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. _... .-" -.. ~. ',. - '... . . .

In·1967 .the .Marine Laboratory,':Aberdeen, 'began a~·investigati.ono~·.. .
blue whiting Mf6romesistius poutassou'stocks inthe area west of·Scotland;· ..
and principally'at:Rockall Bank (Raitt 1967, Bailey& Seaton 1969j·BaiIey "
1970a).- .Follöwing reports'by Mohr (1968)and Zilanov (1965,.1966) of a·:-:.:
large population living pelagically. in the southern NOIwegian.Sea, the
Aberdeen investigations were extendedtothis area in 1969~ ;This paper
rq>orts,the ,results' of three r surveys, in. the area:betWeen the Faroe Islands ,'.
and south-east Iceland in 1969·and 1970•. '

'. : ~\:

. '-, ... ' .. "' .I,., .

MATERIAL AND METHODS
. " .... ,' .

0, •• ·1", '.. • ••.• "' •.•

The·three surveys mentioned,above wera.conducted by FRS,''ExpIorer" from
"23 September tO'22 October.1969, only:the.period 3-10 October being,in the. '
area covered by. this paper;: from 9 to 22 December. '1969,. and from 30 .November ;
to 22. December '1970; ;'The main purpose o~ these cruises .was ..to lo~ata·midwater

concentrations. of blue whiting andto:develop techniques ,for catching,.them. :.
bymidwater trawl•. ·On.the.two cruises in 1969 aMarconi:48~kHz:Fishgraph... :
with a narrow-beam' transducer was. us'ed'as the standard ,echosounder"while iri.
1970 a Simrad Scienti~ic Sounder (EK 50) was used. Sincethe 'surveys were .-:
conducted on a trial basis, standard gain settings were not maintained through­
out the stirveys.· ,NevertheIess,. an attempt has' been made to assesstrace
densities 'subjectively and the result~,are given beIow•. : .. , ' ..

•

•
" - ~ .:.: ..... :.. :. ......: .', .... ' •... . .' i . ..~,:: ' ~ . . . -

In October 1969two pelagic trawls were, us ed,. a 1200-mesh Engel~ trawl . :
and a.577';'mesh.trawl designed bythe Marine Laboratory•. In Decemb·er·1969 a:
1200-me'sh Engel trawl was 'used, and in December 1970 a 1400-mesh' Engel trawl~
The' codend. was of 30 mm mesh,. and' on the last cruise. this .was· provided with
a cover.of·i'! kno~less netting.... ': ." . ~'.. ,.,. ",. ": .. " <. ,.' '.. : :'

,~he '~~ts were 'used'in' 'conj~~~i~nwith ~ Kelvin Hu'ghes }~ 33 h~~dline .: "
tro.nsduoer,. together with.Furuno. equipment 'in December.,1970~ thelatter with
an·acoustic link to·the .ship •.. : .. '., . '.' : .. ' . '._ ..... ' ....'..::: I" ~ . '.: j.f .;: ,1, • ~ •• : • .~. • • '"' #. . ....:. j,' '.' ...

,. Owing to bad weatherconditions only a 'limited amountof.trawling was . ~
possible: seven hauls' in October: 1969; .nine .in. December 1969 and, six in·' ,. .
December 1970;: For:comparativ:e purposes, one haul was made.using,a~9":,, ...

.. I·type high-headline bottom trawl in' October '1969~ ,'. " .... ,,':'.' . ,.i",
• ... ~.', j" •••• .... • "

.." '.' ': ... " ....
. . : At: eaoh haul a so.mple of 1-200 :blue whitins wa's measured and a~ ,', .. , .

.,stratifiedsample' of. otolithswas ,taken for age, deterinination, carried out .
. by brea.ki.ng: the' otolith~transversely;andcounting the number of.,hyaline"" '.'; ::
(winter)'rings under'transmitted light.(Raitt,1968)~. Following the :'.
argument usedby·Bailey. (1970b); the 'nucleus of·the otolith was counted' as ,: '
the first winter'ring;: :Out er rings in' 'fish ,older than about four years of .'

'age are usuallydifficult to:distinguish and.forsOme samples.two - , .. ,
independent sets of age readings were carried out.
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ECHO-SOUIIDER:RECORDS'

, Echo-traees similar :in eharacter to those 'attributed to blue whiting by
Mohr (1968) and Blindheim et Q:1. (1971) were encountered on all three surveys,
and a photograph of a characteristie trace is shovm in Figure 1. During the
day, the'traees eonsisted of a broken band about 10-20 m in width. In
Oetober 1969 they were reeorded most:often,at a depth of around 300-330 m
rising towards the surface from 1800 hrsonwards,' and reforming in the moming
by about 0900 hrs. In December 1969 and 1970, the traces were usuo.lly at
o.round 240-260 m at whieh depth they remained from 1100-1600 hrs. Vihilc
ascending at dusk the tro.ces became more diffuse and during the night wcre
dispersed as individual small markings throughout the top ,100 m (or more
rarely'150 m).' On"occasions inboth December'1969 0.00.'1970" the traccs
remained between 100 and 200 m:even at night. ,The traces,were' similar, in
general appearance on all three surveys, varying.only in intensityand.deeree
of breakdown into discrete ,traces"possibly indicating the intensityof shoaling.
The difference in timing 6f,the vertical,movements in October and,December
suggests that they are assbeiated with and probably timed by the dark-light '~

cyele. Thes e findings, are in agreement.with previous reports', of traees, found
in this area (Zilanov 1965, 1966, Mohr 1968), though during the summer Zilanov
(loe. cit.) has reported an amplitude of vertien.l movement of only 30-100 m.

Sinee different eeho-sounders were used. on the surveys, 0. comparison of
traee densities between surveys and with previous work was'not ~ossible.

Furthermore; ;sinee the appearanee of the traees ehanged in charaeter diurnally
and in different weather eonditions (probably owing ,to·tho 'variation in motion
of 'the ship) ,it :is not possible to eompare .trace, intensities :indifferenc ,
areas in exaettenns. Nevertheless, following the method used. foriblue whiting
by Periiri et al.· (1970) and Blindheim' et :aL (1971), a somewhat subjective
anOJ.ysis of the, distribution, of tracesoo-the three surveys is shcr.m in '
.Figures _2-4. : '. I , ., "

In Oetober 1969 no area of dense traees·was found; though' seattered, ",
traces were,found. in most of the'o.rea surVeyed over and to the north of,the
Faroe-Iceland ridge (Fig. 2). On this and. subsequent surveys midwater traces
were also faund. over the northern edge of·the Faroe plateau,:but ,~hey were more
diffUse'in'character and therefore possibly caused by smaller orgo.nisms.

~ .. . . .' " .
" ' The sUI'Vey in Deccmber 1969 'was carried o~t in ano.rea in' th~ north of '

that surveyed in October (Fig. 3). Scattered traces' ware again faund in 'most
areas north of the Faroes, and dense tro.ees ,lere encountered mainly in the
area' from 64 to' 65i~;,' Further north the ',traces diminished. in intensity.
Duririg this sUrVey,', continuous surface ,temperature recordings, were.made and. '
the approximate positions of the isotherms, excluding minor:variatioris, are
shown in Figura 3. Vlhile traccs were found in areas with a \7ide range of
surfacetemperatures; they w9re.densest at around the·3°C isotherm,' andnere
distinetly less dense"in arcas of lower surfacetemperature. :While the'traccs
were in no case' associated with the surface layers as such, bathythermograph:
records taken on this cruise indicated little temperature variation ,with depth,

0... 0. ' 0 0., 0cxcept between 63 ft, 3 ~ and 65 N, 5 ff, where temperntures of 2-4 C were
recorded nt 200, m depth; compared'with 4-6?C at the sea-surfaee. Thus",the
traces appear to have beenwidely distributed in water' of 3-7°C (as previously
found by Zilanov 1968b), with 'ä.' concentration: at· the 'lower end .of thisrange,
ana very feVl in'colaer water. 'The' isotherms shownin 'Figure 3 nlso·suggest,
thatthere may have been 0. southward loop of cool' water, presumably part of
the East Icelo.ndic Current~ betweeri.8° and 11o.if and, .if.so,the'bluewhitmg
thought to cause thesetraces (see below) may hava been coneentrating at its
edge. ,.'
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,Thesituation in Deoember,1970 appeared to be more' oomplex•. Asain, '
traces were found over.much 01' ,the survey area, (FiSö. 4),. but the, survey did
not extend as far north as the3°C isotherm. : At 10 ~ dense·traces'were, ,

o 0 ' .reoorded where the sea-surfaoe temperature: dropped. from 7,'. to 4:. over a, ,. ',' ..
'.short distance, and whiohmay,possibly'have.been·at the'edge of.a current ..::
:' ',boundary;,' - , ,.. , ..' .... ~ :., " , , , . , .. :.' .. ;, '

.....
- ...

.', '. V/hile the,tentative conclusions drawn above'are to some ,extent .
speculative,:the results in'general support· earlier. conclusions that,blue ,',
whiting'occur in mid-water. over a largepart 01' the. southern NOI'VlegianSea~,

'concentrating along the south~easternboundaryof the East Icelandic CUI-rcnt
(Zilanov .1966,' Mohr 1968,: Penin ~ El.1970) ',_ The southern boundary .cf. thc :'.

. traces appeared in October .1969 to :be over the. Faroe-Iceland' ridge. :: " " "
: I:' ) .'

....... '.
TRAWL HAUL DATA

•
,

. The positions 01' trawl' hauls on the three surveys are' shown in" :
Figures 2-4. '. Owing to diffioulties .experienced in the.use of, the netzsonde, .
and the lack' 01'. sufficient. control over the positioning 01' the gear~' the .'. .'
precision required to tow through,.the thin ,daytime traoes suspected' 01' being
caused by blue whitinS vias rarely achieved•. However, smail numbers of blue
whiting ware 'caught in most' haUls, the largest catch beins about,30.baskets·'
(0 950 kS) in' a haul of 2 hrs 20 mins during daylight in December.1970.' ,

'- i • ' r • ~

Biologieal data. ..~ . .
t ••.

, lri thr'ee hauls made in Oetober 1969, .tho bluewhitingcaught 'ranged i~

length from 16 to 35 em (Fig. 5). There were some differences in length
distributions'between samplesbut.two'main peaks are recognisable; one at
22~23 cmandanother at' 27-29 em. On the basis 01' the'otolith readingsfor
the three' sampl es combined, the: fish were from 1,' t 0 12 years old (FiS. 6): " .
with peaks at 2 and 6 years. The few 1-group fish,,' and', about half,the "
2-group 01' both sexes, had immature gonads, while all the remainder were
'about a quarter ripe'on Bowers"(1954) scale, and so were.:gresumably,.
recovering. spents .The overall' sex ratio was, 4ßß ~d': 52'/& +~; but females,' . ,

" predominated amongst the older fish. Mean lengths ataGe are. shown in. ..
. Table .1.' As ·in other areas, females werclarger than males at the same age.

• .' .' • • • .,' • • l ' ." •

, A: ~insie b~ttom' haul '~ade o~' th~ Faro~~Ic~la~d,ridge '<Fi~•. 2) al~o ',: :-'
contained blue whiting ranging inlength from 16 to 37 :em,with a mode at .',
30 cm (FiS. 5). The fish were from 1 to 11 years old (FiS. 6), again with
a peak 01' 2-year-olds, and another 01' fish from 4 to 7 years old. The
1-sroup fish and some of' the 2-group had immature gonads, while the

. remainder 01' the sampIe was a quarter ripe. The overall sex-ratio in the
-b6ttom snmple was 29.5%' 66 :' 70;5%'~~ and thiswas fairly,consistent in' all
'ase-groups •. The mean lensth at aGe inboth.sexestended to be higher in the.
bottom sampIe than in,:those taken in midwater (Table.1). •

. ~: ......" . . ..' ..' .. ,. -. . . .'
'.' ..... , ,

"0. • •• ,

.... 'Iii December 1969, "sampl'es were .tuken 'from five hauls made .in two ·areas
·'(Fig~ 3);· In bothareas,the, fish ranged from 24,to.35 cm in.lcngth andfrom

2' t011 years in aGe, 'with 6-9 year old fish,predominating (Figs.;5 and 6),
the younger ase-groups'present in October being almost 'absent., As in" .
October, most fish were a quarte'r ripe,vdth' ab out 10% 01' .the males being , .
half~ripe •. , There'was 'no noticeable difference in'age composition between

- . ,the two areas sampled,-though mean:lenGths at age,tend~d ,to be higher und :;
females predominated in the morowesterly.sample .U8%:dC?:: 62%~~, compared'
with 54%' 3'0': 46% ~~ in that taken further cast; Table 1)., .

•
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The length and aso distributions of four samples combined. taken on ·the
Deo ember, .1970, cruis e at around 64oN, 9~y are shown in Figures 5 and 6. Both
wore very'similar to thosefound in Docember 1969; though in one haul thore .
were 0. fewfish from 1 ·to 3 years of.age. The individual hauls 'on v;hichthe
combined agedistribution is .based showed 0. consistent.pattern, most.fish being
6-8 years old. Independent checks on age readings also showed the same pattern
vlith only minor variations in the ratios between age groups. Of the fish from
three years of age upwards all'the ·females: and' 65% of tho maleSVlore a' quarter
ripe, . the remaining 35% of the males being half ripe,. that is' a' higher per-.
eentage than:in the sampIes taken' in December ·1969~· In the sampIes the. sex·
ratio was ~ 6d': 56% ~~. 'As in 'previous sampIes, females ware .eonsistently
larger than males of the same age,·andthe.half-ripe males also tendedto be
larger than quarter ripe males of the sameage (Table '1). Another small sampIe
of 50 fish eaught 'at around 65~, 70.:/ als 0 contained a preponderance of .
5-8 year old fish.

It is clear from the data sunIll.arised above that most of the blue whiting
in the sampIes taken in the Faroe-Ieeland region in 1969 and1970.belonged to
a mature population containing few fishyounger than.4 years old. Despite the
variation between hauls the majority of fish eaught were in the longth range
27-32 cm (Fig. 5) and age determinations .based on·the otoliths susgest that
most were 6-9 yoars old (Fig~ 6) •. Raitt .( 1968). found a similar age dis- . •
tribution in bottom sampIes taken south of Iceland in 1962 and 1963. Zilanov
(1966), howover, concluded from a sample.of 453 fish taken in the Norwegian Sea
in 1961 that the commonest age-groups were the 3-4 year-olds, with a modal
length of 26 cm, though the time of year and exact locality of capture is' not
recorded. Nevertheless, on the basis of 0. further five thousnnd fish tukan over
the year in 1965-66,'Zilanov (19680.). gives the mean length as 28.28 em. The
mean recorded by Mohr (1968) in ·December 1967 lay between ·28 and 30· cm,. and .
that given by Penin ~ Ed,. (1970) and Blindheim ~ 0.1.· (1971) in May-June ~.
between 25 and 30 cm in different samples~ Zilanov-r1968b).has suggestedthat
the prominence of the smaller fish in tho earlier yoars was due to the success
of the 1958 and 1959 year-classes. .

..
The saroples taken in October.1969 containcd a highor percentage of younger

fish than those taken in December;though whether this is a normal feature is
not known. A. sampIe taken on the bottom ·on the ·Faroe-Iceland ridge at the same
time showed similar charactori..stics, thouCh vlith females predominating. Thus,
thore is no evidonce to suppose that blue whiting found in midwater and on the
bottom in this area belong to different populations, though thero.may be
differences in the behaviour·of·the tv:o sexes. . . •

. 'DISCUSS ION •.: I

That blue whiting are abundant .in midwator inthe 'southern NOI'Vlegian Sea
is now well-established and Penin.et al.~ (1970). rcport that a Russian.fishery
was established there in June'1970~SampIes taken on the presentsurveys and
those reported by Mohr (1968) show that in Dccember in at least throe years the

. population between tho Faroes and Ieeland eonsisted.predominantly of fish from
26 to 30 em in length, .whieh were probably mainly 6-8 years' old.· The.same age
ßroups also appear.to be abundant thero'at othertimes of year, and·althc;>ugh
youngor'fish oeeur, overall they appear not to.form a major part or the
population sampled. In Deeember 1967, M!=lhr (1968) reports catching much ,
smaller fish' averaging 15 cm in length .near..the NOI'l:logian coast .und Zilanov ..
(1968b) found that fish11-23 co in length.aeeounted ror 4210 of the total eatch
in the north-eastern Norwegian Sea.· Consequently, .itmay be tha~ the south­
western Norwegian Sea ßains its recruits·.from further to .the north and east'-. .".-
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. Larvae of blue whiting havebeen recorded in the Norwegian Sea·only.off
the coast of Nor'\7ay (Zilanov 1968c)",' but no egg and larvai surveys havo beon

, carried' out in' the Faroe-Iceland region~ .Thus" :whether tho population con­
'sidered in this" paper spaivns' in' the area, or Inigrates south to spawn is not

" known., However, Penin et al •. (1970)have provided evidence from echo-·.... '
surieys'.of a northward.movement in: the, s'outhern NOI'l.vegian· Sea in' 1.!ay and" .. ,\-,
June~ interpr'eting this' as', a'post~spawningmigration inte rich feeding ,
areas:", Furthe'rmore, , äiilce' the 'maan length cf fish 'in their samples changed
fram about 29,cm in May:to 25::"27· cm'in,June,they concluded that it was the
larger and older'fish.thatarrived first. -Zilanov,(1968b) has suggested '
that bluc'whiting may spawn in May aroundthe:northern edge of Farce plateau,
the larvae drif'tiilg north'\':ards i'n the Norwegian 'current. It is also
possible that the population in"the'Norwegian Sea is derived in part from
apawning further south by dispersal during the early life, history,~n ~h.e, ".
north Atlantic drift. If, so, this might. explain the apparent scarcity of
o and 1-group blue whiting in c~tches.~est of.Scotland •

Blue'whitingstockS cf the north-east Atlantic.
: Scottish Fish. Bull. no. ',33 :4-8•

, .'
.' 1970b:A 're-inteil>retation cf: age-determination in the

blue whiting Micpomesistius poutassou.
ICES, CM 19707F:31 tr.limeo).
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