IV.—REPORT OF PRACTICAL AND SCIENTITIC INVESTIGATIONS
OF THE COD FISHERIES NEAR THE LOFFODEN ISLANDS,
MADE DURING THE YEARS 1864-1869.*

By G. 0. Sans,

A —REPORT TFOR 1S64.

As the subject of my investigations for this year, I selected the
offoden fisheries as being the most extensive of all the cod fisheries on
our coasts, and went to the Loffoden Islands during the firss days of
Qniuary, in order to be in time for the begiuning of the fisheries, As
Tegards the plan of my investigations, it was my intention above every-
thing else to make myself familiar with all the circumstances and con-
) itions of the fisheries, so as to gain a sure foundation on which further
Mvestigations might be built. I was therefore traveling nearly all the
Ume, gnd during the winter I visited most of the fishing-stations. At
Svery place I visited I paid close attention to the manner in which the
Sheries are carricd on, and to the natural conditions which might be
s,ul’posed to have some influence on them ; I likewise listened atten-
t“’ely to the accounts of experienced fishermen, and considered theso of
sp_eeialv importance for me, being entirely unacquainted with these fish-
Sties, In this manner I have gained much important information, but
ave also heard many erroneous and contradictory opinions expressed.
U the following report I have therefore given only what I found to be
‘ue by my own observations, or what I at any rate considered highly
Probable, It will scarcely be necessary to explain why I have given to
¥ report the character of a connected narrative. It was my object
Uing the present fishing season to obtain as far as possible a gen-
Tl view of these fisheries, and I therefore give the information gained
this manner in the way which seems to me to agree best with nature’s
dws, reserving to myself the liberty of corroborating or correcting by
Urthep investigations whatever I dare not give in this report as abso-
ely certain.

A_ GENERAL VIEW OF TOE LOFFODEN FISHERIES, AND SOME PHYSI-
CAL CONDITIONS WHICH SHOULD BE TAKEN INTO SPECIAL CONSID-
ERATION,

Th\e Loffoden fisheries are of very ancient date. They are spoken of
3 very early age, and seem then to have been carried on chiefly by
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foreigners. That the Laplanders have also in former times been en-
gaged in these fisheries, is proved by the remains of certain stone build-
ings erected by them, which are found in several places on the Loffodert
Islands as near Svolvier. The time for these fisheries is generally
the middle of winter, or the first four months of the year; therefore
about the same time as our great spring herring-fisheries. It is the
suwe instinet which urges tho fish to approach the coast in large puw-
Dbers, viz, the desire of propagating their species; in other words, the
spawning process, To distinguish these fisheries, therefore, from those
which, later in spring, are carried on on the coast of Finmarken
they are called “gaat.fiske,” spawn-fisheries. This kind of fisherie$
however, is not coufined to the Loffoden Islands, but is, as is well
known, carried on in many other parts of our coast; and there are many
indications that the codfish approaches the coast along its whole ex-
tont, at least from Stadt, at the same time that it comes near the Loffo:
den Islands. The reason why the Loffoden fisheries have been so dis
tiuguished from olden times, seems not to be that the codfish upproaches
these islands in particalarly large numbers, but rather that the locality
offers so many natural advantages for the fisheries, and is at any rato
better protected against the immediate influences of the ocean. It cam
on the other haund, not be denied that Yhis group of islands, by extend:
ing so far in a westerly direction, offers this advantage, that the school$
of fish coming from the west can gather here easier, aud, by going t0
their different spawning-places all along these islands, yield their trib'_
ute to man for a longer period of time than if this group of island’
extended parallel with the coast.

Tbe Loffoden fisheries proper, which are spoken of here, are carried
on along the inner side, or that part of the islands looking toward tbo
west fiord, from the farthest point of the island of Moskenas to Hindds
and sometimes still farther. Large schools of codfish approach these
islands, likewise, on the outer coast every year; but as this coast is very -
rocky and almost inaccessible in many places, the fishing is attende
with great difficulties, and would scarcely repay the trouble. .

It seems to be a very important point to gain an accurate knowledgf‘3
of the formation and nature of the bottom of the sea where fishing 1
going on ; and it is very desirable that exact soundings be taken. T3
would not only save the loss of many implements, but would also oV
tribute its share toward a more systematic way of carrying on the fish”
eries. My time did, of course, not suffice to make all these sounding®
This would require the summer season, when the days are longer abt
the weather calmer. I shall, however, in the following, give all the
information bearing on this point which I have obtained from persov?
observation, from fishermeun, and from other porsons* well acquainte
with the fisberies,

*Jam under special obligation to the superintendent of tho fisherics, First Liow
tenant Olsen, for much valuable information.
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The deep sea in the west fiord, which seems to be a continuation of
the deep sea of the ocean, seems to Lave an even, tolerably firm, clayey
bOttom, which, at any rate near the mouth, seems to approach much
Dearer to the castern shore (the continent) than to the western (the

ofioden Islands), whilst farther up the fiord (near Skraaven) it again
Comes very near the Loffoden Islands. The fishermen say that the
8reatest depth is far up the fiord, exceeding 400 fathoms. It is probable,

Owever, that near the continent a channel of just as great depth ex-
Feﬂds, out to the western ocean. We do vot, however, possess reliable
formation on this point, as the fishermen but rarely go out farther than
3 few miles from the shore,

. On the Lotfoden side we find this deep channel in most places bounded
by an elevation rising almost perpendicularly and forming a rocky

Oftom, Thiselevation is called the ¢ Egbakke;” nearer to the coast it
Siopes qown again, and then rises again close to the hilly coast. It we
folloy this elevation in an outward direction we find it near the eastern

Offoden in the neighborhood of Skraaven aund the Molla Islands at the
Ulstance of o rifle-shot from the coast, where the bottom suddenly falls
160-390 fathoms; farther west it gradually recedes from the coast till,
fl‘*"n‘ the western Loffoden, the distance between it and the coast is from

(Norwegian) miles. Near the outermost islands, Rist and Vard,
80‘lll(liugs have been taken till far ou#at sea, and no greater depth than
0_‘80 fathoms has been found, so that the Egbakke is here probably
SHI farther from the coast. This Egbakke, Lowever, must not be
omagined as an uninterrapted wall which at a certain distance from the
:"“?t shuts ont the deep waters; for it is in many places broken by deep
s:"llles which extend toward the coast, and which, as a general rule,
€ to follow the narrow chaunels between the Loffoden Islands. From

. 888 rayines longer aud shorter side branches go oat in different direc-
o8, which in some places are interrupted Ly an interveuning elevation,
o, continued on the other side. The bottom of these ravines scem's in
\‘?drly all cases to be covered by a very thick layer of soft clay mixed
Yith mud. The bottom formed by the elevations I have, as a general
ule, found to be composed as follows : Nearest the coast it is invariably
bry Uneven, forming steep terraces, often covered with a dense wass of
8%, or projecting peaks, which, when thetidets low, are moreor less dry,
appear as dangerous reefs, against which the waves of the ocean

e With a roaring noise. Lower down the bottom co_nsists more or
a S of sanq or nullipores; and then at a depth ot 50-60 lutho‘ms we find
t?lel'ably broad belt of a totally different character. This bottom,
% 1k is more or loss sloping, is thickly covered wil?h a layer of small,
ung Stones, which continue to a depth of 80-00 fathows, aud is fol-
f();v:l by a solid rock on the Egbakke, which, having risen somewhat and
&d 2 mnore or less sharp ridge, often falls off perpendicnlarly toward
tiozc]a.ye‘v bottoms below. It is natural that the sloping of the eleva-
Will depend on the greater or less distance to the deep water. In
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the East Loffoden it slopes more abruptly than in the West Loffoden,
where for long distances scarcely any difference can be noticed.

Regarding the formation of the bottom farther out at sea but little can
be said, as our information is very limited. Only this is known, that at
a considerable distance from the coast (at least 8-12 [Norwegian] miles),
it rises considerably, so that the depth of water, in many places, is not
greater than on the elevated bottoms near the Loffoden Islands, This
portion of the sea, which at no very distant future will undoubtedly
become of great importance to our fisheries, is generally called the
 ocean-bridge” (bavbroen), and is s2id to extend at a certain distance
along the whole western coast of Norway as far as the North Cape.
TFormer investigations, however, have proved that this elevation does
not form a continuous ridge, but consists of a number of irregularly-
formed hills, separated by more or less broad valleys, in which, at any
rate during a portion of the year (summer), some fish gather in large
numbers,

Although the Loffoden Islands are considerably north of the Arctic
Circle, the sea which laves them has by no means a complete Arctic
character, a fact which may readily be recognized by its fauna. The
cause of thisis the same as that which gives to our whole country 2
climate which, compared with its northern latitude, must be called a mild
one, viz, the Gulf Stream, whose Mmfluence in these islands is felt more
directly than on most other portions of our widely-extended coast. A
positive proof of this may be found in the fact that tropical shell-fruib
have repeatedly been washed ashore on the Lofioden Islands, and I
myself have gathered some. There is, however, another just as power-
fal stream, namely, the cold Polar stream coming from the Arctio
Sea, which in a southwesterly direction goes along the coast of Fin-
marken, and which empties into the west fiord through the many nar
row channels which separate the Loffoden Islands from each othefr
These two streams are, 8o to speak, engaged in a constant combat, 86
one time the one being more powerfnl aud at another the other one
This must, however, not be understood in the sense that the.one could
“either neutralize the other or hinder it in its course. Both streams poS
sess their full power at all times, but their direction may be changed
80 that at one time the Gulf Stream is stronger near the coast, while ab
another it is driven farther away from the coast by the Polar st'real.ﬂ-
The rule seems to be that the Gulf Stream runs at a considerable d1¥°
tance from the coast, where its influence may be felt fur north, even a8
far as Spitzbergen, while the Polar stream seems in general to bo neare’
the coast. When the wind is northerly and easterly, or also when
there is & calm, it will be found that (at any rate during winter), if ¥¢
except the small changes produced by the coming in and going out ©
the tide, the stream has a southwesterly. direction, or, as the saying 18
« going out.” When there are southwestern storms or so-called ¢80
weather,” the stream generally goes. in the opposite direction.
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That this is really the Gulf Stream is seen not only by its producing a
Considerably higher temperature (in winter it sometimes rises in twenty-
four hours from several degrees below zero to as many degrees above
“ero), but likewise by a very noticeable rise in the temperature of the
Water, at any rate nearthe surface. I have thus, after continued easterly
wind with the atmosphere several. degrees below zero, found the tem-
Perature of the water near the surface not much over 410 C.* while
after g southwesterly wind it rose within a short time to 43¢ C.
Farther down the difference is probably less marked, but it may be
Observed to a depth of 40-50 fathoms. In deeper water the tempera-
turg seems to keep more even, generally about + 4° C. It is probable,

Owever, that the nature of the bottom has a' considerable influence
0 the temperature of the deepest water. I have found that the soft
tlay mixed with mud, which forms the bottom of the ravines mentioned
above, develops a remarkable degree of warmth, probably by a sort of
Chemical process (e. g., fermentation.) When the thermometer was put
n myg brought up from a depth of 100 fathows, it quickly rose to 4 10°

% The warmth of this mud was undoubtedly originally still greater,

ut decreased by being brought through the cold water.

I'have purposely dwelt so long on these physical conditions of our
Dorthern coast, because probably we here meet with causes (currents of

6 8ea and changing temperature occasioned by them, and nature of
the bottom), which have a decided influence on the fisheries, and con.
:iequently ought to receive constant attention by continued investiga.

Ons,

_I how proceed to my subject proper, viz, the fisheries. We may here
Yistinguish three principal plhases, viz, the coming-in of the fish, their
spawmng, and their going out, all of which are of such importauce as
0 deserve a separate chapter.

THE COMING IN,

VeI‘y early, according to information given me by fisheruien, even
®fore Clristinas, there are sigus of the codfish approaching the Lof-
9den Iylands, About this time an upnsual number of other smull fish
8ather on thie higher places of the bottom, among them sowme which
generally are found only at a very considerable depth. Soon large
“odfigh begin to make their appearance, and as their number increases,
@ other fish decrease gradually, until scarcely any otber fish but cod-
Sh apq found,
his early codfish is called the ¢ announcing fish” by the fishermen,

04 Qiffepg according to all accounts from the real eodfish, which does

Ot make ity appearance till the middle of Jauuary. Although I bave
;ﬂoopﬁmnicy to inveistig&tg this m_zitier, it seein? iu_i_tg_l}robable
Degrees of tho E;;la;:ﬁ(;;qie onn roadily be reduced to Fabreuhoit by means of

e following formuls z° I"ahrenbeit Ceutigrado == 32 - gz O,—(TRANSLATOR.)
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that these schools of codfish which come early belong to a distizet
variety, which, differing in this respect from the codfish proper, stays
far out at sea all the year round, and is by the approaching masses of
codfish driven toward the coast. [From what I could learn from the
fishermen, it seems certain that some of these fish, by their peculiar
color and thicker body, show a great similarity to the coast variety of
the codfish found alovg the whole coast of Norway., Dut, on the other
hand, it is certain that the fishermen, when speaking of this fish, also
mean the codtish, and although it makes its appearance in the begin-
ning of Jaunuary, it does not differ from the codfish proper in any
essential points. The only distinguishing mark of this codfish is said
to be, that the skin covering the inside of the abdomen is white, while in
the codfish proper it is dark. This mark seems, however, to be contined
to individuals, for 1 have among the so-called announcing fish, which
the fishermen called codfish, found some with a dark abdominal skin,
and during the tishing season codfish proper with a white skin.

The coming in of the fish, which may be said to begin in January,
generally lasts during all of February till the middle of March. The
fishermen say that the codfish come in till the 12th of March, but it is
of course impossible to fix an exact date. There are many circumstances
which may either retard or accelerate-the coming-in of the codfish, &0
that one year it may end sooner than another. The general experience
has been, that after o southwesterly wind and mild weather following
it, the fish come in quicker than after northerly or easterly wind and
cold weather. The cause assigned for this is, that the sea bas larger
waves during a southwesterly wind, and the current going toward the
coast drives the fish in the same directiod. This theory, however, can
only be accepted conditionally. ' To judge from what we know about
other fish, the contrary might be expected, as it is well known that not
only the salmon, but also several salt-water fish, as the mackerel, seemd
to take special delight in going against the current and wind. The real
cause, I think, must rather be sought in the considerably higher tem-
perature of the deep water, which in the above-mentioned,kind of
weather is communicated to the water near the surface.

The codfish do not come near the coast in one great mass, but always
in schools, which, small in the beginning, gradually increasein size until
they assume such large dimensions that they are called ¢ fish-mount-
ains.” During good fishing seasons this expression does not seem an
exaggeration. 1 have been assured that the codfish are often so closely
packed, to a height of 20 to 30 fathoms above the bottom, that the fish-
ermen who use lines can notice how the weight before it reaches the
bottom is constantly knocking against the fish.

It often happens that although it is known that great masses of cod-
fish, so-called * fish-mountains,” fill the sea at certain places, none ¢!
be caught either with seines or lines. The fishermen say, that the fish
at such ties keep entirely quiet, with their heads downward. Noth-
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Ing but the arrival of a new schoo! brings life into these masses of fish
and drives them forward, and a great many are caught,

This «keeping quiet” of the codfish, regarding which the fishermen
?aVe very strange notions,* seems more particalarly to take place dur-
lug continnous cold weather with easterly or northerly wind, and is
Probably occasioned by the lower temperature which through the cold
aud the carrent flowing from the north to the south s communicated to:
the upper portion of the water which the tish must pass in order to reach
the clevated Lottom. It is a well-known fact that the salmon, before
Catering upon their regular journey up the rivers, stay for some time
Bear the mouth, seemingly to get accustomed to the cold fresh water,
It is very probable that the codiish does something similar. As the
Codfish come from a great depth where the temperature seems to be
Very even all the year round, they are probably very tender as regards
& change of temperature. And, going towards the elevated DLottom
they must frequently pass portions of the sen which through the influ-
hce of the Polar Stream are quite cold. It seems natural to me that
the fish) do not enter these cold places as quickly as when the tempera-
ture ag again becowme higher through the influence of the Gult Stream,.

bis said, however, that there is a period when independently of the
chﬂ»qg‘es of temperature the codfish keeps very still, viz, immediately
efore spawning. Itislikewise probable that the codfish have been
Outside the great elevation (the ¢ Egbakke”) for some time before this
“owing.in commences, or that they follow it for some distance until they
U4 a snitable place for getting nearer'to the coast. Itis (iuite probable
(although nothing definite is kunown regarding it) that they select places
liere the “Egbakke” is low or where it is intersected Ly clayey ravines.
is certain, however, that during their coming in they are guided by

@ formation of the bottom, and that coming from the deep they follow
38 far ag possible the deep places, 4. e., the ravines. As a general rale
t & do not follow the middle of these ravines, but the edges, being
8uideq by their many carves and turns.

Although the codfish is a genuive bottom figh, it does not keep near

@ bottom all the time, but keeps considerably above it, at any rate in
Certain localities, as the East Loffoden. The fishermen know this
very well, and, where the current is not too strong, they like to use
Woodey or glass tloats so as to keep the nets or lines some distance from
1@ bottom, This is especinlly done with the lines, both ends being
UStene( to a float so that ouly the middle portion reaches near the bot-
oW, while the remaining portion gradually approaches the surface., As

6 books baited with lherrings are very close together, the fish will, at

atever distance from the bottom it may be swimming, meet some of

®m. T have thus noticed near Svolvier, where this method of fishing

thel have thuy found the idea very generaily pretailing among the fishermon, that
codfish spek cortain places on the botton where there are said to be sprivgs of
Water, whicl they drink in order to bring the roe to maturity,
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is very cominon, that the codfish must have been at a considerable dis-
tance from the bottom, for a great number were invariably caught near
both ends of the line, while toward the middle, which is of course nearer
the bottom, other fish were caught. The codfish must, therefore, have
kept at a distance of 20 to 30 fathoms from the bottom. They do, how-
ever, change their position, and seem in this to be guided by various
circumstances, especially by the weather. If there be continuous cold
with coast wind, the current going out, which, as has been said before,
always occasions a considerable fall ip the temperature of the sea-water,
the codfish generally keep nearer the bottomn than during southwesterly
or so-called sea-winds. 1 have often had an opportunity for making tbis
observation. When I made my observations near Svolver, the weather
was very changeable, there were frequent westerly storms, and the
temperature of the sea-water was tolerably high, viz, near the surface
between + 20 and +4- 3° C., and at the depth where the codfish were
supposed to be it was + 3° C. During my stay on the Raft Sound some-
what later in the season, when cold weather set in, the temperature of
the water at the same depth was considerably lower, viz, only a little
over + 20 (., and the codfish were then much nearer the bottom, It i3
possible that a long-continued spell of cold weather will hinder the cod-
fish from coming in, keeping them farther away from the coast than
would be the case in warm weather. '
Many other circumstances, however, may countribute to bring aboub
this result. It is very important whether there is sufficient food
in the sea, here chiefly small herring. This may be both beneficial and
detrimental to the fisheries, It is detrimental if the herrings keep far-
ther out, in which case the codfish are enticed away from their usual
spawning-places hunting after the herring schools, in other words, nob
keeping steady on the elevated bottom ; it is beneficial if the herrings
are between the masses of codfish and the coast, especially where ther®
are deep fiords. If a large school of herrings can be kept far up on®
of these fiords, a twofold advantage is gained: there is always fresbh
bait, and the codfish can be kept in a place farther removed from the
immediate influence of the sea, where fishing may be carried on in nearly
every kind of weather. Such a place is the East-Ns fiord which pene-
trates the eastern part of the island of East Vaagi from that bay of the
West fiord, which on the inner side is bounded by Skraaven and tlff’
Molla Islands, and is known among the fishermen by the name of “H0*
len.” Here the fisheries have some years been very productive; espe
cially near Filstad on the eastern side of the fiord, whither large nutd
bers of fishermen have been attracted during the last few years. Thab
large fisheries caunot be counted on every year, has been sufficiently
proved by this year’s fisheries, although some schools of codfish com®
here every year. I am therefore inclined to consider the food of the cod-
tish as the principal cause of the extraordinarily rich fisheries which 0
cur here from time to time, as well as in some other places, the Ralt






