goose and the Barnacle,
Some remain throughout the year in
Great Britain, some only during the
S winter; while others, which are more

Snow Goose, particularly birds of the Arctic zone, but

very seldom make their appearance in

our southern clime. Most Anatide prefer the lake, the nver,

the pond, or the morass; but many of them are true littoral

birds, and spend a great part of their

time swimming and fishing in the
e,

The Eider Duck, (Anas mollis-
stma,) which attains nearly double the
size of the common duck, inhabits the
higher latitudes of Europe, Asia, and
America. One of its most remarkable
breeding places is on the small island

Pupacle of Vidoe near Reikiavik (Iceland),
where it lives under the protection of the law; a person who
should chance to kill a breeding bird having to pay a fine of thirty
dollars,

“ As our boat approached the shore,”
says Mackenzie, (“ Voyage through Ice-
land,”) “we came through a multitude
of these beautiful birds, who hardly gave
o themselves the trouble to move out of

Eider Duck. the way. Between the landing place and
the house of the old governor the ground was covered with themm,
and it was necessary to walk cautiously not to tread upon their
nests. The ganders went about with a cackle resembling the
cooing of a pigeon, and were even more familiar than our
common duck. Round about the hounse, on the garden wall, on
the roofs, even in the inside of the huts and the chapel, they sat
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breeding in great numbers. Those which had not been long
upon their nest generally left it at our approach, but those
which had more than one or two eggs remained undisturbed,
allowed themselves to be handled, and sometimes even gently
used their bills to remove our hand. The nests were lined with
down, which the mother plucks from her own breast; and near
at hand a sufficient quantity was piled up to cover the eggs
when she goes to feed, which is generally at low water. The
downs are twice removed, but sometimes the poor duck is
obliged to provide for a fourth lining ; and when she has no
more to spare, the gander willingly deprives himself of part of
his showy snow-white and rose-red garment. The eggs, which
are considered a great delicacy, are also partially taken away.
Our Vidoé friend used to send us two hundred at a time,
When hoiled, they are tolerably good, but always very inferior
to those of our domestic hen. When taken from the nest, the
downs are of course mixed with feathers and straw ; and to sort
and prepare them for sale is part of the winter employment of
the women. Ome nest furnishes about a quarter of a pound of
cleaned downs. The softness, lightness, and elasticity of these
feathers is universally known. A few handfuls of compressed
downs suffice to fill a whole coverlet, under which the north-
lander bids defiance to the strongest winter cold. Almost as
soon as the young have left the egg, the mother conducts them
to the water’s edge, takes them on her back, and swims a few
yards with them, when she dives, and leaves them on the
surface to take care of themselves. As soon as they have thus
acquired the art of swimming, the duck returns and becomes
their leader. The broods often unite in great numbers, and
remain some weeks quite wild, after which they disappear.
Long before we left Iceland not a single duck was to be seen.
No one knows to what parts they migrate. The bird is found
on the Flannen Islands, to the west of Lewis; it is seen on the
Shetland and Orkney Islands; it breeds on May Island, at the
mouth of the Firth of Forth.” Even on Heligoland the eider
duck sometimes makes its appearance, but not to breed. The
produce of the eider duck, either for personal use or as an
article of trade, contributes to the comforts of many northern
nations. The Esquimaux kill these birds with darts, pursuing
them in their little boats, watching their course by the air
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bubbles when they dive, and always striking at them when they
rise wearied to the surface. Their flesh is valued as food, and
their skins are made into warm and comfortable under
garments.

The Long-tailed Duck and the Sheldrake or Burrow Duck,
(dnas g J.I!cwmhs tadorna), likewise inhabit the northern shores
of Europe, Asia, and America. The
former often remains the whole year
in the high north, bidding defiance
to the icy winter of the Aretie cirele,
and enjoying during the summer the
light of an uninterrupted day. Often,
however, it migrates to the south,
and wanders from Greenland and
Hudson’s Bay as far as New York,
and from Spitzbergen and Iceland to Heligoland and the
Schleswig Islands. The duck likewise lines her nest with her
downs. During the winter, the sheldrake is often seen in
the west of England and in Ireland, where it is caught in nets.
On Sylt, on the Danish coast, it is half domesticated, living in
artificial burrows, and breeding even in the villages, on walls,
and in earth holes. In a pleasant valley among the downs,
which, although without trees, refreshed the eye with a verdant
carpet variegated with flowers, Naumann, the celebrated Ger-
man ornithologist, saw thousands of sheldrakes scattered in
couples over the meads, so tame that they could be approached
within twenty paces, when they flew up, but soon again alighted
on the sward. He admired the construction of the artificial
nests, often thirteen in one cavity, with a common entrance, and
communicating hy horizontal tunnels. Over every nest is a
perpendicular opening, decked with a sod. On this being raised
the duck is often seen sitting on her nest, so tame that it allows
itself to be stroked. Every householder possesses several of
these artificial burrows, from which he daily gathers during
several weeks from twenty to thirty eggs, leaving six in each
nest to be hatched. He also takes care to remove one half of
the beautiful downs, which are no less light and valuable than
those of the eider duck.

One of the most curious members of the duck family is the
large Logger-headed Duck or goose (Anas brachyptera) of the
Falkland Islands, which sometimes weighs twenty-two pounds.

Sheldrake.

—
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It was formerly called, from its extraordinary manner of
paddling and splashing upon the water, race-horse, but is now
named, much more appropriately, steamer. Its wings are too
small and weak to allow of flight, but by their aid, partly
swimming and partly flapping the surface of the water, it moves
very quickly. The manner is something like that by which the
common house duck escapes when pursued by a dog; but Mr.
Darwin, who often watched the bird, is nearly sure that the
steamer moves its wings alternately, instead of both together, as
in other birds. These clumsy logger-headed ducks make such
a noise and splashing, that the effect is exceedingly curious.
It is able to dive only a very short distance. It feeds entirely
on shell-fish from the kelp and tidal rocks; and hence its beak
and head, which it uses for the purpose of breaking them, are
so surprisingly heavy and strong, that they can scarcely be
fractured with a hammer.

Another remarkable inhabitant of the southern hemisphere is
the Rock Goose, (Anas antareticn,) which exclusively inhabits
rocky shores, and is often met with on. the Falkland Islands,
and on the west eoast of Ameriea, as far north as Chili. In the
deep and retired channels of Tierra del Fuego, the snow-white
gander, invariably accompanied by his darker consorl, and
standing close by each other on some distant rocky point, is a
common feature in the landscape.

The Mergansers differ chiefly from the sea-ducks, whom they
otherwise closely resemble both in outward form and mode of
life, by their comparatively long and slender bill, furnished
with serrated edges and hooked at the extremity. All
the British species are adorned with crests, or a tuft of
long feathers, at the back of the
head. The red-breasted merganser
is a beautiful bird, painted with a
variety of gay colours. “ The head
and throat are of a rich shining green,
the neck white, except a narrow dark
line behind ; at either side before the
wings are numerous large white
feathers bordered by velvet-black ; the lower part of the neck
and breast is chestnut-brown, varied with dark streaks, and

M

Red-Ereasted Merganzer.
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the body and wings are elegantly diversified with white, black,
and brown feathers.” (Harvey, Sea Side Book.)

The family of the Grebes and Divers approximates the duck
tribe in the order of ereation, but is distinguished by a long
conical bill, and the position of the legs, which are placed so far
back towards the tail, that when the bird leaves the water it is
obliged to stand nearly erect to preserve its equilibrium. The

rreat Cresced Grebe,

foot in the grebes is only partially webbed, the toes being merely
lobed or finned; but the divers are completely web-footed,
like the duck. These latter do honour to their name, being
most expert and indefatigable divers, remaining down some-
times for several minutes, and swimming rapidly under the
water. The Red-throated Diver preys much on the fish en-
tangled in the nets, but is often canght himself in his rapid
pursuit of the fish ; thus affording a strange example of a bird
canght under water.

The Arctic Diver enjoys among the Norwegians the reputa-
tion of being a most excellent weather-prophet. When the
skies are big with rain, the birds fly wildly about, and make the
most horrible hoarse noise, fearing that the swelled waters
should invade their nest ; on the contrary, in fine weather, their
note is different, and seemingly in an exulting strain. For this
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reason, the Norwegians, who, being mostly a maritime popula-
tion, pay the greatest attention to the aspect of the sky, think it
impious to destroy, or even to disturb, this species.

The family of Alcade, comprising the Guillemots, Auks,
Razor Bills, and Puffins, is in form of body very similar to the
Divers: the legs, which are short and
thick, are inserted very far back, and
aive a still more erect carriage to the
bird when on shore. The wings are short ..
and small in proportion to the bulk of
the body, and sometimes even, as in the
Great Auk, so much so as to be unfitted
for flicht. All these birds are of social
habits, and congregate in vast flocks on
the rocky islets and headlands of the northern coasts. At the
head of the Magdalen Bay, on Spitzbergen, for instance, there
is a high pyramidal mountain of granite, termed Rotge Hill,
from the myriads of small birds of that name (Little Auk, Alea
alce), which frequent its base, and which appear to prefer its
environs to every other part of the harbour. They are so
numerous that Admiral Beechey frequently saw an uninterrupted
line of them extending full half way over the bay, or to a distance
of more than three miles, and so close together that thirty fell at
one shot. This living column, on an average, might have been
about six yards broad, and as many deep; so that allowing
sixteen birds fo a cubic yard, there must have been nearly four
millions of birds on the wing at one time,

The calling or crying of the rotges amongst one another
sounds at a distance as if you heard a great many women scold-
ing together ; so that the noise of millions uniting in a chorus
must be terrific. On a fine summer’s day, when a glorious
sunshine gilds the snow peaks and glaciers of Spitzbergen, the
merry cry of the little ank unites with that of the willocks,
divers, cormorants, gulls, and other aguatic birds; and every-
where groups of walruses, basking in the sun, mingle their
playful roar with the husky bark of the seal. It is pleasant
to reflect that in those arctie wilds, uninhabitable by man, there
are still millions of creatures enjoying life, all owing their sup-
port to the inexhaustible * garners” of the deep.

In the Penguins of the southern hemispliere, the shortness of
M2

Greak Aulk.
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wing and aptitude for swimming and diving are still more con-
spicuous than in the auks of the
northern regions. In the water, the
penguin makes use of its small
featherless wing-stumps as paddles;
=at on land, as fore feet, with whose

Antavetic Penguin. hEi]’] it seales so T&PidT}’ the grass-
grown cliffs, as to be easily mistaken for a quadruped. When
at sea, and fishing, it comes to the surface for the purpose of
breathing, with such a spring, and dives again so instantaneously,
that at first sight no one can be sure that it is not a fish leaping
for sport.  Other sea-birds generally keep part of their body out
of the water while swimming ; but this is not the case with the
penguin, whose head alone appears upon the surface; and thus
it swims with such rapidity and perseverance, as almost to defy
many of the fishes to equal it. How much it feels itself at
home on the waters, may be inferred from the fact that Sir
James Ross once saw two penguins paddling away a thousand
miles from the nearest land.

On many uninhabited islands in the
higher latitudes of the southern hemi-
sphere, this strange bird is met with in
incredible mnumbers.  On Possession
Island, for instance, a desolate rock dis-
covered by Sir James Ross in lat.71° 567,
not the smallest appearance of vegeta-
tion could be found:; but inconceivable
myriads of penguins completely and
densely covered the whole surface of
the island, along the ledges of the pre-
cipices, and even to the summits of the
hills, attacking vigorously the sailors as they waded through
their ranks, and pecking at them with their sharp beaks, dis-
puting possession, which, together with their loud coarse notes,
and the insupportable stench from the deep bed of gnano which
had been forming for ages, made them glad to get away again,
Sir James took possession of the island in the name of Queen
Vietoria; but unfortunately its treasures of manure are hidden
beyond a far too formidable barrier of ice ever to be available
to man.

3 - : ol
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Duperrey (* Voyage de la Coquilie,”) found the Falklands
swarming with penguins. In summer and autumn these strange
birds leave their burrows early in the morning, and launch into
the sea for fishing., After having filled their eapacious stomachs,
they waddle on shore, and remain for a time congregated on the
strand, raising a dreadful clamour; after which they retire to
enjoy a noon-tide sleep among the high tussack grass or in their
burrows. In the afternoon the fishing recommences. Lesson
says that about sunset on fine summer evenings, which
unfortunately are but of rare occurrence on those fogey, storm-
visited islands, all the penguins together raise their discordant
voices, so that at a distance the noise micht be mistaken for
the hoarse murmur of a great popular assembly. As soon as
the young are sufficiently strong, the whole band leaves the
island, departing no one knows whither, though the mariners
frequenting those seas hbelieve that they spend the winter on
the ocean. This opinion seems to be corroborated by the
observations of Sir James Ross, who, on the 4th of December,
in 49° S. lat.,, met on the high sea a troop of penguins that
were doubtless on the way to their breeding place. He
admired the astonishing instinet of these creatures, half fish,
half Dbird, which leads them hundreds of miles through the
pathless ocean to their aceustomed summer abodes.

It may be imagined how the neighbouring seas must abiound
with fish, to be able to nourish such multitudes of penguins,
whose stomach is capable of holding more than two pounds, and
whose voracity is so great that they are often obliged to disgorge
their superabundant meal. The elongated stomach reaches to
the lower part of the abdomen, and the whole length of the
intestinal eanal is twenty-five feet, fifteen times longer than the
body, so that nature has evidently provided for a most vigorous
appetite, whetted by sea-bathing and sea air.

There are several species of penguins. The largest (A pfe-
nodytes antarctica) weighs about eighty pounds. It is a rare
bird, generally found singly, while the smaller species always
associate in vast numbers. In 77° S, lat., Sir James Ross caught
three of these giant penguins, the smallest of which weighed
fifty-seven pounds. In the stomach of one of them he found
ten pounds of guartz, granite, and trap fragments, swallowed
most likely to promote digestion.
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The penguin, like his northern representative the auk, lays
but cne single ego.  His not unsavoury flesh is black. Besides
his dense plumage, he is protected against the cold of the
higher latitudes by a thick cover of fat under his skin.

Humboldt’s penguin (Spheniscus Humb.) is frequently found
in the Bay of Callao. This bird is a little smaller than the
common grey penguin, with a somewhat differently coloured
back and breast. The Peruvians call it pajaro niio, < little
darling bird,” and keep it in their houses; it is very easily
tamed, gets very familiar, and follows its master like a dog.
The sight of the fat creature, awkwardly waddling about the
streets on its short feet, and violently agitating its wing-stumps
to maintain its equilibrinum, is inexpressibly grotesque. Tschudi
kept one of these tame penguins, which punctually obeyed his
call. At dinner it regularly stood like a stiff footman behind
his chair, and at night slept under his bed. When “ Pepe”
wanted a bath, he went into the kitchen and kept striking with
his beak against an earthen jar, until some one came to pour
water over him.

To the pelican tribe, which is generally distinguished by a
surface of naked skin about the
throat, capable of considerable di-
latation, and serving as a pouch for
the reception of unswallowed food,
belong among others the Cormo-
rant (Phalacrocoraz), the Frigate-
Bird (Tachypetes aquila), and the
Gannet (Sula bassana), or Solan

awogl e goose.  All these birds are of much
Gt Pelieai more active habits than the last
named family, with bodies of more

shapely form, more ample wings, and a stronger flight.

The common cormorant with his long bill, bent at the point,
and furnished with a nail, his black livery, and yellowish chin-
pouch, is a most disagreeable comrade, His smell, when alive, is
more rank and offensive than that of any other bird, and his
flesh is so disgusting, that it turns the stomach even of an
Esquimaux In spite of his voracity, he always remains thin
and meagre, the picture of a hungry parasite. But fishing he
understands remarkably well, and formerly used to be trained
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for this purpose in England, in the same manner as a nearly
related species is to the present day employed in China. M,
Fortune thus deseribes this original chase,
which hewitnessedon the Yellow River: —
“There were two boats, each containing
one man, and about ten or twelve hirds.
The latter stood perched on the sides of
the boats, and seemed to have just arrived
upon the scene of action. Their masters
now commanded them to leave the boats;
and so excellent was their training, that
they instantly obeyed, scattered them-
selves over the canal, and began to look :
for Prey. T]’]E}T have a sph:ndid Sea~ Common Cormorant.
areen eye, and quick as lightning they

see and dive upon the finny tribe, which, once caught in the sharp
notehed bill, finds escape impossible. Assoon as a cormorant rises
to the surface with his prey in his bill, his master calls him, when,
docile as a dog, he swims to the boat and surrenders the fish,
after which he again resumes his labours. And what is more
wonderful still, when one of them has got hold of a fish so large
as to be with difficulty dragged to the boat, the others come to
his assistance, and by their united strength overpower the
sprawling giant. Sometimes when a cormorant is lazy or play-
ful, and seems to forget his business, the Chinaman strikes the
water with a long bamboo near to the dreamer, and calls out
to him in an angry tone. Immediately the bird, like a school-
boy caught nodding over his lesson, gives up his play, and
returns to his duty. A small string is tied round the neck of
the birds, for fear they might be tempted to swallow the fish
themselves.”

The frigate-bird hovers over the
tropical waters. Its singularly easy
and graceful flight affords all the
charm of variety. Sometimes it is
seen balanced in mid air, its wings
spread, but apparently motionless,
its long forked tail expanding and
closing with a quick alternate mo-
tion, and its head turned inquisitively downwards ; sometimes
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it wheels rapidly, and darts to the surface of the water in pursuit
of prey ; and then again it soars so as to be lost to vision, its ele-
vation alone being sufficient to distinguish it from all other sea
birds. Sometimes it is seen 400 leagues from land ; and yet it is
said to return every night to its solitary roost. Its expanded
pinions measure from end to end fourteen feet, a prodigious extent
of wings, equalling or even surpassing that of the condor, the
lordly bird of the loftiest Andes. Being unable to swim or dive,
it seizes the flying-fish, that, springing out of the water to avoid

Flying Fish.

the jaws of the bonito, often falls a prey to the frigate-bird, or
else it compels boobies or tropic birds to disgorge. On voleanic
coasts it builds its nest in the crevices of the high cliffs, and on
the low coral islands in the loftiest trees. In the Paumotu Group,
Captain Wilkes saw whole groves covered with the nests of the
frigate-bird. When the old birds flew away, they puffed up
their red pouches to the size of a child’s head, so that it looked
as if a large bladder full of blood was attached to their neck.
The Gannet or Soland-goose (Sula Bassana) haunts the Bass
Island, a high steep rock in the Irith of Forth, whose black
precipices are painted with dazzling
stripes of white guano, the product
of the inconceivable number of birds
which settle upon the weather-beaten
ledges. The gannets incubate in the
turf of the slopes above, and you may
sit down by them and their great
downy young while their mates hover
over you with discordant sereams and
almost touch you with their outspread pinions. There is but one
landing-place, and this sole entrance to the natural fastness is
closed by a barred gate, proclaiming that man has taken pos-
session of the rock. Some years ago it was let at an annual rent

Common Gannet.




THHE GANNET—GULLS. 157

of thirty-five pounds. The eggs are not collected, and no old
bird is allowed to be shot, under a penalty of five pounds; only
the young birds are persecuted. The chase begins on the 1st of
August. They are taken with the hand or knocked on the head
with sticks, and sent to the Edinburgh market, where they fetch
about half a crown a piece. The gannet breeds also on Lundy
Island, in the Severn, on Ailsa, on the coast of Ayrshire, on the
island of St. Kilda, and hardly anywhere else in Europe. As it
must let itself fall before taking wing, it requires a steep and
precipitous breeding-station. Its mode of fishing is particularly
graceful. Rapidly skimming the surface of the sea, as soon as
it spies a fish swimming below, it rises perpendicularly over the
spot, and then, suddenly folding its wings, drops head-foremost
on its prey swifter than an arrow, and with almost unerring aim.
The prevalent colour of the full-plumaged bird is white, the
tips of its wings only being black, and some black lines about
the face, resembling eyebrows or spectacles. The pale yellow
eyes are encircled with a naked skin of fine blue, the head and
neck are buff colour, the legs black, and greenish on the fore
part. The plumage of the young bird is very different, being
blackish, dotted irregularly with small white specks,

The family of the Laride, which comprises the gulls, the
sea-swallows, the petrels, and the albatrosses, is widely spread
over the whole surface of the ocean. All the birds ol this
tribe have a powerful flight, and are distinguished by the
easy grace of their motions, striking the air at long intervals
with their wings, and generally gliding or soaring with out-
stretched pinions. Their form is handsome and well-propor-
tioned, some of them resembling the swallow, others the dove;
but their mode of life does not correspond with their beanty, as
they are all ill-famed for their predatory habits and insatiable
voracity. The ery of the sea-mew is peculiar, being a mixture
of screaming and laughing. When in the solitude of a wild
rocky coast it is heard mingling with the hoarse rolling of the
surge and the moaning wind, it harmonises well with the cha-
racter of the dreary scene, and produces a not unpleasing effect.
It is amusing to witness the movements of the sea-mews at the
mouths of the larger rivers, where they are seen in numbers,
picking up the animal substances which are cast on shore, or
come floating down with the ebbing tide. Such as are near
the breakers will mount up the surface of the water, and run
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splashing towards the crest of the wave, to get hold of the object
of their pursuit, while others are seen every now and then diving,
and reappearing with a fish in their bill. Sometimes the more
powerful sea-hawk interrupts their pleasure, pounces upon the
robbers, and scatters the secreaming band.

Many different species of gulls inhabit the northern shores,
and various are the places which they choose for breeding.
The Kittiwake or Tarrock (Larus tridactylus), one of the com-
monest sea-birds in Greenland, Iceland, the Feroés and the
Scotch islands, builds its sea-weed nest on the highest and most
" inaccessible rocks.  According to Faber (Prodromus of Ice-
landic Ornithology), its swarms are so numerous on Grimsoe,
that they darken the sun when they fly, deafen the ear when
they seream, and deck the green-capped rocks with a white
covering when they breed.

In the famous “bird-city”at the north point of Sylt, the Silvery
or Herring-gull plays a prominent
part.  Its great size, equal to that
of the raven, but with much longer
wings—its agreeable form, its pure
white plumage, of metallic brillianecy
on the back, gradually melting into
light ash-blue; the velvet-black ends
of the wings, with snowy feather tips,
the lovely yellow eye, and the deep
vellow beak, with its coral red spot, all this together forms a beau-
tiful picture, “There we stood,” says
Naumann, *surrounded by thou-
sands, that parfly hovered eclose
over our heads, uttering their shrill
screams, partly stood before us n
pairs; some on their nests, the
males keeping guard, some sleep-
ing on one leg, and others leisurely
stretching  themselves. In one

Herring Gull (¥oung).

Hermng Gull, or Silvery Gull
(Adult). word, one hardly knew what most

to admire, the uncommon cleanli-
ness an’l beauty of their plumage, the great variety and elegance
of their attitudes, their tameness, or the immense numbers
collected in so small a space.”
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In the same * bird-city,” but apart from the former, breed
also the Common Gull (Larus canus) which is much smaller
and of a more slender shape, and also the Sandwich and Caspian
Terns. It is astonishing to see how each kind of sea-bird seeks
its particular spot for breeding; only the auks and guillemots
herd promiscuously. What may induce the birds to meet in
such large bodies and then always to choose some particular
cliff? The gulls yield the fortunate possessor of their district
an annual income of at least two hundred rix-dollars. More
than thirty thousand of the eggos, which are larger than those
of the turkey, are collected every year, packed up with moss in
baskets, and sent to the market. Two or three persons are busy
from morning till evening, during the whole season, collecting
the eggs, and receive for their trouble those of the smaller hirds.-,
which may also amount to about twenty thousand.  But although
the terns appear in considerable numbers on Sylt, they have
chosen the small flat island, Norder Oog, to the west of Pel-
worm, for their chief residence. The breeding colony of the
Sandwich tern amounts here to at least a million of individuals,
so that when the birds are at rest, the island, at the distance
of a mile, resembles a white stripe in the sea; but when their
innumerable multitudes hover above it, they seem an immense
white rotatory cloud. The eggs lie in some places so close
together, that it is almost impossible to walk between them
without treading upon them ; the breeding birds often touch
one another, and would not find room, if, like all sea-swallows
that breed socially on the coast, they did not sit in the same
posture, with their head facing the water. It is incomprehensible
how each bird can find its eggs 3 it would even seem impossible,
did we not know the miracles of animal instinet. Their noise
is incessant, for even during the night they keep up a con-
tinual and lively prattle. He who approaches them during the
day is soon swrrounded by these screamers, whose whirling
thousand-tongued multitudes stun his senses; and these birds,
at other times so shy, flutter so close over his head, as often to
touch him with their wings.

On Nowaja Semlja’s ice-bound coast, on the peaks of isolated
eliffs, and suffering no other bird in his vicinity, dwells the
fierce imperious Burgomaster (Larus glauecus). None of its class
dares dispute the authority of the lordly bird, when with un-
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hesitating superiority it descends on its prey, though in the
possession of another. Although not numerous, yet it is the
general attendant on the whale-fisher whenever spoils are
to be obtained. Then it hovers over the scene of action, and
Laving marked out its morsel, descends upon it and ecarries
it off on the wing. On its descent, the most dainty pieces
must be relinquished, though in the grasp of fulmar, snow-bird,
or kittiwake.

The larger parasitical or raptorial gulls (Lestris parasiticus,
catarrhactes), are incapable of diving or plunging, their feathers
being too large in proportion to their bulk. They are therefore
obliged to live by the exertions of the lesser species, making
them disgorge what they have eaten, and dexterously catching
the rejected fish before it reaches the water. Thus we see the
o0ld feudal relations of baron and serf established as a natural
institution among the gull-tribe.

Although the sea-swallows and sea-mews are endowed with
great power of wing, yet the petrels
and albatrosses alone deserve the
name of oceanic birds, as they are
almost always found on the high
seas, at every distance from land,
and only during breeding-time seek
the solitary coasts and islands.

Rran A b e Patael: Petrels are scattered over the whole

extent of the ocean, but the petrels

which inhabit the northern seas are different from those of the

antarctic ocean, and between both are other species, that never
forsake the intertropical waters.

The Fulmar (Procellaria glaci-
alis) is at home in the high north.

.- As soon as the whale-fisher has
Wl passed the Shetland Islands, on his
- way to the Arctic Seas, this bird is
sure to accompany his track, eagerly
watching for anything thrown over-
board, Walking awkwardly on land,

Fork-tailed Fetrel. the fulmar flies to windward in the
most terrific storms, Many thousands
frequently accumulate round a dead whale, rushing in from all
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guarters. The sea immediately about the ship’s stern, when
the men are engaged in skinning their gigantic prey, is some-
times so completely covered with them that a stone can scarcely
be thrown overboard without striking one of them. When
anything is thus cast among the crowd, those nearest take
alarm, and so on, till a thousand are put in motion; but as
in rising they strike the water with their feet, a loud and most
irregular splashing is produced. It is amusing to observe with
what jealousy they view, and with what boldness they attack,
any of their species engaged in devouring the finest morsels,
and to hear the curious chuckling noise they make in their
anxiety for despatch, lest they should be disturbed. The vo-
racious birds are frequently so glutted as to be unable to fly, in
which case they rest upon the water until the advancement of
digestion restores their wonted powers. They then return to
the banquet with the same gusto as before, and although numbers
of the species may have been killed witlr boat-hooks, and float
among them, the others, nothing daunted, and unconscious of
danger to themselves, continue their gormandising labours.
When carrion is scarce, the fulmars follow the living whale, as
if they had a presentiment of his future fate, and sometimes,
by their peculiar motions while hovering on the surface of the
water, point out to the fisherman the position of the animal.
As their beak cannot make an impression on the dead whale
until some more powerful creature tears away the skin, it may
be imagined how delighted they are when man takes upon
himself the trouble of peeling a whale for them.

The Glacial Petrel (Procellaria gelida) does not seem to
approach the pole so near as the fulmar. He appears but seldom
in Ieeland, but breeds frequently in Newfoundland. The same
is the case with the Shearwater (P. puffinus), which breeds in
great numbers on the Feroé islands, and in Orcadia. The
tropical petrels are the least known. They do not appear
to gather troopwise, and but seldom follow ships. Towards
45° 8. lat. the first Pintados (P. capensis) make their ap-
pearance, and are more rarely seen after having passed 60° S,
lat. The Giant Petrel (P. gigantea), extends its flight as far as
the ice-banks of the south, where the Antarctic and the Snowy
(. antarctica et nivea) Petrels first appear, birds which never
leave thuse dreary seas, and are often seen in vast flocks floating
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upon the drift ice. Thus nature has set bounds to petrels, as to
all other creatures that swim or fly in and over the ocean, and
has divided the wide desérts of the sea among their different
species. Who can tell us the mysterious laws which assign to
each of them its limits ? Who can show us the invisible barriers
they are not allowed to pass?

The Stormy Petrel (I’. pelagica) seems to belong to every
sea. It is about the size of a swallow, and in its general ap-

Stormy Fetrel.

pearance and flight is not unlike that bird. Although the smallest
web-footed bird known, it braves the utmost fury of the tempest,
often skimming with incredible velocity the trough of the waves,
and sometimes gliding rapidly over their snowy crests. Like all
of its kind, it lives almost constantly at sea, and seeks during
the breeding season some lonely rock, where it deposits in some
fissure or erevice its solitary egg.

The mode of life of the petrels corresponds but little with
their external beauty; they are in fact the erows of the ocean,
and live upon the dead animal substances floating on its surface.
Wherever the carcase of a whale, borne along by the current,
covers the sea with a long stripe of putrid oil, they are seen
feasting in the polluted waters. All petrels have the remarkable
faculty of spouting oil of a very offensive smell, from their
nostrils when alarmed, and this apparently as a means of
defence.

The Albatross (Diomedea exulans)is the monarch of the high
seas; the picture of a hero, who, under every storm of adverse
fortune, preserves the immoveable constancy of an undaunted
heart. Proud and majestic, he swims along in his own native
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element, and without ever touching the water with his pinions,
rises with the rising billow, and falls with the falling wave.
It is truly wonderful how he bids
defiauce to the fury of the unshac-
kled elements, and how quietly he
faces the gale. ¢ He seems quite
at home,” say the sailors; and in-
deed this expression is perfectly
characteristic of his graceful ease as
he hovers over the agitated ocean.

The albatross execeeds the swan in
size, attains a weight of from 12lbs,
to 281bs., and extends his wings from
ten to thirteen feet. His plumage is white and black, harmonising
with the wave-crest and the storm-cloud, For weeks and months
together he is seen to follow the course of a ship; but, according
to Mr. Harvey (Sea Side Book), “the time he can remain on
the wing seems to have been much exaggerated, for although,
like the gull and the petrel, he is no diving-bird, he swims
with the greatest ease; and notwithstanding the enormous
length of his pinions, knows well how to rise again into the
air. He is indeed unable to take wing from a narrow deck,
but when he wishes to rise from the sea, he runs along flapping
the waters until he has acquired the necessary impetus, or meets
with a wave of a sufficient height, from whose lofty crest he
starts as from a rocky pinnacle, and resumes his extensive flight
over an immense expanse of ocean.” A short-winged species
frequents the waters of Kamtschatka and Japan; but the
wandering albatross (1. exulans) belongs more particularly to
the southern hemisphere, being rarely seen to the north of 30°
S. lat., and appearing more frequently as the higher latitudes
are approached. The regions of storms — the Cape of Good
Hope and Cape Horn—are his favourite resorts, and all travellers
know that the southern point of Africaisnot far distant as soon as
the albatrosses show themselves in larger numbers, These birds
are the vultures of the ocean; their crooked sharp-cedged beak
is better adapted to lacerate a lifeless prey, than to seize upon
the rapid fish as it darts swiftly along below the surface of
the waters. From a vast distance they smell the floating carcase
of a whale, and soon alight in considerable numbers upon the



1G4 THE INHABITANTS OF THE SEA.

giant carrion. They also feed upon the large cephalopods
that inhabit mid-ocean, and remains of these molluses are
generally found in their stomach. The Auckland and Campbell
islands seem to be two of their favourite breeding-stations
When Sir James Ross visited these secluded groups, the birds
were so assiduously breeding as to allow themselves to be
taken with the hand. The nest is built of sand mixed with
dried leaves and grasses, generally eighteen inches high, with
a diameter of twenty-seven inches at the surface, and of six feet
at the base. 'While breeding, the snow-white head and neck of
the bird project above the grasses, and betray it from afar.
On endeavouring to drive it from its eggs it defends itself va-
liantly, snapping with its beak. Its greatest enemy is a fierce
raptorial gull ( Lestris antarcticus), which is always on the look-
out, and, as soon as the albatross leaves the nest, shoots down
upon it to steal the egos.

Swift flies the albatross, but faney travels with still more rapid
wings through the realms of space, and leads us suddenly from
the lone islands of the Pacific to the north of another hemisphere.
Saint Kilda rises before us —a glorious sight when the last rays
of the setting sun, as he slowly sinks upon the ocean, light up
with dazzling splendour the towering cliffs of the island, which
one might almost fancy to be some huge volecano newly emerged
from the deep, or the impregnable bulwark of some enchanted
land. St. Kilda, one of the most striking examples of the grandest
rock-seenery, plunges on all sides perpendicularly into the sea,
so that although six miles in circumference, it affords but one
single landing-place, accessible only in fair weather. Four of
the promontories are perforated, and as many large caverns are
formed, through which the sea rolls its heaving billows. From
the eastern extremity, which rises nearly perpendicularly to the
height of 1380 feet, and is supposed to be the loftiest precipice
in Britain, the view is of indescribable sublimity. Far
below, the long heavy swell of the ocean is secen eclimbing up
the dark rock, whose base is clothed with sheets of snow-white
foam. In many places the naked rock disappears under the
myriads of sea-birds sitting upon their nests ; the air is literally
clouded with them, and the water seems profusely dotted with
the larger fowl, the smaller ones being nearly invisible on ac-
count of the distance. Every narrow ledge is thickly covered
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with kittiwakes, auks, and guillemots; all the grassy spots are
tenanted by the fulmar, and honey-combed by myriads of
puffins; while close to the water’s edge on the wet rocks, which
are hollowed out into deep recesses,
sit clusters of cormorants, erect and
motionless, like so many unclean
spirits, guarding the entrance of some |
gloomy cave. e et

On rolling down a large stone from = .ﬂ =
the summit, a strange scene of con-
fusion ensues. Here, falling like a
thunderbolt on some unfortunate fulmar sitting upon its nest,
it erushes the poor creature in an instant; then rolling down
the crags, and cutting deep furrows
in the grassy slopes, it scatters in
dismay the dense groups of auks and
guillemots. Its progress all along
is marked by the clouds of birds,
which affrighted shoot out from the
precipice to avoid the fate to which
nevertheless many fall a prey, until
at length it reaches the bottom along Common Puffin.
with its many victims. The seared
tenants of the rock now return to their resting-places, and all
is again comparatively quiet.

Several species of gulls are of common occurrence on St.
Kilda: Larus marinus, fuscus, canus, and tridactylus. The
last, or kittiwake, is the most abundant ; a social bird, choosing
the most inaccessible spots. On disturbing a colony of kitti-
wakes, most of the birds leave their nests and fly about the
intruder, uttering incessantly their clamorous but not unmusical
cry. The noise from a large flock is almost deafening; the
flapping of their wings and their loud screams, joined to the
deep guttural notes of the passing gannets, and the shrill tones
of the larger gulls, form a combination of sounds without a
parallel in nature. Probably on account of its vigilance, the
kittiwake is not pursued by the fowler.

The fulmar breeds in almost ineredible numbers on St. Kilda
(the only place in Britain where he is found), and is to the
natives by far the most important production of their barren

N
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Jand. On the crest of the highest precipices, and only on such
as are furnished with small grassy shelves, on every spot above
a few inches in extent, the fulmars have taken possession of the
rock. On being seized, they instantly disgorge a quantity of clear
amber-coloured oil, which imparts to the whole bird, its nest
and young, and even the very rock which it frequents, a peculiar
and very disagreeable odour.

Fulmar oil is one of the most valuable productions of St.
Kilda. The best is obtained from the old bird by surprising it
at night upon the rock, and tightly closing the bill until the
fowler has seized the bird between his knees with its head down-
wards. By opening the bill, the fulmar is allowed to eject
about a table-spoonful, or rather more, of oil into the dried
gullet or stomach of a solan-goose. The islanders use fulmar-
oil for their lamps, and consider it as an infallible remedy against
chronie rheumatism.

It is chiefly in pursuit of the fulmar that the St. Kildian often
endangers his life. Two of the fowlers generally proceed in
company, each furnished with several coils of rope, about half an
inch in diameter. One of them fastens one of the ropes under
his armpits, and holding the extremity of another rope in one
hand, is lowered down the ecliff. His comrade stands a little
away from the edge, holding the supporting rope firmly with
both hands and letting it out very slowly, while he allows the
other, or guide-rope, to slip out as is required from under one
foot, which looscly secures it. On reaching a ledge occupied
by birds, the fowler commences his operations, easily securing
the eggs and young birds, and knocking down the old ones with
a short stick, or catching them by a noose attached to a long
slender rod. He then secures his sport by bundling the birds
together, and tying them to a rope let down from above, depositing
at the same time in a small basket the eggs he has gathered. The
dexterity of these rocksmen is truly astonishing. The smallest
spot is considered by them as a sufficiently secure standing-place,
and they will creep on hands and knees, though cumbered with
a load of birds, along a narrow ledge, seemingly without coneern
for their personal safety. When exhibiting before strangers, a
precipice about six hundred feet high, overhanging the sea, at
a short distance from the village, is generally chosen for a dis-
play of their agility. About midway they strike against the
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rock, and rebound twelve feet or more with all the agility of a
ticht-rope dancer,

The Gannet, or Solan-goose, likewise congregates in vast
numbers about St. Kilda, from whence a portion of them take
their departure every morning to fish in the bays and channels
of the other Hebrides, the nearest of which is about fifty miles
distant. This bird is very select in the choice of its breeding-
places, which it occupies to the total exclusion of every other
species. None are to be found in Hirta, but the island of Borreray

is almost entirely occupied with them, as are also the adjacent
rocks, Stack Ly and Stack Narmin. These cliffs are remarkable
for their pointed summits and tower-
ing height, and appear, even from the
distance of many miles, asif covered
with snow, the deceptive appearance
being caused by the myriads of gan-
nets with which the rock is thickly
covered, as well as the clouds of
these birds passing and repassing in the neighbourhood of their
nests. - Petrels, shearwaters, puffins, guillemots, and auks, are
also very abundant about St. Kilda.

If we consider that similar bird-republies are to be found on
almost every rocky coast or surf-beaten eliff of the northern
seas, we must needs be astonished at the inexhaustible prodi-

N2

Black Gullemot (Winter Plumage).
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gality of Nature, which covers desolate rocks with such a pro-
fusion of life, The vast number of sea-birds is the more
surprising, as many species, such as the
guillemot, the auk, the fulmar, and the
puffin, lay but one single ege on the naked
rock, and often in so precarious a situa-
tion, that it is almost inconceivable how
breeding can take place. When the birds
are surprised and suddenly fly off, many of
the eggs tumble down into the surf. Sea-
eagles, falcons, and raptorial gulls destroy
= -~ = a great number, and pounce upon the
Auk. young ; thousands fall a prey to the rigours
of an Arctic winter; the spring-tides
sweeping over low shores, often carry away whole generations
at once, and many a maritime population lives entirely upon
the sea-fowl that breed upon the sterile soil. And yet, in spite
of so many enemies and persecutions, their numbers remain
undiminished, nor has their importance ever ceased in the
domestic economy of the rude islanders of the north.

Sea-Fowl Shooting.

But however valuable the eggs and the oil, the feathers and the
flesh of the hyperborean bird-republics may be to man, they are
far from equalling in importance the guano-producing sea~-fowl of
the tropical seas. This inestimable manure, which has become
so indispensable to the British agriculturist, is found scattered
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over many places in the intertropical regions; but its most
widely celebrated stores cover the small Chincha Islands, not far
from Pisco, about a hundred miles to the south of Callao, where
they form enormous layers 50 or 60 feet deep. The upper
strata are of a greyish-brown colour, which lower down becomes
darker ; and in the inferior strata the colour is a rusty red, as if
tinged by oxide of iron. The guano becomes progressively more
and more solid from the surface downwards, a cireumstance
naturally accounted for by the gradual
deposit of the strata and the increasing
superincumbent weight. Asis univer-
sally known, guano is formed of the
excrements of different kinds of marine ..~
birds; but the species which Tschudi, =~ = me——

the celebrated Peruvian traveller, more Black Skimmer. (Rhynachops
particularly enumerates are — Larus i

modestus (Tschudi), Rhynchops nigra (Linn.), Plotus anhinga
(Linmn.), Pelecanus thayus (Mol.), Phalacrocorax Gaimardii and
albigula (Tsch.), and chiefly the Sula variegata (Tsch.).

The immense flocks of these birds, as they fly along the coast,
appear like aérial islands; and when their vast numbers, their
extraordinary voracity, and the facility with which they procure
their food are considered, we cannot be surprised at the magni-
tude of the beds of guano which have resulted from the uninter-
rupted accumulations of countless ages. During the first year
of the deposit the strata are white, and the guano is then called
Guano blanco. In the opinion of the Peruvian cultivators, this
is the most efficacious kind. As soon as the dealers in guano
begin to work one of the beds, the island on which it is formed
is abandoned by the birds. It has also been remarked that, since
the increase of trade and navigation, they have withdrawn from
the islands in the neighbourhood of the ports. TUnder the em-
pire of the Incas, the guano was regarded as an important branch
of state economy. It was forbidden, on pain of death, to kill
the young birds. Each island had its own inspector, and was
assigned to a certain province. The whole distance between
Arica and Chaucay, a length of two hundred nautical miles, was
exclusively manured with guano. These wise provisions have
been entirely forgotien by the Spaniards, but the Peruvians now
begin to discover the error of their former masters, and look
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forward with anxiety to the period when the guano will no longer
suffice for the wants of husbandry. At the present day they use
it chiefly in the cultivation of maize and potatoes. A few weeks
after the seeds begin to shoot, a little hole is made round each
root and filled up with guano, which is afterwards covered with a
layer of earth. After the lapse of twelve or fifteen hours, the
whole field is laid under water, and left in that state for about
half a day. Of the guano blanco a less quantity suffices, and the
field must be more speedilyand abundantly watered, otherwise the
roots would be destroyed. The effect of this manure is ineredibly
rapid. In a few days the growth of the plant is doubled ; if the
manure is repeated a second time, but in smaller quantity, a rich
harvest is certain;— at least the produce will be three times
areater than that which would have been obtained from the un-
manured soil. The uniformity of climate, along a coast where
rain is never known to fall, contributes essentially to the superior
quality of the Chincha guano, as atmospherical precipitations
paturally dissolve and wash away many of the most fertilising
salts.

The consumption of guano in Western Europe, and particu-
larly in England, increases with surprising rapidity. On the
island of Iquique a layer thirty feet deep, and covering a space
of 220,000 square feet, has been entirely removed within twenty-
seven years. In the year 1854, 250,000 tons were dug in the
Chincha Islands, and the actual annual exportation amounts to
double the quantity. The digestive functions of the Sula and
her companions thus bring in larger sums to the Peruvian
Government than all the silver mines of Cerro de Pasco, and
the transport of the guano employs larger fleets than ever Spain
possessed at the brightest period of her power.

“The Chincha Islands,” says Castelnau (Expédition dans les
Parties Centrales de U Amérique du Sud ; Paris, 1851), * are
completely desert and devoid of vegetation ; their granite soil
is clearly distinguished by its colour from the thick stra-
tum of guano with which it is covered, and the surface of
which looks at a distance like snow. The steep banks render
landing difficult, but facilitate at the same time the shipping of
the produce, as the vessels lie at anchor close to the pits.
Digging takes place at three places, close to one another, and
the traveller has only to compare the enormous deposits with
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the smallness of the excavations, which at some distance are
‘hardly perceptible, to convince himself of the inexhaustible
- supply. Some huts have been constructed on the island, where,
in the midst of ammoniacal effluvia, some Peruvian custom-
house officers and soldiers superintend the working of the
guano-mines,”

Birda of Pasaage.
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CHAP. XL

THE REPTILES OF THE OCEAN.

The SBaurians of the Past Seas.—The Anatomical Structure of the Turtles—
Their Size—Their Visits to the Shores—The Dangers that await their Young
—Turtles on the Brazilian Coast—Prince Maximilian of Neuwied and the
Turtle—Conflicts of the Turtles with Wild Dogs and Tigers on the Coast of
Java— Turtle-catching on Ascension Island — Tortoise-shell —The Ambly-
rhynchus eristatus-—Marine Snakes —The Great Sea-Snake.

Tuere was a time when the reptiles were the monarchs
of the sea, when the ocean swarmed with gigantic saurians,
tyrants of the fishes, combining the swift-
ness of the dolphin with the rapacity of the
crocodile.  Had those monsters of the deep
been endowed with human intelligence,
they would most likely also, with human
arrogance, have boasted of an eternal sway.
For where in the whole ocean was the
enemy that could cope with them? Did
not all beings flee wherever they appeared 7
and did not the inexhaustible sea promise
them an everlasting supply of food ?

But in spite of their colossal power, the
saurians, like all created beings, have been
forced to succumb to time.

Centuries and centuries passed on, the
sea and air gradually changed, the tempe-
rature of the elements no longer remained
the same, and thus by degrees a new ocean
and a new atmosphere were formed, uncon-
genial to the nature of those huge reptiles.
Thus they have been effaced from the roll
of living things, and some petrified re-
mains alone bear testimony to their former
existence,

The most powerful saurians of the present day—the crocodile

Ichthyosaurus,
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and the alligator—have left to other creatures the dominion of
the seas, and retired to the rivers
and swamps of the tropical zone;
the lizards have abandoned the
ocean, which now harbours no other
reptiles in its bosom than turtles
and sea-snalkes,

In general, all the animals be-
longing to this class are the most
disgusting ereatures in existence, true types of moral and phy-
sical deformity, so that the very thought of the slimy toad or
cold snake is almost enough to make one shudder. The turtles
alone seem to have escaped this universal abhorrence,— be it
that a harmless temper gains friends even when associated with
a homely appearance, or that their various utility prepossesses us
in their favour,— while all other reptiles, with the exception of
some savoury lizards and frogs, are either perfectly useless or
dangerous to man.

The anatomy of the turtle offers many points of interest; its
vertebrae, ribs, and breast-bone growing together so as to form a
bony envelope round the whole animal. This harness is covered
by the skin, which in its turn is bedecked with large scales, while
all the muscles and other soft parts are enclosed in the inner
cavity. Only the head, feet, and tail protrude through openings
between the upper and under carapace, and these can, by the
land tortoises at least, be withdrawn entirely under the former.
This is the only protection which Nature has afforded these
animals against their enemies, for they have neither swiftness of
flight, nor any offensive weapon at their command. But as soon
as anything suspicious approaches, they conceal themselves
under their massive cover, and oppose to every attack by tooth
or nail the passive resistance of an impenetrable shield. Most
of their enemies find it, besides, no easy task to turn them on
their back, as many species attain a very considerable weight, so
that their mere bulk constitutes a good defence. It might be
supposed that this protection could only avail for a short time,
as the want of air must soon force the animal to stretch its head
out of its hiding-place, and thisindeed would be the case, if kind
Nature had not taken her measures against this emergency, by
giving the creature a cold blood, so that it can remain a very

Alligator Lucius
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long time without breathing; long enough, at least, to tire the
patience of the most obstinate foe.

skelebon of Tortoise.

A, superior maxilla ; n, inferior maxilla ; o, ossiculum auditus ; b, os hyoides : g, cervical vertebra ;
F, dorsal vertebre ; G, sacrum ; ®H, caudal vertebrae ; 1, dorsal ribs ; x, marginal scales ; w, scapula ;
o, coracoid bone ; », 08 humeri ; g, radius ; ®, ulna; s, bones of the carpus ; T, metacarpal bones ;
v, digital phalanges; w, pelvis; w, femur; X, tibia; ¥, fibula; 2z, tarsus; =, metatarsus;
A.¥., phalanges of the foot.

But how comes it, the reader may ask, that respiration, which
pours a warm current through our veins, fails in raising the
temperature of the turtle’s blood ?

Without entering into a lengthened description of the human
heart, I shall merely observe that it consists of two halves (each
half being again subdivided into two separate chambers), and
that the right half, which receives venous blood and pours it
into the lungs, is completely separated by a partition from the
left half, which receives arterial or aérated blood from the lungs,
and propels it into every part of the body. Thus the two dif-
ferent kinds of blood are completely separated, so that an
wnmiizced venous blood flows into the lungs, where it is converted

by the oxygen of the air into arterial blood. But this connection, «

like most chemical processes, takes place under an evolution of
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heat, which is so considerable that our internal temperature
constantly maintains itself at the height of 98° F.

Smaller Circulation. Through the Lungs.

i e

Pulmonary========--= Pulmonary
Artery. Veins.
Right Auricle ====---= N o s2mtmm o Lt Airlcle.
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hfuod to tl!:e- ur';q:.:nflﬂ blood
heart. Trom the heart.

Greater Circulation. Through the Body.

Thearetic Representation of the Cireulation in
Tammals and Birds.

But the turtle’s heart is differently formed, consisting, as the
annexed theoretic representation shows, of but one ventricle and
two auricles, so that a mixed, or only half aérated blood circulates

Right Auricle---=-— SN A= - = Left Anricle.

Single Ventriele™™ ™ "7 /

Arierics

Theoretic Representation of the Circulation 1n Reptiles.

throughout the body, which naturally produces a torpidity of the
whole vital process. Besides, the lungs of the reptiles are inca-
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pable of aérating so great a quantity of blood as ours, as their cells
are much larger, thus offering less surface to the action of the air ;
and finally, the ribs of the turtles being immovable, they are in-
capable of extending the lungs, so that the animal is absolutely
obliged to swallow the necessary supply of air, and to pump it, as
it were, into the lungs, by contracting the muscles of the throat.
Thus we see that every precaution has been taken to reduce respi-
ration to a low standard, and prevent the evolution of heat. With
this indolence of its cold-blooded circulation, the whole nature
of the animal is in harmony ; the bluntness of its senses, its want
of intelligence, its slow movements, and its long endurance of
hunger, thirst, and want of air. It leads but a drowsy dream-
like existence, and yet, we may be sure, it is far from unhappy,
for all its functions and organs agree perfectly one with the other,
and when concord reigns, enjoyment of some kind must exist.

The turtles are distinguished from the land tortoises particu-
larly by their large and long fin-shaped feet, and also by a
longer tail, which serves them as a rudder. They have no teeth,
but the horny upper jaw closes over the lower like the lid of a
box, thus serving them as excellent shears, either for crushing
shells or dividing the tough fibres of the sea-grass.

They are at home in all the warmer seas, but sometimes they
are carried by oceanic streams far away from their accustomed
haunts. Thus, in the year 1752,
a Green turtle, six feet long, and
weighing 900 pounds, stranded near
Dieppe; and in 1778 another, seven
feet long,on the coastof Languedoc.
One taken on the coast of Cornwall
in July, 1756, measured from the
tip of the nose to the end of the shell, six feet nine inches, and
the weight was supposed to be nearly 800 pounds. These few
examples show us that the turtles rank among the larger inha-
bitants of the ocean, although they are far from attaining the
fabulous proportions assigned to them by Pliny (whe makes the
Indians use their shells as boats or roofs), or the enormous size
of some colossal extinet species, such as the fossil tortoise from
the Siwala hills, preserved in the East Indian Museum, which
measures twelve feet in length. They live almost constantly at
sea, partly on shell-fish, like the fierce Loggerhead turtle

Green Tuartle.
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(Testudo Cavetta), partly on sea-grass, like the Green turtle
(1. Midas), and only go on shore during the warmest months
of the year, for the purpose of laying
their eggs.

“We followed the monotonous sea-
coast,” says Prince Maximilian of
Neuwied, in his interesting ¢ Tra-
vels through the Brazils;” “our

SERpTe
two soldiers, a Negro and an Indian, Ty
frequently stopping to dig turtle-eggs Loggerhead Turtle.

out of the sand, which, boiled in sea-

water, used to form our evening repast. Once, while they were
busy gathering drift-wood for cooking, we found at a small
distance from our fire an enormous turtle busy laying her eggs.
We could not possibly have met with anything more agreeable ;
the creature seemed to have crawled there for the express
purpose of providing for our supper. Our presence did not
discompose her in the least; she allowed herself to be touched,
and even raised from the ground, for which purpose four men
were required. During our loud deliberations on her future
fate, she gave no other sign of uneasiness than a blowing sound,
and continued to work slowly with her hind fins, throwing up
the earth at regular intervals.

One of the soldiers stretched himself out at full length on the
ground near the purveyor of our kitchen, inserted hisarm into the
earth-hole, and threw out the eggs as they were laid by the
turtle. In this manner above a hundred were collected in about
ten minutes. A council was now held as to the means of adding
the beast to our collection, but as it would have required an
additional mule for the transport, we gave it its life. These
colossal turtles—Midas, Coriacea, and Caretta—especially choose
these desert coasts for the laying of their eggs. They emerge
from the sea in the dusk of evening, and then crawl back again
into the water one or two hours after the setting of the sun.
Thus also the friendly turtle, which had so abundantly provided
for our wants, disappeared after a short time ; we found the large
hole filled up, and a broad trace in the sand showed that the
animal had again retreated to its favourite element. The Midas
is said to lay from fen to twelve dozen, and the Coriacea from
eighteen to twenty dozen eggs at once.”
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The wild sand coast of Bantam (Java) is annually frequented
by a large number of turtles. They are often obliged to creep
over nearly a quarter of a mile of the beach, before finding at
the foot of the sand-dunes a dry and loose soil fit for their pur-
pose ; and on this journey, which for them is a very long one, they
have many dangers to encounter. Hundreds of their skeletons
lie scattered about the strand, many of them five feet long, and

three feet broad ; some bleached and cleaned by time, others still -

half filled with putrid intestines, and others, again, quite fresh
and bleeding. High in the air a number of birds of prey wheel
about, scared by the traveller’s approach. Here is the place
where the turtles are attacked by the wild dogs. In packs of
from twenty to fifty, the growling rabble assails the poor sea-
animal ab every accessible point, gnaws and tugs at the feet and
at the head, and succeeds by united efforts in turning the huge
creature upon its back. Then the abdominal scales are torn off,
and the ravenous dogs hold a bloody meal on the flesh, intestines,
and eggs of their defenceless prey. Sometimes, however, the
turtle escapes their rage, and dragging its lacerating tormentors
along with it, succeeds in regaining the friendly sea. Nor
do the dogs always enjoy an undisturbed repast. Often
during the night, the “lord of the wilderness,” the royal tiger,
bursts out of the forest, pauses for a moment, casts a glance over
the strand, approaches slowly, and then with one bound, acecom-
panied by a terrific roar, springs among the dogs, scattering
the howling band like chaff before the wind. And now it is
the tiger’s turn to feast, but even he, though rarely, is sometimes
disturbed by man. Thus, on this lonely, melancholy coast, wild
dogs and tigers wage an unequal war with the inhabitants of the
oCcean.

The cold-blooded turtle is obliged to confide the hatching of
hereggs to the sun, which generally accomplishes the task in three
weeks, On creeping out of the ege, the young, even those of
the largest species, are not larger than half-a-crown and of a
white colour. Unprotected by a parent’s tenderness, the poor
little ereatures seem only to be born for immediate death. Their
first instinctive movements are towards the element for which
they are destined; slowly they drag themselves towards the
water, but the sea meets them with a rough embrace, and the

SR B -
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unmerciful waves generally throw them back again upon the
shore. Here they are attacked by great sea-birds, storks and
herons, against which, in spite of their smallness, they make
feeble efforts of defence, or by still more powerful beasts of
prey; and thus the greater part of the unfortunate brood is
destroyed at its very first entrance into life ; while those which
reach the sea, are generally devoured by sharks and other sharp-
toothed fishes. It is therefore not in vain that the turtle lays
four or five hundred eggs in the course of a single summer, for
were she less fruitful, the race would long since have been ex-
tinguished.

I need hardly mention, that the flesh of the green turtle is
everywhere esteemed as a first-rate delicacy. The king of the
Manga Reva Islands in the South Sea keeps them in a pen for
the wants of his table; and the London alderman is said to
know no greater enjoyment than swallowing a basin of turtle-
soup. Hence it is no wonder that the mariner, tived of salt-heef
and dried peas, persecutes them on all the coasts of the tropical
seas, wherever solitude, a flat beach, and a favourable season
promise to reward his trouble.

Bernardin de St. Pierre gives us the following picturesque
description of turtle-catching on Ascension Island ; — * Fire-
wood, a kettle, and the great boat-sail were landed, and the
sailors lay down to sleep, as the turtles do not emerge from the
sea before night-fall. The moon rose above the horizon and
illumined the solitude, but her light, which adds new charms to
a friendly prospect, rendered this desolate scene more dreary
still. We were at the foot of a black hillock, on whose summit
mariners had planted a great cross. Before us lay the plain,
covered with innumerable blocks of black lava, whose crests,
whitened by the drippings of the sea-birds, glistened in the
moonbeam. These pallid heads on dark bodies, some of which
were upright, and others reclined, appeared to us like phantoms
hovering over tombs. The greatest stillness reigned over this
desolate earth, interrupted only from time to time by the break-
ing of a wave, or the shriek of a sea-bird. We went to the
great bay to await the arrival of the turtles, and there we lay
tlat upon the sand in the deepest silence, as the least noise
frightens the turtles, and causes them to withdraw. At last we

0
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saw three of them rising out of the water, and slowly ereeping
on shore, like black masses. We immediately ran up to the
first, but our impatience caused it to drop immediately again
into the sea, where it escaped our pursuit. The second, which
had already advanced too far, was unable to retreat; we turned
it on its back. In this way we caught about fifty turtles, some
of which weighed five hundred pounds. Next morning, at ten,
the boat came to feteh the produce of our nocturnal sport.
This work occupied us the whole day, and in the evening the
superfluons turtles were restored to the sea. If suffered to
remain a long time on their back, their eyes become blood-
red, and start out of their sockets. We found several on
the strand that had been allowed to perish in this position, a
cruel negligence, of which thoughtless sailors are but too often
ouilty.”

In the sea, also, the turtles are pursued by man. In the clear
West Indian waters, where they are frequently seen at great
depths, feeding on the sea-grass meadows, divers plunge after
them and raise them to the surface. Sometimes they are har-
pooned, or even caught sleeping on the waters.

The ancient Romans, who spent such extravagant sums upon
dishes repugnant to our taste, seem to have had but little relish for
turtle flesh, which otherwise the conquerors of the world might
easily have obtained from the Red Sea; for though we read that
Vitellius feasted upon the brains of pheasants, and the tongues
of nightingales, it is nowhere mentioned, that he ever, like the
Lord Mayor of London, set seven hundred tureens of turtle
soup before his guests,

On the other hand, they made a very extensive use of tortoise-
shell, the produce of the Hawk’s-bill turtle (7es-
tudo imbricata) a native both of the American
and Asiatic seas, and sometimes, but more ra.rély,
met with in the Mediterranean. The flesh
of the animal is not held in any estimation as a
food, but the plates of the shell being thicker,
stronger, and cleaner than those of any other
species, render it of great importance as an article

Hawk'"s-bill Turtie.
of trade.
“Carvilius Pollio,” says Pliny, *a man of great invention in
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matters pertaining to luxury, was the first who ecut the plates of
the tortoise for veneering or inlaying.” The Romans imported
large quantities of this precious article from Egypt, and under
the reign of Augustus, the wealthy patricians used even to inlay
the doors and columns of their palaces with it. When Alexan-
dria was taken by Julius Casar, the warehouses were so full of
tortoise-shell that the conqueror proposed to make it the principal
ornament of his triumph.

The use of tortoise-shell for the decoration of houses and fur-
niture is long since out of fashion, but it is still in great request
for the making of combs and boxes. By steeping it in boiling
water it softens, and may then, by a strong pressure, be moulded
into any form. When a considerable extent of surface is re-
quired, different pieces must be joined together. This is done
by seraping thin the edges of the pieces to be united, and laying
them over each other while they are in the heated and softened
state ; strong pressure being then applied, they become com-
letely agglutinated. It is in this way that gold, silver, and
other metals for different ornaments are made to adhere to
tortoise-shell.

When, at the beginning of the chapter, I mentioned that the
lizards had entirely forsaken the ocean, I forgot that the Gala-
pagos Islands in the South Sea, right under the Equator,
exclusively possess a maritime animal of this kind, which, from
its being the sole existing representative, or dwindled descend-
ant of the giant oceanic saurians of yore, is far too interesting
to be passed unnoticed. This lizard is extremely common
on all the islands throughout the Archipelago. It lives ex-
clusively on the rocky sea-beaches, and is never found,— at
least Mr. Darwin never saw one,—even ten yards inshore. Itis
a hideous-looking ereature, of a dirty black colour, stupid and
sluggish in its movements, The usual length of a full-grown
oue is about a yard, but there are sume even four feet long.
These lizards were occasionally seen some hundred yards from

02
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the shore, swimming about ; and Captain Collnett, in his “Voy-
age,” says they go out to sea in shoals to fish. With respect to
the object, Mr. Darwin believes he is mistaken; but the fact, stated
on such good authority. cannot be doubted. When in the water
the animal swims with perfect ease and quickness by a serpen-
tine movement of its body and flattened tail ; the legs, during
this time, being motionless and closely collapsed on its sides.
A seaman of the ¢ Beagle” sank one with a heavy weight at-
tached to it, thinking thus to kill it directly ; but when an hour
afterwards he drew up the line the lizard was quite active.
Their limbs and strong claws are admirably adapted for crawling
over the rugged and fissured masses of lava, which every where
form the coast. In such situations a group of six or seven of
these hideous reptiles may oftentimes be seen on the black
rocks, a few feet above the surf, basking in the sun with out-
stretched legs.

Mr. Darwin opened the stomach of several, and in each case
found it largely distended with minced sea-weed, of a kind growing
at the bottom of the sea, at some little distance from the coast.
The nature of this lizard’s food, as well as the structure of its
tail, and the certain fact of its having been seen voluntarily
swimming out at sea, absolutely prove its aquatic habits; yet
there is in {his respect one strange anomaly, namely, that when
frightened it will not enter the water. From this cause it is
easy to drive these lizards down to any little point overhanging
the sea, where they will sooner allow a person to catch hold of
their tail than jump into the water. They do not seem to have
any notion of biting ; but when much frightened they squirt a
drop of fluid from each nostril. One day Mr. Darwin carried one
to a deep pool left by the retiring tide, and threw it in several
times as far as he was able. It invariably returned in a direct
line to the spot where he stood. It swam near the bottom with
a very graceful and rapid movement, and occasionally aided
itself over the uneven ground with its feet. As soon as it ar-
rived near the margin, but still being under water, it either
tried to conceal itself in the tufts of sea-weed, or it entered some
crevice. As soon as it thought the danger was past, it crawled
out on the dry rocks and shuffled away as quickly as it could.
Myr. Darwin several times caught this same lizard by driving it
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down to a point, and, though possessed of such perfect powers
of diving and swimming, nothing could induce it to enter the
water ; and as often as he threw it in, it returned in the manner
above described.

Perhaps this singular piece of apparent stupidity may be
accounted for by the circumstance that this reptile has no
enemy whatever on shore, whereas at sea it must often fall
a prey to the numerous sharks., Hence, probably nrged by a
fixed and hereditary instinet that the shore is its place of safety,
whatever the emergency may be, it there takes refuge. On a
comparison of this singular animal with the true iguanas, the
most striking and important discrepancy is in the form of the
head. Instead of the long pointed narrow muzzle of those
species, we have here a short obtusely truncated head, not so
long as it is broad ; the mouth consequently is capable of being
opened to only a very small extent. IFrom this circumstance,
and from the crest on its head, it has received the Latin name
of Amblyrhynclhus cristatus.

The serpent race, which thrives so abundantly in the tropical
forests and morasses, has also its marine representatives in the
Indian and Pacific Oceans, where more than fifty species of
Hydrophis, Pelamys, and Chersydra have been found. They
are distinguished from their terrestrial relations by the flattened
form of their tail, the planes of which being directed vertically
aive it the properties of a powerful oar, in strik-
ing the water by lateral oscillations. These sea-
snakes always appear to prefer calms, swimming
on the still surface in an undulating manner,
never raising the head much from the surface,
or vaulting out of the water. They dive with
facility on the approach of danger, but do not
appear to be particularly timid.

The Pelamys bicolor is very common from
India to Otaheite. In the seas of Mindoro and
Sooloo, Mr. Adams saw thousands swimming on the top of the
water, especially in eddies and tide-ways where the ripple
collects numerous fish and medusa, which principally constitute
their prey. Their tongue is white and forked, differing in

i
Waker-Snake,
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respect of its colour from the tongue of other snakes, which is
generally black. The water-snakes, which are frequently
beautifully banded, and as thick as a man’s leg, are said to be
highly venomous. Captain Cook, in one of his voyages, * saw
abundance of water-snakes, one of which was coming up the
side of our ship, and our men beat it off. The Spaniards
affirm there is no cure for such as are bit by them; and one
of our blacks happened to fall under that misfortune, and died
notwithstanding the utmost care was taken by our surgeons to
recover him.”

Such are the real sea-snakes as they are met with by ordinary
travellers, while the great sea-serpent, which from time to time
dives up in the columns of the newspapers, must, until better
evidence be brought forward for its existence, be banished to
those dim regions peopled by unicorns, griffins, krakens, and
tailed men.

Olaus Magnus, it is true, speaks of the great sea-snake as if
it made its daily appearance on the Norwegian coast. Accord-
ing to him, it inhabits the rocky caves near Bergen, and
wanders forth at night, particularly by moonshine, to commit its
depredations by sea and land; as calves and pigs seem to suit
its appetite as well as fishes and lobsters. The body is covered
with scales, a long mane flows along the neck, and the head,
furnished with two glistening eyes, rises like a mast out of the
water. It often attacks ships, and picks up seamen from the
deck. This description may serve as an example of the bold-
ness with which authors have sometimes asserted the most
extravagant things. _

The Greenland missionary Egede tells us in his Journal, that
“on the Gth of July, 1734, there appeared a very large and
frightful sea-monster, which raised itself so high out of the
water that its head reached above our main-top. It had a
long sharp snout, very broad flappers, and spouted water like a
whale. The body seemed to be covered with scales, the skin
was uneven and wrinkled, and the lower part was formed like a
snake. After some time the creature plunged backwards into
the water, and then turned its tail up above the surface, a
whole ship-length from the head.”

It is hard to disbelieve so pious and excellent a man, whose
excited fancy no doubt gave extraordinary forms and dimensions
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to some commoner sea-animal of large size; but the testimony
of a Scoresby, who during his frequent Arctic voyages never
saw anything of the kind, would have been more convincing.

If to this account of Egede be added the reports of some
other northern divines, such as Pontoppidan, the missionary
Nicholas Gramius, and Maclean, who either pretend to have
actually seen the monster or write about it from hearsay—and
the testimony of a few seamen, among others of Captain
M:Quhae of the Dwmdalus, who, on the 6th of August, 1848,
saw a sea-snake on his homeward voyage from the East Indies ;
we have all the evidence extant in favour of the existence of
the monstrous animal.

In opposition to these testimonies, inecredulous naturalists beg
to remark, that no museum possesses a single bone of the huge
snake, and that its body has nowhere been found swimming on
the ocean or cast ashore. They therefore agree with Professor
Owen in regarding the negative evidence, from the utter absence
of any recent remains, as stronger against their actual existence
than the positive statements which have hitherto weighed with
the public mind in favour of their reality; and believe that a
larger body of evidence from eye-witnesses might be got
together in proof of the reality of ghosts than in proof of the
existence of the great sea-serpent.

The plain truth seems to be that lines of rolling porpoises,
resembling a long string of buoys, first gave origin to the
marvellous stories of the fabulous monster. For, keeping in
close single file, and progressing rapidly along the calm surface
of the water by a succession of leaps or demivaults forward,
part only of their uncouth forms appears to the eye, so as to
resemble the undulatory motions of omne large serpentifor
animal.
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CHAP. XII.
THE MARINE FISHES.

General Observations on Fishes — Their Locomotive Organs — Tail — Fins.—
Classification of Fishes by Cuvier.— Air-Bladder.—Scales. — Beauty of the
Tropical Fishes. — The Gills. — Terrestrial Voyages of the Anabas and the
Hassar. — Examples of Parental Affection. — Organs of Sense. — Offensive
Weapons of Fishes.—The Sea-Wolf.—The Shark.—The Saw-Fish.—The Sword-
Fish.— The Torpedo.— The Star-Gazer. — The Angler.—The Chmtodon Ros-
tratus. — The Remora, used for catching Turtles. — Defensive Weapons of
Fishes.—The Weever.—The Stickleback.—The Sun-Fish.—The Flying-Fish.—
The numercus Enemies of the Fishes,—Importance and History of the Herring
Fishery.—The Pilchard.—The Sprat.—The Anchovy.—The Cod.—The Stur-
geons,.—The Salmon.—The Tunny.—The Mackerel Family.—The Eel.—The
Murey.—The Conger.—The Sand-Launce.——The Plectognaths,—The Sea-Horse.
—The Pipe-Fish.—The Flat-Fishes.—The Rays.—The Fecundity of Fishes,

Tue bosom of the ocean is full of mysteries; it conceals a whole
world of curiously-shaped animals, which the naturalist only
superficially knows, and may, perhaps, never be able to fathom.
To observe the habits of terrestrial animals, and accurately to
determine their various species, is a comparatively easy task;
but the denser element in which fishes live prevents us from
following their motions with exactness, from studying their
instinets, and from noting with fidelity their specific differences.

Since Pliny, who mentions but seventy-four different kinds of
fishes, the number of known species has indeed enormously in-
creased. The ancients, who knew only the waters of the Medi-
terranean and a very small part of the ocean, had no conception
of the finny multitudes inhabiting the tropical and icy seas ;
but although modern science has succeeded in describing and
picturing above eight thousand different kinds of fishes, yet
there can be no doubt that many still unknown species dwell in

the depths of ocean, or in the distant seas which are but seldom
visited by the European mariner.
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If the whole economy of the world of fishes were opened to
our view, the magnificent picture would, no doubt, give us ad-
ditional reasons for admiring the infinite wisdom ot the Creator;
but the little we do know suffices to convinece us that the
same wonderful harmony existing between the anatomical
structure and the outward relations or mode of life in birds and
mammiferous quadrnpeds is also to be found in fishes, and that
these creatures, though occupying a lower grade in Creation, are
no less beautifully adapted to the peculiar element in which
they are destined to live and move.

This strikes us at once in their external form, which, though
subject to great variety, being sometimes spherical as in the
globé-fish, or eubical as in the ostracion, or expanded as in the
skate, or snake-like as in the eel, is generally that of an elon-
aated oval, slightly compressed laterally, a shape which enables
the fishes to traverse their native fluid with the greatest celerity
and ease. We wisely endeavour to imitate this peculiar form
in the construction of our ships, yet the rapidity with which the
fastest clipper cleaves the waters is nothing to the velocity of an
animal formed to reside in that element. The flight of an
arrow is not more rapid than the darting of a tunny, a salmon,
or a gilt-head through the water. It has been calculated that a
salmon will glide over 86,400 feet in an hour, that it will
advance more than a degree of the meridian of the earth in a
day, and that it conld easily make the tour of the world in some
weeks, were it desirous of emulating the fame of a Cook or of
a Magellan. Every part of the body seems exerted in this
despatch ; the fins, the tail, and the motion of the whole back-
bone assist progression ; and it is to this admirable flexibility of
body, which mocks the efforts of art, that fishes owe the
astonishing rapidity of their movements.

Whales and dolphins move onwards by striking the water
in a vertical direction; while fishes glide along by laterally
curving and extending the spine. In some species, such as the
eel, the whole body is flexible; but most of them paddle away
with their tail to the rigcht and left, and are thus driven forwards
by the resistance of the water. Consequently the power of
fishes is chiefly concentrated in the muscles bending the spine
sideways, and generally we find these parts so much developed
as to form the greatest part of the body.
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The fins are the most important auxiliary organs of locomo-
tion in fishes. The dorsal, eaudal, and anal fins serve by their
vertical position to increase the extent of the rowing surface,
and to maintain the animal’s balance, while the pectoral and

Skeleton of tne Ferch.

a A, Dorsal Fins ; 8, Caudal ; ¢, Anal ; p, Ventral ; g, Pectaral,

ventral fins, which must be considered as the representatives of
the fore and hind limbs of other vertebrata, are, moreover, of
areat assistance in directing its movements. With the help of
these organs, fishes can advance or retrograde, ascend or descend
in the water as they please, and it is curious to observe Low,
alternately extending or contracting one fin or the other, they
gracefully plough the liquid element in every direction.

It is no less wonderful how perfectly the size and texture of
the fins corresponds with the habits and necessities of the
different species of fishes. Those which traverse vast portions
of the ocean, or have frequently to struggle against swelling
waves,are furnished with large and strong fins, while these organs
are soft in the species which confine themselves to greater
depths, where the winds cease to disturb the waters.

From the great variety which is met with both in the number
and position of the fins, they are also of the greatest use in the
classification of fishes, and afford the naturalist many of the
chief characters which serve to distinguish the several orders,
families, genera, and species of these aquatic vertebrates.®

# Cuvier divides the fishes into:

I. Chondropterygii—Skeleton cartilaginous; fins supported by cartilaginous
rays; and

I1. Osteopterygii—Skeleton composed of true bone.

L
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Most fishes possess a remarkable accessory organ of locomo-
tion in the air-bladder or swim-bladder which extends to a
greater or smaller distance along the ventral surface of the
spine, and enables them voluntarily to increase or diminish the
specific gravity of their body. When they contract this remark-
able gas-reservoir, or press out the included air by means of the
abdominal musecles, the bulk of the body is diminished, its
weight in proportion to the water is increased, and the fish
swims easily at a greater depth. The contrary takes place on
relaxing the tension of the abdominal muscles; and thus we
see fishes rise and fall in their denser element by the applica-
tion of the same physical law which is made use of by our
aéronauts, to scale the heavens or to descend again upon the

The Chondropterygii are subdivided into three orders :

() Sturionidae (sturgeons), with free gills.

(#) Selacii (rays, sharks), with gills fixed and a mouth formed for mastication.

{¢) Cyclostomata (lamprey, myxine), with gills fixed and & mouth formed for
suction,

The osseous fishes, which are fur more numerous, are subdivided into six
orders :

(¢) Acanthopterygii; distinguished by the stiff spines which constitute the
first fin-rays of the dorsal fin, or which support the anterior fin of the back in
case there are two dorsals. In some eases the anterior dorsal fin is only repre-
sented by detached spines. The first rays of the anal fin are likewise spinous,
as well as the first ray of the ventral fin. To this extensive order, which ecom-
prises about three-fourths of the osseous fishes, belong, among others, the
families of the perches, gurnards, mackerels, mullets, breams, gobies, blennies,
&e.

The three following orders of the osseous fishes have the rays that support the
fins soft and composed of numerous pieces articulated with each other, with the
exception in some ecases of the first ray of the dorsal, or of the pectoral. Their
leading character is afforded by the situation or absence of the ventral fin, which
in the

(#) Malacopterygii abdominales are suspended beneath the abdomen, and
behind the pectorals ; in the

(¢) Malacopterygii subbrachiales beneath the pectorals; and in the

(d) Malacopterygii apodes are totally wanting.

To the abdominal soft-rayed fishes belong the herring, salmon, pike, sly, and
carp families ; to the subbrachial, the eod family, the side-swimmers, and the lump
fishes ; and, finally, to the apodal malacopterygians, the single family of the
anguilliform fishes. The small order of the

(¢) Lophobranchi compnses the pipe-fishes, sea-horses, in whom the gills are
not pectinated, as in the preceding subdivisions, but consist of little round tufts :
and, finally, the

(f) Plectognathi—comprising the file, porcupine, and sun fishes—are distin-
guished by their maxillaries and premaxillaries being joined immovably to each
other, 8o as to render the upper jaw incapable of protrusion,
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earth. Those fishes which are destined to live at the bottom of
the - sea or to conceal themselves in the mud, such as eels and
skates, have either no air-bladder or a wvery small one—for
economical Nature gives none of her ereatures any organ that
would be useless to them. Even the slimy glutinous matter
which is secreted from the pores of most fishes, and lubricates
their bodies, assists them in gliding through the waters, so that
no means have been neglected to promote the rapidity of their
movements.

The skin of fishes is but seldom naked ; in most species it is
covered with scales, that sometimes appear in the form of
osseous plates, as in the ostracions, or project into formidable
prickles, as in the poreupine-fish, but generally offer the aspect
of thin lamin#, overlapping each other like the tiles of a roof,
and embedded, like our nails, in furrows of the skin. In nearly
all the existing fishes, the scales are flexible and generally either
of a more or less circular form (eyeloid), as in the salmon,
herring, roach, &e., or provided with comb-like teeth projecting
from the posterior margin (etenoid), as in the sole, perch, pike,

&e. ; while the majority of fossil fishes were decked with hard

bony scales, either rhomboidal in their form, of a highly
polished surface, as in our sturgeons (ganoid), and arranged in
regular rows, the posterior edges of each slightly overlapping
. the anterior ones of the next, so as to form a very complete
defensive armour to the body; or irregular in their shape and

Fortion of 8kin of Sole highly magnified.

separately imbedded in the skin (placoid), as in the sharks and
rays of the present day.

The scales of almost any fish afford admirable subjects for
microscopic observation, but more particularly those of the
ctenoid kind, which exhibit a brilliancy of reflected light, and a
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regularity of structure, such as no human mosaic could ever
equal.

Many of our European fishes are richly decorated with vivid
colours, but their sealy raiment is generally far from equalling
the gorgeous magnificence of the fishes of the tropical seas.

It in the birds of the equatorial zone a part of the plumage
sparkles with a gem-like brillianey, all the colours of the rain-
bow combine to decorate the raiment of the tropical fishes, and
no human art can reproduce the beauty of their metallic lustre,
which at every movement in the erystalline waters exhibits to
the enchanted eye new combinations and reflections of the
most splendid tints.

The gaudiest fishes live among the coral reefs. In the tepid
waters, where the zoophytes, those sensitive flowers of the ocean,
build their submarine palaces, we find the brilliant Chetodons,
the gorgeous Balistinm, and the azure Glyphysodons gliding
from coral branch to coral branch like the playful Colibris, that
over the Brazilian fields dart from one lustrous petal to another,

(Oxygen is as necessary to fishes and other marine creatures as
it is to the terrestrial animals, but as they are obliged to draw
it from a denser element, which absorbs but a small volume of
air, their gills are necessarily differently constructed from the
lungs of the ecreatures breathing in the atmosphere. In most
species, comprising all the bony fishes, and the sturgeons,
among those which have a cartilaginous skeleton, we find on
either side of the throat five apertures, separated from each
other by four erooked, parallel and unequal bones, and leading
to a cavity, which is closed on the outside by an operculum or
cover. In this cavity, and attached to the bones, are situated the
delicate membranes, bearded like feathers, which serve to aérate
the blood. The water constantly flows through the gills in one
direction, enterine by the branchial apertures of the throat, and
emerging through the operculum. This is, in more than one
respect, a most wise provision of Nature; for if the fishes were
obliged to receive and reject the water by the same aperture,
as we do the air, each expiration would evidently drive them
backwards, and consequently retard their movements. It is
also evident that the delicate fringes or folds of the gills would
soon get into disorder if the water were carried through them in
two opposite directions.
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In most of the cartilaginous fishes, such as the sharks, rays,
and lampreys, the gills are differently formed, the water not
passing into a cavity closed by a cover, but flowing directly out-
wards through five (in the shark) or seven (in the lamprey)
vents or spiracles. In these species also the gills are fixed, their
marging being attached. Though the whole breathing apparatus
of a fish is comprised in a small compass, its surface, if fully
extended, would occupy a very considerable space ; that of the
common skate, for instance, being equal to the surface of the
human body. This single fact may convince us of the number-
less ramifications and convolutions of the gills, in which the
water is elaborated and attenuated in the course of giving out
its air ; and how wonderfully Nature has contrived to effect her
purpose with the greatest economy of space.

Respiration is a species of combustion, and this must neces-
sarily be very slow in an element which contains so small a
portion of oxygen. No wonder that the circulation of the blood

Smaller Circulation.
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Theoretic representation of the Circulation in Fishes.

in fishes is equally tardy. Their heart, in comparison with ousrs,
is but half a one, as it merely serves to force the venous blood
into the gills—whence the aérated blood does not flow back to
the heart as with us, to be rapidly and strongly propelled through
the body, but proceeds immediately to the arteries. Evidently
only a cold blood could be formed under such circumstances. It
may seem strange that, when fishes are taken out of the water, they
die from want of air; such, however, is the case. Their delicate
breathing membranes collapse in the atmosphere, the blood can
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no longer flow as before into the innumerable small vessels with
which they are interwoven, and, by rapidly drying in the air,
they soon entirely lose the faculty of breathing. Thus those
fishes whose gill-cover has a large aperture, die soonest in the

The Anabas of the Dry Tanks

air, while those where the opening is marrow, and more parti-
cularly those species where the gills communicate with a
cellular labyrinth containing water, which serves to keep them
moist, are able to live a much longer time in the atmosphere.

Frog-Fish.— Chewronectes.)

It is owing to such a moistening apparatus that the climbing
fishes (Anabas) live for days out of the water, and even creep up
the trees at some distance from the shore, to catch the insects
which serve them as food—a curious instance indeed of an
animal seeking its nourishment in another element.
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The Frog-fish of the Asiatic islands and the Southern hemi-
sphere is not more remarkable for its hideous deformity than for
its capacity of leading a terrestrial life. Not only can it live
several days out of the water but it can erawl about the room in
which it is confined, a facility which it owes to the great strength
and the peculiar position of its pectoral fins, which thus perform
the office of feet. The whole aspeet of these grotesque-looking
creatures, particularly in a walking position, is so much like
that of toads or frogs, that a careless observer would at first
be at some loss to determine their real nature.

A no less wonderful pedestrian is the Hassar (Doras costata),
a South American fish, that marches over land in search of
water, travelling a whole night when the pools dry up in
which it commonly resides. It projects itself forwards on its
bony pectoral fins, by the elastic spring of the tail, exerted
sidewise, and in this manner proceeds nearly as fast as a man
will leisurely walk. The strong scuta or bands which envelop
its body must greatly facilitate its march, in the manner of
the plates under the belly of serpents, which are raised and
depressed by a voluntary power, in some measure performing
the office of feet. The Indians say justly that these fishes
supply themselves with water for their journey. If they find
the pools and rivers everywhere dried up, they bury themselves
in the mud, and fall into a kind of asphyxia or lethargy, till
the rainy season recalls them again to life.

The hassar is also remarkable for a parental affection, almost
unexampled among fishes. Sir Richard Schomburgk relates that
it not only builds a complete nest for its spawn but also watches
over it with the utmost vigilance till the young brood comes
forth, In April, this marine artist begins to build his little
dwelling of vegetable fibres, among the waterplants and rushes,
until it resembles a hollow ball, flattened at the top. An
aperture corresponding to the size of the mother leads into
the interior. The parental affection of the fish is shamefully
misused by man for its destruction. A small basket is held
before the opening; then the nest is slightly beaten with a
stick ; and, furious, with extended fins, whose sharp points are
able to inflict a painful wound, the poor hassar darts into the
fatal basket.

The black Goby (Gobius niger) also prepares a nest for its
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SUBAQUEOUS LIFE—STICKLEBACKS AND NEST.

e

Turs plate represents a group of fifteen-spined sticklebacks busily employed in
making their nests, To the left is seen a curious piece of marine architecture,
mentioned by Mr. Couch, the well-known ichthyologist. A pair of sticklebacks
had made their nest “in the loose end of a rope, from which the separated strands
hung out about a yard from the surface, over a depth of four or five fathoms, and
to which the materials could only have been brought, of course, in the mouth of
the fish, from the distance of abont thirty feet. They were formed of the usual
aggregation of the finer sorts of green and red sea-weed, but they were so matted
together in the hollow formed by the untwisted strands of the rope that the mass
constituted an oblong ball of nearly the size of the fist, in which had been deposited
the scattered assemblage of spawn, and which was bound into shape with a thread
of animal substance, which was passed through and throngh in various directions,
while the rope itself formed an outside covering to the whole.”






TIE STICKLEBACK'S NEST. 195

eggs, This fish inhabits the slimy bottoms of the lagoons
near Venice, and burrows galleries in the clayey soil, where
it spends the greater part of the year, protected against storms
and enemies. In spring it digs more superficial dwellings
among the roots of the sea-grass, to which the spawn attaches
itself. The architect watches over the entrance of the house,
opposing sharp rows of teeth to every intruder.

A similar care may be admired in the tiny Stickleback, which
the celebrated ichthyologist, M. Coste, has often watched build-
ing its nest. After the fish has collected the materials, it
covers them with sand, glues the walls with a mucous secretion,
and prepares a suitable entrance. At a later period it becomes
the bold and indefatigable defender of its eggs, repelling with
tooth and prickles all other sticklebacks that approach the nest.
If the enemy is too powerful, it has recourse to artifice, darts
forth, seems actively engaged in the pursuit of an imaginary
prey, and often succeeds in diverting the aggressor’s attention
from its nest. The River Bullhead is likewise said to evince
the same parental affection for its ova, as a bird for its nest,
returning quickly to the spot, and being unwilling to quit it
when disturbed. It is believed, also, of the Lump-Sucker, that
the male first keeps watch over the deposited ova, and guards
them from every foe with the utmost courage. If driven from
the spot by man, he doss not go far, but is continnally looking
back, and in a short time returns. Thus we find among the
inferior animals glimpses of a higher nature, which prove that
all ereated beings form a continuous chain, linked together by
one all-pervading and almighty Power.

The senses of the fishes are also in perfect harmony with
the peculiarities of their mode of life. Their eyes are indeed
wanting in the fire and animation which gives so much expres-
sion to the physiognomy of the higher animals, but the structure
of these organs is admirably ealeulated for the element in which
they are plunged, as the spherical form and great size of the
crystalline lens, by concentrating the rays of light, enables them
to see with distinctness even through so dense a medium as that
which surrounds them. When water is elear, smooth, and un-
disturbed the sight of fishes is very acute, a circumstance well
known to anglers, who prefer a breeze undulating over the

surface, as they can then approach muech nearer the objects of
P2



106G THE INHABITANTS OF THE SEA.

their pursuit and practise their arfful dodges with a much
better chance of success. The eyes in fishes are observed to
occupy very different positions in different species, but their
situation is always such as best to suit the exigencies of the
particular fish. Thus in the star-gazer and sea-devil, that
watch their prey from a muddy concealment, they are very
appropriately placed at the top of the head, while in the flat-
fishes, where an eye on the side habitually turned towards the
ground would have been useless, the distorted head, by placing
both eyes on the same level, affords them an extensive range of
view in those various directions in which they may either en-
deavour to find suitable food or avoid dangerous enemies. That
fishes are not deficient in the sense of hearing may be seen
at once by the annexed illustrations, which show a marked

Internal Ear of Perch,

similarity of organisation between the human ear and that of
the perch. It is well known that they start at the report of a

Ozaeous labymnth of the Human Kar.

a, Oval or vestibular fenestray &, round or cochlear fenestra; o, external or horizontal semi-
circular canal 3 d, superior or anterior vertical semicircular canal ; e, posterior or inferior
vertical semicircular canal ; f, the turns of cochilea

oun, though it is impossible for them to see the flash. Sir
Joseph Banks used to colleet his fishes by sounding a bell, and
the Chinese call the gold-fish with a whistle to receive their
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food. In spite of their scaly covering, the fishes are not unpro-
vided with organs of touch. The lips in many species are soft,
and the mouths of others, such as the
red mullet—for which such enormous
sums were paid by the Roman epi-
cures—are provided with barbules
largely supplied with nerves, which no
doubt enable them to distinguish the
objects with which they come in con-
tact. In the three elongated rays of their pectoral fins the
curnards may be said to possess fingers to compensate for their
bony lips; and in many other fishes these modified arms or
forefeet are applied as organs of feel-
ing to ascertain the character of the
bottomof the water. “You may witness
the tactile action of the pectoral fins,” y _

says Professor Owen,* “ when gold-fish * = b
are transferred to a strange vessel; A
their eyes are so placed as to prevent
them seeing what is below them; so
they compress their air-bladder, and allow themselves to sink
near the bottom, which they sweep, as it were, by rapid and
delicate vibrations of the pectoral fins, apparently ascertaining
that no sharp stone or stick projects upwards, which might
injure them in their rapid movements round their prison.”
Whether fishes possess any high degree of taste is a subject
not easily proved; but, to judge by the large size of their
olfactory nerves, their sense of smell is probably acute.

The life of fishes is a state of perpetual warfare, a constant
alternation of flight and pursuit. Prowling through the waters,
they attack and devour every weaker being they meet, or dart
away to escape a similar lot. Many of
them are provided, besides their swift-
ness and musecular power, with the most
formidable weapons. Thus the Sea-
wolf has six rows of grinders in each
jaw, excellently adapted for bruising the crabs and whelks,
which this voracious animal grinds to pieces, and swallows along

Red Mullet:

urnard.

Wall-Ish —(Anarrhicas lupus.

* ¢ Lectures on Comparative Anatomy.”
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with the shells. When caught, it fastens with indiseriminate
rage upon anything within its reach, fighting desperately, even
when out of its own element, and inflicting severe wounds if not
cautiously avoided. Schinfeld relates that it will seize on an
anchor, and leave the marks of its teeth behind, and Steller in-
forms us that one which he saw taken on the coast of Kamschatka
frantically seized a cutlass with which it was attempted to be
killed, and broke it in pieces as if it had been made of glass.
No wonder that the fishermen, dreading its bite, endeavour as
soon as possible to render it harmless by heavy blows upon the
head. The great size of the monster, which in the British waters
attains the length of six or seven feet, and in the colder and
more extreme northern seas is said to become still larger, renders
it one of the most formidable denizens of the ocean. It com-
monly frequents the deep parts of the sea, but approaches the
coasts in spring to deposit its spawn among the marine plants.
Fortunately for its more active neighbours, it swims but slowly,
and glides along with the serpentine motion of the eel.

Far more dreadful, from its gigantic size and power, is the
White Shark (Squalus carcharias), whose jaws are likewise

White Shark,

furnished with from three to six rows of strong, flat, triangular,
sharp-pointed, and finely serrated teeth, which it can raise or
depress at pleasure. This tyrant of the seas grows to a length of
thirty feet, and its prodigious strength may be judged of from the
fact that a young shark, only six feet in length, is able to break
- a man’s leg by a stroke of its tail. Thus, when a shark is caught
with a baited hook at sea, and drawn upon deck, the sailors’ first
act is to chop off its tail, to prevent the mischief otherwise to
be apprehended from its enormous strength. An aneedote
related by Hughes, the well-known and esteemed author of the
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¢ Natural History of Barbadoes,” gives a good idea of the savage
nature of this monster. <In the reign of Queen Anne a mer-
chant-ship arrived at that island from England: some of the
crew, ignorant of the danger of the recreation, were bathing in
the sea, when a large shark appeared and swam directly towards
them ; being warned of their danger, however, they all hurried
on board, where they arrived safe, except one poor fellow, who
was bit in two by the shark, almost within reach of the oars.
A comrade, and intimate friend of the unfortunate vietim,
when he observed the severed trunk of his companion, vowed
his revenge. The voracious monster was seen traversing the
bloody surface of the waves, in search of the remainder of his
prey, when the brave youth plunged into the water. He held
in his hand a long sharp-pointed knife; and the rapacious
animal pushed furiously towards him. He had turned on his
side and opened his enormous jaws, when the youth, diving
dexterously, seized the shark with his left hand, somewhere
below the upper fins, and stabbed him repeatedly in the belly.
The animal, enraged with pain, and streaming with blood,
attempted in vain to disengage himself. The crews of the sur-
rounding vessels saw that the combat was decided; but they
were ignorant which was slain, till the shark, exhausted by loss
of blood, was seen nearer the shore, and along with him his
gallant conqueror — who, flushed with victory, redoubled his
efforts, and, with the aid of an ebbing tide, dragged him to the
beach. Finally, he ripped open the stomach of the fish, and
buried the severed half of his friend’s body with the trunk in
the same grave.”

It is no uncommon thing for the negroes, who are admirable
divers, thus to attack and vanquish the dreaded shark, but suc-

L "' "....- il

Hammer-headed Shark., — (3qualus Zygena.)

cess can only be achieved by consummate dexterity, and by
those who are armed for this express purpose.
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Ordinary swimmers are constantly falling a prey to the
sharks of warm climates. Thus Sir Brooke Watson, when in
the West Indies, as a youth, was swimming at a little dis-
tance from a ship, when he saw a shark making towards him.
Struck with terror at its approach, he immediately cried out
for assistance. A rope was instantly thrown, but, even while
the men were in the act of drawing him up the ship’s side,
the monster darted after him, and at a single snap took off
his leg.

Fortunately for the friends of sea-bathing on our shores, the
white shark, like his relation, the monstrous Hammer-headed
Zygaena, appears but seldom in the colder latitudes, though both
have occasionally been found on the British coast.

The northern ocean has got its peculiar sharks, but they
_are generally either good-natured like
the huge basking shark (S. mawzimus),
which feeds on sea-weeds and me-
dusa, or else like the Picked dog-fish
(Galeus acanthius), of too small a size
to be dangerous to man, in spite of
the ferocity of their nature.

But the dog-fish and several other species of our seas, such as
the Blue Shark (Carcharias glaucus), though they do not attempt,
the fisherman’s life, are ex-
tremely troublesome and in-
Jurious to him, by hovering
about his boat and cutting
the hooks from the lines in
rapid succession. This, in-
deed, often leads to their own
: destruction, but when their

Blue-Shark. teeth do mot deliver them

~ from their difficulty, the blue

sharks, which hover about the Cornish coast during the pilchard
season, have a singular method of proceeding, which is, by roll-
ing the body round so as to twine the line about them through-
out its whole length; and sometimes this is done in such a
complicated manner, that Mr. Yarrell has known a fisherman
give up any attempt to unroll it as a hopeless task. To the
pilchard drift-net this shark is a still more dangerous enemy,
and it is common for it to pass in succession along the

Picked Dog-Fish,
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whole length of net, cutting out, as with shears, the fish and
the net that holds them, and swallowing both together.

The Saw-snouted Shark or Saw-fish (Squalus pristis), which
arows to fifteen feet in length, and the Sword-fish (Xephias

gladius, platypterus), are furnished with peculiarly formidable
weapons. The long flat snout of the former is set with teeth on

Sworc-Fish.

both sides through its whole length, while the upper jaw of the

latter terminates in a long sword-shaped snout. A twenty-feet
long sword-fish once ran his sword with

such violence into the keel of an East
Indiaman, that it penetrated up to the
root, and the fish itself was killed by the
violence of the shock. The perforated
beam, with the driven-in sword, are both
preserved in the British Museum, and
give a good idea of the prodigious power
of the leviathans of ocean.

While most fishes only rely upon their
well-armed jaws, their physical strength,
or their rapidity, for attack or defence,
some of them are provided with more
mysterious weapons, and stun their vic-
tims or their enemies by electrical discharges.

Torpedo.
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The Torpedo of the Mediterranean is furnished with wonderful
organs for this purpose, situated on each side of the anterior
part of the body,— perfect
calvanic batteries, consist-
ing of a multitude of small
prismatic columns, subdi-
vided into cells, and inter-
woven with a multitude of
nerves, which serve to dis-
engage the electric fluid,
and discharge it according
to the will of the fish, or
when it is excited by some
external stimulus.  The
shock of the torpedo is
not so strong as that of
the electric-eel (Gymmnotus
electricus) of the Orinoco,
which is able to stun a
horse, but its power suffices
to paralyse the arm of a

Muscles and Eleelric Batteries of the Torpedo. IN&I. A Sl}"; or Si]lll'llﬂ,

found in the Nile or Senegal,

and called by the Arabs raasch, or lightning, and one of

the many Tetrodons inhabiting the tropical seas, is endowed
with a similar faculty of producing galvanie shoeks.

Some fishes, to whom nature has denied all other offensive
weapons, have recourse to stratagem
for procuring their food. Hidden
in the mud, the Stargazer (Uramno-
wrpa—— scopus scaber) exposes only the tip

Ylectme Bel. of the head, and waving the

beards with which its lips are

furnished in various directions, decoys the smaller fishes and
marine insects, that mistake these organs for worms.

The Angler, or Sea-devil (Lophius piscatorius), a slow
swimmer, who would very often be obliged to fast if he had only
his swiftness to rely upon, uses a similar stratagem. Crouch-
ing close to the ground, he stirs up the sand or mud, and, hidden
by the obscurity thus produced, attracts many a prize hy leisurely
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moving to and fro the two slender and elongated appendages
on his head, the first of which, the better to deceive, is broad and
flattened at the end, inviting pursuit
by the shining silvery appearance of
the dilated part. Even the great
European Sly, a fish which has been
known to grow to the length of fifteen ,
feet, and to attain a weight of 300 lbs. Angler.
is not ashamed to owe its food to

similar deceits. Like a true lazzarone, the fat creature lies
hidden in the mud of rivers, its mouth half open, and angling
with its long beards.

But no fish catches its preyin a &
more remarkable manner than the 7> -
Beaked, or Rostrated Chstodon, we
a native of the fresh waters of
India. When he sees a fly alight-
ing on any of the plants which
overhang the shallow water, he
approaches with the utmost cau-
tion, coming as perpendicularly as
possible under the object of his
meditated attack. Then placing
himself in an oblique direction,
with the mouth and eyes near the surface, he remains a moment
immoveable, taking his aim like a first-rate rifleman. Having
fixed his eyes directly on the insect, he dartsatit a drop of water
from his tubular snout, but without showing his mouth above the
surface, from which only the drop seems to rise, and that with such
effect, that though at the distance of four, five or six feet, it very
seldom fails to bring its prey into the water. Another small
EastIndian tish, the Toxotes jaculator,
catches its food by a similar dexterous
display of archery.

While all other fishes hunt only for
their own benefit, the Indian Remora,
or Sucking-fish ( Echeneis Naucrates), /
owes to the remarkable striated appa- Toxotes Jaculator.
ratus on its head, by which it firmly
adheres to any object— rock, ship, or animal,—to which it

Furopean Sy, —(Silurus glanis )
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chooses to attach itself, the rare distinction of being employed
by man as a hunting-fish. When Columbus first discovered the
West Indies, the inhabitants of the coasts of Cuba and Jamaica
made use of the remora to cateh turtles, by attaching to its
tail a strong cord of palm-fibres, which served to drag it out
of the water along with its prey. By this means they were
able to raise turtles weighing several hundred pounds from the
bottom ; ““for the sucking-fish,” says Columbus, “will rather
suffer itself to be cut to pieces than let go its hold.” In Afrieca,
on the Mozambique coast, a similar method of catching turtles
is practised to the present day. Thus a knowledge of the habits
of animals, and similar necessities, have given rise to the same
hunting artifices among nations that never had the least com-
munication with each other. Everybody knows the fables that
have been related of the small Mediterranean remora (FEcheneis
remora). It even
owes its Latin name
to the marvellous

= story of its being
Sucking-fish. (Remera.) - able to arrest a B]Iip

under full sail in
the midst of the ocean ; and from this imaginary physical power

a no less astonishing moral influence was inferred, for the
ancients believed that tasting the remora completely subdued
the passion of love, and that if a delinquent, wishing to gain
time, succeeded in making his judge eat some of its flesh, he
was sure of a long delay before the verdict was pronounced.
Most fishes have only a rapid flight to depend upon for
their safety; some, however, more favoured by nature, have
been provided with peculiar defensive weapons.. Thus the
dorsal fins of the Dragon-weever (I'rachinus draco), a small
silvery fish, frequently occurring on our shores, are armed
with strong spines, that effectually provide against its being
easily swallowed by a more powerful
enemy. The wounds it inflicts are
very troublesome and painful, though
it does not appear that the spines
o T A o contain any poisonous matter, as the
fishermen generally believe. At all
events, the dragon-weever is not nearly so dangerous as the Clip
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bagre, a kind of silurus or sly, inhabiting the Brazilian rivers, that
inflicts with its long spines such painful wounds as to deprive the
sufferer of consciousness, and to produce an inflammation that lasts
for several weeks. The Lance-tails, or
Acanthuri, have a sharp bony process,
not unlike the very large thorn of a
rose-tree, placed on each side of the
tail ; by this they can inflict a deep
cut on the hand of any one who
is so imprudent as to seize them in
that part.

I could still add a long list of spine-armed fishes, but content
myself with noticing the Stickleback, which frequently owes
its preservation to the sharp needles with which it is provided.

The Tetrodons and Diodons have the power of inflating their
body at pleasure, and thus raising the small spines dispersed
over their sides and abdomen in such
a manner, as to operate as a defence
against their enemies. These beau- \W/7r
tiful and remarkable fishes chiefly ¥-.®
inhabit the tropical waters, but some- ¥ 7"
times wander into higher latitudes. /%
Man is not the only creature driven
by the currents of fate far from the Dhods
place of his birth.

The Flying-fishes ( Exoceli) are provided with pectoral fins of
so great a length, as to be able to carry them, like wings, a. great
distance through the air. According to Mr. George Bennett
(*“ Wanderings in New South Wales ™), they cannot raise them-
selves when in the atmosphere, the elevation they take depending
entirely on the power of the first spring or leap they make on
leaving their native element. Their flight, as it is called, carries
them fitteen or eighteen feet high over the water, and the lines
which they traverse when they enjoy full liberty of motion, are
very low curves, and always in the direction of their previous
progress in the usual element of fishes. Their silvery wings and
blue bodies glittering beneath the rays of a tropical sun, afford
a most beantiful spectacle, when, as is frequently the case, they
rise into the air by thousands at once, and in all possible diree-
tions. The advantage afforded them by their wing-like fins, in

Surgeon Fizsh. (Acanthurus.)
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escaping from the pursuit of the bonitos and albacores, often,
however, leads to their destruction in another element, where
gulls and frigate-
birds  frequently
seize them with
lightning-like ra-
pidity, ere they fall
back again into the
ocean. Itis amus-
ing to observe a
bonito  swimming
beneath the feeble
atronaut, keeping
him steadily in view, and preparing to seize him at the moment
of his descent. But the flying-fish often eludes the bite of his
enemy, by instantaneously renewing his leap, and not unfre-
quently escapes by extreme agility.

The specific gravity of the flying-fish can be most admirably
regulated in correspondence with the element through which it
may move. The swim-bladder, when distended, occupies nearly
the entire cavity of the abdomen, thus containing a large volume
of air; and in addition to this, there is a membrane in the
mouth which can be inflated through the gills. The pectoral
fins, though so large when expanded, can be folded into an ex-
ceedingly slender, neat, and compact form, so as to be no
hindrance to swimming. A light displayed from the chains
of a vessel in a dark night, will bring many flying-fishes on
board, where they are esteemed as a great delicacy. Their
fate, thus to be persecuted in both elements and to find security
nowhere, has often been pitied in prose and verse ; butalthough
they excite so much sentimental cornmiseration, they are them-
selves no less predaceous than their enemies, feeding chiefly on
smaller fishes,

The flying-fish of the West Indian waters is frequently
allured by the tepid waters of the Gulf-stream into higher lati-
tudes, and Pennant cites several examples of its having been
found near the British coast.

The Flying-Gurnard (Trigla volitans) of the Mediterranean,
Atlantic, and Indian seas, a highly singular and beautiful species,
also raises itself into the air by means of its large pectoral fins.

Flymg Tish,
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It does not fly very high, but swings itself as far as a musket-
ball reaches, and may thus elude even the rapidity of the
dolphin. That strangely formed fish, the Pegasus of the Indian
seas, is also enabled by its large pec-
toral fins to support itself for some
moments in the air, when it springs
over the surface of the water.
Neither the quadrupeds nor the
birds are subject to so many persecu-
tions as the fishes, which have inex-
orable enemies in all classes of animals.
Numberless molluses and zoophytes
feed upon their eggs, or devour their minute fry ; myriads of sea-
birds are on the look-out for them along the strands, or on the
high ocean ; seals and ice-bears lie in wait for them, while with
weapons and deceit, with net, angle and harpoon, man carries
death and destruction into their ranks. It would be a difficult
task to state with any degree of exactness the number of fisher-
men disseminated over the face of the globe, but if we consider
that, on a moderate ealeulation, at least a million of persons are
directly or indirectly engaged in fishing in Great Britain and
Ireland alone, and then cast a glance over the immense coast-
line of the ocean, we may without exaggeration affirm that at
least one-fiftieth part of the human race lives upon the produce
of the seas. If we further reflect that fishes form a great part
of the food of all coast-inhabitants, and consider in what masses
they are sent into the interior,— fresh, dried, salted, smoked,
and pickled,—we cannot doubt that the great extent of the ocean
only apparently limits the numbers of the human race, for how
many thousands of square miles of the most fruitful soil would
it not require to bring forth the quantity of food which the blue
and green fields of ocean supply to man? ¢ Bounteous mother,”
“ Alma parens,” was the name given by the grateful ancients to
the corn and grass-producing, herd-feeding earth; but how
much more deserving of that endearing appellation is the sea,
that, without being ploughed or manured, dispenses her gifts
with such inexhaustible profusion! Numberless indeed are the
various kinds of fishes which she furnishes to man, for almost
every species affords an equally agreeable and healthy food : but
of all the finny families or tribes that people the ocean none can




208 THE INHABITARTS OF THE SEA.

compare for utility with that of the Clupeide, or Herrings,
small in size but great in importance. In mile-long shoals,
often so thickly pressed that a spear cast into them would stand
upricht in the living stream, the common herring appears
annually on the coasts of north-west-
ern Europe, pouring out the horn
of abundance into all the lochs,
bays, coves, and fiords, from Norway

Herriug: to Ireland, and from Orcadia to Nor-
mandy. Sea-birds without end keep thinning their ranks during
the whole summer ; armies of rorquals, dolphins, seals, shell-fish,
cods, and sharks devour them by millions, and yet so countless
are their numbers, that whole nations live upon their spoils.

As soon as the season of their approach appears, fleets of herring
boats leave the northern ports, provided with drift-nets, about
1200 feet long. The yarn is so thick that the wetted net sinks
through its own weight, and need not be held down by stones
attached to the lower edge, for it has been found that the
herring is more easily caught in a slack net. The upper edge
is suspended from the drift-rope by various shorter and smaller
ropes, called buoy ropes, to which empty barrels are fastened,
and the whole of the floating apparatus is attached by long
ropes to the ship. Fishing takes place only during the night,
for it is found that the fish strike the nets in much greater
numbers when it is dark than while it is light. The darkest
nights, therefore, and particularly those in which the surface of
the water is ruffled by a fresh breeze, are considered the most
favourable. To avoid collisions, each boat is furnished with one
or two torches. From off the beach at Yarmouth, where often
several thousand boats are fishing at the same time, these num-
berless lights, passing to and fro in every direction, afford a most
lively and brilliant spectacle. The meshes of the net are exactly
calculated for the size of the herring, wide enough to receive the
head as far as behind the gill-cover, but not so narrow as to allow
the pectoral fins to pass. Thus the poor fish, when once en-
tangled, is unable to move backwards or forwards, and remains
sticking in the net, like a bad logician on the horns of a dilemma,
until the fisherman hauls it on board. In this manner a single
net sometimes contains so vast a booty, that it requires all the
authority of a Cuvier or a Valenciennes to make us believe the
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instances they mention. A fisherman of Dieppe caught in one
night 280,000 herrings, and threw as many back again into the
sea. Sometimes great sloops have been obliged to cut their nets,
being about to sink under the superabundant weight of the fish.

The oldest mention of the herring-fishery is found in the
chronicles of the monastery of Evesham, of the year 709 ; while
the first French documents on the subject only reach as far as
theyear 1030. As far back as the days of William the Conqueror,
Yarmouth was renowned for its herring-fishery; and Dunkirk and
the Brill conducted it on a grand scale centuries before William
Beukelaer of Biervliet, near Sluys, introduced a better method
of pickling herrings in small kegs, instead of salting them as
before in loose irregular heaps. It is very doubtful whether
Solon or Lycurgus ever were such benefactors of their respective
countries as this simple uneducated fisherman has been to his
native land ; for the pickled herring mainly contributed to
transform a small and insignificant people into a mighty nation.
In the year 1603, the value of the herrings exported from Hol-
land amounted to twenty millions of florins; and in 1615, the
fishery gave employment to 2000 buysen, or smacks, and to
37,000 men. .Three years later we see the United Provinces
cover the sea with 3000 buysen ; 9000 additional boats served for
the transport of the fishes, and the whole trade gave employment
to at least 200,000 individuals. At that time Holland provided all
Europewith herrings, and it may without exaggeration be affirmed
that this small fish was their best ally and assistant in casting
off the Spanish yoke, by providing them with money, the chief
sinew of war. Had the emperor Charles V. been able to foresee
that Beukelaer’s discovery would one day prove so detrimental
to his son and successor Philip II., he would hardly have done
the poor fisherman the honour to eat a herring and drink a glass
of wine over his tomb.

But all human prosperity is subject to change; and thus
towards the middle of the sixteenth century a series of cala-
mities rnined the Dutch fisheries. Cromwell gave them the
first blow by the Navigation Act; Blake the second, by his vie-
tories; in 1703 a French squadron destroyed the greatest part
of their herring-smacks; and finally, the competition of the
Swedes, and the closing of their ports by the English, under the
disastrons domination of Napoleon I., completed the ruin of

Q
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that branch of trade which had chiefly raised the fortunes of
their fathers.

In the year 1814, when the Dutch first began to breathe after
having shaken off the yoke of the modern Attila, they made a
faint attempt to renew the herring-fishery with 106 boats, which,
up to the year 1823, had only increased to 128 ; since 1836, how-
ever, there has been a steady progress, and herring-catching in
the Zuyder Zee during the winter months is yearly increasing in
importance.

During the second half of the last century, while the her-
rings began to desert the Dutch nets, they enriched the Swedes,
who, during the year 1781, exported from Gottenburg alone
136,649 barrels, each of them containing 1200 herrings. But
some years after, the shoals on the Swedish coasts began also to
diminish, so that in 1799 there was hardly enough for home con-
sumption. And now commenced the rapid rise and increase of
the Scotch herring-fisheries; and it is certainly remarkable
that this should have taken place at so late a period, since the
British waters are perhaps those which most abound in her-
rings. When we think of the present grandeur of British com-
merce, which extends to the most distant parts of the globe, and
ransacks all Nature for new articles of trade, it seems almost
incredible that up to the middle of the sixteenth century the
herring-fishery on the British coasts was left in the hands of
the Dutch and Spaniards, and that the acute and industrious
Scotchmen should have been so tardy in working the rich gold-
mines lying at their gates. Butif their appearance in the market
has been late, they have made up for lost time, by completely
distancing all their competitors. In 1855, the Scotch herring-
fisheries employed no less than 11,000 smacks or boats, manned
by 40,000 seamen, who were assisted by 28,000 curers and
labourers, exclusive of the vessels and men bringing salt and
barrels or-engaged in carrying on the export trade.

The English herring-fishery is also extremely important, for
Yarmouth alone employs in this branch of trade about 400
sloops, of from forty to seventy tons, the largest of which have
ten or twelve men on board. Three of these sloops, belonging
to the same proprietor, landed, in the year 1857, 285 lasts, or
3,762,000 fishes ; and as each last was sold for £14 sterling, it is
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probable that no whaler made a better business that season.
The importance of the Yarmouth herring-fishery may be in-
ferred from the fact, that it gives employment and bread to
about 5,000 persons during several months of the year, and
engages a capital of at least £700,000. No wonder, that among
the mnorth seamen the herring-fishery is called the * great™
fishery, while that of the whale is denominated only the * small.”

But the herring is a very capricious creature, seldom remain-
ing long in one place; and there is not a station along the Bri-
tish coast which is not liable to great changes in its visits, as
well with regard to time asto quantity. The real causes of these
irregularities are unknown; the firing of guns, the manufacture
of kelp, and the paddling of steam-boats have been assigned as
reasons, but such reasons are quite imaginary. The progress of
science promises to find, however, a remedy even for the caprices
of the herring; and if his shoals frequently appear and disap-
pear again in the more retired bays or fiords of Norway, before
the fishermen are apprised of his movements, the electric tele-
graph (the most wonderful discovery of a time so rich in won-
derful inventions), will be used for his more effectual capture.
By this time the wires are already laid, which are to communi-
cate along the whole Scandinavian coast, and with the rapidity
of lightning, every important movement of the marine hosts.
Poor herring! who would have thought, when Franklin made
his first experiments upon electricity, that that mysterious
power should ever be used for thy destruction !

The supposed migration of herrings to and from the high
northern latitudes is not founded on fact; the herring has never
been seen in abundance in the northern seas, nor have our whale-
fishers or Arctic voyagers taken any particular notice of them.
There is no fishery for them of any consequence either in Green-
land or Iceland. On the southern coast of Greenland the herring
is a rave fish, and, according to Crantz, only a small variety makes
its appearance on the northern shore. This small variety,
or species, was found by Sir John Franklin on the shore of the
Polar basin, on his second journey. There can be no doubt
that the herring inhabits the deep water all round our coast,
and only approaches the shores for the purpose of depositing its
spawn within the immediate influence of the two principal
agents in vivifieation—inereased temperature and oxygen—and

Q 2
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as soon as that essential object is effected, the shoals that haunt
the superficial waters disappear, but individuals are found, and
many are to be caught throughout the year. So far are they
from being migratory to us from the north only, that they visit
the west coast of Cork in August, arriving there much earlier
than those which come down the Irish Channel, and long
before their brethren make their appearance at places much
farther north. Our common herring spawns towards the end of
October, or the beginning of November, and it is for two or
three months previous to this, when they assemble in immense
numbers, that the fishing is carried on, which is of such great
and national importance. “And here,” Mr. Couch observes,
“we cannot but admire the economy of Divine Providence, by
which this and several other species of fish are brought to the
shores, within reach of man, at the time when they are in their
highest perfection and best fitted to be his food.” The herring
having spawned, retires to deep water, and the fishing endsfor that
season.  While inhabiting the depths of the ocean, its food is
said, by Dr. Knox, to consist principally of minute entomostra-
ceous animals, but it is certainly less choice 1n its selection when
near the shore.

Although the common herring of our northern seas is beyond
all doubt the most important of the tribe, yet there is no sea, no
coast, where other species of the same family are not a source of
abundance to man, and of astonishment by their vast numbers.
' Thus the enormous shoals of Pil-
chards appearing along our south-
western coasts are not less valuable
to the fishermen of Devon and

Pilchard, Cornwall than the common herring

to those of the North Sea. The

older naturalists considered the pilchard, like the herring, as a
visitor from a distant region, and they assigned to it also the
same place of resort as that fish, with which indeed the pilehard
has been sometimes confounded. To this it will be a sufficient
reply, that the pilchard is never seen in the Northern Ocean,
They frequent the French coasts, and are seen on those of Spain,
but on neither in considerable numbers or with much regularity;
~ so that few fishes confine themselves within such narrow bounds.
On the coast of Cornwall they are found throughout all the
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seasons of the year, and even there their habits vary in the
different months. In January they keep near the bottom, and
are chiefly hauled up in the stomachs of ravenous fishes: in
March they sometimes assemble in sehulls, but this union is only
partial and not permanent and only becomes so in July; when they
regularly and permanently congregate so as to invite the fisher-
man’s pursuit. The season and situation for spawning, and the
choice of food, are the chief reasons which influence the motions
of the great bodies of these fish; and it is probable that a thorough
knowledge of these particulars would explain all the variations
which have been noticed in the doings of the pilchard, in the
numerous unsuceessful seasons of the fishery.

They feed with voracity on small ecrustaceous animals, and
Mr. Yarrell frequently found their stomachs erammed with thou-
sands of a minute species of shrimp, not larger than a flea. It
is probably when they are in search of something like this, that
fishermen report they have seen them lying in myriads quietly
at the bottom, examining with their mouths the sand and small
stones in shallow water. The abundance of this food must be
enormous, to satisfy such a host.

“When near the coast,” says the author of the ¢« History
of British Fishes,” * the assemblage of pilchards assumes the
arrangement of a mighty army, with its wings stretching parallel
to the land, and the whole is composed of numberless smaller
bodies, which are perpetually joining together, shifting their
position, and separating again. There are three stations occupied
by this great “body, that have their separate influence on the
suceess of the fishery. One is to the eastward of the Lizard, the
most eastern extremity, reaching to the Bay of Bigbury in De-
vonshire, beyond which no fishing is carried on, except that
it occasionally extends to Dartmouth ; a second station is ineluded
Lbetween the Lizard and Land’s End; and the third is on the
north coast of the county, the chief station being about St. Ives.
The subordinate motions of the shoals are much regulated by
the tide, against the current of which they are rarely known to
g0, and the whole will sometimes remain parallel to the coast
for several weeks, at the distance of a few leagues; and then, asif
by general consent, they will advance close to thie shore, sometimes
without being discovered till they have reached it. This usually
happens when the tides are strongest, and is the period when
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the principal opportunity is afforded for the prosecution of the
sean-fishery.” The quantity of pilchards taken is sometimes
incredibly large. In 1847, a very productive year, 40,000 hogs-
heads were cured in Cornwall alone, representing probably, after
all deductions, a net value to the takers of £80,000. Of these
16,000 were sold in Naples, and 10,000 in the ports of the
Adriatic, the two principal markets. The fish are cured simply
by pressure, in layers strewn with bay-salt, but the Spaniards
imagining them to be smoked, call them ¢ fumados,” whence
apparently the highly inappropriate Cornish name of *fair
maticls 7 for these lean and juiceless relics of the ocean.

Though a much less valuable fish than the pilchard, the Sprat
is not to be despised. Coming into the market in immense
quantities, and at a very moderate price, immediately after the
herring season is over, it supplies during all the winter months
a cheap and agreeable food. Like all other species of the
herring tribe, the sprats are capricious wanderers, and make
their appearance in exceedingly variable numbers. In some sea-
sons they are so abundant as to be sold at about sixpence the
bushel to farmers, who use them as manure, giving forty bushels
of sprats to anacre of land ; thus fertilising the earth at thelowrate
of twenty shillings an acre. In the winter of 1829-30, sprats were
particularly abundant; large loads, containing from 1000 to 1500
bushels, bought at sixpence a bushel, were sent up the Medway
as far as Maidstone, to manure the hop-grounds. The coasts of
Kent, Essex, and Suffolk, are the most productive. So great is
the supply thence obtained, that notwithstanding the immense
quantity consumed by the three millions of London and its
neighbourhood, there is yet occasionally a surplus to be disposed
of at so low a price, as to induce the farmers, even so near
the metropolis as Dartford, to use them for manure,

The Mediterranean
seems to be the pecu-
liax birthplace of the
Anchovy, where it ap-
pears in the spawning
seasonin countlessmul-
titudes along the shal-
low coasts. It is mostly caught in the neighbourhood of Antibes,
Frejus and St. Tropez, and sent pickled in enormous quantities
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to the fair of Beaueaire, from whence it is transported in small
tin boxes to all parts of the world.

The Cod-family, to which among others, the Dorse, the
Haddock, the Whiting, the Hake, the Ling, and other valuable
fishes belong, ranks next to that of the herrings in importance
to man. In the seas with which Europeans are best acquainted
the common Cod, the chief representative of the tribe, is found
universally, from Iceland to very nearly as far south as Gibraltar,
but appears most abundantly on the eastern side of the American
continent, and among its numerous
islands, from 40° up to 66° N. lat.,
where it may be said to hold do-
minion from the outer edge of the <
great banks of Newfoundland, which B
are more than three hundred miles
from land, to the verge of every creek and cove of the bounding
coast. To support such a mass of living beings, the ocean sends
forth its periodical masses of other
living beings. At one season the cod
is accompanied by countless myriads
of the Capelin (Salme arcticus),
and at another by equal hosts of
a molluscous animal, the Cuttle-fish (Sepia loligo), called in
Newfoundland the squid. The three animals are migratory,
and man, who stations himself
on the shore for their combined
destruction, conducts his move-
ments according to their mi-
vrations, capturing millions upon Coid.
millions of capelins and squids,
to serve as a bait for the capture of millions of cods. In the
United Kingdom alone this fish, in the catching, the curiug,
the partial consumption, and sale, supplies employment, food,
and profit to thousands of the human race; but the banks of
Newfoundland are the chief scene of its destruction. As soon
as spring appears, England sends forth 2000 ships, with 30,000
men, across the Atlantie, towards those teeming shallows ; France
about one-half the number; and the Americans as many as both
together. On an average, each ship is reckoned to catch about
40,000 fishes; and we may form some idea of the voracity, as

Lang,
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well as of the numbers of the cod, when we hear that in the
course of a single day a good fisherman is able to haul up four
hundred one after another with his line—no easy task con-
sidering the size of the fish, which often attains a length of
from two to three feet and a weight of from twenty to forty
_pounds. ,

The captured fish have but little time left them to bewail
their lot, for a few thousands will be ¢ dressed down "—that is,
outted, boned and salted—in the course of two or three hours.
For this purpose the crew divide themselves into throaters,
headers, splitters, salters, and packers. First the throater
passes his sharp knife across the throat of the unfortunate cod
to the bone and rips open the bowels. He then passes it quickly
to the header, who with a strong sudden wrench pulls off the
head and tears out the entrails, which he casts overboard, passing
at the same time the fish instantly to the splitter, who with one
cut lays it open from head to tail, and almost in the twinkling
of an eye with another cut takes out the backbone. After
separating the sounds, which are placed with the tongues, and
packed in barrels as a great delicacy, the backbone follows the
entrails overboard, while the fish at the same moment is passed
with the other hand to the salter. Such is the amazing quick-
ness of the operations of heading and splitting that a good
workman will often decapitate and take out the entrails and
back-bone of six fish in a minute. Every fisherman is supposed
to know something of each of these operations, and no rivals at
cricket ever entered with more ardour into their work than do
some athletic champions for the palm of “ dressing down ™ after
a ““day’s catch.”

Besides its excellent firm flesh, the liver-oil of the cod is used
as a valuable medicine, and serves to restore many a serofulous
or rickety child to health. The sound-bladder is also employed
by the Icelanders for the manufacture of fish-lime or isinglass.
The best quality of the latter article, however, is afforded by a
species of Sturgeon (Accipenser Huso) which is chiefly found in
the Black and Caspian seas, and ascends the tributary rivers in
immense numbers. ;

The Common Sturgeon (Accipenser sturio), though prineipally
frequenting the seas and rivers of North-Eastern Europe, where,
especially in the Volga, extensive fisheries are established for its
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destruction, is also captured on the coasts of Great Britain and
Ireland, as examples are by no means uncommon in the fish-
mongers’ shops of our great cities, a few coming into the hands
of the principal dealers every season. Yarrell mentions one
caught in a stake-net near Findhorn, in Scotland, in July 1833,

Common Sturgeon.

which measured eight feet six inches in length and weighed two
hundred and three pounds; but in the Baltic specimens of a
length of eighteen feet and weighing a thousand pounds have
oceasionally been eaptured. The body is long and slender from
the shoulders backward, somewhat pentagonal in shape, with five
longitudinal rows of flattened plates, with pointed central spines,
directed backwards, and the snout is tapering and beak-shaped,
the mouth small and toothless, so that the sturgeon, though
almost equalling the white shark in size, is of a much more
harmless character and formidable only to the erustaceans, small
fish, or soft animals, he meets with at the bottom in deep water,
beyond the ordinary reach of sea-nets. Hence heis rarely caught
in the open sea, but falls an easy prey to the cununing of man
when entering the friths, estuaries, and rivers for the purpose of
spawning. The sturgeon is a highly valuable fish not only for
its well-flavoured flesh but also for its roe, which furnishes the
delicate caviar of commerce. The smallest but most highly
esteemed of the sturgeons is the Sterlet of the Volga, which
sometimes fetches such extravagant prices that Prince Potemkin
has been known to pay three hundred roubles for a single tureen
of sterlet-soup.

While many of the numerous members of the salmon family
confine themselves to the rivulet or to the lake, others alter-
nate, like the sturgeons, between the river and the sea. Of these
the most remarkable is the noble fish which has given its name
to the whole tribe, and may justly be considered as its head, not
only in point of size but also for its wide-spread utility to man,
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Every spring or summer the salmon leave the ocean to de-
posit their spawn in the sweet waters, often at a distance of many
hundred miles in the interior of the Continent, so that the same
fish which during part of the year may be breasting the waves
of the North Sea, may at another be forcing the current of an
Alpine stream. Their onward progress is not easily stopped :
they shoot up rapids with the velocity of arrows, and make
wonderful effosts to surmount cascades or weirs by leaping,
frequently clearing an elevation of eight or ten feet. These
surprising bounds appear to be accomplished by a sudden jerk,
which is given to its body by the animal from a bent into a
straight position. If they fail in their attempt, and fall back
into the stream, it is only to rest a short time, and thus recruit
their strength for a new effort. The fall of Kilmorae, on the
Beauly, in Inverness-shire, is one of the spots where the leaping
feats of the salmon can best be witnessed. “The pool below that
fall,” says Mr. Mudie, in the British Naturalist, “ is very large,
and as it is the head of the run in one of the finest salmon
rivers in the north, and only a few miles distant from the sea,
it is literally thronged with salmon, which are continually
attempting to pass the fall, but without sueccess, as the limit of
their perpendicular spring does not appear to exceed twelve or
fourteen feet ; at least, if they leap higher than that, they are
aimless and exhausted, and the force of the current dashes them
down again before they have recovered their energy. They often
kill themselves by the violence of their exertions to ascend, and
sometimes they fall upon the rocks and are captured. It is
indeed said that one of the wonders which the Frasers of Lovat,
who are lords of the manor, used to show their guests was a
voluntarily cooked salmon at the falls of Kilmorae. For
this purpose a kettle was placed upon the flat rock on the south
side of the fall, close by the edge of the water and kept full and
boiling. There is a considerable extent of the rock where tents
were erected, and the whole was under a canopy of overshadowing
trees. There the company are said to have waited until a
salmon fell into the kettle, and was boiled in their presence.
We have seen as many as eighty taken in a pool lower down
the river at one haul of the seine, and one of the number
weighed more than sixty pounds.”

As the salmon laboriously ascend the rivers, it may easily be
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imagined that the cunning and rapacity of man seeks every
opportunity to intercept their progress. Nets of the most
various form and construetion are employed for their capture
numbers are entrapped in enclosed spaces formed in weirs, into
which they enter as they push up the stream, and are then pre-
vented by a grating of a peculiar contrivance from returning or
getting out ; and many are speared, a mode frequently practised
at night-time, when torches are made use of to attract them to
the surface, or to betray them by their silvery reflection to the
attentive fisherman.

The ruddy gleam illumining the river banks or sparkling in
the agitated waters, the black sky above, the deep contrasts of
licht and shade, attach a romantic interest to this nocturnal
sport, which has been both practised and sung by Walter
Scott. A

'Tis blithe along the midnight tide
With stalwart arm the boat to guide,
On high the dazzling blaze to rear
And heedful plunge the barbed spear.
Rock, wood, and scour emerging bright,
Fling on the stream their ruddy light,

And from the bank our band appears
Like Genii armed with fiery spears.”

The natural history of the salmon was until lately but very
imperfectly known, as the parr (brandling, samlet) and the grilse,
which are now fully proved to be but intermediate stages of its
growth, were supposed by Yarrell to be distinet fishes. The first
person who seems to have suspected the true nature of the parr
was James Hogg, the Ettrick shepherd, who in his usual eccen-
tric way took some pains to verify his opinion. As an angler, he
had often caught the parr in its transition state, and had fre-
quently captured smolts (at that time the only acknowledged
youthful salmon) with the scales barely covering the bars or
finger marks of the parr. Wondering at this, he marked a great
number of the lesser fish and offered rewards of whisky (being
himself a great admirer of the genuine mountain-dew) to the
peasantry to bring bim any fish that had evidently undergone
the change. These crude experiments of the talented shepherd
convinced him that the parr were the young of the salmon in
the first stage, and since then professed naturalists have fully
settled the question by watching the egg into life, and tracing
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the growth of the young fish step by step until it ultimately
changed into the kingly salmon.

This ignorance of the true nature of the parr had most disas-
trous effects, as it largely contributed to the depopulation of our
streams, for the farmers and cottars who resided near the rivers
used not unfrequently, after filling the frying-pan with parr, to
feed their pigs with them, and myriads were annually killed by
juvenile anglers. This truly deplorable havoe has fortunately
been arrested by Aet of Parliament, but the killing of grilse is
still, I believe, a fertile source of destruction,* and should
undoubtedly be restrained by law, as the wholesale slaughter of
these juvenile fishes is a most lamentable example of impro-
vident waste.

In former times our rivers abounded with salmon, more than
200,000 having been caught in a single summer in the Tweed
alone, and 2,500 at one haul in the river Thurso; but, besides
the causes above mentioned, over fishing or fishing at an imn-
proper season, and probably in many cases the pollution of the
streams with deleterious matter from mines or manufactories,
have considerably reduced their numbers. Fortunately, public
attention has at length been thoroughly aroused to the danger
which menaces our king of fishes ; and, what with better laws for
his protection and the successful attempts that have latterly
been made in artificial fish-breeding, we may hope that more
prosperous times are in store for our salmon-fisheries.

The salmon not only frequents the streams of Northern
Europe but ascends in vast multitudes the giant rivers of
Siberia and of North America. It
is fished by the Ostjak and the
Tunguse, and speared by the Indian
of the New World. Ross’s Aretic

Salmo Rossu salmon, which is of a more slender

form than the common salmon,

differently marked and coloured, and with a remarkably long
ander jaw, is so extremely abundant in the sea near the
mouths of the rivers of Boothia Felix that 3,378 were obtained
at one haul of a small-sized seine, The rivers of Kamtschatka
abound in salmon of varions kinds, so that the stream,

# In 1862, 8,467 salmon and 25,042 grilse were captured in the Tweed.
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swelling as it were with living waves, not seldom overflows
its banks and ecasts multitudes ashore. Steller affirms that,
in that almost uninhabited peninsula, the bears and dogs and
other animals catch more of these fishes with their mouths
and feet than man in other countries with all his cunning
devices of net and angle.

The salmon of Ieeland, which formerly remained undisturbed
by the phlegmatic inhabitants, are now caught in large numbers
for the British market. A small river, bearing the significant
name of Laxaa or Salmon river, has been rented for the trifling
sum of 100{. a year by an English company which sends every
spring its agents to the spot, well provided with the best fishing
apparatus. The captured fish are immediately boiled and her-
metically packed in tin boxes, so that they can be eaten in
London almost as fresh as if they had just been caught. Other
valuable salmon-streams in Iceland and Norway pay us a similar
tribute ; and as commerce, aided by the steamboat and the rail-
way, extends her empire, rivers more and more distant are made
to supply the deficiencies of our native streams. More than
150,000 salmon are annually canght in Russian America—not a
quarter of a century ago a real “ultima Thule”—and after having
been well pickled and smoked at the various fishing-stations are
chiefly sent from Sitcha to Hamburg.

Nature has denied the salmon to the streams of Australia
and New Zealand ; but as the eggs of this fish can be preserved
for a very long time, they have been transported with perfect
success to those far-distant colonies.

If neither the salmon, nor the common herring, nor the cod,
dwell in the Mediterranean, the fishermen of that sea rejoice
in the capture of the Tunny, the
chief of the mackerel or scomberoid
family. Its usual length is about two
feet, but it sometimes grows to eight or
ten ; and Pennant saw one killed in e
1769, when he was at Inverary, that
weighed 460 pounds. The flesh is as firm as that of the
sturgeon, but of a finer flavour.

“In May and June,” says Mr. Yarrell, ¢ the adult fish rove
alongthe coast of the Mediterranean in large shoals and triangular
array. They are extremely timid, and easily induced to take a
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newand apparently an open course,in order to‘avoid any suspected
danger. But the fishermen take advantage of this peculiarity
for their destruction by placing a look-out or sentinel on some
elevated spot, who makes the signal that the shoal of tunnies is
‘approaching, and points out the direction in which it will come.
Inmediately a great number of boats set off, range themselves
in a curved line, and, joining their nets, form an enclosure which
alarms the fish, while the fishermen, drawing closer and closer,
and adding fresh nets, still continue driving the tunnies towards
the shore, where they are ultimately killed with poles.

¢ But the grandest mode of catching the tunny is by means of
the French madrague, or, as the Italians call it, fonnaro. Series
of long and deep nets, fixed vertically by corks at their upper
edges, and with lead and stones at the bottom, are kept in a par-
ticular position by anchors, so as to form an enclosure parallel to
the coast, sometimes extending an Italian milein length ; this is
divided into several chambers by nets placed across, leaving
narrow openings on the land side. The tunnies pass between
the coast and the tonnaro; when arrived at the end, they are
stopped by one of the cross-nets, which closes the passage against
them, and obliges them to enter the tonnaro by the opening
which is left for them. When once in, they are driven by
various means from chamber to chamber to the last, which is
called the chamber of death. Here a strong net, placed hori-
zontally, that can he raised at pleasure, brings the tunnies to
the surface, and the work of destruction commences. The
tonnaro fishery used to be one of the great amusements of
rich Sicilians, and, at the same time, one of the most considerable
sources of their wealth. When ILouis XIII visited Marseilles,
he was invited to a tunny-fishery, at the principal madrague
of Morgiou, and found the diversion so much to his taste
that he often said it was the pleasantest day he had spent in
his whole progress through the south.”

The elegant shape and beauti-
ful colouring of the common
Mackerel are too well known to
require any particular description,
and its qualities as an edible fish
have been long duly appreciated. It dies very soon after it is
taken out of the water, exhibits for a short time a phosphoric

Mackerel.
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light, and partly loses the brillianey of its hues. Like all other
members of the family, it is extremely voracious, and makes
great havoec among the herring-shoals, although its own length
is only from twelve to sixteen inches. It inhabits the northern
Atlantie, and is caught in large numbers along the British coast,
where it is preceded in its
annual visit bythe Gar-fish,
which for this reason has i -
received also the name of ST R
Mackerel-guide. The older _;r
naturalists aseribed to the

mackerel the same distant Gar-Fish

migrations as to the tunny,

but most probably it only retires during the winter into the
deeper waters, at no very great distance from the shores,
where it appears during the summer season in such incaleulable
numbers.

The mackerel is caught with long nets or by hand-lines. It
bites greedily at every bait, but generally such a one is preferred
ag best represents a living prey darting through the water—
either some silvery scaled fish, or a piece of metal, or of scarlet
eloth. With swelling sails the boat flies along, and a sharp
wind is generally considered so favourable that it is ecalled
a “ Mackerel-breeze.,” The line is short, but made heavy
with lead, and in this manner a couple of men can catch
a thousand in one day. The more rapid the boat the
greater the success, for the mackerel rushes like lightning
after the glittering bait, taking it for a flying prey. The
chieftains of the Sandwich Islands used to catch the bonito
mackerels in a similar way, by attach-
ing flying-fish to their hooks, and ra-
pidly skimming the surface of the waters.
Thus everywhere man knows how to
turn to his advantage the peculiar in-
stincts or habits of the animal ereation.

The author of ¢ Wild Sports of the West ” has favoured us
with an animated deseription of mackerel-fishing on the coast
of Ireland.

“ It was evident that the bay was full of mackerel. In every
direction, and as far as the eye could range, gulls and puffins

Boniko.
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were collected, and, to judge by their activity and clamour, there
appeared ample employment for them among the fry beneath.
We immediately bore away for the
place where these birds were nume-
rously congregated, and the lines were
scarcely overboard when we found
ourselves in the centre of a shoal of
mackerel. For two hours we killed
Flying-Fish. these beautiful fish, as fast as the baits
could be renewed and the lines hauled
in ; and when we left off fishing, actually wearied with sport, we
found that we had taken above five hundred, including a number
of the coarser species, called Horse-mackerel. There is not, on
sea or river, always excepting angling for salmon, any sport
comparable to this delightful amusement: full of life and bustle,
everything about it is animated and exhilarating ; a brisk breeze
and fair sky, the boat in quick and constant motion, all is cal-
culated to interest and excite. He who has experienced the
glorious sensations of sailing on the Western Ocean, a bright
autumnal sky above, a deep-green lucid swell around, a steady
breeze, and as much of it as the hooker can stand up to, will
estimate the exquisite enjoyment our morning’s mackerel-fishing
afforded.”

Although an occasional visitor of our shores, the Bonito, or
Stripe-bellied Tunny (Thynnus pelamys) is a true ocean-fish,
and generally met with at a vast distance from land. It inhabits
the warmer seas, and is one of those species so well known to
voyagers within the tropics for the amusement they afford by
their pursuit of the flying-fish. It is very similar to the Tunny
in form, but is much smaller, seldom exceeding thirty inches in
length.

The Pelamid ( Thynnus sarda), which abounds in all distriets
of the Mediterranean and on both sides of the Atlantie, has but
very lately been discovered in the British waters, a single spe-
cimen having been caught a few years ago at the mouth of the
North Esk. It greatly resembles the species just mentioned in
form and mode of life, prowling about the high seas for cepha-
lopods and flying-fishes, and is very commonly confounded with
the bonito by sailors, who also give both of them the name of
Skip-jacks, expressive of the habit which many of the large
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Scomberoids have of skimming the surface of the sea, and
springing occasionally into the air.

Another member of the mackerel family, the Pilot-Fish
( Naucrates ductor), easily recognised by the three dark-blue
bands which surround its silvery body,
will frequently attend a ship during its
course at sea for weeks or even months
together, most likely to profit by the .
offal thrown overboard. Regardless }’1'-UL-i"'ié’f:]-(-:-_.;lf*;l’ﬂ'-'ﬂ‘v’-‘s
of the useful precept, * avoid bad com-
pany,” it is frequently found attending the white shark, and
owes its name to its being supposed to act as a trusty guide
or friendly monitor to that voracious monster, sometimes
directing it where to find a good meal, and at others warning it
when to avoid a dangerous bait. At all events, the pilot-fish
is well rewarded for his attendance by snatching up the morsels
which are overlooked by his companion, and as he is an ex-
cellent swimmer, and probably keeps a good look-out, has but
little reason to fear being snatched up himself,

“ It has been observed,” says Yarrell, ¢ that when a shark and
his pilot were following a vessel, if meat was thrown overboard
cut into small pieces, and therefore unworthy the shark’s atten-
tion, the pilot-fish showed his true motive of action by de-
serting both shark and ship to feed at his leisure on the
morsels.”

The family of the anguilliform fishes, characterised by their
serpentiformn bodies, destitute of ventral fins, and generally
covered by a slippery skin, with, in some of the genera, small
scales embedded therein, likewise comprises a number of highly
interesting and useful species, forming many generic groups.

Its chief representative in our waters is the Common Eel
(Anguilla vulgaris), which, though a frequent inhabitant of
our lakes, ponds, and rivers, may also justly be reckoned among
the marine fishes ; for the same wonderful instinet which prompts
the salmon and the sturgeon annually to leave the high seas
and seek the inland streams for the sake of perpetuating their
race, forces also the eel to migrate, but his peregrinations are
of an opposite character, for here the full-grown fishes descend
the rivers to deposit their spawn in the sea, and the young,
after having been born in the brackish estuaries, ascend the

R




226 THE INHABITANTS OF THE SEA.

streams to accomplish their growth in the sweet waters. The
mode of procreation of eels, which for ages had been an enigma,
has now at length been completely elucidated by Professor
Rathke, who discovered that the eggs, which are of microscopie
smallness, so as to be undistingnishable by the naked eye from
the fat in which they lie imbedded, are expelled through an
opening hardly large enough to admit the point of a needle.
The energy of the salmon in swimming stream-upwards for
hundreds and hundreds of miles, and bounding over rapids and
cataracts, is truly wonderful, but the instinctive efforts of the
little eels or elvers to surmount obstacles that seem quite out of
proportion to their strength are no less admirable. Mr. An-
derson, upwards of a century ago, described the young eels as -
ascending the upright posts and gates of the waterworks at
Norwich until they came into the dam above; and Sir Hum-
phry Davy, who was witness of a vast migration of elvers at
Ballyshannon, speaks of the mouth of the river under the fall as
blackened by millions of little eels. * Thousands,” he adds,
¢“died, but their bodies remaining moist, served as the ladder
for others to make their way; and I saw some ascending even
perpendicular stones, making their road through wet moss, or
adbering to some eels that had died in the attempt. Such is
the energy of these little animals that they continue to find
their way in immense numbers to Loch Erne. Even the mighty
fall of Schaffhausen (which stops the salmon) does not prevent
them from making their way to the Lake of Constance, where
[ have seen many very large eels.” After the little eels have
gained the summit of a fall, they rest for a while with their
heads protruded into the stream. They then urge themselves
forward, taking advantage of every projecting stone or slack
water, and never get carried back by the current. Mpyriads are
destroyed on the way by birds or fishes; but, as usual, their
greatest enemy is man, who not only devours whole cart-loads of
little eels not larger than a knitting-needle, frying them into
cakes, which are said to be delicious, though rather queer-
looking from the number of little eyes with which they are
bespangled, but after getting tired of eating them, actually
feeds his pigs with them, or even uses them for manure. A
prodigal waste which should be looked after, as these little
eels would soon increase their weight, and consequently their
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value a thousand fold. On the Continent many lakes and ponds
have been stocked with elvers, packed in wet grass, and sent by
the railroads or the post far into the interior of the country.

Eels are pre-eminently noeturnal animals. They always con-
ogregate at the darkest parts of the stews in which they are
kept, and invariably select the darkest nights for their autumnal
migration to the sea. Owing to the smallness of their gill
aperture, the membranous folds of which, by closing the orifice
when the eel is out of the water, prevents the desiccation of the
branchize, they have the power of living a long time out of the
water when the air is humid, and not unfrequently travel
during the night over the moist surface of meadows or gardens
in quest of frogs or other suitable food.

That eels are not devoid of sagacity is proved by many well
anthenticated anecdotes. ©“In Otaheite,” says Ellisin his * Poly-
nesian Researches,” “ they are fed till they attain an enormous
size. These pets are kept in large holes two or three feet deep,
partially filled with water. On the sides of these pits they
generally remain, excepting when called by the person who
feeds them. I have been several times with the young chief
when he has sat down by the side of the hole, and by giving a
shrill sort of whistle has brought out an enormous eel, which
has moved about the surface of the water and eaten with confi-
dence out of his master’s hand.”

The eel has many enemies, among others the common heron,
who, in spite of the slippery skin of his victim, knows how to
drive his denticulated middle elaw into his body, or to strike
him with his pointed bill. Yarrell relates that a heron had
once struck his sharp beak through the head of an eel, piercing
both eyes, and that the eel—mno doubt remembering that one
good turn deserves another—had coiled itself so tightly round
the neck of the heron as to stop the bird’s respiration : both
were dead.

The London market is principally supplied with eels from
Holland, a country where they abound. According to Mr.
" Mayhew, about ten millions of eels, amounting to a weight of
1,500,000 Ibs., are annually sold in Billingsgate market. These
figures show us at once that the multiplication of eels in our
slugaish rivers, which only contain such fish as are compara-

tively speaking worthless, is a matter worth consideration, and
R 2
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powerfully pleads for the protection and transplantation of the
elvers wherever they are likely to prosper.

Eels are extremely susceptible of cold ; none whatever are
found in the Arctic regions, and at the approach of winter they
bury themselves in the mud, where they remain in a state of
torpidity until the genial warmth of spring recalls them to a
more active state of existence. In this condition they are fre-
quently taken by eel-spears, and in Somersetshire the people
know how to find the holes in the banks of rivers in which eels
are laid up, by the hoar-frost not lying over them as it does
elsewhere, and dig them out in heaps. Though generally only
from two to three feet long, eels sometimes acquire a much
larger size. Specimens six feet long and fifteen pounds in weight
are occasionally captured, and Yarrell saw at Cambridge the
preserved skins of two which weighed together fifty pounds.
They were taken on draining a fen-dyke at Wisbeach. As eels
are but slow in growth, these sizes speak for a great longevity.

The Conger is in its general appearance so nearly allied
to the common eel that it might
easily be mistaken for the same
species. It, however, materially dif-
fers from it by its darker colour in
the upper part, and its brighter hue
beneath, by its dorsal fin beginning
near the head, and by 1t5 snout generally projecting beyond
the lower jaw.

This marine giant of the eel tribe attains a length of ten feet,
and a weight of 130 pounds, and is well known on all the rocky
parts of the coast of the British Islands, though nowhere more
abundant than on the Cornish coast, where, according to Mr.
Couch, it is not uncommon for a boat with three men to bring
on shore from five hundredweight to two tons. The fishing
for congers is always performed at night, and not unattended
with danger, as it is quite a common occurrence for a conger to
attack the fishermen with open jaws, and so great is the strength
of the large specimens that they have occasionally succeeded in
pulling the fisherman quite out of his boat, if by any chance
he has fastened the line to his arm. The congers that keep
among rocks hide'themselves in crevices, where they are not
unfrequently left by the retiring tide; but in situations free

Conger Hel,
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from rocks, congers hide themselves by burrowing in the
ground, where it is customary on some parts of the coast of
France to employ dogs in their search. In spite of its tough
flesh and exceedingly nauseous smell, the conger was highly
esteemed by Greek epicures, and in England in the time of
the Henrys considered an article of food fit for a king. Thus,
the Prince and Poins, according to Falstaff's account, found
amongst. other reasons for their companionship this one : that
both of them were fond of conger and fennel sauce. In our
times its flesh, though banished from all aristoeratic tables,
meets a ready sale at a low price among the poorer classes. In
the Isle of Man the conger may be said to take the place of
the poor man’s pig : it is his bacon, which he would find diffi-
cult to save if it were not for these great eels, which are canght
in great abundance, and sold at the rate of 2d. or 3d. per Ih.
The Manx men split the congers, and then salt them and
hang them up to dry on their cottage walls, where they do not
exactly contribute to perfume the gale.

The Murry or Mur®na differs from the common eel by the
want of pectoral fins, and its beautifully-marked skin. It is
said to live with equal facility in fresh or salt water, though
eenerally found at sea, and it is as common in the Pacific as it
is in the Atlantic and Mediterranean. The only specimen on
record as a British fish was caught by a fisherman of Polperro,
October 8, 1834 ; its length was four feet four inches. The
mur@na has acquired a kind of historical celebrity from the
strange fondness with which it was cherished by the Romans,
who preserved large quantities of them in their numerous
vivaria, as we do the lustrous gold-fish in the water-basins of
our gardens. A certain Cajus Hirrius, who lived in the time
of Julius Casar, was the first that introdueced the fashion, which
soon became a passion among the wealthy senators and knights
of the imperial city, who used to deck their especial pets with
all kinds of ornaments. The celebrated orator, Hortensius, the
rival of Cicero, had a piscina at Bauli, on the gulf of Baim,
where he took great delight in a favourite murry that would
come at his call and feed from his hand. When the creature
died, he was unable to stop his tears; and another celebrated
Roman, L. Licinius Crassus, appears to have had an equally
tender heart, for he, too, wept at the death of his fishy darling.
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Vedius Pollio, a Roman knight, has even acquired through these
fishes a scandalous renown, by causing now and then a slave
that had been guilty of some slight offence to be cast alive and
naked into their piscina, and amusing himself with the sight of
the murrys lacerating and devouring the body. That this
wretch was a friend of the Emperor Augustus harmonises but
badly with the ideas of the urbanity of his court which we may
have formed from the poems of Horace and Virgil. It is but
fair, however, to the character of the emperor to state that
he reprobated Pollio’s cruelty, and ordered his fish-pond to be
filled up.

The Launces are distinguished from the eels by their large
oill openings, and their caudal fin being separated from their
dorsal and anal fins, The common
Sand Launce abounds on many parts
~ of our shore. On account of its
silvery brightness it is highly esteemed

Herrniytelos L by the fishermen as bait for their

' hooks, and its remarkable habit of
burrowing in the sand as the tide recedes affords easy means
of capture. While underground, it most likely gets hold of
many an unfortunate lob-worm, molluse, or crustacean, but on
emerging from its retreat it is in its turn preyed upon by
the larger fishes. On a calm evening it is an interesting sight
to see the surface of the water broken by the repeated plunges
of the voracious mackerel as they burst upon the launces
from beneath. On the sands at Portobello, near Edinburgh,
people of all ages may be seen when the tide is out diligently
searching for the sand launce, and raking them out with
iron hooks. On the south coast of Devonshire, where the
sand launces are extremely plentiful, the fishermen employ a
small seine with a fine mesh, and are frequently so successful
that six or seven bushels are taken at one haul. The usual
length of the sand launce is from five to seven inches. In
many localities it is prepared for table, and considered a great
delicacy.

Although the Lamprey essentially differs from the eel in the
formation of its gills, the softness of its cartilaginous skeleton,
and its funnel-shaped mouth provided with sharp teeth, disposed
in circles, yet it resembles it closely in its outward form. Its
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colour is generally a dull brownish olive, clouded with yellowish-
white variegations ; the fins are tinged with dull orange, and the
tail with blue. It inhabits the ocean,

but ascends the rivers in spring.

Though capable of swimming with

rapidity, it is more commonly seen

attached by the mouth to some large SECpEEE

stone, and that with- such power of adhesion that a weight of
more than twelve pounds may be raised without forcing the
fish to quit its hold. Like the eel, it is remarkably tenacious of
life, the head strongly attaching itself for several hours to a
stone, though by far the greater part of the body be cut away
from it. The lamprey is in high esteem as a dainty ; every
schoolboy knows that King Henry I. died of an indigestion
caused by this favourite dish ; and the town of Gloucester still
sends every Christmas a lamprey-pie to Queen Victoria, such
as it was wont to offer to its sovereign in the days of the
Plantagenets and Tudors. .

The Myxine, Glutinous Hag, or Borer, bears a near resem-
blance to the lamprey, but
stands upon a much inferior
degree of organisation, having
no eyes— (the sole example
of blindness among fishes), and :
a still softer skeleton, so that, Myxine.
when boiled, it almost entirely
dissolves into mucus. In the lamprey and myxine, the
branchial cells, which admit water, are lined by the delicate
membrane through which the blood is aérated. In the former,
however, the external apertures of the branchial cells are placed
on the side of the neck; while in the myxine, which feeds on
the internal parts of its prey, and buries its head and part of
its body in the flesh, the openings of the respiratory organs are
removed sufficiently far back to admit of the respiration going on
while the animal’s head is so inserted. Thus, even in this lowest
and meanest of all vertebrate animals, we find a remarkable
adaptation of its construction to its wants, and the proof that it
has been as well taken care of by its Creator as the highest
organised creatures of its class.

One of the most remarkable orders of fishes is that of the
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Plectognaths, which are distinguished by having the superior
maxillary bones and the intermaxillaries soldered together so as
to render the upper jaw immovable, or incapable of projection.
Among the Plectognaths, we find among others the prickly Globe-

FPorcupine=fish.—(Diodon hysorx. Globe-Fizsn,

fishes and sea-porcupines; the curiously-shaped Sun-fishes, all
head and no body ; the Ostracions or Trunk-fishes, clothed like
the armadillos in a defensive coat of mail, leaving only the tail,

Short Sun-Fish, Trunk-Fish,—{Ostracion trigueter.)
(Orthazorisens Mola.,
fins, mouth, and a small portion of the gill-opening, capable of
motion ; and the gorgeous Balistae or File-fishes, which owe their
family-name to the peculiar
structure of their first dorsal
fin. The first and strongest
spine of this organ is studded
up the front with numerous
small projections, which,under
the microscope, look like so
many points of enamel or
pearl arising from the surface of the bone and giving it the
appearance of a file. The second smaller spine has in the fore
part of its base a projection which, when the spines are elevated,
locks into a corresponding notch in the posterior base of the
first spine, and fixes it like the trigger of a gun-lock ; from
which the fish is called in Italy pesce balestra, or the eross-bow

File=Fish.—{Baztes erythropterus.)
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fish. The strong spine cannot be forced down till the small one
has been first depressed and the catch disengaged.

The TPlectognaths are mostly denizens of the warmer seas,
but the pig-faced trigger-fish of the Mediterranean (Balistes
capriscus) has been caught three times in the British waters
since 1827, and the short sun-fish or molebut, though ocenr-
ring but occasionally, may be said to have been taken from
John o’ Groat’s to the Land’s End. It grows to an immense
size, often attaining the diameter of four feet, sometimes even
double that size, and occasionally weighing from 300 to 500
pounds. When observed in our seas, the sun-fishes have gene-
rally appeared as though they were dead or dying, floating
lazily along on one side and making little or no attempt to
escape. It is to be presumed that in more congenial waters
they evince a greater degree of liveliness.

The order of the Lophobranchii is in many respects too
curious and interesting to be passed over in silence. Here the
oills, instead of being as nusual ranged like the teeth of a comb,
are clustered into small filamentous tufts placed by pairs along
the branchial arches; the face projects into a long tubular
snout, having the mouth either at its extremity, as in the Hip-
pocampus and in the Pipe-fishes, or at its base, as in the Pegasus
of the Indian seas; and the body is covered with shields or
small plates, which often give it an angular form, and encase it
as it were in jointed armour. DBut the most interesting feature
of their economy is the pouches in which the males of the
most characteristic genera carry the eggs until they are hatched.
In the hippocampi this provision for the safety of the future
generation, which strongly reminds one of the kangaroo or the
opossum, forms a perfect sack, opening at its commencement
only ; in the pipe-fishes it is closed along its whole length by
two soft flaps folding over each other. Another peculiarity of
these interesting little fishes is the independent motion of their
eyes, the one glancing hither and thither while its fellow remains
motionless, or looks in different directions. This phenomenon
of double vision, which was long supposed to be peculiar to the
chameleon, is, however, not confined to this singular reptile or
to the hippocampi and pipe-fishes, but has been found by
Mr, Gosse to exist likewise in the Little Weever (Trackinus
vipera), in the Suckers (Lepidogastri), a small family remarkable
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for the power they possess of attaching themselves to stones
or rocks by means of an adhesive disk on the under surface
of their bodies, and in several other fishes.

When imprisoned in an aquarium, few subjects of the deep
display more intelligence or afford more entertainment than
the little Hippocampus brevirostris, or Sea-Horse,

“While swimming about,” says Mr. Lukis,* “it maintains
a vertical position, but the tail, ready to grasp whatever meets it
in the water, quickly entwines itself in
any direction round the weeds, and,
when fixed, the animal intently watches
: the surrounding objects, and darts at its

Sea-IHerse. prey with great dexterity. When two
of them approach each other, they often twist their tails together,
and struggle to separate or attach themselves to the weeds; this
is done by the under part of their cheeks or chin, which is also
used for raising the body when a new spot is wanted for the tail
to fasten upon afresh.”

“ In captivity,” says Mr. Gosse, *the manners of the Worm
Pipe-Fish (Syngnathus lambriciformis), the smallest of our
native species, are amusing and engaging. Its beantiful eyes
move independently of each other, like those of the ehameleon,
and another point of resemblance to that animal our little pipe-
fish presents in the prehensile- character of its tail. It curves
just the tip of this organ laterally round the stem or frond of
some sea-weed and holds on by this half-inch or so, while the
rest of its body roves to and fro, elevating and depressing the
head and fore parts, and throwing the body into the most grace-
ful curves. All the motions of the Pipe-fish manifest much
intelligence. It is a timid little thing, retiring from the side
of the glass at which it had been lying when one approaches,
and hiding under the shadow of the sea-weeds, which I have
put in, both to afford it shelter, and also to supply food in the
numerous animaleules that inhabit these marine plants. Then
it cautiously glides among their bushy fronds, and from under
their shelter peeps with its brilliant eyes at the intruder as if
wondering what he can be, drawing back gently at any alarm-
ing motion. In swimming, it is constantly throwing its body

* Yarrell, ¢ British Fishes,” 3rd edition, vol. ii. p. 396.
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into elegant contortions and undulations; often it hangs nearly
perpendicular with the tail near the surface ; now and then it
butts against the side of the vessel with reiterated blows of its
nose, as if it could not make out why it should not go forward
where it can see no impediment. Now it twists about as if it
would tie its body into a love knot, then hangs motionless in
some one of the “lines of beauty’ in which it has acecidentally
paused.”

The family of the Pleuronectida or Flat-fishes recommends
itself to our notice as much by the singularity of its form as by
its usefulness to man. ¢ The want of symmetry,” says Yarrell,
“ 80 unusual in vertebrated animals, is the most striking and
distinetive character of these fishes: the twisted head with both
eves on the same side, one higher than the other, not in the
same vertical line, and often unequal in size; the mouth cleft
awry, and the frequent want of uniformity in those fins that
are in pairs, the pectoral and ventral fins of the under side
being generally smaller; and the whole of the colour of the
fish confined to one side, while the other side remains white,
produce a grotesque appearance: yet a little consideration will
prove that these various and seemingly obvious anomalies are
perfectly in harmony with that station in nature which an
animal possessing such conformation is appointed to fill,

“ As birds are seen to oceupy very different situations, some
obtaining their food on the ground, others on trees, and not a
few at various degrees of elevation in the air, so are fishes
destined to reside in different depths of water. The flat-fishes
and the various species of skate are, by their depressed form of
body, admirably adapted to inhabit the lowest position, where
they occupy the least space among their kindred fishes.”

“ Preferring sandy or muddy shores, the place of the flat-
fish is close to the ground; where, hiding their bodies horizon-
tally in the loosa soil at the bottom, with the head only slightly
elevated, an eye on the under side of the head would be use-
less; but as both eyes are placed on the upper surface, an
extensive range of view is afforded in those various directions
in which they may either endeavour to find suitable food or
avoid dangerous enemies. Light, one great cause of colour,
strikes on the upper surface only; the under surface, like that
of most other fishes, remains perfectly colourless. Having
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little or no means of defence, had their colour been placed only
above the lateral line on each side, in whatever position they
moved their piebald appearance would have rendered them
conspicuous objeets to all their enemies. When near the
ground, they swim slowly, maintaining their horizontal position ;
and the smaller pectoral and ventral fins, on the under side, are
advantageous where there is so much less room for their action
than with the larger fins that are above. When suddenly dis-
turbed, they sometimes make a rapid shoot, changing their
position from horizontal to wertical; and, if the observer
happens to be opposite the white side, they may be seen to pass
with the rapidity and flash of a meteor. Soon, however, they
sink down again, resuming their previous motionless horizontal
position, and are then distinguished with difficulty, owing to
their great similarity in eolour to the surface on which they
rest.”

The number of species of the flat-fishes diminishes as the
degrees of northern latitude increase. In this country we
have twenty-three species; at the parallel of Jutland there
are thirteen; on the coast of Norway they are reduced to
ten ; in Iceland the number is but five, and in Greenland only
three.

Many of them attain a considerable size, particularly the
Halibut ( Plewronectes hippoglossus). In April 1828 a speei-
men seven feet six inches long and three feet six inches broad
was taken off the Isle of Man, and sent to Edinburgh market.
(Olafsen mentions that he saw one which measured five ells ; and
we are told by the Norwegian fishermen that a single halibut
will sometimes cover a whole skiff.
Let us, however, remember that these
stories proceed from the country
where monstrous krakens and sea-
snakes are most frequently seen, and
where the mists of the north seem to
produce strange delusions of vision.
At all events, the halibut is better entitled to the nmame of
maaximus than its relation the Turbot, to which that epithet has
been improperly applied by naturalists. The turbot, equally
esteemed by the ancients and the moderns for the delicacy of its
flesh, is often econfounded in our markets with the halibut, but
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may be easily recognised by the large unequal and obtuse
tubercles on its upper part.

The number of turbot brought
to Billingsgate within twelve
months, up to a recent period,
was 87,938. Though very con-
siderable quantities of this fish &
are now taken on various parts of S
our own coasts, from the Orkneys
to the Land’s End, yet a prefer- .
ence is given to those caught by
the Dutch fishermen, who are supposed to draw not less than
80,0001 for the supply of the London market alone. According
to Mr. Low, it is rare along our most northern shores, but
inereases in numbers on proceeding to the south.

Next to the turbot, the Sole is reckoned the most delicate of
the flat-fishes. It inhabits the sandy shore all round our coast,
where it keeps close to the bottom,
indiscriminately feeding on smaller
testaceous animals, crustacea, anne-
lides, radiata, and the spawn and fry
of other fishes. It is found northward
as far as the Baltic and the seas of
Seandinavia, and southward along the
shores of Spain, Portugal, and the Mediterranean. The con-
sumption is enormous, for Mr. Bertram informs us that no less
than 100,000,000 soles are annually bLrought to the London
market.* They seldom take any bait, and are canght almost

Sole

* We are told by the same author (“ Harvest of the Seas,” Murray, 1866) that
500,000 cod-fish, 25,000,000 mackerel, 35,000,000 plaice, and 200,000,000 had-
docks, &e., form the yearly supply of the metropolis, which, besides this immense
number of white-fish, consumes 50,000,000 red herrings and 1,600,000 dried cod,
These, with the addition of Molluscous shell-fish (oysters, &c.) to the amount of
920,000,000, and a daily demand for 10,000 lobsters during the season, afford an
instructive indication of what must be the requirement of the whole population of
the United Kingdom as regards fish food.

The Report of the Commissioners appointed in the year 1863 to enquire into the
sea-fisheries of the United Kingdom gives us the gratifying intelligence that the
number of fishermen in Great Britain has nearly doubled within the last twenty
years, while the boats are increasing in number and size. No class of the popula-
tion is said to be in a more flourishing condition ; and this prosperity is no doubt
mainly due to the railroads, which have opened throughout the whole kingdom
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entirely by trawling. The principal fishing-ground in England
is along the south coast from Sussex to Devonshire, where the
soles are much larger and considered otherwise superior to
those of the north and east. On the Devonshire coast, the great
fishing-station is at Brixham in Torbay, where the boats, using
large trawling nets from thirty to thirty-six feet in beam, pro-
duce a continual supply.

The Plaice and Flounder, though far inferior to the sole in
quality, are still in great request as articles of food. On the
English coast, the plaice are obtained
in abundance on all sandy banks and
muddy grounds, wherever either lines
or trawl-nets can be used. On the
sandy flats of the Solway Frith, they
are taken by the fishermen and their
families wading in the shoal water
with bare feet. When a fish is felt, it
is pressed by the foot firmly against the bottom unmtil it can
be secured by the hand and transferred to the basket. Long
practice gives the dexterity which renders this kind of fishing
successful.

In some parts of the North of Europe, where from the rocky
nature of the soil the sea is remarkably transparent, plaice and
some other flat-fish of large size are taken by dropping down
upon them from a boat a doubly-barbed short spear, heavily
leaded, to carry it with velocity to the bottom, with a line
attached to it, by which the fish, when transfixed, is hauled up.

The Flounder, one of the most common of the flat-fish, is
found in the sea and near the mouths of large streams all round
our coast, particularly where the bottom
is soft, whether of sand, clay, or mud.
= It also ascends the rivers, and is caught
= in considerable quantities from Deptford
to Richmond by Thames fishermen, who,
with the agsistance of an apprentice, use
a net of a particular sort, called a tuck-
sean. “ One end of this net,” says Yarrell, ¢ is fixed for a short

Plaice.

The Flounder.

a ready market for the produce of the seas. In Ireland, however, there has Leen
a diminution of 10,583 boats and 52,127 men within the same time; a consequence
of the famine of 1848, and subsequent emigration.
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time by an anchor or grapple, and its situation marked by a
floating buoy ; the boat is then rowed or rather sculled by the
apprentice in a circle, the fisherman near the stern handing
out and clearing the net: when the circle is completed and a
space enclosed, the net is hauled in near the starting-point in a
direction across the fixed end.”

The Sail-fluke, a species of flat-fish common among the
Orkneys, where it is highly prized as an article of food, its flesh
being firm and white, is remarkable for its curious habit of
coming ashore spontaneously, with its tail erected above the
water, like a boat under sail, whence it has derived its name.
This it does generally in ealm weather, and on sandy shores, and
the country people residing near such places train their dogs to
catch it. In North Ronaldshay, the northernmost island of the
agroup, a considerable supply is obtained in an original manner :
thus described in a letter from a resident inserted in Yarrell’s
 British Fishes:” “ In the winter and early spring, a pair of
black-headed gulls take possession of the South Bay, drive away
all interlopers, and may be seen at daybreak every morning,
beating from side to side, on the wing, and never both in
one place, except in the act of crossing as they pass. The
sail-fluke skims the ridge of the wave towards the shore with
its tail raised over its back, and when the wave recedes is left on
the sand, into which it burrows so suddenly and completely that,
though I have watched its approach, only once have I suceceeded
in finding its burrow.

“The gull, however, has a surer eye, and casting like a hawk
pounces on the fluke, from which, by one stroke of its bill, it
extracts the liver. If not disturbed, the gull no sooner gorges
the luscious morsel than it commences dragging the fish to
some outlying rock, where he and his consort may diseuss it at
leisure. By robbing the black backs, I have had the house
supplied daily with this excellent fish, in weather during which
no fishing-boat could put to sea. Close to the beach of South
Bay, a stone wall has been raised to shelter the crops from the
sea~spray. Behind this we posted a smart lad, who kept his eye
on the soaring gulls. The moment one of the birds made its
well-known swoop, the boy rushed to the sea-strand shouting
out with all his might. He was usually in time to scare the
gull away and secure the fluke, but almost in every case with
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the liver torn out. If the gull by chance succeeded in carrying
his prey off the rock, he and his partner set up a triumphant
eackling, as if deriding the disappointed lad.”

The Rays resemble the side-swimmers by the flatness of their
form, but differ widely from them in many other particulars.
Like the sharks and sturgeons, they
belong to the cartilaginous fishes,and
as their branchiz adhereto the cells,
these respiratory membranes are not
furnished with a gill-cover, but com-
municate freely with the water by
means of five spiracles on either side.
More unsightly fishes can hardly be
conceived, The rhomboidal broad body, the long narrow tail
frequently furnished with two and sometimes three small fins,
and mostly armed with one or more rows of sharp spines along
its whole length, the dirty colour, and the thick coat of slime
with which it is covered, render them pre-eminently disgusting.
Their mode of defending themselves is very effectual, and forms
a striking contrast to the helplessness of the flat fish. The point
of the nose and the base of the tail are bent upwards towards
each other, and the upper surface of the body being then eon-
cave, the tail is lashed about in all directions over it, and the
rows of sharp spines frequently inflict severe wounds.

Eleven species of rays are found on the British coasts, some,
like the skates, with a perfectly smooth skin ; others, like the
thornback, with an upper surface studded with spines, and some,
like the sting-ray, with a tail still more powerfully armed with a
long serrated spine: a formidable weapon, which the fish strikes
with the swiftness of an arrow into its prey or enemy, when with
its winding tail it makes the capture secure. The lacerations in-
flicted by the tropical sting-rays produce the most exerueciating
tortures. An Indian who accompanied Richard Schomburgk on
his travels throngh Guiana, being hit by one of these fishes while
fording a river, tottered to the bank, where he fell upon the
ground and rolled about on the sand with compressed lips in an
agony of pain. But no tear started from the eye, no cry of
anguish issued from the breast, of the stoical savage. An Indian
boy wounded in the some manner, but less able to master his
emotions, howled fearfully, and flung himself upon the sand,

Thornback.
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biting it in the paroxysm of his anguish. Although both had
been hit in the foot, they felt the severest pain in the loins, in
the region of the heart, and in the arm-pits. A robust man,
wounded by a sting-ray, died in Demarara under the most
dreadful convulsions.

The rays are very voracious; their food consists of any sort
of fish, mollise, annelide, or crustacean, that they can catch.
So powerful are their museles and jaws that they are able to
crush the strong shell of a crab with the greatest ease. Even in
our seas they attain a considerable size. Thomas Willoughby
makes mention of a single skate of two hundred pounds’ weight,
which was sold in the fish market at Cambridge to the cook of
St. John's College, and was found sufficient for the dinner of a
society, consisting of more than a hundred and twenty persons.
Dr. G. Johnston measured a sharp-nosed ray at Berwick, which
was seven feet nine inches long and eight feet three inches
broad. But our European rays are far from equalling the
colossal dimensions of the sea-devil of the Pacific. This terrific
monster swims fast, and often appears on the surface of the
ocean, where its black unwieldy back looks like a huge stone
projecting above the waters. It attains a breadth of twelve
or fifteen feet, and Lesson was presented by a fisherman of
Borabora with a tail five feet long. The Society Islanders
catch the hideous animal with harpoons, and make use of its
rough skin as rasps or files in the manufacture of their wooden
utensils.

Creatures so voracious and well armed as the rays would have
attained a dangerous supremacy in the maritime domains had
they equalled most other fishes in fecundity. Fortunately for
their neighbours, they seldom produce more than one young at
a time, which, as in the sharks, is enclosed in a four-cornered
capsule ending in slender points, put not, as in the former, pro-
duced into long filaments.

Thus nature has in this case set bounds to the increase of a
race which else might have destroyed the balance of marine
existence; in most fishes, however, she has been obliged to
provide against the danger of extinction by a prodigal abund-
ance of new germs. If the cod did not annually produce more
than nine millions of eggs, and the sturgeon more than seven ;
if the flat-fish, mackerels, and berrings, did not multiply by

8
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hundreds of thousands, they could not possibly maintain them-
selves against the vast number of their enemies. “ Not one egg
too much,” every one will say who considers that of all the
myriads of germs which are deposited on the shallow sand-
banks and shores to be quickened by the fructifying warmth
of the sun, not one in a hundred comes to life, as fishes and
molluses, erabs and radiata, devour the spawn with equal voracity;
that a thousand dangers await the young defenceless fry, since
everywhere in the oceanic realms no other right is known than
that of the stronger ; and that, finally, the insatiable rapacity of
man is continually extirpating millions on millions of the full-
grown fishes. But if very few of this much-persecuted race
die a natural death, a life of liberty makes them some amends
for their violent end. The tortured cart-horse or the imprisoned
nightingale would, if they could reflect, willingly exchange their
hard lot and joyless existence for the free life of the independent
fish, who, from the greater simplicity of his structure, his want
of higher sensibilities, his excellent digestion, and the more
equal temperature of the element in which he lives, remains
unmolested by many of the diseases to which the warm-blooded
and particularly the domestic animals are subject.

Dery.
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CHAFP. XTIE
CRUSTACEA.

CRABS—LOBSTERS.

How are they distinguished from the Insects ?— Barnacles and Acorn-shells.—
Siphonostomata.—Entomostraca.—King-Crab.—Edriophthalmia,—Sandhoppers.
—Thoracostraca. — Compound Eye of the higher Crustaceans, — Respiratory
Apparatus of the Decapods.—Digestive Organs.—Chel® or Pincers.—Distribu-
tion of Crabs.—Land Crabs.—The Calling Crab.—Modifications of the Legs in
different species.—The Pinna and Pinnotheres.—Hermit Crabs.—The Lobster.
—The Cocoa-nut Crab.—The Shrimp.—Moulting Process.—Metamorphoses of
Crabs.—Vietims and Enemies of the Crustaceans—Their Fecundity.—Marine
Spiders and Insects.

TrE Crustaceans were included by Linngus among his insects,
but their internal structure presents such numerous and im-
portant differences that modern naturalists have raised them to
the dignity of a separate class. They have indeed, in common
with the insects, an articulated body, generally cased with hard
materials ; they are like them provided with jointed legs, with
antennz or feelers, and their organs of mastication are similarly
formed ; but insects breathe atmospheric air through lateral
pores or traches, while the crustaceans, being either aquatic
animals or constantly frequenting very damp places, have a
branchial or a tegumentary respiration. The perfect insect
undergoes no further change; the crustacean, on the contrary,
increases in size with every successive year. The higher crus-
tacean possesses a heart, which propels the blood, after it has
been aérated in the gills, to every part of the body ; in the insect
the circulation of the blood is by no means so highly organised.
On the other hand many of the insects are far superior in point
of intelligence to even the best endowed crustaceans, for here
we find no parental care, no mutual affection, no joint labours

for the welfare of a large community, no traces of an amiable
52
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disposition, but frequent outbursts of an irascible and san-

guinary temper. Though the whole of the Crustacea are formed
after one and the same
general type, and the
same fundamental idea
may be traced through-
out all their tribes,
yet the rings of which
Barnacie. their bﬂd}" is (:ﬂl]lpﬂéﬁd,

and the limbs or ap-
pendages attached to these segments, undergo such exten-

sive modifications of structure in the various orders into which
the class has been divided that even the eye of
science has with difficulty made out the true
nature of many of their lowest forms. Who,
for instance, judging from outward appearances
alone, would suppose that the Barnacles and
Acorn-shells which he sees riveted to the rock
or to a piece of floating timber were relations
of the crab or lobster ; but a view of their early
forms at once points out their real character, for then they appear

Balanus ovularsz.

Development of Balanus balanoides.—(Acorn-shell.}

A. Earliest form. B. Larvaafter second moult. €. Side view of the same.  [). Stage immediately
preceding the loss of activity, a. Stomach, &, Nucleus of future attachment.

as active little animals possessing three pairs of legs and a pair
of compound eyes,and having the body covered with an expanded
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shield like that of many of the lower crustaceans. After going
through a series of metamorphoses, these larvee, tired of a roam-
ing life, attach themselves by their head, a portion of which be-
comes excessively elongated into the “ peduncle ” of the Barnacles,
whilst in the Balani or acorn-shells it expands into a broad
disk of adhesion. The multivalve shell is gradually formed,
the eyes are cast away as being no longer needed, and the now
useless feet are replaced by six pairs of extremely useful cirrhi,
long, slender, many-jointed, tendril-like appendages fringed with
delicate filaments and covered with vibratile eilia. These cirrhi,
which resemble a plume of purple feathers, and from whose
peculiar character the name of the group, Cirrhipoda, is de-
rived, are constantly in motion as long as they are bathed in
water, projecting outwards and expanding into an oval concave
net, then retracting inwards, and closing upon whatever may
have come within their reach. They are so judiciously placed
that any small animal which becomes entangled within them
can rarely escape, and is at once conveyed to the mouth. The
currents produced in the water by their perpetual activity
serve also to aérate the blood, so that these delicate organs act
both as gills and as prehensile arms. In spite of their sessile
condition, the Cirrhipeds have not been left without protection
against hostile attacks, for at the approach of danger they shrink
within their shell, and close its orifice against a host of hungry
intruders.

Their various families are widely spread over the seas. It is
well known that the barnacles tfrequently attach themselves in
such vast numbers to ships’ bottoms as materially to obstruct
their way, and the acorn-shells often line the coasts for miles
and miles with their large white scurfy patches. The Coronul=e
settle so profusely on the skin of the Greenland whale as often to
hide the colour of its skin, while the Tubicinelle exclusively
occur on the huge cetaceans of the South Sea. Some of the
larger sea~acorns are highly esteemed as articles of food. The
Chinese, after eating the animal of Balanus tintinnabulum with
salt and vinegar, use the shell, which is about two or three
inches high and an inch in diameter, as a lamp, and the flesh of
Balanus psittacus on the southern parts of the South American
coast is said to equal in richness and delicacy that of the crab.

While the Cirrhipeds grasp their prey as in a living net, the
Siphonostomata lead a parasitie life chiefly upon fishes, sucking
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their juices with a bloodthirsty proboscis. Some (Argulus,
Caligus) wander about freely on the body of their victims as
grazing animals on their pasture grounds, or even make ex-
cursions in the water, where they will turn over and over several
times in succession like mountebanks; others (Lernez), after
having, like the barnacles, indulged in a vagabond existence in
their first youth, remain ever after clinging to the spot on which
they originally seftled, and where their body undergoes such
remarkable transformations that not a vestige of the crustacean
structure which characterised their erratic life remains.

As we continue to proceed from the lower to the higher forms,
we find, on the next stage of crustacean life, the numerous
families of the Entomostraca ; some bristly-footed (Lophyropoda),
withasmall number of legs and with respiratory organs attached to
the parts in the neighbourhood of the mouth, others gill-footed
( Branchiopoda), with numerous foliaceous legs, serving both for
respiration and swimming, Some of these creatures, which are
generally of such minute size as to be only just visible to the
naked e_',c have an unprotected body (Branchipus), but gene-
rally they are enclosed within a horny or shelly
 casing, which sometimes closely resembles a
I bivalve shell in shape and in the mode of junetion
" of its parts, whilst in other instances it forms a
kind of buckler, an opening being left behind,
through which the members project.

Though enjoying a royal title, the King-crabs,
or Limuli, occupy in reality but a low rank
among the crustaceans, and are hardly superior in

Zing-Orab,  Organisation to the Lntomostraca. They are of

large size, sometimes attaining the length of
two feet, and of a very singular structure, the bases of the legs
performing the part of jaws. The best-known species comes from
the Moluccas, where they are often seen slowly
swimming in the sheltered bays, or still more
slowly crawling along upon the sandy shores.
: In the Edriophthalmia are included the lower
capaho