VI—REPORTS MADE TO THE DEPARTMENT OF THE INTERIOR
OF INVESTIGATIONS OF THE SALT-WATER FISHERIES OF
NORWAY DURING THE YEARS 1874-1877."

By Prof. G. O. SARs,

L
REPORT FOR 1874,

As there is an item in the appropriation bill for next year for the prac-
tical and scientific investigations of the fisheries, I shall give a brief
Teport of the observations made by e this year, and I shall also give
0y opinion as to how they should be continued.

As I mentioned in a former report to the department, it was my origi-
Dal jntention this year to investigate the fisheries in Finmarken. It
¥as wmy opinion that these juvestigations should be made chietly in the
’"‘OIlths of March, April, and May ; but as Professor Rasch had sent in

18 resignation in the beginuing of the year I had to abandon this plan,
Sinee my office as assistant professor of zodlogy obliged me as long as
}l’e Professorship was vacant to attend to its duties, lectures, and ex.
4Minations, which could not be taken by any one else. I bad tlus no
M6 at my command before the beginning of the midsummer vacation,
e, the end of June. But as already the year before reports had been
Dade to the department by the governor of Finmarken by fishermen aud
8evera) gentlemen interested in the fisheries, all expressing the fear that

® whale fisheries, which during the last yecars bad been carried on in

@ Varanger fiord by 8. Foyn, might exercise a hurtful influence on the

er fisheries, and since the department had at the same time been re-
Quested to have this matter investigated as soon as possible by a com-
ﬁ\et"ﬂt scientist, I thought that I wust adbere to my Ofiginal plan and
ge“ke my investigations this year in Finmarken. It_ls true that the
(ultl'eral fisheries had closed everywhero by th(? time I could leave my
'entles at the university, but on the other haf]d 1t:‘ was the most conven-
cap 8eason for investigating Foyn’s whale fisheries, as they are chiefly

tied on during the months of July aud August. As I moreover ex.
E:‘ecit@d to make some prelimivary observations on tho general fisheries,
(:ou,Ch I considered necessary before tbe' direct mvestlgz'tt.lous could be

_ Wenced, 1 concluded to proceed to Finmarken, even if [ should get

e at a time when no important fisheries were carried on.

*
umlud_heremm,m,r til Departmentet for det Indre fra Professor Dr. G. O, Sars om de
r‘i"“.‘ Aarene 1374-1877 austillede Understgelser vodkommende Sultvandsfiskerierna.
Stianin, 1878, Translated by Herman Jacobsan.
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As soon as I had finished my examination work and had gotten the
necessary apparatus I started for the North and arrived at Vardo onl
the 15th of July. After a stay of eight days, which I chiefly spent in
gathering intormation regarding the fisheries which bad just come to
an end, and in investigating the physical conditions of those localities
where the fisheries are principally carried on, I went to Vadsd, where I
staid three weeks. Ilere I had every opportunity to study IFoyn’s
whale fisheries, which just then were in very successful operation.
Nearly every day I could examine whales which had been caught DY
him, and several times I had a chance of witnessing the way in whiclt
these fisheries are carried on.

The result at which I arrived regarding the influenco which the whale
fisheries may have on the other fisheries coincides exactly with my opin-
ion which I had formerly expressed to the department. It is my firm
couviction, now as then, that no danger whatsoever need be appre-
hended from the whale fisheries. I have in a former report to the de-
partment given my reasons for this view, and now, after having per-
sonally examined the matter, I can add a fact which proves still mor®
fully that the complaints made against Foyn’s fisheries are entirely nn-
founded. The kind of whale which Foyn catches almost exclusivelys
the so-called blue whale (Balwnoptera Sibbaldii), has in all probability
nothing whatever to do with the other fish. Repeated investigations of
the contents of its stomach have convinced me that its food consists
almost exclusively of a small transparent shrimp ( Thysanopoda inermish
which by the inhabitants of this coast is called “kril” Although
there was no lack of herrings of different sizes during the time I staid
in the Varanger fiord, I never found the slightest trace of berrings it
the stomach of the biue whales, and Foyn himself has assured me that
he never had found any herring in the whale. The whale which 8
mostly found here is of a much smaller kind (probably Bualwnopter®
laticeps), a whale which Foy?l does not care for at all, because it is neithef
as large nor as fat as the blue whale. DBesides this whale two other
kinds of whale come here during the herring fisheries (so I haye at least
been informedl), viz, the Bal@noptera musculus and the Megaptera boops, DY
Dboth of them in smaller numbers, Al these three kinds of whales seet®
to leave tho coast when the herring fisheries have come to an end aP
follow the “herring to the ocean; while the blue whale only begins to
approach the coast iu any considerable number after the herring fisheries
in order to feed on the enormous masses of “kril,” which at this tim®
are by the current driven toward the coast, espeeially in the Varange?
fiord. Even those who still hold to the old opinion, that the whaleS
chase the berrings toward the coast, will thus have no reasonable csuS
for anxiety, as Foyn does not catch the so-called herring-whale, bu
chiefly a different kind which cownes uear the coast at a later seasott 0
the year. . ;

Besides these investigations (concerning Foyu’s whale fisheries)
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made during my stay at Vadss a number of zodlogieal and physieal ob-
Servations in the Varanger fiord, which will prove very useful when, as
I bope, I shall have an opportunity to stay here during the herring fish-
eries, which, however, it would lead us too far to give here in detail.
From Vadsé I returned to Vards, in order to make some observations
Which want of the necessary apparatus had prevented me from making
during my first stay. After having thus studied to some extent the
condition of things in the eastern portion of the herrivg district, I de-
Sired for comparison’s sake to examine one or more points in the west-
ern portion of this district, and, after a sojourn at Vardd, I went west
to Hamwerfest, where I inteuded to begin my observations. I founq,
hOWever, that this place was less convenient for such observations, and
I therefore took the first steamer and went to the next stopping place,
Hasvig, at the sou thwest point of the island of S0rj, an old and well-
kuown fishing station, which forms the western boundary of the herring
district. '

"My observations at this point, which I found very convenient in every
Tespeet, yielded several interesting results; the observations of the
temperature of the sea-water at different depths, which 1 made here,
Were of special interest to me in comparing them with the observations
Which I had made in the eastern district.. Here, my attention was also
fiest Qirected to some physical conditions which I consider very import-
ant,

I had now, Ly the observations which I had made at the four points
Mentioned, obtained a tolerably correct idea of the condition of things
1t the whole herring district ; and besides tbis, I had endeavored to get
&11. the possible information regarding the herring and the cod fisheries
df"[)endenl; thereon, which I considered necessary as a basis of future

Irect investigations of these fisheries. Thus far, I had therefore ac-
“omplished the object of this journey.

_Besides the cod-fisheries, however, another important fishery is car-
Med on in onr northern coasts, which, especially of late years, had made
& most remarkable progress, and to which my attention was naturally

,ir%ted, all the more as the conditions under which this fishery is car-
Ted oy are to a great extent still enveloped in darkness. I here refer

O the great herring or sea-herring fisheries. I was therefore anxious

0 gather during this journey all possible information regarding this

Shery, especially as it seems that during the last few years remarkable
thOVements are going on among the herring masses, which. seem to take

€m farther north than has formerly been the case. Itis well known
atab formerly the great herring fisheries as a general ruje commenced
the Angenaes in Vesteraalen, and have then gradually goue south along
e Coast 'of Helgeland. Last year (aud probably this year too) the
c%af: herrmgs made their appearance very early and much farther nortb,

Siderable numbers coming even as far as Bast TFinmarken, while the
€ries did not extend much farther south than Bodé. This sces to
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indicate a change in the line of travel of the great herring masses, and
it will be of great interest to find the cause of this. I was very anxious
to examine various points in the great-herring district, but as my vaca-
tion bad almost come to an end, 1 could only devote about a week to it.

Several reasons determined me to select Bodé as my place of obser-
vation. Last winter the great herrings had come here in unusually large
numbers, and as this was about the southernmost point where any
considerable fisheries are carried on, I hoped to obtain here more
light regarding the dark problem of the spawning of the great herring,
and in case spawning had been going on, to make a thorough investiga-
tion of this whole locality. But here, as everywhere else, I was told
that the great herring does not spawn at all when near the coast. Only
in one solitary case had spawning—a phenomenon which even the most
inexperienced fisherman can understaud—been observed in a bay near
Landegade where a schiool of herrings had remained an unusually long
time, till tbe end of January. Here the herrings are said to have ac-
tually spawned. But at that time the great-herring schools bad long
since left the coast. The remarkably stormy weather which prevailed
during my stay at Bodd unfortunately provented me from examining
that point, and the same cause prevented-me from making other obser-
vations, as had Leen my original intention.

The information regarding the great berring which I gathered during
my journey in connection with observations of the physical conditions of
our northern coast, has to a certain extent modified my views regarding
the-migrations of the herring, and has suggested to me the idea of 8
more intimate connection between the great-herring fisheries and the
spring-hetring - fisheries on our western coast, than I had forwerly con-
sidered possible. I shall, however, defer giving my views until, as I
hope, I shall have an opportunity to witness the great-berring tisheries
in person, and ou the spot make those observations which 1 cousider
necessary for giving weight to my views. I believe I have found, at
least, a partial cause of the remarkable change in the migrations of the
great herring which have taken place during the last few years in the
peculiar physical conditions of the outer sea. I shall here ouly drasw
attention to some points which I consider important. I was there tol
by members of the Austrian Polar Expedition whom I had the goo
fortane to meet, that during this and partly during the preceding year
the eondition of the Northeru Polar Sea had been exceedingly favorables
as the sea had been more open than had ever been the case before.

During my stay at Hasvig I learned to know another circumstance
which probably is intimately connected therewith. During this year an
unusual quantity of driftwood began to show itself on the west coast 0
the island of Siro, chiefly composed of a species of spruce which i8 no
found in our country. Such a thing has not oceurred for many yearsi
but some of the oldest inhabitants say that sach driftwood had come'f'o
this coast a long time ago. 'This seems to point distinctly to peculi?®
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changes in the current of the sea which certainly must have some influ-
ence on the distribution of the herrings (compare my last report and the
uew theory there advanced by weo coucerning the places of sojourn and
the migrations of the herring). So far, however, the data which I have
gathered are not sufficient to base on them any positive opinion regard-
ing the great herring. I consider these data, however, as significant
Lints, and bave no doubt that continued investigations will bring to light
more facts of a similar character which will finally solve the dark prob-
lem of the migrations of the herring and some of our other fish.

1I.
REPORT TOI 1875.

It was my intention during this journey—
a, to investigate the mackerel-fiskeries, in order to ascertain the con-
ditions under which these fish come near our coasts ;
D, to investigate the lobster-fisherics, chielly with a view of obtaining
a firm scientific basis for settling the vexed question as to the best way
of protecting the lobster ; finally,
¢, to ascertain in bhow far the government would e justified in taking
Steps with regard to the memorial from the governor of Sarlsberg and
Laurvig, advocating certain limitations in the use of the drag-net for that
bortion of the coast extending from Nevlunghavu to the Tonsbergfiord.
I started on the 19th of June, and was absent from home till the 19th
of August, therefore altogether two months. During this time I visited
the following places: Lurhavn, Tananger, Hvitingsd, Skudesnaes, Akre-
hi“'ll, Flekkers, Langesund, Neviunghavn, Fredriksvaern, Kjacrringvig, -
dndefiord, Bogen. I made observations at all the places, in the six
first-mentioned'chieﬂy regarding the wackerel and lobater fisheries, and
12 the six last-mentioned ones likewise regarding the cod-fisheries.
) I have the honor herewith to submit the results of these investiga-
10058 to the department.
1 shall divide my report into three chapters:
¢. On the mackerel-fisheries.
b. On the lobster-fisheries.

§ ¢ Ou draguet-fishing on the coast from Nevlunghavn to Ténsberg-
ord, '

1‘\MACKEREL FISHERIES ON OUR SOUTHERN AND WESTERN COAST.
These fisheries have only become important of late Years, since people
Ve commenced to pack mackerel in ice and export them to England.
Int bresent these fisheries are, next to the herring and cod fisheries, the
8% important of our salt-water fisheries, They are carried on not
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merely along our whole southern coast, but likewise on the western
coast, at least as far as the beights of Bergen, and during the summer
give employment to a large number of fishermen, who during a favorable
season make a right good living. These fisheries are at present chiefly
carried on by means of floating nets from May till the middle of July,
and generally at a considerable distance from the coast, sometimes 6-3
(Norwegian) miles.

As has been the case with several of our well-known fish, many errone-
ous notions have likewise prevailed with regard to the nature and the
migrations of the mackerel. Some of these notions are even entertained
at the present day, and are brought forward in ichthyological works.
Although it is of course impossible for me, after having studied the
nature of the mackerel only for a comparatively short time, to pronounce
a definite opinion on every point in its natural history, I nevertheless
feel competent to correct some of the erroneous notions which have been
entertained hitherto, and through direct observations to supplemeut our
knowledge of this fish. '

The first question which presents itself is this: ¢ Where is the proper
home of the mackerel ?” It is well krown that the grown mackerel like
the spring lerring and the codfish only visits our coasts during a certain
season of the year, and then disappears without leaving the slightest
clew as to its whereabouts. Where does it go, and where does it stay
during the remaining portion of the year? The opinion which at present
is most prevalent among zodlogists is, that the mackerel stay in the
great depths immediately outside the coast, an opinion which has also
been advanced with regard to the spring bherring, but which—in my
report for 1873—I have endeavored to prove is erroneous.

Ag far as the mackerel is concerned another erronieous opinion is very
widely spread, viz, that while living in the deep it is blind and lies at
the bottowm in a sort of torgor. Although this is highly improbable, we
still find it mentioned in many ichthyological works; and so far, at least,
this opinion has not been seriously refuted anywhere. The fishermen,
who of course were the first to advance this opinion, are thoroughly
convinced of its correctness. They say that experience has taught thed
to believe it. They maintain that in the beginning of the fisheries the
mackerel enters the nets much easier than later in the season ; and tbis
tbey say, can only be explained Ly the circumstance that the mackerel
cannot see very well, while later when it has got its full sight, it is more
cautious. They say that any one can see the opaque skin which covers
the eyes of the mackerel, and that its disappearance and growth may
be observed during the summer. With the first mackerel which a1¢
caught early in spring, this skin covers the greater portion of the ey®
with the exception of the middle portion. Later in summer the skI?
becomes more transparent and recedes from the middle of the eyei
while toward fall when the mackerel is about to return to the deep, if
begins to grow aud become more opaque.
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All this is certainly correct, but it is a very rash conclusion to suppose
that this skin ever covers the whole eye, so that in the end the fish be-
comes entirely blind. With a view of ascertaining the truth in this mat-
ter I have examined mackerel both in the beginning of the fisheries
and later in the season, and it is my firm conviction that the mackerel
can see as well early in the year as later, although the above-mentioned
skin decreases in size toward summer. This skin is nothing else but
two folds of skin, which are also found in other fish (e. g. the herring),
and which from both sides extend over the eyeball. These folds never
reach over the pupil of the eve, which, as is well known, is the only
channel through which rays of light can enter the eye. The faculty of
seeing would, therefore, not be affected in the least, whether these folds
are {ransparent or opaqne, whether they cover a larger or a smaller por-
tion of the opaque parts of the eye. The greater development and
smaller degree of opaqueness of these folds earlier and later in the year
are simply occasioned by the mackerel’s being fatter at that time. In
the middle of summer immediately after spawning the mackerel is thin-
hest, and that fat which formerly was found in the above-mentioned
folds has therefore been absorbed, which of course has an influence on
their extent and transparency. A completely blind mackerel Las never
been seen yet, and will never e scen; and still it is by no means rare
to cateh stragglers late in autumn and winter, or at that time when,
according to popular opinion, the mackerel ought to have lost its sight
long since.

As long as it was supposed that the mackerel was blind in winter and
lay in a sort of torpor, it followed necessarily that it must keep on the
bottom. But as this, as I believe, is not only improbable, but an abso-
I“tely foolish notion, we must again discuss the question regarding the
Supposed place of sojourn of the mackerel when it is not near the coast.
The oldest supposition, given up long since (Andersson’s), is, that the
Mackerel came from the sea near the North Pole, and that from here
at certain seasons of the year a large school travels south, like a swarm
of bees leaving its hive. This school was then supposed to pass through
the Polar Sea and the Atlantic Sea like a dense phalanx, and having
Teached the heights of Burope to divide into smaller schools, each of
Which sought a special part of the coast, to return by the same route
aud spend the rest of the year in undisturbed repose under the ice of
the Polar Sea. Andersson's migration theory, which was applied not
Ouly to the mackerel but also to the herring, has recently given way
to ay entirely opposite theory, viz, that the mackerel is a stationary,

Sh having its winter quarters in the deep places immediately outside
¢ “F portion of the coast where later in the season it comes to spawn.
othhls theory is‘in my opiniou just as .erroneous db the other.. I havg in

oI places given my theory regarding the herring, aceordiu g to which

8uppose that this fisk leads a pelagian or roving life all the year round,

::; is found in smwaller or l'fxrger schools in different places in the outer
Wherever it finds most food.
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As far as the mackerel is concerned I do not doubt for a moment that
it-is a genuine pelagian fish, Its whole build and its looks indicate this,
its slender form, its compressed, wedge-shaped head, its small fins, its
powerful muscles, its shining sides, glittering like silver and gold, and
the beautiful sea-blue and sca-green shading of the back. All genuine
bottom-fish have a plump and compressed body, a flat head, large fins,
aud generally gray, white, or black colors, or a mixture of the three, but
very rarely any brilliant colors., Any one who is acquainted with the
sea ou our southern and western coasts knows the playful nature of the
mackerel when near the land, how they gambol about on the surface ot
the water, so it resembles a seething caldron; how, in a stiff breeze,
it races with tbe swiftest sail-boat. All this is Ly no means in keeping
with the character of a bottom-fish, It seems improbablein the highest
degree that during the rest of the year the mackerel should suddenly
change its nature and lead a melancholy life down at the bottom of the
ocean. T'he mackerel has got its elegant and well-proportioned body, in
order to move quickly about in the water, and there are very fow fish
which excel it in this. 1t is therefore also well adapted for lon'g jour-
neys, and, although I do not approve of Andersson’s migration theory, I
incline to the opinion that the mackerel which every summer come to
our southern and western coasts in largoe scliools, come from a great dis-
tance. If we examine the geographical distribution of the mackerel on
the coasts of Europe, we find that it is very differcut from that of the
berring. 'While the herring is only found on the northern coasts from
the Ghannel to the northernmost boundarics of our continent, the mack-
crel is found much farther south. It is not found in any very large
numbers on the heights of S6ndmére, while farther south it is found
more frequently. Besides our southern and western coasts, it is found
on all the other coasts of the North Sea, viz, in Denmark, Germany,
Holland, and England, alsg on the Atlantic coast of Scotland and Eng-
land, near Ireland, in the Channel, on the coasts of France, Spain, and
Portugal, and in the Mediterranean as far as the Black Sea; and it i8
even said to have been found as far south as the Canary Islands. It1is
also found on the eastern coast of North America,

Wae see from this that it is a inuch more southern fish than the Lerring
1ts proper home is, in my opinion, the Atlantic Ocean along the whole
western coast of Europe from the Orkney Islands and the north coast
of Scotland to the Mediterranean, while the home of the herring is chiefly
the Atlantic Ocean north of Scotland, and the Polar Sea. 1ts mode of
life while out in the open sea is unfortunately but little known. I have
been told, however, that grown mackerel are at different seasons of the
year occasionally caught by sailors off the coast of France and Portugal:
In all probability they live more scattered here than when they are near
the coast, perhaps, also, at different depths under the surface, but never
on the bottom. It is not improbable that some of those mackerel whicl
come to our coasts do not leave the North Sea. I incline, however, to






