VIL—THE SALT-WATER FISHERIES OF BOHUSLAN AND THE
%(I){III%%TIFIC INVESTIGATIONS OF THE SALT-WATER FISH-

By AXEL VILHELM LJUNGMAN."

L

THE NECESSARY BASIS FOR CARRYING ON THE BOHUS.
LAN SALT-WATER FISHERIES AN} THE SOIENTIFIO AND
PRACTICAL INVESTIGATIONS AND EXPERIMENTS RE-
QUIRED FOR OBTAINING THIS BASIS.

SL Every state ought to consider it as its duty to make scientific
Wvestigations, at any rate within its own limits.
order that a comparatively poor, extensive, and thinly populated
%Ountry may do its duty in this respect, it is doubtless necessary that
® Work be done systematically, according to a well-matured plan, if the
Object in view is to be attained, {. e., a thoroughly scientific knowledge
of One’s own country. Societies or individuals may, in this respect, do
88 they deem best-~their work and their sacrifices will in any case do
S0me good—but the state must act according to a distinct plan, so that from
want of means one Dportion of the investigation may not suffer, which, by
@ wiger and more systematic use of all the means at the command of the
State, might have led to good results without thereby injuring any other part
o the investigation.

It is always cheapest to do everything systematically, and is the surgst
Way to reach one’s object, and it is almost indispensable at a time when
S0 considerable a portion of the public revenues must be devoted to the

elense of the state against foreign enemies.

ealthy states (especially those which possess colonies) can and ought

0 €xtenq their scientific investi gations also to uninhabited and unecivil-
12ed portions of the world. In this way we shall, in course of time, attain
Such complete scientific knowledge (physico-geographical, geologi-
cal, minel‘alogica], botanical, zoological, ethnographical, linguistical, and
arch""(’IOgice.l) of our world as our rapidly progressing time demands.
.3 2. The great services which science has rendered to agriculture, min-
1ng, and industry, as well as to nearly all our trades, and the losses which
& lack of theoretical knowledge has frequently occasioned, show the ab-
Solute necessity of following the only certain guidance of science. In
branches of human activity a desire is manifested at the present

* Bohusliing Hayfisken och de vetenskapliga Havfiske undersskningarna. Af Axel Filhelm

ungman, Gottenberg, 1876. Translated by Herman Jacobson.
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144 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

time to utilize all the results of science, to abandon old prejudices and
all endeavors which are only based on accidents,
The great importance of the fisheries has shown the urgent necessity
..of scientific investigations, 8o that they may be-carried on in the proper
zmanner .and protected from injuries -caused by ignorance :and greed, a
necessity which the government has recognized by making appropria-
tions and by instituting a course of investigations.’

§ 3. A suitable fishery legislation and administration of the fisheries
can likewise only be based on a careful scientific and practical investi-
gation. It must be remembered that both with regard to the fisheries
and other industries it is of importance that the state does not meddle
more than is necessary, for by making too many rules more harm than
good is often dene, as, contrary to all calculations, such rules may fre-
-quently hinder the free dévelopment of any trade. To find the medinm
‘in this respect presupposes a thorough knowledge, both theoretical and
practical, of the whole trade, and a well-matured plan based on this
knowledge, which, without too great difficulties, may be carried.out in
such a manner that the results can be calculated beforehand with some
‘degree of certainty. Without sufficient knowledge of a trade or indus-
try it is not possible to gain any firm basis for legislation or calculate
any of the possible results.

§ 4. Scientific investigations are, as will be shown below, necessary,
not only for gaining a theoretical basis for legislation and for successful
-administration, but also for the furthering of the fisheries themselves, as.
«even with regard to these they may bring to light facts which mayprove
extremely useful’. A common objection to this view is this: that .a
trade does not need the aid of science, but that it is best to let it de-
velop freely. Itis well known that science has proved useful to the fish-
eries as well as to agriculture and other trades, chiefly by showing the
yay in the making of experiments and thus facilitating any improve-
Jments Oor hew inventions, although the great mass of people who grad-
ually reap the advantages of such inventions hardly ever think about
the scientific work which necessarily had to precede them.

Although it is best to keep-the fisheries free from too much legislation
and ‘meddlesome interference of the government, a complete knowledge
of the entire natural history of fish is both useful and necessary, as well
as of the proper method of preparing fish for the trade; and in all these
respects science may extend considerable aid. -

§ 6. This whole field should be investigated scientifically even if no

1This paragraph, like some of the following, is taken from former articles of tbe
author, viz: ‘‘Report on an expedition for examining the salt-water fisheries in the
Skagerak and Kattegat, made during the summer of 1671, on board the royal gun-bost
Gunhild,” Upsala, 1873, (partly given in ‘“ Nordisk Tidsskrift for Fiskeri,” 11. Copenhage?
1874, p. 1-14), and *‘ Prelimindr Berdtlelse,” &c.—Preliminary report on the herring 49
herring-fisheries on the western and southern coast of 8weden. Upsala, 1875.

8 J. MacCulloch “On the herring” (Quarterly Journal of Science, Literature, and
Arts. XVI. London, 1824), pp. 210-211, 216, 222.
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m_atel‘ial advantage should result from such investigations in the imme-
diate fature. The history of natural sciences and trades furnishes nu-
Mmerous examples how a science may be studied and worked up for many
years, in some cases even for a century, without yielding any practical
Tesult, until all of a sudden some grand invention surprised the public.
ow long, for instance, was electricity considered by the great mass of the
People as a useless matter, good enough perhaps for the learned to know
sOme‘ohing about, but of no practical value, until its practical application
Produceq a sudden and radical change in public opinion. Science ought
be cultivated conscientiously and perseveringly for its own sake,; and
S00ner or 1gter its results will prove useful in practical life. f
-§ 6. As the scientific and practical investigations which come into
Question here are to give us that knowledge which is indispensable for
Ob.ta.ining the necessary basis for carrying on and administering the fish-
bries in the best possible manuer, as well as for useful legislation on the
Subject, in fact for a final solution of the whole fishery-question, it will
26 evident that these investigations must extend to everything concern-
Ing the fisheries. These investigations must, therefore, not be confined
tf’ technical, law, and administrative questions, but must extend to ques-
tions of economy and natural science. All the different points from
_Which the fisheries may be viewed must be considered if any good result
18 to be obtained. For the omission of one of these may essentially
cha’nge the results. A most thorough and complete treatment of the
Whole subject is absolutely necessary.. :

§$ 7. It is well known that the so-called inductive method is the only
One hoth in natural history and in a trade which will lead to a reliable
8enera) knowledge. From many agreeing facts a deduction is made
regaal‘ding a general law, which will gain in probability in proportion as

© induction is complete in all its parts. This shows the necessity of
laking a5 many observations as possible at different times and places,
a‘nfi of comparing these with older observations handed down to us by
Teliable writers. The necessity of making numerous observations during
3 long period of time increases, as there are very frequent exceptions

Om general rules which cannot always be considered as abnormal, and
38 a lack of agreeing facts with regard to even one or two points may
ake it very difficult to reach any certain conclusion. It is, of course,
10t possible to obtain in this way that degree of completeness which
WOUIfl lead to absolute certainty.

ith regard to our present subject—the fisheries—one must be careful
3:V0id the very common mistake of making hasty observations or facts
W\hlflihave not been fully established?® the basis of more or less preten-
w;gﬁ(%er this head comes the use of e‘ntinﬂy acoiflentul motl?ods of exp}&n&tiOD,
then su‘shb“t to? frcqm?nt. From an accident anything may easily b'o exp}amed, but
. ch an explanation may be utterly worthless. Anything that is accidental has

il: }tSelf something inexplicable, and stands without its proper causal connection, and
I8 much more difficult to assign its cause than to understand that fact which it is

tended to explain.
10 F
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tious and imposing scientific systems. It must be remembered that in
science, as little as anywhere else, is there a royal road to reach one’s
object, and it is often nothing but vanity which has led persons to build
such air-castles and call them scientific achievements.

§ 8: The difficulty of finding the causal connection is also much greater
in that portion of natural history which is most important for our pur-
pose, that is, the so-called.physiology of relations, than in anatomy
or the history of natural development. The anatomist, after having
dissected a few specimens and found them to agree, may generally be
certain that he has ascertained their normal condition, and that any de-
viations from this which may possibly be discovered in the future must
be considered abnormal. The anatomist can and must often be satis-
fied with examining only a few specimens, and may from these draw
a tolerably certain conclusion; but this would not answer in the physi-
ology of relations with its many changes and irregularities. Here it is
necessary to employ every means at our command for taking the greatest
possible number of observations, and then, after critically examining
their reliability, and instituting the most careful comparisons between
them, and by using every method of induction, analogy, and bypothesis
for reaching a conclusion, to obtain the most probably or at least approx-
imately correct view. ‘Thus the demonstrative certainty gradually de-
creases in the physico-mathematical sciences in proportion as we depart
from the abstract, outward forms of objects, or from general laws or
component parts, and enter the domain of organic nature, which becomes
more difficult for the naturalist the more life itself comes into question.

§ 9. Regarding the general view of nature and the different methods
of explaining its phenomena, it must be said that a really scientific ex-
planation, going back to final causes, is scarcely possible, as soon as from
general views we enter upon details. An cexplanation from absolutely
certain causes, carried through consistently, must always move in a
circle, because the world is a whole, developing systematically, and as
e various phenomena of nature mutually depend upon each other, 80
1wt one phenomenon may depend upon another which follows it, whilst
we from our youth up are accustomed to draw a conclusion by advancing
frowm a post hoe to an ergo propter hoc. The aim of natural science is,
therefore, to be as free as possible from teleological and mechanical prej-
udices and methods of explanation, and to endeavor to show the actyal
connection between the different phenomena, and not to draw philo-
sophical a priori conclusions as to their absolute necessity.

On the material which has been acquired in this manner every oné
must, according to the best of his ability, base his more or less philo-
sophical theories, being careful, however, to keep these latter strictly
separate from the facts.

§ 10. The sources of knowledge to which we are directed as regards
fish, fishing-waters, and fisheries, are: literature, the experience of fish-
ermen and superintendents of fisheries, and direct observations an
experiments,
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As regards literature we must have reference not only to that more
Scientific portion of it contained in book form, but also to that more
Scattered information found in newspapers and periodicalst or in the
Various official documents in city or state archives. In order to make
full uge of this source of information so very important for the herring-
ﬁSheries, it is of course necessary to consult the more important foreign
works ang documents (for example, the Danish, Duteh, and British).

he importance of studying the special literature of a subject will be self-
evident if we remember the well-known fact that in those fields of human
knowle(lge which have been cultivated most, no one, whatever his natural
talents may be, can, through bis own exclusive endeavors, obtain t!mt
knowledge which is stored up in literature for the benetit of posterity,
nuch lesy carry his knowledge very far beyond this limit. A thorough

acquaintance with all the facts which others have brought to light on a

certair subject must form the starting-point for those eundeavors from

Which the greatest possible results may be expected.

But it is not, ouly that knowledge which is stored up in literature
Which nust be taken into consideration, but everything which has been
Collected, preserved by tradition by the fishermen and the superintend-
ents of tyq fisheries. The gathering and working up of this very hete-
T0geneoys material is connected with considerable difficulty, and presup-
Doses o good deal of experience obtained b'y direct personal observations,
48 well ay 4 varied knowledge of all the literature on the subject. The
great muss of the people are often more inclined to be influenced and even
Drejudiceq by anything coming from foreign parts; the experience of
Orejign Countries is doubtless also in many respeets richer and more
Va'ned than our own and more fully corroborited Ly experimenis and
Selentifie investigations. The chance of increasing our stock of knowl-
edge by Studying the experience of foreign countries should, therefore,
Lloérl;ea;f((;gl)f:‘c?ofl. ' I.n‘doing thth, ‘h;)\\'-ev;\')l'i‘]: t ;]:3113:201‘);; ,r,:;m(;)l:::):;z?, t;l;:]f
OWn ang ogleat d]ﬁex.ences of na :mez‘(. - eeor e sialit of:

ter countries, which point is but too frequently Sl
-he Materia]l obtained trom literature and the experience of fishermen
must he (:I'iticul]y sifted, and for this purpese as well as for extending
0ur knowleg #ge beyond t,his limit, direet personal observations and exper-
ments gy necess - ry. Jixperiments are moreover required to prove tRe

Correctnegy of opini‘ons that have been advanced, and of hypothetical

“Xplanationsg,

A full description of the best means for utilizing these various sonrces
;):Vl:‘“,)wle_‘lge will be given below when each portion of the fishery

\ stigations will be treated separately. )

i §. 11 Fishing is trade which absolutely requires special experience.
hig eXperience embraces the proper use of the different fishing-appa-
‘S%;_‘I' Bocel, in “ Nordigk Tidaskrift for Fiskeri.” VII. Copenhagon, 1872, p. 7.

inVL;st. - Ljvngman, « Prelimingr Berittelse”—Preliminary report for 1873-1874, on the

o igationg regarding the herrings and herring-fisheries on the western coast of
SWeden, Upsala, 1874, p. 70,
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ratus, the preparation of fish, and the use of fish in the household. All
these points must be worked up carefully and thoroughly so as to give
all the necessary hints. But as all this experience cannot be gained by
oue man engaged in the fishing-trade—ars longa vita brevis—as much as
possible of it must be gathered both from old documents and from the
fishermen themselves, and must then be proved by personal observa-
tions, which must also be made with the view of developing and increas-
ing the material. In order to make this material as valuable as possible
it is of course highly necessary to become acquainted with the more
prominent foreign fisheries, especially those which excel ours.

The technical investigations must therefore relate to the existing con-
dition of the fisheries but also to their further development and to any
possible improvements. Among the subjects which in this respect
deserve special attention, the large periodical Bohuslin herring-fisheries
doubtless occupy a prominent place. With regard to thesc fisheries we
need, above everything else, a brief but complete-review of all the
experience gained in the course of centuries concerning the herring-
fisheries, the preparation of herring, and the herring-trade; for as it is
well known that these, our largest fisheries, are periodical, and ceasc
entirely for many years at a time, we cannot expect that all tlu, experi-
conce we need is handed down to us by tradition.®

The technical investige 1tions ought moreover be specially directed to
the scientific treatment of every thing relating to the different methods
of preparing and preserving fish.

TFinally, it would benecessary to carry out according to a well-matured
plan all the different experiments required to corroborate our knowledge,
to try new fishing-laws, new apparatus, methods, and other improve-
ments. In order to make such technical investigations and experiments
really valuable and useful, they ought to be committed to persons who
can devote their whole time to it; for of the young naturalists who are
generally detailed for such inv cbtlg,a,tlons, it cannot be expected that
they should have that undivided interest, that local knowledge, and that
practical experience which are abaolutdv required to make such investi-
gations truly successful.’

§ 12. As it is the object of the fisheries, as well as of agriculture, to
utdlize the productive powers of nature for hwman purposes, and this
not only with regard to the quantity and quality of nature’s plodu(,tmm,
but also to their preservation and possible development, the chief con-
dition of success will be a complete and reliable knowledge of the nature
of these productions, of the causes which create and sustain them, and of
the mechanical or chemical aids and apparatus by which they may be
investigated and utilized. By comparing this knowledge with that éx-
peu(,uc(, \vlm,h ])ld(,ll(,dl fishing constanc]y .Supl)]l(‘,b, we obtain the fﬁ

hngar for ar 1817) P 32 3’ .
6 A. V. Ljungman, **Om fiskerilagstiftuingen for bohus-linska skirgdrden,” I'V (Goter

borgs-Posten, 1875, mo. 73).
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called knowledge of the trade, or, in other words, the science of the
trade. ,
The science of the figheries, 4. e., the knowledge of how to carry on the
ﬁsheries, fully developed and arranged as a whole, forms the scjence of
fishing, Properly so called, and in proportion as it is really scientific, fish-
ing becomes a branch of natural science.

In order to make the necessary technical investigations, a good knowl-
edge of uatural science is required as well as a special knowledge of those
branches of natural science which form the theoretical foundation for the
Special science of the fisheries. '
$13. As fishing requires a knowledge of the mode of hfe.and ot-l.xer
chara.cteristics of fish as well as of the fishing-waters, so fishing ca-rrled
Ol as a trade requires a knowledge of the laws of economy. We there:

ore need an economy of the fisheries just as much as their prac'tlcal a-nfl
Scientific knowledge, although the latter is certainly an essential condi-
tion of the former.

A Wise administration must never favor one trade at the expense of
Nother which is just as important or perhaps even more so, thereby
bringing‘ about a conflict of interests which cannot in any way be bem.a-
ficlal to the state. The fisheries must therefore be-considered in their
f-elaﬁon to other trades and occupations, especially agriculture {Ll-ld nav-
'8ation, the general welfare of the state, the means of communication,
e Special regard should also be had to the changed circumst:m(fes of
OUT times in case the great herring-fisheries should again be revived;
Which event, strange to say, has for nearly half a century been rather
“Onsidereq aé a curse than as a blessing for Bohuslin.? The social ques-
‘o7 of our coast will, therefore, likewise have to be considered—ua ques-
tion Whose solution may puzzle our wisest men. All this becomes the
Subject of a special branch of knowledge, which might be termed ¢ the
SConomy of fisheries,” whose aim would be to promote the fisheries by
‘.vorki“g ilp the various scientifi¢ methods and corroborating Fhell‘ use--
fulnesg by practical experimnents, always considering the economlf:a-l value
of the fisheries for the public as the foundation on which all. improve-
ents jn the fishery-laws and the administration of the fisheries should
be bageq,
The fisheries should therefore form the subject of the most thorongh
and exact treatment even from an economical point of view, and this all

he more as the want of such treatment has doubtless been the chief
cause of the insufficiency of our fishery-legislation. .

§ 14. The Investigations must, furthermore, extend to the whole subject
of law anq administratiou; for since their purpose is to gain that knox.vl-
edge which ig necessary for carrying on and superintending the ﬁsherlt?s
' the most efficient manner, attention must not be diverted from thisg
Object or extended beyond its limits. As such a course would only delay

———

—

P ! ; + V. Ljungman: « Ndgra Ord om de stora bohus-linska sillfiskena.” Gottenburg, 1877,
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the results or prevent us from reaching them,® the investigations must
be carried on with a special regard to the needs of a good administration,
which ought, therefore, to be clearly specified.

A complete knowledge of everything pertaining to law and adminis-
tration is certainly just as necessary for the legislator as a technical,
economical, and scientific knowledge. This last-mentioned knowledge
is necessary for proving the practicability of the legislative and admin-
istrative measures; and in order that the full significance of these meas-
ures may be understood, a sufficient knowledge of local and technical
conditions is required. A satisfactory solution of the whole fishery-
question, to serve as a basis for systematic investigations and for a reform
of fishery-legislation, can therefore only be reached by placing each sep-
arate part of the question in thoroughly competent hands. The lack
of such preliminary and preparatory measures is doubtless one of the
chief causes of deplorable defects in our fishery-legislation aud of prac-
tical mistakes springing from them.

‘What we need, therefore, is a complete and systematically arranged
review of all the laws relating to the Bohuslidn salt-water fisheries from
the oldest times down to the present. Such a review should, as far as
possible, give the causes of every amendment to these laws and tell us
how the amended laws worked; the laws should be examined with the
view of testing their applicability to the changed circumstances of our
times, and they should finally be compared with the experience of other
countries. If all this were done in a most thorough manner, we might
look for truly beneficial results.

§ 156. In order to fully understand the Bohusldn salt-water fisheries,
some purely historical investigations are necessary, which may yield
some material of great value which could not have been obtained in any
other way. As an illustration of this assertion we may quote the exam-
ple of Awel Boceck, who, in his well-known work, “ Om Silden og Silde-
fiskerterne” (On the herring and the herring-fisheries), has based his
whole treatment of the important questions, ¢ why the great periodical
Scandinavian herring-fisheries have ceased 2, and ¢ what influence is by
outward physical conditions exercised on the migrations of the herrin gs”
on such investigations.” Besides, how could we without such historical
investigations ever settle the question regarding the nature, spawning-
time, &c., of the old Bolhuslidn herrings ?" or corroborate or disproxit‘hf

8 Thus it has ofton been the case that practical objects have been used as a bait for
carrying through purely theoretical measures, which in no way could prove a beneflt
for tho trade.

94. Boeck, ¢ Om Silden,” &c., 1, Christiania, 1871, p. 82-119.

106 b ““ I, p. 72-82.

11 The supposition regarding the relation of the old Bohuslén herring to the pl‘m’"nﬁ
herring forms, as is well known, the basis for all our fishery-legislation since 1852; A1
the opponents of this legislation, therefore, chiefly direct their attacks against this
supposition. (See “ Handlingar rorande sillfisket © bohuslinska Skiirgdrden,” Stockholmy
1843, p. 71-73, 156,172. ¢ Gotebarg's ‘Handels-och Sjofarts-Tidning, 1853, No. 147, sup*
plement. ‘¢ Nya Handlingar, 4-c.,” I, Gottenburg, 1874, p. 22-24, 29-32, 63-G6.) .







