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
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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






