VIL—SHORT INTRODUCTION TO THE PROPER CARE AND MAN-
AGEMENT OF THE BALTIC FISHERY.

By 1I. WIDEGREN, Stocklolm, 1874.*

THE FAUNA OF THE BALTIC.

The fish living in the Baltic are either such as live and propagate ex-
clusively in salt water, ¢. g., the herring, the small herring, the codfish,
the flounder, and others, or such as must properly be considered as fresh-
Water fish, but which can live and propagate in the but slightly briny
Water of the large and small bays and inlets of the Baltic. The fresh-
Wa}ter fish which are also found on the coast of the Baltic and form the
Prineipal objects of the fisheries, are the perch, the pike, the roach, the
bream and other carp-like fish, as well as the burbot. DBesides these,
there are found in the Baltic several kinds of fish, which, like the salmon,
th? grayling, the gwiniad, and the eel, must chiefly be considered as
Migratory fish, staying sometimes in salt water, and at other times,
Principally during the spawning season, in fresh water.

R consequence of the character of the fish-fauna of the Baltic, the
fisheries carried on in its waters are not only sea-fisheries in the proper
s'ensg of the word, but also such fisheries as are carried on in our Swedish
‘3;:_95, with which many of the inlets of the Baltic—especially those

ich only through narrow and shallow sounds are connected with the
outer coast—show the greatest similarity in regard to those conditions
Which have an influence on the fisheries.

As we are going to give a short introduction to the care and manage-
Tnent, o_f ‘the Baltic fishery, we will first consider the fishery carried on
;'lrl the inner bays and inlets of the Baltic, and which, to distingnish it
. :;nkthe herring and other sea fisheries, is by the fishermen called
usec t:ﬁShel‘y” or “coast-fishery.” In this treatise we shall chiefly make
m 0. the latter name as more expressive of the idea, as thlS. name

entions the locality where this fishery is chiefly carried on, viz, the
Coasts of bays and sounds.

» o .
Kort Vugledumg for ()stersjii-k‘iskets riitta vird och bedrifvande af H. Widegren.
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L

THE COAST-FISHERY ON THE COAST AND IN THE BAYS
OIF THE BALTIC.

In order to carry on the coast-fishery in the proper manner, the first
thing required is an exact kuowledge of the mode of life of those fish
which are to be canght; and, secondly, an intimate acquaintance with
all the fishing-implements employed at different seasons of the year.
To do full justice to the subject would require more space than can be
allowed in a short introduction ; we shall, therefore, only give the most
important points which should be known and observed by a successful
fisherman.

Kinds of fish caught by the coast-fishermen.—The principal fish found
on the Swedish coast of the Baltic and in its bays and sounds are, the
perch, carp, crucian, tench, roach, chub, Cyprinus vimba, bream, pike,
salmon, trout, gwiniad, Salmo albula, burbot, and eel. As useful either
for bait or as food for larger fish we must mention the ruff, the stickle-
back, the minnow, the bleak, and the smelt.

Mode of life of the above-mentioned fish.—All the above-mentioned fish
have this in common, that at certain seasons of the year they visit cer-
tain places on the coast and the coast-waters, and that every year during

“the spawning season they go to such places as seem specially suited for
propagating. Although all of them may in a certain respect be more or
less called migratory fish, it hag been observed that each one of them in
those waters in which it lives confines its migrations to certain limits, that,
for instance, the perch and the bream, &e., eack only visit their certain
bay (and this a bay near to the deep water), and that they scarcely ever
extend their migrations beyond this, the limits of their wandering and
spawning, unless the spawning-places are disturbed or other natural
causes lead to a change. This characteristic trait of the fish, to confine
its migration to certain limits, and each kind and school to select that
spawning-place where it was born, is especially striking with the migra-
tory fish properly so called, the salmon, carp, gwiniad, and others, which
generally go up certain rivers and streams for the purpose of spawning.
By marking young salmon which were on the point of leaving the river
where they were born, it has been proved that these fish, which of all oyr
fish wander away farthest from their regular place of sojourn, nevertheless
return to it regularly., It has moreover been proved that if a whole
school of fish, for example, gwiniad, &c., having its spawning-place in a
small stream, is caught, nofish of this-kind will ever return to this stream,
although the nature of the water has remained the same, and although
they will continue to go in streams close by, where the fishing has not
been of so destructive a character. On the other hand it has been found
that fish have left such streams which, by draining, cultivation, or other
agencies, had their natural character changed so as no longer to offer &
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Suitable place of sojourn. Every oxperienced fisherman knows, morcover,
to what g degree the placing of fagots and the preparing of artificial
Sll)awning»places attracts fish and induces them to spawn in a certain
Place,

Rules for carrying on the fisheries, made in accordance with the character
of the different kinds of fish above mentioned.—The experience which has
been gained regarding the migrations of fish, their extent, and the con-
ditions under which they are undertaken, is of the greatest importance
to the practical fisherman.

In the first place it must not be expected that the fisheries will be
equally prodquetive every year, unless, especially during the spawning
Season, fishing is carried on in such a manner as always to leave a certain
quantity of fish in the water, so that the propagating process may go on
Undisturbedly. It is wrong, therefore, as is sometimes.done with us, Fo
use lurge seines and catch the entire school of fish coming to a certain
bay, in the hope that other schools from other parts of the Baltic will
50on replace it. Such a change from their regular route is entirely at
Varianee with the nature and habits of fish. I'rom what has been said
abOVO, it will be seen that in order to count on continued good fisheries,
the nature of the water should e kept unchanged as much as possible,
and in fact, it should in every way be made still more suitable for the
Various kinds of fish. Care should therefore be taken not to distarb
Vegetation in those places where fish spawn in spring, and as regards
the figh of the salinon family, which spawn in streams during antumn, it
Will be necessary to keep the gravelly bottom, which these fish like, free
from Iud, shavings, &c. As for keeping the natural conditions undis-
turbed, it must be mentioned that by excessive fishing—which unfor-
tunately i t00 often practiced with us—certain smaller kinds of fish, e. g.,
the bleak and the smelt, are not entirely destroyed, but that larger and
finer kinqs of fish are thereby deprived of their natural food, and are

U8 forced to eat their own fry, which of course seriously endangers the

e of the figheries. If a man wishes to improve his fishery, and does.
0t t0 a certain degree spare the smnall fish which are of no use for the.
table, ne would make the same mistake as ho who stocks wa-?er with fine
fish without supplying them with the necessary food. It is moreover
_Well known that in spring the fish generally go on grassy bottoms and
1R Small brooks and streams for the purpose of spawning ; that after this.
they go in deeper water, and later in summer stay at a certain depth;
th.a.t; i autwmnn they again seck sandy or grassy bays, and finally in
Winter either gather in certain deep basing of the sea or near currents.
From this knowledge it  follows, that in order to make the fisheries suc-
“essful, one should attentively follow the migrations of the different
kinds of fish all the year round, observe the exact time of their wander-
Ing from one place to the other, and finally cxamine the nature of the
bottom and the depth of the sea in different parts of the fishing-waters,
because g berson not acquainted with all these conditions cannot know
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with absolute certainty in which places the fish may be found at differ-
-ent seasons of the year.

A farmer or mechanic who only oceasionally engages in fishing, there-
fore, runs the same risk as a bird which, born in a cage, suddenly gains
its liberty. It starves to death on account of its lack of the faculty of
observing and its ignorance of those places where food may be found.
To this must be added the circumstance that a good farmer, accustomed
to handle the plow and spade, does but rarely possess the necessary skill
in using lines and hooks or nets, and will, consequently, not be a very
successful fisherman. Tishing should, therefore, only be carried on by
persons who have been able to gain some practice in it, and who can de-
vote their whole attention to it; and those who have such small fishing-
waters that it would not pay to keep a special person to take care of them
would, therefore, do best to club together with some of their neighbors
and let out their fishing-waters to skilled fishermen.

After having thus given the most important rules which should be ob-
served with regard to the mode of life of fish, and after having likewise
pointed out the way in which our fisheries could best be furthered and
protected, we will briefly mention the way in which a fisherman should
go to work, the methods of fishing, and the fishing-implements which ecan
and should be used at different seasons of the year.

Various ways in which the fisheries may be improved.—Rarely, or per-
haps never, do we find a sheet of water which is so favorable to the
propagation of the different kinds of fish living in it that its condition
could not in any way lLe improved, that is, inade more convenient and
suitable for the spawning of the fish. Just as the farmer must be very
careful to water, to plow, dig, and fertilize his ground, because, being
left to itself, it will be overrun with weeds and will not yield the produce
which, with some care, might be expected from it, thus the proprietor of
fishing-waters must talke care of these waters and aid nature by artificial
propagation, and make the water a suitable dwelling-place for the young
fish, and protect these as much as possible against their enemies. The,
propagation of fish fortunately goes on under such conditions as to en-
able man to extend considerable aid to nature; and to give this aid
should be the first duty of every proprietor of fishing-waters who has his
true interest at heart.

Of ourcommon fish, the perch, the pike, bream, roach, and other carp- ]1ke
fish spawn in spring or early summer, whilst the salmon, gwiniad, char,'
and burbot spawn in autumn and winter. Most of the fish which spawn
in spring lay their roe on pieces -of wood, aquatic plants, algre, grass,
reeds, &c., to which the roe remains sticking until the young have
slipped out. This is the case with the perch, for example, which lays its
eggs in bag-like heaps on pieces of wood or on reeds, as also with the roach,
whose roe is in separate grains, fastened to pieces of wood, stones, or
aquatie plants found near the shores of lakes. The pike, the bream, and
the tench and other carp-like fish lay their eggs on grassy bhottoms or
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among aquatic plants. These fish love to lay their eggs in places where
there is g current, as in small streams, the mouths of brooks, &c. The fish
of the salmon kind, on the other hand, lay their eggs free, not fastening
them to any object, and select for this purpose gravelly and stony places
in brooks and rivers, on whose free bottom they lay their eggs. In
order to protect the eggs which have been thus laid the fish of the sal-
mon kind heat the bottom with their tails, in order thus to cover the roe
With grave] and sand.
. Every one who intends to further the propagation of fish and thus to
Improve the fisheries must, in the first place, ascertain how those fish of
Which a7, increase is desired spawn in nature, and then to arrange his
Course of getion in acecordance with the knowledge gained. As regards
the fish of the salmon kind, whose roe generally takes a longer time for
de"elobmg, experience has shown that their number can best be in-
Creased by protecting the fish during the period it stays in the streams
and js occupied in spawning, and also by introducing artificial propaga-
tion, that is, impregnating the roe in an artificial manner and keepin:: itin
SDecial establishments until the young fish are large enough to take care
of themselves. As there can be no question of establishing hatcehing-
Dlaces fop fish of the salmon kind on the Baltic, as these would have to
€ made in hrooks and streams, this is not the place for describing the
4rrangement of such establishments; but we shall Lere mention the
Various means by which fish-waters may be improved.

If it is the intention to increase the number of those fish which spawn
M spring and whose roe is fastened to branches and other objects in the
Water, the owner of the water must, first and foremost, see to it that
Such objects are found in the water. This is all the more important as
ﬂll‘ough the destruction of the fovests, the draining of the marshes, and
the graqug) rising of the Scandinavian peninsula, the natural spawning-
Dlaces, at least in certain localities, are diminished or deteriorated. By
])lacing in the spawnin g-places, a short time before the spawning-sea@n
Canmences, fir branches two to three yards long, or fagots, or by laying
Dleces of 560 on the bottom of smaller sheets of water, or by planting
dquatic plants which it is known that the bream and other kinds of
fis brefer to lay their roe upoun, natural spawning-places may be
nuch improved. If such care is to be further extended to the young
fish Special ponds may be dug and their sides clothed with fagots or
Suitable aquatic plants. A number of fish which are about to spawn
are then placed in these ponds, where they lay their eggs on the fagots
f>r plants. The branches, full of roe, are taken out every day and placed
In 3 smaller pond 2 feet deep under the water, which by a hedge of
fagots is separated fromn the outer sea, so that large fish and crabs may
€ prevented from entering the pond and destroying the roe.

The bream, pike, and ide, which last-mentioned kind loves to lay its
eggs in flowing water on a grassy bottom, may be inclosed in separate
Smaller basins at the mouth of brooks aud streams where the above-
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wentioned natural conditions are found or can be artificially procured.
After the fish have laid their eggs they are caught and taken out, whilst
the roe is, of course, left on the grassy bottom until it is hatched. The
young fish are then allowed to go free if such is their desire. By these
and other similar deans the number of fish in a bay may be considerably
increased. It is evident, however, that these means will help but little
unless measures are taken to prevent the young fish from being caught
in nets with small meshes or with other fishing-implements. Care must
also be taken that the schools of fish in one and the same sheet of water
are not, by cxcessive fishing, diminished to such a degree as no longer
to be able to propagate their species at the rate necessary for keeping
up their numbers. He who cuts down the tender blade will never reap .
any grain, and he who only sows one-tenth of the seed which his field
ought annually to yield, will never have a full harvest. It is evident,
therefore, that the owner of fishing-waters must not only employ the
above-mentioned means for increasing his number of fish, but must also
see to it that the spawning process is not disturbed and that the tender
young fish are properly protected. With the view of obtaining this end
and in view of the fact that fish will wander from one sheet of water to
the other—thus making it possible that one owner of fishing-waters may
disturb the fisheries of another—the common interests of the proprietors
of fishing-waters imperatively demand that all ecarry on their fisheries in
a manner suited to the nature of the fish and the peculiar condition of
the water. He who desires to reap a full harvest from his fishing-waters
must, therefore, not ogly himself carefully observe all the rules necessary
for preserving and protecting his fisheries, but he must likewise see to
it that his neighbors do the same. Wherever such rules have not yet
been adopted it will be in the interest of the owners of fishing-waters to
introduce them as soon as possible, as only after this has been done will
there be any reasonable hope that the measures for improving the fish-
eries will be successful.

‘With regard to the nature of the fauna of our Swedish coast, there
are chiefly two rules which ought to be observed in fishing, and these
are, not to fish with nets during the spawning-season, and not to use
nets whose meshes are shorter than one decimal inch, except in.cases
where bait is to be caught. Just as important as it is in spring to pre-
pare suitable spawning-places for the fish, it will be to see to it that the
above-mentioned rules are not transgressed during the year. Where all
the possible means have been employed for aiding the propagation of
tish, and where only suitable fishing-implements are used, the owner of
tishing-waters, like the farmer, must not miss the harvest-time. Human
ingenuity bas, fortunately, in course of time invented so many methods
of catching fish, that lie who is well versed in thesc methods may derive
a benefit from his fishing-waters nearly all the year round without using
methods of fishing by which the young fish are destroyed, or by which
the future of the fisheries is undermined.
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Seasons and implements for the Baltic coast fisheries.—As the pike be-
8ins to spawn earliest in spring, and as it is a voracious fish-of-prey which
should not be spared too much, it should form the first object of fishing.
For thig purpose it is necessary, before the ice is completely gone, to
close the entrances to the larger inlets by brushwood. As the pike in
most parts of the country begins to spawn much earlier than other fish-
Spawning in spring, nets may be used, at any rate in the beginning of
this fishery, Towards the end of April or the beginnfag of May, when
the perch, the roach, the flounder, the bream, and other fish commence to
SPawn, net-fishing must, of course, be stopped, and stationary nets should

© used, placed at right angles with the shore, and so as not to close the
entrance to the smaller inlets where these fish usually spawn. Whilst.
the ice lasts, traps should be set for catching bream. Bundles of brush-
Wood are also laid in May with traps for catching roach. Those roach
Which are caught during the spawning-season should be kept in marshy
Waters in a convenient place, so that during suinmer they may be used
for bait, In the same manner smelt and bleak are also caught with large
Dets, and are used for food or for bait. It must be mentioned that fish
Caught during the spawning-season will live much longer in marshy
WVaters than those caught when the spawning-season is over. A wise
ﬁsherman, therefore, will supply himself with as much bait as possible
(luring the spawning-season. Besides nets and traps, wicker-baskets
are used during the spring spawning-season for catching perch, bream,
Dike, &c., and are placed as deep as possible, as also the so-called Hertz-
an’y nets, which are used at some fishing-stations, and with which gen-
¢rally a good many fish are caught.

T the spawning-season has closed, fish may be caught during June
flnd J llly, either with fishing-lines in deep waier or with nets in the fish-
'Ng-Waters and other places suitable for this implement, Different kinds
of fish, of course, require different kinds of bait, live fish, fry, or worms,
according to the kind of fish you wish to catch, whether pike, pe-rch,

Téam, or gther fish. At midsummer-time, fishing with hooks and lines
Properly commences. In July, immediately after the bream has done
SPaWning; this fish is caught with smaller nets, which have a purse with
large megles, These nets, which are chiefly used in the province of
Skine (Southern Sweden), are let down from two boats in deep water,
and in favorable weather a good many fish are caught in them. These
Dets only cost from $4 to $5.50 (American money) apiece. In July and.
August fishing is carried on with seines, common nets, and hooked
Poles, Casting-nets are also during summer thrown out among the
reeds, and are used for catching all kinds of fish, with or without poles.

_UI'ing the autumn months seines and nets should chiefly be used, espe-
Clally in those places where the bleak and smelt spawn. But even dur-
ng this season 2 good many fish may be caught in deep water with
deep-water nets, During winter, traps are set in streams and the mouths
of brooks and in the spawning-places of the burbot, for catching this kind



124 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

of fish. In deep bays nets are set during winter, towards which the fish
are driven by poles. Under the ice roach are caught in traps and are
then used as bait for pike, which kind of fish is even caught under the
ice with hooked poles or hooks and lines. By using the methods of fish-
ing mentioned above, at the different seasons, a thrifty and energetic
fisherman may derive a good income from his fishing-water all the year
round.

I1.
THE FISHERIES IN THE OPEN BALTIC.
a. THE IIERRING-FISHERY.

The different Linds of herring which are found in the trade and on the
coast of Sweden.—It is well known that in the sea which surrounds the
Scandinavian peninsula there are found different kinds of herring, vary-
ing in size and fatness, which on certain portions of the coast are
caught, and prepared in different ways reach the great markets under
different names. Nearly all over Sweden the following kinds are found
in the trade: Norwegian herring, griben herring, lodd herring, fat her-
ring, Gottenburg or Bohuskin herring, Kulla herring, Bleking herring,
small herring, anchovies, skarp herring, spiced herring, &e. All these
different kinds are prepared from only two kinds of herrings, viz, the
herring proper (Clupca harengus, L.)—in the Baltic called ¢stromming?—
and the sprat (Clupea sprattus, L.), of which the former both in nature
and in trade oceurs in far greater numbers than the latter, which is only
canght and prepared to a comparatively small extent, mostly as ancho-
vies. As the ¢ strémming” is nothing else but a variety of the herring
proper, as Iintend to show later, the terin “herring” used in this treatise
is understood to mean both the herring of our western coast and the
« gtrémming.” The sprat can easily be distinguished from the herring
proper by its smaller head and by the circumstance that its ventral fins
are nearer the head than with the herring proper. The sprat, moreover,
on its lower side ends in a sharp edge somewhat resembling a saw, which
is not the case with the herring. ,

The herring, which on certain coasts forms a rich source of income,
has its proper home in the North Sea and the Atlantic Ocean, but is also
found in the seas connected with the above, the Kattegat and the Balflc.
Like other fish the herring has also in course of time undergone certain
changes regarding size, fatness, &c., according to the different seas or
fiords where naturc has placed it. These changes have chiefly been
caused by a difference of food not only in the Atlantic Ocean, the Kat-
tegat, and the Baltic, but even in different portions of the Western Sea
and the Baltic. We thercfore find that every portion of the ses and
even certain bays have, so to say, their own race of herrings, which cer-
tainly are not a different species from those found on other neighboring
coasts, but which, nevertheless, can easily be distinguished as a different






