
•

. :

•

. '

..Le ..preaent. m&1oire presente &: Ilnvellee ik:Ilul!& ~~el'liliit 1a
·4istnbutiCns,•.Pabondance et les ~••et"ri&ti-i@etaiJ~~
poatassou obt~ues grlce aux ~tuaea &! »!Qbe/--dlJce "U1~_

. entreprise. par des uavires de ~elle ll'OtEd, des nes .B:rfttmtrlq..a,
&u cours cde 1a p&riode de mars I J~ 19"l1. LN .rläQ.L't~ 4U o'Jlsena>t.!4f:ts·
ave~ ItintEgrateur de sandage Q1.t;rafiOll0.r8 Gilt i31ti4.4 ..1.~~
du 'chepte1'da:1s ie secteur d 1 'taa. ft 1103 ae ... fta:h ae '.1 llUlicma
de todes (1' estimatiou corres~"''beU 1916 1Iät"t ., ;6.3 :IIi11~ ..
tannes).; '. . .

Les (!onn~e8 concernaut J.a 1ö11.~. 1.ttae. 2At Id. el 4 .•tet.lt&
ind.iquaient "Une proFession c1e 1··~ c1lI1I'd 4u StI4 _ 'od Q OOlft

. 4e 1a ~riode entre f'in mars .~ ·Ibut <4. 1~ tIM fte'&~ «.6 RIlAt~f......
~ft&ient inveraement ti'. 1 lw-a. ~. "-'- 1ea ft1b1-es
~s los poissons qant llcla 1 M\lA W6 Iiw __ dlt lImo I-
poi~SOl1S atteigo.ant 1& maturid .. lee p1hc:itli1 1'i1.. 8l .-oie ..
~t&bli8sement. .

, .
, Oll a p...1"'()c~d-' 1 des observatiQllI' _ur l' inciaace' de )., in1'es1;at{QIl

du poutassou par le paraeite n'atode .Attiaü.is. Bie q~ 1e pource:tqe
des poi&II01ls cClDtenant UD. ou plwsieun ftrs ait '" fle"ff pMulant tout"
1& ~riode, 10 pourcentage de ceux qui manite8't&ierrt \D1 niftaU et.,inteata;tion
plus '~ew ~ait relativemerrt t'aible.
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J. Richards
r~arine La1)oratory, Aberdeen, Scotland v UK

This paper presen'~.s f'urther de..ta 0;'1 the distribution, abundance and
biological characteristics of blue whiti~g obtained in research vessel
echosounc1er/fishing surve;'{s to the "Test of the Bri tish Isles in the perioc1
March-June 1977. 'rhe results of echo integra-tor observations indicated a
stock size in the survey area in narch of 6.1 nillion tonnes (the corresponding
estimate in 197;:; was 6.3 [,lillion 'Gonnes).

Data on length, age; sex and maturi ty indica"ed. a progression in spa'\'1ung
tine from south to north during i:he period late TIarch·-e9.1'ly June. Conclition
factars ':iere inversely relatecl to state of maturation, being Iowest in spent;,
anel highest in maturing anel recovering spent fish.

Observations were made 011 incidence of infestation of blue whiting by the
nematode parasite Anisakis. Although the proportion of fish containing one or
~ore worms was high" thro~ghout the period 1 the proportion having a high intensity
of infestation was relatively small.

J.rtroc1.uctip~

In l~arch 1977 a survey to investigate the distribution, abundance and
biology of blue whi ting (r'!.i.c.r.?2..ne~.i.,?~.ius.p,pu,:tassou) in the area to the west
of Scotland was carried out by FRV ''f~xplorertl. SampIes of blue whi ting uere
also 0 )taü1ed from vessels lancling in Storn01'vay anel from the HV "G A Reay"
in the perio<.'!. r,~arch-June to investigate changes in the population structure of
blue uhiting in the area during this period.

A quant i tative acoustic survey .'Vas made of blue whiting distribution and
abunclance in the area Hest of Scotland from 55°40'N to 61°30'1 using the
Aberdeen echo integration system, consisÜl1g of a Simracl EK38 scientific
sounder vlith Hs transducer mounted in a towed body and the Harine Laboratory
Digital Echo Integrator. 1'he survey track followed. _'ig. 1 ~ was not considerecl
ideal for abundance estimation but resulted from adverse weather conditions
restricting movement of the vessel. Estimates of fish density were made at
half hourly in~ervals and from these estimates a mean density for the survey
track .,ras cal';ulated. The mean del1si t Jr was then raisecl by the area surve~,red
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Distribution
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to give an estim~te of the biomass within the area. ~be mean~density

calculated was a geometrie mean a!ljusted by a fador of 1.15 a~ before
conversion to an arithmetic value to avoid bias.

The distribution of blue .vhi ting observed on the surve;y- is shown in
Fig. 2. The high~st coneentrations observed were along the edge of the
co tinental shelf the south eastern edge of Rockall Be.m: 1 south of Rosemary
Bank and along the iiyville-Thomson Ridge. In the Rockall ehannel south of
58°N the blue whiting were found as a very patchy layer at 450-550 m depth
whilst in the area north of 58°N th'~y formed c, more continuous layer at 400­
500 m depth. The layers were at around 300 m depth along the edge of the
continental shelf and on the slopes of -ehe Ctceanic bal'llCS.

Abundanee.. ---.

riidwater trawling ,'las used during the rfu.rch survey to sampie the echo
traces assw ed to be blue whiting. The catches which consisted almost entirely
of blue whiting were scwlpled to colleet data on length~ weight i age i sex and
maturi ty of blue whi ting. Si.. ilarly 1 ca'~ches of blue lvhi ting taken by the
RV "G A Reay" and landed at StornovlaJr in the period April-early June 7 were samplecl
to provide fUrther d~ta on these parameters. A number of the ~amples were
also examined for infestation with the nematode worm Anisakis sp. The degree
of infestation by the wor.n was classiiied arbitrarily'as high, medium or low.
The data collected are sQ~arised in Tables 1 to 7.

The ~ ean leng,'th of blue whi ting in the sa, pIes varied from 29.1 cm to
31.5 cm with a range of sizes from 18 to 40 CI, with over 95% of the fish in
the range 25 to 35 cm (Table 1). The variation in mean leng~hs of sa~ples was
presumably associated with variaticn in the age and sex composition of the
catches (Tables 2, 3 and 4). It can 'be seen from examination of Table 2 that
in the ]),Iarcl'J saJ11pIes 1 the modal age lvas 8 years w.' -th few fish in the 4 and 5 year
age groups 'ttlhilst as April progressed the catches Gontained an increasing
proportion of fish in these yOUl"ger age groups. The mean lengths in the March ~

sampies were also higher than in the April sampIes. The proportion of the •
sexes present in the catches (Table 4) also affects the overall mean length
since the mea~l length at age for females was higher than for males (Table 3).
This was reflected in the difference in m~al1 length of the two }iarch samples;
the second sample contained a much higher proportion of fe~aIes and had a
higher mean length despite the higher proportion of older fish in the first
sample. It would appear from Table 2 that early in the season the catches
containe _ a higner proportion of older fish presumably irQ' cating that early
spa~rning fish belong to the older age groups. The propo~tion of younger fish
in the s~nples taken west of the Hebrides increased until the third week in
April. The saznples talcen in 1.'1ay from catches in the Paroes area contained a
lower proportion of younger fish} and this change in the age composition of the

Calculation of biomass in the area surveyed depends on the value of
tar-get streng'th used. J.:Jstimates of target strenJ.rth used i 1 previous

1
papers

(Pawson et~. 1975, Pawson ~~. 1976) have rro"ged from -29.1 dbKg- to
-34 dbKg-ly conseqt,-ently i t ,'las decided. fo:r comparative pp.rposes \ to calc' late
estimates of the total biomass of blue l'lhiting within the area surveyed. for
ass~~ed target strengths of -29.0, -31.5 and -34.0 dbKg-1 • The estimates
were 1.9~ 3.4 and 6.1 million tom1es respecti~ely.



catches probably reflects a mixture of spent early spawners and late spawners
in this area.

Table, 5 shows the cornposition of the eatehes with respect to maturity state.
The t,'10 .·fa.rch sampIes di ffered !:1a:dcedl~n the sC1t.llple frOLl the Porcupine Bank area
eonsistecl1!ostly of spent fish whilst that from west of the Hebrides was
mostly prespawning fish~ suggesting that spawning began earlier in the south
of the area. The samples from west of the Hebrides in Apri1 7 whilst eonsisting
mainly of spent fish. showed .an inerease in the proportion of fish in both this
e~tegory and the recovering category with time. These data suggest that
spawning in this area took plaee during the first fortnight in April. The
catehes from the Faroes i though ta.1<en later in the season contained a m:' :ture
of Spaw.ail'lgr spent allel reeovering fish. This suggests a mixture of migrating
spent fish which had spawned earlier to the south v and late spawners on the more
northern grounds. gain there WaS an inerE.ase .üth ti.!.e in ·the proportion of
spent and reeovering fish in this area.

~ The differenee in maturity stages present in the sampIes is probably
the major faetor affeeting the mean weight anel eondition factor of the fish
present in the sampIes (Table 6). The mean weight and condition faetor in
the first of the Mareh sampIes \-tere high~ whilst those in the seeond IIareh
sampIe from Poreupine Ba~~; eonsisting mainly of spent fish, were low.
Similarly in the samples from west of the Hebrides there was a decrease in
eondition factor and mean weight as the season progressed. The sampIes from
the Faroes had higher mean weights and eondition faetors in y~ than those on
the more southerly grounds due to ihe higher proportion of spawning fish. The
mean weight anel condition fador also increased in June as the fish reeovered
from spa...n'ling.

The degree of infestation by the nenatode worm AnisaIds is shm'1n in Table 7.
The propodion of fish elassified as highly infested''Was-um.i'ally low (less than
15~). There .<[as no apparent trend in infestation with time or area.

•
Diseussion......- ..--

The clistribution and :l.bundanee of fish in the area surveyed in March vlas
very sil.ilar to that found in Hareh-April 1975 (Pavlson et al. 1975). The
esti ated biomass in the area ..ras 6.1 million tonnes (usrng-the target strength
value of -34.0 dbKg-1) in 19,7 compared with 6.3 ~illion tom.es in 1975.

The sampIes of blue whiting taken in the period Iiarch to June shO\'1 a
progTession from mainly pre-spawning fish to mainl: spent and recovering fish l

~nth assoeiated loss of weight end condi~ion faetor in April and Nay followed
y a slight recovery in June. The sanples eould be grouped into one from the

Poreupine Bank, those taken "'es·~ of the Hebrides and those taken around the
Paroes " showing a change in spavming "time from south to north as the season
progressed. There also appeared to be an inerease in the proportion of younger
fish in the spawning stock as the season prozressed.
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, ,~abl!..1 Percentt$e Leß~~h Distributions
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'Length 23/3 End cf Date
('cm) -1/4 March 14/4 16/4- 19/4 1. 21

/
4 121/ 4 23/4 25/1• 28/4 9/5_1. 11

/ 5

-
18 0.6

, I'19 . ,

'20 0.2 0.7 0.4
2:1 0.3 0.5 0.9 0.2
22 0.2 0.4 0·9 0.3 0.2
23 "0.5 " , 1.2 1.1 0.3 0.6 0.4 0.,5 0.2
24 0.1 0.5 1..8 1.4 1 ..3 0.3 1.4 1.0 1.3 1.1 0.7
25 0.6 0.9 1.8 1.6 ?J.7 3.3 }.o 3.1 2.9 1.8 o.}

, ,26 1.1 1.9 . 4.9 4.6 4.9 8106 2.8 4.0 5.4 6.3 2.1 3..7
'·27 1.2 0.9 9.2 7.1 5.2 8.3' 6..0 5.5 8.5 7.1 ~ ,10.. 5 12.1

28 3.4 5·2 ·8.0 12.4 10.7 11.0 6.0· . 9.0 8.1 10.0 11.8 18.8
29 11.2 7.5 12.3 10.6 15.3 12.0 , 14.0 14.0 24.2 14.2 21.9 18.8
30 24.9 12.3 22.1 14.8 19.2 16.9 . 17.7 20.5 18.8 2,3.4 18.0 19.5
'}•. - 20..8 16.5 20.2 15.,2 15.3 16.9 16.'7 19.0 17·5 15.0 12.8 11 ..1
',3 ,. ~ 15.2 23.6 14.1 13.8 '7.8 11.; 11 ..6 7..0 '+-O 8.4 8.4 7.7
33 11.6 14.6 3.7 9.2 9.4- 5.5 ':0.2 7.0 3.1 6.. 1 5.0 2.3

·· .. 34 .5.4 8.5 3.5 5.2 2.5 4.2 7.0 2.2 3.9 3.9 2..3
35 , 2.0 ',5.7 0.6 1.8 1.6 '.5 1.4 1.0 0.9 0 ..3 1.8 2.0 '
36 ·1.2 1.4 0.6 0.4 0 ..3 0.3 1.4- 0.5 0.3 0.7 1 ..0
37 0.,5 0.5 1.6 O..} 2.3 1cO
38·'. .. 0.4 0·9 0.3
39 0.6 0·3
40 0.3

mean
30·9 31.,5 29.7 29..9 30.. 1 29.6 30.5 30.1 29.1 29.. '5 29.7 29.5i ;length

Lenoo-th Da.te ,
. . (ern) . 4/6 . 13/6 ' 17/6.

••• 18' I
19
20 0.5 0.,5
21

'. . 22
23
24

. 0.5.,
.. ' . 25 0.5. .

26 3.3
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Table 2 '~.rcentaß2 A~.. Di5tr,ibuti0!l!.. .

. Age 23/3 End. of Date
'·1/4 Maroh 14/4/77 16/4 "9/4 '1.,21/4 ·21/4 r~3/4 25/4- 28/4 9/5' i 11/5

0
'1

' .
2 0.2 0.6 0.4 O.'!
3 1.8 1.4 3.1 5.7 3.6 4.3 2.3 5.0 s.e 3.1 0.7
4 .0.9 4.7 4.3 14.5 11.7 19,.9 14.9 15.0 13.5 11 ..8 10.5 8.4
5 2.9 ,4.2 6.7 18.0 15.3 16.6 2.8 14.0 6.3 9.2 9.6 14.1
6 8.1 P..5 11.1 8.8 5.8 ' 7.1 6.0 5.5 5.4 1~.4 13.2 20.9
7 ,8.4 20.3 23.3 1.4 10.4 12.3 11.2 15·5 13.0 15.0 8.4 12.8
e, 18.6 24.5 24.5 15.2 16.2 10.1 11.6 10.0 19.1 ' 2,0.3 8.2 4.0
9 7.0 11.9 , 14.1 14.5 10.1 14.4 15.8 14.0 '15.2 11.3 9~3 12.4.
10 11.0 12.3 5·5 8.5 14.0 7·7 ,,19.1 15.0 10.8 ' 11.3 11.2' 9.. 1
11 12.5 ' 5.2 4.9 3.5 6.8 4.6 , :/.9 3.0 5.8 1.6 18.7 3.4

~' 11 .. 6 : 0.9 1.2- 1..~ 4.2 O.s 4.7 1.0 0.4 3.4 3.2, 7.4 .
4.5 0.4 2.5 2.3 2~0 1.8 2.7 2.3

14 3.1 0.3 1.8 1.6
15+ ,8.6 1.4 1.6 1.4 ' 2.7 5.4

"

-. ,0

4/6/17 13/6 11/6
.
0

'1
~, '2 , 0.5 0.5

3· , 1.0
, 4' : 14.6 0.5
5, . ' 10.9 7.8 0.5

·6 ,',6.7 '5.7, 3.7 ' '

',:~
9.2 10.9 8.8
10.0 19.3, 12.0

'·9 ,'; 12.6
,

, 16.7 16.2
10 7.9 ,8.9 19.0
11 7.9 9.4, 9.1 "

, 12,' 10.9 15.1 13.0
13 . '0.8 ' 1.6 5.1

" 14 308 1.6 6.0
: 15+,' 4.6 , 1.0 ' 5.6
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Ase '23/3- '~/4 ~d. of ~a.rCh :~/t 16/~ 19/i· ~1~t,
., .

r.l' ' cf cl' I . ~ iI'
, ,,' '.

c •••• .. '" c' ~- -, , " , . - .,. ,. '..". '. ..•. ' .. . ... , ,... ,

0
..

· , .
1 . .'

2 : 20.00 18.00 20.00 .
"

3 24.20 25.07 25.00 23.61 23·50 23.29 26.00 .25.12 25'.67 24.30 ~5~25 .
4 25.85 27~OO 26.50 28.00 27.00 27.00 25.31 27.96 26.70 27.46 26.46 2a~19

'5 27.96 30~oO 27~80 28.75 27.00 27.67 28.21 29.84 ~.;oo 30.25 26~29 29.38
.6 29 .. 10 3,).82 30.. 18 31.00 26.75 30.45 28.29 30.25 29;54 29.00 28.00 29.7'9

· ·7 . '29.81 31.23 29.62 32.91 28.00 30~70 26.00 .32.60 29.45 33.17 2.9",?6. 31041
'.. 8 .' 29.89 32.55 29·00 32.68 29~50 31.25 31~OO 31089 30.00 33.45 30"&>50 32s 61'
'.:. 9 29.99 32.32 30.14 32.13 29·90 31.23 29.. 94 32~29 31.00 31.45 30'-32 32.53

" 10 30.59 33.01 30.82 32.60 2:1.50 32.57 30.09 ·32.77 30.38 33.56, 30~38 31.11

,:e1 30.35 32.64 31.00 32.75 I 28.61 30.80 33;00 29.55 32.60 29~5.6 33.50
30.35 33~23 34;00 31~OO 30.00 34",00 33.00 32.60 , . 34.00

".: 13 31.42 '33~92 35.00 32öoo 34.00
14, 31.11 3....16 34.00

.

· .15f· 30.61 34~36 30.00 31.00
............. .,. .. , . , '. ..' ,.' '"" .. ........ , '" .. ' .' "
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: .. '. . .'
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: ."... ... .'
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9/5 ".
~.

11/5
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~ ~ ~~ ..:
'. ..

· ". J- .',. ." . ......
"

, "". .' " .' ." ......, . "'~" , .

..···0· ..
;~'. 1 .' .',. .:

2 .. 20.00 '_,-l , ".3< 25.00 24.61 25~OO 24.25 22.75 25.80 24.92 25.00 25.00 21.50
28.164 " 26.00 28~24 26.40 28.95 26.33 26.83 25.85 27~17 26.16 2:'(.48 25.88',. 27;00 28;75 .27.78 30..11 27.3~ 28..75 28.08 21.10 zr.8l zr.89 27.61 30.00.0#; ••

. . 21.67 32~OO 29.18 28.08 29.53 31.22 2,6.90 28.85 28.33 28~75
':: 7 '. '. 29.5° 32~62 29.61 .B.OO 29.3e 331000 29.92 33.50 27.00 30.54 28.50 30.45
~ ... 8 30.44 ·32.89 .30.40 32.00 29.79 31.87 30.13 33.50 .:Ii).29 33.07 28.20 32.00
".9 .. 30.55 33.71 30.55 33.38 30,06 33.00 30.43 32.00 29.11 31.31 29.fQ 31.88

10 30.10 32.89 30.14 33038 30.12 32.50 29.85 33.41 29-84 32.138 30.11 :n..22
11 30.64 33.61 30.75 33.50 30~50 31.60 33(.00 32.50 29.44 . 30.81 28.00 32040

, . 12'" 30.90 32.00 34.00 32.00 31.38 33.00 30.00 33.29 29..80 33.29' .
36~OO··.·.13 . 29~OO 30.00 30.00 31.86 33.t:O 31 ..00 32.75

14 ·30.00
. . 32;14
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'J.'able ~. (bont.)
, . -,

.. ".
cl'

'4/6 .' ..r 13/6 er 17/6

~ ~ I~
..

'0
1

·2 20,.00 20.00
:'3 .' 25.00 24.00

4 26.90 28.00 28.00
5 28.47 30.56 28.10 30..00 27.00 I

: .. 6 29.. 05 28..75 32.. 67 30.00 30.00 '
"7 30.22 30. ()I) 29.33 32.33 )0.11 . 32.08
. 8· 30.12 32.29 30.56 32.04- 30.91 34.00
'9 ·29~39 32.58 29.65 32.33 30.96 33.67

10 28.00 33.47 31.00 31.70 30.83 33.00
11 31.47 30.88 36.50 31.00 32.43

'. 12 31.13 31.00 29079 33.60 31.60 33.54
.. 13 33.00 34.00 30.91

14 30.00 34.00 33.67 32.11 34.50
15+ 32.91 32.00 31.00 34.33
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,.>. '." 'fABLE 4 SEX,RATlOS

DATE %0" ' ~.',.
'23/3-1/4 58 ~

Fad of March 28 72

,14/4 '1 69

16/4 35 65

19/4 ' 5.5 45

21/4 48 52

e., 21/4 ' 59 41

23/4 56 44

2.5/
'
+ . 15 25

,'28/4 78 22

9/5 4Lj. . 56'

11/5 60 ~.

4,'6 .58 42

t ., 13/6 56 1+4

17/6 . 63 }7

' .•
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Ripemng Spal.1riing Recc",e~ir-a"
'. I:r>mature Spant

Date " Area. . 'I Sex 0 1 -f' ~
I ) 1 5 . 6 "

"

I ,
f

-~_...- ~ .. - -:, ....: . ' . . ' ...... 0- .. "
_.... ..

" .. ..._.-...... ~ ".), ..... ":~,'""'''" ,~ , .. -.........~

,23/3 - 1/4 \leut of' t, 0 .. 4- 0.6 12.7 €4.2 22.1
1t~brides 0.8 1.8 3~.1 58.3

." , . .. .' . < " . , '. .,

laSt,week Porcupil1e ( 5.0 95.0
in March B.."tlt: 98.0 2.0

, .... .' " " . ....
.... I ...... 11 ••

cl'
.

14/4. Hest cf 3.. 9 96.1.
lIcbrides ~ 1.8 5.4 88.4 4.5:

I '. ." '... ,

W4 ' Wnst of ( 2 ..0 9.1 f:B.9
Hebridea 3~3 15.8 71.2 9•.8

" ..... '" . ... , . ' .', ." ..

19/4. ~.zP'Gt of r/I 5.) 94.7 IHabl'ides ~ 2·9 2.2 84.2 10.8
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21/4 ~jcst of t 0.6 ' 99.4
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21/4 linst of (: 4.7 . 95·)
IkbridcD + 1.1 1.1 96.6 1.1..
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?3/4 ' linst or (' 0.9 99.1
llcbridoo 4.. 5 72.7 22~1

"''', .. :" ," I···· .. ' . ,. '0

!t4 liest cf tfl 1.2 0.6 98.2. Rcbridos ~ 19.6 60.1 19.5
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28/4' -: ~fest or cl' 0.3
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99.0 0.7
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, '9/5 Faroe ( 9.7 24.6 64.6 1.0
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4.0 14.9 DO.2 1.0

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

,13/~ . Faroe ( 1·9 4.6 85.2 8.3'
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fABLE 6 MEAN WEIG1U AND CONDITION FACTOR
,•• _ 1 •

Date M3an Weight
(gm) .

Condition Factor.
(100W!L3)

23/3-1/L•

Ebd of March 139 O.~.

14/4 . 131 O.1t8

.16/4 122 0..-.1t6

19/4 129 0.45.:0' 21/4 123 0.41

21/4 134 0.46 .

2.~4 122 0.44

25/4 110 ·0.45

28/4 112 '0.43

9/5 124 0.45

1-:/5 141 0."9

".. ; .... 4/6 13? 0.48.•
1316 145 0.49

17/6
,
161• '0•.50 .

I~



. " ./fABLE ·7 DmREE OF INFSSTATION· WIXH ..AW:,sAUS

Date" Ares. .Rißh Medium low

·End 01 March 'Porcupine :Ba.nk 5.. 4 23.6 11.0

16/4 W·of Jiebrides 10.. 7 22.3 67.0

19/4 (I oi'Hebr.i:des 9.8 24.1 66.1

21/4 W of Hebrides . 12..8 12.8 74.4

21/4 W oi Hebrides 9.2 22.9 67.9

23/4 w0 f Hebrides 7.8 18.6 73.5

• 25/4 W cf Hebridee 6.1 22.2 7107·

28/4 wof Hebrides '1.1 15.9 71.0

'1}/'6 Fame 8..9 26.6 64.6

17/6 Faroe 9.2 31 ..5 59.'

•
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. Fig. 1 otExplorer" Survey '!'ra("..k Marcl\ 1917 .



,.
c· ....

tltJ" i6~-ot::) < .
~

\ l'
6t-

.......- =........, ....

]
':~8,"'. ,'.',.:

':::'... '.

'120 11°
• j" «=-·'r····..·,·· r"--

"

, ii."

.'

Tcinnes/km2

10~30

30-100
.100+

"

't" •

.
".

~,

e:::::=::c:!:===!=::::::==:!===:!b======~==========l===~===!=(}='=::!:==:::!l540
.

Fig. 2

'.
: '

J


