VI.—THE NORWEGIAN HERRING-FISIIERIES.*

By A. L. BoECK AND A. FEDDERSEN.

Mr. 4, Boeck, who for several ycars had conducted scientific re.
sef‘l‘ches for the Norwegian government in regard to the herring-fish-
“Hes, was invited, on Lis return from the districts of Nordland and

Tomsg, in TFebruary, 1872, to deliver some lectures in Bergen on the
sI)Ping-her.ring fisheries. Although the season was far ad ‘anced, the
Southern herring had not yet made its appearance, and fishermen and
Salters were in great doubt as to what they should do. Boeck's lectures
Vere therefore received with special attention, and as they contain a
8reat, geal of valuable information, we present here copious extracts
fom them, following the account given in the “Bergens Adresseavis,”
( €rgen Advertiser,) and “ Bergenposten,” (Bergen Post,) for February,
refemng our readers at the same time to an article by A. Boeck, “Ae-
unt of the Herring on the Coast of Norway and Bokuslin,"t (a province

Weden,) published in the fifth annual volume of our Journal, pp. 123,

1eztn SQ_q: We also refer to A. Boeck’s work ¢“On the Herving and the Her-
ﬂ-lﬂcshcrics,i especially on the Norwegian Spring-Herring.”

ho herring is found, in Europe, from Spitzbergen to the west coast

‘ance, and is caught in large numbers on the coasts of Seandinavia,

Teat Britain, Ireland, Holland, and France. On the other side of tho
ic-thmtic’ they are caught from Greenland to the easFern coast of Amer-

% Inall those places where Lierring are found in large quantities,
Where people have becomo rich through these fisheries, the number
ght has, at times, been exceedingly small, and for long periods the

iing have disappeared entirely. This lras not only been the case on

€ coast of Norway, but also in Bohusliin, (western coast of Sweden,)
So%tland, Ireland, and France, and people have been reduced to wang

! Consequence of tho failure of the fisheries.
andnl thg‘preser{t- century, when scien'ce has made such rapid 1.)1'.olgress-,
The 138, in szmfoId ways, h(’:come ?-rmutary to the Cf)lnforts of life, and
Pomn many of the greatest m.ventlons of moder.n t.nne.s ha'\'e sprung
~—1 the quiet and unostentatious researches of scientists, it was be-

v " Det Norske Sildefiske. Efter Referaterno nf Stipendiat A. Boeeks 1'oredrag i Borgen
ore -ch(lersen; in Tidsskrift for Fiskeri. Udgivet af II. V. Piedlcr og Arthur Fed-
Trg 0. 740 Aargang. (Kjobenhavn, Jacol Erslers Boghandel., 1872.) pp. 1-40.
8lated from the Danish by O. Jacobson.
“retning om Sildefiskot ved don norsko og bohuslenske Kyst,
m Si,}fh;}l og Sildefislkeriorno, navnlig om dot norske Voarsildfisko.
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lieved that important results in regard to the herring-fisheries might
also be secured by scientific investigation, and many problems be solved
which bad hitherto been doubtful. It was questionable, however, how
far practical resalts could be hoped for, and how far tho causes of the her-
ring’s disappearance could be ascertained and means be found to prevent
it. Yarrell, the English scientist, lately deceased, said that the herring
was a whimsieal fish, whiclh had no definite place in whizh it could be ex-
pected with certainty. The famous Danish ichthyologist Kroyer, who had
for some time made scientific researches in this direction, in his great
work, “The Fish of Denmark,”* malkes use of these words : “ How desir-
able it is to gain more insight into the nataral history of fish is strik-
ingly illastrated by the lierring, as many points in its mode of living are
still unexplained, and wany .Lbulom accounts are transmitted from oné
generation to another,” The zoologist Van der Hoeven also dissuaded
Boceck from occupying himself with these studies, as they would be pro-
ductive neither of profit nor of honor.

Several scientists have, however, opened the way for such researches
The Freuch zoologists, Andonin and Milne-Edwards, traveled for sev
eral years on the coasts of France for the purpose of examining the
fisheries scientifically ; the only result of their researches, howevers
being a volume published in 1830 and containing chiefly statistics. The
investigations made in Bohuslkin, (western coast of Sweden,) by Profes:
sor Nilsson, of the University of Lund, are of greater value. The her
ring had disappeared fromn that coast in 1808, after having been exceed:
ingly plentiful for more than fifty years. Large sums of money had
been employed in establishing salting-houses aud oil-refineries, and the
government had specially favored emigration to the coast of Bohuslii
where the herring-fisheries for a-long time formed a fruitful source of
income. No berring were found necar the coast; tho merchants weré
idle; and fishermen and salters led a miserable life. Still, people hope
year after year for the return of the herring, and rumors were currep
that enormous quantities of fish were immediately outside the coast i?
the so called ¢ Stor rende,” (Great Channel.)  The government assisted
the fishermen, and 50,000 rigsdalers (about $25,000 gold) were spent in
attempts to secure fish from this locality, (the ¢ Stor rende.”) Although
all these efforts failed, it was still hoped that the herring would returt
as scientists had expressed the opinion that ouly unfavorable circut®
stances prevented their approach. The fish, however, did not retur!
and the former extensive fisheries were almost entirely abandouved:
The local press zealously advocated new investigations, and Professof
Nilsson began in Luand, in 1823, a series of researches. It is to be 1%
gretted that Nilsson (,ould not begin this labor until eighteen years after
the disappearance of the lherring, and that ho entered upon these m\’es
tigations with his opinions ﬁrmly fixed. Ile, therelore, met with pueh
opposition. e rencwed his investigations during the years s 1828-"3%

* Danwarks Iiske.
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30d visited the Norwegian herring-fisheries, in order to compare them
:”th the Swedish. He endeavors to prove, in his reports, that the her-
'0g does not come from the Polar Sea to the coasts of different coun-
lt:eS, but, as the well-known zoologist Bloch has remarked, has its per-
anent place of abode pear those coasts where it comes to spawn. He,
thel‘efore, thought that the Bohuslin herring never left the Skagerak,
and haq nothing to do with the Norwegian spring-Lierring, which was a
Otally different variety, and that the Bobuslin herring had, thercfore,
«10& ¢migrated to Norway. On the other Irand, he at first thought,
ough he was not quite certain about it, that it had been completely
€xXhausteq Ly the fisheries. At a later date, he abandoued this opinion
anq Supposed that the herring had only been driven away from the
r;)::ﬁt- by the noise of singing and duncing‘ in the fishing:huts, and
. uf'lmed at Fhe bott91n of the oceau ; ‘a‘ud, {‘nfally,‘ he eamo to the con-
iutzlon that it was killed by the impurities of fish-oil w}nch were thrown
w0 the sea. He was also of the opinion that the herring would return,
the scines, by which all the young were caught, could be laid aside.
a h'iS opinions did not meet with general favor, a committee was
‘VILIfO‘llted, consisting of Ccunt Rosen, Professor Nilsson, and others,
l‘f’h traveled along the whole coast of Bohusliin from Gottenburg to
Orr(’mStfld, and made numerous inquiries among the fishermen of the d?f-
e’ee“t districts, Nilsson’s reports, as well as the report of tho commit-
- and two memorials regarding the same matter by Professors Sunde-
?siri_lud Lovén, who concurred in Nilsson’s opiniog, were printed and
Stributed in-large numbers. We shall have occasion, in the course of
13 article, to refer to these reports and memorials.
sivfihe Dutch governm(}nt commissioned Lieutenant Kraft to mak(% exten-
cas observations }]ul‘lf]g‘ sqveral years, ou_the.ten?perature dum.ng tho
Whugu of the berring-fisheries, by means of‘whlch it was ascertained at
they, d?gree of warinth the‘greatest quantlty pf fish _was caught. He
qm‘lntplepared a map showing where, at different times, 'the largest
. _‘t')’ aud the best quality of herring were caught. This map was
Ibited at the fishing-exposition held in Bergen in 1865.
SCrvations have been made in England for some time by zoologists
OsitSiCientists, mostlx for‘ the purpose of ascort'ainiug \x"heth.(n"tl1e sup-
ol on 'that the fishing-implements had anytlmlg‘to doin driving away
at ;‘-lll‘@ng was correct or not, and the‘s‘* finally arrived at the coyclusxou
Crieg o ¢ great numb(.zr of old laws which embarrassed the herring-fish-
In l;lghb to be rescinded. : .
tlmark, Professor Kroyer has made a number of observations,
De;:; :Z;l;ﬁ’of which, however, have been published in his work “Fish of
sz(]);essor Miinter, a? Greifswal@e, (provinc.e of Poxflcmnia, 'Prussi.a,,)
errip 0 Itnﬂ(_le (?bser\*zltlons concerning the various speeics of Pomelzanmn
lesge’ heir food, and the temperature' most favo.mbl.o fo.r spawning.
. are the most important practical and scientific investigations
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of the herring-fisheries which had been made up to the year 1860, when
the Storting, (the Norwegian parliawent,) appropriated a sum for similar
investigations on the coasts of Norway. Besides these, two investiga-
tions of the fisheries bave been commenced on a large seale, the one by
the imperial German government under the direction of Professof
Mdibius, for which a very considerable sum has been appropriated, and
the other by the Government of the United States under the direction
of Prof. Spencer I7. Baird, LI..D., who, with several younger scientists
is to examine the fisheries along the entire coast of the United States,
for which purpose some Goverbment steamers bave been placed ap his
disposal, .

When Mr. Boeck was commnissioned toexamine the Norwegian herring-
fisberies, e could, at first, ouly follow the same plan in his 1nvestiga:
tions as other scientists before bim had done; but he soon found that
these investigations ought to be made on a very different scale, and in
other directions, because he discovered that there were other natnral
phenomena which might influence the migrations of the herring. After
having made himself acquainted with these natural phenomena, his atten-
tion was naturally led to circumstances which had litherto not beed
considered of any importance. The essential point in all such investi-
gations is to gather as much material as possible in the shape of indis-
putable facts. Asthese facts could not properly be gathered in a burried
manner, and as it was desirable at the sametime to secure some result as
soon as possible, Boeck proposed to adopt a provisional theory adapted
to «uch facts as could be ascertained. - He saw that two plans might be
followed : one was to examine the migrations of fish in relation t0
meteorological changes, by exact historical data regarding the older
fisheries from 1807 to 1852, when the government inspection commenced
its reports; the other, to gather facts from old and experienced fisher
men.  Although the latter plan might seem to be of doubtful value, ho
soon found that such experience was by no means to be despised. Ifisb-
crmen are more observant than many suppose. They think, see, and
hear a great deal, and although their opinions are sometimes very fan-
cifnl, the true can readily be distinguished from the false, and so b®
made useful, Both plans, however, require to be corrected by scientific
investigation. Boeelk has adopted the following mode of procedure
endeavoring to accomplish his purpose both by observations and by
historical researches: ‘ ~

1. To make observations during the fishing-season -on the currents
and the temperature of the sea, the nature and form of the bottom, the
migrations of the schools of herring, and the influence of these ¢ircum-
stances on the time of their approaching the spawning-places.

2, To collect the most aceurate information possible on the migration
of the herring, and on the meteorological changes which seem to have
influenced it from its beginning, in 1807, until the government inspec
tion commenced.
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3. To endeavor to find out, by historical data, the migration of the
erring-fisheries at large; bhow the mass of herring at one time ap-
Droached one part of the coast of Norway,and then another; or how
disappeared entirely ; and then to compare these facts with those gath-
e.red from other countries, and thus to ascertain if there be any connec-
t'?ﬂ between the different herring-fisheries in Norway and other coun-
tries 5 and also to compare the fisheries of former times with those of
t ® present, in order to ascertain if any satisfactory results could be
Teached with regard to their future condition.
Iuaccordance with this plan, Boeck has, during his sojourn of five
Jears at the fishing-stations of Norway, made personal observations, and
"‘S_ also collected material from archives and libraries, Ho was greatly
Assisted in his observations by two citizens of Bergen, the consut Carl
Ohow, and the banker N. Nicolaysen, who permitted him to use two
collectious of carcfully Lkept diaries regarding the herring-fisheries from
€ year 1835, which facts he partly supplemented by notes from Den
Crgensl:e Merkur, (the Bergen Mercury,) and from Stiftstidenden, (the
C‘"“”!/ Journal.) He finally obtained, through the firms of Kjelland &
on aug Ploug & Sundt, in Stavanger, a series of observatious made on
¢ fisheries previous to the year 1835, which he likewise supplemented
¥ 4 large amount of written and oral information derived from persons
ln Sta\’ang(‘.r, Skudesn:es, Kopervik, and Ilaugesond.  Trom all this
I_n“tel'iul there may be compiled a more or less complete account ot the
Sheries from 1508 down to 1852. -
Oeck has draughted, on a large scale,a map of the southern coast
NOr\\'ay, from Sognefjord to Gottenburg, and the northern part of
a(‘zlct(l)aml. 'l‘hfa depth. qt' the sea alqng the coast 15 marked by lines in
on rdance with the iuformation which he bad received. Another map,
& much larger scale, embraces the coast from Espever to Tungen:es.
0 this there are marked the channels and depths, together with sev-
Cral fishing-banks, to within a milo of the outer coast, which arc not
USually jngicated on the coast maps, and which were carefully pointed
20t £0 Boeck by an old fisherman, Henrik Rdevar, as well as by other
'shﬂ‘men from Syre and Utsire. The localities indicated ou the map
St mentioned are the ones to which he devoted special attention. o
as hosen this locality, partly because at that time the fisheries wero
D‘lrtlculurly productive in those places, the northern fishery having
n.y Just then begun to be of any importance, and the Sondmdor fishery
Cing still in its infaney; and partly, because it has always been ounc of
ngecihief'places for catching sprieg herring, IIe has also continued lis
Tvations there in order to malke them the more satisfactory.
hen Boeck first went to the fishing-grounds, he determined to follow
:3 _adVice of the government inspector, which was to go out with the
SHug-boats, and also to frequently visit the stations for salting, A
erman, whose advico lie followed, often spoke of putting the nets in
¢ Cha.unels, and he found on inquiry, and by observations with the
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sounding line, that these channels are valleys at the bottom of the seds
ranning toward the coast in different directions. Having continued
these observations for some time, he was able to corroborate the fisher-
man’s statement that at different times the herring follow certain chan-
nels when they approach the coast for the purpose of spawning, 1t
would require too much time to describe the location of these ¢hannels
in detail, and we hope that Boeck will, at some future day, publisl
these maps. In one of bLis lectures he mentioned a circuwstance which
fortunately was among the first to come under his observation, and
which showed conclusively that, during the spawning time, the herring
follow these channels; and this he found to be the case invariably. 1le
had made a great many soundings in the channel, extending between
Roer and Faeo and stretching toward Haaskeskeer, and had placed @
chain of nets across it. A large number of fish were caught all along
this c¢hain, while another chain, the greater part ot whose nets stood on
the rocks, with only one end reaching the channel, only caught fish in
that portion which touched the channel. IIe¢ also found it of the
utmost importance, for the success of the herring-fisheries, to ascertain
which channel the great school of herring follows when it comes in t0
spawn ; for several times he was able to designate with certainty tho
place where the fish would be on the following day, by knowing where
large numbers were caught the preceding day. This, however, ho could
only do when storm or cold did not interfere with his calculations. ¢
also convinced himself that if several nets are set in such a ¢hannpel
they do not interfere with each other, but that the herring push forward
‘along the chaunel over and into the nets.

Boeck finally drew attention to the so-called “flak,” 4. e., large level
places at the bottom of the sea covered with rough gravel, which in
calin weather are the lerring’s favorite spawning places. IHe raised
with the dredge large lumps of roe and gravel intermixed. In these
places tho largest number of herring is invariably caught.

The influence of wind on the fisheries was observed long ago, and the
Swedish zoblogist Ekstrom, and after him Nilsson, attach some im-
portance to it; but in estimating the iuformation obtained from fisher-
men, they are not sure which wind is favorable for fishing, the one blow-
ing from the coast or the one blowing toward it. The Datch zodlogists
have not been able to discover that the direction of the wind has any
special influence on the fisheries, except that a violent gale precludes
all possibility of fishing. On the coast of Norway opinions arc likewise
very much divided on this point, some maintaining one thing, others
another. By examining, however, all the annual observations made DY
the government inspector and by himself, Boeck found, that when tho
herring is out in the open sea a wind blowing toward the coast favors.
its approach, while when the herring are near to the coast its formation
has to be taken into consideration. If,e. g., the herring occupy an are®
like the one opposite the southern part of Karmd, between Syre ap



THE NORWEGIAN HERRING-FISHERIES. 103

Skude, and strong southwesterly gales rage for any length of time, they
are prevented from reaching their usnal spawning places, and remain a
Ong time outside the channel for sowne more favorable opportunity. If,
h‘?“’e\'(%l', the storm continues, the herring generally pass into that part
OE the channel which, stretching by Skude, runs on into the sound of

arm.  IPishing may then be carried on up to Salbus and to the end of
the 17 orresfjord. Of this there are many instances as far back as 1815,

‘I"om the accounts of the government inspector, it will be scen that
tl)}s was the case in 1857, and most of us will recollect the great fish-
Cries of 1863, A southeasterly wind on this coast will have the swme
®ffect, but to a less degree. 1f the herring Lkeep more toward the south
Near the Hviding Islands and Roth, both strong southwest aud north-
West winds will prevent their approach to these islands. In that case
'l:‘e whole school passes by Tunge, aud there may be good fishing
d“'CCtly up to Stavanger, as was the case in 1825. Similar facts will
)_GCOme apparent if we advance farther north and inquire into the like

Clrcumstances.

If the coast is exposed to strong winds blowing toward it, the berring
do not approach it, and the fisheries, if they have commenced, are inter-
Tapted. Thns, rich fisheries far in the Bémmelfjord beyond Tittelsnees,
and even far beyond Nyleden, will be a econsequence of continual storms,
“"11011 the Lerring have been previously outside of Sletten or south of

“Speveer,  Of this there are many instances. llence it will bo seen
thag the point on which the question turns, is not whether the winds
low toward or from the coast, but what kind of wind prevails at the
Tespective fishing-places, since a wind blowing toward the coast may in
Oue place have the same effect as a wind blowing from the coast in
dnother,

fl‘lle temperature of the air also exercises great influence on tbe fish-
fries; and this influence has never been underrated, but has always
\Qell taken into account, although certain phenomena observed in the

'Shcries can not yet sufliciently be explained by it. Boeck drow atten-
ton to the influence of temperatare in his first report of 1861, It has
ten observed from time immemorial, that the fisheries are not as
abundant in cold weather as when the bottom of the sea is disturbed by
Southerly winds. This has been proved by the experience of scveral
Qel.ltm'ies, but only recently have attempts been made to investigate

18 whole matter thoroughty and scientifically.  Iven Cuvier and Val-
“Bcienues in their great work on fish, in which the berring is discussed
b myel, length, do not enter upon this question.  Dutch scientists were
th_e first to devote more attention to temperature, by making a scries
(_) Observations, with the view of ascertaining dnring what degrees of
Ylperyture the herring-fishery is most prosperous. Thoy found that
lorg fig), were caught at o temperature of from 129 to 14° Celsing, than
at_‘“’.\' other time.  The Duteh herring-boats are therefore always sup-
Plied wity o thermometer, which enables them to place the net at a
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proper depth. Professor Miinter discovered also that the higher the
temperatureof the waterthe deeper the herring keep during the spawning-
time, for which reason the nets on the coasts of Pomerania are set deeper
in summer thanin spring,  Duaring his Shay on the west coast of Norway,
Joeek constantly noticed the temperature, and noted down a large namber
of observations during different years. In his report for 1862 he showed
the iufluence of cold on the herring-fishery. In that year he examined
the temperature at different depths. The weatber had been ealn, bng
a severe cold had prevailed for some time, by which the temperatare of
the sca at a depth of 10 fathoms had been brought as low as 110 or 29
Réaxzumuar, while at a depth of 30 fathows it was from 3° to 49. Ile no-
ticed that samme year, while present at the rieh herring-fisheries near
tovaer and Skaarelholmene, that some fishing - implements, which were
placed at a depth of about 10 fathoms below the suorface, and were held
there by means of buoys, canght but few fish; while others, placed at
the bottom in a depth of from 50 to 60 fathoms, caught a very large
number.  Seine-fishing was also very unproductive during that year,
although the schools of herring came in in enormous numbers. The
same was the case in 1864, and similar observations might be quoted
indefinitely. If we examine these accounts we find frequent references
to the fact that the cold prevented the herring from approaching., Thus
it was extraordivarily cold in 1855, likewiss in 186G0; and in 1853 the
cold was so severe that the bays and iunlets on the outer coast were
frozen over, which happens but very rarely, and presupposes a long pe-
riod of very low temperatare. The cold was so severe that the fisber-
men were obliged, after emptying their uets, to lay them in the water
to prevent their freezing guite stiff, and in order that they might have
them ready for use again iu the evening,  The herring-ishery was, not-
withstanding this, successtul, although the herring for quite a long time
remained out in the deep sea and would not approach the coast. A
great many instances might also be quoted from observatioxs made in
former years and collected by Boeck. It will suffice to mention a few
years, such as 1825, 1826, 1828, 1829, 1830, 1840, 1841, and 1844, In sev-
eral of these years the cold was so severe that nearly all the bays were
covered with ice, and in some years even the Bay of Bergen was so
wuch obstructed that all communication was interrupted.  Still the
fisberies were good, aud in some years even unusually so, although the
sea had grown cool at a far greater depth and to a greater degree than
during the preceding year; for then the cold was not particularly se-
vere, aud the temperature, according to the observation of the govern-
ment inspector, was 1° at a depth of 10 fathows. Boeck thinks, there.
fore, that the failure of the fisheries the year before cannot at all be
ascribed to the cold. Hefound that in calm weather the herring seldom
approaches the coast except in small numbers when chased by the had-
dock, while the chief fishery always commences when a southwesterly or
northwesterly wind bhas stirred up the sea and mingled the lower and
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Varmer water with the upper and colder. Of this, Boeck gives many
exa"H)les, partly from his own observations and partly from those of

© government inspector. It is important to keep this in mind when-
ever the influence of the cold is spoken of.

‘rom all this it will be seen that neither the character of the bottom
of the sea, nor the direction or force of the wind, nor the temperature of
“_“3 air and sea by themselves, exercise an iniluence on the fisheries suffi-
Cleutly great to cause their cessation, but that these various influences
ouly modify the time and place of the fisheries. The schools of herring
that coing i from the ocean, seek the coast notwithstanding theso influ-
Cnceg,

The question, ¢ Where does the spring-herring keep itself, when it is
Dot near theo coast #” has been discussed from the earliest times. Shortly

tfore tha fisheries commence, the herring may be seen approaching the
-Coagt, followed by whales, and the sea then frequently appears quite
8reen from, the large masses of fish seen near the surface. After the
®ring has spawned and gone out into the sea, it disappears. In very
farly times it was supposed that the Polar Sea was the truc home 6f the
Crring, The Dutch fishermen on the Shetland Islands noticed that it
e from the north. 1t also approached the coasts of Scotland irom
®uorth, The Irish saw the herring pass their coasts from north to
south, ang the same was observed on the coasts of Norway. Itis there-

e not at a1l astonishing that its home was supposed to be in the north,
4 that the Polar Sea, which, acecording to the strange fancics of those
tnnes’ hid so many wonders, was the place from which the herring cmi.
Erateq every year. The English writer, Dodd, in a book entitled “Atlas
HMaritimuys of Commercialis,”* published in 1728, started the theory that
e llerring emigrates from the Polar Sea. But this{heory is brought
ot in o clearer and more attractive manner in a work by Johann Ander-
s‘m” burgomaster of Hamburg, and well known for his learning, entitled

tchrichten von Island, Gronland,” &c., Hamburg, 1746, (Account of Ice-
nd, Orecnland, de.,) which appeared in a Danish translation in the year
784, e first remarks that several well-known persons had seen her-
and the Lones of herring lying on the rocks of the coast of Green-
favo.- Hfa then shows that the wha]e,.the seal., and the por[‘)oise, whose

rite food is the herring, bave tbeir home in those Arctic seas, and
at, therefore, the herring must Le found there. TFar up toward the
:V:;t:ul)()le’ under .the br'oad, icy plain, w.b'lic)h‘ n(lavofl: m(;lfsflithe 11:1‘:31;5
coy) I’Dosed. to live quxet-]y, because neither w hales, shar \s,‘ n.o
ers tlDursue it there; there it also spawned and inercased in bucl; ngl:n-
QOmDell.lleb 1tl{)e Polar Sea bec:}me too nam))(;vtforv th:lmtll, and ttlll,m'ﬁ(; tc(r)L ;)l{)letess,
Swap €d by actual necessity, emigrate oward the s‘ou ,.j‘ 1 fl- '
icy lm In summer, When such a school of herring issues forth rom its
'0me, it is immediately attacked by its enemies, who pursue it dur-

I‘ing

an

LA
175;e°’1j'l“0; Dodd (J. 8.) Essay towards a Natural 1listory of tho Herring, Loudons
V— "D.
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ing its passage to the south, and finally drive it into the bays and inlets
where it is caught. During its passage southward, it dispatches twO0
flank divisions, the right flank toward the coast of Iceland, of whos®
fatc Anderson does not speak in his book, while he does state that the
great mass of the herring, when near the coast of Norway, divides int?
two columns, one of wkich goes toward the coasts of Scotland and T~
gland, where it is for the greater part captured by the fishermen of thosé
countries; while some are driven partly along the castern coast of L1
gland, and partly along the coast of Ireland, till they finally meet in the
English Channel, where they are canght by the French fishermen. That
school, which, it was conjectured, passed toward Norway, coutinued it8
Jjourney along the coast of that country. Some pass through the sound
and belts into the Baltic, where the Swedes and Prussians are readf
to reccive them ; another portion of the school follows the coasts of Dew
mark, Germany, and Holland, while the remainder reach the Atlanti
where they disappear. )
This theory became so popular that it has been handed down {ro®
one writer to another, even to our time, and has intrenched itselt e\'ef’
in text-books on natural history. It met, however, with some oppos¥
tion, and Bloch, who published in 1782 his book entitled ¢ Ockonomisoh?
Naturgeschichte der Fische Deutschlands,” (Economical Natural Ilistord
of the Iish of Germany,) a work very remarkable for its time, raise®
many weighty objections to it. He first showed that tke herring is pob
s0 common in the northern countries as was generally supposed, a?
that it was impossible for it to travel so many thousaunds of miles i'“
thesshort period between spring and autumn. Besides, the herring i
found at all times of the year in the Baltic and on the coasts of NoF
way, and the Duatch continue their herring-fisheries even throughouﬁ
the entire winter until spring. It would also be very remarkable it jllst
-the smallest herring should make the longest journey far down to the
Baltic. But as Bloch's books were not popular, being ouly intend®
for scientists, his opinions did not become widely known, An Amo"
-ican by the name of Gilpin,* went even beyond*Anderson in promul'
-gating another fanciful migration theory. IIe showed that herring
were also caught in Ameriea, and that here it first approached the
coast of Florida, and then, passing along Virginia, went as far as NeW
foundland, moving, therefore, from south to north, and thus differiné
from its dircction in Europe. The American herring must, therefor®
come from schools out of the English Cl:anuel ; .and his theory was thb#
the herring, in the course of a year, described in his migration an clliPS_e
of not less than forty-seven degrees of latitude, erossing the Atlanti®
twice a year, the first time to escapo the strong heat in the south, av

* Gilpin, John, “ On the Annual Pagsage of Herrings,” Transactions Amer. Phil. $0%

11, (1786,) p. 236-250.
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the Steond time the severe cold in the north.* XKriyer thinks thatif there
Wereany Probability in thistheory,the herring might justly be compared
‘hiihe Wandering Jew, who travels unceasingly without. finding rest.
icat theory, however, ha‘s notj found many advocates outsido o'f Anmer-
in’ and is of no value since it has been proved that the American her-
€18 & species different from ours.

. ‘tn?'ersou’s theory was violently attapked by Nilsson in .182'6 a‘nd 1828,
1ndé ike B.IOC]l‘, proved that the herring eould not possible live deep
“'Oulli the ice in the Polar Sea,. and n‘m'ch less _Spawn, as tho roe
ighn( ‘there miss the most essential cond.xtxons for its developmgnt-, viz,
nory, «l‘nd warmth. Althqugh the herring was seen to come from the
I’OSsillllt necd not necessa‘mly come from the Polar Sea, as 1t;‘ could not
¥ travel the Iong distance of more than a thousand miles, as An-
STSON maintained that it did. e showed, besides, that on the coasts
eave\\‘cden there was found a great number of varieties, which nhever
iy ”t-hat' pa}'t of th(? sea where t})ey are born,‘(su(';h as tho ¢ Strom-
OHS; which is fpund in the Gulf'ot Botlnia,) while farther toward the
oast boﬂlel‘ va.rleti.es .of t!ne herring are founq, those from the western
oast 0‘111%‘ casily dlst111g131§he(1 from Fhose of tl{o southe.rn. On t‘-he
Again Of. I.\or\‘vay, also, different species of herring are found, which
_ differ from the Scoteh and Duteh berring. Nilsson, therefore,
Pzzght it beyonq a doubt that the herring dogs not come f{'om one
o 00111m9ll tribe, but that every race ha.s its homo 011t§1(10 that
St where it goes tospawn; and that it has its regular dwelling-place
Erriﬁ:ben sea near §uch cou§t. Lo .thus tllil‘].ks‘thﬂ,t the Got-thburg
rerg 8, which came into the inlets of Bohusliin in Sll(;!l extraordinary
O:cs ;Jlumbers prior to the year 1808, and of which, e. g., in the year 1870,
as o llan one u'nd.a h.a]f million .tous ‘were caught, (whxc_h, ly.)" the way,
a Hy a very insignificant portion of the whole mass of herring which
.. Bathered there,) has its permanent home in the Skagerak, which is
S Cr very deep nor of very great extent. Cuviey and Valeuciennes,
% showed that on the northern coast of France, and not far apart,
01;2 ’i‘VGI‘e twp sucl% trib?s of lerring, each of which hm‘i its separate
termiuulciertmnﬂbasms‘ of the opon sea, and that thesp tribes never in-
Omm_.g L.d. Munt.er is also qble to §how that t!wre 1s on the coast of
or ‘:ll:}w one tI‘lbO‘ of llerrmg \Vhl(‘}h spawns in the .:Lutumn, and an-
“Ithou ; ich spawgs in the spring, differing greatly from euch. other,
F-cill'celévl the basins of t.he sea near the coast \\rhe.re they live are
every Iil more tha'n a mllt? a-p:u-t-.‘ Anothf}r proof (?t the theory tl.mt
it o nCG of herring has its s.pecml dwelling-place in the sea, which
S 10t leave, except when it approacles the coast for the purpose

oy
um’](;l::z!: theory ? was tho result of o confusion of twe very different fisbes under tho

sea‘herr~ ¢—Culpea harengus and  Pomolobus pscudoharengus—one of which is the true
i : . L
i U8 and the other an anadromous specics whose ascent of 1ho rivers coincides

B ijo advancing temperaturoe of tho new year, and therefore with tho latitude—
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T
16 o1 oW y . . . . .
11y avowed advocato of tho ¢ thoory” in America was the originator.—ED.
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of spawning, is the fact that the herring is not able to swim very fﬂf"
since neither the struecture of its muscles nor fins is adapted for this
purpose. Iinmediately outside the coast there are small banks on which
the fishermen cateh cod and other fish, and from these banks the bot-
tom often shelves off with great abruptness to a depth of sea which i
some places reaches from four to five hundred fathoms, and which, i
the shape of a deep channel, varying in breadth from fifteen to twenty
miles, stretches from Sognefjord in a southerly direction along the coash
of Norway, making a sharp turn at Lindesnas, and extending trom that
point to the mouth of the bay of Christiania. In some places its depth
is from four to five hundred fathoms, and deep chanuels branch of fro®
it toward the mouths of the great bays and inlets on the coast of Nor
way. Inthe Skagerak this deep chanuel is much narrower, and reaches
its greatest depth in the neighborhood of Arendal, while higher banks
streteh along as far as the northern point of Jutland. It is found near
Fedge that, at a distance of twenty miles from land, the bottom of tho
sea rises up to 70 fathoms, and immediately afterward to between 6
and 50, and ali sailors know well how the North Sea rises toward tbo
coasts of England. -

North of a line drawn from the mouth of the Sagnefjord to the Shet-
land Islands, the deep sea extends from the coasts of Norway as far 28
Iceland and Greenland, and only norvth of Stat are banks again found
outside the coast. It will thus be seen that the herring may very well
live in that great and deep sea when they do not linger near the coast
That they live there, may also be argued from the fact that Nilson has
found large quantities of herring in the stomachs of haddock canght out
in the deep sea. Boeck has likewise found proofs that the herring
lives in very deep water, when not near the coast. He has repeatedly
examined the stomachs of herring, and, though Lo found but fe™
remains of food, there were, among these, fraginents of crustaceous ani
mals living in the great deep. DBy means of the dredge he has caught
the animals at various depths, from the surfaco to a point three hundred
fathoms below it, and has specially examined those species which serve a5
food for fish. Through investigations continued during several yearS
he found that certain species of e¢rustaceous animals (copopbds) always
keep at a certain depth, and iu such a manner that those living near
tho surface are vever found at a depth of fifty or sixty fathoms; and
that those which live in the deep are never found near the surface. TbhO
euchta kind forms the favorite food of the spring Lierring, when it i
not near the coastof Norway; and this is never found at a depth ©
less than two or three hundred fathoms. The herring must, therefors
in Boeck’s opinion, live at- that depth, whicl is not very far from the
coast. IIc was soveral times informed by fishermen, especially in 1861,
1864, and 186G, that they, when at a distance from the coast, varying
between five and twenty Inglish miles, and in different places, such 25
to the northwest of Utsire and Sartord, had sailed through great massed
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of horring, which, as they thought, bad risen from the bottom of the
se_& in order to move toward the coast. Some fishermen also showed
him berring which had been cast on deck by the waves. Boeck is dis-
Posed to concur in Nilson’s opinion that the herring never makes long
Joumeys, but that that school, which, during the time of the southern
lerringﬁShery seeks the coast of Norway, keeps out in the deep near
at coast, Cuvier and Valencieunes are of the same opinion, for they
ave, as already mentioned, proved that on the northern coast of I'rance,
t\‘vo Species of herring are found not very far aparr, which are easily
Istinguished from each other in the Paris fish-market. Theso herring
re brought to Paris from two villages on the coast adjacent to each
Other, ang they are never mistaken for each other. Their abodes are
W0 different basins near the coast.
@ck then proceeds to speak of the causes which impel the herring
O approach the shore. It is well known that it comes there to spawn ;
anq during the spring-fisheries the largest number caught are herring
About to spawn. Thestomach of the herring is empty during this whole
Yeriod, so that it evidently cannot Dbe its intention Lo seek food at that
e, Tty desire to propagate dominates for the time being over all other
esires, and it sceks places against which it can press its abdomen, and
1S make the spawn flow more readily. It does not at all avoid the
Ife.ts’ but seems rather to seelk them, of which fact interesting proofs may
Pequcntly be seen, such as, that the herring will squeeze itself into the
eshes of the net if they are too small to receive it easily. The entire
l(‘I‘Fing,r-ﬁshery of Norway is limited to catching the herring when about
O Spawn, which is in marked contrast with the fact that in alinost every
(‘)t 1¢r country it is supposed that catebing fish during the spawning sea-
Son rying the fishery. In every roe-herring which is caught 68,000 eggs
Are Drevented from developing, and it may casily be imagined that enor-
Dous nNambers of unborn fish are destroyed Ly the spring-fisheries. I1f
¢ sca did not contain such incredible numbers of them, one yecar’s
Izl‘{ery would entirely destroy the whole species. .’l‘he em‘pty herring
““Yer.-approach the nets, and are caught only occasionally, since they no
Bger fecl the need of pressing against anything.
In the opinion of several scientists, such as Professors Sundevall and
“‘Ové", every herring is instinetively led to return to the place where it
a8 born, although it be only an island of the smallest dimensions; and
°I)=ilrt1‘it Se.eks fwother place for spawpiug only when (1I‘i\‘:0-l‘l away, This
“'hicl;m 1s chicfly based oun observations of: the §ame habitin the salmon,
I always seeks the identical place of its birth,
A Writer in the “Morgenbladet,” (The Morning Journal,) somo years
“i(;) Gndea\.'ored to prove that those hex:ring which, six years before,
alwg ~l?0rn ina Certa}ll spot, roturned to it, and that the @hery \\79111(1
ang ys be abum‘laut in the same place after the above-nwntxon'cd period,
ﬂccomted as cvidence some extracts fr.‘om the govcrnu'lent 1'nsp9(:tors’
uuts, This proved a very interesting subject for investigation to

Q
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Boeck, and he determined to make it very thorough and extend it over
a great many localities. He soon arrived at another result, by using,
first, the accounts of the government inspectors; and, secondly, the
very minute information regarding the fisheries which be had collected
prior to 1852. By thus warking all the places where berring-fisheries
had been carried on, and by noting every year where the herring had
approached the coast, he found that there were so many exceptious to
these six-year periods, that in several places their number by far ex-
ceeded the rule; and the same was the case in any period selected at
random from one to seven years. Boeck can, thereforeg see no law of
nature in this, and thinks that the herring does not return to the places
from which it came with the same certaiuty as the salmon does, The
approach of the herring, iu his opinion, depends on the three conditions
mentioned above, viz, the channels, the wind, and the temperature. The
age of the herring when it approaches the coast to spawn for the first
time, belongs to that line of investigations which Boeck has not been
able to complete. Nowhere, as yet, has this been accurately ascertained.
Some. have maintained, but without being able to furnish proof, that
ihe age of the herring, when it spawns for the first time on the
coast, varies between oune-half and seven years. Boeck is in doubt,
whether the herring when fully eapable of spawning is exactly six years
of age; but he has likewise no means of establishing his own opinion
that it is only between three aud four years old. He merely remarks
that too little attention has been given to the faet that the herring when
it spawns has by pno wmeans reached its full size, aud he has found her-
ring eight inches long which coutained roe and wmilk,

Boeck also spoke of the so-called “signs,” which in earlier times were
closely observed, but to which, at present, little importance is attached.
In those early days fishermen thought that all the phenomena which
they observed in the sky and the sea must necessarily have some con-
nection with their most important occupation; and we find that there
were autumnp, winter, and spring signs. Some of these signs for the
autumn and winter consisted in the color of the sea, the reduess of the
sky, the kind of lower animals with which the sea swarmed, and even
the roaring of the whales, and the rising of the salmon in the mountain-
streams. The well-known Norwegian clergyman, Rev. C. Hertzberg,
has, in the “Budstikken” (the Messenger) for 1821, written an essay on
this subject, entitled “On the Spring-herring and the Signs of its Coming.”
At present, however, people have lost all trust in most of these signs,
aud rely ouly on appearances furnished by the whale, by certain birds,
and by the codfish, which, in many respects, furnish important tokens
of the herring’s approach. When the'time of the herring fishery is near,
different kinds of sea-gulls gather in larger numbers than usual; but it
is not until the herring comes near the shore and near the surface of the
water that these birds can find food among them, and thereby indicate,
with greater accuracy, the locality of the fish. The case is different
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With the whale and the codfish, whose clement is the sea, and who can
ollow the herring far below the surface. These therefore give more
::‘lilr\%‘t\'forthy signs of th.e her‘ring’s wher.ea-bouts th.:m the birds; but, in
Wh';“‘“'!g the schools of l}errgng, there is also a dxﬂ'erenf:o be’tween the
cau( e(j a.ml the f:()(‘lﬁsh.whwh it may be lfltCI‘GStl.llg to notice. l.‘ho \\'}1&10
asily be distinguished, even when far out in the sea, as it is obliged
c(;&’?"le frequently to the surface for the purpose of breathing, while tho
fish always keeps below the surface, and can ouly be seen when caught.

o fotgllzt?t" t.hese, while following the ¢ hgrring lfmom‘lmi)i,’.’ fo‘r th(.z pm';.)ose
Drobaﬁ;“mg fo‘o'd, may, howevgr, furnish useful sigus i(?r _uul.gmg of the
outsiq e condition of the hernng fishery. The whale invariably ke?ps
o e the great schools of berring, along the edges, never attempting
benctrate any farther. It is, therefore, an auspicious sign for the
?bﬁrmen when they seewhales in a wido eircle, round some well-known
Shing.place, They then know that the hexring are approaching the
Ore in dense masses, and they may justly expeet & rich harvest. In
1‘:1 Year 1862, Boeck saw whales, in a long and imposing line, .strenc h
n lthc northwest of Roveer as far as Utsire, and on the following day
Onetl?Sheries commenced near Rover and along the entire coast. If,
in Sm(-b 1other lmud,_ tpe whales are seen to spread‘over @ large areq, or
cGrt:ud 1 numb(‘%rs, i+ iy safe to predict that the 1¥errmg will not approach
AUn places in large masses, but that they will be scattered, and thus

i[:; Schiools b smaller.  1f, after the fishery has been go.ing ou for some
e, the whales are seen near the coast in the spawning places, it i3
u]::l(lllte‘ly ce.rtain that the berring are leaving the co:l.&:rz although on
Xam "ll\) ﬁsl.nug may be very g(')od. In the same year, 1bf)2, remarka})le
Odﬁsll) es of the truthfgluess of t-hesg plhenomena were \\'1tness?d. 'l'he
CShdoes not exercise the same influence on tho masses of herring
-1(:; :I:e whale doejs. Being a very gr‘ea_zdy (i§h of prey, it plunge§ .into
elledk;lom of her}'ltlg, scatters t-hem,‘lt possible, su‘rround.s the fright.
Varq ti‘ih on all sides, 1)}11‘8[108 thepl fiercely, and often drives them to-
o 1e shioro lqug before the chief mass of tho schgol reuche§ tlle}ve.
,Omn‘l‘{)nroach of such smaller scacte.red schiools, b?torfz . thc: uShc?xes
Chiase ;nce, are termed, by the Norweglan fishermen, ‘S(‘.]Q)i?g,” _(codhsh-
Yot 01-] i Wl!en the schoo} zu‘)proa.ches the‘ shore, fhe coslhsh is found
avin &1 on }ts 'edge, ?\ub in tie ml.dqle ()f.lt; and if codhgh aro cnngpt
car l{,'t llerrmg 1u.Lhelr stom'achs, 1F is a sign that t-h‘c herring fishery i
. 11‘(: lT'umd. Of the gre‘edu?ess of Ll‘)e codﬁsh,‘aud its power to s‘ca-tter
_“Iring-schools, amusing illustrations may frequently be seen in the

o tl?sl(l)les. This sigh.t is, hO\.VO\'eI‘, more amusing to the spectator than
Tine wner of the seine, as it frequently happens that the scared hes-
g ;nl‘)l:]exss the scine down so.lxeavﬂy as to allow ?hem to escape.  Seine-
8y temt(;l 1(')1?0, theref91'e, afraid of the codfish. If th(} sc‘h ools are a-lrea.dy
the herr; ¢fore coming near the sh'ore, the codfish is f(')und nuxe(l‘ with
ng during the whole fishing season; and it is not a sign of
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favorable fishing when, in the beginning of the season, codfish aré
caught with the herring.

The berring may also be observed spawning within the nets; and,
when it is free, it spawns in inlets and on the large flat places at the
bottom of the sea, which are covered with rongh gravel, (¢ flak,”) wher¢
the roe sometimeslies in such enorinous quantities as to fill the dredge en-
tirely, when cast in such places. This roe does not, however, lie 10086
but is firmly pasted to the bottom by a peculinr glutinous substanc®
which hardens in the course of half an hour, and which, with the rough
gravel, forms large cakes. It may happen that violent storms disturb
the bottom to such a degree as to tear off the masses of roe, and IBoeck
relates a very interesting case of this kind. Oue year such an enol”
mous mass of herring-roe was driven by storms up the Jeeder Bay that
cart-loads of it wero taken away to Le used as a fertilizer for tho ficlds
and hogs also fed on it for many days. In these masses of roc the egsg®
have a certain invariable position, with an opening in the shell of th@
egg, and the so-called ¢ micropyle” turned upward, so that the fructi-
fying male semen can enter easily. The male fish pour their milt (s€¢
men) over the masses of roe which have been deposited by the femaleSs
and it is therefore evident that in their approach the females preced®
the males. In the commencement of the fisheries more females will @
caught, and toward the end more males. This was the case neaf
Skaarcholmene, and may be a fact of practical value. After thero had
been very good fishing for some time, one day the greater purt of th0
herricg brought to the salting-houses were found to be male fish. Boeck
was therefore of the opinion that the approach of the berring pad
ceased. This was really the casé, and it was pot at all necessary t0
explain this circumstance, as was attempted at tho time, by a stcamer
baving scared away the herring by tbe noise of its macbinery.

Boceck did not undertake to describe minutely the development of tbe
cembryo in all its stages, although it forms a subject for exceedingly v
teresting investigation, to observe how it is formed from the cgg; hoV
the organs by degrees grow together ; how the Leart begins to beatan
the blood to flow. DBut as all this could not throw any more light o¥
the main question, viz, ¢ whether the spring fisheries are to disappes?
from the southern fishing-places,” Boeck passed over it very Lricfly
He did say, however, that when the herring emerges from the ¢gg it
differs so much in its shape from the grown lerring that it resemble®
rather an cel; and even after it is a month old. its shape is not at al
like that of the mature herring. In fact, the difference between the
voung and the old fish is even much greater than that existing betwee?
different species of lerring,

Boeck also referred to a few species of berring, concerning whick
opinious have been divided, viz, the great herring and the spring ber”
ring. Ile exhibited a drawing of a great herring from Langen®$
and anotber of a large spring-herring from Briond, With regard t0
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the shape of the great herring, it will be found that the upper out-
line from the end of the head to the beginning of the back fin is
curved, while in the spring-herring it is straight., 1ts greatest height
also is, in proportion to its length, more than that of t-ke spring-herring;
and if two equally large speciinens are compared, it will be scen that in
the great herring the back immediately in front of the back finis much
broader than that of the spring-herring, and that the ontline of the
belly in the latter is less curved. Boeck has not been able, except in
these respects, to discover any difference, although he was told that,
according to popular opigion, there was a great difference between these
two kinds of herring. Several years ago he was offered an opportunity
in Haugesund to examine and compare both kinds with great minute-
ness. A merchant from Nordland brought a guantity of great herring
to ’Haugesund to be exported. The government ofiicials demanded the
usual spring-herring tax on these fish, which the mercbaut refused to
pay, as they were not spring-herring, and as he had already paid tax
on them in Nordland. The government officials wished in this case that
Boeck would furnish some sure and casily marked characteristics by
which the great herring could be distinguished from the spring-herring.
He fouud this at the time to be impracticable, although he examined a
great number of both kinds. But when he heard that several persons
considered themselves capable of determining in what the difference
consisted, he had an interview with them, at which oue said that one
immportant differcnce was, that the membrane of the belly is whitein the
great herring, but black in the spring-herring. This, however, was
found to be only partially the case in some pressed and salted great
herring, while with all the others not the least difference could be dis-
covered. Another said there was a difference in the scales, but the cause
of this was that the great herring, by a less careful treatment, were de-
prived of its seales, while they were found in the spring-herring. There
was therefore not a single point by means of which these two kinds of
herring could be absolutely distinguished, with the exception of the cir-
cumstances mentioned above, and these were due simply to the superior
fatness of the great herring., Some time after this, however, & charae-
istic was mentioned Dy which both kinds it was thought could easily be
discriminated. ' It was affirmed that the great herring was destitute, it
. was said, of certain bones in the back, which the spring-herring lad.
Boeck, on hearing this, thought it bighly improbable, as the structural
forms of the different kinds of herring had been carefully examined, and
tlie conclusion reached that they are eutirely the same in most kinds
inhabiting the northern homisphere; while ouly a few exceptions are
found in those of the southern hemisphere. The “procesus spinosus
superior” is double in the lherring, which is not the case, for example,
with the haddock. On the sides of this bone there are scen two fine
boues,and the argument turns ou the question whether these are found or

not. Ifswe exawine, however, a great herring minutely, these bones
F
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are found just as in the spring-herring; but they are frequently over
looked, because the flesh of the great herring is much fatter and looser
and in cutting through its back the knife will easily pass through thes®
soft bones; while in the spring-herring, whose flesh is less fat and there”
fore apparently coarser and harder, the knife will not pass through 8¢
readily, but will glide along the bone when it meets it. In carefullf
cutting open the fish, the two bones above mentioned will easily be found
in both kinds. '

Of all the assumed distinguishing marks, then, between the greab
berring and the spring-herring, only the greater fatuess of the forme’
remains. It might Le thonght that this fatness is caused DLy the bette!
food which the great herring finds at the greater depth of its abode;
but this cannot be the sole reason. Indeed, there is anotber and mort
important cause of this phenomenon. In seeing the great herring lying
in the Loat after it has been caught, one is immediately struck by it
smooth and beautiful appearance; while the spring-herring, under th?
same circumstances, is frequently covered with a filthy slime, a mixturé
of roe and milk, and in pressing the belly of a spring-herring a streat?
either of roe or milk flows out, which is not at-all the case with the gre?‘”
berring. In opening both, one fiuds that in the female spring-herrins
the roe-bags are coarse- gramul aud soft; while in the female great her
ring they are fine-grained and bard. It might be supposed that this is
a specific difference between them, which, however, is not the case, since
it is ouly caused by the roe-bags Leing more developed in the spring
Lerring thaun in the great herring. In taking the roe-bag of the spring
herring, especially that of asalted one, as its structure can be more easily
distinguished, one will find, on opening it with a fine pin, that the ro®
bags are not what ondwould suppose them to be—bags filled with eggs—
but that their structure is more complicated. With the aid of the pitt
one will easily be able to lay open and follow up certain fine vessels in
which the eggs seem to lie, and this is actually the case. The whole ro€
bag cousists of an infinite number of fine tubes, which, perhaps, c8?
best be compared to greatly-elongated fingered gloves lying exceedinglf
close to each otber and connected by the so-called “binding texurey
svhich is sometimes hard and stiff and sometimes soft. Where, to ¢0%’
tinue the figure, the fingers of the glove would join that space which ie
occupied by the hand, a channel leads the eggs out along the whoté
length of the roe-bag, and its continuation is another channel whict
opens in front of the dorsal fin. Iu the finger-shaped channels, the eg8®
develop from small cells which gradually grow larger. In the gfe“t
berring, the egg-colls are very small, and the egg-tubes are connect®
with each other by a thick layer of binding texture filled with fine blood’
vessels. In the spring-herring the egg-cells are more than four time®
as large; the egg-tubes are very thin and fine, and there is scarcely any
binding texture. In breaking the roe-bag of the great herring in tho
middle, it seems to consist only of a somewbat brittle grained mas$ »
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while in the spring-herring, it is softer and tougher. Tbere is, therefore,
no other difference between the roe-bags of the great herring and those
of the spring-herring, than that the roe-bag of the former is less do-
veloped than that of the latter. In the early part of the fisherics, the
roe-bag of the great herring is least developed, while toward the end, cer-
tainly in those caught near Selsovik, it is much more developed and
softer, and we even find herring among tbem which are ready to spawn.
The first herring is, on the other hand, much fatter than this last from
Selsovik, from which it is evident that the fatness decreases in propor-
tion as the sexual organs develop. When the herring comes in from
the sea in order to spawn, it, like the haddock, takes no food during the
spawniug time, and must, therefore, secure the material which is neces-
sary for the development of the roe-bags from its own body ; it there-
fore grows thin in proportion as the sexual organs develop.

Boeck met with a beautiful illustration of this in a great herring from
Skarsfjord, six miles north of Tromsd. Among the great herring which
he had occasion to examine there, he saw one that was much fatter than
the other, and whicl, on account of its size and beauty, be determined
to take home and preserve in alcobol, but he finally opened it to ascer-
tain the cause of its excessive fatness. e found that the herring wes
a male, and that the right milt was well developed, while, on the left
side, only small traces of milt were found. He then observed that an
intestinal worm had taken up its abode in the left milt, and had hin-
dered its development. On the same side were found large stripes of
fat twisted around the digestive channels; and as this herring had thus
not been able to develop its whole milt, it was not obliged to use all
the fat in its body, so that some of it lay on that side where there was
room for it. Henece it is clear that in this respect theve is no difference
between the great herring and the spring-herring. He was told by old
séine-fishermen that during the first year of the spring-herring fisheries
this herring did not approach the coast ina condition ready for spawning,
but that it became so only toward the end of the fishery, and that then
the herring was much fatter than it is now. Perhaps there is a similar
change in store for the great-herring fisheries, so that after some years
the great herring will also come near the coast bettér prepared for spawn-
ing, and will consequently be less fat.

Boeck then gave his opinion on the probable future of the spring-
herring fisheries in the so-called southern fishing-places, where hie had
made a number of observations, In what he said he did not wish to
assume the character of a prophet; he would only give facts, both for
and against, and he would, as he had done before, leave it to eachone
of his hearers to draw from these facts the conclusions that seemed to
him most correct. IFour years ago, when the fishery was still good, he
bad warned people not to pat too much faith in its countinued success,
and not to expend too large sums in the erection of new salting-houses,
or the extension of old ones. At that time hLis warnings were received
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unfavorably, as the practical fishermen entertained different opinionS:
and thoaght that scientific investigations were of no use as regards the
spring-herring fisheries. DMany also thought that care should be takc'n
not to say anything which would alarm people in prosecuting thelf
labors. Boeck, nevertheless, deemed it his daty, first privately, ant
then publicly, in his worlk « On the Herring and the Herring-Fisheries,” ¥
make known the results of his investigations, which he thought were 9
great importance to the fishermen, If the spring-bherring disznl)peared’
and his predictions thus beeame true, he deserved the thanks of all for
having given timely warning of the evil impending; and if his advic®
had been heeded, thousands of dollars wight have been saved, whie

otherwise must be lost in a trade that was doomed to disappear. Peopt®
ought not to rely too confidently on the spring-herring fishery as a col”
stant source of income. In exawmining the history of the fisheries,’

would Le seen that at times they bad been very productive, and the®
again, had dwindled down to almost nothing. The fisheries had bee’
abundant during the reignus of Hakon Adelsten and Olaf TrygvasoDi
also, from 1217 to 1340, during which period the spring-lherring fishery
was of such importance that the law of Magnus Lagabiter contains se¥’
eral paragraphs iv reference to them; then again, from 1359 to 15795
from 1640 to 1688 ; from 1698 to 1784 ; and finally our period, from 1801
till the present time. 1t will thus be seen that the herring can disal”
pear, and that the fisheries can decrease. But now comes the imporm“t
question, “ What can be the cause of this¥” Two classes of causes wer’
assigned. The mass of herring has either decreased by being caught in
too profuse a manuner, by being devoured by fish of prey, or by Deivd
destroyed in some other manner, or else the schools of herring have wa%’
dered to other places. Professor Nilsson seemed, in the beginning, favo®
able to the causes first named, but later, he has decided against thev
chiefly on the ground of better information. Government Iuspecﬁor
Widegren, however, still clings to them. Boeck himself does not believ®
that the mass of spring-herring has decreascd, but thinks that they nf
longer approach the shore. .

Wherever the berring-fisheries have disappeared the fishermen nave
been left in great want and the merchants have lost an importa?
source of income. In consequence of the cessation of the fisheries b
country has suffered directly and indirectly, and it is therefore pot t
be wondered at that people in all classes of society bave thought ov¢
the matter and bave tried to discover the cause of the decay. M""m_
reasons were assigued, but none seemed to be plausible. What wa
given as the cause of the herring’s disappearance in one place w8
found not to be the cause in anotber. Laws have thus been based 0,’
very vague suppositions, and large sums have been expended for cilfr’,.'
ing on the fishery according to new and hitherto unknown method§’
such as by stationary nets in the deep sea, or by drag-nets, but all !
vain. The promises of learned wen proved futile, and hope alone kef
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U the courage of the fishermen and merchants. In earlier times, when
Peome did not seek the cause of various phenomena in nature, but
I“f]ged things Dby their appearances, it was thought that God had
lighteq the herring-fishery, because men had become ungrateful and
alqued his gifts. Sometimes special causes were assigned for the
vine wrath, and Absalon Pedersen Beyer thought that the herring-
Shery disappeared because Cristopher Walkendorph had taken tithes
Away from the clergy and used them for building purposes. Even in
our own days, (1833,) we sce something similar to this, in the fact that
s‘e"eral members of the British Parliament declared in the House of
OWmnons that the herring had disappeared from a place on the coast
Qf Ireland because a priest had demanded tithes of his parishioners.
A8per Seatus tells us, that in the year 1830 the herring left Heligoland,
€re at that time about two thousand people gained their living from
e ﬁsberies, because some young men, in mere wantonness, had cruelly
Used a herring. In Stavanger, according to the account of Professor
9yer, the fishermen, in the year 1830, did not allow a wealthy citizen
v0 bold 4 masked ball in his own house, for they thought that this would
®X the Deity, and that as a punishment He would cause the herring
leave the place.
th hen this superstitious belief yielded to the better suggestions of
;18 Understanding, the decay of the herring-tisheries was sought for
JDatural causes. In former times it was believed that noise could
_rlYe the herring away, and, in 1580, to shoot on Dboard ships was pro-
.Vited at Bohusliin, This belief was common even in later days. Thus
Vas thought that the herring left Bohusliin in 1697 in consequence
the discharge of the guns during a naval engagement, (in the war
retWeen the Swedes and Danes;) and the disappearance of the herring
thom Dynekilar (a gulf on the coast of Sweden) was generally ascribed to
§ guns of Tordenskjold’s (a Daunish admiral) fleet. When the lherring
fturneq ip 1750 a law of 1756 fixed a penalty of 500 rigsdalers ($250
) for discharging a gun from any fortress on the coast, on men-of-
Ar, and on merchant-vessels during the period when the herring was
'bxe)gmaching; and as late as 1808 the thunder of gums (in the war
is Ween Denmark and England) was considered the cause of the herring’s
of ‘t‘ll:Dearance. Even now the herring ﬁsherm?n do not like the n.oise
f.]orqe steamers, and in 1862 they were not permitted to.cross the Silde-
ioug lear Karmg. InRamsdalen steawmers were not considered so obnox-
» and during the great-herring fisheries no instance is on record of
Da: I_‘el‘l‘ing having been driven away by the constant passing and re-
SIng of steamers. In Scotland careful observations have shown that
© he“‘illg‘ has disappeared from bays which have never been touched
5; 2 steamer, and have remained in some portions of the sea where
t Amers pasg daily. Professor Nilsson considers all noise detrimental
frigixte herrmg-ﬁsherics, and to show hpw easily the herring can be
ned, he relates that, in 1756, when the fisheries near Rikfjord
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were very abundant, the herring left when eight men-of-war anchored
there, and this only because the ship-bells were rung every evening. al
shooting having been forbidden. He adds that the cause of the her
ring’s disappearance in 1808 was the constant noise in the salting-houses
produced by the manafacture of barrels, and by other work, all the harbof
being full of ships and boats waiting for their cargoes of herring, the
whole coast and all the islands swarming with people of every ago ap

sex, who had gathered there for the sake of carning money. In th®
evening there was music and danecing in the fishing-places, and therefore
Nilsson says it was no wonder that the herring left.

In Norway the herring does not seem to be so much disturbed bY
noise, but other causes of its disappearance are given. In Flokkefjor
people thought the cause of the herring’s departure in 1859 was th¢
strong glare of the List light-house. In other places, however, there wa°
no objection to light-houses; while in Utsire it was even thought that
the fisheries began to be very abundant just about the time when the
light-houses were erected, the herring, as they supposed, being attracte
by the light. The opinion that light-houses have any influence on tb®
herring’s appearance or disappearance has now been entirely abandoved
TFormerly many supposed that the bad odor spreading over the sea frof®
the burning of sea-weeds caused the herriug to leave, and in many
places laws were demanded forbidding the act. The burners of se¥
weed, however, were of a different opinion, as well as the owners ©
glass-houses, who used the burnt sea-weed. TProfessor Ruthke was com”
inissioned to examine this matter, and he found that the herring ba!
left places where sea-weeds had never been burned, and continued if
others where sea-weeds were burned constantly. It has also been sal
that the cuttle-fish was a cause of the herring’s disappearance, bus
Boeck has never found a single cuttle-fish in the southern fisherie$
while he saw large numbers of them near Langenss, and many jnstance’
were related how the cuttle fish loved to pursue the herring; but in B0
instance could it be proved that it had ever driven away even the smn“f
est school. ,

At one time it was supposed that impurities at the bottom of the s¢® °
bad an influence ou the berring fisheries, and that the herring avoide
those places where many impurities were found, because they were pnf®
vorable to the development of the spawn. Such impurities were gev
erally produced by employing imperfect fishing-implements, which left
greater or less masses of lLerring at the bottom, and also by variot®
kinds of refuse being thrown into the sea, which might make it unf
for spawning. On the coast of Norway the former opinion was quit?
prevalent, it being maintained that in seine-fishing great quantities ©
dead Lerring were left in the water. Boeck, during his first stay at the
fisbing-stations, had his attention directed to this. He also saw th80’
the nets with narrow weshes, which the fishermen have recently begu?
to use, did not permit larger bherring to put the whole head through tbe
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leshes, but that only the front portion entered, so that the fish died at
a8t in endegvoring to push through the meshes, as it never moves back-
:Va?d, When the net is hauled in, these larger herring fall off and re-
Nain at the bottom of the sea. He had several times examined such
Itl'rlces after the fishing was over, but had never found any large quan-
Uty of dead herring at the bottom, even when he used the dredge after
Yarticularly rich fishing-seasons. With the water-telescope he could
10t penetrate to such a depth, but he thinks that the account of great
asges of herring lying there is very much exaggerated. On another
‘L’Ecasion he saw a large quantity of dead herring lying at the bottom of
1€ sea, but he felt convineed that this could not possibly influence the
I_:hﬁ:ies, and experience has shown that he was right. When the car-
*l-nx(llt 18 very violent, nets set in exposed places will be driven together
become entangled, so that it is impossible to separate them. He
“:tls WiFnessed at Bjorkever the sinking of such a mass of entangled
S which bad been cut off from the buoys, in order to save something.
ltewfls important for him to examine the p.lace where this was doune, and
tlne“ ent there about two months after tl.ns occurrence. The nets were
o tUhSO muph decayed that only §1nall pieces could be recovered, while
ey e h('\,rrmg only bones ax_ld gristly parts were found. Bl}b the fl:ag-
L‘atilts of 'the nets .and herring were everywhere covered with carrion-
nm“g animals, which had gathered in great numbers. Many other ani-
Onest were also f9u|1d: Wllep, later in the same year, 119 requ(;sted some
tove 0 procure for him specimens of some of these ‘ammals, 1.t was dis-
lat:red that there was not a trace left ot'nets, .herrl‘ng, or animals; 8o
qui about four months after the close of the fisheries the bottom was
@ clean again.
0 iSn‘S’ theretfore, evident tl}nt dead herring could not make the bottom
i pure that;‘ a year after it should bae unﬁ§ ff)r the herring to spawn
(}t}!le";n]d: experience has also shown that this is not the case. Un the
at )l.«md, reports from S\v?den, Scotland, and F)Lher count.rles, aflirm
mag S(;;ues may .l)e very detrimental to the ﬁS}lC‘I‘lCS, by leavl.ug a great
tio, gzl' cad herring at the bottm.n, and many instances of this are men-
any i suc.h as the \Yell-l(ungn hshel.'y near G(?lten,‘ where, after a grez.tt
sllcc-.eﬂltgrrmg had died dl.mng one night, the.tlshengs wero never again
'Xam?:- ul.  DBoeck also discovered, several times after 'seme~ﬁshmg, by
Ing the bottomn with the water-telescope, a considerable number
ngig .herriug; but he Fhinks Flnat.the in_.iurious.inﬂueuce is very much
tent hs l‘dted.. Where se}xle-ﬁshlng is cat:rled on in open places the cur-
ver d :fl-mnmals, &e., will very soon purify the bottom, :(md 01113" wlere
l,em&in;g{e masses of fish hn\.-'e died in d?ep and lxal"x‘oxv mlcts will some
buryy, t:)e found the fol.lowmg year. The cause of .the‘ herring not re-
an bs . such places might rather be occasioned by lts‘n‘regnlu}‘ lmbn%s
ec{lugedeud ﬁsh.. In order to adducq more substantial proof of this
ol g 1o according to the govermpent; 1uspector’s account, t9 be ma1:ked
1853 D all t_hose places where seine-fishing had beeun earried on since
» 80d he found that in some there had been considerable seine-iish-
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ing year after year. It was, therefore, beyond & doubt that seine-fishing
was by no means so detrimental to the fisheries as was generally sap-
posed. That the seines brought up all the young herring, was entirely
unfounded, or, at any rate, but rarely the case; and the small herring,
which are frequently canght toward the close of the fisheries, often con-
tain roe which has not been fully developed. He was informed at the
great-herring fisheries, and also saw for himself several localities, where
large wasses of dead herring were said to be, at Selsivik, where, at the
bottom of the deep and narrow Gjeres inlet, between 10,000 and 15,000
tons were lying. The following year would show whether they bad
decayed or not.

In Sweden, the disappearance of the herring had been chiefly attrib-
ated to refuse of fish-oil which had been thrown into the sea. This had
formed a theme of discussion as far back as the middle of the last cen-
tury, and Professor Nilson had clearly stated the reasous which favor
this opinion. It will be seen that with regard to Bohusliin, his opinion
has met with much opposition, while just as many instances are given
tending to show that the refuse of fish-oil has no such injurious results.
Boeck las not been able to find that these heaps of refuse are so near
each other that the herring could find no suitable spawnin g-places
between them. Lven if the refuse of fish-oil were the cause of the her-
ring’s departure, this could not have been the case in former times, when
the herring disappeared from Bohusliin, as at that time there were no oil-
refineries either in Norway or in the Limfjord, (in the north of Jutland.)

Boeck’s investigations therefore prove that all these causes, which have
been mentioned as being instrumental in driving the herring away at
different times from different places, cither amount to nothing, or
have not held good in all cases, He endcavored himself to find causes
of the lerring’s disappearance which would better stand the test of
geience, but for a long time sought in vain, till at last he thinks that,
through the study of history of the herring-fisheries, he has found reasons
that will hold good in all cases. During the first year of his stay-at the
fishing-stationsitoccurred tohim that theherring-fisheries, which forwerly
had commenced much earlier in the season, sometimes even before
Christinas, had more recently beguu later iu the year, and he was un-
able to find any special reasons for this. 1lealso noticed that the herring-
fisheries were very unproductive unear Skudesnses, where formerly they
had been very abundant, and that this could not be ascribed to storms
or to any other ordinary cause. In the following year the fisheries com-
menced still later, ardin carefully examiting this whole matter he found
that at the commencement of the fisheries in 1808 the herring approached
the coast in February, while during the following years it came earlier
every year, tillrecently it again came later and laterin the season, until this
year it came at the end of February. In his work, “On the herring and her-
ring fisheries,” he has given theexact date for every year when the herring
approached the coast. Trom these dates it is seen that thero is a certain
regularity in the time of the herring’s approach, which is but slightly
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Dodifieq by storm and cold. In examining the localities where the
Orring fisheries are carried ou, it will be seen that there is likewise a
%I.‘taiu regularity in them. From 1808 and 1819 Skudesn®s was the .
thief seat, of the fisheries on the southern coast, while north of Karmi
3d Espeyer only few herring were caught, not counting, however, the
80-calleq Bergen fisheries from Selbjornfjord to Feid. Ifrom the year 1814

€ herriug also began to appear in large masses near the Hviding Islands,
“-llangcr, and Roth, and in 1825 it passed south of Jeeder. I'rom 1824 to
-938we notice a coustant tendency in the herring to move south, the schools
Wthat direction increasingevery year, so that rich fisheries began tospring
D{ﬁl‘St ncar Egersund, then near Sagndal, Riegefjord, and Haxekkefjord,
¥hile at the same time the fisheries ncar Skudesnxs gradually grew
1e8s abundant. From that time, the berring began again to retreat, and
S00n disappeared completely south of the Jmder, and more recently from
® Hviding Islands and Skudesnses; while, on the other haud, the
Sheries became very important near Rover. During the last year the
Shing has shifted north of Ispevsmr. If this regularity in the change
time ang place of the herring movements could only be proved with
Tgarq to the southern spring-herring fisheries, it would be an impor-
ang fact, yet not important enough to allow us to deduce laws that
Woulq Le applicable in all cases. - Boeck, however, found that such was
Teally the case. In examining the wmformation scattered in merchants’
account-books, and letters which he was permitted to use in Stavanger,
® found that this same law applied in former as well as in later times,
d that there was the same regularity in the change of time and place
the herring-fisheries. He has treated this subject at length iun his
ork, « 0y the herring and the herring-fisheries.” Lven in examining
8 dates regarding the herringfishery in the year 1575, given by
bsalon Pedersen Beyer, we find that the fisheries in the beginning of
4t period commenced toward the end of February. This law is there-
Te found to apply to three different periods. The same phenomena
¢T6 observed not ouly here, but also in other places. ‘Lhis can be
thio“’ﬂ'most; conclusively in the Bohuslen fisheries. Boeck fqund tl.)at,
¢ 8 regularity was very apparent there in the great fisheries which
9Sed in 1808, In 1756 the fisheries commenced near Styrsé and
”6'301‘(1, south of Gottenburg ; from therc the herring went constantly
orth‘Vm’d, and in 1773 herring were caught near Stidmstad, and, in
» Near the Hval Islands. As regards the time of its appearance,
N }lerx'illg iu 1750 came in October, and from that time always a little
ther, tj1) 1762, when it came on the 16th of August; then again
%radual]y later, For cxample, in 1780, toward the end of October;
the | In the widdle of November; 1800, about Christmas, and toward
end of that period (abouat 1808) in Febroary. The same was also
@ case during the great fishing period, from 1556 to 1590. It will
8 be seen that tho same law has held good for several centuries and
-~V different places.
1 1868, when the fisheries were still very abundant, Boeck thought
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that he was fully justitied in predicting that a change of the fisherie$
was near at hand ; and although in the beginuing he met with violent
opposition, he saw lis predictions verified from year to year. He
finally mecutioned some other facts. It has been a wide-spread opinio?
that the herring-fisheries change alternately between the coast of Nor
way and that of Bohuslin, and that the herring moved between these
two places, an opinion which was strengthened by the fact that wheth
about 1808, the schools of herring left Bohuslin, they made their
appearauce on the coast of Norway. But Nilsson had already showD
that the Bohuslen herring is a totally different specics from the Nor
wegian, and Boeck has proved conclusively that this difference ba$
existed from time immemorial. He has furthermore proved that thesé
two species also differ in the circumstanee that they spawn at differ
ent seasons of the year, the spring-herring spawping in the spring, apd
the Bohusliin herring in the autumn. Ile has also been able to prove
by historical researches that, from the very earliest times, both thes®
Lerring-fisheries have been carried on at the same season, and that
only during the last fishing period there was any difference in time
Nor has lhe found any counection existing between the Norwegiam
Dutcl, and Danish fisheries. Such a connection may possibly Lave
existed between the Bohusliin fishery and the Dutch-Scoteh fisheries, 85
some data seem to point in that direction.

If the herring should leave the coast of Norway, it will, in all prob-
ability, be obliged to seck the other channel, (¢ Rende,”) which Boeck
has marked on his map. At a distance of from ten to fifteen miles fro®
the coast of N orway, large banks are found, that have their roots in th®
North Sea, where the depth of water varies ounly between 70 and 50
fathoms, a depth whicl is very favorable to the development of the
spawn. DBoeck thinks that it the herring disappears from the southert
coast of Norway, the fishermen and merchants will suffer in the begid”
uing, but not as much as in former times. The cod-fisheries which
have recently commenced, aud which he always found to cowme after ®
period of herring-fishing, would probably replace the herring-fisheries
atter people had become accustomed to thewm, and had supplied them
selves with the necessary implements. Besides, since the intercours®
by steamers has become so common, and is even iucreasing, fishing
places that were formerly considered too remote will be used just 88
well as those which are near, and herring-fishing will assuredly bé
carried on at all times on the long coast-line of Norway. ‘The periods
during which the herring has disappeared have been neither as lous
nor as exclusive as is generally supposed ; for although we know thab
the Lerring left Skudesus in 1784, it was caught near Bergen in 1787
and returned there in 1806, while it did vot return to Skudesums till
1808. Nor has it remained entirely away daring the intervening periods
since in 1803 there might have been considerable fishing, it people had
been prepared for it, for during that year the herring approached the
shore in vast numbers.



