XVIIL—SPECIAL RESULTS OF THE INVESTIGATIONS RELATING
TO THE HERRING AND HERRING FISHERIES ON THE WEST
COAST OF SWEDEN MADE DURING THE YEARS 1873-1883.*

By A. V. LJUNGMAN,

1. NATURAL HISTORY OF THE HERRING.

As regards the preparation of a natural history of the herring, I have
found it necessary, in view of the principal aim of my investigations,
and my limited time and means, to confine my work to the preparation
of what was of special importance for this aim, and what could be ob-
tained in the unfavorable circumstances under which I had to work.
Here, us the Royal Academy of Sciences stated in its mewmorial of March
12, 1873, a larger force of men and an ample supply of apparatus was
beeded; and as this requirement was not met, I felt compelled to aban-
don the special investigations of such matters as formed the subjects
of exclusive observations by other naturalists, and to concentrate my
activity upon those subjects which were essential towards answering
the questions in law and general administration, which I had met with;
8uch as, the “spawning of the different races of herring;” the cause of
the periodicity of the Bohuslin herring fisberies; and the gathering of
8eneral data relative to the races of the herring and the sprat, their pro-
Pagation, growth, mode of life, their migrations, and their physical and
biological causes.

As regards the different races of herring and their spawning, the in-
Vestigations have shown that the herring which forms the object of the
famoyg Bohusliin herring fisheries is a sea herring, belonging to the

0rth Sea, which spawns partly during the first part of autumn and
Partly towards the end of winter or in the begivning of spring, and which
ouly at secular periods visits the eastern part of the Skagerack; whilst

he herring which perinanent]y lives in these waters is a coast herring
ad spawns in spring. The younger among these coast herring seem
o spawn later in spring than the older ones; according to G. Winther’s
0bsorvat;ions this is also the case with the herring in the sound, which
SPawn in autumn. Professor Nilsson, however, Supposcs that the very
Teverse is the case with the herring in the Kattegat, which spawn in

u ~F"°."1 “Rortfatiad beritiolse dfver de under drtiondes 1873-1883 ulforda votenskapliga
"deradkningarna.” Translated from tho Swedieh, by HERMAN JACOBSOX.
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autumn, and thinks that the younger herring spawn before the older
ones. This whole question deserves to be further investigated both as
regards the herring fisheries in the Kattegat, and in the North Sea.
The information relative to the permanent occurrence in the eastern
part of the Skagerack of herring which in autumn spawn on the coast of
Bohuslin has not been fully verified. The two principal kinds of her-
ring referred to above; viz, the coast herring, which spawns in spring,
and the sea-herring, which spawns in autumn, are even at the present
time caught in considerable quantities on the coast of Bohuslin. As
they are principally half-grown fish of medium size, they must come
mostly from some other place than the eastern Skagerack. Although
it has so far been impossible to obtain absolute certainty as to the proper
home of these herring, it is nevertheless highly probable that such
herring from the Kattegat, or perhaps from the North Sea, pay occa-
sional visits to the coast of Bohuslidn. In that case we would perhaps be
justified in speaking of an identity of race between this half-grown her.
ring and the so-called “old " sea herring. The question of difference
of race and local origin of the herring visiting the coast of Bohusliin is,
however, so complicated and difficult, that it will hardly ever be satis-
factorily answered; cven in the best view the time for such a solution is
very far distant. The external differences of shape between the different
races are very small, and, moreover, individuals of one and the same race
frequently differ from each other. People have gone too far, however,
when on account of such differences aud connecting links between the
various races of herring, they have concluded that there isno difference
of race at all, but only a difference of individuals. By arguing in this
way, the existence of any race of animals might be denied, which would
mean nothing more nor less than cutting the knot mstead of solving it,
If no such variations or.connecting links could be proved, we would be
confronted by different species, and not by varieties of one and the
same species. To prove the existence of varieties presupposes always
that we should find some variations from the same, which in reality are
nothing but exceptions from.the common rule.

Relative to the spawning season of the sea herring which, during the
winter of 1877-"18, returned to the coast of Bohuslin, there has been a
difference of opinion between me and Mr. von Yhlen and Prof. T. A.
Smitt, who declared that these herring visited the coast of Bohuslin
for the purposec of spawning, and that they spawned there during the
first part of winter; whilst I maintained that they did not visit the
coast for the sake of spawning, and, moreover, that they were partly
herring belonging to a variety which spawns in autumn, and partly
such as spawned towards the end of winter and beginning of spring; .
the same occurs on the east coast of Scotland, where two different kinds
of herring are found, which spawn at different times. The correctuess
of my view has becn proved by the experience of later years, and by
other naturalists. Professor Smitt, in his report to the minister, of
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October 25, 1880, gave the spawning season of the sea herring in ac-
cordanco with my view, but Mr. von Yhlen not only held to his erro-
neous and fully refuted opirvion, but even gave more opinions of a similar
character, showing that even in his published reports he does not blush
to deliberately make statements which he knows not to be true. As
regards the common opinion—also defended by my opponents—that the
brincipal characteristic of the great Bohuslin coast herring fisheries
was that they related to spawning fish, I stated emphatically that this
had not been the case during the greater portion of the preceding her-
ring period, and that probably there would be no difference in this re-
.8pect during the period recently begun. I also advanced a theory that,
as a general rule, fisheries for spawning fish occurred about the widdle
of a Bohuskin herring period—changing my views in accordance with
actual facts— whilst my opponents endeavored to change these facts and
to make them agree with their preconceived opinion. The undoubtedly
correct statement made by me in the beginning of 1879 that the herring
fisheries which commenced on the northern part of the Bohuslin coast
during the winter 1877-"78 were not fisheries for spawning herring, has,
Strange to say, been interpreted by Professor Smitt (who in 1880 took
Iy opinion to be correct) in such a manner that I seem to have denied
that a new fishing period had commeuced during that winter.

As regards the herring which spawn towards the end of winter and
generally in the beginning of spring, and which in comparatively small
Quantities are caught among the other herring, several opinions have
veen advanced. Some believe that these are the older and stronger
Individuals of the coast race of berring (spawning in spring)—Prof. S.

ilsson and others—whilst others think that they are a separate and
o.e pelagian form of herring (H. tridegren), belonging to the fauna
of the eastern Skagerack. Others again suppose that, like the sea
herriug Spawning in autumn, they are herring which, during the fishing
beriod, Lave immigrated from the North Sea, in which lat er caso they
ay either form a separate race of herring (my own view) or be simply
the olger among the sea herring (F. Trybom) which spawn in a.utum.n.

.he opinion advanced by Professor Nilsson at one time (in the begin-
Ling of 1879) seems to me to offer a simple explanation of tho case, and
t‘h,er“-fOI‘e is admissible; T cbnscquently endeavored to make it agree
With the circumstances of the Bohusliin herring fisheries, both between
and during the herring periods. On the coast of Bohuslin, and on some
Other coasts, rich herring fisheries generally commence with small and
inferior berring, which seem to have their home near the coast; and
Ouly after the fisheries have been continued for some time are herring
aught, which come from g greater distance. This fact may be explained
®lther by tne herring living near the coast having to give way to the

8reat magses of herring coming from the sea, or by supposing that
Oth these kinds of herring are enticed or driven towards the coast by
One ang the same cause, in which case those nearer to the coast are, of
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course, caught first. If the race of great herring in question had its
permanent home in the eastern Skagerak, it ought to approach our
coast only a little before (or almost at the same time with) the herring
which come from a greater distance; whilst on the contrary, like all large
and full herring, they remain in greater deptls, aud never go as high up
the fiords as the smaller or the speut herring. Dr. Trybom’s objection
seems to have been caused by his overlooking the common circumstance
that rich herring fisheries are preceded by small and inferior berring,
and that the herring in question need not be found any nearer the coast
than the spent herring, even if they should have entered a large fiord
somewhatearlierthan the latter. Lastyear'sexperience, however, scems,
in my opinion, to point to the fact that these herring are a separate race,
which possibly may in some way be connected with the Norwegian spring
herring, which they resemble in several important points. Dr. Trybom,
who, during the winters of 188081 and 188182, visited the coast of
Bohustin to study the herring and the lerring fishéries, considers it
probable that the larger among the herring spawning in autumn which
visit the coast of Bohuslin, finish their spawning process so late in the
season, that instead of its going on during the coldest season, it goes on
towards its close, which is towards the end of winter or beginning of
spring. As an objection to this view it may be said that a delay of
from three to four, and even five months in the spawning season of part
of a race of herring, although on the east coast of Scotland and some
other places, assumed as an explanation of entirely different circum?
stances, is hardly credible, and bas, as a fact, not been observed eithér
in the North Sea or the Kattegat. No such autumnal spawning is
known on the west coast of Norway. The lerring which spawn in
spring in the southern Kattegat and the Sound and Belt are smaller
than the herring of the same waters which spawn in autumn; and are,
moreover, distinguished from the Jatter by external differences of form.
The herring of the southern part of the North Sea, which spawn towards
the end of winter, also seem to be smaller than the herring of the same
waters which spawn in autumn. This whole guestion can hardly be
answered satisfactorily before the present Bohuslin herring period has
come to a close, and proper observations have been made relative to the
interval between the periods. 1t is not, however, of any great practical
importance, at least as far as the choice between Dr. Trybom’s opinion
and mine is concerned. If we desire to enter the unlimited domain of
suppositions, we shall here find a promising field for numerous new
hypotheses.

As regards the question of the origin of the different races of her-
ring, it will be sufficient to say that as a general rule it is treated in
too one-sided a manner as an isolated fact, or, at best, but few of the
circumstances which have something to do with it are taken as a suf-
ficient explanation. The same remark also applies to the question as to
what races of herring are actually found in the Skagerack. This as a
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general rule has been treated far too lightly. If itis desired that this
question should be answered in- a more satisfactory manner than it has
been thus far (which is amply sufficient as far as the aim of my investi-
gations is concerned), a person should be commissioned to make observa-
tions, who can give his whole time and undivided attention to the sub-
Jject.

The spawning-places which are the immediate occasion of the great
Bohuslin herring fisheries during the intervals when the herring do
not enter tho eastern Skagerack, and during the herring periods when
they do not spawn near the coast, are not known; and owing to lack of
time and means I bave not been able to make a search for them, although

“from information furnished Ly fishermen and from other circumstances
known to me, I have been enabled to form a tolerably correct idea as to
their location. It is certain, however, that Mr. von Yhlen’s and Profes-
sor Smitt’s supposition that the herring spawn in the open sea, off the
coast of Bohuslin, in the great depths, and on the soft clay bottom which
is found there, is incorrect; for nothing of the kind is known from any
other sea; but, on the contrary, wherever the spawning of the herring
has been observed it invariably was found to take place on a hard bot-
tom, or on one covered with rich vegetation. It should be remem-
bered that the spawn of the herring adheres to the object over which
the spawning process goes on, and that therefore the clay bottom of the
great depths cannot be a suitable place.

Auother question of great importance relative to the object I had in
view was the one as to the cause of the close of the last Bohuslin her-
ring period, and of its return. With the view to explain this periodicity
from physical or biological circumstances, I have endeavored to ascer-
tai., us accurately as possible, the influence of these circumstances on
the movements of the herring, and have at the same time studied
as carcfully as possible all the historical data relative to- the different
herring periods and the great herring fisheries in the North Sea.- I
have done this in order to find out whether a secular periodicity was
a general characteristic of these fisheries, and whether this very perio-
dicity formed a sort of connecting link between the different fisheries.
My observations bave finally led me to the conclusion that the great
Bolwusliin herring fisheries for nine centuries have formed a regular
8eries of periods, which, in spite of what Axel Boeck thinks he has
Proved, alternated with the great spring herring periods on the west
Coast of Norway; and that, owing to the great depth of the sea and the
lack of great connected banks, suitable for spawning places, off the
Coasts of Norway and Bohusliin, the coast fisheries in these regions could
Dot be carried on with seines at all times with the same favorable re.
Sults. On the other hand, near the coasts of Great Britain there is found
an extensive plateau of such banks, whose location is such that the
fishermen can reach the herring when they move towards these banks,
Or when they occupy them, without being obliged to go away from the
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coast far enough to take from their fisheries the character of coast fish-
eries. Owing to the distance, it is almost impossible, at least with sail-
boats, to carry on any coast fisheries on the coast of Bohuslin during
the period when the sea herring do not enter but pass by the Skagerack
on their way to the spawning grounds in the North Sea, as is the case
during the intervals between the Bohusliin fishing periods. I have also
succeeded in explaining in two new ways the secular periodicity of the
Bohusliin herring fisheries ; and so far all attempts to disprove my ar-
guments have proved unsuccessful. In the first place I have endeavored
to explain this periodicity by changes in the prevailing biological con-
ditions, consisting in a gradual change of the local fauna and flora of
the sea through the great masses of herring visiting these regions for
many years in succession; and in the second place, by assuming a sec-
ular periodicity in all the outward conditions of nature prevailing
throughoutthe entire region inhabited by herring. This Jast-mentioned
periodicity is supposed to compel the great schools of herring to move
from one place to the other in search of food, and also of spawning
places. It is very probable, however, in my opinion, that these two
causes work together, In giving this explanation I have also been able
to explain the regular changes of time and place where the sea herring,
during the fishing period, approach the coast of Bohuslin. By con-
tinuing my observations I arrived at the conclusion that the second way
of explaining the periodicity is probably the one which reveals its most
important cause, since I gncceeded in showing that the Bohuslin her-
ring periods agreed with corresponding and well-known periods in the
change of weather, the occurrence of northern lights, the number of solar
spots, &ec. ; and that the richest fisheries during a period correspond with
a peculiar disturbance of or change in the relation between the solar
spots and the temperature, which only takes place during the periods
when there are herring fisheries on the coast of Bohusljin, but not during
the intervals between the periods. These periods oh an average last
fifty-six years; and as several scientists, with good reason, have sought
to explain these periods in the occurrence of solar spots from the vary-
ing position of the principal planets towards the sun, it seems to me
that we may look in the future for so complete an explanation of all
these circumstances that we shall be enabled to tell beforehand with
some degree of certainty when these periods will occur, and in what
respects they will differ from each other. From what is so far known
relative to the Bohuslin fishing periods, I have considered myself justi-
fied in drawing the conclusion that as regards the extent of the fisheries,
very extensive and less extensive periods alternate. The reason why
the intervals between the fishing periods are not equally long must be
sought in the fact that the herring come near the coast at a time which
varies with every period, which of course also causes the fishing period
on the inner coast to vary in length, It may also be supposed that the
different fishing periods differ in another important point. Thus, the
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present period does not seem to show a regular tendency to rapidly de-
velop into decided autumnal fisheries, most productive on the southern
part of the coast, which so strongly characterized the preceding period,
8o far as known the longest of all Bohuslin herring periods; the pres-
ent period also began some years after the beginning of the fifty-six
years’ period, whilst the preceding period commenced some years before
that time. My explanation of the cause of the secular periodicity of
the great Bohuslin fisheries is also of great practical importance to the
fisheries, as it enables us to tell with a considerable degree of cer-
tainty when the fishing period will come to a close. 1tis not known
that any of the preceding fishing periods coutinued after the correspond-
ing period of solar spots and northern lights.

In accordance with my view of the causes of the secular periodicity
of the great Bohuslin herring fisheries, I was enabled to predict as
early as 1875 and 1876 that a new herring period was near at band,
which prediction I based partly on the historical experience relative to
the return of these herring fisheries after a certain time, and partly on
the considerable changes in the great North Sea herring fisheries, ob-
served since the winter of 1860-1870, and the occurrence of sea-berring
in the western part of the Skagerack during the autumn of 1875. Since
the beginning of the present fishing period, Professor Smitt stated in
his report to the minister, dated April, 1878, that as early as 1876 he had
mentioned in the Royal Academy of Sciences a change in the migrations
of the schools of herring, caused by the circumstance that several large
fish of the mackerel kind, especially thoge known as “ herring-hunters,”
had come near the coast of Bohuslin; and later he refers to this state-
ment in such manner as if he intended to say that he had predicted the
hear approach of a new herring period. This highly improbable sup-
Dosition was proved by me to be incorreet, and nothing more has been
hearq regardingsuch ¢ herring-hunters” from more southerly seas, where
Do herring are found. Nothing of the kind is known relative to the
NOI‘Wegian, Scotch, Iceland, and American berring fisheries, and the
first fish of the kind (herring-huunters) was caught on the coast of Bo-
huslin, as early as 1863, therefore many years before the changes in the
North Sca lerring fisheries referred to above took place. As fish be-
longing to southern seas are every now and then observed on tho west
Coast of Sweden, the occurrence of these mackerel does not justify us in
assuming a change in the currents of the sea; there are, moreover, cir-
Cumstances which speak more for an increased access of northern than
of southern water to the waters of the Skagerack.

2, HISTORY AND STATISTICS OF THE HERRING FISHERIES.

. As regards the history and statistics of the Bohusliin herring fisher-
1e8, the result of my investigations bas, so far, principally consgisted in
the publication of brief reviews on the history of these fisheries. But

have made extensive studies for a comparative history not only of
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these, but also of the great North Sea herring fisheries, with the view to
throw more light on many a fact in natural history and political econo-
my, which is of importance in the definite solution of the great herring
problem. These studies should, bowever, be continued in foreign libra-
ries and archives, before it is possible to obtain sufficient material for
producing a work which will materially benefit science and the public.
I shall, however, give a brief review of the more important points in my
observations, so far as they have been published.

As I have already stated above, I have succeeded in showing the
probability that the Bohuslin herring periods form an entirely regular
series. which can be traced, though not in all cases with absolute cer-
tainty, for nine centuries. Formerly all this was a matter of mere sup-
position, but I succeeded in furnisbing undoubted proof of the herring
period during the fifteenth century by the old document of June 22,
1496, relative to the Vinga coast and its allegiance 1o Sweden and Nes-
tergotland. The proof which Asel Boeck produces for herring fisheries
on the coast of Bohuslin during the fifteenth century is a bull of Pope
Nicholas V, dated July 15, 1453, relative to the nobility’s refusing to
pay the tithes of fish; but this bull may refer to the Norwegian coast
as well as to the Swedish coast. Still less importance can be attached
to Boeck’s supposition, that a legend mentioned by Peder Clausson Friis
of herring fisheries which had been disturbed by sorcery refers, to the
herring period of the fifteenth century.

I have also shown that the herring period mentioned by Boeck, as
having taken place between 1260 and 1340, and given by him as a proof
that the Bohuslin herring fisheries and the Norwegian spring herring
fisheries took place about the same time, did not take place at that time.
It is hardly credible that fisheries which commenced in 1260 should
within a few years have developed to such a degree as to cause the isl-
ands on the coast of Bohuslin to be cultivated. King Hakon the Old
died during an expedition to Scotland in 1263, and the improvements
on the coast of Bohuslin for which he is praised in the Sagas, and which
seem to point to rich herring fisheries, could hardly have been made
during the last years of the old king’s life, which were greatly dis-
tarbed by wars. There is, therefore, no reason to suppose that there
wererich herring fisheries on the coast of Bohusldn duringthe thirteeenth
century, but it is certain that such fisheries took place on the Bohus-
liu coast in the beginning of the fourteenth century, at the same time
when it appears that but few herring came to the coast of Norway.
The fisheries during the reign of King Hakon the Q1d, referred to by
Boeck, probably took place during the first balf of the thirteenth cen-
tury, so that we would get two herring periods instead of one. For the
same reasons that Friis, Holmberg, Boeck and others have supposed
that herring fisheries took place during the reign of Hakon the Old, we
may suppose that such fisheries took place during the reign of Sigurd
Jorsalafar. Taking the herring periods, which are well established,
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during the eleventl, sixteenth, seventeenth, and cightecuth centuries,
we get a regular series of herring periods, alternating with intervals
wlhen no herring came near the coast; and wo are justified in explain-
ing this secular periodicity from natural causes.

I have gathered many important data relative to the herring periods
during the seventeenth and cighteenth centuries, thus, e. ¢., that during
thie seventeenth century the fisheries first eame to a ¢lose iu the south-
ern part of the coast, and that during the cighteenth centnry the fisheries
commenced in the northern part of the coast, &c.

I have studied all the old authors on the subjeet, and have anived at
the conclusion that as early as the first half of the seventcenth.century
beople knew that these fisheries were secular and periodical. I think
I have also succeeded in showing, in opposition to Boeck’s views,
that the Bohuslin herring fisheries alternate with the spring herring
fisheries on the west coast of Norway, so that these two fisheries never
flourished at one and the same time, but that they commenced on one
Coast when they came to a close on the other, and vice verse; and Ihave
finally heen able, guided by historic data, to predict the near approach
of rich berring fisheries at a time when Mr. von Yhlen proclaimed in
_the newspapers that no such fisheries could be possihly looked for.
I have also by my study of the comparative history of the herring
fisheries been enabled to furnish important cootributions towards a
more correct view of the actual importance of the old Scania and Dutch
h.el‘l'iug fisheries, and have pointed towards a possible secular periodi-
City in the Duteh herring fisheries in the Zuider Zee and the Scotch
herriug fisheriesin the Ifirth of IForth and the Moray 1%irth.

As regards the statistical part of my work, its very nature confined
‘t to the gathering of the data which are absolutely necessary for judg-
Ing of the value of thé present Bohuslin herring fisheries, and to the
Study of such statistics relative to foreign fisheries as might aid in
t111‘0wiug; more light on the subject in hand.

3. VARIOUS METHODS PURSUED IN THE HLRRING FISHERIES.

Of fay greator interest to the general public, aud much better known,
have been my labors relative to the methods of carrying on the herring
fisheries on tho coast of Bohuslin. The different views as regard the
Vest method of eaarying on these fiisheries have led to a lively inter-
;‘]hallge of opinions, in which my views have met with wnost f&L}’OP, al-
ongh they could not afford the fishermen any peeuniary assistance
i;?]m the public fund. A I have aimed at was to intluence public opin-
Jhand thus to exercise a good influence on the development of the
ﬁsheries’ which unfortunately cannot be said of the endeavors of my op-
Donents, i

As T had 1o means of introducing by way of experiment new fishing
Apparatyg itind methods, I had to confine myself to poiut out, principally

» Mis, (7—ng7
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by statistical data, the different econowic advantages of the various
methodsand apparatus. The sameformed the object of Prof. S. Nilsson’s
and other prominent scientists’studieshalf a centuryago. Tley started,
however, from the supposition that, as regards the method employed, tho
herring fisherics on the south coast of Sweden could hardly bo excelled.
Their ideas were very correct, however, as to the desirability of the Bo-
huslin people retaining their metbod of seive-fishing, unless they were
forbidden todoso ; theconsequence was the prohibition of such seines for
the herring fisheries by paragraph 22 of the fishery law of 1852. Their
opinion that nets are absolately preferable for the herring fisheries has
been refuted by wme, when I showed that different economical and phy-
sical conditions may necessitate the use of different apparatus and meth-
ods of fishing, and that because a certain apparatus or method is the

“best in one locality one is not justified in supposing that it sbould apply
to every other locality. 1 have furtherinore called attention to the
enormous difference between fisherics on a large and a comparatively
small seale, and havo shown that even fisherics of the latter kind may
pay in those parts of the coast of Bohuslan where, owing to the small
quantity of fish, the prices are very high. In the very beginning of my
labors I was enabled, guided by statistics from Scotland, to show the
absolute necessity of equippiug large and more powerful boats and fur-
nishing them with superior apparatus, if the seine fisheries in the Skag-
erack were to yield good results, and have pointed out this necessity in
my memorial to the minister dated in February, 1378. Seine fisheries
carried on during autumn and winterin the opeu sea require strong boats
and numerous seines, so that the quantity of fish in the various hauls
may make up for the naturally smaller number of chances to make hauls,
and that the number of these chances may be increased by the use of
strong boats and guperior apparaus as is done by the Yarmouth fisher-
men and others. All this, however, requires more capital than our fish-
ermen can command at the present time; great herring fisheries with
seines cannot be developed all at once, not only Lecause they require
much capital, but also competent men to lead the fishing expeditions,
and experienced sailors and fishermen. The German experiments at
Emden show how much time it takes to develop such fisheries to any
eonsiderable degree of importance.

I have never, as Professor Smitt seems to intimate, worked against
the introduction of seine fisheries, but all I have done was to publish
reports, for the benefit of the public, on the relative advantages of the
different kinds of apparatus, and il this connection I have pointed out
the facts that seine fisheries on a large scale required, not only much
eapital, but also so large a number of fishermen, that on the coast of
Bohuslin we would have to take them away from other trades ; that
the development of the Bohuslin fisheries, starting from the present
method and aiming at such fisheries as are carried on on the northeastern
eoast of Amecrica, would be most desirable under the existing circum-
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stances. The American method of carrying on the fisheries, with large
and fast vessels and seines, promises to us profitable fisheries, and to
espeeially develop the herring fisheries in such a manuer that, instead
of drawing the fishermen away from the great sea fisheries, and thus
hurting themn, they will, on the contrary, be furthered and increased to
a degree of prosperity hitherto unknown with us,

Professor Smitt has several times reproached me that by my experi-
ments I had endeavored to introduce large scine fisheries for herring
in the Skagerack, and declared that our population would thereby sufter
considerable losses, to which I could boldly reply that 1 did not have
a single eent at my disposal for making such experiments.

As the terms ¢ great fisheries,” ¢ great sea fisheries,” and ¢ fisheries
at a distance from the coast” (utomskirsfiske) refer to very different
kinds of fisheries, and should not be confounded with each other, 1
shall give a brief explanation of theirmeaning. As the ¢ fisberies off the
coast” ave carried on under such cireumstances that the fish cannot be
taken home every day, but must be either kept or prepaved on board
the vessels, or delivered to other vessels out at sea, they are called
“ great sea fisheries.” ¢ Great fisheries” are those sca fisheries which
are carried on on a large scale in the service of private capital, as is
the case witl the seal and whale fisheries. ¢ Great fisheries” can be car-
ricd on hoth at a distance from the coast and near it. Ay ¢ great fish-
eries” at o distance from the coast, we may mention tho great Dutch
herring fisberies in the North Sea, the beam trawl net fisheries in the
North Sea, the French and English cod fisheries near I¢eland, &e.  As
“great fisheries ¥ near the coast, we may mention the former herring
fisheries of the Dateh and Germans near the west coast of Scandivavia,
the former Dutch herring fisheries on the west coast of Scotland, the
herring fishervies of the Northmen near Iceland, &e. Coast fisheries
can be carricd on both near the coast and at some distance from it,
as the natural conditions will allow.” The most important coast fish-
eries in Jurope are the Scotch herring fisheries, and the Norwegian
cod fisheries near the Loffoden. :

I have endeavored to benefit the herring industry, as regurds the
catehing and salting of the fish, and as regards the results of the fisher-
les, by publishing a veview of the influence, oun the migrations of the

erring, of physical conditions.

. {\S regards the preparation of herring and the herring trade, my ac-
Uvity has, likewise, from want of funds, been limited to the publication
of Several pamphlets, by which I have endeavored to create a public
OPinion in favor of the introduction of suitable improvements in the
Methods of preparing fish, and of proper laws for aiding and encourag.
g this trade. .

'1_'1lus, atthe very beginning of the present fishing period, 1 made trans-
hl-pons of Th. D). Lauder’s and O. N. Ldberg’s works on the preparation
of herring, and pointed out the great importance of having that portion
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of the public which is interested in this question supplied by the Govern-
mnent with a sort of a text-book giving in a briet and coneise form all
the necessary instructions for suceessfully earrying on this industry.
My traunslations were printed in a Swedish paper, and likewise in pam-
phlet form for distribution among the population of the Bohusliin coast.
Later, I preparéd and published some pamphlets on the pickling and
salting of herring, ou the herring trade, &c., with the view to awaken
new interest in this trade, and in the bope that by int.ro(luuing improved
methods this industry might be farther developed, not only as regards
the sale of fish, but also as regards the introduction of improved appa-
ratus, &e.  In consequence of my endeavors, the Economical Society
called in some Scotchmen to teach our people to salt herring after the
Scotch method. In May, 1882, I was allowed 1,200 crowns ($201.60) for
a journey to Scotland, which T took the following summer. 1 studied
the Scotch preparation of herring on the spot, and, on my return, pub-
lishing an account of my trip and of the ObbL’I‘\'d(l()lls made.

Relative to the herring trade I have commenced extensive studies, to
complete which I should, however, undertake several journeys abroad.
What I have published in this divection is, so far, the only systematic
review of the subject.

4. CARE OF THE HERRING FISHRRIES.

The question as to the care of the Bohuslin herring fisheries has for
a long time, and 1 think unnecessarily, been a disputed one. By the
care of a fishery we understand the measures which are taken to make
the fishery as productive and permanent as possible.  This care may be
exercised by the state, by proper legislation and administrative meas-
ures, or by private effort, in preparing spawning places, or making such
places accessible by fish culture, taking care of the young fish, &e.; it
may be exercised in a negative manner by preventing any dlbfulbdl)(,e
of the spawning process and the use of hurtful apparatus, and by limit-
ing fishing as to time and place, &c.

When the great Bohusliin herring fisheries came to a close in 1808,
and when those persons who had invested in expensive apparatus suffered
heavy losses, producing unheard-of suftering ou the coast of Bohusliiu,
it was natural that people began to think and speculate o great deal on
the causes of this misfortune, and on the possibility of secing these fish-
eries revived. Among the more edncated pcople the view became prev-
alent, especially after they had become convineed that the “sea herring”
proper had left the Skagerack, that the herring had been chased away
by exbaustive fishing, by noise, and by throwiug fish.oil refuse into the
water. This view was publicly expressed ina pamphlet published by

salter in 1822

Tlus, and the repeated demands for pecuniary assistance from the Gov-

ernment to aid the fisheries and the poor fishermen, at last induced the
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Grovernment to order a scientific investigation with the view to get re-
liableinformation as to the actual state of affairs, Thisinvestigation was
entrusted to Professor Nilsson, who visited the eoast of Bohusliin dur-
ing the summers of 1826, 1827, 1832, and 1833.  In his reports Professor
Nilsson gave in their main outlines the views given above as to the
causes of the herring fisheries coming to an end, and thoroughly refuted
(as to some extent M. 3. Bloch had done before him) the hypothesis ad-
vanced by Dr. J. Anderson, of Hamburg, Germany, that the herring
had their home near the North Pole, and migrated thence; but in his
zeal hie went too far in the other direction, by considering the herring
as a fish which is confined to the place of its birth and its nearest sur-
roundings. e further thought that by outward differences of race the
herring showed from what part of the sea they cine; and, therefore, as
“ two different races of the same kind” could not be supposed to “live
in the same waters, and under entirely the same conditions,” the so
called old” hierring, or “sea herring proper,” the somewhat smaller
coast herring which spawns in spring, or the so ealled *spring herring,”
and the medium-sized herring whicli is caught in large quantities dur.
ing winter, must all be of one and the samne kind, belonging to the Skage-
rack, and thereupon hie based his well-known opinion, that by good man-
agement, and by taking proper care of the fisheries, new great herring
fisheries could be prodnced. Professor Nilsson thought that all that
was necessary to reach this eud was to abolish the use of seines, and,
as is done on the coast of Holland, to use only stationary nets. Most
scientists at the time agreed with these views of Professor Nilssou.

The eoast population, however, as well as the authorities of Bohusliin,
very emphatically opposed these views of the scientists. Thus it was
eonstantly said that the “old” sea-herring were of a different kind
from those herring caught later in small quantities, and that cven if
the use of seines was prohibited, with the view to spare the small her-
Fi".‘\", the catehes of full-grown herring would not be any larger. Spece-
ial care was taken to prove tbat the line-fisheries would suffer if the
seines were abolished, becanse there would be a lack of bait.

These two objections were, of course, met, and, according to the de-
Wands of the time, apparently answered by the scientists, who also
made several suggestions as to the best way of meeting the demand for
bait, '

After about, twenty years had passed, during which this controversy
Was going on, the Swedish Parliament, on the 25th August, 1844, on
the motion of Mr. Hjort, a member from Bohusliin, passed a resolution
“‘ftt the Government should be requested to put the views of the
Scientists to some practical use; which resolution, also favored by the
R_Oyal Academy of Sciences, led to the pew fishery law of June 29,
1852, The provisions of this relative to the care of the herring fisheries
were, however, not at all carried out, at least on those coasts where
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herring had been caught with nets and seines from time immemorial,
and where these fisheries were of considerable importance.

A month previous to the promulgation of this law, which is still in
force, the Norwegian Government bad an investigation made on the
south coast of Norway near the Swedish frontier, with the view to imn-
prove the sea fisheries. This investigation, in whicl, amougst the rest,
Prof. H. Rasch took part, led to very different views from those enter-
tained in Sweden. Thus, it was shown that the large seines were com-
paratively harmless, but that the small seines exercised a hurtful in-
fluence on the fisheries. This investigation was of great importance
to Sweden, as it.was carried on very carefully and in the most ex-
haustive manner, and along a coast which comes close up to the Bo-
husliin coast, and greatly resembling it.

The authorities at Gottenburg, therefore, asked the Government to an-
nul the provision of the fishery law relating to the use of seines, basing
their request on the opinions of Norwegian naturalists, such as O. N.
Loberg and Axel Boeck.

During the first two years of my investigations I treated in the most
thorough manner possible the question as to the care of the herring and
sprat fisheries, and the alleged help extended to them by prohibiting
the use of large scines with narrow meshes, and showed that the strict
carrying out of this provision would be hurtful rather than helpful. To
prove still more fully that the old views were entirely untenable, I
pointed to the regular secular periodicityA of the great Bohuslin her-
ring fisheries. The return of a new herring period during the winter
187778, although during the ten preceding years fisheries had been go-
ing on with large seines having narrow meshes, utterly refuted the old
theories on which the provision in yuestion was based.

As regards the secularly periodical fisheries, it would hardly be possi-
ble to exercise any special care, as the inroads made by man are very
insignificant compared with the enormous masses of lherring. Only
during that part of the herring period when the herring approach the
coast for the purpose of spawning, one should see to it that they are not
hindered from going to their spawning places, and that the spawning pro-
cess is not disturbed by seine fishing. The seine fisheries near the coast
cannot be said to have had a hurtful influence on the propagation of
the herring, as they do not distarb spawning or hinder fish fromn ap-
proaching the spawning places; they only yield herring which have
spawned some time previous, or such as bave not yet reached their
sexual maturity. Objections may be made to any kind of apparatus no
matter how innocent, but in fisheries of' such enormous dimensions as
the great Bohuslin herring fisheries such objections have no weight.

As regards the permanent small herring fisheries carried on on the
coast, something might be done by exercising proper care, and Bohuslin
has already, in the regulation of June 19, 1872 (prohibiting small seines
with narrow meshes), a suitable legislation in this regard, which, if prop-
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erly observed, may do good, or at any rate prevent a good deal of dam-
age. All unnecessary destruction of the fry must, as a general rule, be
considered as hurtful, and should, therefore, as far as compatible with
the proper supply of bait, be prevented. But such legislation cannot
be carried ont successfully in the waters near the Norwegian boundary
line, unless similar regulations are adopted on the Norwegian side.

The complaints of the decline of the Bohusliin fiord fisheries are very
old, and it would be necessary to take careful statistics of these fisheries
for a considerable length of time, in order to determine whether these
fisheries are to some extent periodical, or whether the decline is owing
to the lack of proper care.

It will hardly be possible to improve the herring fisheries by artificial
impregunation, or to increase the quantity of herring food by throwing
organic matter into the water near the coast, as Prof. A. W. Malm pro-
poses. All such propositions must be considered as impracticable at-
tempts to manage the small and unimportant fiord fisheries on the same
plan as the entirely different enormous sea fisheries.

5. LEGISLATION REGARDING THE HERRING FISHERIES.

I have made extensive historical and comparative studies with the

view of obtaining a basis for special legislation for the Bohuslin herring
industry and the other Bohuslin sea fisheries, which, however, should
be continued and completed, to meet the demands of the times.
_ The right of fishing, especially in Bohuslin, has been made the sub-
Ject ot thorough investigations by me, which have finally led me to con-
Clusions far different from those generally entertained. The right of the
Crown to the herring fisheries has thus been shown to have been main-
tainaq in olden times, and to some extent in the present time; this right
has been shown to have referred to the secular periodical fisheries.

I have pointed to the necessity of laws to regulate the herring trade,
have called attention to the lack of a fixed measure for measuring the
fresh herring, and have advocated that, as regards the herring barrels,
4 certain minimum size should be fixed.

I'have made very extensive preliminary studies not only with the view

become acquainted with all the old Swedish laws relating to the sea
ﬁﬂberies, but also to prepare new laws for these fisheries.

6. ADMINISTRATION (SUPERVISION) OF THE HERRING FISHERIES,

As regurds the pathering of the necessary material for drawing up a
Plan for the administrition of the Bohuslin fisheries, I have also done
SOmething, principally by making extensive and comparative studies of
all the subjects bearing on this question. The studies sbhould, however,
be.eontinued and extended by making observations in foreign countries.

1th the view to encouraging the authorities to lend their aid towards
the development of the Bohuslin herring fisheries, I made a motion at
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the meeting of the Gottenburg and Bohuskin agsembly (legislature), in
1882, that the Government should be petitioned to appoint a special
board of directors of the Bohusliin sca fisheries, to reside in the district.
This motion was adopted; and a Gottenburg paper contained several
articles by me, in which I defined the activity of this new board, and
for comparison’s sake gave an acconnt of similar institutions in Scotland
and Holland.

I gave a full account of the manner in which the official examination
of berring in Seotland is earried on, and of the measures formerly taken
in Holland in this direction. By numerous newspaper articles I have
endeavored to urge the present administration of the Bohuslin fish-
eries to greater activity, and some extent I have been successful.

One of the principal causes of the unsatisfactory condition of the Bo-
husliin fishery administration must be sought in the great expositions,
which bave had a demoralizing influence, and have fostered a danger-
ous ‘Chauvinism,” the rooting out of which is as difficnlt as it is essen-
tial to the introduction of an improved condition of affairs. I have,
therefore, as far as it lay in my power, endeavored to give our people
@ more correct idea of the true value of these expositions, which are re-
peated too often, and whieh take away far too much money from more
nseful purposes.

7. CARE OF THE FISHERMEN AND IMPROVEMENT OF THE COAST.

I have algo done considerable preliminary work towards preparing @
complete social and scientific exposition of the best manner of taking
care of the herring fisheries, and of advaneing the trne interests of the
Bobnskin coast. During the ten years which T have spent in Bohusliin
for the purpose of making observations, 1 have, as far as lay in my power,
worked, by writing and speaking, to improve the economieal and social
condition of the Bohusliin coast. .

As regards advancing the interests of the Bohusliin coast by the Gov-
ernment, T have, partly by motions in the Iiconomical Society of Bohus-
Iin, in the Bohuslin Assembly, and the National Parliament, and partly

. by addressing petitions to the Government, endeavored to improve the
social conditions of this district by having aid extended to the sea fish-
eries; and I amn happy to say that some of my efforts have been crowned
with success. I have particularly pointed out the necessity of concentrat-
ing the fishing industry in favorably located and well-governed towns,
and of taking proper measures for preventing, as far as possible, tho
numerous and great troubles which followed the close of the herring
neriod during the last century.

But as individual efforts are considered as essential in aiding the
Government in its endeavors to fnrther the interests of the fisheries, 1
drew up, a plan for an “ Association to promote the Bohusliin fisheries,”
and during last yvear’s fisheries issued invitations to form such an asso-
ciation, which was done in October last.
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8. ECONOMICAL VALUE OF THE HERRING FISHERIES.

As regards, finally, the preparation of a national economy of the
herring fisheries, which is of great importance for this whole question,
I have also made extensive studies, which I hope to embody in some
work on this subject.

That I should meet with many difliculties was, of course, to be ex-
pected, but this did not deter me from coutinuing my studies, especially
after 1 began to realize that the principal mistake of those who had,
before me, given the herring question some attention was that they had
overestimated the importance of the descriptive treatment of the natu-
‘ral history of the herring, and had neglected the economical aspect of
the question. '



