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

(1}
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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
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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.
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Suddenly they became animated ; as on a given signal the whole
flock raise their long wings at exactly the same moment ; with deafening
screams they rise and wing their flight over the sea; like a thick white
cloud they may be scen to descend at some distant point of the ocean
which resembles a foaming whirlpool. This is occasioned by the pol-
lack which have surrounded a school of saud-eels and forced them to-
ward the sprface of the water where they can easily catch them, The
poor little fish are at the same time attacked by the birds from above.
This lasts but a short time ; soon the school of sand-eels is scattered in all
directions, the pollack have gone into deeper waters to renew the chase,
while the birds, nearly every one with a glittering sand-eel in its beak,
are slowly flying toward the rocks whbich they left a short time ago,
to watch their chance for catehing more fish, The fishermen also svateh
this opportunity when the pollack are near the surface, and, if they are
in time, generally catch a few. DBut what interested me specially was
the fact that quite frequently large and small cod were caught instead
of the pollack. This happened oftenest in the beginning of the pollack-
fisheries, sbowing that the cod, which generally keeps near the bottow,
occasionally imitates its more lively half-brother’s mode of life.

For a time the fishermen’s pollack-fishing and my cod-fishing were
quite successful. Buot suddenly a change took place. The fishermet
came home discouraged with almost empty boats ; the pollack and the
birds had been there as. always, but none of the fish would bite. My
cod-fishing was not so successful either, and half a day often passed
without a single bite. I soon found the cause of this. Both the pollack
and the cod now used another kind of food, which they scemed to prefef
to the sand-eel. Some days previous the many pillars of smoke-like
spray secn on the western horizon indicated that a considerable number
of whales were approaching the Westfiord ; and on a fine, calm day,
when I was out in my boat, about the middle of the Westtiord, I was
suddenly surrounded on all sides by blowing and snorting mounsters of
the sea. Gigantic whales showed their broad, blagk backs over the sur
face, often in dangerous proximity to my boat, and with a hellow noise
squirted the watery spray high up into the air, while nimble dolphin$
leaped high above the water, their sides glittering in the rays of the
sun. Occasionally a sudden foaming motion could be noticed in the
water; just as if the waves were breaking against some hidden rocks
two high pointed fins rose above the surface and quickly disappearct
again. This was the gigantic fish well known in these latitudes by the
collective name of stérje, while farther south it is with greater accuracy
called “makrel-stérje,” and which belongs to the same species as the
tunny, so highly prized in the Mediterranean. By looking down int0
the clear water I could often see large and small schools of scare
Mitle fish swim underneath my boat with lightning-like rapidity, a8
when hard pressed by their pursuing enemies, leap high over the suf”
faco, showing tlieir shining silvery sides. Although I did not succee”
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ln catching any of them, I had not tho least doubt that these were
Joung herring, and that they formed the food not only of the above-
lentioned large marine animals, but also of the pollack and the cod,
and that this was the reason why they would no longer take the bait
Offered to them. .

By cxamining the stomachs of some of the fish caught at this time
(both pollack and cod), I found them crammed full, no longer with
Sand.cels, but with young berring. Tho herring is @ more uncertain fish
than the sand-eel, and it was purcly accidental it any of them ap-
Proached the coast. The great mass of them generally kept far out on
the Westfiord, and I have reason to suppose that both the pollack and
the coq followed them; and that the entire failare of the pollack-fisheries
at this period, as well ag the unusual scarcity of other fish near the coast,
Could be aseribed to this cause. :

Before I left the Loffoden I wished to make observations in some other
Ocalities, and for several reasons I selected the two stations of Risvaer
nq Brettesnes, Iying east of Skraaven. I staid lougest at the first.
Wentioneq place, whick I had not yet visited, because it seemed to
afforq special interest in my investigations. It is one of those fishing.
Mations east of the Raft Sound, which have long since been deserted,

Ut which were much frequented in olden times. About 30-40 years
980 rich winter-fisheries were carried on here every year. At pres-
ut only one family lives here, but traces mway still be secen of the
Bany fishers’ huts which served as places of shelter {o the nunerous

Shermen who came here. The place must have offered many special
ad"antages for fishing. The fishermen had not to go out very far; and

o the windows of the houses they could distinetly be seen hauling in
Beir nets, Numerous outer islands afforded ample protection against

@ 8ca, more so than in most other fishing-stations. It might seem

Dremature to give any definite opinion as to the cause of the decling of

1.’0 fisheries. I shall, however, at the end of my report refer to it, and

8Ive my view of the matter, as well as some facts which might be of
Weight, Yor the present I shall simply report the course of my obser-
Vations in this place.

. 1y first object was of course to ascertain whether the young of the

0ter-cod were found here in as large numbers and under the same con-
ttong ag jn ‘those places whero' the winter-fisheries proper are carried
o.n, By conversing with the people of the place I got all the informa.
tion 1 desired. The young of the winter-cod is well known here. 1t is
foung all through summer in large numbers, and this very year the fish-
0g for tis fish had been quite successful. The fish that were caught

“asured, on an average, one foot in length, and were, therefore, one-
ye_ar-old fish, They were caught so readily that even two wen going out

.h their lines would in a eomparatively short time have their boat
uitg fyy;, During the first days of my sojourn 1 likewise caught many

Sh, both on the algm bottoms and everywhere among the islands. As
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long as one bad bait (for which sand-eels were used) there was no diffi-
culty in procuring in a very short time a tempting dish of delicious small
fish. Regarding the looks of the fish, it had as at Skraaven sometimes
the characteristics of the algm cod and sometimes those of the sand-eel
cod, which latter gradually became more common, as the coming in of
the sand-eels took place at this time.

One day I devoted to fishing at a great depth (abéut 100 fathoms).
The bottom was everywhere composed of clay, occasionally mixed with
gravel and small pebbles, aud the fish which I canght here were, as a
general rule, larger than those caught iu shallow water. While in shal-
low water one might always be sure that any fish that bit would be cod
(just as the fly-fisher on our small streams is sure that any fish which
snaps at the fly is troat, Trutta fario) very different kinds of fish were
caught here, which could already be noticed by the way in whichetho
fish bit. Sometimes the line suddenly felt heavy without any previous
jerk at it having been noticed, and, after a troublesome hauling, a large
slimy brosme or cusk {Brosmius vulgaris) came up, its eyes sticking far
out of its head on account of the diminished pressure of the water.
Another time there were some gentle, scarcely perceptible, pulls at the
live; but in beginning to haul it in one could notice that no small fish was
coming. The higher the line came the lighter it got, so that toward the
end it felt as if both fish and hook had been lost, and before it had beent
hauled in entirely a beautiful pink-colored ner (red fish) or Norway had-
dock (Scbastes norwegicus), with eyes protruding and mouth wide openy
leaped out of the water, the hook firmly fixed in its mouth. Agains
there would be a powerful pull at the line, so that for a time one could
scarcely move it, and presently it would get so light as to induce the be-
lief that the fish had been lost; then again it began to feel heavy ; this
time it would be a halibut (]Izppoglossus maximus) which had thus to
suffer for its greediness, and which had to be hauled in very carefully
and knocked a few times on the head before it could be taken into the
Doat. Often a large cod would bite, and, corresppnding to the nature of
the bottom, it would have a very pale graylsh -green color. Some very
large but very lean cod which were caught here, covered all over with
parasites (fish-lice), were, by my fishermen, called winter-cod which nad
been left over from the last winter ﬁsheries, and which, from some reaso?
or other, had not found their way to the great deep where the gl'eat
mass of the winter-cod always goes after they have done spawning:
Such specters are every now and then caught all the year round, ab
their miserable starved appearance is in a very plausible manner ¢¥
plained by the fishermen, who say that they do not find safficient f00
to which they had been accustomed while farther out at sea.

For some time yet 1 was quite suceessful in my fishing, but soon there
was a change, aud the same complaints were heard from the fishermens
that fish were scarce. The numerous pillars of smoke-like spray whichy
on certain days, could be seen far up the Westfiord, resemabling the chim-
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bey-smoke of a large manufacturing city, indicated that dense schools
- °f young herring had now also reached east, and that not only the
Whales but also the cod were feeding on them. The same I found to be
the case at Brettesnes, where I staid a tew days. At Skraaven the
od had not yet como near the shore, although it had begun to make its
appearance at the usual {ishing-places, the algmo bottoms.

At the same time that I made these investigations of the one and
two.year old cod I had also oceasionally devoted my attention to the
teuder young ones from last winter, but bad found that this summer
Was particularly untavorable to these investigations. Ou account of
the unusually calm and steady weather, which lasted all summer, with
8carcely an interruption, the current, as is vsual in such weather, was
8enerally going out of the Westfiord and carried everything which could
Hot resist its power out to the ocean, The water near the fishing-sta-
tiony where I staid was, therefore, generally quite clear and trans.
Darent without ever showing that rich life of different pelagian animals
Which on a former visit I had noticed in these parts, aud which cer-
tainly was closely counected with the occurrence of the young cod. I

al in the beginning of my stay at Skraaven occasiovally noticed, es-
pecially after a short storm from the southwest, that these diminutive

sh, measuring scarcely a few lines in length, were playing about near

8 surface of the water in the same places where I had observed them
% former occasions ; bat never again did I see such enormous numbers
31n 1866. I often found that what I had taken for the young of the
od wero the young of other fish. A young fish distinguished by a’
(’Ollsidembly sborter and plumper shape than the young ol the cod
z?I)I)eured on certain days in very large numbers in the places which had
Orerly heen frequented by the young cod. Ou otber days the sea
“',001(1 ba so void of all life that ouc could row long distances without
Ven seing a medusa.

Te period in the development of the young cod which this year I
Csired to investigate was the trausition from the roving life near the
?u”&ce of thoe water to the more stationary mode of'life near the shore;
' Other words, their change {from pelagian to littoral animals. The
fl Ove-mentioned natural causes unfortunately prevented me from mak-
U8 auy exhaustive observations. I several times observed the peculiar
Tansitioy period when the young cod go under the medase. But these,
e:rlvell as later observations, were by far tog isolated to get any reli.nble -
‘veoborations of facts which I had ascertained by former obsecrvations,

U toward the end of my stay, when the young cod had begun to

W themselves near the shore, their number was so small that I had

“botll)le 'of getting at any new fact§. The only ;1flditi011al fact was tliis,

o ¢ir passage to the deop pegms_ much earlier thau.I had formerly

8Ut. In order to ascertain this I had a sort of fisk-trap con-
» Which I set in different places, varying in depth, and baited it
refuse of fish, In this trap I caught, as early as the beginning of
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August, at a depth of 20-30 fathoms, unusually large young cod,
which certainly belonged to this and not to the preceding year, and
which, therefore, must have come ucar the shore very early,

My experimeats with the fish-trap were, however, interrupted in a
very unexpected and peculiar manner by a marine animal which is well
known in these Iatitudes, and much abhorred by the fishermen on ac-
count of the injuries it inflicts on the fisheries. This is the so-called
hag-fish (Myzine glutinosa), a very low form of fish, with a soft, boncless,
slimy body, without eyes, and even without a clearly-developed head,
reseinbling a worm rather than a fish. During the winter-fisheries the
fishermen, to their disgust, are often made aware of the existence of
this animal, especially on soft, clayey bottom. When, as often hap-
pens, the fishing implements have to remain in the water for several
days on account of storms, the majority of the fish canght on the hoolks
or in the nets are often entirely destroyed by the hag-fish, which pene-
trates the skin of the fish and in an incredibly short time devours all
the soft parts, leaving nothing but skin and boues. I had no idea
however, of the enormous abundance in which this hurtful animal
occurs. Wherever'l set my trap in deep water, either on hard or soft
bottom, they always found their way to it, attracted by the bait, and
destroyed cverything in the trap by the incredible quantity of slime
which this animal secretes, and with -which it covers everything it
comes in contact with. Once, when I had left my trap for a day op
soft, clayey bottom, at a depth of about one hundred fathoms, I found

" it completely filled with thousands of these disgusting creatures, which
had changed the contents of the trap to a compact mass of tough slime
which could only be removed with the greatest trouble, and which
made my trap useless for quite a number of days.

Toward the end of August Ileft the Loffoden for the south, But a8
I wished before my return to examine a point which lay beyond the
limits of the fish district proper, I went to the island of Bodd, where
intended to stay for a while, in order to ascertgin whether the young ©
the winter-cod were found here under the same conditions as on the Loffo*
cen. The timeselected by me was unfortunately not a favorable one, a8
large schools of young herring had just mwade their appearauce, so that
the fish were enticed away from their usual places of sojourn and t0°
gether with pollacks, whales, and other marine animals were chasing
the delicate little herring. Although I was therefore not very success”
ful in my fishing, and could not by direet observation get a complet®
idea regarding the occurrence and mode of life of the cod in these I
gious, T nevertheless, from fishermen and other people well acquaint®
with the fisherics, obtained some very interesting information, whicl in
the following, I shall briefly report, reserving for the end of my repo®
the conclusions which may be drawn {rom it,

At the same time that the Loffoden fisheries are going on, it may
pen here (at Bods), especially during south or west winds, that the W

hap-
hole
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8ea right up to the harbor of Bodo is thick with floating roe. There
Can be no doubt that this is the roe of the cod; but the question is,
Where does this enormous mass of roe come from? The general opinion
8eems to be that it comes from the Loffoden, and is consequently brought
¢re by the current from the northwest. But, in the first place, it must
8 borne in mind that the distance from Bodd to the nearest fishing-
Station in the Loffoden is quite considerable, and secondly, that during
tpe above-mentioned winds the current will always be in such a diree-
tion that it cosld not possibly bring anything from the Loffoden. During
South and west winds the current generally goes from southwest to north-
eflSt, or follows the coast in a nortberly direction, coming in through the
ifferent sounds between the outer islands. The rooe can thercfore not
cf’me from the Loffoden, but must simply have come in from the sca out-
Side of the outer islands, where, consequently, large schools of winter-
tod must spawn every year. 1 also heard that during the preceding
Simmer enormous masses of cod “mort”* (14 year old cod) had been
Ob§erve(1 here all unlong the shore, even close to the harbor of Bodd.
bis hag probably not only been the case that year, but is undoubtedly
tit‘? general rule bere, as well as in Loffoden. Only as long as no scien-
¢ observations had been made or published, people did not make any
a;“(;inction between the young of the cod and the young of the pollack,.
Col Co.mprehended all the young fish found along the shore under the
ective nama ¢ mort,” meaning by this, principally, the young of the:
Oollick. Even this year, W-hich bad peen anfavorable to the coming in
B'Oune young cod, 1 hftd often occasion to observe themn among the
. 1bg pollack, measuring about a finger in length, and.often occurring:
Considerable numbers. As far as the one-year-old or rather tho 13-
32:"01(1 young of the winter-cod are concerned, they are found here all
Niner through in large numbers, together with the large cod, and
th:ier exactly the same conditions as in the Loﬂ“oden.l I have no doubt.
the same may be observed on many other points of the coast, and
Ave Jikewise obtained some corroborative information regarding this.
er?é;er from several men who are intimately acquainted with the fish-
Wi’fhlsl is, in short, the ref.sult of ma'ny observations at Bodti: As I here-
alre;'lg osqd my observations for this year, a.nd as I have in the nbgvo
b Y given a simple report of my investigations, I can add nothing:
Bez: bri?f résumé of the more important results gained by this yeal"s.
in vations, and the conclusions which may be drawn from them regard-
> 18 occurrence, mode of life, &e., of the winter cod.
al, ;Ielong the more important results I must, as I have already said
o » count the certain proof that the so-called * smaagjed”t is nothing
ong yﬁ:" t ”Tor “mért,” a purely provincial torm, signifying cod or pollack, younger than
tu g - LRANSLATOR'S NOTE.
'y Maagjed” means “ small pike,” and is a provincial term applicd to young cod of
NQTE:“n 4ge; 1o one, of course, supposing that they are real Diko,.—TRANSLATOR'S!

40 p
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else but the offspring of the winter-cod. The name * smaagjed” is only
applied to such cod which have attained to such a size that they can be
caught with a line, which can scarcely be done belore they are a year
old. Younger “smaagjed” were, therefore, formerly not known here, as,
strange to say, the enormous number of fish in ypunger stages found
all along the coast bad been entirely overlooked, and always mentioned
together with the young of the polluck, under the collectivo name of
“mort.” Just as during the preceding year it has been the cbief aim of
my observations to find the counecting link between th'ese so-called
“smaagjed” and the tender young ones of the winter-cod, I considered it
my chief object to follow up this link by continued observations, and, if
possible, to ascertain the conncction with it final development—the full-
grown winter-cod. Although the outlines of the circle representing the
life of the cod have by no means been as yet drawn equally clear at all
points, I believe, nevertheless, that so many and essential portions of it
are so distinct that the remaining portions can easily be supplied. The
counection of the so-called * smaagjed” with the larger * bottom-fish” or
“algee-fish,” as a younger representative of the same fish, is guite evi-
dent; and as the connecting link botween the latter aud the winter-fish
or skrei we have the so-called siil-torsk or sand-cel cod, which, in all
essentials, shows the most complete agreement with the gennive winter-
cod, from which it is only distinguished by not having its generative
.organs fully developed.

As far as the so-called “ smaagjed” or the 1-2 year-old offspring of the
winter-cod is concerned, it shows in its mode of life a series of phases
.or periods which are mainly dependent on mere outward circumstaneesy
-especially the different food which is thrown in its way; but as the o¢
currence of this food is by no means accidental, but with very slight
variations of time and place is repeated in exactly the sameo maunef
.every year, these periods in the modo of life of the ¢ smaagjed” must be,
considered just as invariable as the former periods of the fish before iv
has reached the age of one year. We find, op the whole, that the cod i8
.a very stationary fish, and that from the very beginuing, when it uppeuf's

" near the coast, measuring about a finger in length and called skrel”
mort,” it is constantly wandering from shallow to deeper waters.
.other circumstances did not occur, this wandering would be continu€
without interruption ; so that the cod, the older it got, would get farth‘?r
and farther out into the deep. With a large number of the cod thid
regular development goes on undisturbedly, so that already in the sec’
ond year a great many of the oftspring of the winter-cod have reach®
the deep, or rather the edge ot the great ridge rising from the dt’.el”
which they follow until they reach the ocean. Otlers of the offspring
of the winter-cod which, during their wanderings, have got to one ‘?
the many algse-bottoms, take so much delight in the food they find her®
that they stay on these bottoms for shorter or longer periods, and ar®
soon followed by some of the ¢ smaagjed” on their gradual journcy frow
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the coast to the deep. Experience teaches them now to prefer the many
lidden raised bottoms where the heavy waves break; and sorne of them
assume lLere a completely stationary mode of life, which soon shows
itself in their shape and color. The large and fat algm-fish, with a very
distinet reddish color and an unusually short and eompressed shape, are .

_8uch stationary tish. But even these may, in a comparatively short
time, assume a different appearance, viz, when the coming in of the sand-
eels entices them away from their old hunting-grounds. But the schools
"of gand-eels do not ouly entice away the cod living on the algswo-bottoms,
but likewise a large number of those cod which have already reached
the ridge (tho ¢ ¢g-bakke”), and these fish, which often are the exact
Counterparts of the winter-cod, may, ou their return to the deep, remain
On the algm-bottoms and Lecome genuine algae-fish.

A new interruption in the normal development is occasioned by the
Appearance of the schools of small herrings. Following the old rule
that everything new possesses a peculiar charm, the cod now prefer the

erring to the sand-eel, although one should think that both wonld taste
very much alike. Where (as it sometimes happens) the schools of her-
Ting come close to the shore, the same cod may have made the trip from
the shore to the deep, and again from the deep to the shore, two to three
times, Asa gencral rule, howerver, the schools of herring keep farther
out, and rather entice the fish away from the slore than toward it.

hese schools of herring consist either of largo, fat summer-herring or
of very small, young herring, probably that year’s young ones of the
sf)-ca,lled ocean-herring; and these are thie ones which are specially en-
t“’ing to the young cod. The same schools of young herrings also show
hemselves at other times of the year in different stages of developmont.
'0r a long number of years small and large schools of half-grown (one-
5'°ﬂ-r«old) herring have during the winter Loffoden fisheries steadily
Made their appearance in the Westfiord, and stragglers have every now
304 then come near the ghore, where they are eagerly caught and used
38 bait for the cod fisheries. I consider it extremely probable that both
iy half-grown herring and the very small lerring roaming about the

“Stfiord during summer are the offspring of the ocean-herring.

; desire to draw special attention to this circumstance, as it is my
binion that the occurrence of these schools of small herrings in the

Y CStfiord exercises a decided influence on the cod-fisheries. In olden
c"nes heither the ocean-herring nor the schools of s_mall herrings which
Mg to the Westfiord regularly every winter were known in these lati.

€8, The ocean-herring seems to have kept further north, near the
z:as_t of Fimmarken, where it took the place of the capelin (Mal(otug

Cticus) found there now. We have seen what a disturbing inflaence
th: 8chools of young herring, roaming about during sumijr3 oxercise on
oy lormg] migrations Qf the youug cod, anfl the snprposmon lies very

liker’ Fha.t theo schools of larger berring el?t.ermg the Westfiord in winter

Wise influence the coming in of the winter-cod, As these schools of
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herrings, just like those coming in summer, generally keep inside, i. e.,
oun that side of the ridge (egbakke) looking toward the Westfiord, and
as this ridge all through the West-Loffoden is at a considerable (2-3
Norwegian miles) distance from the coast, they would here bave but
little or no influnence on the coming-in of the cod, while in the East
. Loffoden this would be entirely difterent, because there the ridge is very
near the coast. Ispecially south of the fishing-station of Skraaven
does the ridge come close up to the shore, aud this station, which in
connection with the Molla Islands forms a long wedge stretching out
into. the Westfiord, likewise forms the natural boundary between the
two great divisions of the Westfiord—the outer and the inner basin.

In the outer basin the fisheries have been successful at all times, only
with this difference, that the fish bhave not always in the same number
entercd the limited sheet of water between Skraaven and Vaagen, called
¢ Héla.,” DBut in the division lying east of Skraaven, or the inner basin
of the Westfiord, the fisheries have been exceedingly irregular. In
olden times rich cod-fisherics were regularly carried on every year at
the now deserted fishing-stations of Risveer, Swellingerue, Kanstadfiord,
&e., but during the last few years ouly scattered schools have been ob-
served at the fishing-stations imnmediately cast of Skraaven, the Gnld-
brands Islands, Brettesnwes, and the Raft Sound, while the fishing-
stations farther east, formerly so rich in fish, are now eutirely deserted:
I think the main canse of this is the schools of herring entering the
Westfiord during the winter-fisheries. The chief mass of those fish
which.in former times made their appearance at the above-mentioned
eastern fishery-station had then, as now, by following the ridge, been
" obliged to go round the sonth side of Skraaven in order to enter the
inner basin of the fiord; and as in those times neither berring nor any
other food was to be found lere, these schools had, according to their
custom, gone further, always following the ridge rising toward the coust

Circumstances are different now. As soon as the schools during their
coming-in get to the above-mentioned point ok the ridge stretching far
out into the Westfiord, they will as a general rule fall in with one or the
other of the passing schools of herring, and thus by pursuing the her-
ring, which always keep the middle of the fiord, get farther away from
the coast. It is my conviction that the winter-cod goes as far east it
the Westfiord now as in olden times, only with this difference, thab
while near the eastern fishing-stations it does not stay on the fishing:
banks as formerly but keeps in deep water or inside the ridge. ILivery
winter while the cod-fisheries are going on at the western fishing
stations, real winter-cod are occasionally caught with deep-water lin(:’S
even at the wost easterly fishing-station, viz, IKanstadfiord; and it 18
very improbable that these should be scattered forerunners of the greaﬁ
mass of fish coming from the west, which all by themselves should have
undertaken the long journey from the western fishing-stations, It seemS
much more natural to suppose that these scattered fish belong to larg®
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schools which are not so far away, which, howerver, are not reached by
the fishermen, because these schools keep in the very deep water inside
the ridge, whero the usual fishing implements, nets and lines, cannot be
used, It would, nevertheless, be worth while to make experiments hero
with very long lines during the winter-fisheries. It secmns to me, as I
mentioned before, very probable that large masses of cod also enter
the inner portion of the Westfiord every winter, do not, however, ap-
Proach the coasdt, but spawn in the deep water; in accordance with the
beculiar spawning method of this fish there would bo nothing to hinder
this. Old fishermen have assured me that a long ridge slanting on both
sides also runs along the middle of the Westtiord, and that these sides are
much frequented by fish. This ridge is also in part given on the new
fishing-map of the Westfiord, and the observations made Dy me this
Year fully corroborate its existence, only its extent, especially in the
- inner fiord, scoms to bo much larger thau is marked on.the map. In the
middle, between Skraaven and the inland (Stegen), I found this ridge
rising 120-1350 fathoms from the bottom ; and the bottom was not as in
the other deep places of the Westfiord a soft clay, but mixed with gravel
and small stones, the very bottom which fish like (so called “fish-
bOttoms”). . : .
I am extremely anxious not to be misunderstood with regard to the
above, Whatever I have said regarding the relation of the winter-cod
to the schools of herring is by no means to be considered as fully proved
fllCts, but only as suppositions, which, however, have a great deal in
their favor. It would be very desirable if accarate scientific investiga-
tious of the occurrence of the herring in these latitudes could be made,
and especially if more light could-be thrown on the so-called ocean-
1‘G‘Pring, whose young in all probability aro those very schools of herring
Which enter the Westfiord during the winter fisheries. I consider it as
eyond all doubt that there is a mutual relation between these two fish,
the cod and the herring; and I have already, in my former report, ex-
Pressed it as my opinion that the normal 1ood of the winter-cod consists’
ehi@ﬂy of herring, and that only during its younger stages, as ‘smaagjed”
Or alga.fish, it lives on the various small marine animals wbich live in
Shallow water among algm near the coast. This opinion secems to gain
Strength by the above-mentioned circumstance that the winter-cod
Which occasionally approach the Lofloden fishing-stations all during

Summer have invariably a miserable and haggard appearance.
. Regarding the general occurrence of the winter-cod, I have already
I iy former report expressed the opinion that it does not only approach
SeTtain points of the coast for the purpose of spawuning, but that it prob-
Wy approaches the coast along the wholo long-stretched northern and
Vestery coast of our country at one and the same time, and that the
igreat reputation which the Loffoden fisherics have enjoyed from time
Wmemorial has been caused more by the peculiar orographic formation
his group of islands—their stretching out into the ocean like a long
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wedge—than by any greater abundance of fish, Wherever observations
havebeen made duringthe season when the Loffoden fisheries are going on
winter-cod have been observed, and of late many places which were for-
merly unknown have been observed, and prowmise excellent winter-fisher-
ies. Theinformation gaived by me at Bodo likewise seems to point to tho
fact that enormous masses of fish spawn every year near the outer
islands. Oun the whole, it may be safe to conclude that wherever large
numbers of the * smaagjed ” are found near the coast ‘during suminer,
its parents, viz, the winter cod, will come regularly, at any rate as far
as the outer raised bottoms, in order to spawn. I feel couvinced that
many places where excellent cod-fisheries could be carried on are at
present left alone, which to a great extent is caused by the charac-
teristic cleaving of northern people to old customs. The Loffoden
have the reputation of being the only place where winter fisheries can
be carried on to any advantage; aund when the time for these fisheries
is near, young and old everywhere prepare themselves for the long and
difficult voyage to the Loffoden, there to undergo terrible hardships and
return not only without having earned anything, but even with loss,
while often quite uear, almost at their very door, they might bave the
richest winter-fisheries. The large gathering of fishermen at the Lotfo
den fishing-stations makes if, very difficult, and at times impossible, to
keep proper order; and there are constant complaints of quarrels and
fights among the fishermen, causing great loss of fish and fishing imple-
ments. The new fishing-law has not served to remove the cause of these
troubles, which have increased from year to year, inflicting incalculablé
damage on the fisheries. This has been particularly the case wheré
fishing was confined to a comparatively small space, e. g., in the Easb
Loffoden. All the more reason is there to inquire whether there are
not other points on the coast where remunerative winter-fisheries might
be carried on, so that the fishermen could be more evenly distributeé
along the coast. It would secmn most natural to leave this to the fisb’
erinen themselves, but the foree of the old %Youtine is so powerful with
most of them that no improvement can be looked for uuless the gover?
ment takes the matter in hand.

B.—REPORT TOR 1871.

Asin former years, I shall later give a full aceconnt of the course and
results of my practical and scientific investigationus of the fisheries, a0
shall for the present only speak briefly of my labors during the summen
my chief object being a proposition to the department regarding a sowe
what different arrangement for the next year,

My principal aim this year was to examine the so-called * bank-fish’
eries,” which are carried on on the so-called “ Hav-bro” (“sea-bridge
out in the open sea, 12-14 Norwegian miles from Séndmire and Rows’
dalen; and I likewise intended to get all tho information attainab,e
regarding the other fisheries which arc carried on here, especially the
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winter-fisheries. For the last-mentioned investigations, which would
chiefly consist in an examination of the formation of the bottom, and
of the other natural conditions of the places where fishing was going
on, I'needed no speceial outfit, but could manage as in former years with
4 common boat and three men. The case would, however, be different
With regard to my intended examination of the bauks of the sea. Be-
fore I started I drew the attention of the department to the fact that an
Open hoat would be entirely useless, and with such a boat I could not
hOpe for any results. I had an idea that I could carry on my investiga-
tions much better if I had a small covered vessel, and I thereforo
resolved if possible to hire one. I soou found, however, that there was
considerable difficulty in Liring such a vessel at this time when every
Vessel was in use; and when I at last secured an old vessel, which for-
tunately was not engaged, I could onlyshire it for a certain time,
Tegardless of the condition of the weather. Oun this anything but comfort-
able vessel, mauned by four sailors, I made altogether four trips during
the summer, two from Aalesand and two from Christianssund, cach trip
Occupying about a week. Ununfortunately, the weather was very unfa-
Vorable, On my first trip I met with a great calm, so that after having
floated about for several days in constant danger of ranning against one
of the many hidden reefs which extend for many wiles beyond the outer
lslands, I did not even get bhalf way to Storeggen, and had finally to
Teturn without having accomplished anything, chiefly because I was not
Prepared for a long voyage and had but a seanty supply of provisions
o0 board. .
On my second trip I was more successful. Not only did T reach Sto-
l"‘3£§gen, but I even proceeded 3-4 Norwegian miles beyoud this point,
Or alhout 20 miles out in the open sea; and although the weather was
Dot particularly favorable, I made several important observations of
the full-grown bank-cod, which in no essentials differs {rom the common
willter-cod, and of the young fish of that year. Desides the weather
1}ere were a number of circnmstances which hindered my observations,
Clteumgtanees whieh I bad not counted on, and which undoubtedly pre-
Venteqd me from obtaining those important results which under more
A¥orable conditions 1 might have leoked for with certainty. Among
€8¢ hinderances I must mention the unusually strong current which
Prevaily at Storeggen, at the best fishing-places, and which made it
Yery difficult for me to examine the bottom, or to set and baul in my
sl’mg implements ; moreover, I was often in an incredibly short time
Miven away from the very poiuts where 1 desired to male observations.
Wight he said that one way was left open, viz, to cast anchor as the
fishermen do while engaged in fishing out here. This I would certainly
ave done if my boat bad, like the fishing- vessels, had a crew of 10-20-
Dep, sufficient to raise the anchor from the great deep (about 100 fath-

°8). But to do this.with only four men could not be thought of for &
Oment,
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Later in the season, when, after long and weary negotiations, I had
succeeded in Liring a'yacht at Christianssund, with a view of makin
observations on the outer banks, which had never yct been examined, 1
was hindered a great deal by the very stormy weather, I deplored this
all the more as I had looked for great results from these very observa-
tions. I had to bhire the yacht for a certain time and pay so wuch per
day whether I used it.or not. The weather about this time happeued to
be extremely changeable. It might be quite calm and suddenly a storm
would come up, and this would be repeated several times a day. Al
though I clearly saw that the weather could not be relied on, it secmed 3
great disappointment, after having hired the yacht and prepared every-
thing, to lie still on shore; and I therefore resolved to go to sea in spite
of the weather, hoping that possibly there might be a change. But the
storms continued, there was a high sea and a strong current, so the time
which I could actually devote to observations was very limited indeed;
and after haviug braved a terrible storm oft Hustadvigen I was compelled
to seck the small harbor of Smoérholmen, near the Kvitliolm light-house:
The most provoking circumstance was that the following day the
weather was perfectly calm and beautiful, but that I could not malke use

. of it as there was not wind enough to take my vessel out to sea. Tho
noxt day it was raining and storming again, and I was forced to retur?
to Christianssund. After having rested a day I resolved to mmake oné
more attempt during the few days that the yacht was still at my dispo
sal; but I was unsuccessful again, aud as the strong current toward tbe
north threatened to drive mny vessel toward the dangerous and Lut lit-
tle-known waters off Smdolen, I had to return without baving accom*
plished anything. On our return voyage we got in a thick fog necar the
remarkable reefs called the ¢Nightingales,”” which extend for miles;j
fortunately we escaped without injury, with the only exception that som®
panes of glass in the cubiu-skylight were broken by the waves.

Although bLoth these trips were failures on account of the weather, I
nevertheless made several observations which were of the greatest 0
terest to me. On my first trip I reached a point in the open, sea aboub
8-10 Norwegian miles west of Christianssund, One forenoon, wheb
the weatber was tolerably calm, I noticed a place where the bottom ros®
considerably, and was very rocky. I immediately let down my boat ant
put out theline, which I had constantly kept prepared awd baited with
fresh fish, in order to ascertain whether there were any fish on this ele”
vation, which I took for a continuation of the large ridge (* Storeggeu 7).
‘But the eurrent was so violent that the yacht was soon driveu so far away
from the boat that there was the greatest danger in delay, and I was
compelled to haul it in although it had scarcely been more than half a2
hour in the water. I did ot expect to see anythingon it, All the moré
surprised was I to find that nearly every other hook bad a good-SiZe_ '
fish. My haul was really so large that even my men, who were all old
and experienced fishermen, were very much astonished. Soventy-sevel
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fish on one line is something very unusual even during the best winter-
ﬁsheries, and it was thus clearly demonstrated .that- the wealth of fish
in these waters must e very great. The fish were mostly cusk (Bros-
Miys vulgaris), large ling, cod, and bhalibut ({ippoglossus maximus), or
tho same kinds which are caught on the large ridge off Aalesuud,

On my next trip I endeavored to strike the ridge in another place;
and whea, by my soundings, 1 thought I had reached there I let
Qown my live. When I hauled it in I noticed, however, that it had got
1nto deep water where the bottom consisted of soft clay ; the number
of fish whicl I canght was therefore considerably less than the last tinle,,
and consisted chiofly of hyse (haddock), skates, and haa (dogfish, Squa-

s acanthus), all fish which prefer a clayey bottom. The weather, un-
fol.‘t-unately, prevented me from making any wmore observations during

18 trip, :

This was all the practical result I could obtain. At the same time I
ade geveral observations of great scientific interest, I will here only
Dention 'that my examination of the hature and fauna of the raised

Ottoms has led me to the astonishing supposition that the greater
Portion if not the whole of the wide extent of ground between the coast
9ud the so-called ¢ great ridge” (Storeggen) has far back in time been
Taised above the level of the ocean, and that the outer edge of the great
Ndge has constituted our original coast-line. This sapposition so far, it-
I8 true, only rests on a few experiments with the bottom-seraper and
Some frequently-interrupted soundings. DBut all these observations seem

0 Point so distinctly in this direetion that I can scarcely doubt their cor-
r("ct‘»lless, although I would have wished to obtain still more couvincing

ata, which unfortunately proved impossible on account of the unfavor-
le weather, Thereatelikewise several natural conditions which should

® more closely examined, not only on account of their scientific interest,
4% because they most assuredly have a considerable influence on the
ligg of the fish. Oue of these is the very circumstauce which hindered
© most in examining the large ridge, viz, the violent current, going in
Bortherly direction, which, whatever way the wind might be, is found
ea.r the great ridge, while nearer the land the current may flow in an
thtive)y opposite direction. In counneetion with this investigation it
43 of great interest to me to make thermometrical observatious at dif-
Sreng depths, which might throw much light on the nature of the differ-
Currents. Of all this I could only get a very faint idea, as I did not
ave the necessary instruments, and even if I had bad thew 1 cduld

%6 done little or nothing on a sailing-vessel.

~here js therefore a great deal to be investigated both practically and

eleFltiﬁcally; and it was very trying to me as a seientist to know what

Wide field for observation was before me and then to lie still day after

Ay Undergoing great suffering and unable to accowplish avything, I

.inly endeavored to make use of overy moment when the weather
811 the Jeast favorable; but all these moments when added up would
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only constitute an extremely small portion of the long time which I spent
on these trips. And still I think that even these sporadic observations
have produced some results not only of scientific but also of practical
interest, ¢. g., that off the coast of Christianssund and not near as dis-
tant from the coast as at Aalesund rich bank-fisheries might be carried
on. I have not the slightest doubt that the same will apply to many
other points of our long-stretched coast. But in order to obtain certait!
results, which can only be done by systematic scientific observations, &
common sailing-vessel will be comparatively useless, while a great deal
might be accomplished in a short time if these observations could be
made from a steamer.

As I of course do not expect that the government will risk the consid”’
erable expense, and place a steamer at my disposal, I have thought of &
way in which this difficulty might be solved without any great increasé
of expenditare. I have an idea that the examination of the raised bot
toms might easily be connected with the soundings madealong our coash
which have been made for several years from a government steawmer, an
which are to be continued. I consider it absolutely certain that wy
investigations would not only be very closely connected with these
soundings but would also serve to supplement these soundings and aid
in reaching the object in view, viz, a complete knowledge of the form#
tion and nature of the bottom. Various conditions can only be exap
ined very imperfectly with the sounding-line, other apparatus apt
another method of taking observations being required.

T will here ouly mention that in the map of the Sondmire district pul
lished from these surveys the large ridge is always marked as a solif
rock, which, according to my observations, is an error; it is not a soli
rock, but consists of numberless large and small loose stones rounde!
off and polished by the constant action of the waves. It is quite naturd
that mere soundings could not give a correct idea of the bottom, as onlf
a clayey or sandy bottom will leave trgces on the line and plummet’
while stones or rock will not leave the slightest trace. It is well know?*
that a bottom consisting of loose stones is always considefed the beS
fishing-ground, much better than when it consists of solid rock ; s0 thd
from & mere practical poiut of view it is of the greatest importance 10
know the exact nature of the bottom. A sounding-line will not suffic®
to ascertain this, but bottom-scrapers are required which will bring up
specimens of the bottom. In order to ascertain in how far a bottom md
be fuited for the sojourn of large numbers of fish it is very imporﬁif‘"ﬁ
to examine the fauna of the bottom, which also can only be done ¥
the bottora-scraper ; it is also desirable that experiments be made wit
various fishing-implements. ol

If all these investigations are combined with other purely physic®,
experiments regarding the direction of thg current and the degre®
temperature at the different depths, I believe that we would obtal? &
much more complete and useful picture of our sea-bottoms than mer®
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S8oundings could furnish. Other countries have fully recognized tbe
Importanee of such thorough investigations. Not to speak of the grand,
chiefly scientific investigations made by the English government, the
‘Uited States of North America have recently combined the most exten-
Sive physical and zoilogical observations with the surveys of their
astern and southern coasts, which have already yielded many important
Practical and scientific results.
1t is self-evident that if these investigations are to be successful, and
are, by supplementiﬁg each other, to yield the desired result, the
‘V_'ork of sounding must be somewhat modified, so as to leave sufficient
time for other observations. The number of soundiugs made within a
Crtain given time will consequently be smaller than when no other ob-
Servations are made. But I think that these observations are so impor-
Nt that some time might well be devoted to them.
The expenses of this change of method would be but very small. The
“Crew of the steamer would probably have to be increased by two or three
Len, to he placed at my disposal. Lought asregards my board tobe placed
. %0 the same footing as the oflicers engaged in sounding; and as I scarcely
‘oulq speud all my time on the steamer during its whole cruise, my
taveling.expenses to and from the steamer ought to be refunded. An
al)Dropriutiou should likewise be made for tho necessary apparatus, &e.

C.—REPORT IFOR 1872,

L shal briefly report the gbservatious made by me daring the suummer,
;’r which an increased appropriation bhad been allowed to the coust-
Wveying expedition,
i U my preliminary report of last year on my practical and scientific
'Vestigations of the bank-fisheries near Stondmdore I spoke of the many
.’qicﬂlt-ies in the way of these investigations, and asked the department
it Wwas not possiblo to combine my obscervations with the systematic
soundings of the sea for which the government furnished & steamer. I
gmnbioned the fact that other countries, e. g., England aud the United
ta.tes, had combined zoblogical and other scientific investigations with
St coast-survey. The government entered upon my ideas, and I there-
'® resolved to make another attempt this very summer, although the
®Cation where this year’s surveys were to be made, viz, the sea outside
Pe Jader, is, properly speaking, beyoud the limits of the well-known
N g-banks, 1t was to be supposed, however, that the almost unin-
Tfupted row of banks which exteuds along our western coast would
“Ostreteh farther south; that new fsbing-places might thus be discov-
;;fi’ 40d that my zodlogical observations would in any case yield inter-
g scientific rosults. As that portion of the sea where the surveys
T8 to by wmade is in close proximity to tho spring-herring district I
thi:;s EOmfnissioned by the department also to give special attention to
Crring, and, if possible, to throw new light on the still somewhat

al



636 REPORT OF COMMISSIONER OF FISH AND FISHERIES.
dark question of the nature and migrations of the berring. This I
promised to do, with the intention of communicating all the results of
my observations of the herring to Mr. A. Boeck, whom the ~goverum0n”
Lad specially commissioned to investigate the Lierring-fisheries.

As soon as my official duties at the university had come to an end)
and T bad procured the necessary instruments and apparatus, 1 left
Christiania by steamer for Stavanger on the 27th June. Here I foun
the coast-survey steamer Hansteen, and the day after my arrival 86
Stavanger I went on board. . :

My functions were to be those of a zodlogist, and a special place on
the ship had been arranged for me. But besides my zoblogical invest!”
gations, I also intended to make practical observations on the fisherie
especially with the view of ascertaining whether by means of 1be
soundings new and suitable fishing-banks might not be discovered. In
that portion of the sea where soundings bad to be made (the portio?
near the coast had already been surveyed before I came) the bott"}”
proved but little suited for any kind of fisheries. At a depth of 140-19
fathoms it extends for miles without exhibiting any perceptible chang®
Everywhere you find the same soft tough clay, and this kind of potto®
is the very worst for the fisheries. Only at a considerable distance from
the shore (about 20-30 Norwegian wmiles) the bottom rises somesha
toward the so-called “reef,” a continuation of the Jutland reef, ap
gradually changes its character. Instead of the soft clay, void of anim?
life, we find first clay mixed with sand ; then a fine yellow sand, whic
near the reef is mixed with gravel and small stones. The water here’?
only about forty fathows deep, and keeps at that depth fora considcrﬂbw
distance farther out. After I bad with my bottom-seraper brought up b
portion of this bottom and found it to be suitable for fish, I one fine da,
when the steamer was lying at anchor let down several lines, and &
though the time of the day was not the one most favorable for fishivé
(it was noon, and the sun was shining drightly), I soon hauled in 80
very fine cod. I was much interested in examiningthis so-called * €%
cod,” which formerly was considered as a separate species, daid to 1i‘1’
near the reef all the year round. I found that it did not differ in ag
respect from the winter-cod or skrei, with the only exception that 8¢
generative organs (roe and milt), as might be expected about this seasd
of the year, were not yet fully developed. It is well known that oct™
sionally genuine winter-cod (skrei) are caught outside the Jader and O
the Stavanger coast, and this had been especially the case last win?er'
A great number of these winter-cod certainly keep pear the reef durl?
the summer, and are then called ¢ reef-cod.” If this ¢reef-cod” was & Sep,;
arate species, peculiar to the reef, one would also find young * reef-c0
Desides the older fish. But this is not the case. The fish found Ber?
are all of an equal size (all the specimens caught by me measured abo?
forty inches, and were therefore all full-grown) aud old fish. Tho young®
fish have quite a different place of sojourn ; here, as overywhere the
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zze‘ ‘found on the algse-bottoms near the coast, aud are known by thename
ting al‘gae cod,” ¢ §mall-c0d,” &e.  The youngest fish I observed several
es in-that peculiar transition period when they go under the medus®.
I calm and clear days, when carefally watching the large nnmber of
:(l)emdusa? which were fioatin g past our steamer, I was always sure to see
in “0 \“th the little fish sticlsing out underneath. But I only succeeded
re:;ittchmg two of them, which, however, convinced me'tha_t they were
ob Yy young god, a,nd'not; the‘ young of other fish. Al this I bad already
VeS:.I‘Ve('i during my former Jf)urneys to the Loffoden, so that all my in-
vagi igations could ouly be of interest as corroborating my former obser-

lons of the development and modo of life of the cod. '
-aiﬁs I‘e.;ra?ds the zotlogical results of my observations, which were gb-
Gons‘%d incidentally by means of the bottom-scraper, they were quite
fon iderable, and all the more interesting, as so far at least these por-
Qialls Qf the sea‘had nevo.er been fsxl)lored by a naturalist. I was.spe-
'iewy lpterested‘ 1}1 ga,thc{'mg specimens of the different bottoms, with a
anim-Of .ascertalnmg the mﬂuence' of th.e bo.ttom on the development of
Do :11 life, The results of bhqsgmveshgatmns will be publisbed in the
1“11‘58 of the Academy of Sciences (¢ Videnskabs selskab”) as soon 28

e material has been collected and arranged.

ﬁsheu-t' as it was likewise my desire to make practical observations of the
rv‘{es, and as I soon found that thatportiou of the ocean where the
'0113?'{8 were to be made was but little .su‘ited for such observations, I
Oll]f( ered lt‘ 1‘ny duty to change my original plan, and exchange the
ug li’lPtuble life on poard' the stgmner for the more difficult and danger-
1 ", ‘ethod (?f makiong observations from an open ﬁshiug-bout-. I was
ne'erore induced to take this .resolution as two weeks after I had
rinc*)ll board the Hapsteep festlvitie's began in honor of the Crown
‘11‘018 {(our present I‘Img) in conpection with the wunveiling of the
ity d monument, which would take the steamer for some time ount of
lif oegnlar live of duties. I therefore respgctfu]ly bade adieu to the
"&n[; boa}.rd z_md the pleasant company of Lieatenant Wille aud Livu-
Ju vt Kl‘op.elm, and with all my apparatus left the Hansteen on the 14th

i 0 continue my observations on my own account. -
ePl‘ince I.Wa's, not, as in wy previous voyages, in a cod-district, but in a
rihg g-district, my attention was of course chicfly devoted to the her-
h“fl:in It was my special object to examine the so-called fat or summer
b e g, because 1 had a lingering suspicion that its true pature had not
thig iETODe.r]y described Dby older naturalists and by Mr. Boeck, With
W i tfilfuon I took my first station in the city of Stavanger, from
hg Point T made excursions to the different fiords in the neighbor-
- fop 0;{ T.he Stavanger fish-market likewise afforded amplo opportunity
lag . AMining herrings, which about this time were brought to town in
ingual}tities. After these observations had come to an end, it was
herrin ention to visit one of the outer fishing-stations where the spring-
8 fisheries are going on during winter, partly to get information

)
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regarding the spring-berring fisheries, partly to make if possible mor®
direct observations. I chose for this purpose the fishing-station ©
Hvitingsd, lying far out in the sea, an old and well-known spring-her
ring place, where I made the best arrangements I could for investigd
tions during the time that was still left Lefore my lectures at the
university commenced. From here I made excursions in various dire¢
tions, principally examining the bottomn in those places where the he’
ring-fisheries are carried on, but also gathering much interesting ab
valuable information from experienced fishermen, It was of gred
jnterest to me to observe the enormous number of young herring®
which at this time filled all the sheltered sounds and inlets, and whicbs
on closer examination, proved to be almost exclusively young sprillg’
herring, and, as could be judged with certainty from their size, thi®
year’s young ones. The fishermen of these regions know well how 10
distinguish these young herring from the ¢ brisling » (the sprat %), whosg
size they almost reach, and call them by a special name, viz, 472
They were used partly for fishing-bait, partly for bait for eel-traps, ol
were caught, whenever occasion demanded, with fine nets in the qui€
grass-grown inlets. 'When somewhat Jater I examined the * brisling
brought to the Stavenger fish-market from various parts, I always folﬂld
mixed with them a large number of these little spring-herrings. Ther
must this year have been a remarkable abundance of these young her
rings, as the fishermen of Hvitingsd also assured me that they coﬂlc1
not remember so large a number of young herrings ever siuce the me?’
orable rich spring-herring fisheries. TFrom this circumstnnce we &
justified to conclude that a large number of spring-herring must ha¥
been near the coast and must have spawned here. The failure of la
year’s spring-herring fisheries is therefore not caused by any decred®
in the number of herrings or by a change in the migrations of the ber
ring, but solely by the fact that from some reason or other the gre?
mass of herrings have not come so near the coast as formerly, but ha¥
gspawned farther out at sea on the “ounter bottoms. This opinion wo
confirmed by testimouny received from various guarters. *All the fisbe"
_men here are agreed that great masses of herrings came near the c02®
at the usual time, which could be seen from the extraordinary pum?
of whales and birds, and that for a time everything indicated that ther
would be large herring-fisheries near Hvitings6. But people waited th
long, hoping that the herrings would come to the usual fishing-plac®”
and the consequence was that the herrings spawned with the great® )
ease and comfort on the outer bottoms, and had actually finished spa™
ing when the fishermen attempted to catch them farther out at set
As a further proof of the correctness of these statements, I will m¢ o
tion what a very reliable fisherman, the pilot Ileuni Larsen, bas told 'mc’
Shortly before the close of the lherring-fisheries this man was out 1P
fishing on the outer Lottoms and caught an unusual number of mr{,’”.
cod, 50 that his boat was loaded in a very short time. The most rem?
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able circumstance, however, was this, that all these fish bad their stom-
achs filled with herring-roe which they threw up in great quantities as
Soon ag they were put in the boat. A considerable number of herring
Iust therefore have bLeen in these waters if such an enormous mass of
Y0e was left as to cover the bottom, as it must haye done, It isnothing
Bew that cod and other fish of prey devour a great deal of the flowing
Toes and it is an old expericnce that after the herring-fisheries a large
Dumber of cod come to the spawning-places, especially ou the west side
of the island of Karms. Nor is there any cause to be alarmed at this.
0 accordance with the laws of nature only a certain portion of the
®ormous quantity of spawn left by the schools of spring-herring is
destined to develop, while the remainder is intended as food for fish and
Other marine animals, which I have also shown to e the ease with tho
206 of the cod. I feel convinced that the usual number of herrings have
Aso visited the coast this year and have spawned in suitable places.
.‘ ven if the great mass of spring-Lerrings have this year and partly also
ltf the preceding year, from some unknown cause, spawned at a greater
IStance from the coast than usual, this does not prove that they will do
So always, much less that they will leave the coast entively. I think
re is no absolately certain indieation of such a sudden change in the
Migrations of the herring. The idea that the Bohusliin herring-fisheries
Shoula pave any conucction with our berring-fisheries, seems to me to
© 8till more absurd. I think, on tho other hand, that there ave many
Teasons for encouraging the hope that the hoerring-fisheries on our west-
T coast, under more favorable circumstances, will also in the future
2T0Ve successful in the old fishing-places, of course with slight variations
% the number of fish caught, The careful observations of tho sumnmer-
emllg which I have made this summer have confirtoed this opinion.
ith regard to the nature of this herring (the “summer-berring”)
1y erroneons ideas have been prevalent among naturalists, as it has
€en considered as a different variety {rom the spring-herring, or as a
iepal‘ate species of herring. Mr. Boeck has spread this erroneous opin-
X by repeating the statement of Professor Nilsson which i3 based on a
m]smke,* that the summer-herring spawns in autamn while the spring-
eem“g spawns in winter and carly in spring. If this were really the
A8e, that the summer-herring spawned at such a different season of the
fear, It would, in spite of its close resemb]uucg to the spring-herrix?g
er;n a ZO§10gical point, of view, have to be 'cons19‘orcf1 not ?uly 11:5 “c?.dlf-
‘Vhint Variety Lut rather as a separate sp.ecles. There may Le herrings
« ¢h spawn in autumu, and this is especially the case with the so-called
} ulla-herring,” found on the Swedish coast of the Kattegal; but this
erent spawning-season is cansed by different natural conditions. On

" g my. . o .
X Prot'essor Nilsson’s statement is, verbatim, as follows: “This kind of herring (the
i 1_‘Veg‘ia.n sumumer-Lerring) resembles, as has been said beforo. the Kulla-herring, and
iko 41, i i }
! 180 thig one, said to approach the coast in July and August and to spawn in Septem-

er N . -
an October.” Skandinavisk IFauua, T. 4, part 3, p. 511,
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a coast where herrings decur which spawn in spring, there cannot be any
which spawn in autnmn, or wice versa. Any one who will calmly think
about the matter will be convinced that the summer-herring cannot pos-
sibly spawn in autumn.

The fatvess and excellent quality of the summer-herring is caused by
the circumstance that, as has been said, it ¢ has {at instead of roe and
milt” Zoilogists may succeed in finding underneath the fat in the low-
est portion of the body those organs in which roe and milt are formed,
but these organs are as yet so little developed, that it conld not be defi-
nitely decided whether they in any possible way could reach wmaturity
as early as antumu, Nor do the fishermen know anything about such
- herrings which spawn in autumn; and when asked at what time the
summer-herring spawns, they will generally express the utmost aston-
ishment at this question and say, ¢ Why, the summer-herring don’t
spawn at all ; it has not got roe and milt, but only fat.” They consider
tbis as an established fact; and have never thought about it that every
and any kind of fish, in order to exist, must have the faculty of propa-
gating the species. The fact of the matter is that when the snmmer-
herring spawns—and it does so, of course, at some time—it is no longer
a sammer-herring or fat-herring whose body is filled with fat and nob
with roe or milt, :

Which are then the real facts in the case? Why, simply these: T/¢
summer-herring is not, as has been formerly belicved, a separate variety of
kerring, but nothing more nor less than the offspring of the spring-herring
of different ages, and must, therefore, according to the laws of logic, at last
become a genuine spring herring. '

This opinion already previously entertained by me, and which in &
very striking manner was confirmed by the observations made by me
during this summer, appears in reality so self-evident, that it scem8
very strange that no ichthyologist has so fur hit upon this very simpl®
explanation. The chief canse of this gnust be the mistaken idea that tho
sumwmer-herring comes into the fiords and bays for the same purpose a8
the spring-herring, while, as every one who is acquainted with the her-
ring-fisheries will know, it does not come at all for the purpose of spawi”
ing, but in order to feed on the various small marine animals gathere
here by the current.

By examining the different fat herrings which are brought to the fish-
markets of our western towns, their size will be found to be very differ”
ent. They have, therefore, as is well kuown, got different names in the
trade, e. g., * Christiania herring,” ¢ middle herring,” % merchants’ her”
ring” These different sizes represent the different ages, which may
also be recognized by the different development of the genemti‘j"
organs. If the smallest Clristiania herring is laid side by side with th!3
year's young of tho spring-berring, the so-called “ZBsja,” we will, if ¥¢-
look away from the difference of size, find the most complete agre®
ment in all particulars, so that no one would ever considerthem as be
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Ionging to different varieties, just as little essential difference can ba
Doticed between the ¢ Christiania herring” and the “middle herring” and
t!le ‘“ merchants’ herring.” We have, therefore, before us all the succes-
81vestages of the spring-herring: (1) this year’syoung ones, #sja ; (2) the
Joung ones of the preceding year, Christiania herring; (3) the young
Oues of the year before that, middle herring ; (4) the young ones of the
ear preceding the one last mentioned, merchants’ herring ; and, finally,
the Young oucs of the fifth year, the genuine spring-herring or ¢ Graaben
ke""ing"’* This must not be understood in this way, that all the fish
‘Cal]ed % Christiania herring ” are of one and the same year, those called
‘middle berring” from another, and those called “ merchants’ hexring”?
Tom a third year. It is well known that all the transition-stages aro
foung among these different kinds of summer-herring (thus there are
Small and large * Christiania herring,” small and large * middle her-
Ming.” small and large “merchants’ herring”) which has its natural .
Cauge partly in the fact that the spawning of the spring-herring and,
coﬂSequently, also the development of its young, is extended over a
Considerable part of the winter and spring, partly in the fact that
10t all fish reach the same size in the same given time. A fish, e. g.,
VvlJich, according to its size, ought to Le counted among the ¢ Christi-
Wia herring,” may be just.as old as another which, to judge from its
Size, would pass in trade as a ¢ middle herring,” &e. But as ua gene-
Tl rule the herring eaught during summer can be classed under the four
Yove-mentioned heads.t Of these neitber the “/15gja” nor the ¢ Chris-
la‘_liﬂ ” herring will be able to propagate during the following spring,
or Ich may be supposed, if one sees how little developed the generative
8angare, Of the “middle herring” only very few are found with whom
Yuch thing is possible ; but of the * merchants’ herring ” a larger num-
T may by this time have become capable of propagating. It will then
ake itg appearance at the same time as the spriug-herring, and as in
_"W case it will, like tho spring-herring, have fnlly developed roe and
Ut it will not generally be considered a fat herring, as formerly. It
U they pass for young spring-herring. It is quite probable, however,

1 on ¢loger examination, especially when these young berring, spawn-
g'fOI‘ the first time, are found in large numbers among the older
P“"g-herring, some difference will be discovered, caused chiely by the
'Tc‘lmstance that they have not yet become familiar with life out in the
Dey Sea, to which the older spring-herring are accustomed, and which
¥ will not try antil the spawning is over. 1t isalso possible that the
It)‘a\vning of these younger herrings does not agree entirely with that
¢ older herrings in poiut of time, but that it possibly takes Place

»
husee’ Wwith regard to these names, Sarg’s correction in the report for 1873, ), 41, foot-

W'?noef these four different classes I have preserved excelvlent specimens in spirit-of-
in 5. 20 sent thom to the Zoslogical Mussum of the Christiania University, labeled
Ordance with my views us given above.
45
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somewhat earlier. I was thus-very naturally led to think of the so-
called “ mixed herring,” which has frightened people so much, becanse
its oceurrence was considered as an indication that the genuine spring-
herrings would disappear. Withregard to this ¢ mixed herring * the fish-
ermen could not mention any other difference between it and the spring-
herring save that it is fatter, therefore of a better quality, only some-
what smaller, and spawns a little earlier. Although I have not person-
ally examined this so-called % mixed herring,” I nevertheless will here
express my conviction that it is pothing else but summer-herring it
its transition-stage towards ¢ Graaben ” herring; in other words, the
youngest spring-herring, which in the following year will return as gen-
uine ¢ Graaben ” herring.

Bat, people will say, the ¢ mixed berring” is a kind of herring for
merly quite unkuown, which only has made its appearance on our coasts
- during the last few years. This, in my opinion, erroncous view of the
matter, is explained in a very natural manner by the circumstance thal
formerly no attention had been paid to it, because it was mixed with the
¢ Graaben” herring, while just during the last few years it has bee?
Jess mixed with these, since the great mass of the older berring (¢ Gra#
ben herring”) coming in from the sea have spawned on-the outer bot’
toms. I can, therefore, not see in the unusually large number of thesé
“mized herrings,” which have made their appearance during the las?
few years, any indications that the spring-herrings will disappear; 07
the contrary, it seems to me to indicate the very opposite.

As will be seen from the above, the conditions of dovelopment and
mode of life of the herring correspond in every respect with the result’
of my careful observations of the life of the cod. Here, likewise, it wa
thought that there were two different varieties, one belonging to tl“f
open sea and one to the coast. I have proved, however, and as I ghin¥
in an incontrovertible manner, that tho coast variety is the same fish a8
the opeu-sea variety, only differimg in age. Just as the winter-c0%!
or offspring of the skrei, spends the first years of its life pear the c08
and only at a wore advanced age migrates to the distant banks, th‘fs
also do the offspring of the spring-herring spend the first years of theif
life near the coast, and under the name of ¢ fat-herring” gather in lﬂlfge
schools during summer in order to feed on the numerous small mari?
animals which carrent and wind have piled up in the different fio"
and bays,.

Since the determination of the fact that the summer-herring, or fat
herring, is not a species or variety of herring different from the SPTi"g:
berring, but only its offspring at different ages, has been sufficien®y
Pproved, our views of the Yuture of the spring-herring fisheries must
considerably modified. If, as has been supposed, the spring-hef‘"’n
fisheries on our western coast would cease completely, because
schools of spring-berrings either decreased in number or migrate
other coasts, a corresponding decrease of the summer-herrings ought
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be noticed; but this is not the case. The summer-herring fisheries were
Darticularly rich this year on the ledges of Stavanger; at any rate, no
decrease could be noticed, but rather an increase.

It is well known that Mr. A. Boeck has, chiefly from historical data,
Teached the result that a so-called ‘herring period” should now ha_ve
Come to an end, and that cousequently there would be a period of poor
herring fisheries. The same signs are said to show themselves now as
When many years ago the herring-fisheries came to an end. No oue is
Iore ready.than I to acknowledge the great merits of Mr. Boeck in -
having compiled, the truly astonishing number of historical documents
Which had never before been priated, the collecting and arranging of
Which must have taken considerable time and trouble. I likewise ac-

Dowledge the great value of such documents as materials for a history
of the herring-fisheries.  But I believe that in using these documents,
Whose completencss and reliability decreases the farther back they date,
We ougut to be very careful, and, at any rate, first and foremost consider
a0 accarate and exhaustive knowledge of the natural history of the her-
Tng as the only really sound basis of our opinions. I% is pot at all
decided to my mind whether thero are really such regular ¢herring-
Periods,” If we wish to talk of real periods, it is not sufficient to know
$hat opee upon a time the herring-fishery proved a failure, and that
After a number of years it revived again. This must be repeated sev-
8l times under similar conditions in order to justify us in speakivg of
Yegular ¢ herring: periods.”

D—REPORT FOR 1873.

As in the preceding year, I again intended to make use of tho reg-
Ularly established connection between the investigation of the fisheries
ad )0 coast-survey, and therefore resolved to go again on board the
Steamer Hansteen, and stay there as long as anything worth observ-
ng should show itself., I considered this all the more important this
Year, ag surveys wero to be made near the southern herring-district and
48 thus I would be cunabled to gather valuable information regarding

©8e fisheries.

Ou the 6th of June I left for Hangesund, where I arrived on the 3th,
augd immediately went on board with all my apparatus. On the follow.
ug day wo went out to sea. After soundings had been made at differ-
ft boints outside the herriug-district, I arrived at an agreement with
frlm‘ Licutenant Wille, according to which we would first follow a line

o the coast to the reef, lying about in the middle of the district which
3 been selected for this year’s survoys, Tbhis line ran in a westerly
}rection from the Selbjorn’s fiord. On this trip, which occupied several
48, the bottom was carefully examined with the bottom-seraper, speci-
CUS brought up by the sounding apparatus were likewise examined,
nd_frequent thermometrical observations were taken at different depths.
Csideg this, a careful comparison was instituted for every point with

L2
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the former lines followed toward the reef during this and the preceding
year by following parallel lines. I thus found that this part of the sea
is much more monotonous than I bad expected. Both the nature of the
bottom and the depth, the animal life, the temperature of the water
and other natural conditions corresponded exactly with the results of
observations made in following other lines, so that one could generally
say beforehand from the location what depth and what bottom a certaint
place would have. I was thus enabled by this one trip to get a cow-
plete idea of the natural conditions of this whole district ;‘and I conse
quently saw but little use in watching the soundings, from which I
could only look for very insignificant results as far as my investigations
were concerned, at least in comparison with the great amount of time
spent. After I had been about eight days on board the steamer I de-
termined, as last year, to leave it and endeavor to make observations oo
my own account on such points of the coast as I thought*would be most
suitable. On account of the season, these observations could, as during
the previous year, only refer to the so-called ¢ summer-herring” and
the tender young ones of the spring-herring, with a view of still further
corroborating the opinion advanced in my former report, that all these
- fish only represent different phases of one and the same herring, It
was likewise my desire, if possible, to gain some information regarding
the winter-fisheries, partly by dircct examination of the bottom, partly
by listening to the accounts of experienced men.

My investigatious commenced at Bukken, three Norwegian miles
south of Bergen, from which place I made several excursions, espe
cially in a southerly direction toward the month of the Korsfiords
where last winter there had been considerable fisheries of so-calle
“mixed herring” During my stay several hauls of summer-herring
were made, of a smaller size but of a remarkably good gquality, which
I state here with considerable satisfaction as refuting the opinio?
held by some people that the lerring coming to our southwester?
coast has deteriorated in quality., After baving staid here abou?
three weeks, I went farther south to the old and well-knéwn spring’
herring fishing station Espevaer, at the mouth of the Bommelfior®
where I staid about one month, and where I carefully examined the
bottom, likewise gathering information concerning former herring-ﬁ?h'
eries, At the last-mentioned place I had an excellent opportulllty
of observing the summer-lerring and the conditions under which they
approach the coast, all of which went to still further corroborate 'my
former view regarding tbeir relation to the spring-herring; a vie
which I found, to my great satisfaction, was shared by expel’iOnce(
fishermen and other persons well acqnainted with the fisheries. Dur
ing my stay considerable hauls were made, in the beginning nearl
exclusively large * merchants’ herring,” later mostly herring of differe?
sizes, but all of a very fine quality. On my arrival at this plact
could already predict the speedy approach of the herrings from
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enormous quantity of small marine animals which had comé in with
the current; and I was not disappointed. The herrings staid for a
long time in the bay of Vespestadvaagen, which cuts deep into the
west side of the island of Bommeli, where very rich hauls of her-
rings were made even long after the little marine animals had disap-
Peared from the outer islands.

As I knew that last winter considerable spring-berring fisheries bad
been carried on, though only for a short time, at the fishing station
of Lyngholmen, on the other side of the fiord, I took an interest in
eXamining that locality in order to compare it with Espevaer, where
this year there had been mno spring-herring fisheries. I therefore sta-
tioned myself there for some time, and took several excursions, both
In 5 westerly direction round the Nyvarden light-house and farther
Up the fiord, It is true that during my stay I did pot succeed in
Witnessing any summer-herring fisberies; but I bad occasion to make
another observation which was of great interest to me, because I had
hearq that the spring-herrings during the last winter-fisheries had
“Whitened ” the sea, i. ¢., had spawned. The sen was everywhere
filled with young herrings, which roamed about in dense schools partly
hear the land and partly farther out in the fiord, followed by flocks of
Sea-gulls and terns. In one of the well-known fishing-places east of
I‘yngholmen, called Eltrevaag, people thought one day that they could
See many young cod (“mort”), and let down a small net, but when
1t was hauled in, it was found to contain nothing but young herrings,
Which were so small that most of them slipped through the meshes
of the net.*

Also, during the continuation of my journey up the fiord, I repeat-
®dly noticed large schools of the same year’s young ones even as far
UD ag the sounds, where I was told they had never been seen before,
at auy rate not in any large number. I must lay stress on the fact

at these fish were not youung *brisling.” The fishermen know very
Well how to distinguish the two by their size and other characteristies.

Before I concluded my investigations for this year, I desired for com-
Parison’s sake to visit a few points in the northern herring district where
Pe fisheries last winter had been of a very peculiar character, the her-
Mg staying away from the old aud well known fishing-stations and
%mi"g in considerable number to places where in former years there

4 been no fishing at all.

"I horg takeo occasion to correct a mistake made in my last report (for 1872). 1
M supposed that tho smull herrings, about the size of the “brisling,” which ut
A¥anger is called @ ZEsja,” were tho young oues of that year. The observations
0!1 © by e this summer, however, have inclined me to the opinion that they are
o (.“‘ horrings, youug ones from the preceding w?'inter. Another year must therefore
or :dded to the time which it takes the l)?rrmg to !Jecomo.ful]y matured ; therf:-
err" ﬁr:;t; your, “usse ”; second yeur, i u:s‘];.l ” (bladsild); third year, ¢ Cln‘isti:.lmaa
yem‘“‘"g "5 fourth year, * middle herring”; fifth your, * merchants’ herring”; sixth
' 8pring-herring,” ’
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As my first station I selected Flord, from which place I intended to
visit Kinn and the swall outer islands in the neighborhood. At Flord
my observations were chiefly directed to the young herrings, which I
found here in large numbers both near the coast and farther out at seas
where they were chased by different fish of prey, chiefly small mackerels
I bad no opportunity, however, to examine the summer-herring, as the
fishery had closed before my arrival. On account of the stormy weather
I had to abandon my project of visiting the outer fishing-stations near
Kinn, and determined instead to visit some points on the Nordfiordy
where I knew there had been rich spring-herring fisheries last winter
As I thought Molds would be the most convenient station for me, 1 wenb
there. Irom Moldé I made several excursions farther out at sea and
along the coast, especially along the south and west coast of the island
of Vaagso, where I visited the fishing-stations of Torskangerpollen, Bue®
vigen, Hovdevaagen, and Svartteigene, all well known on account 0
their winter-fisheries. My chief object was, if possible, to throw sow?®
light on the following question: *Is it possible that the constant use of
fishing-implements during winter (especially the nets now in use) withis
a limited exteut of water causes large masses of dead herring to liean
rot on the bottom, and thus make the Lottom so full of corruption thab
it does no longer forma suitable spawning-place for the following win’
ter1” I was all the more eager to investigate this matter, ag sever
men of experience really thought this to be the cause why the herring’
tisheries had proven failures in formerly good fishing-places. Althoug?
my observations did not positively confirm this view, I nevertheless ber
lieve that it is a matter which deserves attention in the future. But a8
only observations made during the fisheries could lead to certain 1e
sults, I de not feel at liberty to express any definite opinion.

From Moldd I had intended to visit one of the northern stations nest
Stadthavet, but as the season was far advanced and the weather wd
very stormy, so that I could ndt have accomplished much, I had to
abandon this trip and conclude my observations for this year. Aftef
having staid eight days at Moldé I took the steamer going south 0%
the 18th of September and arrived in Christiania on the 21st.

After having in the above given a short account of my journey av
the plan which I had followed in my investigations, I shall endeavor is
the following to give a more detailed account of the more important e
sults and the opinion regarding the herring and the herring-fisheries
which these results have led me,

During my stay on board the Hansteen it was my chief object t0 ex:
amine the deep basins outside of the herring district, where it is gev
erally supposed the spring-herrings live during the time they ar¢ ?0‘
near the coast. Such an investigation I considered to be of speciﬂ-l,”n'
portance at the present time, as possibly it might furnish sowme explan?
tion of the remarkable decrease of the spring-herring fisheries on v’
western coast during the last few years, and at the same time give
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a better insight into the natural history of the herring. My investiga-
tions, made during my stay on board the Hausteen, had led to a definite
Tesult in this matter, which, at any rate, throws more light on the natu-
ral history of the herring. This result is of a purely negative charac-
ter, but nevertheless it is undoubtedly of great importance, as in con-
lection with the observations of the last two years it leads to a definite
and, as I think, more correct and more important opinion regarding the.
Dature and migrations of the herring.

As I have said above, it was quite a common opinion among modern
zo6logists that the spring-herrings when not near the coast, therefore
dlll'ing summer and autumu, live in the deep valleys or basins of the sea,
f)ﬁ" that same coast where they spawn during winter and spring, an opin-
ion which I shared as far as the cod was concerned.* This opinion was
first advanced by Professor Nilsson, and is chiefly based on the great
difference exbibited by tne various herrings found on the Swedish coast,
Algo regarding our coast, similar views have been expressed, viz, that
the spring-herrings, when not near the coast, live in the great deep,
chiefly in the very deep trough, which, varying in breadth from teu to
fifteen Norwegian miles, extends along our western coast as far as Stas
aud empties into the North Sea.t The results of the investigations of
the depths of the sea, which of late years have been carried ou, on a large
8cale, 1o not scem to contradict this opiniou, siuce it bas been shown
that even in the great deep there may be a rich and varied aniwal life,
S0 that the herring would find sufficient food all the year round even at
the greatest depth. These sawme investigations, however, have proved
that the nature of the deep is not the same everywhere, but that just
38 on the dry land there are barren places with very little animal life—
Submngrine deserts—which are traversed by the greedy schools of fish,

Ut which could never be their permanent place of sojourn. This is
chieﬁy dependent on the nature of tbe bottom, and, to some extent, on

8 varied depth. Where the nature of the bottom is such as to allow

¢ smallest animal to live and develop in auy considerable quantity,
aimals of a higher grade, which live on these, will make their appear-
.80ee, and fro:n the same reasoun the place will becomea convenient place
" %s0journ for fish and other large marine animals. But where the con-
ftiolls are not favorable for the development of lower animals, the
igher animals (e. g., fish) cannot live,

On aceount of this actual dependence of the various marine animalg
O each other, it will be comparatively easy for a zoblogist to decide
I‘om‘ the nature of the bottom whether it will be suitable as a perma-
ent place of sojourn for fish., The investigations made by me on board
® Hansteen during this and the preceding year have sufficiently

L]
I‘h*We, however, as will be scen from my second report, changed my opinion,ss I
Bsider the lurge banks off the coast as the homo of the winter-cod.

- See 4, Boeck’s worl : © Om Silden og Sildefiskeriorne” (on the herring and the her-
18 fishories), p, 47. :
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convinced me that along our southwestern coast there is no deep basin
of a nature calculated to form a place of sojourn for the enormous mass
of spring-herrings during that part of the year when they are not near
the coast. The whole extent of bottom from the outer fishing-banks to
the reef forms a very monotonous plane at an average depth cf about
150 fathoms, covered everywhere with a thick layer of loose, sticky
clay, a portion of which in all probability fills the lower depth of water;
and this kind of bottom is the least snited for the development of ani-
mal life. A careful examination of the specimens of bottom brought up
by the sounding-apparatus and the bottom-scraper has fully corroborated
this. This whole portion of the sea must be considered a desert where
only here and there some animals of & low grade (e. g., worms) cke oub
a miserable existence. Only where the bottom at a distance of 12-14
Norwegian miles from the coast begins to rise toward the reef it grad-
ually assames a different character, becoming firmer and more mixed’
with sand ; but even here animal life is not very strongly developed.
On the reef itself the bottom chicfly consists of fine brown sand, which
is so fine that it is'almost impossible to get anything off with the bot-
tom-scraper. )

From the above it will be clear that the schools of spring herring$
which usually spawn on our western coast, cannot possibly, as was
formerly supposed, live at the bottomn of the deep, immediately outside
of the coast waters, but must come from some other place. If one asks
whence these immense schools of fish come which year after year visib
the same coasts at the same time, to disappear again without leaving the
slightest trace, the answer might be returned that for the preseut this
cannot be decided with absolute certainty ; in fact, not until our wholé
coast has been carefully surveyed, as has been done with regard to itS
southwestern portion. Oue might then expect to find further north the
deep basins whence they come.

It is my opinion, however, tha even such an exact knowledge of the
bottom along our widely-extended coast would not bring the proble®
any nearer to a solution. As long as the surveys are made at the sam®
distance from the coast as hitherto, they are still far from those places
where the spring-herrings generally stay. All that we can for the pres
ent cousider as certain, and which also agrees with the observations
made during the fisheries, is this, that the spring-herrings in the south-
ern district come from the northwestern part of the ocean, as gre"f’
schools of herrings have been seen before the beginning of the fisherie8
in that direction as far as 15 (Norwegian) miles out at sea, and in 0B
case even as far as 20 miles.* The schools of sprihg-herrings in the
northern district (at Kinn) also come from this direction; and even to
the great herring-fisheries in Nordland the same rule seems to appm
which seems self-evident from the successive migration of the fisherieS

*See Boeck’s work, “ Om Silden,” &c. (on the herring, &c.), p. 47.
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in a southerly direction. If we look at amap we find that all these lines
Doint to the large and so far but little investigated portion of the sea
between Scotland, Iceland, aud Norway. Many other reasons have de-
termined me to consider this as the proper home of the spring-lerring.
Oceasional soundings made in that portion of the sea have shown that
the depth is certainly very great, so great that fish like the spring-her-
Ting, which undoubtedly pass part of tho year near the surface, could
Lot be supposed to find an inviting place of sojourn at the bottom of
this basin, There is in my opinion no necessity for supposing this to
be the case.
When thinking about the above-meutioned hypothesis advanced by
any modern zoGlogists regarding the place of sojourn of the spring-
herring, it has always appeared to me very improbable and contrary to
Dature that a fish like the herring, whose whole build and inner organiza-
tion (its compressed wedge-shaped form, its large swimming-bladder,
Wide respiratory organs, &c.) seem to be calculated for a free and roving
ife near the surface of the sea, should follow such a mode ot life ouly
du'ring the short time of its spawning season, but should all the rest of
the year hide in the deep valleys of the ocean. Still less probable did
his seem to me after it had become perfectly clear to my wind that the
80-called summer-herring is pot, as zoologists formeily believed, a dif-
ferent variety from the spring-herring, but simply the same herring at
4 different age. The roving mode of life of the summer-herring can
@asily be observed on our coasts during sunmer and autumn. It will
Soon e seen that theso herrings do not keep in the deep, unless it were
“bring the time that the full-grown herring (the spring-herring) leaves
%, and that they theu are again chased away when the old herrings
Teturn to the deep. The food of the summer-herring ccnsists almost
®Xclusively of small crustaceans of the order of Copepods swimming
aboyt freely, the so-called “herring-food,” which, on account of the
“’f“sual quantity of fatty oil coutained in their bodies, are very pa-
t‘l‘lt-ious. All these small crostaceans keep more or less near the suar-
a¢e of the water, never at the bottom, and it is their very wealth of oil
%hich enables them to keep continually near the surface.
1t is true that there are similar crustaceans near the bot{om, but in
¢ first place their number is very small compared with those near the
SUrface, and in the second place they do not contain so much oil, which
“reumstanee is really what makes crustaceans such an important arti-
“le of 1000 for fish. The spring-berrings would therefore scarcely find
S‘_lﬁicieut, food at the bottom, unless they would (which, however, is
'ghly improbable) be satisfied with a totally different food. The sur-
dce of tho sea, on the other hand, will all the year round richly supply
en with that food to which they have been accustomed from their
€arliegt age,
It is likewise my conviction that the spring-herrings use exactly the
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same food as the summer-herrings, viz, small Copepod® crustaceans,

which freely float, about in the water, from which it follows that, like the

summer-herrings, the spring-herrings must spend the greater portion of
their life near the surface of the water. It is well known that these

small crustaceaus (*“ herring-food”) are not only found near the coast, but

everywhere in the open sea, and it is a fuct proved not only by many

sailors and fishermen, but also by zodlogists (Iréyer), that that very

portion of the sea mentioned above is particularly rich in these small
animals, so that by their enormous mass they will color the water for

miles and even furnish an important article ot food to the monsters of/
the deep, the whales, &c. There would consequently be no lack of food

in these regions for the enormous scbools of spring-herrings which visio

our own and the Scottish coasts for the purpose of spawning; aud I

consider it therefore as highly probable that this portion of the sea is

the true home of the spring-herring.

The objection might be raised that if this were really the case schools
of herring ought to have been seen here. But it must be remembered,
in the first place, that this portion of the sea bhas so far been but little
investigated, and in the second place, that it cannot reasonably Le sup-
posed that tlte herrings are gathered here in those dense schools which
we see when they come near the coast in order to spawn,but that in
order to obtain the required amount of food they have to live more
scattered, and be distributed over a very wide area. It moust likewise
be borne in mind that only in the height of summer, and when the se&
is as smooth as a mirror, the small crustaceans will be found near the
surface of the water, while when there are even the smallest waves
they immediately go down several feet,in which case the scattered
schools of herrings are of course withdrawn from observation. Not
till the middle of winter, when roe and miit develop, do the scattered
schools, driven by their instinect, gradually gathér and approach tho
coast in order to spawn on suit®ble bottoms. Thus, the scattered fish
gather into schools and form enormous compact masses of depsely
packed herrings, a so-called “herring mountain,” which, like a solid
wall of considerable dimensions, extending not only in a horizoutal bub
also in a vertical direction, approaches the coast. It will be easily
understood that the great masses of spring-herrings while approaching
the coast must generally accommodate themselves to the formation ©
the bottom ; 4. e., follow the deep troughs or valleys.

The fact that they approach the coast chiefly in o southeasterly, and

" A, Beck has also (see his work, *“ Om Silden,” &c., p. 4G), by a microscopic exan’
ination of the coutents of the entrails of recently caught sprivg-herrings, found pieced
(chiefly feelers and feet) which undoubtedly had Lelonged to the Copepods. But 88
he started from the supposition that the spring-herrings come from the deep, he 8180
supposed that these remains could only belong to such Copepods as lived near the
bottom, although he grants that they do not seem to correspond exactly with tho deeF”
water varioties formerly examined by him,
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Dot in a directly easterly direction, and that it is just the coast from the
ledges of Christianssund to Stavanger which is visited Ly the spring
herring, can I think be explained by purely meteorological reasons,
awong which the temperature of the sea seems to play an important part.
Thx‘ough the indefatiguble exertions of Professor Mohu, a large num-
Yer of observations on the temperature of the sea-water near our coast,
taken at different seasons, and extending over many years, have been col-
leCted; and sowe of these observations were taken at a considerable dis-
tance fron: the coast. In the pamphlet published by him in French, in
1870, eutitled Température de la mer entre U Islande, U Ecosse et la Norwége,
thiese observations are given, and on the accompanying maps isothermal
lines drawn for the different seasons give a very clear idea of the pecu-
lar conditions of temperature in that portion of the sea. What imme-
diately strikes us is the remarkable change which the isothermal lines
Undergo during the greator portion of the year as soou as they come
Vearer to the coast of Norway. Instead of running in a northeasterly
dil‘ecLiou, as before, they here suddenly bend toward the soutlieust, fol-
]°Wiug more or less the coast.
1t will also be scen that the extent of coast from the ledges of Chris.
tianssund to Stavanger, therefore the spring-herring districi proper, is
Wring winter distinguished above every other part of the coast by the
Temarkably uniform temperature of the sea-water. This temperature
(dlo 12, 1o 430 T.) is, therefore, the very temperature which is considered
Wost favorable to the hatehing of young herring. Both these favorabla
“ouditions of temperature uear the coast and the curving of the isothor-
4l lines out in the ocean seem thus to furnish quite a natural expla.
UYation of the fact that the spring-lerring, although it probably lives
Originally under more northern latitudes, always seeks this portion of
'@ coast, and not, as might be expected, the one immediately north of
TFrom the map which shows the condition of the temperature in the
Didgle of winter, therefore at the very time when the coming in of the
sl)ring;herriugs begins, it will be seen that the herrings, in order to reach
€ coast near the ledges of Trondhjem, would have to pass no less
40 3-4 isothermal lines, or from a temperature of 6° to one of less than
° (430 7, to 3530 I.), while by taking a southeasterly direction they
}vo,“ld bave the same temperature (43° I'.) nearly all the time. And as
W5 wely known that the fish are very sensible of changes of tempera-
ire, we seem justified in drawing the conclusion that the migrations of
N herring, both when approaching the coast and when leaving it, are
t tefly governed by the temperature, and will, therefore, naturally follow
© above.mentioned direction.
ancy this theory, which differs very much both from the older theories
U froy, Inore recent ones, ¢.g., that of Professor Niisson, I think I am
% to explain in a natural manner many hitherto entirely inexplicable
®0omeng in conmection with the spring-herring fisheries. In order
at I may not be misunderstood, I must state expressly that it is by no
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means my opinion that all the herrings which spawn on the coasts of
Northern Europe come from the above-mentioned part of the ocean.
Tuere are doubtless different tribes of herring ; this seems to be espe-
cially the case in the more inclosed portions of the sea, although I am
inclined to think that the number of these tribes has been greatly over-
rated. The northern aud southern part of the Baltic bas certainly each
its own tribe, likewise the Kattegat, and partly the Skagerak and the
North Sea. I am also of opinion that the Nordland great herving be-
longs to a special tribe, whose place of sojourn is farther north than
that of the spring-herring, viz, in the Polar Sea. But those schools of
herring which are referred to in this report which spawn on our western
coast, from the ledges of Clristianssund to those of Stavanger, I cer
tainly consider as belonging to one and the same large tribe; and this
opinion is confirmed by the fact that even the most experienced fisher
men are not able to point out any real difference between the spring:
herrings found at different points along this coast.

The chief difference between my theory and the one generally enter
tained in former times is this, that the various tribes of herrings are
not limited in their occurrence to certain deep basins near that coast
where they spawn, but that they are found all over the adjoining sea
since the berring, either singly or gathered in large and smaller schoolss

.roam about from place to place more or less near the surface of theé
waterin scarch of its food, which is the same as that which it uses whet
younger (as summer herring). It is evident that this leads us to the
conclusion that the spring-berring is wuch less stationary in its mo®
of life than might have been supposed according to the former theorys
and that many physical conditions of the sea (direction of the current
occurrenee of food, temperature, &e.) exercise a very important influence
on the distribution of tbe herrings, so that, e. g., the chief mass of the®?
will one year at a given time be found ecither nearer to or farsher from
the places where they spawn.® This point i, in my opinion, of great i®”
portance, as I think I can thereby explain in a natural manner the irreg’
ularity in the spring-herring fisheries on our western coasts, which have
been observed for a long time, and which have been called ¢ herring
periods.” I shall have occasion to return to this point, and I will heré
briefly give my idea concerning the mode of life and the migrations 0
the herring from the time it is hatched till as fully-matured spring-ber
ring it returns to the coast where it has first seen the light of the world
basing my views on observations made by me during this and the pré’
ceding year.

The young of the spring-herring, according to A. Boeck’s observation$
(Ow. Silden, &e., p. 14, 15), spend the first period of their existenc®
near the bottom in those places where they have been batched, there.for0
chiefly on the raised bottoms near the outer coast, where the spring’
herrings generally spawn. As soon as the umbilical bag has been com
pletely absorbed and the fins have developed, making the movements
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of the fish freer and easier, it follows its instinct and goes to the surface
of the water to snap at the different small animals which are found here,
But as here among the outer islands it is, in its ratber helpless condition,
€xposed to many dangers occasioned partly by physical conditious, e. g.,
high warves, current, &c., partly by its numerous evemies, both awong
}Jirds and fishes, instinet has tanght it to go nearer to the coast, where
I fin::g Detter protection in the less exposed bays and sounds. These
Young of the spring-herring are well known on our west coast by tho
Dame of “musse,” and may often be seen near the coast in enormous
lumbers., Even when measuring only a few inches they begin to gather
1n schools, which constantly ingrease in size and which roam about from
Dlace to place, thus beginning that roving mode of life which, in my
°Dinion, is highly characteristic of the herring; a mode of life whicl, in
& very natural way, is occasioned by its food. The small pelagian
Crustaceans, which, as I think, coustitute the privcipal food of the her-
Ting, not, only in its youtb, but all through its life, are very irregular in
their oceurrence and depend very much on the different currents near the
Coast, Even at a very early age, therefore, the young herrings may be
found far from the places where they were hatched ; and from the same
r@_ﬂsw they will very naturally, at a later period of their life, gradually

18tribute themselves over a comparatively large portion of the coast. It
Must e supposed, however, that as a geueral rule, at any rate during

8 first year, they keep near the coast where they usually find sufficient
2904, As the fish grow up they require more food, and in order to get
% they have to go farther ont into the ocean where there is greater
3bundance of food. Herewith those migrations begin which the young

€rrirg must sooner or later undertake to those places out in the ocean

Clce its ancestors, the spring-herrings, came.

It there were no disturbing elements these migrations would go on
Juite gradually, the berring as it grew up going out farther and farther
uto t),¢ open sea; and in that case we would not know anything of the

ten very extensive and important summer-herring fisheries, which are
“Arried o along the greater portion of our coast and far up the deep

Ords.  The irregular occurrence and distribution of the small crustace-
ans oy our coast, which is influenced by various physical conditions,
eh‘}“ges and interrupts these migrations in many ways. These little
;’;llma]s are generally found in larger quantities the farther you get out
chl:o the open sea ; but sudden changes of the weather z‘md con.sequent;
iti:nges of the currents may often drive them together in C(?rl:mu local-

Sy a8 may during the summer months often be observed off onr coasts.
nd and current may drive this dense mass of crustaceans, constantly
loweq by schools of herrings, toward the coast, where in the deep
]aidefand ﬁords. they sometimes keep the schools of 'herring near the

or a long time. When the crustaceans have again been seattered,
ave Ly other currents again been driven into the sea, the herriugs
€rally follow them. In exceptional cases, however, especially in

fol

gen
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those fiords which run very far up into the country, it may happen that
schools remain all the year round and even longer; and the herrings
composing such schools will naturally assume a somewhat ditferent
appearance from the common herring or gradually form themselves into
a special variety. But ou the whole the occurrence of the summer-her-
rings near our coast must be considered as entircly trausient; in other
words, the summer-herring is not, as has formerly been believed, a sta-
tionary coast-fisb, bat, like the older herring (the spring herring), it
comes from the open sea.

The correctness of this view was also fully proved by the observations
which I had wade this year. Some tirge before the large schools of
herring came to Espevar, the mackerel-fishers at a distance of (-8 Nor-
wegian miles from the coast often caught in their nets a considerable
number of large and fat summer-herring, and schools of large aud small
herrings were often observed from the mackerel-boats on their returd
toward the coast. Soou after there was a sudden change in the weather
and an unusually strong current set in toward the islands near Espevaery
carrying with it enormous nuwmbers of crustaceans which filled all the
neighboring bays and sounds. These were closely followed by the her
rings, first the larger and then the smaller ones. As during winter the
number ot crustaceans near the coast is not so large, the migration of
the berrings toward the sea will be less disturbed than during summer
and there i8 no instance on record that spring-herrings have returned
to the coast after they had spawned.

As soon as the berring has reached a certain distance from the coast
and is out in the open sea it will be less apt to be enticed toward the
coast by its food, as the currents farther out are generally much moré
regular than near the coast. Those herrings which come to onr coast’
in summer are, therefore, chiefly young herrings, whose migrations have
not yet extended very far, and very rarely old herrings which have
already spawned. I consider it quite probable, however, that among
the large ¢ merchants’ herring ” there are some which formerly asspring’
bherring have spawned near our coast. »

To be brief, we can mark two pbascs in the migrations of the growiﬂg
herring : first, a successive distribution of the young from the places
where they have heen hatched over a larger portion of the coast; then
a migration (often interrupted during summer) toward those parts ¢
the open sea where the old herring live. That this migration as well a8
the distribution of the young along the coast chiefly goes ou in a north
erly direction is caused not merely by the temperature of the outer 56
but also by the currents, and the decided northeasterly direction of the
current which may be observed, at any rate from Stat, will furnish W
very natural explanation of the fact that the summer-herring fisherics
are geunerally richest near Trondbjem, although it is well known that
the spring-herrings do not spawn anywhere near the outer coast %
Trondhjem. The fat Lerring caught near the coasts of Nordland &8
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Finmarken belongs, in my opinion, to a different tribe of herrings, and
holds exactly the same relation to the Nordland great herring as the
Summer-herring on our western coast to the spring-herring.

"We now come to the difficult and so far very obscure question,
“What causes the irregularities in the herring-fisheries, both as regards
their location and their results, on our western coast (the so-called ¢ her-
Ting-periods’), which have been observed from time immemorial ”
We will seoc whether the new views which have been advanced will in
any way explain this phenomenon. We are justified in supposing that

ere we are not confronted by an absolutely insoluble problem, but that
this phenomenon, like everything else in nature, must have its natural
Causes, which can be found, and as this is really the‘ all-important
Question, on which everything depends, all practical and scientific inves-
tigations sbould be directed toward its solution. Tt is and always has

¢en my opinion that this ean only done from a scientific point of view,
A detailed historical investigation of the fisberies may e valuable in
ltzelf, but it cannot possibly lead to any satisfactory explanatiou of the
Problem. The starting-point of the whole investigation must be a most
®xhaustive kuowledge of the nature and mode of life of the herring, and
I have therefore endeavored to arrive at all my conclusions in this way.
Only if it turns out that the facts obtained in this manner can be har-
Ronized with those gained by historical investigations, these latter will
.become truly valuable as corroborating the views reached Ly scientific
IMvestigations.

By the indefatigable zeal of the late Mr. A. Boeck, a very large number
Of historical data regarding the herring-fisheries on our western coast
ave been gathered—data which extend from {he most recent time as
ar back as documents are extant. . Most of these documents have their
Chief value as material for a complete history of our herring-fisheries,
Vhich be intended to publish. But there is no doubt that this great
Mass of documents will, among the rest, also contain information
Which, if used in a careful and critical manner, may form a good basis
&n.d Buide for a countinuned scientific investigation of our herring-fish-
e@es. Among the numerous bistorical data given by Mr. A. Boeck in
h}s book, “ Om Silden,” I would direct special attention to the peculiar
c’"’“"lst-ance, also specially dwelt on by him, that the spring-herring

Sheries on our western coast have not always commenced at the same

e of the year, but that at times they have had a tendeucy to get later
a4 Jater i the spring, which, according to Mr. Boeck, bas particularly

“en the case toward the end of the so-called “ herring-periods.” The
s(l) trence of time has even been as much as a month aud a half, as in
. W0 years the spring-lierrings bave come in before New Year, while
Onother years fishing bas nqt c9mmenced till latg in Febroary, As
Cerf as t‘he. old theory was maintained, that the spring-lierrings live in

isam limited deep basius of the sea near.that coast where they spawn,
Phenomenon would be entirely inexplicable, and it would also seem
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incomprehensible why the yield of the fisheries should decrease in pro-
portion as they commenced later in spring. Butif we start from the
modern theory regarding the mode of life and the migrations of the
spring-lierring, I think it may all be explained in a very natural manuer.
Since, according to this theory, the spring herrings, outside of the figh-
ing season, are just as much as the sumwmer-berrings dependent on the
oceurrence of the small erustaceans, and as this is again dependent on
various meteorological couditions, especially the direction of the cur-
rents in the outer sea, it may easily be imagined that the great mass of
the spring-lierrings at that season of the year when they gather to goto
their usual spawning-places are not always at the same distance from
these places, but one year near and another year far. In the former
case they will be able to reach their spawning-places in a comparatively
short time, and the fisheries will therefore commence early in the sea-
son. In the latter case it will take them longer to reach the spawning-
places, and the fixheries will commence later.

As it must also be supposed that roe and milt develop at a certain
time of the year, and as it is certain that the herrings, like all other fish,
commence to approach the spawning-places long before roe and milt are
fully matured, and do not leave the coast until they have spawned, it
follows that, in the first case, the spring-herrings will be able to stay
longer near the coast, going farther up the bays and sounds, and that
consequently the fisheries will last longcr and yield a wore certain results
while, in the other case, they'can only stay near the shore a compara-
tively short time, so that it may often happen, as was the case last year,
that the spawning process commences immediately after the arrival of
the herrings near the coast, and that the chiel wass from this cause re-
mains at the outermost spawning-places, while only small schools are,
by pollack and other fish, chased near the coast. It will thas appear
that in this case the fisherieg will be short and uncertain, although the
same number of herrings as formerly have come near the coast, The
quality of the herring will also, to a great extent, depend on the sam®
conditions, as it is well known that the herring is better the firmer (lesS
matured) the roe and milt are, and leaner the more the roe and milt be:
gin to loosen. Tho excellent qnality of the Nordland great herrings i8
chiefly owing to the circumstance that they are caught long before roe
and milt are fully matured, as they approach the coast late in autumd,
while in all probability they spawn about the same time as the spring-
herring. Trom this early coming in of the great herring it may be’con
cluded that they must live nearer the coast than the spring-herring; ﬂﬂ.d
occasional observations made by me have proved that tue sea near this
coast is by far richer in herring-food than the sea near our southwest:
ern coast.

We thus arrive at the result that the irregularities of the spring-ber:
ring fisberies on our western coast must be traced to meteorologicd
causes in the outer sea, and this not so much during the fishing seasol
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as during the rest of the year. As far as I know, it has not yet been
Shown that there is any regular periodicty (thus causing certain regu-
Ar herring-periods) in these causes (wind, current, and temperature).
Meteorologists will have to decide in how far this may be possible. It
18 a fact that there is covsiderablo difference in the occurrence of the
H berring-food ” near our western coasts in summer hetween ohe year
ud the other. Some ycars the sea near the coast has all through sum-
ler been filled with an enormous quantity of various small marine
Aimals, while in other years they have almost entirely disappeared, or
ave ouly accidentally been driven near the coast by the current, quickly
to disappear again. The most peculiar feature of this * herring-food” is
t.he great quantity of very remarkable little animals which from the ear-
18t times have attracted the attention of the fishermen. These are the
80-ealled « Salper” (Salpe), littleanimals which are us transparent as glass
40d float freely about in the sea, either singly or connected into long
Chaing resembling strings of pearls. Tbey are genuine pelagian animals
Which every year are found iu large numbers far out in the open sea,
4% whose oceurrence near the coast is very irregular, Years may pass
Without g single one of these animals showing itself near the coast, till
Suddenly one year they come in in such enormous numbers that every bay
30d sound is filled with them. It is scarcely probable that the herrings
“ed on these animals, but they are invariably accompanied Ly a large
"umber of other small pelagian animals, with which they come from the
>¢ean, auq of these the * Lierring-food” proper (small crustaceaus) forms
Y far the largest part. If sach enormous masses of “berring-food” fill
'¢ bays and sounds during summer, it way be sapposed, from what has
€en said before regarding this food, that those portions of the sea which
are immediately outside the coast must contain a great nuwber of the
dme animals, and that there likewise must be a cousiderable number of
Uch auimals as feed on these crustaceans.
. According to my theory, I therefore also suppose that the spring-her-
1gs in such years are nearer the coast than in years when the quantity
‘berring.-food ” in the coast-waters is not so great; and I am inclined
° Wsign greater importance than is generally doue to this circumstance
ek from time immemorial has been considered asoneof the “signs”
2leh indicate good spring-herring fisheries during the winter. I am
®wise inclined to ascribe similar causes to the decline of the formerly
0 Productive Bohuskin fisheries. At a time when owing to peculiar
TTrenty jp the sea an unusual quantity of *herring-food” has filleq
€ North Sea and the Skagerak, it may well be supposed that a portion
g ® great mass of herriugs coming originally from the northwest
; 1Y have gotten so far into this part of the sea that when. the spawn.-
N ctiseasou approached they, in follosftmg their usual southcasterly di-
rn?“, would come near the Bohuslin CO?-l'St, whe.re they. spawned, re-
fish .lllg to this same coast in accordance with the innate instinet of all
? 8nd that in this way they have developed into a tribe of berrings
r
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peculiar to the Skagerak, whose disappearance at a later time may in
part at least have been caused by a decrease of ¢ herring-food” in these
waters.

There is another feature of the recent spring-herring fisheries whielt
I cannot pass by, as it seems quite inexplicable and has been the sul-
Jject of much nnnecessarily anxious thought. It bas been maintained
that during the last few years a new kind of inferior herring has made
its appearance in the spring-herring district, a kiud of herring which
has been unknown in former years; and people have considered this a8
a certain sign that the spring-herring fisheries would soon come to alt
end. This supposed new kind of herring is the so-called ¢ mixed her
ring,” which especially last winter, in Jannary and Febroary, and i
some cases even earlier, has at various points appeared in considerablé
numbers even outside the herring district proper, among the rest ab
the mouth of the Korsfiord. Unfortunately I had no opportunity of
personally examining these berrings, and the inquiries made of the fish
ermen bave not given me a very clear idea in what respects they differed
from other herrings., All seew agreed, however, that they are not the
common spring-herrings. But as for the rest tbe accounts differ very
much. Some say that they are of an excellent quality, others that they
are lean; some say that they bave roe and mwilt like other spring-her
rings, while others maintain that they have neither. Their size is als?
given very different., The fact of the matter is, that the “mixed heV
ring,” as its name indicates, shows great differences, so that amovg thet
one may find fat and lean, large and small fish, some with roe aud milf
and some without. How can the occurrence of these herrings be €%
plained? There must be a possibility of answering this question sati®
factorily, thus removing the darkness which bas hitherto enveloped it

Although I have not personally examined these herrings, I think
am able to give an explagation; and it is again the before-mention¢
new theory regarding the mode of life and tlie migrations of the spring’
herring which will materially aid us in solving the problem. The greﬂbl
differing accounts as to the appearance of these so-called mrxed hGl‘Tings
impressed me very strongly with the idea that they are herrings of 41"
ferent ages, and that only a comparatively small number of them ar?
fit for spawning, as with most of them roe and milt are either not J°
fully matured, or are entirely wanting as is the case with the so-cfl”e(1
¢ straal ” herring or ¢ blood ” herring. As these herrings can therefo’
pot possibly come near the coast for the purpose of spawning, and #
they cannot come in search of “herring-food,” of which at this tim® 0
the year but little is found near the coast, it must be supposed tb?
from some reason or other they are against their wish forced to approad
the coast.

From the information which I was able to obtain regarding tbi
called ““mixed herring”, and judging from the time when it first m# €
its appearance near the coast, I have come to the conclusion that the!

g 80°
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comin near the coast is owing to the same cause which brings the so-
Ccalled ¢« straal ” or ¢ sun-head” herrings just previous to the spring-her-
Iing fisheries, or the coming iun of the so-called ‘““spring-herring mouu-
tains” I likewise think that I can in a quite natural manner explain
Wwhy these herrings which are chased toward the coast, as bas been
describéd in another place, have of late years appeared in unusually
large pumbers and have been so mixed. It is my opinion that the chief
nass of the spring-herrings, from reasons which have been given before,
%’QVG of late years lived at an ununsually great distanco from the spawn-
lug-places, so that the great masses of herrings which approached the
Coast had to pass a considerably larger portion of the sea than is gen-
erally the case. The scattered sclools of herrings which in accordance
With my theory must be supposed to consist chiefly of young fish which
re not yet fit to spawn, fish which have not-yet been very far out at
Seq, are now by the irresistible advance of the great masses of herrings
oward the coast forced to give way, and are thus compelled to seek the
Coagt, exactly as is the case with the so-called ¢ straal” herring. Regard-
g this last-mentioned kind of berring A, Boeck has in his work (p. 24)
®Xpressed o view which seems highly probable, viz, that ““they are pos-
Sibly stragglers from the spring-herring schools of the preceding year,
Vhich having less access to food, have not taken food cnough to com-
Dlete the development of their generative organs.” A. Boeck likewise
B)upl)oses that in all probability these berrings geuerally live at a com-
cgfqtivel5r short distance from the coast, which would also explain their
Wing jimmediately before the coming in of the spring-herrings, while
% “mixed herrings” must be supposed to come from a greater distance
1_;0[‘1 the open sea. I therefore think that the so-called “mixed ber-
“llgs» are composed of very different elements, partly barren herrings
{ stl‘aw-herrings”), young herrings which have not yet become fit for
I)"'\\'niug (these would have been called ¢‘“summer-herring” earlier in
¢ year), and some stragglers from the great mass of spring-herrings.
bave thus, as I think, in a natural manner eundeavored to explain
0u§e of the most important, and at the same time darkest, points in the
h;‘“g berring fisheries. Although the theory I have m_lvance(l, WiFh
fEreConc]ussiouss deduced from it, as well as the explanation of 't;he dl'f-
al] ?tt Pheuomena, eannot be said to ha‘v'e been 8o ﬁrml)f estabh§he'd 1.11
Dey 8 details that no possible opposition could be raised to it, .1t is
ertlltfless, as we have seen, essentially based on actual observations,
ity ¢an therefore not be termed ¢ mere philosqphizing.” As I consider
le \ the greatest importance to throw some light on .these d.m‘k prob-
aly, (; I lla_ve considered it my duty to express my views quite freely,
ugh I certainly wish that they could have been based on a larger
Oftey ?r of actual observations. Tl)e ﬁe}d w}xich the salt-water fisheries
Dloreqor practical and scientific 1uvest1gatx9us ha§ br%en S0 little.ex-
factg that we cannot expect to deal exclusively with incontrovertible
* Weo would not get very far in this way, It is absolutely neces-
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sary, every now and then, to go beyond these facts, or rather with these
facts as a Dbasis, to form a distinet idea regarding the causes of the
many different phenomena and their mutual connection. This can only
be done by forming some theory, and I therefore consider this as neces
sary if the investigations shall be carried on after a definite plan and in
a rational manner. '

If, in conclusion, some one should ask me what I think as to the
results of the fisheries in coming years ; in other words, in how far thé
spring-berring fisheries will in the future be a success or a failare, 8%
has been the case during the last few years, I must fire.t of all solemnly
declare that 1 never thonght I was a prophet, nor intended to pass mJ”
self off for a prophet. I consider it necessary to say this, as I learne
to my sorrow that many people in reading my former report entirely mis
understood me, as if I had promised that in the following year thero
would be rich spring-lerring fisheries. No such thought entered wy
mind, especially as there are many unforeseen circumstauces which dor
ing the fishing season itself may exercise a hurtful ivfluence on 1be
fisheries, even if the mass of herrings should be ever so large. Some?
my utterances regarding the spring-herring fisheries way not have beo?
couched in as cautious or conditional language as they should hav’
been, considering how many people are interested in or dependent o?
these fisheries. The reason of this must be found in the fact that ¥
investigations in the southern herring district revealed a condition ¢
affairs entirely different from what I had expected. I had goune ther?
with the preconceived notion that we were near the end of a ¢ herri?
period,” or near the end of the entire spring-herring fisheries; and
consequently expected to find some signs of this, which I thought nl“s"
show themselves at this season of the year., To my greatest astonis’
ment, I found no such signs whatever; the young fish were, as alwayss{
their usual places in large numbers, and all accounts agreed that als
this year enormous masses of herrings had approached the 00?‘5?
although they had not come as near as in former years. This, in €0
nection with the fact, proved by my observation of the summer-herl inz!
that this herring was the same as the spring-herring, only at a diﬁ_6
ent age, of course convinced me that there was no decrease in that tf
of herrings which aceording to the popular notion lived in the €
imwediately outside the coast.

As with these facts before me I could not think of any other P
able cause why the spring-herring fisberies sbould come to an eﬂd' “
a decrease or degeneration of the respective tribe of spring-hertif
occasioned by some unknown causes, and as I in my capacity asaﬁ
naturalist could not possibly rest satisfied with the explauatiOfl tb
the spring-herring fisheries would come to an end, becanse this B
been the case many years ago under circumstances which showed Soa
similarity with what had been seen or what people believed they 8
during the last few years, I could not possibly entertain the ided

rol”
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there were any distinct signs indicatiog a speedy end of the spring-
herring fisheries. I consequently expressed my views perhaps with
too great freedom, saging that I had found nothing which wounld pre-
Vvent the spring-herring fisheries from being successful in the future in
their usual places; and I would direct attention to the fact that this is
very different from making a distinct promise that next year there
Would be rich spring-berring fisheries. My views are the same now as
then, viz, that for the present there is no reasonable cause whatever
% suppose that the spring-herring fisheries on our western coast will
Cme to an end, although their yield may, tbrough many accidental
‘tiauses, vary from year to year, just as bas been the case in former
llnes,
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