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During the 1950 meeting of ICES an agcount was given of the theorleg abou&*f 5
the tribes of herring responsible for the great Swedigh fisheries at Bohuslin. -
Those fisheries have been supposed to be cyclic with a period of about 110 y@arsﬂ --~

F,Heinoke was the first who intensively examined ssmples from thatb nerring
fishery. He deeided the herring were identical with those spavming at the Jutland .- -
bank, Later, X,A.Andersson investigabed the herring in the Kettegat and in the = 1.
sastern Skagerak., The only tribe found ebundantly in the winber in that area is . =
identical to what Andsrsson celled bthe "Fladen™ herring. OAndersson belisved the ..
Pladen herring wers responsible for the preat herring fisheries at Bohuslan., He .
gbarbed his investigations several years after the last Swedish periced had ended .
in 1898, Since then there has been no grsst herring fishery inside the skerrzes'
of Bohuslan, :

Hiort and Lea showed that great fluctuations in herring tribes were caused .
by varnatlans in the strength of year-classes. It is generally accepted that the
oyelic nature of the Bohuslin fisheries was caused by fluctuations in the sbtock
sf Fladen herring. Other scilentisbts, including Otto Petberssem,believed the -
Horwsglian tribe of herring was rosponsible for the herring peoriocds atb Bohuslan,
They nobed that the Norwegian spring herring fisheries and the Bohuslan fisheriesg - .
alternated in productivity. The slternation could be traced far into ﬂnﬁzqmmtyv R
The albernation was noticed by Peder Claugen Friis in the 19580%s and by the
Norwegian clergymen Strom in 1782,

In 1808 one great Swedish fzsbing period ended and in 1808 the Norwsglen
spring herring fisheries started again after s long imberruption. The Norweglen
fisherles persisbed until 1869, Then a grest decline in oubput began and the low - =
period lasbed until 1897, That year the herring again appeared in great abundance ..~
in the Worwsgian spring herring district, The previous year, 1898, had been the.
ond of a Swedish period inside the skerries. Since 1897 the Norweglan wesh-coast -
fisheries have ylelded great quanbities of herring, Concurrently, no great . '
guanbities of herring have sppeared off the Swedish comst,

The samples from the lest Swedish peried, 1877-1896, wers sparse, Helincke'ls
sample upon which he based hls theory was procured from the fishmarket in Kiel, :
Later he got an additional sample from sn undetermined origin, Thers is no doublt
that the samples were from a North Sea tribe. Trybom secured samples during bhe
Swadish fisheries of thebt era, Those samples show 30% of the herring to have been
over 30 om, in bobal length. Herring from the Fladen tribs seldom resch o lenpth
graater than 30 cm, '

During the Swoedish fisheriss a grest herring fishery also grow up on the o
Worwogian side of the border. Ssmples were baken from the Norwegian cabohes, The
net-enught herring had a mean size of sbout 33-34 em, We know that the meshesizss
used at that time by the Norwegians were approximately 18 knots in stretched dry -
net per Norweglen el (62.7 cm.), That means that the fishermen were using nets Wlth Ry
meshes go large that fo-day thoy are only used for catehing the blg Icelandle
herring. n 1897 some of the fishermon wen®t to the Norwegian spring herring S
distbrict after the fisheries near the border sbopped in 1888, They begsn using the S
§2009 1&rge netbs, but the next season they changed to smaller mesh sizes, aboub .
20 knots in stretohed dry net por Norwegian ¢1(62.7 om,). We msy mssume that the
fishermen chose to employ the most efficient mesh in each instence,.

Tne samples taken for biolopicel purposes from the Worwsgisn side of the border
wore Insufflclont to allow one to deduce the origin of the herring supporting the -
fishery., When the herring ware sold the larger fish got a bottser prise, The
quality of the hsrring was thon determined bv the number of fish in 2 meassure %arro?


iud
Thünen


" Many records of the number of herring gontained in o measure barrel are still avalle . -

able for study, The average number rose only siightly during the mein sesson from S
‘October to Decemhor. Bvon in December there were less than 500 fish in a barrel of . 0

160 litros, IP those fish had bheen Fladen herring of tho size they attein bo-day,:
©there would heve beon more bthan 1000 fish in such a barrel, The mesan size of the . . .
. herring was sbout 33-34 cm, The only great tribe of herring of such = glza ig th g ,1_fQ
Worwegian-Toslandic herring. : : :

During tho grea® Swedish herring fisheries which lastsd Ffrom 1748 to 1868 - :

greek horring oil industry was developed in Bohuslan, The oubtput of oil wus 4-10

Tne beat rosults were obtained abt the shtart of the season and yislds diminished as fif:;:

the scason progressed, The Fladen herring are an aubumn spowning bribe, After spaw- .
ning in the middle of the North Sea they migrate to the inmer Skagersk and Kattegab

and pass the winter tncrec The Hotal fat content of the herring from the laber yoarﬂ'. o

(A,J,C, Jonsen, 1050) was oven smellor thun the vield token from the old couipment,:
Bven with modern eouiwmont 1t is impossible to carry out a prelfitable oll 1ndustry
besed on the Fledon ho srring caught in the Kettegat in the winter,

The Norweglan spring herring is nlso eyclic in appearancs, Decades of §lenty o
and decades of soarciby are carefully recorded, The cycle could be expleined ans the
result of Tluctuations in the stock, The Norwegisn tribe therefore should have heen
vory low from 1870 to 1897. The wintor herring fisheries did give an extremely low -
output, but the fat herring fisheries were the richest on record. The fat horring =
are simply the young, immature part of the stock. It might be supposecd that the fak.

herring fisheries mads such great inroads upon the stock thet only o few figh re&ch@dj =

maturity. Such an explanation, howsver, is nobt convincing., In this century, in
addition to the fat herring fishories, there is alse a small herring fishery and
& groat expansion in the winter herring fisheries, Such intense fishing would be
oxpected to reduce the tribe abruptly, but we con sscertain no diminution in the
gbock of meture figh caused by fishing, o

1f we assume that the same tribe supperts tho grest Norwegian and Swodish
herring fisheries overything is easy Lo explain, The altermation of the two
fishories is quite olear, The fat conbents of the NWorweplan herring taken from

Ootober Go January provide a rosscnsble explanstion of the high oil oubput of tha. L;N"w

old Bwedish industry.

7If the spowning aros wore moved from the Worweplan west coast into the iruer
Skaperak and Kattegobt we know that tho larvae would be transported sastwards and
northwerds along ﬁhe Yorwoglan coast, The larvee would thon have a graator

distance to cover before passing the ontire Norweglan soast, In this cenbury, when B

the mein gpawning area has been the Norwegiesn west coast, the larvec ere atill
drifted northwards, However, boefore they have reached the size of fat herring the
greater part has alreedy passced the Norweglan coash, That may also be the reason

why the larger fat herring have wsuelly only been obtained in the fjords of northern- .-

most Forway in this cenbury, The mein body of fat horring has apparently been
trengporbed into the Barents Sea,

Heincke®s samplc from the market in Kiel is not difficult to explain, The o
Fladen herring arc taken togebther with the Norweglan herring during a Swedlish period,
Since the Pladen herring are too mengre to be used for roduction or salting Hhey -
mist be used as fresh fish., The samples of Trybom demonstrate clearly that a
mizturs of tribes was prosent in the aresn,

When the great herring fishcories of Sweden are in progress the fish penetrote

insido tho skorries every year, That may hoppen for seversl decades in sucsession,

Whon +the Nerwegion spripg herring fisheries wore good the herring on the Swedish
coast did not dntor the fiords of Bohuslon, oven though K,A,Andorsson showoed that .
the tribe is abundant in the Xatbegat overy winter. Onz could believe that the
horring were driven inside the Bohuslin skerrics by special hydrographicnl condie
tiong, That such conditions ocour as long as The poeriod of herring sbundancce lasts
and doos not happen botwsen tho periods is beyond our prescnt understending,

If the Norwegian hepying wore invelved, the periodic appearancs would be |
mdorstandable,. The herring would then arrive off Swoden to SPOW The bobtom .
conditions £ittod for spawning would bo found only off the Bohuslin coast, Tha |
bottom of the Kotbtogat is mostly clay, net fitted for herring spawning.

The Fladen herring do net visit the Kabbogat for spﬁwningg but to spend bhe
winter, possibly because of the low temperature found therc. After spawning in =
Sepbenber in the North Sca it might be nocessory for the Fleden herring to go thr@ugh
the wintor et a low temperature to reduce the metabolism 4o & point satisfactory. for
passing the winter, That would be negessory if the fooed in the North Ssa were too
searee to nourish the recovery of the fish afz@r spawning, The Kathogat is vory .
cold in the winter, : o



U The Norwsgisrn wintor herripg fisheriss are carried out on a spring-spewning
'trib@a"Th@-spQWning time sooms lmbile, In later years wo heve bsen able to -
follow the movements of the mature part of the tribe with the research ship
%3,0.8ars", . After spawning off tho west. const of Norway the herring go out into.
the Norwegian Sea.  They ore found in the border rogion between the Archbic waker
coming southwerds bobtween Jan Mayen and Iveland and the Atlantic wator surrounairg
that current. o

During the feeding period the developmsnt of the gonads progresses fal rly .
fast. Late in August Tish sre found in Heinckels stages IV and V, especially the
males, In Ockober the herring leave the reletively warm surfoce water and dive
dovm in the ccld Arctic wabter, The fish spend at least three months of the year
and & pert of Jenvery in thet coold water. In the daytime the fish are located b

depths ns deep as 400 m, There the tempesrature ls about 0° C In the evening the ,“.:'

fichools rise to the surface wherse the tempsrature is about 3°C, In the summer the
Pish are usually found in bempereturesbebtween 6 and 8°C. both night and dqya

Tt gseems that the development of the gonads slows dewn when tho fish are in' ..
cold waber, The stage of the goned development is still sbout the same when the
fish arpive in January off the Norweglan cocast, The herring arrive in lote
December or in Januvary, The spawning starts asbout » month later whether they -
have arrived esrly or labe, The herring spawn in 5-7°C, It is thevefore likely i
that the differsnt dobtes of srrival are o resulbt of the length of time the herring
stayed in wnrm weber bthe praeedlng sunmer, If the fish were kept longor than '
usual in werm water, 6-8" (., the metabolism and the development of the gone ds
would go further and the fish would arrive to spown at an sarlisr detbse,

There arc chservations thet Indloabe the herring wore living in warmer watber
in the critical years around 1870, when they last disappearsd from the Norwegian
spring herring distriets. If the same herring was responsible for the great -
Swedish fisheries which started in 1877, the spawnlng time must hove been aboub
three months sarlier. The observations we have of alr and sea temperature show
no alberations Hhet oould be responsible for suech a changs in the spawning timo.
Howsver, in 1868 immense schools of herring were discovered off the coast of
northern Norway in the autumn, The herring went into the fjerds and a fishery
was starbed, The fish disappeared before Christmas, bubt e¢ame back every aubumn
until 1874, Those herring were examined by (.0.8ars and other solentists. The
£ish were cnlled “laorge herring® and the data indicate they were the same tribe
of herring os the so-called spring horring. The output of the fishery grew o
to gbout 2 million hectolit¥es in the best season. Thot is at least of the qamu' .
order of magnitude as the sprlng herring fishery of that tine, L

Of'f north-western Norwmy there is no really cold waber in tho aubum, 'Th@_ 
O=igobherm is usually found st o depth of 600800 m, If the horring romained off
‘the Norweglan const through the summer in the oritical years sround 1870, they

would find no oold wator within remsonsblo depth snd might be forced to live im -~ -

much highor tempersture through the asutumn thesm when thoy ers living in the cast
Icelandic Arotic Current, The motabelism and the development of tho ronadg wom]o
b fagtor and tho spawning time earlicr,

In 1875-76 we do nobt know whae ths horring were, In 1877 irmense schools _
arrived in the Bohuslén aren, If the herring srrived in +the ares that is now - = .
their home during the feeding pericd, then 1t is likely that they would begin thelr -
spowning migration earlier then they do now, However, if thoy approached the e
wegborn Norwsgison coast in Octobsr they met consbal wabter of 10-12°C, The
meture part of this tribe has never been found in such warm weter, If the fish
gwam below the surface layer then they could continue farther southwards in the .
Norwogian chemnel, in weber sbout 8°C, Obsswvabions of great herring schools _
passing the soubh and west comsts of Worway in Ootoher and November in 1877-96
are numerous (H.L.Buvig,--=3 0.,8,.Jsnsen, --w; S,ABuck,«e=j),

Thue the herring would arrive in the Ketteget. In the spring loyer betwoon
the Baeltic water and the bottom water of the Rabbegat they would find sultable
temperature for spawning,.

After spawning sarly in the winter thoy would gwinm for ghill colder waber,

found 28 gsoon ce the thin surfoce layer cooled down, The SBwedigh herring fisherics -

at Thot tims wore carried out with land seines which only took the horring in'the
gurfoce loyers, That may be the rsason why they gobt most spent herring in thelr
catches, The cooling of the surface layer happens esrliest im the fjords and . -
sounds, later out in the Kottogat., That mey bo the resson why the herring
penetrated the skerries and wont into the fjords,
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FEE Swedlsh porlods heva ﬁormimuted when the harrxng arrived latcr and 1 t@? in
- the yesr, {4,V,Ljungman; A.Boeck). In 1808 and 1898 the close of the cycle
followed: Yhreo successive cold wintors, When the herring errive late at the

s Swadish coest they are likely to srrive late off the Norweglan coast, I they

gshould arrive at such a late dsbo that the winber cocling of the Norwogian. coastai

 wator had reached suitablo - bemporaﬁurgs the herring would not conbtinue to Sweden. ¢::!.'”

- Usually 12 monbhs pas%betwcen spavwnings, so it 1s probable $hat ths herring would
find suitable temporoturss also the next years and theroforo use Western Noxway.- .
grounds s spawning area, S

“The end of a Nerweglen period is olso charectorized by the arrivsl Of tho
herring ot a later and later date, The explanatlion of the grest quantifies of
“herring off northorn Norwny in the aubumn 1868-74 might be that when the herring. 1efﬁ
. the Norwsgian coast et a late date they hed to poss the bordor regilon betwsen the
.~ Norwegisn ocoastal water ond the Atlantic waber at the time plenktonilo food is mﬁsh S
abundent in the sresm, The plankion has boon shown o be most abundant in fpril.by -
GeleBars, JoT Ruud, X.F.Wiborg, and others, I this wos the onse the herring

wmight have stopped whera the food were plentiful and moved northwards in the b Oﬁd®r ?i; ?

rogion, remaining on bhe easborn side of the Norweglan Sea. If it pessed the _ R
eritical ares in Mersh the plankbon wos scarce snd the fish had to move furﬁh&r e
wogtwards against an inecronsing btemperature, :

The recont scarcity of heorring off north Iceland might be oxplained similariyt-j""

It does not sppear thet the tribe has dimished, The fishery on the Nbrwegian_co&gtf;[ "H
ig based on tho samo tribe (Fridrikeson, 1944), The herring might be leaving the =

¥orweglaon const at a later date than in bthe years when the harring wore numerous.
north of Iveland. In former years when the fish moved wesbwards, the onsht ccast
of Icelond hasm. beordblosked by cold waber messes, The herring, therefore, might =
have contimued on the southern side of Iscland and gone northwards in the Denfmrk
Streit, bebwean Ieolond and Greeonland., In faoet, the fishery sharted on the mosht
wosterly cornor of north Iceland in the good years, The lorgzest herring of the
tribe wers ceught there, Those herring are the firgt to spewn and to loave the
Norwegian coast after spowning.

The fot conbent of the large herring caught off NW, Iceland was extremely hi?h I

for early summer, Thils indiontes that the fish had taken food in water of fajirly o L

high tompereburs,

Later in the summer a warm, northgoing bight is formed off sast Iceland and the
last herring which loft the Norwegian coast mighﬁ go nerfhwards in that bight snd
not make the journoy south of Joeland, The size of the fish in the samples takoﬁ o
off eastern lcolend wes smaller inthose years. In the later years when there has
been searcity of herring off north Iceland tho samplos from esst Toeland have i
also conteined tho big herring, The herring now leave the Norwsgian coast at such -
8 lato dete that when they arrive eost of Iceland the norbthgoing bight of warm o
woter has alroady formed, Thon the fish do not go sround south Iceland and the

flsheries off the north coast are poor, The late date of arrival 1s . one sugges tign, J:'.

elimetic chenges another. Both factors, if the hypothesis is correct, will rssulﬁ
in soayolity of herrlng off nerth Josland,
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