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In the latter half of 1954, the Marine Research laboratory of Lysekil
entered upon an investigsfion of the stock of whiting in the Skagerrak and
the Northern Kattegat. Thus, this investization is only in its initial stage,
and the material collected is as yet cmell. However, as the investigation
hasswm£§bearing on the question of the influsnce on the fish-stocks of the
Fishery for industrial purposes, it has been thought justified to make
known the results reached up io now.

Jenzen (1952, p.55) estimated thet in 1950 the fishery for industrial
purposes in the Skagerral and the Northern Kottegat coused a decrease in
the catch of whiting for human consumption by about 10 %, On this account
it appeared to be of particular interest to compare the stock of whiting
in an area where the flshery for indusitrial purposes is carried on, with
the sfock of whiting in ancther zrea not too far away, where such fishery
is neglizible. Investigstions as zimultaneous as pefsible have therefore
been made in two areas, in the follewins celled "the Hojen zrea" and
“"the Swedish coastal area”. By "the Hidjen zrea' is meant the sea between
9501 E.Long. snd 10°50'E.Long. from the Skaw Bank out to & depth of aboub
100 metres. This area is a larse nart of vhat is in Danish investigations
called “the Nortliern area" of the fishery for industrial purpcses (cf Jensen
1952, pp 14-15). - . This meterial is compared with that from an
area off the west coast of Sweden from the 3ight of Laholm te the Norwegian
border. In this arce no fjords snd no waters within the belt of skerries are
included. In "the 3wedish coastal area" the fishery for industrial purposes
is insignificant.

g’In.the yvesrs 1938 and 1939 Swedish experts ¢arried out investigations for
sther zurposes in taese two areas. From these older investigations at least
something may be lsarnt concerning the catches of whiting, and it is possible
to meke comparisons befween the catches of 1955 and the catches during the

years 19%8-39, During 195 comparative investizations within these two areas
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have bean made partly during February and partly during the ond of Euly and the
begiming of August. The gear uesd was mainly & 70-foot "svecia"-trawl with

& cod-ond m2sh-size of 22 mm. Usuelly at ths investigations during the

sarlizr period there ware usced herring travls of 80-90 fest with a cod-end
mesh-gize of 33 wm. These trawls thus had a bigger mouth than the "svecia'-
trawl, but wers not equipped with V.D,-gear, and the otterboards wers attached
direcily to ths trawl wings.

In Januory - April 1938-39 the averasze catch per trawling-hour was B31
whiting in the "Swedish coastal ares” ond 462 whiting in "the Hojen arsa
(ef teble 1). The materisl, which iz fe2irly comprehensive, shows that at this
time the density of the stock was of the some ordsr in the two areas. In
February 1959 the catch in "the Swedish coastal area” showed an average of
550 whiting per trawling-hour, The corresponding figure for "the HEjen arcal
was 50, It must be mentioned, howsver, that on this occasion the fotal
trawling time within "the H8jen ares” was relatively short. At the end of Hay
1955, howsver, 79 whiting was the average cateh psr houwr during four itrawlings
of one hour each in this arca. Unfortunat:ly, therc was no time for compara—
tive trawling in "the Swadish coastal ares” on this occasion,

The investigotions in July - August 1955 show in both avess a decidedly
smaller numbsr of whiting than in February. Ths causes must be purtly an
emigration from the aress nzer the const that were investigoted, partly a
spreading of thne stock to higher lavils of water during the warm zeason. The
rgsults of the trawlings, howevsr, show that the ratio betwsen the cotches
from Ythe Swedish coastal area! ond "the 8jen crea® has not changed from the
Februsry resulis. Per trawling hour the cxtch from the first area was 53
whiting and from ths sscond arss 4 whiting. In thoess numbers no regard has bhesn
reid to the O~groupt which at that fime wire drifting in in great numbers fron
the Morth Sea, but only to the I-groun and oldsr fish.

For the comparison basad on the materisl sccountsd for in table L between
the catches in “the Swedish cozstnl aren” and Y"the HOjen area' the question
of the magnitude and ths emigration of ths year classes socms to be of littie
CONSEqUENca, 3% thue comparison rafers fo the stock of whiting at one and
the pame time within twe adlacent arecg.  In 1938-39 the gtock of whiting was
roughly the same in the fwo arcas. The faoct that this ig not the case now,
in 1955, indicetrs that the heavy faxation ie excreising a strong influence
on ths stock in "the Hojen arca".

A heavy texzstion of the whiting stock within "the Hojen ares" may alsze be



traced by comparing the length diztributions of the whiting in this arca and
in "the Swedish coastal arse”. In the lotter arco %4 % of the #hiting had &
mininue lengtin of 20 em in Jaruery-april 193¢ {ef table 2), The corresponding
Tigure for this sres was in February 1955 32 %. In "the Hojon area 25 % of
the whiting had in Jenusry 1939 2 minimum size of 20 em. The figuro for
Februsry 1955 is 7 % only., The sercentese of whiting ¢xcesding the minimum
size prascribed in the Convention, 20 om., was thug, in 1939 sbout the same
in "the Swedish coastal arsa' and in "the Hojm area™. In 1955, un the other
hand, thers wes a marked differsnce betweun the two aress with regard to the
percentage of whiting sbove minimum size,

That the whiting stock of "the Eojin arsa" tonds to show a lower aversge
Tongth sesme alzo to by confirmed by the investigations in this arsa in May
1955, Of the matorinl collucted, 316 whiting, 20 % showed a minimum length
of 20 cm. This iz, of courss, a considerable highor percentsge than the one
found in Pebruary of-thc seme yesr, but 4 curtain growth hes taken place in-
the meontins. In Hay, 1955, 13 ﬁ of the whiting from "the Hojen arce" had
a minimum lengin of 21 cm,, 8 % of 22 cr., ond only 4 % of 23 cm.

In table 2 alse the percentige, in "ths HBJen area”, of whifing above
20 em. in catches Trom the years 1941 and 1944, 194548 =nd 1949-51 is included:
This materizl comes from Danish investigetions, in 1941 and 1944 by Blegvad
(1945) and in 1945-48 and 1949~51 by Jensen (1952), Blegvad s material comss
from cotches by Tish frawls, herring trawls and Danish seines. The sizes of
the meshes ars not given. Jensen’s material was caught by trawls sod Danish
seines with a wmosh sige of 9-18 mm. from knot to knot., Unfortunately, no
investigotiens wars made in "the Swedish coustal ares" during these periods.
On sccount of voristions in the megnitude of the yesr claszes a comparison of
the meterisl from those years with thalof 1939 and 1955 may be misleading.
The length compositions in the whitin;mgtock during the tims covered by Blegvad’s
end Jensen’s investigotions show, howsver, little fluctuation from year to
year, and the figursr con no doubt b cornsidirsd as indicative of the true
proportions of & stock subjected to a texztion of moderato gize by fishery
for industrizl purpos:ze.

The diminishing average lungth of the whiting stock in "the HBjsn area”
cannot, in wmy opinion, have the suzms couds as the decrease in average length
of the fTish-otocks which has baen found in other arsas wiasre fishery for
industrial purposes is not carrizd on, In nmost fishery onc aims at catching

fish for humen cinsumpiion, and this fish must, if the quslity is to be
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setisfactory, have o cortsin minimum longth, For the whiting, however, this
minimum size 1s not in 211 countriss 1:id down according to the statutes of
the Convenmtion, and in cortsin casss it is put considersbly higher. Thus,
in Sweden the limit is set at 28 om. for whiting intended for humen consump—
tion, thiz by the fishermen’s own decision., The more intensely the fishery
is carrisd on, the fewsr specimens cre zllowed to reach 2 length cubstantisally
exceeding the minimum length prosceribsd for fish for bumen consumption. The
averags length of the stock diminiczhes, of course, with intensified fishery,
but that part ol the stoclk which has not rosched the minimum length for fish
Tor human consumption is protected, bocause it is an indispenssble conditicn
for future fishery, that as many specimens as possible reach a size of use
Tor human consumpticil.

At the fishery for inductriul purposss with smell-meshed gear fish ars
cavght of all szizes. I dnbensive Tishery is carricd on, fry and yearlings
ar: tiken toll of to such zn sxtent that the rogrowth in the fishing area is
hindersd. The reduction of the ricruilmsnt stock which the fishsry of under-
sized whiting ilwmpli-s will sntail = diminished supply of full-sized whiting both
in the industrial fishing arzas and in the arsas to which these full-sized
whiting would norsally have emizrated.

Tt mey, finelly, be of interest to discuss the proporticn of the
differsnt veer classes, in the whiting stock of leter years. As T have no
material of my own concerning agze compozitions in the whiting stock earlier, I
ghall in the main have to refer to moterial from the Danish investigations.

In "Fiskeri-Beretning for Aren 1952% (Report on Pishery for 1952), p. 80
the following iz said of the whiting stock in inner Danish watsrs: "In the Belt
the stock of young whiting wos abundsnt, considerably exceeding the average
Tor the years 1927-39 and much zraater then the stock last year. The same
gtate of thingz prevailed in the Fattegat, though the increase was not so
proncunced thare. In spite of the very extonsive fishery for fish for pro-
coseing, a lerge proportion of which nmre mrsll whiting, there does not seem to

be eny decroans, for this rsagon, in the stock, which in later years, though

fluctustions from yeer to year or. grost, has, almost every year, boen
congiderchly donsar than 10 or 15 yoirs aze.”

vFigheri-Berctning for Aret 1953", p. B7: "The whiting stock was
congiderably greater than normally in all wator areas. Nearly all specimens
belonged to the Owsroup. There suems stills to be a considerable supply of fry,

and the drifting in of larvas and O-group specimens from the Skagerrak and the
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North Sca during the summer muct have been very considerable.”

"Fiskeri-Beretnine for hret 984", p. 93: "AT 2 fishery with 2 m. ring-net
in June whiting larvee wers found sven in ths southern Kattegat, and later in
the swarer and all the autumn therce were also largs numbers of O-group
wailting in the westorn Baliic., In innsy wotors there wers only smzll numbers
of clder whiting {T-group ard clder).”

At the Third Mzoting of ths Permansmt Commiszion in Copenhagsn in May 1954
it weas pointed ocut that veer class 199% was by Tor the greatest thet had ever
besn cxperisnced in the inner Danish wators.

dccording to the Danish reporis guot:od there was, thus, in both 1952 and
195% 2 very extensive dimmigrotion to the imner Danigh waters of O~group
whiting., In 19%%, howover, yaur claszs 1952 was, according to the same reports,
scarce in thess waters, and zo was year class 1953 in the year 1954, My
investigation confirms thes: observotions. In February 1955 I found in Ythe
Hojen area" oxtremely fow apocimsna of the I-grbup (ygar class 1953) and older
yanr clagses,

The main part of the abundent year clasacs 1992 end 1953 thus disappearszd
elraady at an ourly sloos Trom ths wsters round Denmark ih the Skagerrak and
the EKattegat, and it is not far-fotched to assums that the reason is too
heavy a taxation of the siock of yeounz whiting through the intensive fishery
for industrizl purpeses, In "the Swodish coastal ares", which is practically
unaffucted by such Yishery, I-group whiting (yﬁﬂr class 1953) was, on the
other hand, abundant in February 1957, The investigotion materisl compriscs
6558 spocinens, and of these nearly 30 7% bulonsed to year class 1953,

Knudson (1950) has shown that izmigrotion of whiting from the North
Sea to the Skegorrail and Kattegat toles place oot only in spring, in the form

of lorves snd young spzelmens of the C-group, but in other seasons, too,

&

ther: 1s o conziderszbic drifting in of specimens of groups O and T, IT

in the arcas, whoro the fishery for industrizl purposss ic carricd on, the
imuigroting whiting is hoavily toxed, the stock of whiting there will probably
rot only be gmaller then in arcss not affectod by this fishery but also be to
a highar cxtent dapendsnt on casusl Tluctustions in the magnitude of the
immigration. In "Fiskori-Beretnirs for Aret 19549, p. 96 it is stated that
the investigations in the Horth S.a tris yz2ar showed & very scanty supply

of year clogs 195%. But the carlier Danish investigations have shown that
yzar clags 195% as O-group invaded ths Skegerrak and Kattegat in expeptionally

Yorge numberg. In "the Swedish coastel zvoa' yesr class 1953 has had good



growth possibilities and is abundant in 195%, whereas in "the Hijen ared’ the

fishery has all bubt finished it. If in 1954 yeur class 1953% is scanty in the

North Sea, the further immigration of this year class to the Skagerrak and

Kattegat will be asmall. The'decrease in the immigration to these waters must,

of course, most seriocusly affect the stock in areas where the taxation is heavy.
It iz powsible that the exceptional qualities of year class 195% partiy

explain why the differences observed betwseen the catches in “the Swedish

coastnl area’ and "the HYjen srea" are so conspicuocuz.

Also concerning the stock of Iorway lobsters the investigation in "the
Hojen area" has siven some resultc worthy of note. At the trawlings carried
out in this arce in Japuary-April in the years 1938-39 the stock of Horwny
lobsters was pleniifuil, the catch being on sn average 205 specimens per
trawling—hour (cf table 3). In Fevrusry and Moy 1955 no Norway lobsters
at 2ll werce caurht in the area, and in July-August 1955 an average of
only 2 specimens por trawling hour. The poor result in 1955 canncet a priori
be agscribed to « thinning out of the gtock of Norway lobsters through
fishery for industrinl purposes, so it seams Justified to try and make
clear in how far different factors have contributed to the resuits of the
trawlings.

The catches of Norway lobsters seem to vary in one and the same place
with the hours of the day. Swedish fishermer~ thus maintain that in the
suiter hall year catches are best 2t sunrise and at sunset. The caiches
sre said to bz 50 5 better =t thoss hours than in the time in between. In
winter, on thc other hand, fishery by day iz held to be most successful.

The abundont material of teble % concerning the Norway lobster in
"the Hpjen area" in January-April 1923 snd 1939 comes, with the exception of
one¢ haul, from catcheos taken betwsen 7 a.m. &nd 6 p.r. The remaining haul,
which yielded 16 Horway lobaters, wss made between 171 and 12 p.u. In Pebruary
1955 the houls were csrried oub betwsen 9 a.m. and 5 p.m. With the same trawl
were caught, in February 1955, betwssn 10 a.m. and 3 p.m., off the Swedish
coast at Grisbldarna and Perssrunden, 6%2 Horway lobsters in four hauls of
together 190 minutes. In July-August 1955 the eight hauls in "the HSjen area"
were made between 6 a.m. and 5 p.n.

In a locality at 57059' H.Lat. aad 10%101 B.Long. the wnter temperature
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wag on the 3rd of February, 1955, ot a depth of 50 metres 6.80 CO, 2t 2 dopth of
TS5 m. 6,37 ¢® end et 90 m. 6.30 CC. In o locslity ot 57 44 5%, Lot. znd 9058’
E. Long. the witer temporaturs wass on the 27 of July, 1955, st a depth of 65 m.
7.20 ¢7 end &t €0 m, 7.10 €0 Biz of Lo cight frowlings in Ythe HOjen sreal

in July-iugust 1955 wers made 1 dorths excecding £5 m. =nd four of these at
depths exceuding 80 m. It i not very Llikuly thet sn animal with the rengs

ths Horway lobster has com to this oxtent be driven away in summor by 2o slight
s risc in tumperaturs in the asres in qusation. By the way, in "ths Hjsn zree?
the highest wator Semperature ot the dopths discussed hoere iz probuobly, 2o =2
rule, to be fowrd In Hovembor. Aleo In the despsr wreas bordering on "the Hjen
area’ the Horway lobster woo sbsent in Julry 1995, Thus not 2 single Horway
lobster was caught in four trewling: of tosctier 480 minateés totwsen 22 and 30
nauticsl miles north of Dirtshnls =t depths betwesn 100 and 234 m. It would
suom, therelfors, thet no emiprotion to this arsn hos token place.

It should zlso bs peinisd out thot Swsdish fishermen hove reporied good

catches of Horwey lobstirs during July-Soptembor 1955 at 2 danth of 50 to 70
notres alehg the west cooot of Bohwelin and in day-tims too,

Wihen we kesp in mind =11 fhes: circumstances conncscied with the investiga-
ticn of 1955 we find it evidant that the noor cateches of Morwey lcbeterz in
the Hijen ares” this yeuy, commared with thooe of 1938-32, coanet be sxplainad
awsy be allegrtions that the trowlisge wey hove boon mads with the wrong goor

or &t the wrong time of the dey or thet teoperature conditions may have buen

unfevourable t¢ the Yerwar lobst-r in the trawiing sres. It scoms mors likely
that the stock has hoent reduced to o minimum by the intwneive fishsry for

industrisl purposcs.

Though the meterizi up te now brought together by Swedes 1z 8111l compera-~

tively omnll and thoush the intorpretotion of 3t moy on that account in some

czoes by 4 metter of disvute, this wot. =5 2 whols and especinlly when seon
in relstion to the motorisal publichoed by the Dancs, gives us 2 rather gloomy
picturs of the prosent zitustion, = picturc which should exkort us to stop and
reconsidsr the way in which too fizhery for industrisl purposes hos been
developing of lator yoarzs. £ dinterest in this connection sre not only whiting

and Horwsy lobster bt oleo other speciss such as herring, sprats and dubs. As
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for the ingt-mentionsd spociss Jenaon (1952, T 56) hrs estimetad that the
fishery for industricl purposzss in the yoar 19950 led to 2 reduction, in the
Skegerrsk and Kattegat, of the stock of dobs for humen consumption by 15-20 %,

Since 1950 the annusl catchus of £ish for industrizal purposes have more then

doubled in thic zriz and it is zlzo to bo feared that the dan

stock oif dabs huas inersased. In the Skagsrrelr and the Kettegot Swedish fisher-
men now cotch about thw szps guantitise of dabs as of plaice, gz the fishery

iv

for dabs is of incressing in importsnes sincs fillsting and froszing bogan.

« inflicted on the



TABLE 1

9.
Coteh of whiting
Area "The Swedish cozstal zsres! "The HEjen ares"
Year 193839 1555 1436-39 1955
Month Jarn.—4pr. Fibr. July-iug. Jen.-hpr. Febr. Mag July-fug.
Yo, of hauls 13 21 14 14 & 4 8
Depth, m. 4870 51-117 19-82 46106 22=-81 18-72 1793
Total time of
trewling, min, 810 %) TES 720 230 240 aco
Totel catch of
whiting, ug. 7168 558 &7 D59 197 516 57
Cateh of vwhitie
o trawling 551 550 5% GE2 50 73 4
hour, no.
TLBLE 2
The distribution of the cetcnns of whitins by size and weight
UThe Swedizh e s

Lrea COent ] Aot "The Bdjen crea
Year 1925 1855 19349 11941,44+) 1945~£8++)1949~§1++) 1955
Month Jena-iter. | Poby Jan. Jens-lay [ Jan.-¥ay  Pon,-May | Febr. Hay
Ho.of samples 3 21 1 11 - - 4 d
Tetel no. of
whiting 442 6556 218 1951 1763 197 216
% 20 com, lenght b1 52 25 16 13 16 7 20
% 20 oo by weidht 62 64 55 43 42 44 a1 35

+) iLccording 1O Blegved 1015

++) sccording to Jaensen 1952

TaBil

Catch of Heorway

z
-

Lobatar

Area "The Hojen asrea’

Year 1938-39 1895%

Month Jan.—apr. Febr. Hzy July-—-iug,
#o.of hauls 14 4 & 8
Depth, m. 46-106 22-61 18-72 17-G3
Totel time of

trawling, min. 720 270 240 905
Totzl catch of

Horway Lobsten

10, 2460 0 0 24
Cateh of Horway

Lobster pro 205 0] 0 2
travling hour,nc
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