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



102 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

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
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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



THE NORWEGIAN HERRING-FISHERIES. 105
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.






