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PREFACE

This little book makes no profession to be a systematic text-book of Oceanography, or to contain exhaustive discussions of the latest discoveries and theories. The subject is far too vast to be so dealt with in one small volume. A library would almost be needed for the purpose.

Much information has been gained within the last decade or two of years about the Ocean, its make, the laws which govern its movements, its dark and mysterious depths, the various deposits upon its bed, and the innumerable living creatures by which it is inhabited. All that I have attempted has been to cull a certain number of leading facts from the great storehouse of knowledge, and to put them in order, for the many who love sea-breezes and ocean-waves, and who may like to know a little more about the friend whom they so often visit.

With regard to Authorities, I must acknowledge my indebtedness to the following books, among many others: The Realm of Nature, by Dr. H. R. Mill; Report of the Scientific Results of the Voyage of H.M.S. Challenger—Deep Sea; Coral Reefs, by Professor Dana; Standard Natural History, edited by J. S. Kingsley; The Microscope, by Carpenter, revised edition; British Merchant Service, by R. J. Cornwall-Jones; Resources of the Sea, by McIntosh; Harvest of the Sea, by J. G. Bertram; also numerous papers and articles in the Geographical Magazine, National Geographical Magazine, Scottish Geographical Magazine, Proceedings of Royal Society of Edinburgh, Annual Report of Smithsonian Institution, Natural Science, etc., etc., by such writers as Sir John Murray, Dr. H. R. Mill, Professor James Geikie, Albert Prince of Monaco, Admiral Sir W. H. L. Wharton, Mr. John Milne, Mr. A. Günther, Mr. John Aitkin, etc.

In conclusion, I beg heartily to thank the Librarians of the Royal Geographical Society and the Zoological Society of London for the generous courtesy with which they have lent me books and supplied latest information, without which this little book could never have been written; also to express my warm gratitude for the invaluable help afforded by the criticisms and suggestions of the kind and able friends who have read my MS. and proofs.

WORTON HOUSE, EASTBOURNE.
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THE MIGHTY DEEP

 

CHAPTER I
“THE SEA! THE OPEN SEA!”

“How cheery are the mariners,
Those lovers of the sea,
Their hearts are like its yesty waves,
As bounding and as free.”—P. BENJAMEN.

“Therefore also do men entrust their lives to a little piece of wood.”

Wisd. of Sol. xiv. 5.

ONCE upon a time, over two thousand years ago, our ancestors lived in a country smaller than ours, to the north-east.

They had not yet taken possession of two Isles, which in the then distant future were to become the Headquarters of a world-wide Empire. Already one characteristic of the race was prominent; they delighted in the Sea. Within their small limits of power they ranged the Ocean, they wrestled with its fury, they subdued it to their will, they rejoiced in its strength, they found often their graves beneath its surface. The English then, as now, were Ocean-folk.

May it not be that we in modern days love the sea, and flock to its shores, and carry our Flag to its furthest bounds, because our forefathers, the Norsemen, the Angles, the ancient Vikings, found their joy in it? Their march, like ours, was on the mountain-wave; their Home, like ours, was on the deep.

Probably with them, as with us, it was not always an unchastened joy. Even a hardy Viking might know the unpleasant consequences of Ocean’s rougher moods. But no such discomforts drove him to stay ashore.

Had our forefathers been made of feebler stuff, had they been easily checked in their enterprises, centuries of history must have been changed. The development of English nature would have followed other lines.

In those days the fight could not but be severe. No mighty ironclads, no huge three-deckers, existed. No P. and O. liners, no great merchant ships ranged the seas. Our forefathers tackled the waste of waters with what we should consider the merest cockleshells. Even in these days we know what is meant by “perils of the seas;” but in those days the term must have carried a hundred-fold deeper meaning, both to the brave fellows who ventured on the stormy main, and to the waiting wives and mothers on land.

All the more honour to them that they were not daunted. Each man’s victory or failure in life’s battle cannot but help to shape the course which his descendants in future ages will pursue.

The Sea for us has a vivid personality. We know grand old Neptune so well, with his trident and his snowy hair, his dashing waves and his impenetrable depths, his gentle breezes and his furious gales, his moods of mild serenity and his fits of vehement wrath. He has his faults; but in spite of all we love him.

At one time the Sea was for men a type of the Infinite, of the Immeasurable, of the Boundless. We use still the same words; but they have lost some of their force.

In these days the whole ocean has been mapped out from shore to shore. We know exactly what countries lie round each part of it. We can tell how long and how wide it is in any direction. As we stand on the shore, and talk of the “boundless ocean,” we are perfectly well aware that we are looking across to France or Spain, to Germany or Ireland or America. Grand and far-reaching the sea still is, but to us no longer “boundless.”

In ages gone by, those who stood upon the coasts of Palestine or Egypt, of Greece or Italy, gazed towards unknown horizons, across what was to them an illimitable ocean. The civilised world consisted of a few countries bordering the Mediterranean on the east; and those countries shaded off into unexplored barbaric regions. As for the “great Sea,” as they called that which we regard as hardly more than a huge inland lake, it was in their eyes the embodiment of Infinitude.

At a very early period, long before the English Nation was dreamt of, before the Roman Empire had grown into being, while the polished Greek of the future was still a semi-savage, a nation of Ocean-lovers already existed. These were the Phenicians, foreshadowing in their pluck and enterprise the sea-going British of later times.

They, unlike the sailors of other nations, did not merely hug the shore, but ventured out into the trackless ocean. They, unlike the sailors of other nations, did not go upon the sea only in daylight, but they traversed it also in the dark hours of night.


At first they were content with the nearer reaches of the Indian Ocean, and with the more eastern parts of the Mediterranean. But gradually they wandered farther. Colony after colony was planted beyond Egypt, till they reached the Pillars of Hercules, known to us as the Straits of Gibraltar, to face a wild and strange Ocean, full of mystery.

There they made a startling discovery, enough to impress the more thoughtful minds among them. Far to the east, in the “Indian Ocean” of our days, their sailors had been acquainted with high and low tides; while throughout the Mediterranean scarcely any tides existed. But in the open sea, outside the narrow Channel, they found the very same tidal changes as in the eastern ocean.

It is hardly to be supposed that any one of them had a mind of such far-seeing grasp that he should be able to conjecture the grand truth of eastern and western oceans being ONE—swayed by the same influences, governed by the same laws.

A Phenician of those days, catching a glimpse of this truth, would have been worthy to take rank beside our Sir Isaac Newton of after days. They are believed to have observed the coincidence; no doubt with a feeling of wonder; and probably it was to them merely a coincidence. Very little was then understood of the most everyday and commonplace workings of Nature.

Not much, indeed, can be said with certainty of what the Phenicians did truly discover. Some observations they must have made of the heavenly constellations; and the Pole-star at least must have been known to them, otherwise it is impossible to imagine how they could have steered their vessels at night, in an age when the Mariner’s Compass was unknown. They are supposed to have sailed far south on the west coast of Africa, if they did not actually round the Cape of Good Hope.

It does not appear that their knowledge was passed on to the Greek nation. Either they were curiously reticent of what they knew, or else such records as they may have left were destroyed and forgotten.

In after times the Carthaginians, descendants of Phenician Colonists, were, like their forefathers, sea-lovers, sea-explorers, searching the main, not as travellers search now from pure love of knowledge, or from a liking for adventure, but for the sake of commerce. The Carthaginians, however, instead of being able to make use of previous discoveries, and to work onwards from a point already gained, had to start afresh and to find their way—just as if it had never been found before—to and beyond the Pillars of Hercules.

To the Greek imagination that wide mysterious Ocean, opening out from the narrow Strait, was unattractive and terrible. It was a sea of limitless distances, of fog and gloom, of blackness and death; not an unexplored Ocean of possible glory and beauty and wealth.

Time glided by, and man advanced in his acquaintance with Land and Sea; but with the latter slowly. It was not until five centuries ago—and five centuries are but as a day, compared with the full stretch of history—that two weighty steps were taken.

One step was southward. One step was westward.

The African Continent, all along its northern region, had been the scene of very old-world history. But the south was shrouded in darkness. A brief glimmer of light, perhaps thrown there in Phenician days, had been long long lost sight of.

In the year A.D. 1486, a far leap from Phenician and Grecian days, Bartholomew Diaz made discovery of the Cape of Good Hope, and one year later Vasco da Gama sailed round it. These two explorers were only a little in advance of two greater voyagers. In 1492 Christopher Columbus started on his first cruise into the unknown West—and touched Land. Less than thirty years later, Magellan’s famous voyage was accomplished to those Straits, between Patagonia and Tierra del Fuego, which bear his name. By that time the existence of the American Continent had become an established fact.

But that Continent had to be searched out. And the Ocean, though its limits were widened in men’s imaginations, was very far from being mapped and fenced around with definite boundaries. Years of exploration still lay ahead; and many a valiant explorer had to fall a martyr in the cause of Science, before mystery should yield to knowledge.

Doubtless, in those days as in these, there was always somebody to ask, “But what is the use? What good can it do to us to learn that there are lands beyond the sea? What shall we gain by it all?”

Time alone, with its developments, with the growth of the human race, with the enormous possibilities then undreamt-of, could answer such questionings. Happily, brave explorers have seldom been lacking, who loving knowledge for its own sake have been content to labour patiently, not for money, not for fame, not for immediate results, but for the simple delight of better understanding the world around them, and for the benefit of future generations.

And indeed, if once we begin clearly to realise that the things which we see and hear, the wonders of Land and Ocean, are the outcome and expression of Divine Thought, we shall scarcely deem time wasted, which is spent in trying to find out a little more about those wonders.

***


 

CHAPTER II
 SALT WATER

“The new sight, the new wondrous sight,
The waters around me turbulent.”

E. B. BROWNING.

“Water, water, everywhere,
And not a drop to drink.”—S. T. COLERIDGE.

THE annual stampede of Britons to the coast says much for our National belief in Sea-breezes. In other countries also people go to the sea for change; but perhaps nowhere does the rush excel that on our Island. This revivifying gift, though partly due to the wide and free expanse through which the breezes have travelled, is largely owing to the briny ocean with which they have been in contact.

Sea-water differs from rain-water, well-water, river-water. True, it is made up of all these, since sooner or later and in one mode or another all water on Earth finds its way to the Ocean. Water may travel openly by river-routes; it may creep silently by dark and devious underground passages; it may float lightly viâ cloudland; but in any case its goal is the sea.

Still, though the ocean includes in its composition every kind of land-water, Sea-water as such is different from them all. Not only in its vast extent, in its enormous depth, but in its strong flavour of Salt.

One of the commonest of substances is Salt. It is in the ground, in air, in water. We even know that it does not belong to our earth alone, but to many heavenly bodies also.

Perhaps one reason for this abundance, at least upon our Earth, is that it is necessary for life. There is salt in the make of blood and of brain, of muscle and of tendon. Salt is perpetually passing out of a man’s body; therefore continual fresh supplies of it are needed. Without a certain amount of salt in his food, he cannot keep in good health.

This at one time was not understood; and salt was looked upon as a mere luxury, easily to be dispensed with. Condemned criminals were forbidden that luxury; and they went through a good deal of suffering, the reason for which was not guessed. If plenty of animal and vegetable food was given to them, they managed to get along, since both contain salt; but if they were kept on purely farinaceous fare, they broke down.

Where all the salt in the Ocean comes from, is a complex question. Large supplies are brought down annually by rivers and streams, from various minerals in their beds, as well as from rock-salt regions. But if we ask, “How comes the rock-salt to be there?” we are told that it is a deposit, once formed beneath ocean-waters, or at least left by the drying up of salt lakes and seas. A proof of the latter theory is found in multitudes of sea-shells, often distributed through layers of rock-salt.

If much sea-salt came originally from rock-salt on land, and if rock-salt came originally from ocean-deposits, we are led into a curious circle of cause and effect—not unlike that of oak and acorn, or of hen and egg, with the attendant puzzle of—Which first? It is a query which we are not able to answer.

In former days the salt used for household and mercantile purposes was almost entirely prepared by the evaporation of sea-water. We no longer depend on this, however; and in England the sea-salt trade has gone down greatly before that of rock-salt, which is found to be the better for table use. It has not the same tendency to stick together in lumps, after being packed in sacks.

Great districts of rock-salt are found in many places—such as those in the Carpathian Mountains, in the Swiss Alps, in Germany, and in Great Britain. One huge mine in Galicia has been worked for six hundred years; and this supply is said to reach through about five hundred miles. From British works alone the quantity carried away every year amounts to a cubic mile of salt.

But land-supplies grow pale and insignificant before the quantities which float in the ocean. It has been reckoned that, if the waters of the whole ocean could be dried up, the amount of salt left lying on the ocean-bed would be something like four-and-a-half millions of cubic miles.

Such an enormous mass hardly conveys a clear idea. Let us think of one single cubic mile of sea-water, separated from the ocean, and see how much it would contain. First, the whole of that cubic mile of water has to be dried up; and then the materials left behind have to be weighed. We should find about thirty-three millions of tons of various kinds of substances, the names of which need not be given. We should also find of common salt a supply which, when weighed, would reach the great figure of one hundred and seventeen millions of tons. All this, be it remembered, floating unseen in a single cubic mile of water. No wonder the sea tastes salt.

In its make Water is always the same. Whether it be cold or hot, freezing or boiling, causes no difference. It consists of two gases, united; and the union is remarkable in kind. The two gases are not merely mixed together, as sand and sugar may be mixed. They are by the union changed into a fresh substance. For the time the gases exist no longer. In their stead, water has been formed.

And when the gases enter into this very close relationship, they do it always in the same manner. There is just so much of the one, and just so much of the other. One portion of hydrogen has to join with eight times as much by weight of oxygen—neither more nor less of either. The same is true, whether we are speaking of a great mass of water, or of the tiniest speck.

It is not actually correct to say, as is said above, that water “consists” of the two gases. So long as the water exists, the gases do not exist. And when, through the action of heat or electricity, the water is broken up and the gases reappear, then the water no longer exists. But at least we may say that it is the result of the uniting of those two gases, and that it can be made in no other way.

An interesting experiment has been tried. A certain amount of hydrogen gas and eight times as much of oxygen gas were weighed separately, by means of very delicate instruments. Then through great heat the two were caused to unite into water, and the water also was weighed. It was found to be just as heavy as the two gases together had been; and quite naturally so, since neither of the two gases had lost or gained in weight. This kind of union is called “chemical.”

French people are fond of “eau sucré.” A lump of sugar is dropped into a glass of water, and it disappears. But it has not been destroyed. It has not ceased to be sugar. No mysterious union has taken place between the sugar and the water. Neither water nor sugar has changed its nature; and no fresh substance has come into existence in their stead. The water is there, as it was before. The sugar is there too, not visible, but to be found out by our sense of taste. It has only been separated by the water into such minute particles that we cannot see them. This is a case of mixing, not of chemical union.

When we think of the characteristics of Sea Water, as compared with Fresh Water, we have to do with simple mixing. As sugar floats, unseen but not untasted, in tea or coffee; so salt floats, unseen but not untasted, in ocean waters.

Such a thing as absolutely pure water is very rare. No matter how clear a stream may seem to us, it holds a vast number of specks of material, collected from earth and air. Once a scientific man had some, most carefully distilled, which seemed to be of crystal purity. But he put it under the strong beam of an electric lamp, and, alas, for human powers! after so doing he could only declare that the idea of purity was ludicrous. If it is so with distilled water, the less said the better about common drinking-water. It may be well for our peace of mind that we have not stronger sight.

Ocean-water holds about two hundred times as much dissolved material as ordinary fresh water. The different kinds of substances found in any particular water-supply determine the character of that water, making it sweet or sour or salt, rendering it health-giving or death-dealing.

Something has been said about the drying away of sea-water, and the leaving of salt behind. A remarkable instance of salt thus left is seen in the Rann of Cutch, a flat Indian plain, about a hundred and ninety miles long, and half as wide.

During the south-west monsoon the ocean waters are forced by powerful winds up the Gulf of Cutch to a considerable height, overspreading the Rann, which for a time is turned into a shallow lake. When dry weather comes, the water vanishes, partly retiring, partly evaporating; and a salt-strewn desert is left, varied by sand-ridges, green spots, and little lakes, but covered principally by “sheets of salt crust.” My father, when there many years ago with his Regiment, noted down his impressions of the scene.

“From this spot”—the spot on which he stood—”the water is about eight miles distant, the intermediate space being a flat surface, entirely covered a quarter of an inch thick with salt in crystals, looking much like snow, in such quantities that it can be scraped up by the hand perfectly free from earth; and on all this space not a blade of grass to be seen.”

The same task is carried on by the working of sun-heat, as by the fire under a kettle. All day long in a warm climate the sun’s rays are busily at work, lifting from the ocean-surface a continuous stream of fine invisible vapour. The water is drawn up particle by particle, not in masses; and the sun’s rays have no power to lift the ocean-salt, which remains behind, floating still in the sea.

But when a strong wind lashes the surface into waves, and rends the tops of billows into fine spray, it often carries a great deal of salt to a distance. We know how salt may be tasted on the lips miles inland, and how windows near the coast become encrusted with it in stormy weather. Moving air, like moving water, can carry weight; and it is thus, through the action of moving air, and not through the heat of the sun, that we have our health-giving breezes off the sea, laden with salt.

***


 

CHAPTER III
 EARTH’S VAST OCEAN

“Thou great strong sea.”—AUBERON HERBERT.

“Drop by drop He counts
The flood of Ocean as it mounts.”—C. ROSSETTI.

IN these days we know the Ocean as one vast whole. Not like our early forefathers, standing on the brink, to gaze with awe-stricken eyes into mysterious distances, and to speculate upon the unknown.

Minor oceans do exist, certainly. We have the Atlantic, North and South; the Pacific, North and South; the Arctic, the Antarctic, and the Indian. Yet for us there is but one great world-wide OCEAN, encircling the Earth, every part being in connection with every other part.

A drop of water which to-day floats in southern seas may, months or years hence, have found its way by currents into the far north. A speck of ice, at this moment fast in the rigid embrace of polar berg or floe, may, months or years hence, be washing to and fro in tropical waters.

A much greater area of water than of land is found upon the Earth’s surface. So vast is the amount of the former that, if the whole had to be put into separate vessels, each vessel being one cubic mile in size, the number of such vessels required would amount to no less than three hundred and thirty-five millions. This very large order speaks for itself.

The outer Crust of our Earth, taking land and sea together, may be divided into three distinct parts. Like most such divisions in Nature, the one is often found to glide by gentle stages into another.

We have, first, Land, rising above the sea-level, and consisting of plains, undulations, hills, mountains. It covers altogether less than one-third of the Earth’s surface, and it is called THE CONTINENTAL AREA, though Islands as well as Continents belong to it.

We have, secondly, the Ocean-floor under deeper parts of the Ocean; that which lies beyond a depth of about two miles. This division has been described as the “great submerged plain,” and it comprises about one-half of the Earth’s surface. It is known as THE ABYSMAL AREA.

We have, thirdly, a middle region, which may be spoken of as a kind of borderland under the sea, connecting the dry land with the greater ocean-depths. It amounts to about one-sixth of the Earth’s surface, and it has been named THE TRANSITIONAL AREA.

By “connecting” the two, I do not mean that it must always be between the two. It does very generally so lie, but there are exceptions. Some deeper portions of the sea are close to land, and some parts of the Transitional Area are found far out at sea.

The meaning of the word “Continental” needs no explanation; and the very word “Abysmal” carries its own sense. More, however, will be said in future chapters about those reaches of ocean known as the “Transitional Area.”

A curious law seems to have governed the grouping of land and water. Putting aside innumerable small islands, scattered about, we find that the great mass of land clusters towards and round the north pole, with a water-and-ice-filled hollow for its centre. While, on the contrary, the greater mass of water may be said to cluster towards and round the south pole, with—so far as we can conjecture—a large extent of land for its centre. The conditions of north and south thus seem to be exactly reversed.

Not long ago it was believed that the ocean’s floor might be a fairly close imitation of that which we see on land. The differences, however, have been found to be greater than was expected. Perhaps it is not surprising, when one thinks of the immense levelling power of water.

That must be a firm make of rock which can permanently resist the effect of sea waves breaking upon or near the shore. And even deeper down, where waves are not and currents may be slow, some movement must still exist, since the ocean is nowhere quite stagnant. Such movements, no matter how gentle, would tend to shift all loose and soft substances.

The ocean-bed is held to be generally flat, though with gradual slopes here and there, leading up or down to higher or lower levels. Many submarine mountains rear their heads, sometimes near the surface, sometimes above it. In places high mountain-ridges run for a long distance below the sea, with profound depths on either side; and these again often show their peaks, forming groups of islands.

Broad reaches of the ocean are between two and three miles deep, and here and there spots are found where the sounding-line goes sheer down three miles, four miles, five miles, even six miles, before touching bottom. These greater depressions have been named “Deeps.”

At least fifteen of them are known in the Atlantic, and twenty-four in the Pacific; many of the latter lying close to islands. Some are long in shape, some short; some are broad, some narrow. One of the most profound, and almost the only one known to exceed five thousand fathoms, lies towards the south-east of the Friendly Islands. A depth there has been found five hundred and thirty feet beyond five geographical miles; and five geographical miles are equal to almost six of our common miles.

For a good while the notion was entertained that, probably, the loftiest mountain-peak on land, and the deepest depth in the ocean, would about match one another, reckoned from the sea-level. But this particular “deep” in the Pacific sinks two thousand feet lower than the topmost peak on Earth rises. Mount Everest, in the Himalayas, is twenty-nine thousand feet high; and this ocean-depth is about thirty-one thousand feet deep. Only one other equal to it has yet been discovered.

No abyss divides England from France. The “silver streak,” though sufficient for purposes of defence, is comparatively shallow. All West Europe, indeed, rises from a plateau, reaching from Norway into the Atlantic, on no part of which is the water more than six hundred feet in depth. The “transitional area” in this case makes a true stepping-stone or


































































































































































































































































































	A.D.	Bad Days.	Good Days.

	1886	89	276

	1887	59	306

	1888	85	280

	1889	107	258

	1890	85	280

	1891	91	274

	1892	77	288

	1893	71	294

	1894	109	242

	1895	88	277

	1896	86	282











	A.D.	Bad.	Half-bad.	Half-good.	Good.

	1886	15 	74 	86 	190 

	1887	16 	43 	116 	190 

	1888	18 	67 	110 	171 

	1889	12 	95 	113 	145 

	1890	19 	66 	110 	170 

	1891	21 	70 	107 	167 

	1892	17 	60 	95 	193 

	1893	17 	54 	87 	207 

	1894	19 	90 	106 	136 

	1895	19 	69 	84 	193 

	1896	22 	64 	115 	165 
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