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THE EARTH AND ITS INHABITANTS.

R S e —

THE NORTH-EAST ATLANTIC.

Drpry axp CURRENTS.

=N HE portion of the Atlantic which waters the northern and north-
western shores of Europe and its islands is little more than a
narrow basin when compared with the vast size and depth of the
southern section flowing between the Old and New Worlds. The
northern seas cover an area which geological record clearly shows
has for countless ages been the battle-ground of the rival elements of land and
water. Islands, archipelagos, banks, and submarine shoals here divide the abyss
into secondary basins, while the English Channel, North Sea, and Baltic may be
regarded as flooded plains, belonging geologically to the mainland.

Even on the mainland itself it is not easy to determine the limits of the
natural regions, the transitions in altitude and climate being very seldom sharply
marked, while on the ocean it becomes impossible to draw any imaginary lines of
separation. Not only are the climatic changes freely produced on the unbroken
‘surface of the waters, but the liquid mass is constantly displaced by the action of
storms, tides, and conflicting currents. Hence the oceanic areas can only be

indicated in a very approximate manner.

Nevertheless the soundings that have been carried on since the middle of this
century have determined certain transitional zones between the various basins.
The British and Scandinavian waters are separated -from the American waters by
depths of more than 2,000 fathoms, forming a hollow trough between the two
continental masses. A lateral valley of this trough off the Newfoundland bank
runs eastwards to mid-Atlantic, towards another deep basin stretching to the west
of the Bay of Biscay and the Iberian peninsula; while between these two cavities
the plateau of the Azores is connected by a ridge with those of the European seas.
Altogether the European scction of the North Atlantic is comparatively very
shallow, so that an upheaval of even 300 feet would almost efface its eastern
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2 THE NORTH-EAST ATLANTIC.

islands, St. George’s and English Channels, the North Sea and the Baltic.
Besides the great plateau of the British Isles there are others of smaller extent,
including those of Rockall, the Firder, Iceland, and Jan Mayen. From Scotland
to Greenland there extends a submarine isthmus, whose elevation has not yet been
quite determined, but whose lowest parts between the Orkneys and the Féroer
bank are less than 380 fathoms below the surface of the water, with a mean depth
of 270 fathoms between the Firéer and Iceland. This last section seems to be of
volcanic origin, and it is probable that submarine action has contributed to the .
separation of the North Atlantic waters into two distinct basins. The Rockall
plateau is connected with the Hebrides by a ridge with a mean depth of 820
fathoms—about the same as that of the entire eastern basin between Iceland and
Norway, or one-third of the approximate depth of all the oceanic waters.

It was formerly supposed that the Northern Ocean diminished in depth as
it approached the pole, but the Swedish exploration of 1868 has entirely
exploded this idea. About 180 miles west of Spitzbergen the plummet measured
2,650 fathoms, and in the highest latitudes where soundings have been taken a
depth of 1,370 fathoms has been revealed. Scoresby found 1,176 fathoms between
Spitzbergen and Jan Mayen in 1818, so that northwards as well as southwards
the shallow European waters are bounded by deep troughs.

The polar icebergs, advancing more or less southwards with the alternations of
the seasons, also form a natural line of separation for the European basins. It is
remarkable that the bed of the ocean presents in its reliefs féatures analogous to
those of the neighbouring continents. Were the waters to subside 1,000 fathoms,
there would be revealed two peninsulas between Europe and Greenland, projecting
southwards like those of Scandinavia and the Mediterranean. And were a
further subsidence of 1,000 fathoms to take place, it would disclose east of
Newfoundland another and more extensive peninsula, with numerous secondary
ramifications, also stretching southwards, while the ridge now separating the
western and eastern oceanic basins would appear as an isthmus connecting the
northern lands with a vast peninsula similarly extending north and south beyond
the Azores. According to medixval legends formerly figured on marine charts
as ascertained facts, one of these submerged peninsulas was still visible above the
surface when the earliest scafarers visited these regions. The vanished land bore
the name of the ¢ drowned land of Buss,” and it has by some been associated with
the island of Finlandia, discovered by the Venetian brothers Zeno at the end of
the fourteenth century, but which has since been sought for in vain.

The movements of the Atlantic, like those of other seas, are due to various
causes, but are distinguished by their vast proportions and lack of uniformity.
Although the phenomena they present have nowhere else been more carefully
studied, many problems still remain to be determined. For their solution more is
needed than a knowledge of the surface waters; account must be also taken of the
counter-currents, of the varying temperature and saline character of the ocean
throughout its entire depth.

Thanks to their daily recurrence, the normal course of the tides is much



GULF STREAM—TEMPERATURE. 8

better understood than that of the currents. The great tidal flow setting north-
wards, and reaching the opposite shores of the two hemispheres at the same time,
is divided into three distinct streams on reaching the south-western shores of the
British Isles. The main stream continues its northern course along the west coast
of Ireland, while the two others enter the St. George’s and English Channels.
But after flowing round the west and north coasts of Ireland the first stream
passes through the North Chaunnel between Great Britain and Ireland, and there
meets the second on its way from the south. The main stream, after making the
circuit of Scotland, flows southwards along the east coast of England until it
meets the third from the English Channel about the Straits of Dover. At the
same time these streams are constantly modified according to the position of sun
and moon, the force and direction of the winds, the endless varieties of the
atmosphere, so that mean results alone can be given.*

GuLr STREAM.-—TEMPERATURE.

Like the tides, the main currents of the North-east Atlantic flow from the
south and south-west. To a depth of over 500 fathoms the surface waters on
the whole flow from south-west to north-east, and from south to north, from
the Bermudas and Azores to the British Isles, Iceland, Scandinavia, and
Spitzbergen. This is placed beyond all doubt by the tropical plants and
articles of human industry, bearing the marks of their origin, strewn along the
shores of Northern Europe and the polar islands. But it is difficult to say to what
extent the Gulf Stream, escaping through Florida Channel from the Gulf of
Mexico, is thus continued in the vast current traversing the entire breadth of the
North Atlantic. Carpenter,t Findlay, and other physicists rightly regard this
current as the result of a general displacement occasioned by the tepid waters of
the torrid zone setting in towards the cold waters of the arctic seas. In fact,
Florida Channel is far too narrow to give egress to a stream spreading for a space
of at least 2,400,000 square miles between Scandinavia, Iceland, and Newfound-
land, and reaching a greater depth than 830 fathoms below the surface. The flow
of the Gulf Stream at the Bahamas is variously estimated at from 500,000 to
3,000,000,000§ cubic yards per second by writers who have a theory to support.
But the approximate calculations of others give a nominal volume of about
52,000,000 cubic yards, which would take no less than ten years to fill the whole
space at present occupied by the tepid waters. Besides, the hydrographers who
have studied the Bermuda seas have ascertained that off the United States coast
the Gulf Stream branches into a number of smaller currents, separated from each
other by masses of colder water, and all gradually merging in the main current of
the Atlantic.

* The tidal systems are described in vol. iv. p. 7.

+ Lecture at the Royal Institution, Nature, March 10th, 1870.

1 James Croll, Philosophical Magazine, February, 1870.

§ Findlay, Journal of the Geographical Socicty, 1853 ; Proceedings, 1869.
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The velocity of this current has not yet been clearly determined, for it flows
too slowly to be detected in the midst of the various motions produced by the
winds on the surface. Admiral Irminger gives it a mean velocity of 3 milesa
day, while Captain Otto thought it amounted to nearly 12 miles, at least on the
Norwegian sesboard.* According to Findlay it would take from one to two
years to reach Europe from Florida, while Petermann considers that a few months
would suffice.  'When General Sabine was in Hammerfest in 1823, some barrels of
palm oil were recovered, belonging to a vessel which had been wrecked the
previous year at Cape Lopez, on the west coast of Africa, near the equator. These
barrels must have twice crossed the Atlantic within the twelvemonth. Floating
bottles containing messages from seafurers in distress, and picked up at various
points, enable us to fix approximately six months as about the time required for
the displacement of the waters from one to the other side of the Northern Ocean.

But if the main current of the Eastern Atlantic be not detected by the velocity
of its waters, it is revealed plainly enough by its higher temperature. Hundreds
of thousands of observations made by such distinguished hydrographers as Maury,
Andrau, Wallich, Buchan, Irminger, Inglefield, and Mohn have supplied ample
materials for the preparation of a correct chart of this current from month to
month, and for tracing its shifting limits. In summer, when its outlines are
rendered most irregular by its struggle with the polar stream, it is strongly
deflected by the pressure of the cold waters ﬂowing from Baffin’s Bay. But after
passing this arctic stream, which continues to set southwards beneath the surface,
" the southern current resumes its north-easterly course, so that the isothermal lines

revealing its presence are not deflected from their regular path. It strikes the
western shores of Iceland, skirting the north coast. But it meets a second
polar stream about the eastern headlands of the island, causing it to flow back by
the south coast. Here the warm waters, being subjected to an enormous pressure,
-are again deflected from their north-easterly direction. The polar stream does not
at once disappear beneath the surface strata to form a bed for the southern waters
moving in an opposite direction. It struggles long for the ascendancy, and the
two currents ramify into two parallel belts flowing side by side in contrary
directions. According to Irminger’s observations, the whole area between
Iceland and Scotland is intersected by these alternating belts of warm and cold
water belonging to the two opposing currents. During his trip from Stornoway
in the Hebrides to Reykjavik in Iceland, in the month of June, 1856, Lord
Dufferin caused the temperature of the surface watersto be tested every two hours,
making altogether ninety observations, and detected no less than forty-four
changes from 2° to 9°, whereas at the two extremes the thermometer marked
exactly 4%° Fahr.

After crossing the polar current, whose normal direction seems to be from Jan
Mayen to the Frisian coast, the Gulf Stream continues to flow north-east, parallel
with the shores of Scandinavia, then rounding its northern limits in the direction
of Novaya Zemlya. But while the main volume follows the line of the continent, a

* Petermann’s Mittheilungen, 1873, 1878,
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secondary branch, arrested by the submarine bed stretching from Bear Island to
Spitzbergen, is deflected northwards under the seventy-fifth degree of latitude, and
at least during the months of July, August, and September, when the sea is free
from ice, it continues in this direction parallel with the west coast of Spitzbergen,
then trending round the Archipelago towards the north-east, and gradually
merging in the Arctic Ocean. The mean temperature of this branch is 40° Fahr.*

West of Spitzbergen and of the submarine bank separating this group from
Scandinavia, the mean depth of the ocean is much greater than in the eastern

Fig. 1.—TEMPERATURE OF THE SEA DURING THE SUMMEK ofF 1868 1x Fanrexurir DeEGREES.
According to A. Pe' ermann. Seale 1 : 10,000,000

100 Miles.

waters towards Novaya Zemlya. Dr. Bessel’s soundings showed no great depth

between this large island and Spitzbergen, the difference being due probably to

the struggle of the under-currents. In the west the relatively tepid waters have

the upper hand, diverting the icebergs to other shores, whereas farther east

the cold currents prevail, running at the rate of 9 miles per hour, so that a
* Von Freeden, in Pctermann’s M’tl{wil«nyen, vi. 1869.
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6 THE NORTH-EAST ATLANTIC.

boat manned with a strong crew can scarcely make head against them.* These
currents send southwards continuous lines of icebergs with their loads of detritus,
which sink to the bottom during the summer at the contact with the southern
branch of the Atlantic waters. The vast bunk stretching north-west of Bear
Islaid seems to be an immense submarine moraine similar to the bank of
Newfoundland.t But beyond those rocky deposits the polar stream' continues to
flow towards the warmer waters from the south, interpenetrating them with currents
of cold water like those met with in the regions east of Iceland.

The arctic section of the East Atlantic is thus on the whole marked off with
sufficient clearness by the form of its submarine bank, by the general movement of

Fig. 2.—IsorHErMAL LINES oF THE NorrH-East ATLaNTIC IN JULY.
According to Mohn. Secale 1 : 28,000,000.
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its waters, and by the meteorological conditions. The European waters are almost
entirely occupied, at least in summer, by the tropical currents. Doubtless in
winter the warm stream, although much more regular in its movements than
during the hot season, is everywhere driven far to the south, the water north of
Jan Mayen and Bear Islands being below freezing point, and almost entirely filled
by icebergs. Still the mean temperature of the North-east Atlantic is at all
times much higher than that found elsewhere in the same latitude. The mean
difference from July to January between cold and heat for any given point in this

* Lamont, Masqueray, Bulletin de la Socicté de Géographie, October, 1872.
+ Petermann’s Mittheilungen, iv. 1870.
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region is only 9°. Throughout the basin between Scotland, Norway, Iceland, and
Spitzbergen the surfuce waters are from 2° to 5° warmer than the surrounding
atmosphere, the proportion being reversed only in summer, when the temperature
of the atmosphere is slightly higher. The hot air is then tempered by the sea,
the reverse being the case throughout the rest of the year.

So great is the general influence exercised by the main current of warm waters
on the climate of the European continent, and especially of the lands encircled by
it, that it alone renders the British Isles and Scandinavia inhabitable. Like
another Labrador, this region would remain the abode of wild animals, maintaining
with difficulty a few scattered communities on the banks of the sheltered creeks.

Fig. 8.—IsornermaL Lixes, NorTH EAsT ATLANTIC. IN JANUARY.
According to Mohn. Scale 1 : 28,060,000.
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It 1s the southern current acting in concert with the south-west winds that bas
enabled the English race to rise and develop. Hence it has played a chief part in
the modern history of mankind. .

The deflection of the isothermal lines caused by the currents of air and water
in the North Atlantic is the most remarkable phenomenon of the kind on the
whole surface of the globe. In many places the importance of the latitudes for
the local climate seems to be completely neutralised, the mean temperature rising
not from north to south, but from south to north. Thisis due to the southern
waters bringing with them the tropical heat, and discharging it in the regiors
of Northern Europe. A climate conveyed northwards by the current thus overlaps

\
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the normal climate of these lands. In the middle of the North Atlantic, under
the 50° parallel, the waters have a temperature of over 54° Fahr. even in
January, whereas in Silesia and Russia, under the same parallel, the ther-
mometer at times falls to 20° or even 30° below zero. On the western
seaboard of Ireland, where the myrtle flourishes as on the Mediterranean shores,
the winter temperature is higher than that of Naples and Athens. In Great
Britain the northern extremity of Scotland, washed by these southern waters,
enjoys in January a somewhat warmer atmosphere than London and other towns
in the south of England. In short, the normal climatic laws are here reversed.
The winters of Iceland are less severe than those of Denmark. The mean
temperature of the sea, taken in January at the station of Fruholm, near Cape
North—that is to say, in a latitude where the sun remains an entire month
below the horizon—is 38° Fahr., nearly 5° above that of Vevey, on Lake
Geneva, and 2° more than that of Venice, situated on the Adriatic. In Tresco,
one of the principal islands of the Scilly group, palms and other tropical plants
flourish in the gardens in the open air, although the Azores, 10° nearer to the
equator, are already beyond the geographical limits of the palm.* A traveller
procecding in January from Philadelphia to the North Cape, 2,100 miles nearer to
the pole, would find himself always under the same isothermal latitude of 2° to 3°.
But going due north he would meet with a mean temperature of —13° in Baffin’s
Bay, under the same parallel as the extreme Scandinavian headland. The amount
of heat liberated by the Atlantic waters suffices to give the whole of North-west
Europe a tercper iture in winter which, but for it, this region could not enjoy even
in summer.

Thanks to the two superimposed currents of air and water setting towards the
north-west shores of the continent, here is the chief laboratory of the European
climate, and from this point especially proceed the fierce hurricanes which begin
in the West Indies and United States, sweeping thence across the Atlantic over
the current of warm waters, and bursting on Europe after traversing the British
Isles. - The comparative study of the barometrical waves is nowhere more important
than on the European shores of the North Atlantic. The rains falling on the
greater part of the continent, and giving rise to its multitudinous streams, are due
to the west winds prevailing on the western scaboard during the greater part
of the year. The vapour-charged atmosphere enveloping Europe as far as Central
Russia comes mainly from the North Atlantic. At the same time the moisture
diminishes gradually eastwards, so that the lands situated far from the ocean are
free from those dense fogs so frequent on the shores of England. These were
possibly likened to ¢ marine slugs,” being neither of the air, the earth, nor the
water, but a mingling of the elements, preventing the progress of vessels, as
described by the old navigator Pytheas, born under brighter skies by the blue
waters of the Mediterranean. Typical of these foggy climesis the tract stretching
north and west of Tceland. In 1868 the members of the German Polar Expedition
found these northern waters wrapped in fogs, on an average, for eight hours daily,

* Oscar Drude, in Tetermann’s Mittheilungen, 1878.
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and so dense that one end of the vessel was invisible at the other. During the
month of June they never once beheld a blue patch of sky. On the other hand,
the atmosphere in these seas is generally calm, and the storms are seldom very
fierce, although the low temperature makes them at times seem more violent than
they really are. Most of them are of short duration, and all end invariably in
absolute stillness.*

The temperature of the surface wuters has enabled meteorologists to determine
the outward limits of the North Atlantic warm current. Thermometrical
caleulations made in the deep waters have also revealed the e

- - ig. 4.—TEMPERATUKE
normal depth of the current in the various seas that have oEL Ocean WEest
. . . OF NOCKALL.
been scientifically explored. DBut such delicate and costly  , . wiig to SLir Wyville
observations have hitherto been necessarily restricted toa very ~_  Thomson A2,
small portion of the oceanic area. Till quite recently our &iE——c
information on the subject was limited to the revelations of i
Wyville Thomson and Carpenter, aided by other naturalists

who took part in the explorations of the Lightiing and

Porcupine in 1868 and 1869. Since then thes: seas have *** 7
been again explored under the direction of Swedish and
Norwegian scientists, and in 1877 nearly the whole of the
Norwegian waters were visited by the meteorologist Mohn
in the Voringen, who has thus been enabled to draw up an i
isothermal chart based on his own observations and those of | b

his predecessors.t
The observations having been made during the fine season,  **°

when the surface waters are exceptionally heated by the  #o 73
rays of the summer sun, the hitheifo observed surface
temperature was always high, fulling rapidly in the deeper = - oo

strata for about 55 fathoms. But the reverse was found to
be the case in winter, when the surface was cool. The
temperature was then observed to rise to a stratum of normal
heat indicating the mean of the year, and found at a depth of
not less than 55 fathoms. Butat this point the local climatic
- influences cease, and the plummet penetrates the ocean depths
in a temperature unaffected by the sudden changes of the
seasons. Below the zone changing from winter to summer,
the thermometer indicates a steady diminution of heat, the strata growing colder and
colder without any reaction whatsoever. The lowest.temperature thus corresponds
with the lowest depth; yet it was nowhere found to reach the freezing point, which
for sea-water with a mean saline density is 25° 4’ Fahr.t The thermometrical
soundings of Sir Wyville Thomson and his associates have thus definitely refuted
the hypothesis of Sir James Ross, who supposed that the bot'om of the ocean from

373 ——— 13400

* Von Freeden, in Petermann's Mittheilungen, iv. 1869.
1 Petermann’s Mittheilungen, January, 1678.
I Desprotz, ¢ Recherches sur le maximum de den-ité des dissolutions aqueuses.”
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pole to pole was at a unifornr temperature of 40° Fahr., a temperature which was
wrongly assumed to be that of the point of maximum density.

In the North Atlantic, as in other seas, the temperature diminishes from the
surface downwards, but not uniformly. In certain strata the fall is measured only
by tenths of a degree for hundreds of yards, whereas in the liquid masses farther
down there are sudden falls of several degrees. These serious differences can
only be explained by thé volumes of water which here meet from various quarters.
Thus, from the depth of 50 to 500 fathoms, the waters of the Atlantic between
Ireland and Rockall cool very slowly, for this zone is covered entirely by the warm
mass flowing from the tropical seas. But from 500 to 750 and 1,000 futhoms the

Fig. 5.-- Fary oF TEMPERATURE IN THE LowER DEPTHS OF TUE ATLANTIC, West or IRELAND.
According to Sir Wyville Thomson,
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diminution of temperature is much more rapid, owing to the influx of cold water
from the polar regions flowing slowly in a direction contrary to that of the
warmer upper currents.  Lastly, the fall of temperature from 1,000 fathoms to the
bottom again becomes very gradual. At a depth of 2,435 fathoms, the greatest
reached by the plummet and thermometers of the Porcupine, the naturalists
observed a temperature of 35°; but this was due west of Brittany, which is
beyond the limits of the North-cast Atlantic proper.

A study of these lower temperatures has shown that a sharp contrast is pre-
sented by the two basins of the North Atlantic on either side of the submarine
bank between Scotland and Ireland. In the west the ocean is occupied by waters
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whose temperature to their lowest depths nowhere fills to freezing point, whereas
in the east the warm water is found only on the surface, resting on liquid strata at
a glacial temperature, and less charged with salt.

In the broad open passage between the Firder and Shetland groups the sound-
ings have clearly revealed the presence of the lower mass of cold waters flowing

beneath the warmer upper strata, and it has even been found possible proximately
to determine the limits of this vast submarine stream.

On either side of the cold
zone the temperature falls nearly at the same ratio as in the neighbouring ocean.

At a depth of 820 fathoms the warmth of the water is still about 41° Fahr,,

whereas in the cold zone this temperature of 41° is already reached at a depth
of 191 futhoms, the thermometer marking 32° Fahr. at 728 fathoms. There is

Fig. 6.—FaLL oF THE TEMPERATURE IN THE WARM AND CoLp WATERs.
According to Sir Wyville Thomson,
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altogether a mean difference of 13° between the waters of the cold zone and those
of the surrounding seas.

Judging from its direction, this volume of cold water seems to be a continuation

of the polar current which passes east ot Spitzbergen and Bear Island, afterwards
sinking below the warmer strata, and ultimately disappearing in the depths. On
reaching the elevation connecting the Firder bank with the Hebrides, the cold

zone terminates suddenly, as clearly shown by the various soundings that have
been made here.

Yet the cold waters at this peint rise somewhat higher than the
submarine ridge, and might pass it but for the resistance of the warm current.

Unable to overcome this obstacle, they are obliged to recede, borne back by the

upper current, which they in return rapidly cool, reducing it to a shallow surface
stratum.*

% Mohn, in Petermann’s Mittheilungen, i. 1878.
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Mohn has endeavoured provisionally to trace the outlines of the cold oceanic
waters, scarcely covered by a layer of tepid water from the tropics. Their limits,
marked by the isothermal of 82° Fahr., very nearly coincide with those of the
depths ranging from 273 to 383 fathoms east of the Firder and Iceland, and they
stretch southwards in the form of a long peninsula across ¢ Lightning Strait;” that
is, the deep trough separating the Farder from Shetland. They are everywhere
arrested by the elevation of the submarine banks.

In the anulysis of the salts with which the seas are chirged naturalists have
a further means of investigation, though doubtless a very delicate one, -ena’oling.
them to follow the course of the oceanic currents. They have ascertained that
the average amount of salt in the North Atlantic proper is much greater than in

Fig. 7.—TEMPERATURE OF THE WATERS ON EITHER SIDE oF THE FAROER Banx.
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the whole ocean, and they naturally attribute this marked difference to the
evaporation produced in the tropical seas on the surface of the currents trending
northwards.  Wherever the tropical current is felt, the waters may be detected
by the greater proportion of salt held in solution, while the presence of the polar
strean is similarly revealed by its less briny character.

Fauxa axp FLoras.

Tuc recent explorations in the North Atlantic have not only ‘upset the

hypothesis of Sir James Ross regarding an assumed uniform temperature at the

bottom of the ocean, but have also once for all exploded the theories of Edward

Forbes on the absence of a fauna in the lower depths.* There were already
* ¢ The Natural History of the European Seas.”
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abundant proofs to the contrary, and naturalists had found many animal forms
below the limits assigned to them by the learned explorer. Nevertheless such
testimony had not received all the attention it deserved, and the triumphant
scientific expeditions of the Lightning and Porcupine were needed before the
previous labours of Ross, Wallich, Surs, Fleeming, Jenkin, and Milne-Edwards
could be regarded as definitely secured to science. At all their sounding stations
Carpenter, Wyville Thomson, and Gwyn Jeftreys found the ocean bed covered with
animal organisms. In the great troughs of the Spitzbergen seas Torell had also
found such organisms in prodigious quantities, far superior in the wealth of their
forms to those of the Scandinavian seaboard. Even at the depth of 2,700 fathoms,

Fig. 8.—Zo~E or THE CoLD WATERS IN THE NORTH ATLANTIC.
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the lowest reached by the plummet, the Arctic Ocean possesses a fauna of many
species. The explorations have but slightly increased the number of fishes known
to science, but the museums have been enriched by many new echinoderms, some
very curious and extremely beautiful, and Wyville Thomson alone has been
enabled to describe 250 new species of molluses. On the other hand, the limits of
the marine flora have remained unchanged. Beyond 50 fathoms the algz become
rare, disappearing altogether at a depth of 200 fathoms.

The wealth of the fauna is all the greater in the northern seas of Europe
because their waters flow from different climatic regions. The currents of warm
water forming the upper strata bring with them southern organisms, while the
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opposing polar stream contributes fishes and other living creatures from the north.
Thus it happens that in the cold zone of the Farder Channel nearly all the echino-
derms belong to the samo species as those of Scandinavia and Greenland.* And
although the Furopean waters, especially on the Brit: ish and Scandinavian coasts,
have been by far the most carefully studied, yet every fresh exploration reveals
organisms hitherto unknown to science.

Some idea of the boundless life of the North Atlantic may be derived from the
geological formations which this animal world is ceaselessly creating. Between
Norway, the Firger, and Iceland the bottom of the ocean at 1,000 fathoms and
upwards consists everywhere of a greyish calcareous clay, formed to a very great
extent of the remains of a species of foraminifer called Binoculina by the
naturalists. This organism plays the same geological part in the Norwegian that
the Globigerina does in the Greenland waters. These new formations, which are
being incessantly deposited on the bed of the Atlantic, are compared to chalk by
Thomson and Carpenter, who have suggested that the chalk period has, so to
speak, been continued uninterruptedly, and is still being continued in the northern
seas. In fact, the chalk now being formed in these waters is so like that of the
English cliffs that the most skilful microscopist is not always able to distinguish
them. It also contains many forms identical with the fossils of the older chalks,t
while the different species present the same type. They seem to have been slowly
modified during the course of ages. Forchhammer’s chemical analyses, subse-
quently confirmed by the English explorers, have shown that the waters richest in
calcareous substances are precisely those between Ireland and Newfoundland.
Here the animalcule find in superabundance the elements which they have to
transform into those rocky strata in which as many as 500,000 calcareous shells
are sometimes found in a square inch. In the inlets of the Atlantic, such
as the Kattegat and Baltic, the proportion of calcareous matter is still greater,
© the detritus on the banks of the streams constantly furnishing materials to the sea
for the formation of new rocks.

During the last ten centuries the fauna of the North Atlantic may have been
slightly modified by the action of man. The Basque fishermen first of all exter-
minated the species of whale frequenting their shores, and later on the Balena
franca, formerly met with off the European coasts in all the northern waters, was
relentlessly pursued by the Basques and others, so that since the beginning of the
eighteenth century it has retreated farther and farther towards the Polar Sea. At
the opening of the present century over a thousand whales were yearly taken in
the Spitzbergen waters; in 1814 as many as 1,437 were captured, but they became
rarer from year to year, and in 1840 had disappeared altogether. At present

* Wyville Thomson, “Depths of the Sea,” p. 43.
t According to Rupert Jones, 19 in 110 foraminifera.
I Proportion of calcareous matter in the Atlantic (acoordmg to Forchhdmmer) —

Average of the ocean . 3 8 2'96 in 1,000.
North Atlantie, between lautude 30° and a5° 3 3 307
Kattegat a . ¥ 5 X \ . N X 3:29 5
Baltic L

. . . . 3 o q 3:59 7
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whale fishing is almost abandoned in the North Atlantic. The walrus also,
formerly so common that the Normans, without leaving the Scandinavian waters,
procured enough ivory from this animal to pay their ¢ Peter’s pence,” is no
longer met beyond thenorthern latitudes. But the grindehval is still hunted, and
the fishermen of the Faroer Islands alone capture over 1,200 yearly.*

The Scimmius borealis (haakjiring, hakal) is also sought for the sake of its liver,
and as many as 23,000 are annually killed on the coasts of Iceland. The seal, of

Fig. 9.—NorwEeeIAN CoasT: VIEW oF TRONDHIEV,

which five species are met on the shores of Tceland, Jan Mayen, and Spitzbergen,
forms a special object of prey, and about one million are yearly taken in the seas
stretching between Scandinavia and Greenland.t Modern industry needs a

# Irminger, “ Notes sur les paches du Danemark, des iles Farder,” &c.
+ Ch. Grad, *“ Esquisse phys‘que des iles Spitzbergen.”
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constant and ever-increasing supply of oils and skins, and these fisheries ure
accordingly conducted with ever-increasing eagerness. But all things being
linked together in nature, from the huge whale to the microscopic foraminifer,
any disturbance of the balance in one section of the marine fauna must necessarily
produce a general displacement in all the other branches down to the most rudi-
mentary organisms.

The fishes which are sought near the coasts and on the submarine banks are so
prolific that they do not seem to have yet been threatened with extermination.
Besides, the numbers taken by the fishermen are insignificant compared with the
prodigious slaughter going on between hostile species in the seas themselves. The
importance of the cod as an article of food is well known, but there is no danger
of the species being diminished by the fisheries in the Iceland and Rockall waters,
on the Féroer and Dogger Banks, or by the 20,000 Norwegians and Lapps engaged
in this industry about the Lofoten Islands; only the shoals do not now always
make their appearance in the same regions, and before the application of tele-
graphy the fishermen often lost many days and even weeks in their search. While
most fish, such as the salmon, sturgeon, and smelt, leave the high seas to lay their
eggs in the streams and along the coasts, the cod, on the contrary, spawns in the
deep waters, where the embryos are developed far from the land. Hence, however
great may be the destruction of the fry and mature animal along the seaboard, the
vast laboratories where the race itself is renewed remain untouched.

Economically still more important than the cod is the herring, at least
300,000,000 of which are taken on the Norwegian shores alone. It is well
known how much this fish has contributed to the prosperity and influence of
Holland. Yet the fishers have often fancied that it might grow scarce in the Atlantic.
But if the shoals disappear in one plice, they never fuil to reappear in another in
unreduced numbers, making the waters alive, so to say, and followed by multitudes
of carnivorous animals. “ It seemed,” says Michelet, “as if a vast island had
emerged, and a continent was about to be upheaved.”* For two centuries after
the year 1000 the herring made its appearance chiefly in the Kast Baltic; then it
showed a preference for the shores of Scania down to the middle of the sixteenth
century, after which the principal fishing stations were those of the North Sea,
along the sandy shores and cliffs of Scotland and Norway. Lastly, the herring
appeared in great numbers on the west coast of Sweden, in the Kattegat. But
notwithstanding all these shiftings it is not a migrating fish, as' was formerly
supposed. It haunts the deep oceanic valleys, whence it rises towards the coasts
to deposit its spawn. Naturalists have also ascertained that it cannot live in
waters of a lower temperature than 38° Fahr.,+ so that the fishermen now
know that when they enter a colder zone they will find no herrings there.
Experts are also able to distinguish the various species, and to say whether
they came from the Scotch or Norwegian shores, from the Baltic or Germun
Ocean.

* ¢« Ta Mer.”
t A. Boeck, Van Beneden, &e.



THE NORTH SEA—TIE BALTIC. 17

THE NORTH SEA.

Tuis last section of the North Atluntic, a sort of open gulf between Scandi-
navia and Great Britain, but communicating with other seas through the English
Channel and the Sound, is extremely rich in animal life. With good reason one of
its sections has been named Fishers’ Bank, for the fish here swarm in myriads, and
the cod is taken alive for the markets of London and the other large cities of North
Europe. About 900 smacks, of which 650 are owned in England, visit these banks,
and the yearly take is estimated at 75,000 tons. The choicest cod come from one
of these banks, the Dogger, or ¢ Lugger’s Bank.” * The North Sea, spreading its
shallow waters over the plateau above which rise the British Isles, offers thesc
excellent fishing grounds precisely because 1t is of no great depth, and its bed is
nowhere covered with rocks or stones. The only objects presenting any resistance
to the fishermen’s trawling-nets are the oyster beds. These deep-sea molluscs
have little flavour; but those of the coasts are highly esteemed, especially the
so-called Ostend oysters, which are brought from the shores of England to be
fattened in the Belgian grounds. Hundreds of millions of mussels, cockles,
and other shell-fish are also yearly taken on the sundy shores of Schleswig-
Holstein, and used either for muking lime or enriching the land.

With a greater area than the Brit'sh Isles, the North Sea is limited towards
the North Atlantic by a steep incline known as the Kimmer, and is everywhere
distinguished by its shullow waters, seldom exceeding 30 fathoms in depth, though
sinking to 103 on the east coast of Scotland. Its bed is merely a vast bank varied
by a number of secondary flats and shoals, and most geologists believe that during
the glacial period this inlet was filled by long lines of icebergs drifting with the
current from the glaciers of Scandinavia, Iceland, and Great Britain.t The masses
of ice, constantly renewed within the land-locked basin, here deposited their boulders
and detritus of all sorts, which gradually crumbling away, formed the bed of the
North Sea. The process is still going on, only the débris formerly brought
by the icebergs is now replaced by the volranic remains drifting with the cold
currents from Jan Mayen and Icelund.i It may, indeed, be asked how ithe North
Sea has gradually been filled in, while on the south coast of Norway the Skager
Rak still maintains a depth of 200 to 300, and even 450 fathoms. This is pro-
bably due to the glaciers which formerly filled this deep trough forming an
extensive fiord fed by several secondary onmes. DBeyond this receptacle the
accumulated masses of ice entered the polar current, which bore them farther
south and distributed the débris over the bed of the North Sea.

* Not the “ D g’s Bank,” as it appeared on the old maps.
+ Ramsay, * Physical Geology ani Geography of Great Buitain,” p. 167,
1 ¢ Annales hydrographiques,” 1873, vol. iv.
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THE BALTIC.

Tue Skager Rak communicates through the Kattegat with the Baltic, which,
like the North Sea, is an inlet of the North Atlantic, though differing from it
both in the composition and general character of its waters. The word Baltic,
probably of Lithuanian origin, as well as the island of Baltia mentioned by
Pliny, is said to mean “ white,” in reference to its short and foaming crests. By
the Germans it was called the East Sea when its southern shores were occupied by
the Slavs, and this designation, true as regards Denmark alone, has remained the
general name of this inland sea. :

It may in some respects be considered as an affluent of the Atlantic, to which
it contributes much more than it receives in return. © The Neva, Niemen, Vistula,
Oder, and the two hundred and fifty other streams of all sizes discharging into the
Baltic, send down a volume of water far in excess of what is lost by evaporation.
The amount has not yet been directly ascertained, but judging from the mean
snow and rain fall of the entire basin, its normal increase may be set down at
16,000 cubic yards per second. The whole of this excess must escape to the
Atlantic through the Sound and Great Belt, for the level of the Balticis not, as was
till lately suppcsed, higher than that of the North Sea. An outflowing current
has accordingly been detected, running constantly from Copenhagen and Elsinore
to the Kattegat, except when neutralised, or even reversed, by the north winds.*

Nevertheless the currents flowing from the Baltic do not fill the entire depth
of their outlets. As in the Dardanelles and Bosporus, there is a smaller back
flow of more saline and consequently heavier water, which is distributed through-
out the basin of the Baltic. But for this circumstance the Baltic would, in the
course of a few centuries, lose its brackish character and become a large river
basin, presenting the appearance of an ocean inlet, but forming no part of it.
‘The chemical analysis of the water taken from various depths has determined the
existenceof the lower back currents in the Sound and Great Belt, constantly renewing
the saline properties of the Baltic. In the Great Belt, Meyer, Mobius, Karsten, and
Hensen have ascertained that the upper and fresher current is 10, the lower and
more salt counter-stream nearly 30 fathoms deep.t The hydraulic works undertaken
in the harbour of Copenhagen and the Sound have also afforded an opportunity of
directly measuring the saline back flow. It has often beem observed that of
two sailing vessels stemming the surface current in the Sound, here much
shallower than in the Great Belt, the larger has much the advantage, being aided
underneath by the opposite stream to which its hull penetrates.

Although the salineness of the great basin is thus constantly maintained, still
the gulfs farther removed from the Atlantic receive but a small quantity of salt,
the currents growing less and less brackish as they advance from the Skager Rak

* Course of the upper current in the Sound for 134 days:—
From the Baltic to the North Sea . S Fnt o . 3 86 days.
From the North Sea to the Baltic . 5 . 3 . 4 24
1In equilibrio . A % ¢ . g 3 : 5 240
Forchhammer and Prosil us, Philosophical Transactions, 1865.
1 “Expedition of the Pomerania,” 1871.
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to the remote Gulfs of Bothnia and Finland. The North Sea is scarcely less salt
than the ocean, notwithstanding the quantity of fresh water discharged by the
Maas, Rhine, Weser, and Elbe. DBut in the Kattegat, Great Belt, and Sound
the proportion is reduced by one-half, at least on the surface ; towards the centre
of the basin on the south-east shores of Sweden it falls to one-seventh ; while in
the farthest gulf, near St. Petersburg, Umed, and Torned, the surface waters are
almost sweet.* Even in the neighbourhood of Stockholm the water of the outer
bays may be drunk without inconvenience. DBut after the east winds have long
prevailed, causing an inflow of water into the network of canals about Stockholm,
Lake Milar itself becomes somewhat brackish. Thus, according to the prevalence
of the winds and the greater or less abundance of the rivers falling into the Baltic,
its saline properties change constantly even on the same coasts, though nowhere
sufficiently to allow the inhabitants to extract salt from the sea-water. During the
Crimean war, cutting off the usual supply from the south of Europe, the Fin-
landers and Esthonians boarded the English and French vessels in quest of this
article, even at the risk of being made prisoners.t

The Baltic differs from the North Sea and Atlantic in the great variations of
its temperature from season to season, in this respect rather resembling the
fresh-water lakes of North Europe. While the shores of Norway and Lapland
beyond Cape North are absolutely free from ice even in the depth of winter,
the whole surface of the Gulfs of Bothnia and Finland is usually ice-bound from
November to April. This is due to their less saline character, to their greater
shallowness, and to the action of the cold north-east and east winds unchecked by
the low hills of Finland and Russia. The Baltic shores of Germany are also
frozen for a certain distance seawards, and the open waters in the centre of the
basin are filled with floating masses, which, drifting w1t,h the current, block the
outlets of navigation during the cold season.

In exceptionally cold years the whole of the Baltic itself has been frozen
over, and crossed by temporary high-roads of commerce. This occurred at least
ten times during the thirteenth, fourteenth, and fifteenth centuries, when trading
caravans often proceeded from Sweden and Denmark to Liibeck, Rostock, Stral-
sund, and Danzig. Wayside inns were built on these routes, fairs were held
on the ice, and packs of wolves passed over from the Norwegian forests to the
Jutland plains beyond the Baltic. In 1658 armies engaged in deadly combat
on the ice. Frederick III. of Denmark, having rashly declared war against
Sweden, Charles Gustavus, then warring in Poland, hastened to the Little Belt,
where he cncamped with 20,000 men. Here he-caused the ice to be tested,
ventured across with horse, cannon, and transports, and defeated the enemy
opposing his landing on the island of Fiinen. Then venturing on the frozen

* Mean salineness of the ocean g 3 5 3 S 9 . 34:404 in 1,000.
1) y ”» 1) North Sea. . . . . . . 32:823 7]
e o ,»  XKattegat and Sound . o 3 3 g 16-230 -
» ”» % o Baltic. o . S e 2 g 423310 5,
» 24 ,,  Kronstadt Roads ! X 0610 .

Forchhunmer, P/ulosop/uml Transactious, 1265.
1 Ant. von Etzel, ¢ Die Ostsee und ihre Kistenidnder.”



20 THE NORTH-EAST ATLANTIC.

curface of the Great Belt, he made his wuy by the islands of Laaland and
Falster to Zealand, dictating peace under the walls of Copenhagen. DBut in
1809 the capital of Sweden was in its turn threatened by a Russian expedition
which crossed the Baltic at the Qvarken Islands, the narrowest part of the Gulf
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During the last four centuries these great frosts have become rarer
and throughout the basin the severity of the extreme colds has been mitioateci
——a.fuct opposed to the hypothesis of those who believe, with Adhemar Din a
general cooling of the northern hemisphere since the twelfth century.* ;

* «Révolutions de la Mer.”
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No mountains of floating ice are seen in the Bultic, as in the polar seas;
but here and there detached masses rising from 14 to 16 feet above the
surface present a faint image of the fragments of glaciers met with in the waters
to the south of Spitzbergen and Greenland. These masses, like those of the
glacial epoch, are occsionally charged with stones and other detritus, thus on &
small scale continuing the transport of erratic boulders, at one time of such
importance in the geological history of Scandinavia, Finland, and Germany.
Scientific records quote a great number of facts bearing witness to this displace-
ment of rocks borne southwards by the broken masses of ice. Blocks of granite,
weighing many millions of pounds, have been thus transported from the coast of
Finland to Hogland Island.* '

The law of decreasing temperature observed in the Atlantic prevails also in
the Baltic, at least in summer. But the transition is here much more rapid, the
inland sea being but slightly affected by the action of the warm currents which
temper the waters of the northern seas. The lower strata vary in temperature,
as in the Atlantic, and are usually very near freezing point. Thus the plummet
reaching the bottom in a depth of 50 to 100 fathoms in a very short space traverses
liquid strata varying at least 18°.

The Bualtic is nowhere as deep as the Skager Rak. Between Copenhagen
and Bornholm the line never reaches a depth of 32 fathoms; east of Bornholm,
and in the same lutitude, it falls to 66; but the average is about 44, with
no more than 8 fathoms on the Stolpe and some other submarine banks.
Farther north, where the Baltic is widest, the depth increases with its
area. The greatest depression discovered by the Ponierania in 1871 lies between
Gotland and Windau, where a depth of 126 fathoms was reached, previous but
incorrect soundings having given 200 fathoms. All the harbours, both in the
south and north, are shallow, being inaccessible to vessels drawing over 16
to 20 feet. Still, as a whole, the Baltic is deeper than the North Sea.t Its
bed has, so to say, not yet bezen levelled, still presenting numerous inequalities,
in this respect resembling the beds of the countless fresh-water lukes in Sweden
and Finland. i

There are no appreciable tides in the Baltic. South of the Straits navigation
takes no account of them, though naturalists are able to verify their presence
in the Mecklenburg and Pomeranian ports, determining their rise to within
a fraction of an inch. Thus in the harbour of Wismar the difference between
ebb and flow is estimated at about 31 inches. The variation diminishes
continually eastwards, at last escaping the most, careful observations. Such
faint oscillations are as nothing compared with the changes produced by the
atmospheric currents. The strong and continuous west winds cause the water
to fall from 4 to 5 feet § in Kiel Harbour, and on the low shores of the Baltic the

* Von Baer; Forchhammer; Ant. von Etzel, “ Die Ostsee.”

1 Area of the Baltic g S ! ¥ S s . 128,230 squure miles.
Mean depth (Meyer) . c S . s $ 5 207 feet.
Approximate contents 3 . 29,544,606 cubic yards.

i AMibius, ¢ Das Thierleben am Boden der deutschen Ost und Nord See.”
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water-line is often displaced several hundred yards according to the direction of
the winds. ;

Like all land-locked basins, the Baltic is much influenced by atmospheric
changes, producing the so-called seices, analogous to those of Lakes Neuchatel
and Geneva. Schulten was the first to explain these phenomena, showing their
coincidence with the movements of the barometer. The waters rise in propor-
tion to the depression of the air, often attaining an elevation of 3 to G feet.
This happens most frequently in spring and autumn, but the phenomenon takes
place also in winter beneath the frozen surface, which is then upheaved and even
burst asunder with a terrific report by the force of the rising waters. Other
and not yet explained movements also occur, though at long intervals, in the
Baltic. We read that at times the sea roars in fine weather, rises, and floods the
shores, as in 1779, when it deluged the town of Leba, in East Pomerania, rising
16 feet above its usual level. These phenomena are called ¢ sea-bears,” not
perhaps so much on account of the accompanying noises as of their analogy to
the “bores” of marine estuaries. Formerly the process was reversed, the sea
receding without any apparent cause to a great distance along the flat shores of
the Baltic.* V

It is certain that during recent geological epochs the Baltic has greatly
changed in form, and observations now being made show that it is still changing.
It roughly occupies a long valley parallel to the Scandinavian table-land, but its
outlet towards the ocean has been shifted. The channels of the Sound and the
Belts have been opened through rocks which at one time formed continuous land.
At various points along these straits the opposite sides are seen to correspond,
showing that they have been forced open by the action of the water. The

marine deposits left in the interior of Sweden also prove that the Baltic com- -

municated directly with the Kattegat through the great Lakes Wenern and
-Wettern, at present connected by the Géteborg Canal. At considerable depths
in these lakes the naturalist Lovén has fished up various species of arctic marine
crustacea belonging, some to the Polar Sea, others to the Gulf of Bothnia.t The
presence of these animals shows that in the glacial period the Swedish lakes
communicated with the Baltic, and were not sweet, but vast salt straits winding
from sea to sea. Owing to the upheaval of the Scandinavian perinsula which is
still going on, they were transferred to land-locked basins, and their waters, con-
tinually fed by rain and river, lost all their saline character. Most of their
fauna perished, but some became acclimatized, and it is these that are now dis-
covered at the lowest depths of the Swedish lakes.+

In animal species the Baltic is one of the poorest seas, the mingling of
sweet and salt waters and the great variability of the yearly temperature being
unfavourable to the development of life. According to Nilsson there are not thirty
species of salt-water fishes, and the only cetacea are the seal and dolphin. All

* Globus, No. 22, 1872,
t Mémoires de I Académie des Sciences de Suéde, 1861.
1 Ch. Martins, “Du Spitzberg au Sabara.”’
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the species are found also in the North Sea, so that none are here indigenous.
The only differences hitherto observed between the Baltic and oceanic fauna
are mere modifications caused by the local surroundings. Such slight changes
cannot justify the creation of Baltic species attempted by the Scandinavian
naturalists. The salt-water fish which seems to have the best claim to be
“regarded as a distinct Baltic species is the Gadus callarius, or Bulticus, a variety of
the cod highly esteemed for its flavour.

But if the fishes that have migrated from the Kattegat to the Baltic are of
few species, they none the less abound in numbers. Thus in the Bay of Kiel
as many as 240,000 herrings have been taken in a day, each with at least 10,000
of the little crustuces known as the Tamora longicornis in its stomach. Ilence in
the fishing season of about three weeks’ duration over fifty billions of /amora have
been devoured by a single species in a single bay of the Baltic.* The Odense
Fiord, penetrating from the Kattegat into the northern shores of Fyen (Fiinen),
teems with excellent cod to such an extent that, for want of a market, they are
sold for manure to the peasantry at two or three shillings the cartload.t The
organisms swarming in the smallest Baltic inlet must be reckoned by millions of
billions.

The same contrast observed between the open and inland seas also exists
between the western and eastern basins of the inland sea itself. West of Riigen,
on the shores of Mecklenburg and Liibeck, the marine flora and fauna present a
great many varieties not found in the Gulf of Stettin.f The eastern basin as a
whole is much less thinly peopled than the western, a difference due to its lower
temperature and to the brackish nature of its waters, suitable neither for marine
nor for fresh-water animals. The organisms that have succeeded in adapting them-
selves to this medium are such as are enabled to endure the extremes of heat
and cold, and which Mg&bius accordingly proposed to call Eurytherma. Thus
there are here found only sixty-nine species of invertebrates, or about a third of
those that frequent the Danish waters§ Wherever the water becomes drink-
able the marine fauna disappears. The Gulfs of Bothnia and Finland are
inhabited exclusively by fresh-water molluses, and the twenty species of fishes
here found are also similar to those of the Finland and Swedish lakes. Thus the
Baltic presents the curious example of a sea with two distinet faunas, one oceanic,
the other lacustrine. In fact, the sea itself is of a twofold character, by its great
southern and western basins forming a gulf of the ocean, in its northern and
eustern extremities consisting of open lakes resembling in their phenomena and
products the waters of the surrounding mainland.

* Mobius, ¢ Expedition of the Pomerania,” 1871. ’

+ Irminger, ¢ Notice sur les péches du Danemark,” Revue marilime et coloniale, September, 1863.

I “Expedition of the Pomerania,” 1871.

§ 216 species in the western basin; 241 in the whole Baltic (Mobius, ¢ Expedition of the Pome-
rama,” 1871).
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I.—THE FAROER ISLANDS.

HE «Sheep,” or “Navigators’” Islands, as the term has been
variously interpreted, depend politically on Denmark, but have
no geographical connection with Scandinavia. Isolated in mid-
Atlantic, they are surrounded by abysses several hundred yards in

depth, the submarine plateau on which they rest forming a sort of
quadrangular support, enclosed by the deepest waters on the east or Scandina-
vian side, and twice as far removed from that region as from the Shetlands,
Orkneys, and Hebrides. The Féarcer Bank is also connected with the Hebrides by
a submarine ridge, and to judge from their general direction, the islands themselves
seem to be fragments of a former range, of which Rockall is another remnant, and
which ran parallel with the crests of the Caledonian groups and the north of
Scotland. In their climate, flora, and fiuna the Fircer also resemble these lands,
which, however, are all alike Scandinaviin rather than British in respect of their
inhabitants. _

Like the Shetlands and Orkneys, they are composed of a few large and thinly
peopled islands, of some uninhabited islets affording pasture for sheep, and of
Larren rocks frequented by flocks of sea-fowl. The surface is almost everywhere
hilly, with bold headlands, and heights of over 2,000 feet in Stromé and Osters,
culminating with the Slattaretindur (2,756 feet), on the north coast of Osterd.
The rocks, covered with a thin layer of humus, are grassy or mossy, delicate
transitions of plants, fern, and lLeath following in succession from sea-level to the
topmost summits. The houses, mostly scattered, take the hue of the rocks, owing
to the sods of which their roofs are formed, and hence are not easily detected even at
short distances. Like those of Scotland and Scandinavia, the rocks are scored by
the action of ice, and the lines running east and west, or north and south, clearly
show that while still little raised above the surfuce the Archipelago was traversed
by floating bergs from the Norwegian glaciers.

The islands are largely volcanic, mostly huge masses of basalt rising in suc-
cessive terraces, though some headlands, especially in Osteré (“ East Island ),
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present the same magnificent disposition of regular columns as we see in Staffa and
Rathlin. These basalt rocks date probably from the miocene period, and of the
same age are possibly the sedimentary carboniferous formations of Suderé (“South

Fig. 11.—Tue Firoer Istanns,
Sca'e 1 : 2,000,000.
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Island ”’) and the islets of Mogends and Tindholm. Some of the cliffs are hollowed
into grottoes and caverns, and one island is pierced right through like the eye of a
needle, whence its name, Nalso (“Needle Island ”). It may be crossed at low

water beneath a vault 1,000 feet in thickness.
146
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The Faréer are more completely washed by the tepid stream from the tropies
than any other North Atluntic islands, the influence of the cold surface currex}ts
being felt only on the east side. The mean temperature of the warm waters varies
no more than 4° throughout the year—from 45° &’ in January to 49° in July,
while that of the atmosphere scarcely exceeds 12° between winter and summer.
The atmospheric temperature is about 37° in the middle of January, when it is
freezing in many parts of the Mediterranean ; and although the sky is overcast
or charged with drizzling vapours, what is felt is rather the want of light than of
heat. Hence the fields mostly face southwards, in order to catch every ray of
sunshine. But while the winters are free from hoar frost, the summers lack warmth,
and storms are frequent.

The only wild mammals were formerly various species of mice; but since the
middle of the century a species of hare (Lepus_. alpinus) has been introduced, and
has multiplied considerably in Stromd and Osterd. There are no reptiles or
amphibious animals, and all attempts to acclimatize the grouse have failed. On the
other hand, there are myriads of sea-birds, especiully on the uninhabited islets,
and 235,000 loons (Fratercula arctica) are yearly taken, their feathers forming an
important article of trade.. Fish swarm in the shallow waters, and the Farder
banks, especially the Bone Bed, are much frequented during the season. The fish
is mostly cured on the spot, but many English bf)ats are provided with tanks in
which the cod are brought alive to the London market.

_Cooing whales (Delphinus melas or globiceps, the Awal of the natives) and other
cetacea sometimes arrive in great numbers, affording the people an important,
though irregular source of income. This whale visits these shores chiefly in
summer and autumn, and especially in foggy weather (grindemdrke, or grindeveir,
from grind, a school of whales). When a fishing crew discovers a grind in the
neighbourhood of the Archipelago, a sailor’s jersey is immediately hoisted, the
smacks collect from all quarters, the men shouting “Grinde bo! grinde bo!”’ and
a gradually contracted crescent is formed round the fish, which are thus driven to
some gently sloping beach between two headlands. Then begins the drab, or
slaughter, in which nearly all the natives take part. During thirty years the
heaviest take was in 1843, when 3,150 cooing whales yielded over 90,000 gallons of
oil, and jerked meat for about 600 cows, to the great improvement of their milk.

Formerly the men would never begin fishing until satisfied that no woman or
priest was looking on from the shore, else they were sure to meet with some
mishap. Other venerable beliefs have long held their ground in these remote
islands. The seeds of the Entada gigalobium, drifted from the West Indies, were
supposed to possess sovereign virtues, and before Debes discovered that they were
“ West Indian beans” they passed for the kidneys of some mysterious dwarf, or
even the heart of St. Thomas. Hence, ground to meal, they served as a remedy
for all complaints, especially those of women in labour. Certain wells were
regarded as holy, and, in the absence of the priest, parents would baptize their

children at these places. The old worship of springs had survived, although the
first inhabitants of the isles were traditionally Trish monks.
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The present population are almost exclusively of Norwegian origin, although
their language is now pure Danish. Their ancestors were exiles and shipwrecked
seafarers, who arrived during the second half of the ninth century. Nearly all
the men are tall, robust, and healthy ; many reach a great age, thanks to their
simple lives ; and disease or malformations are very rare. They are generally of a
grave, almost stern disposition, harmonizing well with their surroundings, yet are
very hospitable, although looking with some alarm on the arrival of strangers,
who have so often introduced epidemics amongst them. Travellers stopping at
Thorshavn, the chief seaport of the Archipelago, are always well received, and
hailed as messengers from the civilised world by the Damsh officials banished to
these lands from their beloved Copenhagen.

The group comprises six districts—Stromé, Norders, Osterd, Vaags, Sands,
and Siiders. The people elect a local assembly, and are represented in the
Copenhagen Chambers.

1I.—ICELAND.
GENERAL ASPECTS.—GLACIERS.

Tris Danish island, three times larger, but far less populous than the state to
which it belongs, is almost uninhabited, except in the neighbourhood of the coasts.
Although ethnically forming part of the Scandinavian world, it seems, like the
Fircer, to belong in other respects to the British Isles. Separated from Norway by
waters in some places over 2,000 fauthoms deep, it is connected with the Firoer and
Hebrides by banks and ridges nowhere 550 fathoms below the surface. But, owing
to its central position in the North Atlantic, Iceland is completely isolated from
the rest of Europe. It lies nearer to the New World, of which it might almost
seem to be a dependency, though still decidedly European in its fauna and flora,
the plateau on which it rests, and the history of its inhabitants. Originally called
Snjoland (““ Snowland”), it received its present appellation from the Norse navigator
Floki, owing to the masses of floatin g ice often surrounding it.

The interior has not yet been entirely explored. Covered with ice and
snow-fields, pierced with active craters, enveloped in rugged streams of lava,
guarded by rapid torrents and shifting sands, the central uplands are extremely
inaccessible, and it was only so recently as 1874 that the Vatna-J¢kull plateau, on
the east side, was for the first time explored, and its highest ridge ascended.
These hitherto unknown regions were for the natives’ lands of mystery and fable,
and here might be placed the city of Asgard, mentioned in the cosmogony of the
Edda. Even amongst the educated classes the tradition still lingers of a
delightful retreat, a ““ garden of the Ases,”” hidden away in some remote valley in
the centre of the island. :

Iceland is, on the whole, a somewhat elevated land, the interior being occupied
with plateaux, while volcanic mountains occur beyond the limits of the uplands in
the peninsulas. One of the loftiest summits is the Snaefells-Jokull (4,702 feet), a
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perfect cone at the extremity of the peninsula, on the north side of Fuaxa Bay, its
snowy crest forming a prominent landmark, visible to the navigator as he rounds
the bluffs of Reykjanes, on the south-west side of the island. The great north-
western peninsula, connected with the rest of the land by an isthmus 5 miles wide,
is also very mountainous, many of its numerous headlands rising from 700 to 2,000
feot above the water. The northern capes are mostly also commanded by abrupt
escarpments, while on the east side are several peaks over 3,000 feet high, whose
sharp outlines are visible at a great distance, towering above the surrounding fogs.
The Oraefa-Jokull, culminating point of the island, lies at the southern angle
of the great Vatna-Jokull table-land, and is 6,410 feet high, or about four times the
mean elevation of the land.

Viewed as a whole, Iceland may be compared to a plane inclined to the west, or
rather south-west. The most thickly peopled district is that which has the least
mean elevation, and here is also situated the capital, Reykjavik.

The line of perpetual snow varies on the mountains with their latitude and
aspects : still it is higher than might be supposed from the name of the island.
In many places crests over 3,300 feet are completely free of snow during the
summer, and 2,800 to 2,850 feet may be taken as the mean. The term fe/ is
applied to heights free of snow in summer ; jokul/ to those which always remain
covered.

Glaciers, properly so called, are rare. Doubtless a great part of the surface is
covered with joklar ; * but most of these frozen masses are very slightly, if at all,
inclined, and their highest crests rise scarcely a hundred yardsabove the surround-
ing plains. Owing to their relatively motionless state, the snow is seldom, or very
imperfectly, transformed to ice. Such a vast snow-field is the Klofa-Jokull, or Vatna
(6,300 feet), spreading over the south-west of the island for a space of about 3,000
square miles. True glaciers are found at the entrance of the gorges separating
‘the mountain masses, and of these the first to be studied was that of Geitland,
which fills an upland valley near Hval-Fjordr,t north of Reykjavik. It was visited
about the middle of the last century by Olafsson and Palsson, who detected the
presence of crevasses, surface streams, “ caldrons,” * tables,” and moraines, and
endeavoured to account for them. According to the natives this glacier enclosed
a deep and cultivated valley, inhabited by a tribe of men of the woods, sprung from
the ancient giants. But the largest and most rapid glaciers are the Skri¥joklar,
flowing from the Vatna-J¢kull snows in the south-east of the island. They reach
the neighbourhood of the sea, and in their general character resemble those of
Switzerland. ,

As in the rest of Europe, the Iceland glaciers have their periods of expansion
and contraction. In the middle of the last century they were in a state of
development, for Olafsson and Palsson saw some of recent formation near
Borgar-Fjor®r, on the west coast. Now, however, they secem to be generally
decreasing in size in the same ratio as those of Switzerland, although Watts speaks

* Plural of jokull.
+ The letter D, ¥, is the soft English ¢4, as in the, these; P, b, is the hard ¢4 of thrust, thunder.
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of some that have recently overflown into the plains. Iceland appears to have
also passed through a glacial epoch, during which the frozen streams descended
much lower, and even quite to the sea. The sides of the valleys often show traces
of the passage of long-vanished glaciers, and similar indications of their former
presence may also be seen on both sides of the fiords and river beds.

. Vorcaxoks.—GEYSERS.
Bur «Iceland ” might also be called a ‘ Lava-land,” whence doubtless the
statement of the old chronicler, Adam of Bremen, that the frozen masses, blackened
by age, ended by taking fire. The whole island is composed of lands upheaved
from the deep in the form of lava and ashes, although most of the rocks have been
again engulfed and redistributed in fresh layers of tufa and palagonite.

As a whole the island is of recent formation, belonging to the tertiary epoch,
when the volcanoes began to overflow above the surface. Since then successively
submerged and upheaved, Iceland has never ceased to be subject to the action of
underground fires. Volcanoes still blaze in many parts of the island, while
numerous cones, formerly active, now seemingly quiescent, still betray symptoms
of restlessness in the hot springs and vapours at their base.

The main axis of the volecanic zone runs from the east side of the Vatna-
Jokull table-land westwards to the Reykjanes heudland, plunging beyond it into
the depths of the sea. Along this line are several craters, of which the best known
is Hekla, or ¢« Cloak Mountain ” (5,095 feet), so named from the clouds of vapour
in which its crest is so frequently wrapped. Long regarded, with Vesuvius and
Etna, as one of the outlets of the lower regions, this famous volcano is seldom
active, twenty instances only having been recorded between 1104, «the year of
the great sand fall,” and 1875. But its outbreaks are usually of a terrific character,
the ashes being wafted hundreds of miles, or falling thickly on the surrounding
lands and destroying all vegetation. In 1766 the air was completely darkened for
a distance of 150 miles, and in 1845 a cloud of dust enveloped a vessel 200 miles
to the south of the burning mountain. On that occasion ashes fell on the Farcer
Isles, and next day blackened the Orkney pastures. After every eruption the form
of the mountain is modified, and after that of 1845 it was supposed to have lost
200 feet in height. It has been frequently climbed since the first ascension by
Bank and Solander in 1770, and before the eruption of 1875 the main crest was
pierced by two craters.

The Katla, or Ko6tlugja, southernmost of the Icelandic volcanoes, and 36 miles
south-east of Hekla, with which it has been often confounded, though now filled
with ice, has vomited ashes and torrents of water fifteen times since the year 900,
but no lava within the historic period. Of all the eruptions the most disastrous
was that of 1783, when a rent, running east and west along the base of the Skaptar-
Jokull, or eastern escarpmenﬁ of the Vatna plateau, was entirely charged with lava,
incandescent streams burst from the ground, and a vast fiery lake was first formed
on the plain west of the Skaptar, and afterwards overflowed in two currents
between the hills barring its passage to the coast. Here were formed two oval

*
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reservoirs, which steadily increased in volume for six months without being able
to reach the sea. The larger of these was 50 miles long, with a mean breadth of
15 miles, and both were 500 feet deep in many places. The amount of lava dis-
charged on this occasion was set down at 654 billions of cubic yards, a quantity suffi-
cient to cover the whole globe with a layer nearly a twenty-sixth part of an inch in
thickness. The finest pastures in the island were buried in ashes, the flocks perished
in thousands, and then came famine and pestilence, in two years destrowing 9,336
human beings, 28,000 horses, 11,500 head of cattle, and over 190,000 sheep.
Beneath the vast Klofa or Vatna snow-field unknown volcanoces are active,
at times diffusing sulphurous or pestiferous vapours over the whole island. In

Fig. 12.—QUICKSANDS OF THE SKAPTAR-JOKULL.
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1861 these sub-glacial fires, possibly accompanied by streams of surface lava,
melted such a quantity of snow that the southern plains were entirely flooded, and
80 miles from the shore some English vessels had to make their way throuch
a current of muddy water 80 miles wide. Since then the hydrowrapixy of tﬁis'
region has been completely modified. The river Skeiara, formerl; flowing from
the east side of the glacier of like name, has been replaced by insignificant r;vulets
while the true Skeidara, in certain seasons almost impaSSabie ando several hundredj
yards broad, now flows 8 miles to the west of its old bed.
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In recent years there have been frequent eruptions on the north side of the
Vatna-Jokull, the most violent of which occurred on March 29th, 1875, when the
snow-fields on the east side of the island were covered by a layer of at least
392,000,000 cubic yards of pumice reduced to impalpable dust. Towards the east
the heavens became almost pitch dark at noon, and a strong westerly gale wafted
the ashes across to the Norwegian snows, and even to the mneighbourhood of
Stockholm, 1,180 miles from the centre of activity, the greatest distance on record.

Iceland abounds no less in submarine than it does in sub-glacial volcanoes.
About a month before the eruption of 1783, one of these, some 60 miles south-
west of Reykjanes, discharged such a quantity of pumice that the surface was

Fig. 13.—NYOE AND REVKJANES.
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covered for a distance of 150 miles, and ships were impeded in their course. A
triple-crested mountain, Nyde, or ¢ New Isle,” rose from the waters, but being
composed of ashes and loose lavas, it soon became disintegrated, and gradually
disappeared, as did afterwards the Sabrina Islands, near the Azores, and Ferdi-
nandea, in the Sicilian seas. DBreidi-Fjordr Bay, on the north-west coast, seems
also to enclose a volecanic area, especially about Flatey (““Flat Island’’), where
hot springs bubble up from the deep. One of these covers the surrounding shingle
with incrustations, and others are utilised by sailors and fishermen at low water.
But the lava streams discharged during the ten centuries of the historic period
are of little account when compared with the vast beds, or Zrauns, which, with the
tufas, constitute so large a portion of the Icelandic rocks. Thus for a distance of
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over 60 miles in length by 20 to 25 in breadth, between the Geysers and
pingvalla, and right away to Reykjanes, the land is filled by one enormous
mass of scoria, and the lava field of Oddda Hraun, occupying many hundred
square miles of the interior north of Vatna-Jokull, is composed of beds, each of
which might fill a basin as large as the Lake of Geneva. The source of these lavas
is, perhaps, the east Skjaldbrei¥, or Trolladyngjéa, south of the scoria fields, whose
last recorded eruption occurred in 1305.

Like the Firder, the north of Ireland, and the Hebrides, Iceland has many
natural colonnades, presenting the appearance of palaces built by giant hands.
The magnificent voleano of Baula, 60 miles north of Reykjavik, is remarkable
for its regular trachyte columns, formerly used by the natives as tombstones, and
still here and there met with covered with Runic inscriptions. Many water-worn
headlands have revealed the inner structure of their basalts, and from the high seas
the coast at Portland Cape, the Vestmann Isles, and a hundred other places is
seen to be fringed with columns regularly succeeding each other, like the stems of
a branchless forest. Elsewhere the crests of the weathered rocks seem crowned with
pillared temples, while the alternate basalt bluffs and snowy slopes present at times
the effect of tissues striped in black and white. The columnar masses often assume
the most eccentric forms amidst the snows, which surround and bring into relief
their angular geometrical outlines. The southern slopes of the Snaefells-Jokull,
where fifty successive layers of lava have been counted, present the most remarkable
columnar masses of basalt, variously graded by atmospheric action, and assuming
such strange aspects as those of gigantic polypi. At the foot of this ancient
voleano bluffs and isles are hollowed into grottoes like those of Staffa, and would
be no less famous if found in more accessible waters.

These igneous rocks contain many substances rarely found 1n other voleanic
regions, and eagerly sought after by collectors. None of these minerals are more
highly prized than the Iceland spar, so indispensable to physicists on account of
its property of double refraction. It is met here and there in small crystals, but
in large quantities only along the banks of the Silfra-lackr (“ Silver Brook ”),
about 850 feet above the north shore of the Eski-Fjérdr, and almost in the very
centre of the east coast. Here it fills a sort of geode, or rounded matrix, 52 feet
long, 26 broad, 13 deep, or rather more than 17,500 cubic feet in size.

Sulphur also occurs, especially near Krisuvik, in the south-western peninsula,
and in the northern tract stretching from Lake Myvatn to Jokiils4. Here thousands
of solfataras (sulphur springs) have formed vast beds, which have been more or less
systematically worked since the middle of the sixteenth century. The outlet for
these minerals, which are said to be inexhaustible, is Husavik, one of the best
harbours on the north coast.

No less numerous than the solfataras and vende namer (““ quick mines ”) are the
hot springs and mud volcanoes resembling the maccalube of Sicily. In several
places the thermal springs are copious enough to form tepid rivulets in midwinter,
the resort of thousands of trout, which grow so fat that their flesh becomes almost
uneatable.
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Amongst the thousands of hot springs whose waters trickle away into hidden
lakes, streamlets, or the sea, some have become famous under the name of geysers,
natural springs of water suddenly thrown up by the imprisoned vapours. In the
records of the thirteenth century occurs the first allusion to the Great Geyser,
which is situated in the south-west part of the island, in the middle of a plain
intersected by the river Hrvit4, and enclosed on the north side by the long ridge of
the Blafell. It may have then made its appearance for the first time, but has
never since ceased to act, at each eruption depositing a slight siliceous crust around
its orifice. Thus has been gradually formed a margin now no less than 40 feet
high, whence is visible the interior of the well full of boiling water at the periods
of eruption. Previous to the jet the vapours are seen to rise in clouds, then
dissolve, and form again. Suddenly the resistance of the upper water is overcome,
and the column of deep vapours, 58° above boiling point, bursts upwards, bearing
with it, to the height of 100 feet, a volume of water estimated at upwards of 60 tons
in weight. Since the days of Olafsson and Pélsson the descriptions of observers
differ remarkably from each other. Those travellers suw a jet 360 feet high,
while more recent accounts speak of heights not exceeding 60 feet, so
that the Great Geyser would seem to be subsiding. The neighbouring geyser,
named by the peasants the Strokkr, or *“ Churn,” formerly sent up jets as high as
the more famous spring; now it emits its vapours regularly, but without any
sudden or violent eruption. The ¢ Little Geyser,” spoken of by travellers of the
last century, completely disappeared after an earthquake which occurred in 1789.
But a great many lesser ¢ churns ”’ still bublle in the plain, filled with waters of
divers colours—red, green, blue, or grey—which are thrown up to various heights
either freely or when excited by the stones or mud cast in by visitors. A great
underground lake is spread beneath the whole district, and it sometimes happens
that the unwary traveller sinks through the treacherous crust, and finds himself
suddenly plunged into a hot spring beneath. An island in the neighbouring lake
is entirely formed of siliceous incrustations deposited by deep underground springs.

About midway between the Geyser district and Reykjavik is found one of the
geological curiosities as well as the most memorable historical spot in the island.
This is the pingvalla, or *“ Assembly Plain;” enclosed on the south by the largest
lake in Iceland. This plain, several miles broad, was formerly the bed of a
mighty lava stream, the remains of which are still visible. Both sides of the bed
rise abruptly to a height of 100 feet, here and there presenting arcades and basalt
columns which resemble regular buildings. Between the walls and the remains of
the lava stream there yawn deep cavities formed by the central mass contracting
from its sides in the process of cooling down. Thus were produced the great
lateral fissures of Almannagj4, 5 miles long, and Irafnagja, parallel and east of
it, besides the various crevasses occurring here and there in the lavas of the plain.
Three of these fissures are so connected as almost completely to isolate a huge lava
block now overgrown with grass. This block, connected by a narrow isthmus
with the rest of the stream, is the Alping, a natural stronghold chosen by the
ancient Icelanders as the site of their National Parliament. A hillock at the
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northern extremity of the rocky peninsula was the Logberg ( Mountain of the
Law ”), where the wise men sat in council. IHere the delegates of the people
assembled for centuries. The lawgiver took his seat on the highest step of the
lava; grouped round about him on lower seats were the assessors of the High
Court ; sentinels mounted guard at the entrance of the isthmus; while on the
opposite side of the crevasse sat the people listening to the decrees and mandates
of the supreme congress. After proclamation of their doom, criminals were here
hurled into the abyss, while wizards and witches were burnt at a stake set up on a
rocky eminence. The ping was not only the great national assembly, but also the
yearly market, where for eight days all the trading business of the people was
effected, whence the name of Almannagja, or «“ All Men’s Cry.”
Now the Alping is a wretched and often forsaken grazing ground.

Rivers, Lakes, aAND F1oRrDs.

WHEN spring releases the ice-bound land the island is everywhere abundantly
watered, except in the tracks covered by thick layers of ashes. Such, in the centre
of the country is the region known as the Sprengisan®r, or “ Bursting Sands,”
so called from the danger the traveller’s horse here runs of perishing. These
wastes were crossed for the first time in 1810. Yet some of the streams rising in
the vicinity and on the Vatna-Jokull slopes are veritable rivers in the volume of
their waters. The pjors4, flowing from the north side cf the Skaptar-Jokull, and
draining the Hekla district, and the Olfusa, which receives the Hvitd and the
tepid rivulets of the geysers, both in the south-west, are the two great historic
streams of Iceland. The north and north-east are watered by four copious rivers,
the Skjilfjandifliét, the two Jokulsa, or “ Glacier Waters,” and the Lagarfliot, all
flowing from the frozen plateau of a*’atna. The largest in the island is the Western
Jokuls, bordering the sulphur region on the east, one of whose falls, the famous
Dettifoss, is formed by a perpendicular basalt wall rising 200 feet above a lake
several hundred yards wide.

The rivers and glacier torrents are almost impassable in the floods, and the
natives of the east coast, when bound for Reykjavik, prefer to round the Vatna-
Jékull plateau on its nerth side rather than expose themselves to the ice-charged
streams which escape from its southern base, and which are constantly shifting
their beds. They especially dread the Skei®darar-Sandr, or “ Quicksands,” which
cover an area of over 400 square miles to the south of the Vatna-Jokull.

There are no extensive lakes in the island, the largest being the pingvalla in
the south, and Myvatn in the north. But there are hundreds, even thousands,
of smaller bodies of water, from the lake properly so called, down to mere pools.
In many districts we may travel for days over hill and dale on the buoyant surface
of bogs, beneath which many such waters lie concealed. The countless basins
scattered over certain tracts, and without visible outlets, are not brackish, probably

because their lava beds resist disintegration, and thus retain their saline
particles.
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Round the coast the lukes at many points approach the outer fiords, with
which they were formerly connected, and we oocasionally meet with basins which
seem to belong both to the land and sea. Thus Olafsson and Palsson speak of a lake
north of the Snaefells-Jékull, on the shores of the Olafs-Fjérdr, where both fresh
and salt water fish are still taken—amongst the latter the common cod, the black
cod, flounder, and skate, all smaller than those of the high seas, but of excellent

Fig. 14.—ALMANNAGJA.

flavour. There is probably no other instance on the globe of salt-water inlets thus
changed into fresh-water reservoirs, where so many marine species have become
naturalised. The same Icelandic explorers amongst the semi-marine lakes
mention the Diupalén, near the extremity of the Snaefells-J6kull headland. This
lake is apparently cut off from the sea by a barrier of lavas; yet there must be
some communication, since it ebbs and flows regularly. Nevertheless its waters are
sweet, so that the tides must act from beneath in the same way that they do on
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artesian wells sunk near the coast. The heavier salt water penetrating through
the deep fissures slowly upheaves the lighter fluid, which again subsides with the
ebb. These land tides are generally one hour behind those of the sea.

The Iceland seaboard is indented with numerous fiords, and the north-west
peninsula especially presents a striking example of such diversified shores. DBut
as a whole the coasts are less varied in this respect than Norway, Greenland,

Fig. 15.—Norra-WesT PeNiNsvLA oF ICELAND.
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North Scotland, or the Hebrides. This is probably due to the frequent volecanie
eruptions, and to the consequent more rapid distribution of the alluvia. The
ashes thrown up by the volcanoes, and the sudden floods produced by the melting
of the snows about the craters, combined with the torrents of lava, have filled in
most of the fiords on the south side, where nothing now remains except a few
estuaries, or even basins already separated from the sea by narrow strips of sand.
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The plain of the geysers was formerly a fiord, whose outlines may still be traced.
North of the Vestmann Isles not only have the fiords been effaced which at one
time penetrated far inland, but the alluvium washed down by the torrents has even
been carried seaward beyond the normal limits of the coast, where it has formed a
crescent-shaped delta 80 miles long. The distance separating the basaltic

Fig. 16.—Tue Marxkarrrior DELTA.
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Vestmann Isles from the nearest rocky masses of the interior has thus been reduced
by one-half. It is remarkable that this delta, which might be takenfor the
creation of a large river, stretching as it does in one direction towards the islands,
and in the other extending to the pjorsé estuary, has been entirely produced by
a little rivulet called the Markarfljot.
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The disappearance of the fiords is also in many places due to another cause—
the general upheaval of the coast lands. On the northern seaboard recent shells
and drift-wood have been found over 200 feet above the present beach, and
according to Olafsson and Péalsson this upheaval is still going on at a tolerably
rapid rate. On the shores of the Breidi-Fjér¥r, in the north-west, the inhabitants
point out a number of islands, islets, and rocks which made their appearance
during the course of the last century. Amongst the deposits thus raised to the
surface are half-carbonised timbers embedded in the tufas and lavas, and still
furnished with their leaves and cones, which certainly come from the ancient
forests of the land, and which are known to the natives by the name of
surturbrandur. As many as three successive layers of these fossil woods, indicating
a like number of forest growths, have been recognised by Olafsson and Pélsson on
the same spot, including several stems 1 foot in diameter. In the surturbrandur
of the south-west Steenstrup has recognised the foliage and seeds of ten species
allied to those of Canada and New England, including conifers, the birch, willow,
maple, elm, and tulip-tree. When these plants flourished in Iceland the climate
was certainly milder than at present, as seems also evident from the fossil molluscs
asscciated with these surturbrandur.

CLiMATE, FLorA, AND Fauna.

YEer even the present climate is far less severe than might be supposed from
the name of the island. The surrounding seas are constantly warmed by the
currents from the tropics, whose mean temperature at Reykjavik is about 42° Fahr.
Cooled by the neighbouring polar seas, the atmosphere is naturally colder than the
water, though still warmer than that of any other country under the same
parallel except Norway. The average climate of Reykjavik is the same as in
Central Russia or Nova Scotia, and even Grimsey, an islet within the arctic
circle to the north of Iceland, is temperate enough to be inhabitable.

Nevertheless there is a marked contrast between the east and west of the
island, the latter being influenced by the warm tropical currents, the former by
the cold polar stream. And it is remarkable that the southern shores are colder
than the northern. During severe seasons masses of floating ice have often drifted
to these shores, bearing with them the white bear. But these animals never pass the
summer in the island, and after having ravaged the flocks, again embark on the
floating masses, often swimming great distances to reach them. As many as
thirteen have been killed in a single year.

The variations of the polar stream, and the irregular arrival of the drift ice,
render the climate extremely changeable, probably more so than that of any
other country. The temperature varies at times from 5° to 6° on the west,
and probably still more on the north and north-east coasts. The most disagree-
able season is spring, owing to the fierce snow-storms from the north-east. The
winters are long, and rendered more trying by the long nights than by the
cold, although the western skies are often lit up by the northern lights. In



ICELAND. 39

summer dawn and twilight meet, and the snows, mountains, table-lands, plains,
are often bathed in a deep crimson light.

Mill recently the people used no other timber or fuel except the drift-wood,
which is now, however, replaced by the Norwegian pine and the peat of the local
bogs. [Excellent meadows abound, yielding large quantities of hay, but the
country is almost treeless, except in some sheltered spots, where the willow, birch,
and sorb, or service-tree, are met. Formerly it was better wooded, and in medizval
times the south-western district was largely under timber. Its destruction has
been attributed more to the recklessness of the people, especially the smelters,
blacksmiths, and charcoal burners, than to the climate.

The Icelandic flora presents no species peculiar to the island. Everything has
been introduced from Asia, America, and especially from Europe, and in its
vegetation the island now belongs to the Scandinavian and British systems. Its
fauna also is essentially European, though much poorer than that of the nearest
islands and peninsulas. Whole orders of animals are entirely absent, and not a
single butterfly occurs, though twelve species of moth have been discovered. No
reptiles, snakes, lizards, or grasshoppers are met, but some districts are rendered
almost uninhabitable by the myriads of gnats and midges. In one of these districts
is situated the Myvatn, or “ Mosquito Lake,” on an island in the centre of which a
chief is said to have cast an enemy bound hand and foot, who was quickly destroyed
by these winged pests.

The birds of Iceland, nearly all of uniform white, brown, or grey colours,
comprise, besides twenty-five species introduced from Europe, eighty-five indigenous,
more than half of which belong to the order of divers. They seem to have been
greatly reduced in numbers during the present century. The large penguin has
ceased to exist, and other species have become rare, especially in the interior,
where they can never have been very numerous. Yet the birds still form the
chief resource of the people on many parts of the coast, which but for them would
become almost uninhabitable. They yield their feathers, their down, their eggs,
flesh, and oil, and their dried bodies are often used as fuel instead of turf and
drift-wood. _

The eider duck is justly regarded as one of the greatest treasures of the island,
producing as it does, without any outlay, from £1,500 to £2,000 worth of down
vearly. Hence the precautions that have been taken to preserve the species. Not
only is eider hunting prohibited, but no guns are allowed to be fired in their haunts,
so that they become quite tame. In the island of Vigr, near the Isa-Fjordr, the
manor-house is covered with nests, and the birds occupy .all the open spaces about
the doors and windows. When hatching they allow their eggs to be removed, one
or two only being left to continue the species.

There appear to be not more than two or three indigenous land mammals—the
mouse, the field mouse, and perhaps the fox. Nor are all the European domestic
animals here represented. Some have entirely disappeared—as, for instance,
the pig—while the cat and goat are very rare. Under the influence of the
climate the horse has developed into a special breed—hardy, patient, capable of
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enduring much fatigue on little food, and so sagacious in finding its way that
the traveller always trusts himself confidently to its guidance. These animals
are highly prized in England, not only on account of their intelligence and
docility, but also for their small size, rendering them well suited for employment
in the mines. As many as 3,500, valued at £60,000, were exported to Great
Britain in 1875.

The reindeer was introduced in the year 1770. Of the original stock three
only survived, but these have multiplied to such an extent that steps have been
taken to get rid of an animal which has proved of little use as a beast of burden in
such a rugged land. 'Wild sheep are also met near Ntpsta®, south of the Vatna-
Jokull.

Next to the horse the most valued animal is the sheep, which the natives
possess in relatively larger numbers than any other European people. Since
the middle of the century, however, they have been greatly reduced by
epizootic diseases, and they have even given rise to a serious disorder common
amongst the inhabitants. The parasite known as the Cenurus echinococcus
swarms on the sheep, from which it passes as a fenia into the body of the
dog, and is thence transmitted to man. Hence the heavy dog-tax imposed in
the year 1871, for the purpose of diminishing their numbers and reducing the
danger. '

The Iceland waters teem with fish, the salmon and cod fisheries alone employing
5,000 of the natives, while many Scandinavian, English, and especially French
craft come in search both of the cod and arctic shark. The oil of the shark is
highly prized by the soap-makers, and of its skin the Icelanders make sandals
remarkable for their lightness and pliancy. In good seasons the western inlets
are crowded with fishing-smacks, and in 1877 the French fleet numbered 244,
averaging 97 tons burden, manned by 4,500 hands, and took 13,102 tons of fish,
valued at £330,112.

INHABITANTS.—GOVERN MENT.

Previous to the historic invasions Iceland is supposed to have been uninhabited,
no trace of the stone or bronze ages having ever been discovered. No tumuli rise
above the headlands, no dolmens are anywhere visible in the interior. The first
European colonists seem to have settled on the east coast towards the end of the
eighth century. The Norwegians who met them spoke of them as papas, or
“monks,” and the bells, crosses, religious books, and other articles left by them
lead to the belief that they were of Irish origin. In 825 some Scotch Celts reached
the island, but the systematic colonisation did not begin till 874, fourteen years
after its fresh discovery by Gardar the Dane. Some Norwegian chiefs, flying
from the sword of Harald the Fair, who wished to subdue and convert them
to Christianity, collected relatives, thanes, and friends, and with them sought
refuge in Iceland, where they founded pagan communities, which preserved the
old songs and traditions long after they had died out in the mother country. The
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descendants of the Celtic immigrants do not seem to have been exterminated, for
many Irish names still survive in the local topography, and one of the north-
western inlets is known as Patreks-Fjorr (« Patrick’s Fiord””). The archi-
pelago of the Vestmannaeyjar, or “ Westmen’s Isles,” also bears the same name
that the Norwegians formerly applied to the natives of Erin. An old tradition
relates how the Irish, being oppressed by the Norsemen, were fuin to quit the
island, but in doing so kindled the voleanic fires which have been burning and
smouldering ever since.

In the year 1000 the Alping adopted Christianity as the namondl faith, and
monasteries were founded in many places; but the old belief survived in divers
practices, and the memory of Thor was long revered. His name is found in
that of numerous families, and to him appeal was made on all occasions needing
strength and daring. So late as the first half of the present century the 300
native ministers were also blacksmiths, for the working of iron and religious
rites were still, as of old, intrusted to the same individual, at once wizard and
artifex.

The Icelandic commonwealth, administered by the wealthy proprietors,
maintained its independence till the middle of the thirteenth century, and this
was the epoch of its great prosperity. According to the tradition, the popula-
tion at that time amounted to 100,000, and freedom here produced amidst the
fogs and snows and icebergs of the polar seas the same fruits as in sunny
Italy. The love of science and letters was everywhere diffused; poets and
historians, such as Snorri Sturluson, sang or related the national glories,
and preserved for posterity the Edda, the precious epic of Scandinavian literature.
Thus it is that Iceland claims a place in the history of humanity; here the
learned have sought the origin of trial by jury, and the lingering memories
of the old relations of Icelund with Greenland and Vineland may possibly
have had a decisive effect on the mind of Columbus when he visited the
island of Tile (Thule) in 1477. Eric the Red, Leif the Fortunate, and Thorfinn
Karlsefue are said to have anticipated the discoverer of the New World, and
when John Cabot discovered Newfoundland he was perhaps aware that it had
already been twice explored by the Icelanders, and hence named it Newly Found
Land. :

Iceland lost its independence in 1262. The priests, under the jurisdiction of
foreign bishops, induced the people to accept the King of Norway as their
“first earl,” and their union under one king ended by a real subjection, first to

Norway, then to Denmark. Henceforth they have had constantly to contend
: against administrative abuses; and ruled by foreign laws, they ceased to enjoy
that freedom of action so much more needed in Iceland than elsewhere. There.
ensued many calamities entirely depopulating some districts; famine was fol-
lowed by epidemics; the ¢ black death ” decimated the people; the small-pox
destroyed 18,000 in 1707; villages fell to ruins; 10,000 were carried off by
famine in 1759 ; and then came the terrific eruption of the Skaptar-Jokull in
1783. Foreign inroads had also added to the misery of the people. In the

147
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fourteenth century English rovers had settled in the Vestmann Isles, ‘thence
making sudden plundering cxcursions along the seaboard, sacking churches,
capturing and ransoming the peasantry, or selling them into bondage. Barbary
corsairs appeared in 1627, carrying off many, and slaughtering those who resisted.
A rigid commercial monoply also cut Iceland off from the rest of the world,
reducing it to the last extremity towards the close of the eighteenth century,
the population numbering no more than 38,142 in the year 1786. In 1808
local independence was proclaimed at Reykjavik, but the Danish authority was
soon restored ; nor did the island receive a constitution till 1874, the millennium
of the first Norwegian settlement. Free trade had, however, been proclaimed
in 1854.

The natives are generally of tall stature, with round features, high forehead',
thick hair, grey or blue eyes, coarse-set limbs, and heavy gait. The women, if
not handsome, have at least a pleasant expression, with their light and soft hair
falling in long tresses over their shoulders, and their heads covered with pretty
little black caps decked with grey silken ribbons. The bodice, open above, but
fastened with ornamental clasps below, is adorned with velvet and silver galloons,
often of considerable value.

Although marriages amongst kindred are the rule, natural infirmities are rare.
But the mortality is very high, owing to the practice of weaning the children on
the third day after birth, and henceforth bringing them up exclusively on cow’s
milk, fish, and coarse meats. In Heimaey ( * Home Isle ” ), one of the Vestmann
group, most of the newly born die of convulsions, as in St. Kilda, though the
frightful mortality has diminished since the erection of a lying-in hospital, where
mother and child can enjoy a few weeks of pure air, denied them in their own
wretched hovels.

Strange to say, consumption is almost unknown—an immunity attributed to
the diet, consisting of dairy produce, rye bread, and dried fish, with occasionally
a little mutton. On the other hand, influenza, or epidemic bronchitis, is common,
and the most fatal of all local disorders, though it never attacks strangers. Its
ravages are greitest in summer, which is otherwise also the most unhealthy
season of the year. Scorbutic affections, leprosy, and elepha.ntiasis have not yet
disappeared from the island.

The people are in general characterized by a certain dignity, reserve, and
personal courage ; but they are accused of being very suspicious, and, like their
kindred in Norway and Normandy, much addicted to litigation. Happily the
former sanguinary quarrels, duels, and ordeals are now replaced by actions at
law. In natural capacity, depth of thought, and love of letters they yield the
palm to none. The custom formerly prevailed of meeting together to listen to
the reading of their Gumba Sagar, or national chronicles, and in many houses
artless paintings and sculptures recalled the leading events of their history.
Reading and the game of chess occupied the long winter nights, and the art of
printing had already been introduced in 1531, before the conversion of the
natives to Lutheranism. Even now scientific work finds encouragement in the
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hamlets, isolated farmsteads, and islets on the seaboard, and Arne Magnusson
has left a portion of his fortune to aid in the publication of all the literary monu-
ments of his native land. Primary instruction is so diffused that the pastors
refuse to marry unlettered couples, and the island has for over a century enjoyed
a periodical press and a literary society.

Besides the national speech, Danish is current in Reykjavik and all other

Fig. 17.—REYKJAVIK.

trading centres; but elsewhere Icelandic is exclusively spoken, though polite
expressions in Latin introduced by the clergy are still in vogue.

A relatively large number of the people reside abroad, and many, after
graduating in Copenhagen, settle in Denmark, as did the father of the illustrious
Thorwaldsen. There is a considerable stream of emigration to America ; Icelandic
is now heard on the shores of the Canadian lakes, in Michigan, Wisconsin,
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Minnesota, and the Great Salt Lake, and an Icelandic journal appears in Keewatin,
on the Red River of the north.

There is no town in the island beyond Reykjavik, the capital, with a
present population of some 3,000, Mention may also be made of Dingvellir,
where was held the assembly which prepared the constitution of 1874, and of
Isafjor’dr, on the north-west coast, which, though well built and cleanly, is not
a pleasant resort for the stranger, being one of the centres of the cod-liver oil
industry. Akreyri, capital of the northern districts, on the east side of the
Eyja-Fjor¥r, has a better harbour than Reykjavik.

The already mentioned constitution of 1874 secures to the people an almost
complete autonomy. They no longer take any part in the Danish legislature,

Fig. 18.—Jax Mayex~.
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" though they are represented in the Cabinet by a special and responsible minister,
who administers the executive by means of a resident governor. The Alping,
or National Parliament, consists of two chambers of twelve and twenty-four
members respectively. Those of the Upper House are named, six by the King,
and six by the Lower House, while those of the latter are all chosen by the
electoral body, consisting of adults from twenty-five years of age paying at.least
19s. in taxes, exercising some public function, or university graduates. Repre-
sentatives are not eligible before their thirtieth year.

The island comprises two administrative provinces, each subdivided into
twenty-one sislur, or “seats,” and 169 hreppar, or communes. Each hrepp has
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its municipal council of three, five, or seven members. In 1862 the armed
forces consisted of three men, two day policemen and one night watch, at
Reykjavik.

IIT.—-JAN MAYEN.

ArtHouGH its northernmost peninsulas project into the arctic zone, Iceland
is not the last land of the North Atlantic. The plateau on which it rests is
continued north-eastwards towards the Norwegian waters, terminating with a
sort of headland, which rises above the surface to form the elongated island of
Jan Mayen. Immediately beyond the Beerenberg, or ‘“Bear Mount,” rising to
a height of 6,372 feet at its north-east end, the water suddenly sinks to great
depths. At 2,000 feet from the shore Scoresby measured 305 fathoms, and Mohn
found the same depth at a distance of 1§ miles from the coast.

Jan Mayen, which has an area of 160 square miles, was probably seen for
the first time by the English navigator, Henry Hudson, in 1607 ; but it received
its name from Jan Mayen, who rediscovered it four years -afterwards. It
is often wrapped in dense fogs, and, in the language of the early navigators, it
is ‘“ then easier to hear the land than see it.” DBut the reflection of voleanic
eruptions has at times been detected above the surrounding mists. The Esk, a
volcano south of the Beerenberg, was seen emitting flames in 1818. Beneath
the glaciers which partly cover its slopes geologists have recognised that the
island is of recent formation. Its lavas resemble the latest thrown up in Iceland,
notably those forming the peninsula of Reykjanes, and differ entirely from the
dolerites of the Farger Isles.

The island is uninhabited, but the surrounding waters are vigited by seal
hunters, mostly from the east of Scotland and Christiania. Their vessels skirt
the floating masses along the west and north coasts, which drift thence to the
Greenland ice-fields. Here is mostly found the limit between the open and con-
fined waters. Jan Mayen is like the last outpost of the world at the entrance to
the frozen regions.

ISLANDS OF THE NORTH ATLANTIC.

Stamisrics AND GENERAL DaTa.

FArGER.—Area: §1 4square miles. Population (1880): 11,221, or 22 to 1 square mile nearly. Whale
fishery between 1833—1862: total captures, 87,986; yield, £152,000 blubber exported to Copenhagen.
Average exports of fish, &ec.: 3,100,000 l1bs salt and smoked; 200,000 Ibs. fresh; 1,141 tons blubber;
10,000 Ibs. bladders; 170 tons roe. Average value of exports, £37,000; of imports, £27,000.

IceLaND.—Area: 40,460 square miles. Population (1878): 72,000, or 1-8 to 1 square mile.

Temperature of the sea in July (Irminger and Dufferin) : —

North-west coast . v g 2 ) 4 5 45° to 49° Fahr,
East coast . 7 y g . 3 3 P 40° to 42° ,,
Mean annual temperature . . 5 . 5 36° s

Extremes . 4 e 3 5 : o 5 30° to 40° ,,
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Mean temperature (in degrees Fahrenheit) in south-west and north : —
i Reykjavik. Stykkisholmr. Areyri.
Air,  Sea. Air,  Sea. Air,
Mean of the year . : 5 S 2 42 42 34 40 33
July 5 3 4 . g 5 4 53 53 47 50 47
February . 4 A ; 5 5 34 34 20 31 25
Extreme heat . : 3 ) 5 . 70 61 — — e
3 29 - - 31

Extreme cold . 5 3 3 9 3 i

ZLive Stock (1870) :—Sheep, 356,701 (in 1844, 606,500); cattle, 19,111 (in 1859, 26,908) ; horses, 30,000.
Fisheries.—These employ 63 covered and 3,335 open boats, manned by 15,400 hands, and are estimated

to yield 7,250,000 fish, of a value of £112,500. On an average there are exported 65,162 cwts. of salt fish :
2,292 cwts. of smoked fish ; 1,692 tons of roe; 9,269 tons of blubber ; and 782 cwts. of salmon. The total

exports have a value of £170,000, the imports of £150,000.
Administrative Divisions *—
South and West: Sudur-Umdaemid and Vestur-Umdaemid, 14 syslur (seats); 103 hreppar

(communes). Chief town, Reykjavik.
North and East: Nordur-Umdaemid and Austur-Umdaemid, 7 syslur; 66 hreppar. Chief town,

Fridriksgafa.
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CHAPTER I

DENMARK.

EEPER though she is of the Baltic portals, and mistress of Iceland
and the Farder, besides the vast uninhabited Greenland wastes and
three West India islands, Denmark is nevertheless nothing more
than an historic fragment. Of all European states it has the smallest
population next to Greece, ranking even after the Hellenic world,

if account be taken of those of kindred stock and speech living beyond the political

bounds of the respective countries. The Greeks of the Archipelago, of Thessaly,

Epirus, Thrace, Macedonia, and Asia Minor are far more numerous than those of

the kingdom itself, whereas the Danes, pent up within their narrow limits, have

only a small group of kinsmen beyond the frontiers. And even these remain
henceforth deprived of their national autonomy, notwithstanding the stipulations
of a solemn treaty, which Germany now feels justified in violating.

A mere remnant of a vanished land, formerly connecting Scandinavia with
North Germany, Denmark has been in its history constantly associated with
both countries. She formerly possessed extensive tracts on the Baltic seaboard,
including Esthonia itself. In 1397 the union of Kalmar placed her at the head
of the Scandinavian political system, and she possessed Norway till the year 1814.
South of the Baltic various lands, since become German, also belonged to her, and
till recently the German provinces of Holstein, South Schleswig, and Lauenburg
formed an integral part of the monarchy. ,

No other European people have made such extensive conquests as the Danes,
for it was from Jylland (Jutland) and the islands, no less than from the Norwegian
and Swedish fiords, that the terrible Norsemen issued forth. They settled every-
where as conquerors—in the British Isles, on the coast of France, the Mediter-
ranean seaboard, and even the northern shores of the New World, discovered by
the Scandinavians long before the days of Columbus. Denmark must have become
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the centre of a vast empire had it enjoyed more geographical cohesion and more
ample proportions. But the narrow peninsula of Jylland, covered with forests
and unproductive tracts, the scattered isles of the Baltic, aud the Norwegian sea-
board, destitute of any arable lands and broken up by fiords into countless distinct
fragments, did not possess a sufficient nucleus to keep together the foreign
conquests, which consequently remained without cohesion or any common bond
of union, like the region itself whence the conquering hosts had issued. ' 2
Denmark had formerly at least the advantage of commanding all the Baltic
channels and the approach to that inland sea; but this strategical privilege no
longer exists. One side only of the Sound belongs to her, the southern entrance
to the Little Belt being occupied by Prussia, while the Great Belt might easily be

Fig. 19.—HiLrs west oF Asvie Bav.
Scale 1 : 123,000,
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forced by a hostile fleet. But whatever be their destiny, the Danes are an
energetic people, with their own laws, language, traditions, aspirations, and
national sentiments.

Tue PevinNsura or JYLLAND (JUTLAND).

Like the Danish islands in the Baltic, the peninsula of Jylland belongs geo-
logically to Germany and Scandinavia. The southern portion, strewn with
innumerable fragments of erratic boulders, forms a continuation of the North
German lowlands. But in the broadest part occur older formations, miocene and
cretaceous strata, the lattér continued between Aarhus and Randers-fiord to the
south-eaxt corner of Sjilland (Zealand), and thence beyond the Sound to the
extreme headlands of Scania.

North of the German frontier the lLackbone of the peninsula continues to
follow the east coast, and the rivers of Jylland, flowing east and west to the
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Kattegat and North Sea, have their water-parting much nearer to the geometrical
axis of the peninsula than those of Schleswig. DBut the two sides differ greatly in
their aspect, presenting the same contrasts as in the German territory. The western
section is uniform, and slopes gently, while the eastern is more abrupt, more varied,
and more irregular.

The hills of Jylland facing the Kattegat belong mostly to the drift, and are
largely composed of sands, clays, and marls, forming the detritus of granite, gneiss,

Fig. 20.—Tue HimMeLBIERG.

and chalk. The older strata are here and there strewn with boulders and gravels
of glacial origin. The hills are not continued in regular ridges along the. coast,
but rise in isolated masses, sometimes to the height of over 300 feet. The Skamm-
lingsbank, just north of the German frontier, attains an elevation of 400 feet above
the Little Belt; other summits occur between the Vejle and Horsens fiords, and
south of the town of Aarhus. This hilly eastern tract is very fertile, and the
heights are covered with magnificent beech forests sometimes down to the seaside.
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West of the Kattegat Hills rises the culminating point of Denmark, with the

Ejersbavsnehdj, 600 feet high.

Fig. 21.—FroM RINGKIGRING TO AGGER
BEFORE 1863.

Scale 1 : 1,440,000.

Depth under 13 to 27 Over
13 Fathoms. Fathoms. 27 Fathoms.
20 Miles.

Better known, though 30 feet lower, is the Him-

melbjerg (“ Heaven’s Mount ”), commanding
on the north-west a magnificent view of the
surrounding district. At its southern foot are
two large lukes formed by the Guden Aa, the
most copious stream in the country, and beyond
them stretches a vast prospect of pastures,
woodlands, and cultivated tracts, lakes, and
hamlets, limited in the distance by the curved
coast-line.

Beyond the Lim-fiord the land again rises
in hills, forming the so-called Jyske Aas, or
«Back of Jylland,” reaching a height of 400
feet, and, like all summits of the peninsula as
far as Trave, situated much nearer to the Baltic
than the ocean.

The western section of Jylland, formerly a
vast sandy plain sloping gently seawards, has
been largely brought under cultivation, espe-
cially near the streams. But there are still
vast unreclaimed tracts resembling the North
German geest, the heiden of the Drenthe and

Veluwe, and the French landes—allowing, of

course, for differences of climate and flora.
The dunes on the coast also resemble those of
Gascony, only they are much less shifting and
lower, the highest being no more than 110 feet
above sea-level.

In the outline of its coast Jylland also re-
sembles the French landes. For a distance of
225 miles the shoresof the North Sea are formed,
not indeed of a uniform straight line, such as
that stretching from Biarritz to the mouth
of the Gironde, but of a series of lines slightly

‘inflected, with points of resistance at definite

intervals, each segment describing a clear geo-
metrical curve, as if the limits of the ocean
waves had been traced by the compass. DBut
inland from these regular arcs the older and
less uniform coast-line may still be followed.

Here also, as along the landes, the old inlets of the sea have been converted into
lagoons, which the rain and streams have changed into fresh-water reservoirs,
and which the alluvium is gradually filling up. They are very shallow, and
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the muddy beds of many are laid bare with the change of seasons and the
storms, while navigable channels, winding between the shoals like the Arcachon
crassats, give ingress to light craft. ~Although differing widely from the deep
Norwegian inlets, these lagoons are still called fiords by the natives. The
Ringkjobing-fiord, one of the largest, with an area of 110 square miles, is inacces-
sible to vessels drawing over 6 feet of water, nor can these always pass the
dangerous bar of Nymindegab, which is often shifted for hundreds and even
thousands of yards. The Stadel-fiord, north of the Ringkjobing, is fed by a
few shallow streams, and communicates through a labyrinth of lakes and rivulets
with a third lagoon, the Nissum-fiord, separated from the sea by a narrow strip
pierced with one opening.

Still farther north is the Lim-fiord, at once a marine and lacustrine basin, with
a geological history more complicated than that of the neighbouring lagoons. It
crosses the whole peninsula from sea to sea, and comprises three distinct sections,
with a total area of 450 square miles. The western section, like the Ringkjébing,
is cut off from the sea by a slight sandy strip, in many places scarcely half a mile
wide. It communicates through a narrow channel eastwards with a lacustrine
district abounding in fish, and enclosing the large island of Mors, besides a
numerous group of islets, beyond which it merges in an inland sea over 180 square
miles in extent, branching southward into gulfs and bays, and separated from the
Skager Rak by a simple line of dunes. East of this central basin the lacustrine
region is continued as far as Aalborg Strait, where a long navigable fiord begins,
nowhere much over a mile in width, and opening seawards through a mouth
10 feet deep. A study of the geological chart shows that the water system known
as the Lim-fiord follows, on the whole, the contours of the miocene and chalk
formations. Beyond the limits of these more solid strata the less-resisting
diluvium of the surrounding country was more readily undermined by the action
of water.

The strip of coast on the west side of the Lim-fiord has been frequently burst
through by storms, as in 1624, 1720, and 1760. On November 28th, 1825, when
all the low-lying coasts of the North Sea were laid waste by tremendous floodings,
the shore-line of the Lim yielded to the pressure of the waves, and the lagoon
became connected with the sea by one of those numerous nyminde, or *new
mouths,” which have been so often formed on the Jylland seaboard. Before the
formation of the Agger channel the Lim was a fresh-water lagoon, but since then
it has become saline, and now teems with salt-water fish. This channel, which
was first utilised for navigation in 1834, is constantly shifting its place and
changing its form and depth with the action of the waves and storms, the bar
varying from 4 to 10 feet in depth. The Rén, a fresh channel, was opened in
1863, and since 1875 the Agger has been almost completely blocked by silting
sands. = Altogether the whole coast-line has receded about 11 miles farther
east.

The northern portion of the Danish peninsula shares in the gradual upheaval
going on along the rock-bound shores of Norway and Sweden. The line of
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separation between the areas of upheaval and subsidence passes probably to the
north of the present political frontier, across the broadest part of the peninsula.
South of this line the coast lands have been changed to islands, whereas farther
north former islands now form part of the mainland. Such are the small penin-
sulas projecting seawards from Aarhus, north of which Lake Kolinsund, by its
very name, recalls the time when it was, if not a strait, at least an inlet of the_ sea.
In the neighbourhood are many hamlets whose names end in the syllable 6 (‘“isle ),
also suggesting their former insular condition. Parts of the north coast end
abruptly in a sort of bluff 14 to 26 feet high, along which are traced the horizontal
lines of different layers of peat, much firmer and blacker than ordinary turf, and
covered with marine sands These beds, which are very old, are supposed to
belong to a formation bodily upheaved from the sea. DBut immediately south of
the point where begins the narrow stem of the peninsula we find traces of totally
different geological phenomena. Submarine alder, birch, and oak forests, together
with layers of peat, which formerly grew in fresh-water swamps, are now found
embedded in the deep muddy banks flooded by the sea. While dredging the
channels to render them navigable, the apparatus sometimes meets with trees
buried beneath the waters.

Like those of France, the Danish “landes” slope seaward very gradually,
so that depths of 100 feet and upwards are not usually met with nearer than
36 miles off the coast. Thus there are no harbours accessible to large vessels along
the whole western seaboard of the Jylland peninsula, which crosses three degrees
ot latitude. Hence these waters, and especially the terrible Jammer Bay, are
avoided by the shipping, which finds a safe ingress to the Baltic through the
broad, deep, and partly sheltered channel of the Skager Rak.

Tue DaNisa ISLANDs.

Amoxcst the Baltic islands that of Fyen (Fiinen) might be regarded as belong-
ing geologically to Jylland, although now separated from it by the Little Belt,
which is nowhere less than 710 yards wide. Fyen was at one time undoubt-
edly attached to the mainland. It is composed of the same alluvium, and its
beech-clad hills rise to about the same height as those of J ylland. They ¢ommand
the same smiling prospect of well-watered pastures, fields, and groves, and they
also are intermingled with numerous erratic boulders, one of which, the Hesse-
lager Stone, is 100 feet in circumference, and rises 20 feet above the ground.

East of the Great Belt the now scattered islands of Sjalland (Zealand), Moen,
Falster, and Laaland are also nothing but one land broken up by narrow troughs
of recent geological origin. The rocks of Méen and of a large part of Sjilland
belong to the chalk epochs; but north and south of this cretaceous zone there
stretch later formations, strewn with the detritus brought hither by floating ice.
These formations occupy, on the one hand, the northern portion of Sjilland, and on
the other the islands of Falster and Laaland. In this geological group the culmi-
nating point lies in the little island of Mdéen, where the Aborrebjerg rises amidst
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a number of lukelets to the height of 462 feet, and the neighbouring cliffs have an
elevation of 330 to 430 feet above the sea. The disturbances of the strata have
caused these steep bluffs to assume the most singular outlines, their distorted and
even reversed layers recalling, on a small scale, the overlappings of the Jura and

Fig. 22.—FYEN AND THE SouTHERN IsLEs.
Scale 1 : 500.000.
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Alps. Through the gorges opened at intervals in the cliffs the beech forests reach
down to the level of the sea.

Seafarers passing from the Baltic towards Wismar, Kiel, or Liibeck can often
distinguish the rocky shores of Moen and the lofty headlands of Riigen, formerly
united, but now separated by a strait 33 miles broad and 11 fathoms deep. It seems
probable that after having subsided Méen was again raised above the waters,
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and is still being slowly upheaved. It is really composed of seven distinct islets,
whose intervening channels have been gradually filled in. In 1100 it still formed
a group of three, and Borre, a village now lost amidst the fens, stood on the beach
in 1510, when a Liibeck fleet anchored in front of the houses and burnt the place
to the ground. Puggaard calculates the rate of upheaval at 2} inches in a hundred
years. Like Riigen, Méen is much frequented as a summer retreat. It is merely
a detached fragment of the larger island of Sjilland, whose chalk cliffs, the
so-called Stevns Klint, rise in regular strata to a height of 130 feet on the east
side, where they present a striking contrast to the Moens Klint, or irregularly
stratified rocks of Méen.

The Isc-fiord, an extensive inlet ramifying into a multitude of winding
channels, penetrates far into the northern portion of Sjilland, producing the same

Fig. 23.—SsiLLaNDp AND THE SoUTHERN ISsLEs.
Seale 1 : 1,202,000
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v.ariety here that is effected by the labyrinth of rocks and passages on the opposite
side. Its shores, like those of Méen, have evidently been upheaved, for old marine
beds are now visible several feet above sea-level. ’

While the Great Belt cuts off Sjilland from Fyen and Langeland on the west
the Oresund, or simply the Sound, severs it on the east from Scandinavia. Thi;
famous channel, however, forms a deep geological parting line between the two
landsf, for although the Swedish coast approaches to within 4,480 yards of
Hels.mgiir (Elsinore) Castle, it is composed of paleozoic rocks far ol,der than those
of Sjilland. The small Danish islands of the Kattegat also—Samss, Anholt, Lisé
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—consist of recent formations; but not so Bornholm, situated in mid Baltic, south-
east from the southern extremity of Scania.

Geologically this island belongs to Sweden, for it consists exclusively of old
rocks—sandstones and schists on a granite foundation. The strait separating it
from Scania is only 22 miles broad, with a depth nowhere exceeding 27 fathoms.
Nevertheless Bornholm justly forms part of Denmark, which formerly included

Fig. 24.—BoRNHOLM.
Secale 1 : 350,000
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all the southern portion of the great peninsula itself. When the Swedes took
possession of the three provinces of Scania, Halland, and Bleking in 1658,
Bornholm also was comprised in the treaty of cession, and was occupied by the
foreign troops commanded by Prinzenskjold ; but the people rose, and in one night
massacred all the invaders, except twelve at the time absent from the fortress of
Hammershuus. These were the ““ Bornholm Vespers.”
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Of all the Baltic islands Bornholm presents the most geometrical outlines,

consisting of a parallelogram 15 miles by 12, and sloping gently northwards. The

granitic plateau is covgred with a thin layer of humus, where nothing formerly
grew except heather. But it has latterly been extensively planted, and the
Rytterknegten, or culminating point, 512 feet high, is now surrounded by

woodlands. At the northern extremity of the island Cape Hammeren is almost

Fig 25.—HELLIGDOMMEN Rocks, Norta Coast, BorNHOLM,

entirely detached from the land by an isthmus, on which is a deep lake that the
people of Allinge proposed to convert into a harbour of refuge. But the project
was abandoned in consequence of the formidable obstacle presented by the granite
shores of the lake. Just south of this spot are the vast ruins of Hammershuus
the former residence of the governors, and on the headland itself there now stand;
one of the most important lighthouses in the Baltic.
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Farther north are the islets and rocks of Ertholmene, generally known by the
name of Christianso, the largest of the group. They belong to Denmark as a
dependency of Bornholm, and form a harbour of refuge with a good lighthouse.

CLIMATE.

Tue climate of the peninsula and islands is comparatively temperate, though
that of the islands is milder than in the interior of Jyllund, because, being of
smaller extent, they are more exposed to L

% 2 ig. 26.—THE Skaw,
the influence of the sea. The w.lnters are prlEg adn st
very variable, the channels being some- !

times quite free, sometimes ice-bound for
two or three months at a time. On these
occasions the Great Belt is crossed by
boats carrying passengers and goods, by
means of a special contrivance. This so-
called ““ice traffic’’ (istransport), which
gome years is unnecessary, but which in
1871 lasted from January 1st to March 1st,
has been carefully recorded since the year
1794. In 1658 Charles X. of Sweden led
bis army, artillery, and heavy baggage
over the ice from Fyen to Langeland,
and thence to Laaland, thereby bringing
the King of Denmark to terms.

The prevailing wind is from the west,
and is charged with the moisture of the
Atlantic waters. Hence the western sea-
board is most exposed to the action of
the waves. The very trees shoot their

branches landwards, while their tops

seem cut as if with a sharp knife. Even

on the east side of Jylland they are = e e
affected by the prevailing atmospheric e TSI Sl
current, though the people here find o R

shelter enough to build their villages and till the land in safety along the coast.*

InmABITANTS.—PREHISTORIC REMAINS.

Tue flora and fauna of Jyllund and the Danish isles’ differ little from those of
the adjacent lands of Scania and Schleswig, the same climate having everywhere
developed the same animal and vegetable forms. But not so with the human
species, the Danes forming a people apart, with their distinct traditions, character,
and national sentiment. Although of Teutonic stock, they regard themselves as

* Mean temperature at Copeuhagen:—Spring, 43° F.; summer, 63°; autumn, 49°; winter, 31°;
year, 46°. 148
4
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severed from Germany, as much in their origin as in their warlike reminis?encesx,.
Hence they reject all idea of political fusion with Germany, while equally jealous
of being confounded with their Swedish and Norwegian neighbours. The
Scandinavian Union they aspire to is simply a coufederacy of three nations, each
retaining its own laws and customs.

Although Danish history, properly so called, scarcely dates from more than a
thousand years, the remains of every description strewn over the surface of
Jylland and neighbouring islands enable us to penetrate far. beyond the historic
epoch, to times when the climatic conditions were far different from those now
prevailing. Denmark has acquired celebrity from the numerous evidences of
primitive culture found on her soil. What the Mediterranean seaboard had been
for the classical archaologist, the shores of the Kattegat and West Baltic have
become, though doubtless to a less degree, for the prehistoric student in general.
The remnants of our forefathers’ rudimentary industries have here been collected
in countless thousands.

Of all these natural museums, the most interesting are perhaps the peat beds,
where successive generations of forests have been carbonised. The alternating
layers of timber enable us approximately to determine the epochs when flourished
the animals whose remains are here preserved, and the men who have here left
their flint instruments. These peat bogs are at present overshadowed by forests
of beech; but the forests that have been swallowed up are represented by the
three distinct vegetable strata of pine, oak, and aspen. The old flora at the
lowest depths consists of dwarf birch and other plants, now to be found
towards the south of Lapland. Hence at this epoch Denmark enjoyed a polar
climate ; yet man already lived here, for manufactured flints are found at the
lowest level associated with the bones of the reindeer and elk. But the
remains of the mammoth and other large mammals are nowhere found in
Denmark, as in France and England, in places where man has left traces of his
industry.

Of great archwologic importance are also the shell mounds  occurring here and
there along the shores of Jylland and the Danish islands. They were formerly
supposed to be layers of débris thrown up by the waves; but Worsaae and
Steenstrup have shown that they ave really affaldsdynger or kjzkkenmaddinger ;
that is, «kitchen refuse” or “kitchen middens.” They are composed mainly of
the shells of oysters and other molluscs, as well as of fish bones, besides the gnawed
bones of deer, the roe, pigs, oxen, beavers, and dogs. The remains of cats
and otters have also been found, together with those of the great auk (dlea
impennis), which has disappeared during the present century from Iceland ; but
no trace of poultry has been detected. The only domestic animal at this tiime was
evidently the dog.

Some of the mounds are 1,000 feet long, 100 to 200 broad, and 10 deep, thus
containing many tens of thousands of cubic yards of matter, and testifying either to
the multitude of those who took part in these entertainments, or to the long ages
during which they were continued. The people of this epoch were in the stone
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age, for no discoveries have been made except of stone arms and implements,
besides coarse earthenware. Both the coast-line and the saline character of the
waters must have also undergone great changes since then, for the oyster, at that
time so common, can no longer live in these seas, owing to the small quantity of
salt they now contain. Some of the bones found in the middens—as, for instance,
those of the Zetrao urogallus—also bear witness to the severity of the Danish
climate at this period.

To the remains found in the peat beds and middens must be added the weapons,
utensils, and ornaments collected in great quantities from the megalithic graves of
divers forms, with one, two, or more chambers, scattered over the land. Among
these monuments the oldest are the round barrows and long mounds. The giants’
chambers (jattestuer or steendysser) are built with more art, and are composed of
several compartments of granite blocks, covered over by a hillock of earth. Many
seem to have been family sepulchres, and in them have been found the bones of
wild and domestic animals buried with the dead, together with implements, arms,
and ornaments. These burial-places belong mostly to the last period of the
polished stone and bronze age, and to a settled people already skilled in stock-
breeding and the elementary principles of agriculture.

Iron seems to have finally prevailed in these regions about the time of Septimius
Severus, or towards the close of the second century, and from this epoch also date
the earliest Runic inscriptions. Very remarkable objects of local origin, or
imported from abroad, have been discovered in some of the graves. Such is the
cup found at Stevns Klint, in Sjéalland, with a chased silver rim bearing a Greek
legend. At Bornholm the age of iron was developed under special conditions.
Here are thousands of graves called brandplctter, consisting of excavations filled
with charcoal, human ashes, and bones, with fragments of arms and implements
in iron and bronze, contorted by the action of fire. The burial-place of Kannike-
gaard, near Nexd, alone contains over twelve hundred of such graves, and two other
cemeteries have nine hundred each ; but the more recent graves were all isolated.
The practice of cremation has caused the disappearance of a great part of the
precious objects buried with the dead.

Whoever the people of the stone age may have been, Rask and Nilsson believe
that the whole of Denmark was occupied by Lapp tribes in prehistoric times.
Others, on the contrary, hold that the Finnish Lapps reached the peninsulas and
southern isles of Scandinavia only in erratic groups. In any case it is certain
that the country has at some time been occupied by races of very different origin
from its present Norse inhabitants. The comparative study of the crania made by
Sasse in the Sjilland graveyards shows that till the sixteenth century a people of
very feeble cranial capacity here held its ground by the side of the large-headed
Frisic stock. Some articles of dress would also seem to suggest the presence of
old Celtic peoples, the peculiar head-dress till recently worn by the peasant women
in Fyen, Aro, and Falster presenting a striking resemblance to that of the
Antwerp peasantry.

After the subsidence of the mighty waves of migration which -drove the
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Cimbri of the peninsula southwards to Gaul and Italy, the Heruli of the isles and
Chersonesus to Rome, the Angles, Saxons, and Jutes to Britain, another
people, yielding to the general westward movement, appeared at certain points of
the southern islands of Laaland, Falster, and Langeland. These immigrants were
Slavs, and their presence here is vouched for by tradition and lpcal geographical
names. But the principal invaders were the Danes, an old confederation of
Norse tribes. After seizing the lands that have since become Denmark, these
tribes long continued to harass the West, as rivals of the Norwegian rovers
contending for centuries with the Anglo-Faxons for the possession of Great Britain,
and with the Celts for that of Ireland. '

The average of the pure blonde type, with light blue eyes, is on the whole
higher in Denmark than in Germany. Mote animated than the Dutch, the
Danes resemble them in the qualities of vigour, courage, and endurance.
Endowed with a good .share of common sense, they act in general with sound
judgment, regarding the Germans as somewhat crack-brained and braggarts,
Still they have their days of revelry, when they are apt to forget themselves,
their wonted reserve breaking out in song and clamour.. Beneath a quiet
expression the Dane harbours a fiery and poetic soul. He hears the billows
boom against his shores, and he recalls the daring life of his forefathers, who
overran the world in their frail wave-tossed craft. His literature cherishes a
precious inheritance of noble songs, which the young men recite at their festive
gatherings. The men of science are distinguished by vigorous thought, method,
and clearness. The people everywhere display a love of letters, and for them the
theatre is as much a school of literature as a place of amusement. * Not for
pleasure alone!” says an inscription on the curtain of the national theatre at
Copenhagen.

The Danish language, of Norse origin, but far less pure than the Icelandic,
had already been developed about the thirteenth century, but it scarcely acquired
any literary standing till the era of the Reformation, in the middle of the sixteenth
century. Its old sagas all belong to Scandinavian literature proper. Of all the
Danish dialects, including that of Bornholm, the most original and richest in old
words is that of North Jylland, though it has not become the national standard.
The Sjalland dialect has acquired the preponderance, thanks to the dominant
influence of the capital, and has thus gradually become identified with the Danish
language itself. With the successive literary epochs it has been enriched by terms
borrowed from Latin, Swedish, French, but especially High and Low German.
Many authors formerly wrote in both the latter languages; but now the Dane
clings to his mother tongue all the more tenaciously that he feels his very political
existence threatened. He is enthusiastically attached to his national traditions, to
his old literature and poetry, flowing from the sagas, and filled with the memories
of the past. Since the time of the great Thorwaldsen Danish art also has
pursued an independent course, and even the industrial arts, porcelain, gold-

smiths’ work, and furniture have sought their inspiration in the antiquities found
in the native land.
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ToPOGRAPHY.

AvrL the important towns of Jylland, are situated on the shores of, or at least on
the slopes facing towards, the Baltic. The people were naturally attracted in this
direction by the threefold advantage of more fertile lands, better harbours, and the
neighbourhood of the productwe and populous islands of Fyen and Sjilland. But
when the Danes were casting eager eyes towards England and the other regions
of Western Europe, great numbers settled on the west coast, and at that time
Rite, on the present German frontier, was a very important place. Now it is
scarcely able to keep open its communications with the sea, and the winding Ribe
Aa is completely blocked by shoals at low water.  Ringkjobing, farther north, is
a mere fishing village, though chosen as the chief town of the largest district in
the peninsula. No town occurs so far as the Skaw, and Z%isted, chief town of the
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district west of 'the Lim-fiord, is situated on this inland sea. Here was born the
great geographer Malte-Brun, who, when banished from his native land, became
one of the glories of France.

On the cast coast of Jyiland the nearest town to the territory annexed by
Germany is Kolding, situated at the head of a deep fiord near the extensive ruins
of a castle dating from the sixteenth century, and burnt-in 1808, when Bernadotte
occupied the country. XKolding is of less importance than Fyedericia, which was
formerly fortified, and commanded the northern entrance of the Little Belt.
Farther north the Vejle-fiord penetrates far inland between beech-clad hills, its
waters gradually diminishing in depth with remarkable uniformity from east to
west. The town of Vejle occupies a sort of isthmus of solid ground between the
fiord and the peat bogs which have displaced the waters of the dried-up estuary.
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A Little to the north-west is the old royal castle of  Jelling, where are to be seen the
tumuli raised about 960 to Gorm and Thyra by their son Harald «“of the Blue
Tooth.”’ ¢

Like Vejle, Horsens stands at the head of a fiord, whereas Aarhus, the
largest town in Jylland, is built on the coast, and has a well-sheltered harbour.
It is the central station of the Jylland railway system, and the chief point of com-
munication with Copenhagen. Formerly the political centre was Viborg, which
stands on the shores of a lake in the heart of the peninsula. It was the principal
residence of the old Danish kings, and its cathedral, recently rebuilt, is one of the
finest churches in Denmark. Kast of it lies Randers, communicating directly
with the sea by a winding fiord, though large vessels get no farther than the deep
anchorage of Udbyhoi, near its mouth. Randers is a chief centre of the manufac-
ture of the so-called “Swedish gloves.”

Aalborg, stretching along the south bank of the Lim-fiord, here crossed by a
fine railway bridge, has a brisk trade, though the bar gives access to small craft
only. Yet a large seaport and harbour of refuge are much needed at this place
between the two stormy channels of the Kattegat and Skager Rak. Here are
yearly wrecked some thirty or forty of the forty or fifty thousand vessels passing
through the straits, and in November, 1876, thirty-nine foundered at Vejle. The
port of Frederikshavn, south of the Skaw, is quite inadequate as a harbour of
refuge, and the idea has been entertained of enlarging it by enclosing the
neighbouring islets of Hirtsholmene. The town of Skager, at the Skaw, is
the most important Danish fishing station. Here vast quantities of whiting,
cod, turbot, soles, and other fish are taken and shipped for Copenhagen and other
places. <

On the island of Fyen stands Odense, the “ Town of Odin,” one of the oldest
places in Denmark. The cathedral contains some royal tombs, and it is the
birthplace of the delightful writer of children’s tales, Andersen. Although at
some distance from the sea, it is the centrs of a considerable trade, promoted by
the line of railway crossing the island and placing it in direct communication with
Middelfart and Strib, on the Little Belt, and the fortified port of Nyborg, on the
Great Belt. On the south coast of Fyen, and facing the islet of Taasinge, is
Svendborg, an important commercial centre for the neighbouring islands of Taasinge,
ZErd, and Langeland, and surrounded by some of the loveliest scenery in Den-

mark. The brothers Oersted were natives of Langeland, and the great philologist
Rask was the son of a Fyen peasant.

CopExHAGEN.—Copenhagen (Kjébenhavn), capital of Sjilland, contains of itself

alone about one-eighth of the entire population of the kingdom, and more than that

of all the other Danish towns together. Tt is, moreover, something more than

the capital of a decayed state, still maintaining a special position as a European
city, the common property of all the northern nations.

Its geographical position, like that of Constantinople, presents a double advan-

tage as the intersecting point of two great highways, the water route from sea to
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sea, and the land route between two peninsulas. All the passenger and goods
traffic between Great Britain, Germany, Sweden, and the Baltic converges here,
so that Copenhagen has naturally become a great commercial centre. It stands on
the Sound, which, although not the only, is by far the safest and most convenient
channel communicating with the Baltic. Vessels can often pass from sea to sea
under one tack, and the prevailing west wind is almost as favourable to the egress
as 1t is to the ingress to the Baltic.

The proper site for the capital of the state might seem to be Elsinore, at the
northern entrance to the Sound, where it narrows to the proportions of a river;
and this place has accordingly been always of the greatest strategical importance,
especially since the introduction of artillery sweeping right across the channel.
Still the actual site of Copenhagen presented the great advantage of a safe road-
stead, a vast natural haven. The inlet between Sjilland and the islet of Amager
offered a tempting port to vessels navigating these waters, which they did not fail
to avail themselves of as the traffic between the two seas became more regular.
The first historical reference to the place in 1043 speaks of it as simply the
Hafn, or “ Haven,” as if it were such in a superlative sense. About 1200 the
Danish chronicler Saxo Grammaticus calls it Portus Mercatorum, a name it has
since retained. Lven strategically its position is as important as that of Elsinore,
for the ship channel hugs its shores, continuing southwards through the Drogen
Strait between Amager and Saltholm, while the Swedish side is blocked by shoals
and rocks. Thus the Copenhagen forts, like those of Elsinore, command all the
navigable portion of the Sound, and when this place became a royal residence its
political supremacy was easily established. Its influence soon reached far beyond
the Danish, lands proper, and the most populous city of Scandinavia aspired to the
position of common capital of the Norse world. But notwithstanding its admirable
commercial situation, the lands surrounding it were not sufficiently compact to
enable it to maintain its supremacy amongst the cities of the North. Compared
with the great powers hemming her in, Denmark herself is too insignificant to
rely any longer on her own resources, and her best hopes of preserving her
autonomy are placed in the rivalry of her neighbours. ¢ St. Petersburg,” said
its founder, “ is a window opening on Europe.” Might not Copenhagen become a
window opening on the world ? Happily two, and, including England, three
formidable rivals have their eyes equally turned in this direction.

Copenhagen stands, so to say, on a strait between Sjilland and Amager. Shift-
ing sands have been reclaimed by means of embankments, and islets still preserving
their name of /iolm have been united with the shore. But the numerous canals
about the naval and mercantile ports give the place quite a Dutch appearance.
Often ravaged by fire, it is largely a modern city, and the walls and ditches
formerly enclosing it landwards have been almost completely levelled to make
room for its expansion, especially towards the north and west, in the direction of
Frederiksberg. But the city proper is separated from the coast by a citadel and
forts facing seawards, and fortifications have even been raised on artificial islets in
the midst of the waters. These frowning batteries still recall the gallant defence
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made in 1801, when Nelson forced the Sound and destroyed or captured the
Danish fleet at anchor in the roads. Six years thereafter, in full peace, the
English returned, bombarded the city, burnt its buildings, and again carried off
the fleet.

Built of stone or brick coloured grey, Copenhagen is a tolerably handsome
town, and enjoys a considerable revenue. There are some remarkable monuments,
including rich scientific and art treasures. The octagonal Amalienborg Square,
near the harbour, is adorned with a bronze equestrian statue of Frederic V., and

Fig. 28,—COPENHAGEN,
Seale 1.: 83,000,
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surrounded by royal palaces and gardens. The palace of Christiansborg, where
tl_le official receptions are still held, and where the two Chambers meet, contains a
px.cture gallery especially rich in Dutch and Danish works. Close by is the Royal
Library, with about 500,000 volumes and 17,000 manuscripts. The University,
four h\fndred years old, and with over 1,000 students, has also about 250,000 volumes,
including some of priceless value, notably the collection of Icelandic sagas in 2,000
manuscript volumes. In the “ Palace of the Prince” is the admirable Museum
of Northern Antiquities, with that of Stockholm the most complete in the world,
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and a model of its kind. Here are 40,000 objects so arranged as to illustrate the
habits and customs of the generations that succeeded each other cu Danish soil in
prehistoric times. Under the same roof is the excellent Museum of Corﬁparativc
Ethnology, founded, like the other, by Thomsen. The castle of Rosenborg, dating
from the seventeenth century, contains miscellaneous collections, possibly less
extensive than the  Green Vaults” of Dresden, but admirably classified according
to epochs by tke celebrated Worsaae. In one of the chambers is a rich assortment
of Venetian glass. The Academy of Fine Arts is installed in the castle of
Charlottenborg, and the Observatory is the most venerable in Europe, the first
stone having been laid in 1637, half a century after Tycho-Brahe had set up his
famous Uraniberg (“ Castle of the Heavens ) in the island of Hveen.

Near the Exchange stands a huge cenotaph in the Egyptian style o.edlca’ted to
the memory of Thorwaldsen, and containing all his works, or copies of them,
besides his various collections. In a central court is the tomb of the master, sur-
rounded by his numerous statues. The metropolitan church is also enriched by
some pieces from the chisel of the same artist, the most illustrions citizen of
Copenhagen.

Numerous learned societies’ have been here established, the most important
being the Society of Northern Antiquaries. In 1876 was fcunded a Geographic
Society, which already numbers 850 members.

One-fourth of the Danish industries are centred in the capital and its suburbs.
Foundries, refineries, spinning-mills, porcelain works, potteries, ship-building and
outfitting yards cover vast spaces near the harbour and several other quarters.
Over half of the trade and shipping of the state belongs to this port, although it
owns scarcely more than one-fourth of the Danish commercial navy. Itis the
centre of the steam traffic and of the northern telegraph system, with nearly
5,000 miles of wire connecting it with England, France, and, through Russia and
Siberia, with Japan.

The island of 4mager has been converted into a garden by its inhabitants,
a Dutch colony settled here in 1514, and pleasant villas, parks, and gardens
extend along the shores of the Sound all the way to the Klampenborg baths and
the Jaegersborg woods. But the finest estates and country seats are found in the
interior of Sjalland—amongst them the castle of Frederiksborg, near Hillerod, the
“ Danish Versailles,” erected in the seventeenth century by Christian IV., and
now connected by rail with the capital. On the same line is Fredensborg, a royal
summer residence built in the beginning of the century by Frederic V., and noted
for its fine woodlands and numerous statues by Wiedewelt, predecessor of
Thorwaldsen.

The huge square castle of Kronborg stands on a neck of land projecting into
the Sound at its narrowest part, as if to connect the Danish Helsingor (Elsinore)
with the Swedish Helsingborg. It was erected in the fifteenth century on the
site of the castle of Orekrog, which itself had taken the place of the still older
Flinderborg. In its underground vaults here sleeps traditionally the hero Holger

149
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the Dane, awaiting the day when his oppressed country shall again stand in need of
his stout arm. Thisis also the famous castle of Hamlet, which thus lives in deathless
song, though we look in vain from its ¢ platform” for Shakspere’s ¢ dreadful
summit of the cliff, that beetles o’er his base into thesea.” The events told by the
poet are fancy’s theme, but here the mind still bodies them forth, and the
castle halls seem still to echo those sublime utterances that can never die.

The current of the Sound sweeps by Elsinore, which is the natural limit of the
two seas, and which the Danish kings took care to fortify, in order to enforce dues

Fig. 29.—KronNBore CASTLE, FROM THE SOUND.

from all vessels passing to and fro. Till the middle of the present century this
tribute was universally submitted to, but in 1855 the United States refused
payment of the tax, and in 1857 it was redeemed for the sum of £3,494,000,
payable by sixteen nations in proportion to their traffic. About 50,000 vessels
pass yearly in front of Elsinore, 4,000 to 6,000 stopping for supplies.

Riskilde, capital and most populous city of Denmark before Copenhagen,
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necessarily lost its importance when the small craft of former times were replaced
by larger vessels. It occupies the southern end of a fiord now blocked by sand-
banks; but it long continued to be the religious capital, was formerly full of
churches and convents, and still possesses the finest cathedral in the kingdom,
dating from the eleventh century, and containing the tombs of several Danish
kings.

In the interior of Sjilland are the two cities of Soré and Slagelse, the former
noted for its school and abbey associated with the name of Saxo Grammaticus, the
latter the centre of a rich agricultural district. On the west coast are Kalund-
borg and Korsor, at the entrance of a large crater-like lagoon ; on the south are

v
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Nestred and Vordingborg ; in the island of Falster the sheltered harbour of
Nykjobing ; and in Laaland the port of Nakskorv, with a considerable export trade
in corn and cattle.

Of Bornholm the chief town is Rinne, near the south-west angle, noted for its
clock works and potteries, and for some remarkable granite churches of the twelfth
and thirteenth centuries.

Sociar ConprTrons,—OCCUPATIONS.

SiNcE the beginning of this century the population of Denmark has doubled,
having increaszd from 929,000 to about 2,000,000. Tt is still increasing, the
births exceeding the deaths by two-fifths. As in other civilised countries, the rate
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is higher in the towns than the country, the urban population having increased
more than 10 per cent., the rural one-twentieth only between the years 1855 and
1870. The emigration movement has also acquired some importance since the
middle of the century, while immigration is mainly confined to the natives of the
old Danish provinces now annexed to Germany.

Agriculture, which supports three-fifths of the people, is in a flourishing state,
although more than one-third of the soil consists of dunes, marshes, waste or
fallow lands. Darley and rye are more generally cultivated than wheat, but the
latter has shown an upward tendency since the abolition of the corn laws in
England, the greatest grain market in the world. Other farm produce has also
received a stimulus, and vegetables, fruits, cattle, and butter are now regularly
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exported. Jylland especially, as a stock-breeding country, has prospered. The
large cattle of Thy are highly esteemed both for their milk and the rapidity with
which they fatten for the market in the rich pastures of the peninsula. Denmark
has altogether the largest relative number of horned cattle of aﬁy European state
and is also exceptionally rich in swine and sheep. ’

Tl.1ere are some very large estates in Denmark, and those of the nobility and
hereditary proprietors enjoyed till recently many privileges. The peasantry are
still divided into three clusses: the yaardmend, whose lands pay a tax of more
than a .ton (33 bushels) of hard corn; the huusmeend, owners of one house
and paying a smaller tax than the foregoing ; and the inderster, residing with
others. But small proprietors are the rule, and most of the peasantry are in
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easy circumstances, with comfortable dwellings, well ventilated, and furnished
with a certain luxury. The national wealth is officially valued at £240,000,000
to £300,000,000, or £120 to £150 per head, with a mean annual increase of
about £8,000,000. Nowhere else is the capital of the savings-bank relatively
so large, and, to judge from this test, the Danes would seem to be the most thrifty .
people in Europe. Their average savings per head are about £6 8s., while those
of Englishmen are not more than £2 2s. In Denmark, as in other Scandinavian
lands, the party of progress consists mainly of the peasantry, whereas the rural
element is generally the least advanced in France and the rest of Europe.

The fisheries do not contribute as much as might be supposed to this general
state of prosperity. The natives of the islands and of East Jylland find a
readier livelihood in agriculture than in the perils of deep-sea fishing, while
the young men of the seaboard show a preference for the certain and regular
profits of the merchant service. Still fishing is fur from being entirely neglected,
especially on the less productive west coast, where the waters teem with marine
life. At Nyminde-gab, at the mouth of the Ringkjobing-fiord, over 700,000
whiting and 25,000 cod were taken in 1862, and large quantities of herrings and
salmon are brought by the Bornholm fishermen to Swinemiinde, whence they are
forwarded to Berlin, Vienna, and Paris.

Denmark is not a very industrial country. Except in Copenhagen and some
towns of Fyen and Jylland, the manufactures are mainly restricted to coarse
woollens and distilling. Both coal and water-power are scarce, except at
Frederiksveerk and a few other places where the streams have a rapid fall. But
their extensive trade brings to the people all the manufactured goods they require.
Compared with the respective populations, the exchanges of the Danish market
are more considerable than those of France, and foreign trade has almost doubled
between the years 1866 and 1875, though the increase is shown chiefly in the
imports, amounting to £12,000,000 in a total of £22,000,000. Previous to 1875
the bulk of the trade was with Germany, but since then England has occasionally
taken the lead, though Germany still continues to be the outlet for nearly all the
Danish traffic with the rest of the continent.

The commercial movement being necessarily carried on mainly by sea, the
shipping has acquired a considerable development, and vessels of a tonnage of
4,000,000, the greater part of which is still represented by sailing vessels, annually
enter and clear. The mercantile marine amounts altogether to 3,150 vessels, of
about 253,000 tons burden, all sailing vessels except 188 steamers, of 45,000 tons.

Thanks to the numerous straits and fiords, water communication is easy, while
good roads and numerous .railways connect Copenhagen with all the Sjilland
ports. The postal and telegraph services have also kept pace with the general
development.

Public instruction is also in a flourishing state, attendance at school being
obligatory on all from the seventh to the fourteenth year. In all the large towns
there are public gymnasia, classical and scientific as well as technical schools,
and all the villages are provided with lower and higher primary schools, inde-
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pendently of over fifty secondary rural establishments founded sinc?e the middle
of the century. Besides the State institutions, seven private foundatlon.s, have the
privilege of conferring certificates giving admittance to the University, whose
classes, since 1875, have been attended by women on the same footing as others.
Yet, notwithstanding the general material and intellectual advance, the Danes are

Fig. 32.—Danisn RATLWAY SYSTEM.
Seale 1 : 300,000.
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more susceptible to mental anguish, and hence more addicted to suicide than
any other people.

ADMINISTRATION. —COLONIES.

AccorDING to the constitution, repeatedly modified since 1869, the electoral
body consists of all citizens thirty years of age resident for ome year in the
commune, and not in the receipt of public charity. The Folkething, or National
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Assembly, consists of one hundred and two members for the whole monarchy,
elected for three years, while the fifty-four members of the Landsthing, or Upper
House, are chosen for eight years by electors composed partly of popular delegates,
partly of the more highly taxed town and country voters. With the fifty-four
elected senators are associated twelve life members appointed by the Crown from
the actual or any former members of the Assembly. Both bodies, forming
collectively the Iigsday, or Diet, receive a uniform grant of about 7s. 6d. per duy
for their services. Every four years the Landsthing chooses from its own body
the four assistant judges of the Héiester, br Supreme Court, which is alone com-
petent to deal with charges brought against the members of both Houses.

The executive is intrusted to a responsible ministry of six members—the
Minister of Finance and President of the Couneil, and the Ministers of Foreign
Affairs, the Interior, Public Instruction and Worship, Justice and Iceland, War
and the Navy. The King must be a member of the Lutheran or State Church ;
he has a civil list of £56,000, besides £6,520 for the Crown Prince. The judges
of the eighteen higher courts are named by the sovereign, as are also those of the
two Courts of Appeal, one of which sits in Copenhagen for the islands, the other
at Viborg for Jylland. Till recently the judicial and administrative functions
were united in the same hands, but according to a law of 1868 the two are
to be henceforth separated, though the change has not yet been‘completely
* carried out. )

Civil processes, formerly conducted in writing, are now prosecuted in open
court. The lawyers, combining the functions of barrister and solicitor, are
divided into three categories, those of the Supreme Court alone being entitled
to plead before all tribunals. Of these higher advocates there were eleven only
in 1872.

Although Lutheranism is the State religion, freedom of worship is absolute,
and except indirectly through the budget no one is called upon to contribute
towards the maintenance of any creed besides his own. The faithful have even
acquired the right of forming themselves into distinct congregations, and founding
the so-called “elective parishes,” whose ministers they name and maintain.

The seven bishops (Sjalland, Laaland-Falster, Fyen, Ribe, Aarhus, Viborg,
and Aalborg, besides Iceland), although enjoying great privileges, have no seat
in the Upper House. Not more than 1 per cent. of the population are non-
Lutheran, the most numerous being the Jews, and next to them the Baptists and
Mennonites, the Roman Catholics taking the fourth place.

According to the Army Reorganization Act of 1867 all valid citizens from
the age of twenty-two are bound to military service, eight years in the regular
army, and eight in the reserve. But practically they serve only for periods
varying from four to nine months, though a certain number of recruits are called
out for a longer term, and all regulars take part in the annual manceuvres, which
last from thirty to forty-five days.

The regular forces are estimated at 35,000, the reserves at 13,000 of all arms.

The navy is supplied by conscription, chiefly amongst the seafaring and
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fishing populations of the seaboard. It comprised, in 1877, 2,830 men, under
1 admiral, 9 commanders, 22 captains, and 102 lieutenants.

The Danish colonial possessions are very extensive, though the two largest
territories, Iceland and Greenland, are mostly uninhabitable. The vast ice-fields
of Greenland have with difficulty been penetrated for short distances at a few
points, and its extension towards the pole is still a problem awaiting solution.
Next to Iceland, the most important possessions are the three West Indian islands
of Santa Cruz, St. Thomas, and St. John, at the north-east junction of the
Caribbean Sea with the Atlantic. The harbour of St. Thomas is one of the chicf
naval stations and ports of call in these waters. :

The financial condition of Denmark contrasts favourably with that of larger
states. The expenditure, averaging about £2,600,000, is usually covered by the
revenue, and if the national debt has recently been considerably increased, this is
mainly due to the construction of railways. She has wisely ceased to make useless
chronic preparations for a life-and-death struggle with her formidable southern
neighbour, and most of the fortresses have been either dismantled, or, like those
of Rosenborg and Frederiksborg, converted into museums and royal retreats.

The country is divided administratively into eighteen amter, or bailiwicks, and
one hundred and thirty-six kerreder, or circles.*

* For Statistical Tables see Appendix.

I P—



CHAPTER II.

THE SCANDINAVIAN PENINSULA.

(NorRWAY AND SWEDEN.)
GENERAL FEATURES.

HE great northern peninsula comprises two distinct states, though
ruled by one sovereign, and otherwise bound together by ties of a
very intimate character. Still they watch with careful jealousy
over their mutual political independence, and even in their social
usages the two peoples are sharply contrasted. From the geogra-

phical point of view also Norway and Sweden (Norge and Seerige) form equally
distinct natural regions, the one consisting mainly of plateaux and highlands
rising abruptly on the Atlantic side, while the other forms an extensive incline
falling gradually towards an inland sea.

But this physical contrast and their separate autonomy do not prevent the-
Westerfold and Austerfold, as they were formerly called, from forming a unity
distinct from that of other European lands, and which should therefore be studied
as a whole. The term Scandinavia, or Island of Scandia, formerly restricted to
the southern extremity of Sweden, has been gradually extended to the entire

- peninsula independently of its political divisions, and this very community of

name seems to point at a general and permanent fusion of the two regions.

The natural frontier of the peninsula connects the northern extremity of the
Gulf of Bothnia directly with the Varanger-fiord, on the Frozen Ocean, and
although political treatics have caused the line to recede in the most eccentric
manner westwards, thus allowing Russia to cut off Finmark almost completely
from the rest of Scandinavia, such conventional limits traced across extensive
wastes have but little practical importance.

Even within its present reduced limits, Scandinavia is one of the most extensive
regions in Europe, ranking in size next to Russia. Owing to its position on an
inland sea giving access to Western and Central Europe, and on the Atlantic
placing it in relation with the rest of the world, it could not fuil to exercise a
certain influence in determining the bulance of power, and the Goths, Norsemen,
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and Varangians have left a deep mark in history as conquerors and seafarers.
Later on, when modern Europe was already constituted, the Swedes, with a firm
footing on  the eastern and southern shores of the Baltic, were able to carry their
arms in one direction as far as the Vosges, the French Jura, and the Upper Danube, .
in another to the Russian steppes bordering on the Black Sea. But then came the
fatal field of Poltava, ushering in the period of political decadence. Even before
the loss of all their outlying possessions the Swedes were threatened on their
native soil, and, at the very time of the first partition of Poland, Frederic II. was
planning the dismemberment of Sweden. During the Napoleonic wars the sudden
political oscillations and dynastic changes, accompanied by the final loss of all
territory on the mainland, showed how largely the destiny of the Scandinavian
states depended on their powerful neighbours.

Notwithstanding the mildness of its maritime climate, Sweden is still, on the
whole, too cold to allow its population to increase in the same proportion as that of
more southern lands. Compared with Germany and Central Russia, it has
remained almost unsettled. The popualation of Sweden and Norway combined
exceeds that of Belgium only by alout one-fifth, while the area is twenty-six times
greater.

Puvsicar. Features oF Norway.

In the peninsula Norway is the land of plateaux and mountains, Sweden a
region of vast sloping plains. The main ridge stretches north and south at a
short distance from the Atlantic, but very irregularly, and with many serious
interruptions. Within its political limits, Northern Norway consists of little more
than a highland strip facing the Atlantic ; and here are found the highest summits
of the peninsula. The mean length of the Norwegian is scarcely more than
one-fourth of the Swedish slope. ,About one-third of the area of Norway, and not
more than one-twelfth of Sweden, stands at an elevation of 2,000 feet, and the
whole mountain mass has been compared to a vast wave solidified in the act
of breaking.

The main ridge, extending 1,150 miles from Varanger-fiord to the Naze, is far
from presenting the appearance of a continuous range, such as it wasfigured on the
maps before Munch had correctly described its true character. Norway consists,
on the whole, of detached plateaux and mountain masses, raised ou a common base
2,000 to 3,000 feet high, and pierced at intervals by profound inlets. The plateaux
form two distinct groups—on the north the Kjolen, extending from Finmark to the
Trondhjem table-land; on the south the Dovrefield and neighbouring masses.
The mean height of the Norwegian summits is only one-half that of the Alps,
whereas the general base of the Scandinavian system is one-third broader than
the Alpine.

Even in the extreme north-east, throughout the whole of Finmark, there is no
ridge properly so called. The entire country, with an altitude of about 1,000 feet,
forms a vast irregular plain, composed of palaxozoic rocks, above which here and
there rise mountain masses, with a mean elevation of 1,700 feet, and culminating
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with the Raste-Gaise (2,880 feet), overlooking the valley of the Tana, on the
Russian frontier. Near this spot the Lapps speak of a cone occasionally emitting
lurid vapours, and whose snows at times melt rapidly.

Notwithstanding the general low elevation of the country, the headlands at the
extremity of every mjurg, or peninsula, almost invariably end in lofty terraces
ubruptly truncated. Such is the Nordkyn, or Kinerodden, northernmost point of
the European mainland. Two others, the low Knivskiirrodden and the more
elevated North Cape, lying 4 miles nearer the pole, stand on the granite island
of Magerd, separated by a narrow channel from Norway. The Austrian explorer,
Weyprecht, has suggested North Cape as one of the most favourable sites for a
polar meteorological observatory.

South-west of this point the summits of the islands and mainland are sufficiently
near to present the effect of a continuous range, and here begins the Kjolen

Fig. 33.—Isaxp oF MAGERO.
Scale 1 : 635,000.
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properly so called. In the island of Seiland the northernmost European glacier
overflows from the perpetual snows of the surrounding rocks, while that of Talvik,
on the coast, usually descends to the shore of the Alten-fiord. On the southern
slope of the same mass is another glacial stream, resembling those of Greenland.
and discharging into the Jokel-fiord. This is the only place in Scandinavia
where may still be seen the phenomenon, common enough in former geological
epochs, of fragments of ice breaking off above the undermining waters and floating
away with the ocean current. South of these there are many other glaciers a
hundred times more extensive, but all melting into streams before reaching the sea.
In the lower valleys nothing is now visible except the traces of their former presence.
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Tue Ki6L.Ex UPLANDS.

Or the Northern Kjélen the highest summit is the Sulitelma (6,151 feet), rising above
the eastern branches of the Salten-fiord within the arctic circle. It is not an isolated
peak, but rather a group of crests resting on a common basis nearly 5,000 feet high,
and covered with vast snow-fields, the source of several glaciers. South of this
mass, and separated from it by a deep lake, rises the less elevated but more
imposing Saulo, commanding an extensive view, which is limited on the west and
south-west by the vast plateau covered by the Svattisen, or « Black Glacier,” 270
square miles in extent, and the largest snow-field in Northern Scandinavia. South of
the river Vefsen another plateau, the Store-Borgefield, has a snow-field with an area
of 150 square miles, succeeded by mountains 4,500 to 5,000 feet high, beyond which
the Kjolen falls, and is pierced through and through by wide channels. Here a
marshy table-land, scarcely 1,500 feet high, connects two lakes, and through them

Fig. 34.—ProriLE OF THE SCANDINAvVIAN HiGHLANDS.
Horizontal Scale 1 : 16.000 000, Vertical Scale 1 : 1,600,000.
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two valleys, draining the one westwards to the Trondhjem-fiord, the other
eastwards to the river Indals. Not far from this spot the ridge is crossed by its
northernmost carriage road, 1,670 feet high; and a little farther south the
railway from Trondhjem to Sundsvall crosses the Kjélen at an elevation of 1,948
feet. DBeyond this point the main ridge bends south-east into Sweden, gradually
falling to a simple terrace, which imperceptibly disappears between the Klar and
Wester Dal river valleys, in the direction of Lake Wetter.

This branch of the Kjolen is connected by low ridges and terraces with the
Tiveden and other hills, formerly serving as the natural limit of North and South
Sweden—Nordan-Skog and Sunnan-Skog, or ¢ North Forest” and ¢South
Forest.” The elevations occurring especially in Scania, formerly an island
separated by wide channels from the rest of Sweden, must be regarded as quite
distinct from the Norwegian system, although formed almost entirely of the same
crystalline and paleozoic rocks. . Still there are here some basalt rocks, and
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traps have spread above the sedimentary formations of Gotland. The southern
elevations form altogether a very irregular table-land, eulminating with a rounded
crest some 18 miles south of Lake Wetter. Near it rises the Taberg (1,024 feet),
whose steep sides are composed entirely of magnetic iron, containing nearly one-
third of pure metal. A few isolated hills are scattered along the south coast of
Sweden, amongst them the Silurian promontory of Kullen (616 feet), at the
northern entrance of the Sound.

West of the Southern Kjélen rises the Trondhjem plateau, with a mean elevation
of 3,300 feet in the centre, and sloping gently towards the north and south. It
is crossed at an elevation of 2,200 feet by the railway between Christiania and
Trondhjem. All the rest of the country west of it is an elevated region, broken
towards the coast by abrupt escarpments. Here are the highest summits of the
peninsula and its most extensive fje/dene, or snow-fields, each fringed by glaciers

Fig. 35.—KuirLeN HEeaDLAND.
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(brae), overlooked by eminences presenting the varied forms of teeth (¢ind), horns,
ridges (egg), or croups (kol, nut). There are several distinct masses, such as
the Dovre, a name often applied to the whole plateau, and above which rises the
Snehatten (7,670 feet), long erroneously regarded as the highest point in Norway.
To the south are the Romsdal Alps, the Langfjelde, and the Jétunfjelde, or ¢ Giant
Mountains ” (8,550 feet), the culminating point of the -peninsula. Farther west
‘extends the Justedal, the largest snow-field in Europe, with an area of 360 square
miles, encircled by inaccessible rocks, and everywhere skirted by glaciers. South of
the Hardanger-fiord stretches another great snow-field, the Folgefond, 110 square
miles in extent, besides the Hardangervidde, the Oplande, and the Saetersdal,
terminating at the Naze. : v

In this southern region the snow-line rises to about 4,500 feet, and round
about the Justedal are the largest and best-known glaciers of Norway. These
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glaciers were constantly increasing throughout the eighteenth century, the
moraines encroaching continually on the arable land, and compelling the inha-
bitants slowly to retreat before the advancing streams of compact ice; but since
1807 & retrograde movement has set in, some of the glaciers retiring from 2,000

Fig. 36.—TABLE-LANDS AND HIGHLANDS OF SouTH NorwaY.
Scale 1 : 4,800,000.
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to 3,000 feet, and leaving the moraines isolated in the midst of grassy valleys.
Still the Buerbrae, amongst others, continued to advance till 1871, when its lower
extremity reached a level of 1,237 feet above the sea. At present several of the
Justedal glaciers descend below 1,650, 1,330, and even 1,000 feet, while two on its
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southern side, the Boiumbrae  and Suphellebrae, come within 480 and 170 feet of
sea-level. David Forbes calculated that the glaciers of this region advanced at
the annual rate of 167 feet, concluding that, though interrupted by a longer
winter, they progress more rapidly in summer than those of Switzerland.

Fig. 37.—THE FiERLN-FIORD.

Between July 10th and 19th the Boium glacier moved forward nearly 17 feet, or
at the rate of 1 foot 8 inches daily.

Although the Norwegian snow-fields are far more extensive than those of the
Alps, the glaciers cannot be compared with those of Central Europe. The cause
of the contrast lies in the form of the mountains, those of the Alps being mostly
pyramidal, while the Norwegian highlands present the appearance rather of a
turreted wall. Thanks to the general inclination of the Alpine rocks, the snowy
masses move uniformly forward along the whole slope, whereas in the Norwegian
highlands the snow falls either on slightly inclined plateaux, or in deep gorges
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opening like crevices in the flank. It lodges on the uplands, where it is blown
about by the whirlwinds, and in the lower gorges it melts without being changed
toice ; hence the small extent and number of the Scandinavian glaciers.

Seen from the sea, the Norwegian mountains arrest the spectator by their dark
crests, their snowy furrows and white terraces blending with the clouds or
contrasting with the blue sky. They are yearly visited, especially by English
travellers, although their outlines necessarily present less varied and picturesque
landscapes than the Alps and other European highlands. The plateaux, with an
elevation of 3,500 to 5,000 feet, no longer entirely covered with snow during the
summer, and variously known as Jede, or “ heaths,” and viddene, or “ wide lands,”
are dreary wastes, more desolate than the desert, varied here and there only by a
few snowy heights, like tents pitched in the wilderness. The surface of the
uplands consists of a red and clammy soil, toilsome to the wayfarer, while the
hollows are filled with peat beds, whence ooze black streams, sluggishly flowing
from pool to pool in search of some outlet to the lower valleys. Vegetation is
confined to lichens, mosses, and stunted grasses, with a few juniper plants and
dwarf willows in the more sheltered spots. But no trace of man, except at long
intervals along the few paths winding under the hills, and avoiding the swampy
tracts in their way across the heath, bl

At the foot of the mountains the scene changes with the climate. Here is the
abode of man, his lowly dwelling visible in the midst of the woodlands, or by the
side of the running stream. Seawards the escarpments of the plateaux are seen
at their full height, varied by snowy crests towering above the highest eminences,
or blending with the clouds. But the peculiarly wild aspect of the coast scenery
is due to the contrast between the rugged cliffs and the unruffled waters reflecting
them, to the ever-shifting panorama of the fiords, to the headlands fringed with
reefs, to the groups of rocky islets and maze of straits and channels. Nowhere
else in Europe, not even on the south-west coast of Ireland, or in the Scotch firths
with their basalt lieadlands, are the winding inlets of the sea skirted by such
grand and frowning bluffs. The vessel penetrating into the gloomy passages of
the fiords between almost vertical rocky walls, seen from above, seems like a tiny
creature breasting the waves. The Bakke-fiord, on the south coast; the Lyse-
fiord, east of Stavanger ; and the great avenues converging on Christianssund are
like the Colorado caiions, vast troughs hollowed out of the solid rock.

THE ScANDINAVIAN ISLANDS.

Rocky islets are scattered in seeming confusion along the coast from Magero
to the Stavanger-fiord. Beyond the hilly peninsulas connected by narrow
isthmuses with the mainland, there rise other eminences formed of the same
geological rocks, and presenting the same general aspect, but of lesser elevation,
and plunging into deeper waters. Still farther off succeed other islets, forming
apparent seaward continuations of the headlands, and beyond them the countless
reefs and rocks of the Skjargaard. The Norwegians compare these advanced islets
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to marine and other animals, and even in the British Isles many similar formations
still bear the name of calves given them by the Norse invaders. Such are the
Calf, near the southern headland of the Isle of Man, and the Cow end Calves at the
entrance to Cork Harbour.

The islands are most numerous and lofty in the northern province of Tromss,
at several points continuing the true ridge of the mainland far seawards. Thus
the Kjolen proper is low enough east of the chain of mountains forming the island
of Senjen and the Vester Aalen and Lofoten archipelagos, which project towards
the south-west, gradually receding from the mainland, and thus forming a large

Fig. 38.—ArcHIPELAGO OF ISLETS IN THE NORWEGIAN SKIXRGAARD.
Scale 1 : 910,000.
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gulf known as the Vest-fiord. Some of the summits of these islands exceed
3,300 feet, one in the Hindé, the largest of the Lofotens, attaining a height of
5,000 feet. The ridges are extremely sharp, and the contrast between the
northern and southern slopes is very striking—on one side rich flowery meads, on
the other bare or moss-grown rocks, with here and there a few tufts of heather.
The Lofoten shores, alive with thousands of craft during the fishing season,
are much dreaded, owing to their fogs, storms, and strong tides. All have heard
of the mael-strém, or Mosko-strom, which rushes in between the islands of Mosken
and Moskences to meet the ebbing tide of the Vest-fiord. But there are many
150
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other equally dangerous whirlpools in these waters, and in several places the tides
advance with terrific speed through the narrow straits.

South of the Lofotens there are no islands comparable in size with the larger
members of that group ; but there are hundreds still large enough to shelter the

Fig. 39.—Oraxp axp Karmar Sounp.
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families of fishers and even la-
bourers, and afford pasture for
their cattle. Amongst them
are several of extremely eccen-
tric forms, resembling towers,
castles, and such-like. Here is
the Staven, or ¢ Giant’s Staff,”
a tall, slender rock wrapped in
a cloud of snowy water-fowl ;
yonder the Hestmand, a cavalier
shrouded in a mantle, eternally
riding through mist and storm ;
elsewhere the better-known
Torghatt, a gigantic rocky mass

800 feet high, pierced about

half-way up by a grotto 900
feet long, of extremely regular
formation, and with two portals
230 and 120 feet high. Accord-
ing to the legend this vast open-
ing was made by the arrow of
a giant, whose petrified bust is
still to be seen a few miles off.

The Norwegian islands, in-
cluding those of the Skager
Ralk, but exclusive of reefs flush
with the surface, have a total
area of 8,500 square miles, or
about the fourteenth part of the
mainland ; but, thanks to their
convenient harbours, relatively
mild climate, and fisheries, they
are much more densely peopled,
containing about one-eighth of
the whole population of Nor-
way.*

The Swedish islands are far

less numerous, and long tracts, especially of the Scanian seaboard, are entirely
free of islets or reefs. But on the Kattegat coast, north of Géteborg, there is

* According to Broch the 1,160 inhabited islands of Norway had a population, in 1875, of 238,000 souls.
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a group resembling the Norwegian Skjirgaard, but without mountains, and desti-
tute of vegetation. On the Baltic side there are innumerable little islets, especially
at the entrance of the gulfs and rivers north of Kalmar ; but they are mostly low
rocks in shallow water, forming a seaward vontinuation of the Swedish plains.
To these plains belong also the two large islands of Oland and Gotland, stretch-
ing south-west and north-east, parallel with each other and with the axis of the
mainland,

Oland, composed, like the neighbouring coast, of older chalks, seems, in fact, to
be merely an advanced strip of the seaboard about 80 miles long, and separated
from Scania by Kalmar Sound, less than 2 miles wide at its narrowest point,
scarcely 24 feet deep off Kalmar, but with a mean depth of 60 feet at both
entrances. Gotland, lying much farther off, is connected south-westwards with
the coast by the extensive Hoborg Bank, and by a sort of submarine peninsula
limited on either side by depths of over 160 feet. It is larger and higher
than Oland, with one hill 200 feet high. It is continued northward by a
submarine bank, on which rest the islets of Firo and Gotska Sandon.

TuE ScaxpiNaviaN Fiorps.

Tue submarine Norwegian orography corresponds with that of the mainland.
Thus the Sogne-fiord, 4,080 feet deep at its entrance, occurs immediately south of
the lofty Justedal snow-fields, at the western foot of the Giant Mountains. The
Hardanger-fiord also, over 1,800 feet deep, is flanked by the Thorsnut, rising
5,000 feet, to the south of Bergen. In many of the fiords the cascades have an
unbroken fall of over 2,000 feet, seeming to fall from the skies when the brinks of
the precipices are shrouded in mist. At times these aérial streams are buffeted
or swayed by sudden gusts of wind, sprinkling the rocky cliffs with a silvery
spray. Many disappear in mid-air, changed to diaphanous mist, again condensing,
re-forming on projecting ledges, and once more evaporating before reaching the
surface. In winter and spring avalanches of snow and detritus are precipitated
from the higher gorges to the lower valleys.

At first sight the Norwegian fiords present a very irregular appearance,
inlets, peninsulas, islands, and islets seeming to be entangled in inextricable con-
fusion. Yet a certain order soon becomes apparent, and we discover that these
fiords are far more uniform than the Scottish firths. Few of them expand to
broad estuaries, nearly all communicating with the sea through narrow channels
between lofty headlands. The opposite cliffs maintain a certain parallelism in
the midst of their regular windings, and before reaching the sea several ramify
into two branches enclosing an island, the projections of whose steep  sides
correspond with the receding outlines of the mainland. Others, such as the Sogne
and Hardanger fiords, branch off right and left, the side branches forming right
angles with the main channel, and themselves throwing off similar but narrower
branches, also at right angles. The land is thus cut up into innumerable regular,
or at least uniform blocks, some forming a portion of the mainland, others partly or
entirely surrounded by water—a strange labyrinth of plateaux, peninsulas, and
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insular masses. The surface resembles that of quagmires baked in the sun, and
attempts have been made to restore the Norwegian chart by indicating all the
primitive fissures that have become fiords. But although these fissures at first
sight seem the result of erosion, it is difficult to understand how it is that they
occur generally in the hardest rocks, and are spread with remarkable uniformity
for hundreds of miles over fiords and highlands. A series of such parullel troughs

Fig. 40.—QuapraNcuLAR Masses IN SouTH NORWAY SEPARATED BY FISSUREs.
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extends north and south from the Molde-fiord to the N. aze, and another is connected
south-east with the Gulf of Christiania.

All these intricate inlets present an enormous coast-line, the navigable channels
alone being estimated at no less than 12,000 miles. Most of the coasting trade is
carried on through these inland waterways, or between the outer islands and the
seaboard. The lighter craft are even transported from fiord to fiord across
portages or depressions, known as ejder, often less than 300 feet high.

Some of the fiords are so effectually cut off from the sea by islands and reefs
that the fresh water of the melting snows and rains lies 4 feet deep on the
surface. It is so pure that vessels are able to replenish their water casks from
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this source, and the marine algew® either perish slowly or give place to fresh-water
plants of rapid growth. The Dramms-fiord, fed by the Dramms-ely, the second
largest river in Norway, resembles other formations of the same kind in its uniform
width of 1 to 2 miles, and mean depth of 350 feet. But at the Sverdviken
defile it suddenly contracts to a stream 16 feet deep and a few hundred yards’

wide, running seawards with a current of
Fig. 41.—DRAMMS-FIORD AND

SVERDVIKEN CHANNEL.
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harbroen, or ““sea bridges.”” Both sides of
the Gulf of Christiania are regularly lined
with the shingly deposits’ of such ancient
moraines. But what is the origin of the bars
occurring at certain intervals from the mouth
to the upper end of the fiords? Some are ridges
between two valleys resembling those of the
upheaved land; some are slopes produced by :
erosion ; while others, no doubt, are moraines |sq
like those deposited by former glaciers at the £
foot of the hills in the upheaved valleys.
For, like the Scottish firths, the Scandinavian
fiords existed before the glacial period, and
were able to maintain their original form by
means of the vast glaciers filling and deepening
their beds, and grinding smooth their rugged
sides. In warmer or more humid regions the
estuaries were slowly filled in by the alluvia of
the streams or the sands of the sea, whereas the

fiords retained their original depth, often below
the bed of the neighbouring seas, which

‘ -99' IO'QO Eof G

accordingly advanced as the glaciers retired.

But since then the running waters and the = E=

ocean have begun the vast geological work Depth under 53 Over 55
. e < Fathoms. Fathoms.

of filling in these northern estuaries. The 2 Miles.

rivers bring down their alluvia, depositing

them in regular strata at the foot of the hills, while the sea precipitates, in
even layers of sand or mud, the detritus washed away by the waves. The work
of transformation has already made perceptible progress, and the old inlets have
disappeared along the south-west coast between Porsgrund and Stavanger
fiords. In this region, exposed to the southern suns and sheltered by the elevated
plateaux from the northern winds, the glaciers retired much earlier than on the
west coast, and between the already effaced inlets of the extreme south and the
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still perfect fiords of the extreme north every possible shade of transition may be
studied. Here, if anywhere, the problem regarding the duration of the present
geological epoch may possibly yet be solved. Here every still surviving glacial
stream, every ancient glacier bed, records in detail the alternating history of the
climate during the period subsequent to the glacial age. Every fiord thus becomes

Fig. 42.—SiLtep F1oRDS NORTH OF THE NAZE.
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a meteorological and geological apparatus, by the remains of its moraines, by the
striz of its rocky ribs, by the alluvia of its streams clearly indicating all the
changes that have taken place in the surroundings. Building on these and

similar data, Theodore Kjerulf has already attempted to introduce a more exact
chronology into the geologieal record.
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GraciaL Acrtiox.—THE ASAR.

‘WirH the fiords of the west correspond the lakes of the east side of the penin-
sula. A subsidence of the land would transform them to salt-water inlets, just
as an upheaval would change the Norwegian fiords to lakes. There are even
many valleys intersecting the Kjélen and the South Norwégian plateaux which are

Fig. 43.—TuE HarLeBore AND Hunnesore Hrrirs.
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occupied at certain intervals by marshes and lakelcts, apparently survivals of a
former strait connecting the fiords on both sides. Such is the Lesjeskogen-vand
Lake, 2,044 feet above sea-level, whence flow two streams, the Rauma to the north-
west to the Molde-fiord, and the Lougen, south-east through the great Mjosen to
the Gulf of Christiania. Many of these lakes have preserved their fiord-like
character, and one of them, the Hveningdals-vand, has a depth of 1,600 feet,
or 1,418 below the sea-level.
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But the whole country, no less than the fiords and lukes, has preserved the
traces of former glaciul action, which extends even far beyond the peninsula.
Finland, one-third of Russia in Europe, all North Germany, Denmark, the Nether-
lands, the greater part of Scotland, the Firder, and Iceland itself are comprised in
the vast region from 1,000,000 to 1,500,000 square miles in extent, whose surface
soil is largely due to the detritus of the Norwegian uplands. With the exception

Fig. 44.—CHRISTIANIA AND I1TS IsLANDs.
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of the Skager Rak, which seems to have been a true fiord, all the narrow
Scandinavian seas formed the beds of ancient glaciers, whose traces may even still
be recognised in the submarine strie in some places, as at Karlskrona, to a depth
of 24 fect. TLower down they have been obliterated by the action of the water,
or filled in with sands.

To the northern glaciers Esmark long ago referred the numerous erratic
boulders of southern lands] and the same view, formulated by M. Charles Martins
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in 1840, although combated by men like Berzelius and Murchison, is now
universally accepted. The evidences of glacial action, striz, polished rocks,
moraines, boulders, are far too obvious to be overlooked. There is scarcely a
geological chart of Scandinavia in which the form of the hills does not bear
witness to the passage of glaciers, and in some places glacial mounds and boulders
are numerous enough to impart a special character to the scenery. From a

Fig. 45.—IsLANDs IN THE GULF oF CHRISTIANIA.
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distance the traveller coasting the southern Norwegian seaboard easily detects the
action of ice in the rounded forms of the headlands, and in the interior of Sweden
the angular rocks and crests of many hills have been worn to level surfaces by the
same cause. Even the lava beds that have overflown on the older formations in
the neighbourhood of the great lakes have to some extent been affected by similar
influences. Such are the two polygonal masses of Halleborg and Hunneborg,
sepurated from each other by a narrow trongh, through which runs the railway
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between Wenersborg and Jonkoping. Their levelled summits present tolerably
uniform surfaces, strewn with boulders, with intervening swamps and lakelets.

Still the aspect of the land is occasionally deceptive, and to glacial action have
been wrongly attributed certain parallel dispositions of rocks that have been thus
affected by side pressure. The group of islands, for instance, immediately to the
west of Christiania, are all turned north-east and south-west, and are furrowed with
creeks and separated by channels all running in the same direction. But the strize
scored by the old glaciers are all at right angles to these parallel lines.

Of more difficult explanation than the striaz are the so-called dsar, or low
ridges of various heights, from 20 to 200 feet, stretching almost without inter-
ruption sometimes for over 70 miles' across the country, generally from north
to south, or south-east, and winding like rivers to the right and left. There
are some lateral dsar of less length ramifying in various directions, whereas the
larger ones run mainly in parallel lines. They were at first supposed to be vast
moraines, until Berzelius showed that there was no direct relation of cause and
effect between the &sar and the glaciers.

The &sar, however, are composed of materials transported for a first stage by
the ice, and then borne farther by other geological agencies. After vast depres-
sions had been filled in with detritus by the frozen streams, the waters began
their work, hollowing out enormous furrows in these masses, in which the boulders
continually gravitated downwards, becoming rounded off by friction, or ground to
sand and gravel. Such are the materials of which the &sar are composed. Erdmann
supposed that the larger ones were due to the action of the sea-waters, which with
the changes of level took up the stones of the moraines that had so far drifted with
the streams. Many of the &sar, notably that which runs immediately north of
Stockholm, are doubtless covered with marine shells of the same species as those of
the present Baltic Sea. But such deposits are quite superficial, and have been
formed during a temporary subsidence of the land after the glacial epoch.

According to the materials of which they are mainly composed, the &sar are
called either sanddsar or rullstenasar (sand or shingle 4sar) ; but all alike show
evident traces of more or less rough stratification, such as is still constantly going
on in running water. There seem to be others, again, which rest on moraines—a
fresh formation superadded to the first. In some there occur certain funnel-like
formations (asgropar), cylindrical or elliptical, with a circumference of 300 yards
and upwards, and a mean depth of 10 to 68 feet, the bottom of which is filled with
clays formerly deposited by eddying waters. In the Stromsholm &s there are
thirty-nine such funnels in a distance of about 84 miles, all apparently due to the
action of running waters, whose force was spent by the obstacles lying in their
way, and by the constant shifting of their beds. In Norway, where the slopes are
much more abrupt, and where the water-courses are consequently less developed
between the mountain cirques and the sea, the §sar, here known as raer, are far
less numerous than in Sweden, and seem to have been mostly confounded with the

moraines. The Norwegian word aas is applied to all eminences, even to rocky
summits.
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The best-known Scandinavian 4s is the long chain which, under divers names—
Brunkebergs 4s, L&ngésen, and so on—extends for a distance of 60 miles, from the
Baltic coast south of Stockholm to the neighbourhood of Upsala. Between the
sea-coast and Lake Wetter, near Askersund, there are no less than eight main

Fig. 46.—Asar 1v 1hE Dar River Basiw,
Scale 1 : 170,000.

rratic blocks.
2 Miles.

Forests strewn wit

[}

dsar, besides their various secondary ramifications, and amongst them are somse
considerably longer than that of Brunkeberg. The traces of another may be
followed for 180 or 200 miles northwards, from the shores of Lake Milar,
near Enkoping, while ‘others form natural embankments across the lakes,
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the western portion of Milar itself being thus almost completely cut off from
the main basin by one of these singular formations remarkable for its extreme

regularity.
UPHEAVAL OF THE LAND.

Tue development of the ésar.and the marine alluvia deposited on the present
upheaved lands are evidences of the movements that have passed over the
Scandinavian arex since the glacial epoch, At first the land subsided, and the sea-
level rose from 500 to 700, in some places even 1,000 feet, as shown by the
marine deposits with the remains of arctic animals resting on rocks scored by the
action of ice. - Then a reverse movement set in, and the land was upheaved, bearing
upwards the dsar previously deposited by the running waters. During these
vicissitudes of level the Scandinavian relief must have been changed, for the
outlines of the upheaved islands and peninsulas do not always correspond with those
of thelands engulfed in the deep. Thus a vast Silurian region, at the beginning of
the glacial epoch stretching along the Swedish seaboard immediately north and
north-west of the Aland archipelago, did not again emerge with the reappearance
of the plains on the Baltic coast. The former existence of this Silurian land is
recalled by the numerous calcareous and sandstone boulders transported by the
glaciers or floating ice as far south as the neighbourhood of Stockholm. It is also
shown especially by the rich soil of limestone origin covering all the coast districts
between Gefle, Wester 4s, and Stockholm. This fertile soil is the outcome of the
constant erosive action of floating ice on the layers of limestone, clays, and schists
formerly occupying the present water area east of Gefle.

These shiftings of level were formerly supposed to have been caused by sudden
terrestrial cataclysms coincident with sudden revolutions of the whole planetary
system ; but this view has at last given place to the theory of slow change. The
natives of the Bothnian seaboard had long been aware of the gradual increase of
the coast-line, encroaching continually on the sea. The old men pointed out the
various places washed by the waves in their childhood ; and farther inland the
names and position of long-forsaken havens; buildings at one time standing on the
seashore; the remains of vessels found far from the coast; lastly, written records and
snatches of popular song, could leave no doubt regarding the retreat of the marine
waters. The first Luled, founded by Gustavus Adolphus, seemed to have retired
several miles westwards in a century and a half, thus becoming a rural town, and
necessitating the building of a new seaport farther east. Yet when, in 1730,
Celsius ventured to suggest the hypothesis, not of an upheaval of the land, but of
a slow subsidence of the Baltic, he was charged with impiety by the Stockholm
theologians, and even in Parliament the two orders of the clergy condemned his
abominable heresy. Nevertheless a mark scored in 1731 by Celsius and Linnaus
at the base of a rock in the island of Léfgrund, near Gefle, 1ndlcated in thirteen
years a difference of level estimated at 7 inches.

Although it would be impossible altogether to reject the hypothesis of Celsius
regarding the subsidence of the waters, still it'séems evident that it is the land
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rather than the sea which is changing its level. Leopold de Buch was the first
to assert, in 1807, that the whole Scandinavian peninsula was rising above the
surrounding seas. Iere the greatest number of observations have been made,
and Scandinavia has thus become the type with which are compared all other
slow upheavals elsewhere taking place.

In many places the evidences of recent upheaval are perfectly visible from the
sea, but on the Swedish side the movement is going on most répidly towards the
north. Thus at the northern extremity of the Gulf of Bothnia the upheaval is
estimated at about 51 feet in the century, and at 3 feet 3 inches in the latitude of
the Aland Islands, whereas at Kalmar there seems to be no change. The southern
extremity of Scania, which is now probably rising, appears to have formerly
slowly subsided. Several streets in the towns of Trelleborg, Ystad, and Malmé
. have already disappeared, and the last mentioned has subsided 5 feet since the
observations made by Linnaus. Submerged forests and peat beds found at a
certain distance from the present coast-line, and where metual objects have been
collected, have caused geologists to suppose that since the ninth century the
subsidence has amounted to from 14 to 16 feet.

Thanks to this movement, the Gulf of Bothnia would seem to be slowly
draining into the southern basin of the Baltic, and at the present rate of upheaval
in the north three or four thousand years would suffice to change the Qvarken
archipelago to an isthmus, and convert the northern section of the gulf into a
fresh-water lake.

On the Norwegian seaboard the movement is far less regular, and nowhere so
rapid as on the Swedish side of the Gulf of Bothnia. At some points even of the
north coast no rising seems to have taken place at all. Thus Ti6t6, mentioned in
the sagas, is still the same large low island of former days, and a reef in
Trondhjem-fiord, on which a swimmer could find a footing in the time of the first
vikings, appears to be still at the same depth below the surface. Eugéne Robert
believes that no upheaval has taken place for three hundred years at Christiania,
though others Lave found a rising of 121 inches per century on the shores
of the fiord. :

The periods of upheaval must have been frequently interrupted by more or
less protracted intervals of rest. If most of the terraces consist of moraineslevelled
by the waves, or of alluvial deltas brought down by the inland streams, there are
others which have been hollowed out of the hard rock by the slow action of water
continued for ages. But rocks gradually emerging could not have been much
worn on the surface. Lyell supposes that the Norwegian coast has been slowly
riging for at least twenty-four thousand years, while Kjerulf considers that the
movement has been much more rapid.

It is generally held that the underground upward pressure is not uniform
throughout the peninsula, but that it acts by a series of undulations, so that
between the regions of upheaval intermediate zones are left unaffected, or very
nearly so. But further observation is needed to establish this view, and since
1852 the mean level of the sea and Scandinavian plain has been studied day by
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day at thirteen different points on the coast, and on the shores of Lakes Milar,
Hjelmar, Wetter, and Wener.

As to the cause of these upheavals, some have regarded them as local
phenomena, others associating them with various disturbances of the surface in
Europe, or with the vital forces of the whole planetary system. Many causes may
even be at work, at times neutralising each other, at times co-operating, though
the period for deciding these points with certainty has not yet arrived.

Tur ScANDINAVIAN LAKES.

TuE irregularity of these oscillations is perhaps mainly due to the unfinished
state of the peninsula on both maritime slopes. The chief geological function of
the running waters is to regulate the slopes by giving them a parabolical curve
from. the source to the mouth of the streams. The differences of level, the
perturbations of the coast, the thousand phenomena associated with the planetary
economy, have everywhere prevented the rivers from completing this work ; but
nowhere is the irregularity of the river beds greater than in Scandinavia. They
generally form a series of terraces rather than a uniform curve, and to the unequal
upheaval of the land must, at least in part, be attributed the formation of so many
lacustrine basins.

The numerous pools and lakes on the Norwegian plateaux and upper valleys
have already been referred to. Towards the Arctic Ocean the escarpments are too
little developed to retain many lakes in their granite basins, while those occurring
at their base are merely detached remnants of fiords. But on the Swedish side,
and the Norwegian slopes facing the Kattegat and Skager Rak, the surface is
everywhere dotted over with bodies of still water. Here they are relatively more
numerous than in any othér European region except South Finland, occupying
about one-thirteenth of the whole area of the peninsula. In certain Swedish
districts, especially Sédermannland, between Stockholm and Norrkoping, the lakes
are so common that they are held in no more account than trees of the forest.
“ When God severed land and water,” says a local proverb, « He forgot Sédermann-
land.”  Nearly the whole of South Sweden has remained in a similar chaotic state,
the water surface occupying over one-eighth of the entire area. Most of the lake
shores are houseless, silent pine, birch, and oak forests, rarely relieved by the
songster’s note, reflecting their foliage in the greenish waters, or dyed a reddish
hue by the tannin of the heather. Sedgy or reedy tracts encircle their borders,
while elsewhere huge blocks detached from the neighbouring cliffs raise their
crests above the surface. No sail enlivens the dreary waste of waters; nothing
recalls the presence of man except a solitary bark moored to the shore, or the blue
smoke of an isolated cottage in some neighbouring glade.

The extent of the stagnant waters is known to have been considerably reduced
during the historic period, a result due partly to riveraction levelling rocky ledges
and sweeping away moraines and 4sar, partly to the hand of man here and there
constructing drainage works, _The numerous fortified enclosures met on the hill-
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tops and headlands are now surrounded by peat beds, swamps, and marshy pasture-
lands. A careful study of these low-lying tracts shows that they were formerly
lakes or navigable gulfs, and here are sometimes still found the remains of boats.

Fig. 47.—Laxes WENER AND WETTER.
Seale 1 : 1,500,000.
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The fastnesses were accordingly defended, partly at least, by water, and nearly
all the Swedish towns had their origin in such insular strongholds.

The larger Swedish lakes are themselves an index of the gradual drying up of
the lund. Formerly continuously united, they formed a strait connecting the
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North Sea with the Baltic, as clearly shown by tracts now covered with marine
fossils. ~Oysters have been picked up on the south shore of Milar, a sure proof
that these waters had formerly at least 17 parts in 1,000 of salt. Bjérkd, one of
its islands, was till recently strewn with the bones of sea-fowl as well preserved as
if they had been just forsuken by the mews after breeding season. Nay, more, there
still survive small animals of marine origin whose organism has been slowly
adapted to the fresh water graduully replacing the sea in the lacustrine basins,
Even the Norwegian Lake Mjosen, notwithstanding its distance from the strait of
which Wetter and Wener are detached links, still harbours the Mysis relicta,

Fig. 48.—Laxe MALAR.
Scale 1 : 695,000,
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a living species bearing witness to its former connection with the neighbouring
seas, whose temperature was at that time as low as is now the Frozen Ocean.
Henceforth severed from the sea by slowly widening isthmuses, the great
lacustrine basins dividing Sweden into two distinet regions have continued to rise
with the rest of the land. Their surface is now above sea-level, although the beds
of most of them are below the surface of the Baltic. Wener, the largest of the
Scandinuvian lukes, with an area one-tenth the size of all the rest together,* has a
mean elevation of over 144 feet, with an extreme depth of 290 feet. It is thus
two or three times larger than Lake Geneva, and about one-fourth the size of
Ladoga. Wetter, at twice the altitude of Wener, is also deeper, measuring
413 feet, and 125 below the level of the surrounding seas. Hjelmar, lying nearer

* Area in square miles : — Wener, 2,386; Wetter, 733; Mailar, 668.
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to the Baltic, and no more than 76 feet above the sea, is the only member of
the large lake system whose bed stands higher than sea-level, its greatest depth
being 60 feet. Thus it might be completely drained into Milar by deepening the
junction canal, and works have already been undertaken to reduce its level 6 or
7 feet, and to regulate its outflow by means of a dam, allowing a discharge of
400 cubic yards per second if necessary. Thanks to these works, thousands of acres
will be preserved from further floodings.

Lake Milar itself is not yet entirely cut off from the sca. Ome of its
extremities is still a gulf, and when the east wind arrests the outflow, a marine
current, the uppyo, conveys a small quantity of salt water to the eastern portion
of the lake. With its numerous channels and thirteen hundred islands, islets, or
reefs, this inland sea must be regarded, not as a single sheet of water, but as an
aggregate of separate basins, each at a slightly different level from the rest. In fact,
it consists of four sections, disposed from west to east at successively lower levels.
The Ko6ping, or upper basin, has a mean altitude of 2 feet 5 inches above the
Baltic; the second, consisting of the Westerds fiords, falls to 2 feet; the Bjork-
fjard, or third, to 1 foot 6 inches; while the Riddarfjird, or easternmost section,
at Stockholm, is about 1 foot above the Baltic. The various basins were formerly
separated by shingly &sar, which were swept away by the pressure of the waters,
thus converting the labyrinth of creeks into a united body of water. A rapid
current, regulated by a sluice, sets constantly from Milar to the sea under the
Stockholm bridges.

Besides the South Swedish lacustrine basins there are in the rest of Scandinavia
thirty-five lakes, each with an area of over 40 square miles, and many larger than
Hjelmar itself. Such are those whence flow the chief Baltic streams—the Tornes
Trisk, the Luled Jaur, Stor Afvan, Swedish Storsjs, and Siljan, “blue eye of
Dalecarlia.” But most of these remote lakes have been but partially explored,
and their depth is still unknown. The Mjosen (140 square miles), however, the
largest in Norway, thanks to its proximity to Christiania, has been carefully
studied, and found to have an extreme depth of 1,480 feet, with an altitude of
397, its bed thus lying about 1,080 feet below the sea-level.

In winter all the Scandinavian lakes are ice-bound for one hundred to two
hundred days, according to the latitude and the severity of the season. But the
stagnant waters, and even the shallow lakelets, seldom freeze to the bottom. Soon
after the formation of the first icy mantle, the heavy snows generally protect the
lower waters from the frost, and thus keep the fish alive. Long fissures
are opened here and there in the frozen surface, leaving the air to penetrate
below.

Like the fiords, the lakes are distinguished by their geometrical disposition.
Many follow in succession along one deep trough, while others cross each other at
sharp angles, grouping themselves into figures of divers forms. Thus in the
south-west corner of Norway they enclose triangular spaces ; in Telemark they form
an eccentric polygon, in which the direction of indentation is represented by a
vand, or lakelet of pure water.

151
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THE SCANDINAVIAN RIVERS.

THE very rivers, fed by these countless lakes, consist mostly of chains of lakes
varying in form and size, now confined between narrow walls, now expanding into
broad sheets of water. All of them send down very large volumes compared with

Fig. 49.—GracianL Scorings 1N SourH NorwaAY.
According to Kjerulf, Scale 1 : 5,000,000.
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the area of their drainage. This is due partly to the heavy rainfall along the
western seaboard and about their sources, partly to their rocky beds allowing of
little or no infiltration, and partly to the relatively slight evaporation in this moist
climate. Compared with France, Scandinavia discharges a far greater quantity
of water intq the sea, as may be judged from the amount sent down by the few
rivers whose volume has already been estimated:’ “Still there are no such majestic
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streams as the Rhéne or the Rhine, the relief of the country preventing the
development of great river basins. On the western side the Norwegian streams
soon meet the fiords after leaving the glaciers or snow-fields. On the east side
the Swedish rivers, being directed straight to the Baltic by the tilt of the land, are
unable to group themselves into one large water system. Those flowing to the
Gulf of Bothnia occupy nearly parallel valleys, all sloping south-eastwards in the
line of the former glaciers. In South Sweden the streams radiate in all directions
to the surrounding inlets, none of them, except the Gota, collecting the waters
coming both from the plains and the highlands.

The largest Scandinavian river is the Norwegian Glommen, discharging into
the Gulf of Christiania, which also receives the Dramm, whose alluvia have already
filled a large portion of the great lake of Tyri-fiord. Nearly as large is the Gota,

Fig. 60.—Laxes 1N Souvrs NorwAY.
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thanks to the volume of water received by Lake Wener from the Klar-elf and its
other influents. But there was a time when the great Lake Femund, now
draining southwards to the Kattegat through the Klar, drained through the
Dal-elf south-east to the Gulf of Bothnia. The Feemunsgrav, the old bed of the
river, is still visible 4 or 5 feet above the present level of the lake. But if
formerly deprived of the waters of Lake Femund, the Gota received from another
quarter all those of the Glommen, so that its volume was more than doubled. At
the foot of the hill on which stands the town of Kongsvinger, north-cast of
Christiania, the Glommen now turns suddenly westwards; but formerly it
continued its south-eastward course parallel with the Klar-elf, to Lakes Aklang
and Wener. During the heavy floodings a portion of the Glommen waters still
 escapes by the old bed, and long narrow lakes preserving the meandering form of
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the river fill its former valley, now crossed by the railway from Christiania to
Stockholm. By a singular coincidence the two rivers flowing east of the Glommen
have also been diverted to the right, now discharging into Lake Wener through
beds belonging originally to other streams. ~The Fryken joined the lake at the
point where is now the town of Karlstad, but its present junction lies some 12
miles farther westwards. The Klar-elf, now usurping the old bed of the Fryken,
flowed through a small lacustrine valley forming a south-eastern continuation of

Fig. 51.—Tue TeLemarx Lakes.
Seale 1 : 460,000,
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its upper valley. This westward diversion of three parallel streams seems to point
at a lateral pressure, doubtless due to a slight perturbation of the crust. In the
same way the Vistula, the Elbe, and the Oder have deviated from their original
beds. '

The Norrland rivers, north of the Dal, are remarkable for the striking uniformity
of their general features and volume. They also closely resemble each other in
the extent of their drainage, the nature of-the ‘soil watered by them, and the
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amount of their rainfall. Thus, going northwards, the Ljusna, Ljungan, Indals
j&ngerman, Umesd, Skellefted, Pited, Luled, Kalix, and Torned all discharge into

the Gulf of Bothnia an equal volume of water, estimated at upwards of 70,000 cubic
feet. The current of each is prolonged far into the sea, whose waters, however,

Fig. 562,—THE TYRI-FIORD.
Scale 1 : 250,000,
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are so slightly saline that the contrast is here scarcely noticed, which is at once
detected at the mouths of the Géta and Glommen.

The discharge of the Scandinavian rivers is mostly better regulated than that
of the continental streams, a result due to the lakes which are traversed in their
course, and which equalise the floodings. At the end of April and in May the
melting snows, and in autumn the heavy rains brought by the west winds, raise



102 SCANDINAVIA.

the level of the lakes. But while they receive the overflow, these reservoirs
distribute it evenly amongst their outlets, reducing the amount of each during the
floodings, while husbanding the supply for the dry season. The annual variation
of level in the lacustrine basins oscillates between 3 and 12 feet, although the
rise has occasionally been much greater, owing to the refuse blocking the outlets.
Thus in 1795 the Vormen, which carries off the overflow of Lake Mjdsen, was
completely barred by fallen masses of rock, causing a rise of 22 feet in the level of
the lake. The choking of the valleys at the outlets of the lakes has in many places
facilitated the construction of dams, completely regulating the discharge according
to the amount needed to drive the mills, or, in the season, for navigation.

The floating ice also is seldom dangerous, owing to the southerly course of all
the large rivers. When the thaw sets in the frozen masses are broken up first at
their mouths, and so on from scuth to north, so that no block takes place through
any sudden rush at the narrows.

But although in other respects well regulated, the Scandinavian streams are
not generally available for navigation, except at a few points about their mouths
or in the neighbourhood of the lakes traversed by them. The undeveloped state
of the river beds, still disposed in terraces, is favourable to industry by affording
good motive power, but not to traffic, which is interrupted by the rapidsand dams.
Many are so involved with successive falls and lakes, and even with other basins,
that thev seem to have scarcely yet acqmred a distinet individuality. Thus the
Torned, on the Russian frontier, belongs really to two systems, one of its branches,
the Tarandg, flowing to the Kalix, the other to the Muonio. Many also ramify
before reaching the sea, not sweeping round alluvial deposits, but enclosing rocky
masses, their branches being old marine channels converted into beds of running
water. Such is the Géta-elf, whose bifurcation encircles the large island of Hisingen.

The chief beauty of the Scandinavian rivers is due to their falls and rapids.
On the Norwegian side all the streamlets may be said rather to be precipitated
than to flow seawards. In many places there are clear falls of several hundred
vards, and even some of the larger Norwegian rivers have sudden plunges of over
300 feet. The Vorings-fos, near Trondhjem, descends at one leap 472 feet, and
the Rjukan-fos, formed by an affluent of the Skien-elv, in Telemark, is precipitated
a vertical height of 801 feet. ~Much lower in elevation, being only 70 feet high,
but far more considerable for the volume of its waters, is the Sarps-fos, on the
Glommen, where even in winter a mass of 8,500 to 5,000 cubic feet, escaping from
its icy fetters, rushes headlong down a series cf cascades, below which it again
disappears beneath the ice. The mean volume of the Sarp falls is about 28,000 cubic
feet per second, or double that of the Rhine at Schaffhausen. A recently
constructed railway bridge commands a full view of the entire series of cascades,
and of the seething waters appearing here and there below the dense vapours.
Notwithstanding their proximity to Christiania, these Glommen falls, the mightiest
in Europe, are less known than those of the Géta-elf, the famous Trollhéttan, or
“Wizard’s Cap,” descending 110 feet in three successive leaps, and enclosing
grassy rocks between their rushing waters. The force of the Trollhdttan, estimated
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by engineers at 225,000 horse-power, is partly utilised by industry, but the mills
do not here, as at the Sarps-fos, prevent access to the view.

On the Baltic side the gentle slope of the land has prevented the development
of such stupendous falls as on the west side, though even here there are some of a
very imposing character. Thus the majestic Dal-elf, which throughout its lower
course is little more than a series of lakes, contracts suddenly at Elf-Karleby, and,
dividing into two branches, descends through a number of rapids a total height
of 50 feet just before reaching the sea. There are also some fine cascades on the
Skellefted and the Luled. At the Njommelsaskas, or « Hare Leap,” the Lules has
a clear fall of over 266 feet in height, and several hundred yards in width, and

_higher up a lake, separated from another reservoir by a simple ledge, rushes over a

cataract 140 feet high. To this lake the Lapps have given the name of Adna-
muorkekortje, or ¢ Great Cloudy Fall.”

CLIMATE OF SCANDINAVIA.

THE main ocean current on the Norwegian seaboard sets south-west and north-
east. The warm waters from the tropics strike the outer banks of the peninsula,
often throwing up drift-wood and seeds from the West Indies, which the Lapps
carefully preserve as amulets. So well known is this northward current that
when anything falls overboard the sailors jocularly speak of going to pick it up
at Berlevaag; that is, at the easternmost extremity of Lapland. This stream of
warm water gives to Norway its climate, to the people their trade, commerce,
daily sustenance, their very lives, so to say; for, but for it, the shores of the
fiords would be blocked with ice and uninhabitable. The Scandinavian peninsula
forms with Greenland the marine portal through which the Atlantic communi-
cates with the Frozen Ocean. But under the same latitude what a prodigious
difference of climate! On one side ice and snows eternal, on the other mainly
fogs and rain. The great western island absolutely treeless; the eastern
peninsula covered with tall forests, orchards of blossoming apple, pear, plum,
and cherry trees, gardens in which the vine itself is cultivated as a wall fruit in
a richly manured soil. Yet a portion of Scandinavia, estimated at 60,000
square miles, is already comprised within the polar zone, where throughout the
winter night follows night in perpetual darkness. In summer, on the other
hand, the dying day melts in the new dawn. The Finmark hills command
the amazing spectacle presented at the summer solstice by the midnight sun
grazing the horizon, and again climbing the eastern skies. From the crest of
the Avasaxa, overlooking the Torned valley near the arctic circle, the sun may
be seen, between June 16th and 30th, describing fifteen complete circuits in the
heavens. As he stands bathed in sunshine, the spectator beholds at his feet all
the southern lands shrouded in the great mantle of night, and the snowy heights,
instead of reflecting a white light, are made glorious by the dazzling colours in
which the purple of the setting sun is blended with the soft tints of dawn. With
the great lakes, the boundless heaths, the snowy mountaius, storms, and limitless
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seas, these long and alternating nights and days contribute to impart to the
life of the land its grand and stern aspect, which so endears it to the people.

The form of the Norwegian seaboard aids not a little in maintaining the
warmth of the land. The temperature of the fiords to their lowest depths is
higher than that of the ambient atmosphere. The researches made by Mohn
show that these basins are filled with comparatively warm waters, 24° higher
than the surface air in January.* This is due to their formation, causing
them to communicate over raised ledges with the ocean, whence they conse-
quently receive warm south-west currents only. The deep waters of the Firder
and Iceland seas under the same latitudes have a temperature below freezing
point, whereas the fiords never freeze except along the shores farthest removed d
from the high seas. Thus the whole Norwegian seaboard is, so to say, furnished
with a vast heating apparatus by these outer reservoirs filled with waters several
degrees above the normal temperature.

The thermometric régime of these waters presents remarkable contrasts with
" the seasons. In summer and autumn the temperature falls from the surface
downwards, whereas in winter the heat rises gradually with the depth, a result
due to the atmosphere. In summer the air is warmer than the surface waters,
which it consequently heats. This heat is transmitted downwards, but very
slowly, while the colder and heavier zones remain below. In winter the surface
is rapidly cooled by the colder atmosphere, the lower zones remuining unchanged.
But from the surface downwards the natural sinking of the cold strata produces
displacements of the liquid layers, which regulate the series of temperatures.
The thermal curves for each season figured on Mohn’s ingenious charts oscillate
on either side of a fixed standard, occurring at about 600 feet below the surface.
Nevertheless the influence of the warm waters would be very slight but for the
warm south-west and south winds prevailing on the Norwegian seaboard. It is
under their influence that the Scandinavian isothermals are diverted northwards,
following the coast-line almost inversely to their normal direction.

Still there is a certain alternation in the general atmospheric movement.
The prevailing winds in winter, and even in spring and autumn, are breezes
blowing from all the valleys and fiords towards the surface of the sea, whose
temperature is always above freezing point. But in summer the reverse takes
place, the winds setting from the ocean towards the heated regions of the interior.
Thus the temperature of the sea and coast lands becomes modified from month
to month. The winds passing over the inland snow-fields cool the waters of the
seaboard, which preserve their normal temperature only where the influence of
those winds is unfelt. In their alternating movement from winter to summer
and summer to winter the winds are deflected regularly with the coast-line. In
winter they set northwards, thus aiding vessels coasting from the Naze to North

* Temperature of the fiords and the atmosphere :—

Atmosphere. ’ Atmosphere.

Deep V’Zater. Megon. January. Deep Water. Mean, ganua,ry.
Skager Rak . 41 45 33° Trondhjem-fiord . . 44° 41° 27°
Hardanger-fiord  43° 45° 32° Vest-HoTd e o s 37° 25°

Sogne-fiord v A3 45° 31° Varanger-fiord . 387 30° 14°
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Cape; in summer and winter they blow in the opposite direction, favouring
the traffic between Hammerfest and Christiania. They are otherwise always
stronger along the west coast than in the interior, and the storms, frequent in
winter, rare in summer, burst with great fury down the mountain valleys facing
the Atlantic. Near Stavanger, at the entrance of Lyse-fiord, flashes of lightning
accompanied by thunder are occasionally emitted from a bluff 8,000 feet above
the sea. This happens only when the wind is from the south-east, and meteoro-

Fig. 563.—IsorHERMAL LiNes For THE YEAR.
According to Mohn.
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logis.ts have hitherto been unable to determine the atmospheric conditions under
which the phenomenon takes place. '
The warm winds also supply an abundant rainfull, which, however, is very
unequally distributed over the peninsula. In the western islands, and especially
the Lofoten group, it rains on an average every other day, and at Bergen,
on the south-west coast, the fall amounts to 71 inches in the year. DBut
beyond the glaciers and snow-fields the average is not more than 39 inches,
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falling to about 20 at Christiania, Tromsd, and other spots sheltered from the
moist winds. Throughout Sweden, which is defended by the Scandinavian
uplands from the wet quarter, the mean fall is 20} inches, and consequently less
than in France and the British Isles. By a singular contrast the snow-line
descends much lower on the western than the eastern slopes of the Folgefond
and Justedal highlands, the fact being due to the abundance of moisture brought

Fig. 54.—THERMIC ISABNORMALS FOR THE YEAR.
According to Mohn,
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by the west and south-west winds. But going northwards the snow-line falls
uniformly from 4,000 or 5,000 feet on either side of the Folgefond, and to 3,000,
or even 2,400, on the mountains about North Cape.

The isothermal lines, determined by systematic observation at the fifty-three
Norwegian and twenty-nine Swedish meteorological stations, present in summer and
winter the same general form. They run nearly parallel on the west coast, describing
their principal curve towards the south-west from Trondhjem to Christiania.

»
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Even in the coldest winter month parts of the seaboard maintain a temperature above
freezing point, and at Christianssand and the Naze the glass scarcely ever falls
below zero. At Bergen, which is less exposed to the warm south-west winds,
there are twenty-four frosty days in the year, although at Hammerfest, on the
extreme north coast, a small stream never freezes. But farther inland the rest of
the peninsula comes within the limits of the frost-line in winter. Calculated for

Fig. 55.—D1rreRENCE oF TEMPERATURE BETWEEN SUMMER AND WINTER.
According to Mohn.
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the whole year, this line embraces the interior of the Norwegian Finmark and
the Swedish Norbotten, and farther south the Dovre. plateau, besides some other
uplands about Réros, all of which regions are consequently almost uninhabitable.
The population naturally gravitates to the warmer districts, and few houses
are found higher up than 2,000 feet, while summer chalets are seldom met beyond
3,000 feet. Yet here and there valleys are thinly peopled which might seem to
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be absolutely uninhabitable, and Sollisa, or ““Sunless,” in the Bergen district, is
so called because it never receives the direct rays of the sun.

The climatic anomalies of the western seaboard disappear rapidly as we go
eastwards. The mean temperature of the Norwegian coast exceeds by 36°
that of its iatitude, whereas the excess is reduced to 18° north of Christiania
and Upsala. Here the climate becomes continental. Its daily, monthly,
and annual deviations are more and more considerable, rising from 18° on the
coast, between July and June, to 54° in Swedish Lapland. In these high
latitudes the summers are about as warm as in South Sweden, but the winters
are much colder, and the bogs of Lapland remain in some places frozen
throughout the year.*

ScaxpiNaviaN Frora.

Evex in the zones of vegetation considerable anomalies occur. Although
the mean temperature is everywhere higher on the Norwegian seaboard than on
the eastern slopes, several species of trees reach a far higher latitude in Sweden
than in Norway. Thus the Norwegian pine forests cease about the Norrland
frontier at the arctic circle, though they extend much farther north in Sweden.
By an analogous phenomenon, the birch, which stops at an elevation of about 1,050
feet on the Norwegian slopes, ascends to double that height on the Swedish side.

Over 2,000 European plants have their northern limit in Scandinavia. A
chart exhibited by Schiibeler at the Paris Geographical Congress shows the

hitherto determined polar limits of 1,900 cultivated and wild plants of the'

Norwegian shores. Travelling from south to north and from west to east, we
find the plants of the temperate European zone successively disappearing. First
is passed the beech and hornbeam zone, comprising South Scania, the Kattegat,
and the south-west coast of Norway as far as Bergen, a little to the north of
which is found the northernmost beech forest of the globe. The mingling of
this light green foliage with the dark conifers forms the great charm of the
Christiania coast scenery.

The oak zone comprises all Central Sweden to the river Dal, and the
Norwegian coast to the neighbourhood of Christianssund. The white alder, the
pine, fir, and birch extend much farther north, and attain higher elevations on
the hillsides, the birch flourishing even on the Finmark plains. The absolute
tree-line takes in but a very small part of Norway about the northern shores of
the Varanger-fiord. The southern shores are fringed with veritable forests of
pine, fir, birch, aspen, elder, and service trees.

All the Scandinavian species are exotics, which have occupied this region
since the glacial period. Yet so deep is the verdure of the foliage, so vivid the
colours of the flowers, that most botanists might fancy themselves in the presence

Temperature. Rainfall.
Lat. Mean.  January. July. in,
Hammerfest X 5 ) 00% 35° 23° 52° —
Berger_l e 0 . 60 4 45 23 58 71
Christiania . o . 6954 41 23 61 21
Stockholm . 3 . 5920 41 25 60 20

Gaoteborg . y .. D7 42 44 29 61 21
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of new species. The perfume also of all plants and fruits increases gradually
northwards, while the sap diminishes proportionally. The wild bay is much
finer than in more southern lands, and is largely used in flavouring dishes served
at all Norwegian tables. Trondhjem is noted for its excellent apples, pears, and
cherries, and at Frosten, not far off, even the walnut ripens. Thanks to the
mildness of the climate and to the almost uninterrupted sunshine during summer,

Fig. 656.—O0skArsBorG: VIEW TAKEN FroM Kodn.

the cereals of the Norwegian seaboard ripen as quickly as in lower latitudes. Thus
at Alten, under the seventieth parallel, barley comes to maturity in ninety days,
precisely the same time that it takes on the banks of the Nile. But although
the Hind6 islanders often ship barley for Christiania, there are parts of Swedish
Lapland where it never ripens even in favourable seasons. In Jemtland also it
often fails, and such years are called « green.”’

The ordinary und, or forest, of the Swedish plains differs little from those of
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temperate Europe. But the skog, or wild forest, with its chaos of rocks and dense
thickets of trees and shrubs, presents quite a special character. The granite or
porphyry blocks heaped up in confusion are nearly everywhere covered with a
thick mossy carpet, elder and raspberry bushes spring from their interstices,
while the roots of tall pines, firs, aulders, and birches creep snake-like amidst
the fragments. The pathway is soon lost in this labyrinth of rocks and trees,
the dreaded wilderness formerly haunted by the #rol/, or ““ evil one,” where the
benighted wayfarer met the terrible skogfrau, or “ woman of the thicket.”

The Swedish woodlands occupy about two-fifths of the country, while Norway,
owing to its greater mean elevation, is far less rich: in forests, which here cover

Fig. 57.—SToRE-HOUSES IN THE HITTERDAL

no more than one-fifth of the whole area. The pines of Gefle, on the banks of
the Dal, have long been in demand, as furnishing the best material for masts.
But the very extent of the forests has hitherto caused a reckless consumption for
fuel, building, and manufacturing purposes, which, combined with the export
trade, has already cleared vast spaces. Along the line of railway between Malmé
and Stockholm woods are still everywhere met, interrupted by lakes and cultivated
tracts. But the magnificent beech and oak forests of the 'sagas have disappeared.
In South Norway also forests worthy of the name occur only in the more inacces-
sible districts, and many iron-smelting woiks have already been abandoned for
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want of cheap fuel. In these cold regions the growth of timber is slow, so that
the destruction of the forests causes a general impoverishment of the land.
While the Norwegians consume relatively about five times as much wood for
local purposes as do the French, the product is five times less in an equal area.
Hence the recent measures that have been taken for the preservation of forest
lands. By the law passed in 1875 proprietors in the northern provinces of
Sweden are bound to protect stumps less than 10- inches in thickness at man’s
height, and in the island of Gotland the trade in wood for sale has been
interdicted.

ScanDpINAVIAN Fauna.

Tue wild animals formerly frequenting the Scandinavian woodlands have
become rare. A price has been set upon bears, wolves, lynxes, gluttons, as well as
foxes and birds of prey, which are now seldom seen except in remote districts. The
elk has not yet disappeared from the Norwegian highlands, and a herd still roams
north of Christiania. The roebuck and stag are also met with in the Norwegian
forests, and some of the islands near Bergen and Trondhjem are hunting grounds
for their owners. The aurochs lived in Scania during the stone age, and in the
Lund Museum - there is a specimen still showing a flint wound. The beaver still
survives, and the hare, white in winter as the surrounding snows, is common in
the hilly northern districts, while the lemmings (Lemnus Norvegicus) descend in
multitudes from the Norwegian plateaux to the sea. The reindeer is no longer
found wild in the Swedish valleys, though numerous herds roamed till recently
on the Norwegian uplands, the Telemark mountains, and the Dovre plateau. The
tame reindeer of Lapland is distinct from the species whose remains are occasion-
ally found in the peat beds of Scania. The former came probably from the east
with the nomad immigrants from North Russia.

Nearly all the birds of the southern shores of the Baltic are found also in
Scandinavia, though in lesser numbers. But countless flocks of sea-fowl frequent
the rocky shores and islands of Norway. Some of theLofoten and Vester Aalen
groups bear the name of nyker, or ¢ bird hills,”” owing to the numbers of penguins,
gulls, mews, frequenting them, and from a distance giving the rocks the appear-
ance of so much trembling vapour. The fluttering of their wings is heard miles
away, and close by resembles the soughing of the winds. The absence of ports or
sheltering creeks renders these islands very inaccessible, but in calm weather they
are visited by the hunter. The eider, rare in the southern fiords, is very common
in the North Finmark islands as well as in the Vester Aalen and Lofoten groups,
here forming one of the chief resources of the inhabitants.

The Norwegian waters abound in fish to a far greater extent than do those of
the Swedish coast. Of all the Scandinavian inlets the richest in marine life is
the Molde-fiord, between Aalesund and Christianssund, the reputed home of the
fabulous ““ sea serpent.” At depths of from 100 to 200 fathoms here are taken the
Lota, a species of cod; the Coregonus silus, a salt-water salmon ; the Spinax niger, a
peculiar species of shark, whose skin seems bristling with crystalline needles ; and
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the “chimera,” a grotesque and voracious animal known to the Norwegians as
“the sea-king.”” In these deep fishing grounds Sur the elder recorded in a few
vears 427 new species, apart from those discovered at depths of from 200 to 270
fathoms in the Lofoten waters. But within the last two hundred years the whale
has entirely disappeared from the shores of Finmark. :

The inhabitants of the south-west coast of Sweden derive their sustenance
largely from the Kattegat and Skager Ruk fisheries, where hundreds of smacks
pursue the herring, cod, and whiting. After suddenly disappearing from the
Goteborg coast about the beginning of this century, the herring has again returned,
at first in small numbers, but in the winters of 1878 and 1879 in vast quantities.
On the Norwegian side, also, between the Naze and Cape Stadt, their movements
have been very erratic. Dut most of the inhabitants of this coast have given up
fishing, and turned their attention to the cultivation of the land, formerly almost
entirely neglected.

In the northern waters the cod banks on either side of the Lofotens are periodi-
cally deserted, and all these vicissitudes have recently enlisted the telegraph in the
service of the fishermen along the coast, who now receive immediate- information
of the appearance of shoals, wherever they happen to arrive.

The very lives of the coast populations in Finmark may be said to depend on
the cod fisheries. When these are productive mortality diminishes, communities
flourish, comfort is everywhere diffused. When the herrings swarm in the
Lapland fiords towards the end of summer, despair overspreads the land, for a long
experience has taught the people that the herring and the cod do not visit the
same waters in the same year successively. But when the former are rare the
ports are alive with preparations for the coming season, which is sure to be profit-
able. On these occasions the curing of the fish is not confined to the regular
fishing populations alone, whether Norwegians, Finns, Lapps, or Russians. To the
seaboard are then attracted long caravans of men, women, ¢hildren, dogs, and rein-
deer from the interior. The Lapps of the forest, drawn down to the sea, depart
and return with the birds of passage.

EarvLiest INHABITANTS.

Tue written records of Scandinavia date no farther back than some twenty
generations. The earliest chronicles, dating from the end of the eleventh century,
have almost entirely perished. Of this epoch, and of the earlier period to the
beginning of tne ninth century, nothing survives except the faint traditions
recorded by the sagas. Of the hazy past, penetrating beyond that epoch into the
night of time, the only witnesses are the remains left by primitive man on or below
the surface of the land.

In its archmological remains Southern Sweden greatly resembles the Danish
islands, and seems to have been occupied by men of kindred race and like customs.
But farther north we enter another domain. Northern Sweden and Norway have
no kitchen middens of the stone ages, with the exception of one at Stenkjaer, near
the Trondhjem-fiord, and even. this contains objeets belonging exclusively to the
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later or polished stone epoch. No bone or chipped flint or rudely cut stone imple-
ments, such as occur in the Danish middens and Belgian and French caves, have
hitherto been found in the regions north of the strait formed by the great lakes.
The inference is that North Scandinavia was then uninhabited, and not occupied till
the polished stone age, objects of that epoch being the oldest there met with.
The mammoth and rhinoceros, whose remains are found associated with those of
palaeolithic art in the French caverns, are also missing in the peninsula, there having
been no time for the men of that age to occupy it at the close of the glacial epoch.

We do not know the precise time to which must be attributed the remains of
the primitive Scandinavians and their industry; but it no doubt coincides with
the gradual withdrawal of the ice formerly covering the land, though Nilsson
probably assigns too great an antiquity to the first arrivals. Between the towns
of Ystad and Trelleborg, and at Fallsterbo headland on the Baltic, there occurs a
sort of wide rampart running east and west, composed of gravels and sand,
interrupted here and there, and divided into unequal sections, formed probably at
different epochs. It is called the Jaravall, or ¢ Jara Mound,” and below the
gravels Nilsson has discovered arrow and lance points resting on the bed of old
peat formations, now over 7 feet below sea-level. But the Jaravall, formerly
supposed to be of old formation, seems to be a recent coast rampart. Two
skeletons also were discovered in 1843 in the Stiingends peninsula near Bro, still
lying beneath horizontal strata of marine shells, now 105 feet above the sea. But
it cannot be shown that these strata are in their original position, and it is
uncertain whether or not the skeletons belong to the stone age.

The burial-places of the polished stone age are very numerous in Scania,
Gotaland, and Bohuslin, but, like the middens, do not occur in the north. There
are several forms: stendosar, or dolmens ; hdllkistor, large graves of raised stones
surrounded by earth; gdnggrifter, or galleries, called also jdttestugor, or giants’
chambers. They are often large enough to contain upwards of twenty bodies, and
are either rectangular or round, with flat roofs of granite slabs supporting earth
mounds or stone heaps. A long narrow gallery leads to the funeral chamber, and
nearly all face south and east. The blocks are never dressed, and the arms and
implements found with the bodies (mostly with dolichocephalous crania) all belong
to the neolithic ages. At this epoch most sepultures contained necklaces and other
ornaments of amber beads. To the same period may perhaps belong the numerous
stones shaped into porringers, commonly known as e/fstenar, or  fairy stones.”

Of 36,000 specimens of the stone age found in Sweden up to the year 1874,
34,000 came from the southern provinces; that is, from Gotaland. When the
bronze succeeded the stone age it was here also that civilisation was chiefly
developed, for of the 2,500 bronzes only 150 were found in Svealand, and in the
whole of Norrland 2 only. To this period belong the hieroglyphic writings, or
“rock inscriptions”’ (hdllristningar), occurring here and there in Scania, Gotaland,
Swedish Bohusldn, and Norwegian Smaalenene, and which represent fleets, large
boats with figure-heads of dragons, waggons, ploughs, oxen, and other animals,

warriors, hunters, and seamen. DBeautiful bronze vases, ornaments, diadems, now
152
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collected in the museums, bear witness to the artistic originality of the people of
the bronze age, although many archaeologists suppose that Etruscan influence
inspired the Scandinavian art of this period. But most of the Swedish objects
were cast in the country, as is evident from the stone moulds occasionally picked
up, though the bronze must have been imported as an alloy, for it contains about
one-tenth part of tin, a metal not found in Scandinavia. Nilsson fancies he detects
numerous traces of Pheenician industry, attributing to these Semites the tomb-
stones on which are figured ships, hatchets, and swords. DBut the absence of the
usual Pheenician inscriptions militates against this view. Nor is Greek art at all
represented in Scandinavia, except perhaps by a few isolated objects found on the
east coast of Sweden. Y .

But Roman influence was strongly felt, though indirectly. Even beyond the
limits of the Empire the barbarous nations followed the impulse given by the
conquerors of the Mediterranean world. They learnt the use of iron, and began to
employ a series of letters akin to the Latin alphabet, and probably derived from that
of the Celtic tribes in North Italy. These runes, or “mysteries ” (runar, runir), ag
they were .called, are of various forms, and have been greatly modified in the
course of ages. The inscriptions run sometimes from right to left, but more
commonly from left to right, while several are of the ¢ boustrophedon” class, the
order of the letters alternating with each line. Some must even be read
Chinese fashion, in vertical columns, and the form of the letters changes
with the time and locality, those of the extreme mnorth being especially
noted for their originality. At first numbering twenty-four, they were reduced
in Scandinavia to sixteeu, and were here carved on rocks or bones, or wood,
horns, ornaments, and arms. The northern museums contain large collections,
which, if throwing little light on the history of the race, have at least illus-
trated the successive changes of their language. In medieoval times whole
volumes we’fe composed in runes, as, for instance, the Skinelagen, or *Law of
Scania,” dating from the thirteenth century. The gold ornaments known as brac-
teates, of which nine times more have been found in Scandinavia than in all the
rest of Europe, are mostly covered with Runic signs. The figures of heroes, horses,
birds, dragons, are all referred by Worsaae to Northern legends.

The age of iron, when the runes were in vogue, blends gradually with the
historic epoch, about the time of the great Norse expeditions. But it is difficult to
draw a hard-and-fast line between these various epochs. During the Empire, when
they exchanged their wares for Italian coins, the Scandinavians used concurrently
iron weapons, bronze and gold ornaments, stone implements. The runes them-
selves survived in the island of Gotland till the sixteenth century, and Runic
calendars continued in use still longer in the peninsula, and even in England.
Thus it is that the successive civilisations rather overlap than follow each other

abruptly. The rites of the old worship surviving as superstitions are a further

evidence of this mingling of epochs, resembling the currents of various streams we
sometimes see uniting in one bed. Thus Thursday, in Swedish Thorsdag, or day
of Thor, was still kept as a holiday so recently as last century in various parts of

————
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the peninsula, for the old ““ Red Beard ” forbade its profanation by manual labour.
Whoso was born on Thursday had the gift of seeing the ghosts of the departed,
and all incantations, to be efficacious, had to be performed on that day, but not so
the Christian rites attending births, deaths, and marriages, showing that the day
dedicated to the old Thunder god is still held as pagan. Finn Magnusen tells us
that till the close of last century the custom survived in some Norwegian upland
valleys of worshipping certain round stones on Thursday, which were smeared
with butter and placed on fresh straw in the seut of honour at the head of the
table. At fixed times they were washed in milk, and at Christmas sprinkled with
beer, in the hope of bringing luck to the domestic hearth.

Tae SwWEDES AND NORWEGIANS.

CoMixG from the shores of the Euxine and Danube, the Gotar and Svear, now
collectively grouped as Scandinavians, had to cross half of Europe before reaching
their northern homes. It has often been suggested that the migration flowed
through North Russia and Finland—a view, however, which is not supported by
the arms and implements found in these regions. The people seem rather to have
come from the south-east and south to Denmark, paséing thence first to Scania,
and so on to Norway and North Sweden. Thus, while the Lapps and Finns
penetrated from the north, the Teutons arrived from the opposite extremity of the
peninsula.

The Gotar, or Goths, were the first conquerors. These were followed by the
Svear, or sons of the ““ blessed Ases,” who, passing over the southern parts already
occupied by the Goths, gradually overran the rest of the land, and their Asgard,
shifting with each migration, was ultimately fixed in the centre of the country.
The difference existing between the two groups is still very perceptible both in
their speech and customs, though scarcely to an appreciable extent in the form of
the cranium and general physical type. Here, as elsewhere, the essential physical
differences are due rather to the manner of life than to origin. The typical
Swedish head, as described by A. Retzius and Nilsson, is a lengthened oval,
slightly broader behind than in front, but rounded off on either side, greatest length
and breadth standing in the ratio of 4 to 8 or 9 to 7.

The Dalecarlian, or native of Dalarne, Upper Dal basin, is usually taken as
representing the purest type of the Svear, who have given their name to the
Svenskar, or Swedes of our day. He is generally tall, slim, and lithe, with noble
features animated by beautiful deep blue eyes, and expﬁnding to a broad, open
brow. He is unobtrusively courteous, cheerful without excess, firm without
violence. Honesty above all proof may be said to be the stock in trade brought
with them by the thousands of Dalecarlians who come to settle in Stockholm,
where they are employed in all work needing strength or skill. They are every-
where recognised, even at a distance, by the bright colours of their national dress.
The Swedes differing most from the Dalecarlians are those of the lowlands, who
often wear a serious, almost stern expression.
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A mingling of the various elements has been produced by the continuous pro-
gress of intercourse and inland colonisation. ~The Byzuntine coins and other
objects found in the land show that after the fall of the Roman Empire the Swedes
had constant commercial relations with Constantinople. Later on, Gotland

Fig. 58.—TuE Fixns AND Laprs IN SCANDINAVIA.
Aceording to Dahlman and others.
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became, towards the ninth century, the emporium of a direct export trade with the
farther east, and here are found, from time to time, hoards of Arab or Kufic coins
from Bagdad or Khorassan. These relations lasted till the twelfth century, when
they were interrupted by the wars in South Russia. The Swedes took also a large
share in the Crusades, and it was mainly through arms that the Scandinavians
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were brought into association with foreign nations. The Swedish rovers have
doubtless left a less profound impression on history than the Danish and Norwegian
vikings. But this is due to the direction taken by their warlike excursions, which
did not bring them into contact with peoples of such high culture as the Franks
or Mediterranean nations. ~Their warlike deeds could be commemorated only in
the obscure traditions of Finns, Letts, Wends, and the Slav tribes of the vast
Gardarike, or Russia of our days.

Foreigners could have had but a slight direct influence on the Scandinavian
race, for within historic times the peninsula has never been invaded by victorious
armies, if we except the short Russian expeditions of 1719 and 1809. Nor has
there been much peaceful immigration, and that mostly from Finland. Towards
the end of the seventeenth century Finnish peasantry began to cross the Gulf of
Bothnia and settle in Upper Jemtland, on the Norwegian frontier, where their
descendants still survive, intermingled with the surrounding Swedish populations.
Other Finnish colonies are found in the northern provinces. Religious persecutions
also contributed in a small degree to the peopling of the land. At the end of the
sixteenth century some hundreds of Walloon workmen, at the invitation of a Dutch
owner of mines, took refuge in ‘Sweden, settling mainly in the village of Osterby,
near the Dannemora mines. Their descendants, nearly all of a brown complexion,
have retained the traces of their descent, and carefully preserve the spelling of
their French names. Since then several other French exiles have sought homes
in Sweden; but their influence has been purely local, and the zeal with which
the language of Racine has been studied and Paris fashions imitated on the Baltic
shores must rather be attributed to a certain natural sympathy between the two
nations. The Swedes are fond of calling themselves the « French of the North,”
and their social ways, courtesy, and good taste certainly entitle them to the name.

The Norwegians, on the other hand, are the *“ English of Scandinavia.” From
over the seas their gaze is fixed on the British Isles, with which their chief com-
mercial intercourse is carried on, and whence come their most numerous foreign
visitors. They are in general distinguished rather by strength and tenacity of
will than by liveliness or pliability. Their resolutions are formed slowly, but what
they will they carry through. Amongst them mysticism ‘seems more prevalent
than in Sweden, which is yet the native land of Swedenborg.

The inhabitants of Scandinavia speak various languages, all, however, derived
from the old Norrena, or Norse tongue of the Runic inscriptions. Hence their
close affinity and imperceptible blendings, the Scanian, for instance, serving as
the connecting link between Swedish and Danish. The ‘standard Swedish, which
is simply the cultivated dialect of the Stockholm district, as Danish is that of the
Copenhagen district, is an harmonious language, full of assonances, and, thanks to
its greater treasure of archaic terms, more original than its southern sister. But
amongst the local dialects there are others of still more ancient type, notably the
Dalecarlian, the Gottish of Gotland, and those still current beyond the frontiers
of the present Sweden, in parts of Finland and the islands on the Esthonian coast.

The literary language of Norway is simply the Danish with a few local words
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and idioms ; but certain remote valleys still cherish the old Norse, forming with
Icelandic a distinet linguistic group. Some Norwegian patriots have endeavoured
to re-establish the supremacy of their ancestral tongue, aud thus create a new
literary language. Societies have been founded, journals and books published in
old Norwegian, but the undertaking has not met with general encouragement.
Certain writers have, on the other hand, essayed to assimilate the current forms of
speech, and thus restore the unity that prevailed in the ninth century. In 1869
several Danish, Swedish, and Norwegian men of letters met at Stockholm to adopt
a common orthography, but national rivalry has hitherto prevented any concert
among the grammarians.

Tue Lareps.

By the side of these Scandinavian peoples, who are amongst the most homo-
geneous in Europe, there live tribes still of a quasi-Asiatic character, few in
numbers, but exceedingly interesting for their physical aspect, origin, and manner
of life. Theseare the Lapps, like the Rouminisil, or Swedish gipsies, partly nomad,
and thinly scattered over a vast area, estimated at 80,000 square miles, in the
northern extremity of the peninsula, along the upper course of the Swedish rivers
flowing to the Gulf of Bothnia, in the Finnish territory ceded by Sweden to Russia,
and in the Kola peninsula. They number scarcely 30,000 altogether, or about
1 to every 1,700 acres.

It is certain that the Lapps formerly reached much farther south than at
present. Traces of their language are detected in Swedish, and several southern
geographical terms have been referred to them. Some are still found in the heart
of Jemtland about the sixty-third parallel, where their domain is clearly limited by
the lichens supplying the sustenance of their reindeer herds. But they have been
continually pressed northwards by the Norse immigrants, and the legends of
drergar, or ““ dwarfs,”” froll, or “ magicians,” bergfolk, or * highlanders,” are mythical
records of the internecine strife that raged between the conflicting elements.

Universally known by their Swedish appellation Lapps, variously interpreted as
“Nomads "’ or “Cave-dwellers,” these Sameh, or Samelats, speak a Finnish language
* said to be more akin to the Mordvinian than any other member of the Ural-Altaie
family, and preserving archaic roots and forms that have disappeared from modern
Finnish. But though officially designated as Fin in Norwegian Finmark, they are
clearly distinguished from the Finns proper not only by the contrasts produced by
the different cultures, but also by their physical features and form of their crania.
Hence some anthropologists have regarded them as of a distinet stock, on whom
the Finns have imposed their language. Thus, while Virchow considers them to
be a branch of the Finns, Schaafhausen takes them for the descendants of Mon-
golian tribes driven northwards, and migrating westwards along the shores of the
Frozen Ocean. Till recently the Sameh were also supposed to differ from the
rest of mankind by an absolute ignorance of song. But the statement of Fetis,
that ““the Lapps are the only people who do not sing,” is erroneous, and although
incapable of uttering notes pleasing to the Swedish ear, they are quite capable of ‘
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musical intonation, and several of their songs have been collected. DBut they are
not a pure race, as shown by their old Swedish, Norwegian, Finnish, and even
Russian family names. '

Those of the interior, probably the least' mixed, are generally of very low
stature compared with their almost gigantic Swedish neighbours. But the mean
height is greater than has been supposed by lovers of the marvellous, who have
been fond of contrasting the Patagonian giants with the pigmy Lapps, living at
the two extremities of the habitable world. Dulk gives the mean height at 5 feet
3 inches, and Von Diiben, who has most carefully studied them, at 4 feet 11 inches.
The repulsive features credited to them exist only in the imagination of their
neighbours, and although mostly marked by high cheek bones, nose flattened at
the extremity, small eyes, triangular face, scant beard, yellowish complexion, their
cranium is very capacious, with- a high and really noble brow, smiling mouth,
animated and kindly expression. The eye is usually black, but the colour of the
hair varies greatly, being sometimes chestnut or quite black, sometimes perfectly
fair. Although not so ringing and melodious as that of the Swedes, their voice is
by no means weak or thick, except amongst the brandy-drinkers, now rarely met,
especially in Sweden, since the sale of spirits was totally interdicted in 1839.
Brandy has been replaced by coffee, which those who can afford the expense drink
all day long, mixing it with salt, cheese, or even blood and dripping. Thanks to
the salubrity of the climate, and in spite of the foul air and filth of their hovels,
they are generully healthy and long-lived. Mortality is lower than amongst the
civilised peoples of the seaboard, but, as was remarked by Acerbi in the last
century, they often suffer from red and sore eyes, caused by the smoke of their
tents and their long journeys across the snows.

According to their manner of life the Sameh are divided into Highland and
Coast—that is, reindeer and fishing—T.apps. A few have become agriculturists in
the plains about the Gulf of Bothnia, but even these rely mainly on the produce
of the lakes and rivers. Their huts are composed of a simple conic frame covered
with canvas or some woollen fabric, leaving the smoke to escape at the top. Some
are raised on piles, and household affairs are managed by the men, possibly a relic
of gynacoeracy, or “ mother’s right,” so prevalent amongst primitive races.

The Lapps of the arctic shores are more numerous than those of the interior,
who are necessarily nomads, although they do not form migratory tribes like the
Bedouins and Turkomans. Each family lives apart in the forest, not through any
unsociable feeling, but because of the great space needed to support their reindeer
herds. Every Lapp requires at least twenty-five animals, and after being nibbled
the lichens grow very slowly. Hence the herds return only every ten years to
the same grazing grounds, and but for the grass and sprouts available in summer
all Lapland would be too small for its few thousand-inhabitants. Reindeer milk,
unfortunately far from abundant, forms their chief nutriment, and this they “ eat,”
even in winter, in the form of frozen cakes. But the flesh and blood of the animal
are also consumed, and the ordinary daily meal is the “blood soup,” made of flour
and clotted blood preserved during the winter in casks or skins. Being thus
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dependent for his sustenance as well as his clothing on the herd, the Lapp whe
owns no more than a hundred animals is regarded as poor, and obliged to attach
himself to sume more fortunate grazer. Excluding the fishers and agriculturists,
Von Diiben calculates the average number of reindeer per head at thirteen or
fourteen only, and this number tends to diminish with the growth of settlements.
The owner of three hundred is already regarded as wealthy, and some are said to
possess as many as two thousand, valued at about £2,400. But rich and poor live
all alike in wretched, dank, and squalid dens, free, however, from fleas, which do
not thrive in Lapland. But in summer the gnats are a terrible scourge, at least
for the stranger, if not for the natives, who are protected by smearing themselves
with a fatty substance, and who then live mostly in districts where the winged
pests are dispersed by sea breezes.

Since the middle of the seventeenth century all the Lapps have been calling
themselves Christians. They already possess a small religious literature, and
follow the rites prescribed in the several local governments. Thus in Scandinavia
they are all Lutherans, in Russia Orthodox Greeks; but beneath it all there
survive traces of old pagan customs analogous to the shamanism of the Mongolians.
The magic drum played a great part in their ceremonies, as did also the pine or
birch bark on which the wizards bad figured instruments, animals, men, or gods.
This bark, or “rune-tree,”” as the Norwegians called it, was consulted on all
important occasions, and the interpretation of the mysterious signs was the great
art and highest wisdom. The last of the ‘“rune-trees” is said to have been
destroyed about the middle of the past century. The seifeh, curiously shaped
stones, sometimes rudely carved, round 'which the rites were celebrated, were
thrown into the lakes by the Lapps themselves, or else preserved in the Swedish
museums. DBut if the fetishes have disappeared, many of the old ceremonies sur-
vive. The dog, the Lapp’s best friend, without which he could not rule his herds,
is no longer buried with his master; but certain shells, the ¢ souls of the dogs,”
are still thrown into the grave. The feast of the summer solstice also is here, as
elsewhere in Europe, celebrated with bonfires kindled on the hill-tops.

The Lapps are supposed to be yearly diminishing in numbers; but at least in
Finmark, or Norwegian Lapland, they have increased sevenfold since the sixteenth
century, and elsewhere apparently threefold on the coasts. But this is largely due
to the pressure of the Nybyggare, or “ New Boors,” Swedish and Finnish colonists
slowly encroaching on the domain of the nomads, and driving them seawards. At
the end of the eighteenth century these strangers were already more numerous
than the Sameh in Swedish Norbotten. The Russian Lapps also, and the Quins,
descendants of old Quainolaiset Finns, who appeared west of the Torned River
during the wars of Charles XII., are leaving their camping grounds and settling
in large numbers on the coast, where they find more constant and abundant
supplies of food and other comforts.

But if the Lapps are not actually disappearing, they are becoming more and
more assimilated to the surrounding peoples, with whom they are gradually blend-
ing into one nation. The fusion began two centuries ago, when they accepted
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their culture from the Scandinavians, who have taught them the art of domesti-
cating animals. In Lappish the dog alone has an original name, the horse, ox,
sheep, goat, cat, pig, being known only by their Norse names. Even the reindeer
was known only as game; but they have now learnt to train him, and have also
acquired a knowledge of fishing and of the various industrial pursuits of a settled
life from their neighbours. On the other hand, the Quin, and even the Norse
immigrants, have been largely ¢ Laponised,” diminishing in stature, and showing
evident signs of racial mixture. They have taken to the “blood soup;” their
dress differs little from that of the aborigines; and they speak Lappish not only
with the natives, but often even in their own homes. About one-fifth of the
Finmark Ugrians may now be regarded as of mixed race, and in Sweden also
there are a few hundred half-castes, chiefly of Lapp fathers and Swedish mothers.
Here the schools may be said to be the great levellers. Children, obliged to attend
instruction mostly far from the paternal tents, contract habits they find it difficult
afterwards to lay aside. They never resume the nomad life absolutely, and those
who remain in the Swedish villages end by believing themselves Swedes, their
offspring naturally blending with the dominant race.

ToroGraPHY : NORWEGIAN Towns.

Tue site of the Norwegian towns has been determined by the climate and
orographic conditions of the land. Except those of the mining districts of the
interior, all were necessarily founded on the sea-coast, or on the banks of creeks
sheltered from the north wind, and easily accessible to shipping. Even villages
are seldom found at any distance from these inlets. But each peasant has his gaard,
or group of wooden huts forming the farmstead, while the churches, municipal
buildings, and post-offices stand apart on some prominent site, or at the cross-
ways.

In the days when the Norse seafarers cast eager glances towards the British
Isles and Western Europe, the western fiords, such as those of Trondhjem and
Bergen, were the most convenient for their purpose, and here accordingly they
settled. But after the -roving expeditions had ceased the southern slopes, facing
the shores of Denmark, Scania, and Germany, became the most attractive, and of
twenty-one Norwegian towns with upwards of 4,000 inhabitants, no less than
fourteen are situated in this relatively small tract.

With the exéeption of Christiania, a modern city, and Bergen, the old
Hanseatic emporium, all the towns of the Norwegian seaboard are much alike.
Standing at the extremity of a fiord accessible to large vessels, they rise generally
in amphitheatre form on the hillside, and are composed exclusively of wooden
houses, painted in white, grey, yellow, pink, or more commonly blood-red colours.
Here are no carvings or external ornaments, as on the Swiss chélets—nothing
beyond a painted casement, enclosing each window. The houses, in fact, are
merely large boxes resting on stone foundations. But they are embellished
within, and the window-sills are gay with roses, vervain, and geraniums. The
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churches, all with spires, domes, or towers, are somewhat heavy, the massive
supporting blocks of granite and the beams of the framework affording little scope
for the artist’s fancy. To give some life to the whole, nave has been raised above
nave, bristling with turrets, carved wooden crosses, and gables. Such, for instance,
are the churches of Borgund, on an influent of the Sogne-fiord, and of Hitterdal, in

Fig. 59.—Tue Lower GLOMMEN, SARPSBORG, AND FREDERIKSSTAD.
Seale 1 : 175,000.
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Telemark, both of which betray a vague resemblance to the temples of China and
Thibet (see Fig.-61).

The first Norwegian coast town on the south frontier is Frederikshald, com-
manded on the south by the fortress of Frederiksteen, formerly the bulwark of
Norway against the Swedes. An obelisk marks the spot where Charles XII. fell
in 1718, and another has been erected to Colbiernsen, defender of the place. Bub
Frederikshald is now chiefly engaged in the export trade of the timber i)rought
down by the river Tistedal. This is also the chief industry of Frederiksstud,
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situated on the Glommen, and covering a vast space with its scattered quarters,
isolated hcuses, timber-yards, and workshops. Sarpsborg also, though a mere
country town, takes up as much space as a capital, stretching some miles west of
the factories and saw-mills set in motion by the Sarp rapids. Wood is likewise the
staple trade of the pleasant town of Moss, standing on an isthmus between two
inlets and two harbours, and thus enjoying two outlets, the one towards
Christiania, the other seawards. Here was signed, in 1814, the treaty of union
between the two kingdoms of Norway and Sweden.

Christiania, or Kristiania, capital of Norway, und the second largest city in Scan-
dinavia, occupies the extremity of a fiord separating the two secondary peninsulas
of South Norway and Gétaland, which form the great southern bifurcation of the
Scandinavian peninsula. The fiord may be easily defended, its shores contracting at
Hvidsteen and Drobak to a narrow passage, now commanded by the guns of
Oskarsborg. At its upper end it forms a vast basin of crescent shape, where
harbours may be constructed under the shelter of every projecting headland.
Christiania possesses two such harbours—Piperviksbugten on the west, and
Bjorviken on the east, the latter the most frequented. But the bay is blocked by’
ice on an average for four months in the year. It was formerly known as the
Viken, or “Gulf” par excellence, and was much resorted to by the vikings. Its
importance is now mainly due to the fertility of the lands surrounding it. The
district of Akershus, about the capital, possesses of itself alone more than half the
arable land of the kingdom, and the hills facing the fiord formerly grew the finest
timber in the country, and still contain the largest mineral deposits.

Lake Mjosen, the largest in Norway, forms a sort of northern continuation of
the fiord, with which it was at one time connected. Here also are discharged the
Glommen, Dramm, and other rivers, whose lower courses are connected by high-
ways with the capital, which has thus become the converging point of all the com-
mercial routes descending from the surrounding valleys. Christiania, moreover,
enjoys easy access across the Oplande plateau and the Gudbrandsdal to the Atlantic
seaboard, and especially the Trondhjem and Molde fiords. Most of the important
events connected with the profracted‘ struggles between the two nations have taken
place along this historic highway, between Christiania and Trondhjem, now
traversed by a line of railway. The capitals of both kingdoms, lying nearly under
the same parallel, are connected by a natural road passing along the northern
shores of the great lakes, Christiania thus forming the apex of a triangle, of which
Trondhjem and Stockholm occupy the two other angles. Seawards, also, the
position is most favourable, shipping having direct and easy access from the fiord
through the Skager Rak to Hamburg and London, through the Kattegat to
Copenhagen and the Baltic.

About the middle of the eleventh century was founded the town of Oslo, or
Opslo, now forming the east suburb of the capital, and two hundred and fifty years
later on the fortress of Akershus was raised, which still commands the junction of
the Aker and Lo Rivers. After the fire of 1624 the place was entirely rebuilt and
named from Christian IV. of Denmark, and since the second conflagration of 1858
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the houses are mainly of brick or granite from the neighbouring quarries. Amongst
the public buildings, conspicuous are the Chambers, law courts, and large schools,

including the University, founded in 1811, and recently greatly enlarged to
accommodate the extensive collections of the museum and the continually increas-

-

ing library, now containing 180,000 volumes. To the University are also attached
a botanic garden and astronomical and meteorological observatories, the latter

rendered famous by the labours of Mohn.

Christiania is a considerable industrial centre, with numerous spinning-mills,
distilleries, and other works. Second to Bergen in its export, it stands first in its
import trade, and is connected by regular steam service with all the towns on the

Fig. 60.—DraMMEN AND 175 FIoRrD.
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Scandinavian seaboard, the large ports of Western Europe, and New York. A net-
work of railways also places it in direct communication with Trondhjem, Gefle,
Stockholm, Goteborg, and Malmé. The population, scarcely 8,000 at the begin-
ning of the century, has increased tenfold since then, the annual rate of increase
now being about 1,000. It is noted for its healthy climate and beautiful sur-
roundings. '

The Glommen basin, although the largest in Norway, has no important towns
on its upper course, except the mining city of Riéros. Much nearer to the capital
is Eidsveld, on the navigable outlet of Lake Mjosen, where the first Norwegian |
Storthing met after the treaty of union with Sweden in 1814. It had for
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centuries been the common rendezvous of all the Opplinder, or ‘“Men of the
Uplands,” and here St. Olaf was elected King of Norway in 1020. Hamar, on
the east side of the lake, was the religious capital. It contains the ruins of an -
imposing cathedral, but was destroyed by the Swedes in 1569, when the inhabitants
fled to Opslo, thus contributing to the prosperity of the town destined later on to
become the capital of the state.

All the coast towns south and west of Christiania are engaged in the export
trade—Drammen, for instance, shipping planks and minerals; Stavanger, cured

Fig. 61.—HirrerpaL CHURCH. k

fish. At the end of 1876 the commercial navy of the ports on the Skager Rak
and Stavanger-fiord, in the Christiania and Christianssand districts, comprised
5,600 vessels of 1,270,000 tons, with over 46,000 hands. Thus this ¢ Phenicia of
the North ” possesses a larger mercantile fleet than vast states like France, Spain,
or Russia, with tens of millions of inhabitants.

Drammen is one of the chief centres of this commercial activity. Standing at
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the point where the river Dramm, flowing from Lake Tyri, expands into a wide
estuary, it consists properly of two long and narrow towns skirting the receding
" banks of the river, and connected by bridges, one of which is over 1,000 feet long.
Its land-locked harbour offers the same advantages as that of Christiania, which it
surpasses in the amount of its registered shipping, although its trade is consider-
ably less. This consists mainly of planks, furniture, and other wooden wares,
besides the minerals sent down from Kongsberg, or “ Kingsmount,” lying to the
south-west, on the river Laugen. The silver mines discovered in 1625 have been
worked ever since, at present yielding on the average about £20,000 yearly. DBut

Fig. 62.—KRAGERD AND JOMFRULAND.
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the relative value of the metal has fallen, the mines have become largely exhausted,
and the place is now much reduced, its population having fallen from 10,000 to
9,000. Here is still maintained the Norwegian mint; and in a valley 15 miles
farther west stands the famous church of Hitferdal, a massive pyramid of gables
and towers.

Along the western shores of Christiania-fiord follow successively the ports of
Holmertrand, Horten, Tonsberg, Sandefiord, and at the mouth of the Laugen the
town of Laurvik. Horten, till lately a simple hamlet, has become a busy place
since its creek has been chosen as the chief naval station of the kingdom. Accord-
ing to the mediweval chronicles, Ténsberg, formerly one of the four “municipal
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towns,”” is the oldest port in Norway, and is spoken of in the ninth century as a
flourishing place, resorted to by many vessels from Denmark and “the land of the
Saxons.”” But the spot where Laurvik now stands was also at that time an
important centre, famous for the temple of Skiringosal and the palace of Harald
the Fair. West of the Laurvik-fiord is another inlet, where the haven of
Porsgrund serves as the outlet for Skien, the emporium of the Telemark peasantry.

On the Skager Rak every town is a port. Amongst them are Kragers,
protected on the east by the Jomfruland banks, jocularly spoken of by sailors as a
bit of Denmark shipwrecked on the Norwegian coast; Osterrisor; Tredestrand ;

Fig. 63.—BERGEN.
Scale 1 : 100,000,
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dArendal, with the largest fleet of coasters in the kingdom; Grimstad; Lillesand ;
Christianssund, with extensive ship-building and refitting yards, and surrounded

‘ by rich alluvial lands ; Mandal, the nearest port to the Naze. Beyond this point

i the shore trends northwards to the isthmus on which proudly stands Stavanger,
the fourth largest and one of the most commercial cities in Norway. Its popula-
tion rose from less than 1,000 in the beginning of the sixteenth century to
2,400 in 1800, and over 20,000 in 1875. Its prosperity is due to the herring
fisheries, its woollen manufacture, and its trade. Formerly an episcopal see, it still
boasts of a fine church in the English pointed style, dating from the twelfth and
thirteenth centuries.
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Haugesund guards the northern entrance of the Bukke-fiord over against
Stavanger. But the chief city of the seaboard between the Naze and Cape Stadt
is the ancient Bergen, formerly Bjorgein, or “ Highland Fen,” founded in the
second half of the eleventh century in the midst of a labyrinth of islands, inlets,
and peninsulas of all sizes, and encircled by.seven mountains, besides numerous
smaller crests. The native place of the poet Holberg and the naturalist Michael
Sars, it was long the most populous city in Norway, and is still by far the largest,
the capital alone excepted. Here the Hanseatic traders formerly possessed a town
within a town, consisting of granaries and warehouses raised on piles, connected
with the mainland by pontoons, and defended by a garrison of 3,000 valiant

Fig. 64.—TRONDHIEM.
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clerks and retainers. In 1763 was sold the last house belonging to this German
colony ; but a large number of family names still recall the famous traders who
had almost monopolized the traffic of Bergen in the fifteenth century, and whose
architectural taste has imparted to the place an aspect different from that of all
other Norwegian towns. A still older monopoly granted to the local traders had
been the cause of the final rapture of all communication between Scandinavia and
the American continent. The development brought about by spontaneous impulse
and free trade was not maintained by royal charters. The right of visiting the
Greenland shores was restricted to Bergen skippers exclusively; but when these
were massacred by their Hanseatic rivals in 1484, the secret of the highway to the
American waters was lost to Norway.
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The exports of Bergen consist chiefly of fish, exchanged for colonial
produce, cereals, fruits, wine, and manufactured goods, imported mainly by
British vessels. Formerly all the northern fishers, even those of Lapland and
the Lofoten, brought their captures to the Bergen market, sailing hundreds of
miles through mist and storm for the purpose. But since the foundation of Bods,
Tromsd, Hammerfest, and other northern marts, these long and perilous trips have
ceased.

Bergen is one of the wettest spots on the globe, and leprosy, that frightful
relic of medieval times, still lingers in the neighbourhood. There are about
2,000 tainted by the virus, but only on the coast, the evil being apparently due to
an almost exclusive diet of succulent fish. Thanks, however, to a better treatment,
the number of victims is yearly decreasing.

North of Bergen follow other fishing stations, such as Aalesund and Christians-
sund, both standing on islets at the entrance of fiords ramifying far inland. But
east of the island of Hitteren comes the far more commodious Trondhjem-fiord,
communicating seawards by a narrow and well-sheltered channel, and expanding
to a wide land-locked basin, fed by many streams, and skirted by an extensive
arable lowland tract. Trondljem thus enjoys the advantage of standing on the
verge.of the natural depression separating the Kjolen from the southern table-
lands, and it will also soon be connected by lines of railway, on the one hand, with
Christiania, and on the other with the shores of the Gulf of Bothnia. Although
situated between the sixty-third and sixty-fourth parallels, the severity of its
climate is tempered by the warm Atlantic breezes, and a solitary lime-tree is
proudly shown to strangers as a proof of its mildness. Even farther north, near
the village of Frosten, walnuts occasionally come to maturity.

Formerly capital of the kingdom, Trondhjem still remains the religious metro-
polis, and in its cathedral are consecrated the Norwegian kings. This monument
of the pointed style, the finest in Norway, dates from various epochs between the
end of the eleventh and beginning of the fourteenth century, and in modern times
portions destroyed by fire have been rebuilt. On a rocky eminence commanding
the city formerly stood, according to tradition, the castle of Hakon Jarl, last of the
Norwegian pagan kings, of whom the saga relates that he sacrificed his own son to
the gods.

In the neighbourhood some industrial villages utilise the enormous motive
power furnished by the surrounding falls and rapids; timber is also floated down
in abundance ; and a mine in the vicinity supplies the best chromate of iron in the
world. In the same district, though in the Upper Glommen basin, lies the
mining town of Roros, whose copper beds, containing 4 to 8 per cent. of pure
metal, have been worked since the middle of the sixteenth century, partly by
miners of German descent.

No town worthy of the name occurs north of Trondhjem till we reach Zromso,
480 miles distant as the bird flies, and at least 600 by the intricate coast-line.
Tromso ; Hammenfest, still farther north; Vards, or Vardohus; and Vadsé, on
Varanger-fiord, are the stations where the deep-sea fishing craft are equipped for
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Spitzbergen and the arctic waters. They are the most advanced European out-
posts towards the pole; yet nature, though severe, has its charms in these high
latitudes, and during the long winter night is relieved by the fitful play of the
northern lights. These remote towns are even cheerful, feasts, dancing, theatricals,
succeeding each other without intermission. Strangers are warmly welcomed and
hospitably entertained. Like the wealthy merchants of Genoa and Marseilles,
those of Tromso have also their country retreats scattered over the neighbouring
terraces and hills, and nestling in forests of birch. Hammerfest marks the
northern extremity of the arc of the meridian, stretching across 26° of latitude
through Scandinavia, Finland, the _Baltic Provinces, Poland, and Austria-
Hungary to the Danube. A column of Finnish granite commemorates the happy
completion of this grand work of triangulation, carried out under the direction of
Struve.

Swebisa Towxs.

Tuere was more space available in Sweden than in Norway for the foundation
of towns, which were not here compelled to crowd under the hills or encroach
on the beach. The plains of the interior lay open to them, and many have
risen far from the Baltic and Kattegat on the shores of the large lakes, or else
at the crossing of the great highways in the open country. North of the Dal
basin, however, the scanty populations were obliged to group round the river
mouths, the only places giving easy access to the outer world. Nearly all
the Swedish towns, having plenty of room for expansion, occupy areas equal
to those of the great cities in France or Italy. Their streets would elsewhere
be regarded as avenues or public squares; the houses, standing apart, at least
in the suburbs, are low, spacious, generally very clean, painted in yellow, green,
or more frequently a dull red, and fitted with outside steps to facilitate escape in
case of fire.

The chief town on the Kattegat coast is Gdteborg, situated on one of the
mouths of the Gota, which here bifurcate, not round an alluvial delta, but in the
midst of a rocky district. The second largest city in Sweden, its prosperity is due
to its favourable position on the banks of a river, now navigable beyond the rapids
all the way to Lake Wener. There are several other good harbours on this coast,
‘but Goéteborg is especially distinguished as the intermediate station between the
entrance to the Baltic and the Gulf of Christiania. It also faces the Skaw, or
northern extremity of Denmark, so that goods coming from Stockholm and the
rest of Sweden may here be conveniently shipped, either westwards by the Skager
Rak, or southwards by the Kattegat. Frequently rebuilt after destructive fires,
Goteborg is now an imposing city, with stone houses and well-kept streets, inter-
sected by canals crossed by swing-bridges, and surrounded by a wide belt of public
promenades, occupying the site of the former ramparts. A bridge connects it with
the low island of Hisingen, and the quays and river, nearly always free from ice,
are very animated, for, though inferior to the capital in population, Goteborg
exceeds it in its foreign trade and industries. Water and steam power are largely
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employed in the neighbouring cotton-spinning mills, sugar refineries, tobacco
manufactories, saw-mills, and the numerous ship-building and repairing yards.
The Goteborg sailors are in high repute for their daring and seafaring qualities,
and here were organized, chiefly at the expemse of Oscar Dickson, the polar
expeditions of Nordenskjold in 1872, 1875, and 1876, to the mouth of the
Yenisei, and that of 1878, which made the north-east pussage by the Siberian
coast and Behring’s Strait. Here has recently been opened one of the finest
botanic gardens in Europe. '
Farther north the coast is dotted with small towns, such as Marstrand,
Uddevalla, Lysekil, Fjallbacka, Stromstud, the last famous for its lobster fisheries,
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and other favourite watering-places. In the Wener basin are some places of impor-
tance, including Karlstad, capital of the province of Wermland, at the mouth of
the Klar-elf, standing on an island connected by two bridges with the shore;
Kristinehamn, at the north-east corner of the lake, which has recently acquired a
rapid development, due to its position at the junction of two main railway lines, and
its trade in iron from Philipstad and the Persberg mines, the best in Sweden;
Mariestad and Lidkoping, on the south-east shore; Wenersborg, on a peninsula at
the southern extremity, near the falls formed by the Gdita at its outflow from the
lake. These falls, and the rapids lower down, are avoided by the famous Trollhittan
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Canal, whose sluices, rising in successive stages on the slope of the mountain,
resemble the steps of some giant stairs. Wenersborg, which communicates by
this canal and the river with Goteborg, is alro connected by a railway with the
port of Uddevalla, and on the south-east with the general Swedish railway
system by a line passing through the gorge between the heights of Halleborg and
Hunneborg.

South of Géteborg the chief ports on the Kattegat are Kongsbacka, Warberg,
and Falkenberg. Hulmstad, capital of Hullund, at the mouth of the Nissa, still

Fig. 66.—LaANDskRONA.
Beale 1 : 35,000,
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farther south, was formerly one of the fortresses raised to defend the Swedish
coasts from Denmark. Beyond the promontories of Hallandsis and Kullen stands
Helsingborg, at the northern entrance to the Sound over against Elsinore. In the
neighbourhood are the Hoganids coal mines, which have already yielded over
9,000,000 tons, and south of the town other and far richer deposits have recently
been discovered at a point on the coast easily accessible to shipping. In the manor
of Knutstorp, near Helsingborg, Tycho-Brahe was born in 1546, and the island of
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IIveen, visible to the south, is the celebrated site of his Uraniborg, afterwards
razed to the ground by a mistress of Christian IV. The meteorological observa-
tions of the illustrious astronomer have been compared with those recently made
at Copenhagen, and show that the general atmospheric conditions have undergone
no change for the last three hundred years.

In this extreme south-west corner of Sweden the population is very dense,a
circumstance due partly to the fertility of the soil and relatively temperate climate,
but more especially to the development of trade. The coast towns share in the
profits of the traffic in the Sound, and Landskrona and Malmé, whence Copenhagen
is visible, may be regarded as Swedish suburbs of the Danish capital, taking part
in its progress and general development. Landskrona is mainly a fortress, the
town proper being hemmed in between a vast citadel surrounded by moats and
Fort Grien, a granite islet carved into geometrical figures by its basins and ditches.
Malm, on the contrary, is a commercial town, whose approaches have lately been
much improved by extensive works, including a port 20 feet deep, and land
reclaimed from the sea, already covered with docks, workshops, and building yards.
Malmé is now the third city in Sweden, and has far outstripped its former rival,
the university town of Lund, lying a little to the north-east, amidst the most fertile
districts of Scania. Before the Reformation Lund was the primatial city of all
Scandinavia, and called itself the “ metropolis ” of Denmark. But deprived of its
privileges, and ruined by the wars, it sank rapidly to a place of no more than
1,000 inhabitants at the end of the last century. Thanks, however, to its university,
founded by Charles X. in 1668, it has slowly revived, and now possesses some fine
buildings, parks, gardens, the archzological museum founded by Nilsson, and a
Byzantine cathedral dating from the eleventh century, one of the most remarkable
monuments in Sweden. The bronze statue of the poet Tegner adorns one of its
promenades.

On the sandy promontory forming the south-west extremity of Scania stand
the towns of Skanor and Falsterbo, jointly forming one municipality, formerly
flourishing, now much reduced, and continually encroached upon by the shifting
dunes. East of them are Trelleborg and Ystad, north of which lies Kristianstad
in a marshy plain, formerly a fiord, which has been drained, while the river Helge
has been deepened and rendered navigable for small steamers. Farther on are
the ports of Sélvesborg, Karishamn, and Ronneby, the last mentioned noted for its
rich copperas and alumina mineral waters. When Kariskrona was founded the
people of Ronneby were ordered to remove to the new town, concealed behind a
rampart of fortified islands, near the south-east headland of Scandinavia. Named
after Charles X1I., Karlskrona is the chief Swedish naval station, with graving docks
excavated in the live rock, numerous detached forts commanding the approach
to the roadstead, and an arsenal supplied with excellent water by an aqueduct
5 miles long.

Kalmar, like Karlskrona, capital of a Zin, is a venerable place, which owes its
importance to its position on the strait separating Oland from the mainland. In
history its name is chiefly associated with the treaty of union concluded in 1397
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between the three Scandinavian states, a treaty unhappily followed by sanguinary
wars. DBeyond it are several ports, such as Monsteris, Oskarshamn, Figeholm,
Westervik, and Gamleby. Farther north an inlet leads to Norrkdping, the
¢« Northern Mart,” already mentioned towards the end of the twelfth century as
the rival of Soderkiping, or “Southern Mart,” situated at the extremity of another
fiord farther south. Norrkoping covers an area of several square miles on both
banks of the Motala, a rapid stream which carries off the overflow of Lake Wetter
and several other smaller lacustrine basins. In the very heart of the town it forms
a number of cascades and rapids, supplying the motive power to the mills of

Fig. 67.—FALSTERBO AND STANOR.
Scale 1 : 142,470.
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Norrkoping, which is often designated by the Swedes as the ¢ Scandinavian
Manchester.” Its thirty-three cloth factories already furnished, in 1876, two-
thirds of all the woollen stuffs manufactured in the kingdom. There are also
several cotton spinning and weaving and flour mills, besides sugar refineries,
altogether employing over 6,000 hands, and yielding goods to the annual amount
of about £1,400,000. Here are also built the Government gunboats and ironclads.
The imports consist chiefly of raw materials and coal ; the exports of oats, timber,
iron, lucifer matches, and marble from the neighbouring quarries. To the south
are the now abandoned copper mines of Atvidaberg, formerly rivalling in impor-
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tance those of Falun; and on the north-west is the famous Finspang cannon foundry,
situated in a romantic district, remarkable for its steep cliffs rising abruptly above
the Norrkoping plain.

Motala, at the outlet of the river from Lake Wetter, is also a manufacturing
town, and in the same district are the two famous towns of Linkiping and
Jonkoping, the former, near which Berzelius was born, now communicating with
the sea through a canal, the latter an industrial place lying between Lakes Wetter
and Munksjon. Farther east, near the Husgvarna falls, is one of the principal
metallurgic centres of Sweden, where are manufactured fire-arms, sewing
machines, and instruments of all kinds; south-east several blast furnaces fed by

Fig. 68.—NoRrkoPING AND FINspANG.
Scale 1 : 300,000,
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the famous ores of the Zuberg ; lastly, on the shores of Lake Munksjon, the largest
match factory in the world,* whose produce has penetrated to the South Sea
Islands and the interior of China. In 1876 there were here employed 1,800
hands, who produced 200,000,000 of boxes, or about twénty billions of matches,
valued at about £160,000, and using up entire forests. In an island of Lake
Wetter is the old royal residence of Wising, and to the north-west, between

the two great lakes, lies Skara, which boasts of being the oldest town in
Sweden.

* Now exceeded by that of Oshkosh, Wisconsin, U.S., which paid (1879) a duty of £60,000, and
consumed 2,000,000 cubic feet of timber the same year.
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SrockHOLM, capital of thekingdom and the largest city in the peninsula, takes a
privileged place amongst the Swedish Baltic towns. It occupies both sides of a
channel connecting an inlet of the sea with the great Lake Malar, which ramifies
into numerous bays for about 60 miles inland, is navigable throughout for
light craft, and waters one of the most fertile districts in the country. Here are
vast forests of fine timber, rich iron and other mineral deposits, and excellent
sites for the construction of trading towns. In the early days of Seandinavian
history other sites besides Stockholm had been chosen as the capitals of the Svear
kingdom, and all had flourished. The first, Bjorks, formerly Birka, built on an
island in the lake some 2% miles west of Stockholm, is still a vast necropolis.
Of its twc thousand graves many have been found to contain coins of the eighth
to the eleventh century, Byzantine and Kufic pieces, and even African cowries,
all indicating extensive foreign relations. To Bjorks succeeded Sigtuna, Upsala,
and other places, still important cities. But towards the middle of the thirteenth
century Birger Jarl, Regent of Sweden, wearied of the piratical incursions pene-
trating to the interior of the lake, planned the fortification of the fishing islet in
the middle of the channel communicating seawards. On this unique site rose
Stockholm, unrivalled for five centuries in the peninsula, and one of the most
picturesque cities in Europe.

The projecting seaboard where the lake drains to the Baltic is a natural centre
for all Sweden ; hence, as from the focus of a semicircle, radiate all highways,
followed at all times by migrations and armies marching inland. Of these
historie routes the chief is that which follows the depression of the great lakes
from Milar to the mouths of the Géta. Through it Stockholm commands the
ports of the Kattegat, and even in winter, when the Baltic is ice-bound, it can thus
keep up its commercial - relations with the open Atlantic. The very form of the
Baltic secures to the capital great advantages as a maritime city, forming as it
does off this coast a sort of crossway leading northwards through the Gulf
of Bothnia, southwards to Germany by the main basin, south-eastwards by
the Gulf of Riga to Curland and Livonia, eastwards by the Gulf of Finland
direct to the great Russian lakes. Stockholm has retained and developed all
ite commercial advantages, but its strategical importance has been completely
neutralised since the foundation of the new Russian capital at the mouth of the
Neva.

The Swedish capital is one of the fairest cities in the world, viewed especially
of a summer evening when the setting sun giids the facades of its palaces, and
casts a long and quivering streak of fire across its flowing waters. Its buildings
are raised and its quays developed on so many islands and peninsulas, that it
presents fresh aspects with every varying view; but it remains still beautiful,
thanks to the wooded hills fringing the horizon, the long water vistas crowded
with shipping, or alive with craft disappearing in the distance, on the one side
seawards, on the other in the direction of Lake Malar. In the centre the old eity
is mirrored in the waters of the channel; but the narrow isle where once stood
Birger Jarl’s stronghold has long ceased to hold the overflowing population.
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Northwards now stretches the vast Norrmalm quarter, its avenues continually
creeping landwards and over the island of Kungsholm. Southwards, the less
aristocratic district of Sodermalm, tunnelled by an underground railway, fills
the greater part of an island surrounded by shallow waters, and connected by
several bridges with the outlying suburbs on the mainland. Viaducts and
spacious causeways cross all the channels, and even towards the sea scattered
isles are connected by long piers with the shore. Some of the quarters thus
recall the marvellous city raised amidst the Adriatic lagoons.

The most imposing building is the royal palace, a vast stone quadrangle
standing on the site of the founder’s original fortress. It contains eight hundred
apartments, some recalling historic scenes, others adorned with tapestries and
paintings. The terrace commands a view of the harbour, islands, and greater
part of the city. Not far off rises the Storkyrka, or “ Great Church,” the oldest
monument in Stockholm, founded by Birger Jarl in 1264, but since frequently
restored. IHere the Swedish kings are now enthroned. Riddarholm, or
“Knight’s Island,” contains another royal church decorated with standards
and war trophies, where are the tombs of Gustavus Adolphus, Charles XII., and
Bernadotte. 'In front of the church stands a fanciful statue of Birger Jarl, and
the whole island is covered exclusively with national monuments. Nearly all the
squares are adorned with bronze statues, mostly of kings, but amongst them that
of Berzelius, who lived, taught, and died here. :

On a peninsula facing the royal palace stands the National Museum, a vast
collection, including some remarkable statues and 1,500 paintings, amongst
which the Flemish and Dutch schools are best represented. But the museum
is chiefly distinguished by its ¢ Prehistoric Gallery,” full of objects admirably
classified by Hildebrand. An Ethnographic Museum, recently founded by
Hazelius, is already rich in specimens illustrating the customs, arts, and industries
of the Scandinavians and Lapps. The Academy of Sciences also contains a
valuable natural-history museum, including the famous block of meteoric or
terrestrial iron, weighing 20 tons, brought from Disco by Nordenskjold. The
Academy library is very rich in valuable documents—among others, all Sweden-
borg’s manuseripts and the herbarium of Linneus. In the Humlegdrden Park,
~on the north side, stands the National Library, constructed so as to allow of
indefinite expansion, and already containing nearly 200,000 volumes, amongst
which are the Latin version of the four Gospels known as the Codex Aureus,
and the famous “Devil’s Bible,” a collection of magical and other formulas,
sald to date from the ninth century. Here are also 8,000 manuscripts, his-
toncal autobiographic collections, and other precious records. In Stockholm
education is held in great honour; instruction of a high order is received in the
Fine Arts and Musical Academies; and the Free University, gradually being
developed by voluntary aid and municipal grants, numbered 340 students of both
sexes in 1878. .

Industry is very active and varied, including foundries, refineries, spinning-
mills, ship-building, and in the neighbourhood china and porcelain works. Trade

154
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and shipping are also flourishing ; and, as the harbour is generally blocked for
four or five months in the year, it is now proposed to establish an outer port at
Nyniis, on the Baltic coast, and connect it by rail with the capital. ~Other works

Fig. 69.—Upsara.
Scale 1 : 100,000.
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were begun in 1879, which are intended to convert the Lilla Wirtan inlet into
a vast depét for timber, iron, coal, and other cumbrous goods.

In the neighbourhood are many pleasant spots already occupied by numerous
chiteaux and villas—amongst them those of the sculptor Bystrém in the Djur-
gérden, the Rosendal Pavilion, and the Belvedere, all commanding a fine view of
the surroundings. Farther north are the chiteaux of Haga and Ulriksdal, and on
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one of the thirteen hundred islands of Lake Milar the vast palace of Drottnings-
holm, with an interesting picture gallery. West of it stands the Gripsholm Castle,
associated with many stirring events, and containing an historical museum
resembling that of Versailles.

North of Stiket Sound a house marks the site of the old Sigtuna, where,
according to the legend, the Chief Sigge caused himself to be proclaimed a god,

Fig. 70.—CaTHEDRAL oF UpsaiLa.

|

and raised a temple to himself, the first built by the Svear after settling in these
regions. Still farther north is shown the unfinished but magnificent castle of
Skokloster, with a fine armory and a library. From this point a winding fiord
30 miles long leads north to the river Fyris at Upsala, one of the former capitals,
and in pagan times the “ High Hall,” or Walhalla, of the Scandinavian gods.
But of the Gamla-Upsala, or old town of Odin, which lay north of the modern
town, nothing remains except a little church, said to stand on the foundations of a
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temple where human sacrifices were offered, and near it three mounds or hillocks,
the traditional graves of Odin, Thor, and Freya. A lower eminence, named the
Tingshog, served as a tribunal whence the kings addressed the multitude. i

On the crest and slopes of th;a modern town stand three of the most note-
worthy buildings in Sweden—the castle, the University, and the cathedral. The
church is, next to that of Trondhjem, the first specimen of the pointed style in
Scandinavia, and notwithstanding its five conflagrations the nave still remains
intact. From a distance its two fowers, surmounted by tiara-shaped cupolas,
present a strange effect, little harmonizing with the architecture of the building.
But on a nearer view the simple fagade, supported by its four massive abutments
and almost destitute of ornaments, produces an imposing effect by the noble
severity of its lines. It probubly still stands as designed in 1287 by the French
architect Stephen of Bonneuil. In the interior repose the remains of Gustavus
Vasa, Oxenstjerna, and Linnzus, and in the sacristy is shown the idol of Thor.
 The castle, a vast red-brick pile flanked by round towers, stands on the top
of a mound overlooking the whole city, and was here erected by Gustavus Vasa
to keep the archiepiscopal palace under the fire of his guns. Close by was
held the famous synod which transferred all the property of the churches and
monasteries to the State, and interdicted Catholic worship in order that “the
Swedes, having become one man,” might have “but one God.”

Most of the buildings seen from the castle are connected with the University,
and in the absence of the ¢ thirteen nations,” or provincial groups of students,
Upsala seems a city of the dead. The famous school, which kept its four
hundredth anniversary in 1877, owes its name of Carolina to Charles IX., and th
addition of Rediviva to Bernadotte, who raised the modern University block
This is soon to be replaced, having become inadequate for its accumulated
collections, including the most valuable library in Sweden, with about 200,0
volumes and 8,000 manuscripts. Among the latter is the oldest monument
the Teutonic languages, the memorable Codex Argenteus, containing Ulfilas’s Meeso
Gothie translation of the Gospels.

Behind the castle, and east of the city, stretches the Botanic Garden, where,
in spite of the climate and northern blasts, is preserved in the open air and i
conservatories a collection worthy of the Upsala professor who discovered a
the mysteries of vegetable life. Here is the very myrtle planted by Linna
himself. The grounds at the foot of the castle are kept up as originally laid ou
by him, and his marble statue by Bytrom, representing him seated in a thoughtfu
attitude, occupies the space beneath the dome of the botanical amphitheatre
His country seat of IHammarby, also a hallowed spot for botanists, lies to th
south-east, near the Mora-Stenor, or * Mora Stones,” in the royal grounds whe ‘
the old kings were elected. His birthplace, near Wexi6 in Scania, is marked by
an obelisk overlooking the railway between Stockholm and Malmé. Celsius, his
triend and colleague, was born and died in Upsala.

Here are a few industrial establishments, and baths are now supplied from the
“holy well,” whose never-failing waters traditionally flow from the spot wher
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was shed the blood of Eric, patron of Sweden. In the Upsala lin are the rich
Dannemora mines, in a region of lakes and woodlands north-east of the chief
town. These celebrated iron ores, which are all forwarded to Birmingham, are
worked like quarries, or cirques, in the open air, the largest of which forms an
irregular ellipse 900 feét long, 200 wide, and 430 deep. They contain on the
average from 40 to 50 per cent. of pure metal, and some are fused directly without
the addition of solvents.

One of the western inlets of Lake Milar washes the walls of the old episcopal
town of Westerds, whilst another penetrates inland to Kiping, or the “ Mart,”
where resided the chemist Scheele. Farther on is the industrial town of Arboga,
on the navigable river of like name, near its junction with the canal from Lake

Fig. 71.-—CouRsE OF THE ARBOGA.
Scale 1 : 456,000

5 Miles.

Hjelmar. The natural outlet flows westwards, supplying motive power to the
| furniture, machine, and hardware factories of Eskilstuna. Orebro, at the western
| extremity of the lake, is also a busy place, proud of its town-hall in the pointed
style. .
North of Stockholm are several ports sheltered by groups of islands. Z/f-
Karleby, at the mouth of the Dal, has the most productive salmon fisheries in
Sweden ; but the chief place on this coast is Gefle, presenting almost an American
appearance with its rectangular blocks stretching along both sides of a canalised river.
It is the natural outlet for the timber, iron, copper, and other produce of the
Dal basin, and in the neighbourhood are several factories worked by water-power.
In the interior are the smoky mills of Fulun, in the centre of a large copper-

’
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mining district. But, like those of Cornwall, these deposits have greatly fallen off,
and can no longer compete with those of South America and Australia. Ona
rocky headland projecting into Lake Runnen, near Falun, stands the house, greatly
venerated by the Swedes, in which Gustavus Erichson, afterwards Gustavus I.,
took refuge from the Danes in 1520. 4

Farther north-west the Dalecarlian hamlets of TLeksand, Orsa, Rittvik,
Vamhus, and Mora, dotted round Lake Siljan, are the centres of extensive
communes, where on feast days the peasantry gather in thousands at the camp
meetings. Ostersund, on Lake Storsjon, still farther north, is the last place
deserving the name of town. It is an important station between Trondhjem and '

Fig. 72.—House oF Gusrtavus Vasa.

the Gulf of Bothnia, and its port is much frequented by the boats and little
steamers plying on the lake. Beyond it are nothing but hamlets and Lapp
camping grounds, the most noteworthy of which is the Qvikkjokk dale, the
¢ Paradise of Lapland,” overlooked on the west by the snowy crests of Sulitelma.
The seaports at the river mouths north of Gefle all resemble each other in
their general appearance and in the nature of their trade. Séderhamn,
Hudiksvall, Sundsvall, Hernosand, Umed, Skellefted, Pited, Luled, Raned, Neder
Kalix, all ship tar and lumber in logs, beams, or planks, and have regular steam
communication with Stockholm. The northernmost of these ports is Haparanda,
or “ Aspenville,” fcunded in 1809, when Torned was ceded to Russia. According
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to the treaty Torned ought to have remained Swedish, being situated on an
island neurer to the Swedish than to the Russian banks of the river, but Russia
is strong enough to interpret conventions to suit herself. Although not itself
within the arctic circle, Haparanda is the place whence travellers start for
. Mount Avasara, which in midsummer is constantly bathed in the light of the
sun. Farther north-east the village of Pello, in Russian territory, marks the
northern extremity of the arc measured by Maupertuis to determine the figure
of the earth.

Wisby, capital of Gotland, is the only important town in the Swedish Baltic
islands. It is an old place, apparently founded by the Pomeranian Wends
on a rocky ledge close to some springs of fresh water. Allied with the
other Hanseatic towns, Wisby soon became a flourishing place, with 12,000
citizens within its walls, besides thousands of artisans and seafarers outside the
enclosures. The Germans, here very numerous, named half the Municipal
Council, and had several churches, the finest of which, founded in 1190, is still
the chief monument of the town. The environs and the whole island are the
“paradise ” of archaeologists, whose “finds” are constantly enriching the Stock-
holm and other collections. Wisby long maintained its independence, but in
1361 Waldemar III. of Denmark destroyed its castle, ruined its churches, and
carried off its treasures. Broken walls, pillars, and arches, all choice fragments
of Roman or Gothic architecture, still recall a disaster from which the place
never entirely recovered. Still its port, accessible to vessels drawing 16 feet
of water, does a considerable trade, its fisheries are productive, and it is much
frequented as a watering-place in summer. A railway crosses the island from
Wisby to a village on the south-east coast.

PoruLaTioN.—EMIGRATION.

~ TrE population of Standinavia, the census of which has been regularly taken
from 1751, is rapidly increasing, since the beginning of the century having more
than doubled in Norway and nearly doubled in Sweden. The increase is mainly
due to the excess of births over deaths, but also partly to the higher average term
of existence, Thus the rate of mortality, which in Sweden was 27 or 28 in the
1,000 during the latter half of last century, fell to 18:3 between 1871 and 1875;
while in Norway, excluding the still-born, it is only 17-1, the lowest in Europe,
and about one-half that of Russia. Infant mortality also stands lowest in the
European scale, and there can be no doubt that a racial improvement has here
taken place, in happy contrast with the deterioration of countries where universal
military service is obligatory. From the measurements of the recruits for the
Swedish militia it appears that their stature has increased by three-quarters of an
inch during the lust thirty-five years.

Peace having prevailed since 1815, the only disturbing influences have been the
bad harvests and the general commercial and industrial crises. In 1868 and 1869
the population even suffered a slight decrease, due, however, to a sudden increase of
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emigration, which left some districts nearly uninhabited. In 1869 over 57,000
left the peninsula for America, including even some Lapps; but since 1870 the
movement has abated, the annual emigration now amounting to about 12,000,
mostly from the Norwegian coast lands. They settle chiefly in the northern
States of the Union—Illinois, Wisconsin, Minnesota, Iowa. The historical
Swedish colony of Nya Sverige, or ‘“ New Sweden,” founded in 1638 on the

Fig. 78.—DENSITY oF THE SCANDINAVIAN PopuraTioN IN 1872.
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banks of the Delaware, having been ceded in 1655 to Holland, fell with the
other Netherlandish possessions to England, and is now remembered by a solitary
name. ;

Immigration, consisting mostly of returned settlers or their descendants,
besides a few hundred Danes and Germans, is far from compensating for the
outflow. A few English have settled in the Norwegian coast towns and in
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Gdateborg, but in 1875 the number of strangers who obtained rights of domicile
was only 103, while 75 received tiading licenses, and 54 permission to purchase
real property. The waste lands in the northern provinces are being slowly
occupied by Finnish immigrants; but the number of Scandinavians migrating
in the same direction is much greater, and even in Lapland they have already
become the prevailing element. The Norwegians of Tromsé and Finmark,
16,500 in 1845, had increased threefold in 1865, and fivefold in 1875.

The density of the population agrees on the whole with the mean temperature,
rising in proportion to the distance from the pole and the relief of the land. But
commercial pursuits act powerfully in certain favoured districts, and along the
shores of the Sound facing Copenhagen the population is relatively higher than
in France. Some of the Scanian, Blekinge, and Halland lands have been so
long settled and under cultivation that they have got completely rid of their
erratic boulders, and the surface is uniformly covered with productive soil.

As in all civilised countries, the urban element increases more rapidly than the
rural, and this is particularly the case in Norway. Here the advance is restricted
exclusively to the industrial, maritime, and fishing zones, the inhabitants of the
agricultural and pastoral tracts diminishing, while those of the forest lands remain
very nearly stationary. The Norwegian towns, which attract all the overflow,
had no more than 8 to 100 of the people in 1665, but in 1875 the proportion had
risen to 18. So many new buildings are in progress that they all seem like places
that had sprung up yesterday. In Sweden the ratio is 14 to 86 : this country
abounding more in agricultural lands, the rural element has been able to main-
tain a relatively higher proportion.

AGRICULTURE.—STOCK-BREEDING.— FORESTRY.

AGRICULTURE, which has made rapid strides since the middle of the century,
promises soon to receive still greater expansion, thanks to the large tracts of
hitherto unproductive soil which are still capable of being reclaimed. The greater
. part of the peninsula is doubtless unsuited for the plough. Lakes, rocks, heaps of
stones, snow-fields, and glaciers cover vast spaces, while the climate of the northern
provinces is too severe to allow of any development except in a few well-sheltered
spots. Thus, while about half of Denmark is capable of cultivation, not more than
one-fifteenth of Sweden is reclaimable, diminishing gradually northwards from
two-thirds in the province of Malmé to the Lapland wastes, where a few glades
alone have been reduced to cultivation. In Norway the arable zone is restricted
to less than one hundredth part of the entire area. But on both sides of the Scan-
dinavian Alps agriculture is centinually encroaching on the heathsand woodlands.
In 1865 the land under cultivation was estimated at about 5,767,600 acres, and ten
years later at 6,763,500, showing an annual increase of nearly 100,000 acres. A large
portion was recovered directly from swamps and lakes. Thus the Swedish Govern-
ment alone contributed by public grants to the draining of 490,000 acres of
flooded lands, and private enterprise has also drained extensive tracts. Norway
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also yearly adds many thousands of acres to her agricultural domain by the
drainage of fiords and marshes. In all the upland valleys and inland plains of
Scandinavia settlers are gradually transforming the land. Thus the province of
Sméland takes its name from the *small” squatters, who have here cleared the
former woodlands. Lncroaching step by step on the wilderness of rocks and
forests, the hardy pioneers covered the land with little oases, where they long
remained in a state of republican isolation from the rest of the kingdom.
The primitive method of clearance consisted simply of setting fire to a portion
of the forest or heath, and throwing the seed into the ashes, and in some few
inland districts this rudimentary

Fig. 74.—RELATIVE PrROPORTION OF ARABLE LaANDS IN plan of the Laplanders still sur-
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and moisture are relatively more
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The breeding of live stock has -
of late years kept pace with agri-

cultural progress in other respects.
Although they have mnot increased in numbers, the animals are now much
better tended, with corresponding results. Great Britain has long imported
cattle, butter, and eggs from Sweden, mainly through Goteborg. Still the
peninsula is far inferior to Denmark in the number of its herds, the soil being
so much less suited for the production of fodder. The native stock has been
almost everywhere modified by crossings; but in the upper valleys of the Kjolen
and on the Norwegian seaboard there is still preserved a mountain breed, of
ungainly appearance, small-sized, and hornless, but remarkably hrddy, thriving on
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almost any forage, and in many pluces living on a fish diet. The sheep
of the heaths, small, bony, covered with a coarse wool, with hairy legs, heads,
and sometimes even tails, have a marvellous power of endurance. Along
the Stavanger coast and farther north in all the archipelagos the flocks pass
the winter in the open air, exposed to wind, rain, and snows, living on
heather and seaweeds. In the island of Gotland there is also a particular breed
of spirited and half-wild little ponies which pass nearly the whole year in the
open.

The importance of the forests in the rural economy of Scandinavia is well
known. Timber represents about one-half of all the Swedish exports. Beams,
planks, joists, stays, and shafts for mines are shipped from the ports of the Gulf
of Bothnia and at Goteborg for Brazil, the Cape of Good Hope, Australia, New
Zealand ; but more than one-half of this trade is with England. The Scandinavian
timber trade represents a yearly value of over £8,000,000, of which £5,200,000
belongs to Sweden. Yet, notwithstanding its importance, forestry has not hitherto
received all the attention it deserves, and the virgin forests alone have so far been
tapped. Operations are carried on chiefly in remote districts, where the woodmen,
mostly held in a sort of serfdom by the traders, who make the necessary advances
at heavy interest, are compelled to build temporary huts in which to pass the
season of cold and darkness, when the hardest work has to be done. The horses
remain under shelter, protected only by woollen cloths. The trunks marked with
the axe are dragged through the snow to the river banks, where they are floated
down over falls and rapids, from lake to lake, to the saw-mills, where they are
worked up into beams and planks. In several inland districts the river and lake
beds are thickly strewn with stems, which, having failed to do the journey within a
year, have been dried by the summer sun upon the banks, and then water-logged at
the floodings. When certain lakes are drained, the alluvia of their beds are found
mingled with several successive layers of rotten trees.

Lanxp TENURE.

Arour 4,000,000, or nearly two-thirds of the entire Scandinavian population,
are estimated to live on the cultivation of the land and direct trade in its produce.
The small proprietors form a tolerably large proportion of the rural element, and
most of the farmers cultivate their temporary holdings under the guarantee of
traditional usages, which give them a real independence. The Norwegian, like the
Swedish peasantry, have always preserved the right to choose their own domicile
and acquire land. They were never serfs, like those of the greater part of Europe,
and the Danish laws obliging the peasant to remain in his birthplace till his
fortieth year were unknown north of the Skager Rak. Common lands were, and
still are, very numerous in Scandinavia. Waste grounds, mountain pastures, and
forests belong mostly to several heads of families, to a whole parish, or even to
several jointly. In many places, also, the old common tenure had been replaced
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by regular parcellings amongst the communal body for a term of years, cach
parcel being allotted successively to all the assoc’ates. Elsewhere the land was
divided unequally, in virtue of usages and traditions that had acquired the
force of law. Most of the forests were shaved out according to the different species
of trees, one receiving the pines, another the firs, another the birches, while a
fourth took the grass, and a fifth the soil itself. Now the Norwegian law forbids
the division of the forest between two proprietors, who, being owners, one of
the soil, the other of the trees, would necessarily fall out. In other respects
common tenure was continually curtailed to the benefit of private holders.
Nevertheless nearly one-seventh part of Norway was still common land in 1876,
and even in the western provinces, between the Naze and Trondhjem-fiord, these
lands occupied on an average three-tenths of the country.

The Norwegian proprietors have preserved the old odelsret, or * allodial >’ right
of holding lands put up to sale free of rent. But the amount to be paid is
fixed not by the upset price, but according to a fresh valuation. The allodial
right, however, attaches only to families that have held land for at least
twenty years, and is forfeited unless claimed within three years after the
property has changed hands. The inheritance, formerly different for the
male and female issue, is now equalised for both sexes, and the testator
cannot dispose of more than one-fourth of the estate over the heads of his direct
1ssue. '

In consequence of this last legal disposition the land became very much cut
up. Apart from small patches situated in the towns, and useless except to
grow vegetables and flowers about the houses, landed estates properly so called
number about 430,000 in all Scandinavia ; that is, 300,000 in Sweden, 130,000 in
Norway. There would be a natural tendency amongst the people to increase the
number of lots indefinitely, each peasant desiring to become his own master, and
possess his mantal (literally ¢ man-toll ) of land. But the law has intervened to
prevent this ruinous parcelling of the country. In Sweden all further distribution
is forbidden when the allotment becomes insufficient for the support of a
household of at least three members. Since 1827 another law, afterwards adopted
in Germany and Austria-Hungary, allowed the owner of several lots to demand a
fresh distribution, with a view to consolidating all the scattered plots. Iistates
have thus become rounded off, to the great advantage of agriculture. They are, as
a rule, not very extensive, and Scandinavia has no such domains as many in Great
Britain and Ireland, which are veritable provinces, except indeed in the remote
region of Norrlaund, where the Goteborg merchant Dickson could traverse his
estates for days without reaching their limits.

The tenant farmers, less numerous than the proprietors, are nearly all pro-
tected by long leases, but the so-called Ausmdn or torpare class do not pay their
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