V.—REPORT OF PRACTICAL AND SCIENTIFIC INVESTIGATIONS
OF THE COD FISHERIES NEAR THE LOFFODEN ISLANDS,
MADE DURING THE YEARS 1870-1873.

By G. O. SARs.

A.—REPORT TFOR 1870.*

It was my intention on this journey, if possible, to extend the ol
servations of the development of the winter-codfish which I had made
last year, and at the same time to remew my observations on certait
points which I thougbt needed corroboration. By having made my
observations at different seasons of the year, I had gradually succeeded
in following the development of the winter-codfish from the egg to the
age of one year; and among the rest I proved one importaunt fact whicb
will play a prominent part in all future investigations of the cod-fisl’
eries, viz: That the small form of codfish, which,under different names
(algee-fish, bottom-fish, &e.), is found on our northern and wester?
coasts all the year round, is not, as was formerly thought, a separat®
variety of the codfish, but the offspring of the winter-codfish; therefor?
winger-codfish which have not yet reached their full development.
had, likewise, in the course of my investigations, convinced myself tbd
the many differences of color and shape occurring in these fish are,’
not exclusively, at any rate to a great extent, due to the surrounding®
in which they live, especially the nature of the bottom, and the fO"d
which is dependent on this; and that if these surroundings are change®™
the fish assume a different appearance in an astonishingly short tim®
It was my object this year to examine these fish during their furth€
growth, and, if possible, to study and explain the various phasesin thet
mode of living, as I had formerly done with regard to those young fis
which had not yet reached the age of one year. I found, however, Vf’r'
soomn, that the older the fish grew the more diificult such an jnvestigatt®
would be. TFormerly I had been able to make my observations with t
greatest ease from my boat, or even from the shore; and changes }f—
the weather had never seriously interrupted my work. All was ! 0
ferent now. The fish had long since left the coast, and gone out to tl,’
vast ocean ; and 1 was thus obliged to use my fishing implementS l.r

. - . . i
order to get any idea at all regarding their place of sojourn and the-
oaf hami
o Tore¥
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Iode of life. In the following, I intend to give all the facts I ascer-
tf’-ined in this manner; and, as in wy former veports, I shall first givea
Slmple description of the course and the method I pursued in my inves-
tigations, and then give a brief résumé of the results.
Ou the 9th of May I left Christiania by steawmer, and, traveling via
ergen and Trondbjem, I arrived at Svalvaer on the Loffoden Islands on
the 20th, From Svalveer, I immediately went to the fishing-station of
kl‘aaven, which, in many respeets, I had found the most convenient
Place for my investigations ; and where, moreover, I had last year left
a Quantity of apparatus. The season was certainly farther advanced
than when I left the Loffoden the last time; but I was pretty sure thag
Would not lose my thread this time, but could easily counect my in-
Vestigations with those of last year.
My last method of fishing, which in the course of my investigations I
2 had to change quite frequently, had consisted in using short lines,
With which last year I bad caught o considerable number of fish, and I
Iferefore intended to make use of them again ; at any rate, in the begin-
Ming.  There was one difficulty, however, conuected with this, viz: the
s“al‘(:ity of bait. TFormerly 1 had been fortunate enough to obtain fresh
Cring ; but now I could not get a single herring ; neither could 1 ex-
Pect to obtain any shell-fish, as during the winter fisheries nearly all
08¢ near the fishing-stations had been used. The only bait which I
%ed to obtain was a worm, the Fjuramak (Arenicola piscatorum),
Lich are found here in large nnmbers, aud which are successfully used
\vsh'bait for small fish at differcut points along our coast. This worm,
ich lives deep in the sand of the shore, can only be obtained by being
sll:'g up with a spade; an operation requiring time and considerable
1, if it is not to be cut in pieces.
. After I had spent several hours in procuring such worms I had my
ey prepared, and set them in those places among the outer islands
re the water has a depth of 20-30 futhoms, and where last year I
Canght wany fish. I was again successful ; but what struck me as
Deculiar was the circumstance that nearly all the fish which I caught
L8 g0 large that I could not well consider them as one-year-old fish,
Ut rather as two-year-old fish ; and as I must get the one-year-old fish,
CO.uld uot be satisfied, but had to find out where these fish staid. By
izttf“g wy lines nearer to the coast, and in shallower places, I succgede(l
thac:tchiug some one-year-old fish ; but so few, that I becawe t.:onvmced
are the great mass of t-hgse tish did notz sta?"hex e Ther(? was, Lhe}*e-
» 00 other chanee left but to make investigations at random, with
aie. Ope of finding their place of sajourn.. I haq bgeu obliged to do
Wilyp thin gs so often during my previous investigations, that I was by
Mogpg worried by it; asI had not the slightest doubt that sooner
ater I would find the one-year-old fish.
in‘:"tead of the heavy line I got myself a thinner hand-line with which
“0ded to fish at various points, and which would enable me to go
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over a larger space of the bottom in a day than I could otherwise have
done in 2 week. I was not particularly suceessful near the shore, bub
the pulling at the line by fish biting the bait was quite lively when 1
approached the hidden depths lying farther out toward the places
where the bottom falls off abruptly toward the great deep. During
winter when the weather is stormy these places are almost inaccessibleés
and then present one mass of seething foamn, They are well known t0
the fishermen as Agood summer fishing-places, and are visited by thew
especially during the time when the pollack approach the shore. The
polluck-fisheries are almost exclusively carried on in these places. Al
this time, however, the pollack had not yet arrived, aud such localities
were therefore exclusively held by their relatives, the cod.

The majority of the cod which I caught here (and I caught no othef
fish) were certainly one-year-old fish, having an average length of on¢
foot; but occasionally I also canght larger fish which required consid'
erable exertion in hauling up, and whose age was certainly three years
at the very least. Of two-year-old cod I found but few. Most of the
cod caught here were of the variety generally termed “alga fish,” 88
their color was more or less a reddish brown with a beautiful golde!
gloss on the sides,and iheir shape somewhat stouter thaun is generallf
the case. I knew, however, that this was only owing to their living
among the red algowe; and during the course of my observation this
opinion was fully confirmed.

During the followizg days I continued my observations in the manf
dec) places which are near this fishing-station, and with the same resuitt
There was no difficulty in obtaining as many one-year-old fish as I d&
sired. These excursions were not without danger, and would have bee?
still more so if I bad not had experienced people with me. As soon 8%
the heavy waves begin to come in from the sea, which cannot alway®
be distinetly seen from a small boat, thesé places are not to be trusted:
The weather may be perfectly calin, and the sea around these places b.e
as smooth as a mirror, and still there is danger, unless great care ’
taken, of being suddenly ingulfed in the waves without the léast chanc®
of escape. It is, therefore, not advisable to go with the boat on thes®
deep places, but ratber to keep near the cdge. It is astonishing to oV’
serve how the sea near to the boat suddenly rises in the shape of ®
broad pyramid, which slowly sinks down to the general surface. IfoF
a long time again the sea may look perfectly smooth, but as soon as t
fishermen have noticed the above-described suspicious movement of th
sea they cannot be induced to approach the place, for if the boat shoul
be where the pyramid of water rises, it would surely be dashed to pieces )
These dangerous places have caused many losses during the winter’
fisheries, when boat-crews. which were not well acquainted with these
waters got within their reach, DBut by keeping at a certain dista{“’”
one Inay, without any special danger, witness the grand and interestiP?
sight of the great waves rising and falling. It may happen, howeven
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that one has to wait a Jong time before anything is to be seen. Every
Dow and then the water is rising a little over the deep places but with-
Out disturbing the general caln, but suddenly the broad pyramid of
Water assumes larger proportions. At its top it has the appearance as
I a fine smoke was rising from it, and at the same time it malkes a sort
f’f advancing movement, just as it some monster of the deep were push-
ng its snout out of the water; this is followed by a low rushing sound,
38 of a passing storm, and presently the sea rises to an enormons height,
like a broad green and shining rampart, fringed at the top with seething
foam’ which falls forward with a terrible fury, beating everything around
Mto 3 mass of whitish froth. While lost in admiration of this grand
Phenomenon one feels the boat suddenl y raised uphigh and just as quickly
.ﬂung down deep, and fear fills the heart that all is lost; but this feeling,
Which naturally overcomes a person who witnesses such scencs for the
{irsﬁ time, soon passes away. In a short time everything is as calm as
I Dothing had happened, the large waves which have beeu occasioned
Y the breaking of the watery pyramid recede, and soon their distant
Toar as they break against the coast shows that the catastrophe is over.
fter the fury of the element is spent there generally follows a longer
Deriod of calm, as it the ocean were gathering new strength for another
ethion, which is sure to take place sooner or later.
Thave not given this deseription for my owu or for the reader’s amuse-
Bent, hut because (as will be seen from the following) this natural
h_["ﬂomenon had a good deal to do with my investigation of the fish-
*Ties, For the question arises why the fish show a decided tendency
0 keep near tiese deep places; and the most plausible explanation is
%und in the peeuliar conditions produced by the heavy waves going
O_ve" these places, The bLottom is always rocky and has a peculiarly
leh Vegetation of algme; the large algm (laminarie) flourish lere as in
all Places which are exposed to the immediate influence of tho waves.
'and among these algm there live a large number of lower marine
Uimalg from a size searcely visible to the naked eye to those of consid-
"able dimensions. Especially do the crustaceans live here which form
¢ favorite food of the cod, as well as crabs, &e. It is not so casy,
OWeVer, for the fish to catch these small animals, their instinet having
Mght them to avoid their greedy enemies by hiding among the algwe
by darting away with lightning-like rapidity. Thecod ‘vou!(l there-
i].:‘e Not cateh any more here than in other places where t.here is x sim-
T algp vegetation, if it were not that the above-mentioned violent
itation of the water afforded aid from time to time. As soon as the
3 after a period of calm begins to rage in these deep places, a general
asion is, of course, produced among the small animals; they are
ed ahout and cast in every direction. This is the favorable mo-
eo‘:]lt for the cod, and as soon as the watery pyramid has broken, they
® 1 large numbers from all parts and feast on the little marine ani-
alg Which are momentarily powerless and stunned by the sudden



616 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

shock. The same is repeated every time the waves break, as during
the interval of calm the marine animals will again gather among the
algwx. .

I thought that now I had found a place where all during summer I
would be sure to find the necessary wmaterial for my investigations
regarding the further changes of shape aud color which the cod under-
goesduringits development. Iu this,however,I was mistaken. Toward
the end of June thre number of fish in theso places decreased in a re-
markable manner ; and I likewise observed that I could never get a tish
to Dbite the usual bait (Arenicola piscatorum), even when I dropped my
line in places where I knew there must be small cod. Only every now
and then I caught a few, and, strange to say, most of these in places
where there was sandy bottom, while the algm-bottoms seemed deserted,
by the fish. Most of the fish I caught also presented a dilferent ap-
pearance. I very rarely caught any reddish-brown so-called ¢ algm-
fish,” with their pecaliar golden gloss; and most of the fish I caught
were of a pale greenish color and had a silvery gloss.

I soon found the cause of this change of the cod’s place of sojourn
and the consequent change of color. Several times when in calm
weather my fishermen had rowed me along the sounds between the
numerous little islands, distinguished by their shining white sandy
bottom, there was frequently the appearance as of a dark cloud passing
over the light bottom, which quickly disappeared when the oars weré
put in motion. I soon convinced myself that this phenomwenou was
occasioned by dense schools of small silvery-white fish, which appcm‘ed
in large numbers in the shallow places near the shore. "This little fish
is well known under the name of sand-cel (Ammodytes lancea), and i
considered an excellent bait for the pollack. But by examining the
contents of the stomach ot some cod, I found that the latter does nob
disdain it either, for it contained scarcely anything else but such fish-
I also found the natural explanation of the above-mentioned changes
in the one-year-old cod and of their fastidious taste. All the cod, both
young and old, had left their former hunting-grounds Ind had gathere
for the pursuit of the dense schools of sand-eels which were approachit§
the shore. On a beautiful calm day (the 28th of June) I was fortunate
enough to observe this. While my fishermen were rowing me across
one of those 6-10 fathom-deep inlets leading to the usual sand-cel placesSs
I could see distinetly against the light sandy bottom enormous school3
of large fish, all turning their beads in the same direction, viz, towar
the shore. 1 immediately got out my line, thinking I would make a big
haul in places-where no fisher had ever dreamed of looking for larg®
cod. But I was disappointed. The slow mapner in which these fish
moved showed that they were not very hungry, but had alveady take?
a good breakfast. Although I put the daintiest pieces of shining 5111’_‘1'
eel on my hook, I could not get a single fish to bite. As soon as bb°
hook got uear the fish they came swarming toward it from all sides, bob
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after having thoroughly examined and smelt the bait, they coolly turned
their backs to it. By moving the line and causing the shining bait to
ance about in the water, they could be made to repeat this maneuver,
but none of them would bite. Only a fine line wbich I had brought
frOm Christiania, and to which a presty little fish of German silver was .
f‘dsteued, which certainly did not resemble any fish known to the cod,
but whose shining gloss, similar to that of the sand-cel, seemed to have
Somo attraction, and by drawing it slowly up through the water I suc-
Ceeded in attracting a large cod nearly to the surface. It was ovident
that it had o great desire to swallow the little fish, but, on the other
and, it scemed to bave an idea that everything was not all right, and
therefore it refrained from satisfyiug its desire. Ouly when the bait
Was a fow feet from the surface and threatened to leave the water alto-
8ether, the cod took courage and with a quick jerk snapped at it, but,
48 if frightened by its own boldness, it just as quickly shot away again
aud joined its comrades. In this, however, it would not have been
Suceessful if my hook had been stronger; but it was not caleulated for
Bucly large fish; the cod consequently escaped with the fright and a
Slight serateh of the mouth. When I hauled in wy line the hook was
bent perfectly straight, and the metallic bait bad been scratched in
Several places Ly the sharp teeth of the cod. This little description
Way gerve to show some of the characteristics of the cod, whick cer-
tainly is not so stupid as is generally made out, but whose greediness
Often ryns away with its reasoning powers. v
I knew now that the only bait with which for the time being I could
Ops to cateh cod would be its own food at this period, viz, sand-eels.
bis Tittle fish, which is but little esteemed farther south, plays quite
al_‘ important part in these regions, as it occurs in enormous numbers.
Iiee it exercises no little influence on the movements of the cod, I shall
?el’OI‘t what I learned regarding its occurrence and mode of life. Dnr.
g winter it seems to live at a great depth, for it is never found near
¢ shore, and only occasionally in the stomachs of fish caught in deep
Waterg, Toward the beginning of suminer they commence to wake their
&DJ’eﬂrance by coming in large and dense schools to the sandy bays and
Soundy pear the tishing-statious. In spite of its small size (it measures
sc'd?cely a span in length), it is a very greedy fish and devours various
Sl belagian animals, which are often heaped together by the current
B the sandy bays in enormous numbers, and these baysare the favorite
e80Tt of these fish and their spawning-place during summer. The com.
Darat-ivcly large grains of roe, having a beautiful reddish-yellow color,
9 ot float about like the roe of the cod, but are laid ou the loose sand
0 the bottom, where they go through their development. This fish has
- € Pecaliar custom of digging in the sand, so that when the tide is out
WAy be talen with spades from the dry sand at quite a distance from
N Water, and this is really the only way in which the fishermen, at any-
e neay this fishing-station, procure this bait. It cannot be caught
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with common nets, for it is so small and nimble that it can slip through
the smallest opening. Eveun if the net was so fine that they could not get
through, it would nevertheless, if applied in the usual manner, be of no
avail, as every individual fish would bave managed to escape before
. reaching land, and would have dug itself deep down among the loose
sand. In some places, however, these fish are caught in enormous
numbers with the so-called sand-cel net, an implement which can only
be used for catching these fish, It consists of a large square piece of
closely-woven stuff, which has to be manipulated by several boat-crews:
During the spawning season of the sand-eel, this net is sometimes, witlh
considerable trouble, got under the schools; by a quick movement the
four corners are then rajsed, and the contents emptied into large boats.
The fish are then taken to the shore, and without any special prepara-
tion they are simply piled up in great heaps, from which they are grad-
ually taken in the course of the summer and autumn, just as occasiod
demands, and used as food for men and cattle.

This fish possesses the remarkable peculiarity that, piled up in this
manuer, it will keep for a long time without entirely decomposing, and
althoogh it is not probable that this half-putrefied food is very whole
some if partaken of for any length of time, it is nevertheless eaten @
great deal in many distriets and actually considered a delicacy.

The cod and the pollack are, however, wore fastidious in their taster
and there is absolutely no use in offering them anything but quite fres
sand-eel. As soon as it is a day old it becomes unsuitable for baib
Whenever the sand-eel only is used for bait the above-mentioned net i
not used, but whenever bait is needed, they are dug from the sand with
spades. They cannot, however, be caught in this way at all times, I8
clear, sunny weather the sand-eel does not like to go on the sand. On®
way therefore often hant for it in vain for a whole day, while the fol
lowing day hundreds may be caught. Nor can one count on catehing
it in this manner in every place. The so-called sand-eel places kuow?
from time immemorial are but few in number, and gre often limited to #
very small space. Near the fishing-station of Skraaven there is ovlf
one such spot, covering scarcely more than 40-50 square yards. If
consists of a reef covered with loose sand, stretching across a narro¥
sound. When the tide is high this reef is completely hidden by the
water, while at low tide the sound may be crossed at this place withou?
any danger of wetting one’s feet. From this very limited place all the
fishermen of this station get their bait, and it is sometimes crowde
with people, each one digging in the sand. It is a comical sight to €0
this crowd of fishermen engaged in this manner,and to obscrve with
what rapidity and precision they perform their difficult task. As soo%
as by removing a quantity of sand some of the small, shining fish have
been brought to light, one must either by a quick movement of th®
spude throw them up higher on the dry sand or kill them. If not, they
will immediately dig further down into the moist sand, and if ono weré
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to attempt to catch the live fish with the hands they wonld, like eels,
8lip between the fingers. I have more than once witnessed this peculiar
ﬂShingprocess, as I bad to get all my bait in exactly this manner,
Sinee I had learned to know the taste aud place of sojourn of the cod
2t this period, I no longer looked for it in those places where it bad for-
nerly been found in such large numbers, but I cast my lines where I
Supposed any sand-eels to be, viz, along the edges of the decp ravines
.Tisiug from the depth of the ocean toward the sandy bays. My fishing
In these places was successful beyoud all expectation, and I returned
bearly every time with my boat heavy laden with fish. I not only
aught one-year-old cod in this manner, although the greater number
-Were certainly such, but also two and three year old fish; occasionally
Lever caught unusually large fish of exactly the same size as the com-.
lon winter-cod.” Nearly all, both the one-year-old and tae older fish
haq 4 very light grayish-green color with a silvery gloss on the sides
and the usual dark spots; they possessed in other words all the char-
Acteristics of the so-called ¢ sand-eel cod,” well known in the Loffoden.
ue of the largest fish, measuring 1} (Norwegian) yards in length, I
ook Liome to examine more closely and Lad its picture taken and col-
Oréd gxaetly, in order to compare it with the winter fish which was well
Uown o me. It was then seen that even down to the most minute
Qetails it was the exoct image of the common winter-cod or skrei, and
n_eibher 1 nor the fishermen to whom I showed it could point out a
Stngle ifference in either shape, color, or size. The ounly thing which
distinguished these large sand-eel cod from the winter-fish was, that the
8euerative organs were not yet fully developed, although in the larger
Oues both the roe and the milt could be plainly discerned, and so far de-
Veloped that they certainly during the coming wiuter would have come
Othe fishing stations as real skrel with fully matured roe and milt.
While I continued my investigation of the mode of life and place of
80journ of the so-called saund-eel cod, the pollack began to make its ap-
Pearance. All the fishermen were now busy getting ready for pollack-
shing, and left the cod entirely undisturbed for the present. The food
*Tthe pollack at this time consisted likewise for the greater part of sand-
€IS, This conld be seen DLy opening the stomach of some that had bLeen
“aught, Lut likewise by direct observation. When my fisherwen rowed
¢ about among the outer islands I.often noticed on tho rocky ledges
Whing toward the Westfiord an unusually large number of birds
gguus) collected in a small space. There was nothing specially striking
Ifthisi but the way in which these birds acted was peculiar in the
h'ghest degree. With their snow-white plumage forming a very striking
:OutraSﬁ with the dark background of the rock, they sat frequently in
8ular rows Jike soldiers, all turning their heads in one and the same
ection, Not s movement could be noticed, not a sound was to be
carq; they looked as if they had become petrified and had firmly grown

t() the rock.






