XXII.—THE ECONOMIC VALUE OF THE NORWEGIAN LAKES AND
RIVERS AS A FIELD FOR FISH CULTURE.

By N. WERGELAND.”
[Translated by Tarleton 11. Boan.|

INTRODUCTION.

At the public meeting of the Imperial Acclimatization Society, held in
Paris February 20, 1862, M. de Quatrefages, vice secretary of the society,
delivered the following address:

Trom Hesiod to Virgil and from Virgil to our day the poets have vied
with one another in praising the boundless munificence and maternal
goodness of the goddess which watches over the harvest. “But, without
offense to the beautiful spirit, their commendations have been wrongly
bestowed. Ceres is but a nurse, and that a severe one. She resembles
Hercules, in that she helps only those who first help themselves. Before
she makes the furrow fruitful she insists that the laborer shall water it
with his sweat as an offering, and does not always protect it from the
scorching or freezing breath of Alolus’s children, nor from Jupiter’s
thunder-showers. .

There is on ancient Olympus a much less exacting and a very differ-
ently liberal goddess. I refer to Tethys, the old ocean’s bride and mother
of springs and streams; in other words, the goddess of the water. She
proves always a tender mother, gives always without numbering, and
without cver requiring a return. Of him who cultivates her domain she
demands neither plowing nor harrowing ; she excuses him from all labor
save that whicl is necessary to the harvest. Itis perhaps on this ground
alone that she has been neglected ; because mankind has sometimes a
strange heart which is inclined to ingratitude. It easily disregards
what is acquired without trouble; it forgets a benetactor whose always
open hand and heart have anticipated its desires, but holds better in
remembrance and bigher in esteem once whose benefactions must be ex-
torted. This is doubtless the reason why the ancient Grecian priests
lavished upon Ceres the expressions of filial gratitude which rightfully
belonged to Tethys.

But one fine morning, as if overtaken with regret, they suffered Venus
to be born from the foam of the ocean; Venus the goddess of love, fruit-
fulness made corporeal.  This was at once to repair an injustice and to
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acknowledge the eternal truths which the somewhat obscure, somewhat
graceful, myths of antiquity so often conceal.

Fruitfulness is, according to universal experience as well as according
to the highest apprehensions of science, the chief attribute of water.
Without water the richest soil would remain absolutely barren, while
the water appears to be sufficient in itself alone to bring forth all kinds
of living beings. Wherever it colleets and remains, even in small
quantity, life manifests itself in a thousand forms; before the spring sun
has dried up the water in the ruts of our roads each of thesc has wit-
nessed generations of inicroscopic algze, rotatores, and lower crustacea
to be born, grow, and die; the smallest pond is a whole world wherein
representatives of the two organic realms and of the four prinecipal di-
visions of the animal kingdom contend together; but what is this in
comparison with the picture which presents itself to our sight when
we direet it towards our brooks and rivers?

To see this organizing, life-producing energy which appears to be as-
signed to water in all its might, one must, however, turn his gaze toward’
the sea; oune will then not merely feel surprise but overpowering amaze-
ment. To produce the marvel, one need not go to the tropical zone, con-
cerning whose inconceivable fertility the sea-faring ones can narrate ;
our own coasts are sutficient for the inquirer.

" He will immediately be surprised by a striking fact. In the sea it is
not the loose bottom which corresponds toour arable land which proves
itself most fruitful, it is the rock. The harder and firmer it is, the more
impenetrable it is to all that can be called roots, the more living beings
of both kingdoms it nourishes. Trom Belgium to Spain, Brittany’s
rocky coast is incontestably the richest. It is on its unalterable, im-
penetrable granite that the uninterrupted belt of sea-weed extends
densest and broadest, which gives the soda industry and agriculture an
importance sufficient to make up for all others; it is here that all de-.
presions, all little creeks with their bottoms ecovered with loose stones
transform themselves into shady valleys, where alga of all kinds and
all sizes represent the mainland’s moss, greensward, thicket, and
forest; it is here also where the grass-cating animals, which find
the most abundant nourishment in the most luxuviant vegetation, are
most numerous and most fruitful, and thercby themselves give the
richest nourishment to the greatest number of flesh-eating kinds.  But
all takes place in the water, all is produced thereby and returns thereto.
The soil amounts to nothing, because the starting point in the circle in
which life and death follow cach other is always a simple plant fastened
on the naked rock.

This evidence of Creative Power which the water displays in itself,
even to its simallest molecule, and which increases with the fluid masses,
must kindle the human soul. With this evidence stand in closest rela-
tion the cosmogenic speculations of different nations, likewise all the
theories of spontaneous generation which different men, of considerable
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merit in other respects, have attempted to put forward contrary to what
experience has established.

When the existing continents rose up from the seas in which they
were born, the greatest portion of the soluble substances which could
serve for the support of living beings collected with the water in the sea.
After this time thousands, perhaps myriads, of cycles elapsed, and the
land without cessation was washed away by rain, That is to say, dis-
tilled water lias not ceased to furnish this immense reservoir with ma-
terials of the same nature, with organic detritus.

Hereby it becomes explicable how the river water tlowing over a great
expanse becomes enriched, how the sea water becomes a nourishing
bath tor the beings which it contains. In this manner is explained
the wbundance of the produets of all kinds which the waters possess,
and whose existence seems a paradox ; plants without roots nourish
themselves solely through their branches or leaves; stationary animals
wait for the occurrence of their food, which is never wanting : free-mov-
ing animals, which float almost passively, a ball for the wind and waves,

“which scatter them everywhere, find everywhere that which is required
for their nourishment.

But, on the other hand, it holds good in the ocean, also, that where no
washing off of the solid land can reach, there also life ceases and death
reigns. The fluid plain has its deserts just as the dry land.

Such an one is an enorinous area in the southern part of the Pacific
Ocean, separated by Mumboldt’s Stream from the coast of South
America, which has been rightly called the Desert Sea. Here the waves
rise and fall without moving anything but water; the billow is never
traversed by any fish, nor the air by the pinions of any bird. That the
sea, at a certain distance from the coast where the organized matter
washed down from the dry land sinks to the bottom or is consumed by
the multitude of living beings, does not everywhere show this unusual
barrenness, which has so greatly astonished the seafaring ones who
crossed this region, is so because, by the universal laws which govern
our planet, there goes on an incessant mixing of all its parts. Eventhe
revolution of the land produces streams which flow from the equator to
the.poles and from the poles to the equator, and which carry the waters
which have washed the Old World over to the new continent, and the
waves which have washed America’s coasts back again to Europe.
These streams carry, just as our great rivers, with which we have long
compared them, elements of all kinds, which are plundered from the dry
land ; furrowing, in a manner, the ocean in all directions, they distrib-
ute, wherever they extend, fertility and life.
~ As the soil is not fruitful unless it is regularly wateved, so also is the
water fruitful only by virtue of the elements which it receives and trans-
forms from the mainland. The sea sends the mainland rain and dew
which are indispensable, to it; the mainland sends the sea the nour-
ishing materials which it needs. Tach of them expects a return for
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what it gives, and neither the one nor the other has ever refused its re-
turn. In this manner, receiving and giving without ceasing, both con.
" tribute to nature’s wonderful harmony.

When men appeared at last upon the earth,and entered into the great
circle of mutual influences, originated conditions which were produced
by the nature of the surroundings. In the beginning of communities
were found everywhere hunters and fishermen exclusively. They desired
of the earth as of the water only what it produced of itself, and as a
consequence they required enormous room in which the not numerous
tribes might find the uncultivated fruits, the fish, and wild animals which
were necessary for their support, and which often failed. In our day
still some tribes are in the same condition, and we call them savage.

Mankind became at length herdsmen; that is to say, they collected
some useful animals about them ; they were raised thereby a round in
the ladder of civilization. Less exposed to the cravings of hunger, these
tribes increased and became hordes. But to support the animals which
they had procured for themselves, men were obliged to move from pas-
ture to pasture. They remained, therefore, nomadic and barbarous.

Finally, they learned how to cultivate vegetables, and trees, and plants,
and soon thereafter how toimprove them ; they abode also in one place,
and became agriculturists. But with the new work which they had as-
sumed they were obliged from the first partly to strive against nature,
partly to call her to their help. To procurea place for rice, wheat, corn,
or potatoes, the weeds had to be removed; to increase the erops and re-
new the exhausted ground’s fertility, manuring became necessary. Agri-
culture was called to life; it secured a steadily inereasing population its
daily bread. They performed their labors through centuries, and the
experience gained secured steady production ; civilized men live plenti-
fully, by the million, in & space where a 1ew thousand nomads, a few
hundred hunters, would starve to death. ’

We all see what has been effected in this direction; but what always
escapes the attention of many is that human industry is directed only
to the soil, and has forsaken the water. With regard to culture, the
hunter has altered his condition ; the fisherman has become a savage.
In this respect the most refined Kuropean races find themselves, with
few exceptions, exactly in the same condition as the tribes of the Ori-
noco or of Australia; the white does not in any respect excel the negro.
As his colored brethren have fished he fishes everywhere, always care-
lessly and without judgment ; more numerous and equipped with better
implements, the civilized white has fished morethan the worse equipped
black, and has wound up by exhausting the brooks, lakes, and rivers,
as well as the sea, of both small and great fishes. But good is often
produced from evil in its climax, and necessity has seldom failed to teach
mankind wisdomr. The diminution of wild animals led undoubtedly to
the taming of our domestic animals; agriculture was instituted, perhaps,
in the midst of the pangs of hunger. The decrease of the abundance
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of fish has brought fish-culture to mind; and at present aquaculture,
that is, the cultivation of the waters with reference to fish-propagation,
is about to win its way to recognition and practice as agriculture did

thousands of years ago. L

GENERAL CONSIDERATIONS,

Few countries possess such a wealth of lakes and rivers of all sizes
as Norway. In his work, *The Kingdom of Nory ray,” Dr. O. J. Broch
gives the combined areas of these waters as 7,600 square kilometers, or
2.4 per cent. of the whole area of the country. Their situation with
regard to elevation above the sea, in connection with the climate and
the topographical relations, canses by far the greater portion to be
especially adapted as a place of residence for the kinds of fishes which
are universally considered the choicest and most valuable, because they
contain clear and cool water, in which these fishes thrive best and
acquire the finest flavor. Of the waters, only a small portion, lyingin the
lowest regions, are unsuited to these better kinds, because of their slug-
gishness and higher temperature; these are, however, well adapted to
other less esteemed, but at the same time valuable, species of fishes.
Most of these waters, in earlier tines, when the population was smaller,
were very rich in fish, and the greater ones were therefore regarded as
manorial rights, which, as such, were separately liable to taxation.
Forty or fifty years ago the greatest portion of the waters situated in
the mountain regions proper, and the. rivers generally, were what one
might call rich in fish, although the abundance, according to the state-
ments of the inhabitants, was even at this time cousiderably diminished;
but latterly the quantity of fish is steadily and rapidly being diminished
by the constantly increasing fishery of the growing population, which
in this country, as everywhere in Europe, urges on the pursuit, and
especially at a time when it is the most injurious to the continuance of
the fish supply—the spawning time—Dbecause the fish is most readily
caught on the spawning-grounds. The steadily diminishing abundance
only increases the demand instead of putting a cheek thercon. Fishing
implements were gradually constructed in such manner that the smallest
edible fish could never escape, and brooks which were the nataral haunt
of youny fish were swept systematically from one end to the other by
fine-meshed nets with careful search, so that only an insignificantly
8mall number could reach the age of reproduction. This was, of course,
Dot 50 everywhere in like degree; but over a large part of the country,
by this mode of proceeding, proscecuted more or less eagerly, has been
established « scareity which in places approaches complete absence of
fiSh of the Letter kinds, which were the chief object of pursuit, just as
In many other European countries. '

The sad result brought about in this manner, which in those places
had reached its culmination more than thirty years ago, is naturally
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universally regretted ; but the primitive consolation, that the Lord will
constantly take care of the continuance of the abundance of fish, and
that this gift was inexhaustible, was so rooted in their apprehension
that men ascribed the diminution of the fish to the most marvelous causes
instead of the real one.* Precisely the same thing occurred with the
most valuable of all our fishes, the salmon, which, however, is indige-
nous in only a small part of the course of our great rivers. In the be-
ginning of the century down to the end of its first twenty years, this
abundance was so great that in many places the servants stipulated
that they should eat salmon only three days in & week, DBut this abun-
dance, by the same mode of procedure as was employed for the fresh-
water fishes, and owing to other causes arising with the gradually de-
veloped industry, diminished to such a degree that the capture of a
single salmon had become in many places in Southeastern Norway a
rare occurrence, and it fell off to such an extent in many localities that
‘the merchants did not think it worth while to keep the implements of
capture, whereas formerly, when the price of the fish was only % to 4'of

_what it had in the mean time advanced to, good and even rich fisheries
were a yearly experience.

Such was the state of things in this country, as well as in many other
parts of Europe, when in this portion of the world it finally dawned
afresh upon the consciousness that man’s care, by bringing nature’s
powers into activity in an intelligent manner, might win from the waters
a considerable production of fish, a production which, when the business
is prosecuted with the requisite energy and care, might become very
considerably greater than one could have any conception of from pre-.
vious experience. Influenced by his own observation, it occurred to a
farmer in .the year 1842, in the Vosges, in France, to attempt to hatch
out young trout in order to restore them to a depleted river.t The

*1 have twice in Aal, in Hallingdal, received the explanation that the sca-worm
was the cause of the scarcity. The first time, in 1840, Vatsfjord was tho scenoc of its
ravages, and it issaid that they had procured castor, with which the water was sprink-
led around to poison or drive off the worm, but without avail; the fish were absent
and remained away. I have since had a good opportunity to sce who does the work
attributed to the sea-worm. Near sunset every cvening the pcople assembled from
every house in the neighborhood, and swept the water with fine-meshed nets, and
they canght therefore only very fow fish in the water, whereas the same littlo flow-
ing river was rich in trout weighing three-cighths of a pound to onc-half pound. The
last time, in 1872, T heard that Buvandet, below Rensfjeld, had been the scenme. A
clergyman, one of his agsistants, and a couple of farmers, owners of the water, had in
partnership sprinkled castor to drive off the sea-worm, naturally with the same success
as before. :

tIt is singular how seldom it happens that men avail themgelves of accidental
experience. The indication of artificial fish culture is not of rare occurrenco here,
since in many places the same experience is had as in the following case: In 1841, a
perfectly trustworthy man told me that he, some yoars before, had been fishing and
hunting late in the autumn at Gjendinsoset. Impending storms drove the fishermen
in the greatest haste away to their country district, 5 to 6 miles distant; the nots were
pulled up in the greatest haste, and the boat placed in the boat-house, while they
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attempt succeeded, and aroused general attention in France, and thereby
an impulse was given to a new industry, which, wherever the natural
fundamental couditions are present or can be procured, will bear fruit of
particularly great value. ' . .

Although, in the last century, this industry has received so little at-
tention in Burope that it might be regarded as entirety forgotten, it
has, notwithstanding, been known and practiced for a very long time.
The most ancient civilized people of the East, the Chinese, practiced it
steadily to a great extent, and have practiced it from time immemorial.
One of their proverbs reads, “The more fish a country produces, the more
men it produces.” Artificial culture is so ancient here that it is con-
sidered to have been always prosecuted, and they have many species of
fish which are cultivated in every house, in every pond, and which are
regarded as belonging as much to the household as other domestic
animals. They belong to the great cyprinoid family, are vegetable
feeders, and are fed just as regularly as cattle and other quadrupeds.
The stock is procured by collecting annually the naturally deposited
Spawn or naturally hatched young, and this collecting is a distinet in-
dustry. In the central provinces, which are drained by the Yangtse-
kiang, near Kieow-Kiang, in the province Kiangri, in the month of
April, more than 150 junks of a very considerable tonnage are occupied
in bringing in cargoes of young, which they transport to and distribute
in the interior of the country.

Just as fish culture is carried on everywhere, to a great extent, so the
Provisions of law have constantly received attention, in order that the
abundance of fish in the natural waters may not be diminished by mak-
ing them the subject of stringent legislation. It is said that 1,222 years
before the Christian era, an emperor of the Tscheou dynasty, together
with his consort, wished to go fishing ; it was in the fourth month, during
the spawning season. One of the prime ministers, Tschangsype, cast
himself on his knees before him, and submissively called his attention
to the fact that he was about to violate one of the most stringent laws
of his empire, and that by acting thus he might bring destruction upon
one of the most important of the common means of subsistence, whilst
he would thereby incur a great responsibility before the tribunal of
history. The emperor admitted that the minister was right, and de-
8isted from his intention. :

Fishing in all lakes, channels, and brooks which do not immediately

forgot to take out the plug, so that the boat might empty itself. On the following
8pring, when the boat again was put in the water, little young trout swarmed in the
Water remaining in the boat, hatched out from the spawn and milt which the im-
Prisoned ripe fish had liberated when they were taken from the nets. Hatohing may
8180 occur under peculiarly unfavorable circumstances, for it cannot be doubted that
the water must have been entirely frozen for & long time. To be sure, the boat was.
in the boat-house, which, during the winter, was covered, by suow; but the place

88 over thrae thousand feet above the sea, anc at this height the cold is considerable

and protracted, -
35 r
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flow out of or into a great river rich in fish is absolutely prohibited
during six months of the year, from March to September, in order to se-
cure the fishes against the rapacity of their pursuers and to insure
propagation. The maintenance of these provisions and political inspee-.
tion of the waters is presided over by specially selected mandarins and
private citizens, to which last the state leases fishing privileges by can-
tonments. These general lessees, called konau-ho, pay a yearly tax to
the state, and are pledged, 1, to appoint times for planting a quantity
of young fish in the waters leased by them, corresponding with the ex-
tent of these waters; 2, fo see that communication between their waters
and the rivers rich in fish is always open at the spawning season, so
that the fish may come into them to spawn ; 3, with a stringent watch-
fulness to see that no one fishes during the time from March to Septem-
ber, and that nothing is done which can work injury to the thriving of
the fish. In compensation, no one is allowed to fish in their canton-
ments without written permission, which they furnish to companies who
carry on fishing according to the regulations created by the lessees. In
rivers of medium size the close season is reduced to three months, and
in the largest rivers which empty into the sea every one is allowed to
fish during the whole year.

Owing to these provisions and the universal household fish-culture,
frosh-water fish constitute a very large part of the accustomed food of
the people, and so it has been from time immewmorial without this source
of nourishment ever having threatened to be exhausted.* The ancient
Romans likewise carried on systematic fish-culture to a considerable ex-
tent, and their methods have not in the flight of time gone entirely into.
oblivion ; but this cultivation was in the main only the enterprise of:
private individuals in inclosed fish-ponds. Universal legal provisions
having in view the preservation of the abundance of fish in the open,
generzlly accessible and public waters, scarcely existed ; because if this.
bhad been the case it would, like the rest of the Roman laws, without
doubt have been observed, at least to some extent, through the lapse of
time, and would also doubtless have prevented the universal diminution
of the abundance of fish, which in all the most civilized countries of
Europe exists even down to the present time. The praectice of the Ro-
mans ig, however, as remarked, not entirely forgotten ; they have in most
countries continued to a greater or less extent tomaintain fish-ponds,
and to supply themn with young in a manner which may be called artifi-
cial, in so far as this supplying goes on under direct human supervision,
and is not left entirely to nature’s care. It has similarly also been prose-
cuted here in Norway, at one time or another, by certain rich men ; they
say, alse, that the monks at Storhammer have attempted it. It is pre-
sumably this eircumstance alone which explains the occurrence in a
couple of places of a species of fish, the carp, which does not belong to
our northern fauna, and of another which is indigenous in the eastern

* Dabry de Thiersant, French consul-general in China, 1871.







