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INTRODUCTION

_Eollowlng<the joint acoustic survey of the spawning stock of blue whiting,

. Micromesistius.poutassou (Risso), .to the west of the British Isles by Norwegian,

. ...-Scottish and.English Research vessels, in 1974, a similar survey was carried out

by :RV CIROLANA (MAFF) and RV EXPLORER (DAFS) in 1975. The blue whiting begin to

congregate at the edge of the slope of the continental shelf in March, and

- RV CIROLANA-surveyed from.a position south of Porcupine Bank to 57930'N; including

Rockall Bank, at this time.. After an inter-ship calibration exercise with'

RV CIROLANA, RV:EXPLORER continued the survey to the north, to 61°N between the
. . Faroes and Shetland. RV CIROLANA surveyed the whole of this area in April, to-
61030'N,,and.again‘iniﬁay, to 64°N. This report describes the work of the two-

ships, and the distribution and preliminary estimates of abundance of.the blue

: whltlnw in the spawning area.

HETHODS

Lowestoft nethod.

. Signals from a range gate.containing the blue whiting traces werc fed to a

8imrad Qi integrator via a Kelvin Hughes. 30 kHz Humber gear using a 20 log R +

-2 a R time varied gain amplificr (Burridge et al, 1973). ‘A hull-mounted transducer

was-used throughout the surveys, which were run at a maximum speed of 10 knots,

but at lower specds during bad weather. The range gate was set manually to follow

" the (usually) easily identifiable blue whiting layer, and ship, sea and reverbera-

tion noise levels were measured in order to sct the amplitude threshold. Data were

. printed out: at the end of each nautical mile, when the logger and>integratbr waere

automatically reset. The acoustic parameters of the system were measured during

.- CIROLANA's cruise in January 1975.

Using 20 log R + 2 a RAB time varied gain the recorded integrated voltages
are proportional to fish numbers or biomass, and are independent of the vertical

range. After scrutiny of the echo records to delete false echoes and to determine
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the dlstrlbutlon of ‘blue whiting, the mean integrated' voltage per transm1331on {4?',
for each nautical mile was raised by a calibration constant to- give- a floh denSLty .
These values were’ plotted on the survey track charts and contoured and the
contour 1nterval areas could then be ralsed by their mean den31ty to give total
biomass. The calibration constant was derived from the acoustlc paraneters of the
transducer, the ?aln of the oysten and the target gtrength of blue whltlng.“
Aberdeen method” o

On EXPLORER the equlpnent con31sted of a Slnrad LK38 sc1ent1f1c sounder, w1th
.its transducer mounted in a towed body, and the Marlne Laboratory DlFltal Echo
Integrator. The entire survey was conducted at a speed of 10 knots.- The ‘echo-
sounder was used with 20 log R time varied gain, a 3 mS pulse length and' 1 kW
output .power, and:signals were taken from the calibrated output to the Echo
Integrator. ; Three depth channels are available from the integrdtor; but only data
from 275 m to‘GOO m, or:to the-bottom where shallower, were utilised, as thié”depth
range included practically all the blue whiting echoes with very few unwanted "
signals.. AT , Clen

..The output from the integrator was logged. manually at half hourly intervals,"
together. with the number of transmissions, and converted to a mean integral’ per
transmissicn for each period.  These figures were then converted to fish”dénsity in
tonnes per square kilometre by multiplyiny by a conversion factor based on”ca;ibration
data obtained from. measurements:on a standard target, assuming a meanfbaok’écdttering
coefficient for blue whiting of -34 dB per kilogramme. The mean density for the
survey track was then calculated, and raised by the area surveyed to glve the total
biomass.,

Calibration was perforned by measuring the signal from a brass ball of known
target strength using the same echosounder settings as for the survey,~and integra-
ting this signal for about 100 .transmissions. :The target strength was converted to
_an equivalent scattering coefficient using the effective beam solid angle of -18
dB with reference to one steradian, thus giving the 1ntegrator output fcr a known

~ scattering coeff1c1ent o - R v ot e s

. RESULTS
;..Dlstrlbutlon _ o
o The blue whltlnb dlstrlbutlons are shown in Figure 1. .Towards the end of March
the flSh were lying in a patchy layer 20 to 50 m thick, at a depth of 380-500 m,
rising to a ninimun of 280 m at the edge of the. continental shelf and banks'and in

deeper water. during darkness. The main concentrations in CIROLANA's survey area
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(Figure la) were cn the southern and western sides of the Porcupine Bank, close
to the edge of the shelf but to the north the fish remained over ‘the deep water
in the Rockall Channel EXPLORER recorded blue whltlng between the Lousy, Bailey
and Faroe Banks and the Farce Plateau and the 200 m depth contour to the west of.
"the Hebrides, Orkney and Shetland. The hlghest concentratlons were found to the
north and south of the Wyv1lle~Thonson Rldbe, towards the eastern edyre of the
flshes' dlstrlbutlon, and just off the edge of the shelf west of St Kllda. ‘

‘ By Aprll (Figure lb) the most southerly fish appeared to have retreated to ..
the north and moved closer to the edge of the ccntinental shelf. The highest
concentratlons were recorded within 10 km of the 200 m contour cn the easterly edge,
and the majority appeared to be contained between this boundary and Lousy, Bailey
and Faroe Banks and the Faroe Plateau on the west and ncrth. Only a small proportion
occurred to the north of the Wyville-Thomson Ridge. OQer the whole area the blue
whltlng were conflned to a 20-40 n thick layer at 200 to 500 m depth, whlch thickened
and intensified towards the edges of the banks and shelf

The May survey 1nd1cated that the naln body of fish had moved qulckly to the

north of the Wyville~Thomson Rldue, leaylng only a narrow‘(lo km) band aleng the

'edge of the continental shelf running northwards from 55N (Figure lc). The blue

whltlnw were concentrated scuth of the Faroes and extended northwards along the

east, ‘and possibly west, sides of the Plateau. Identlflcatlon of traces durlnv thls
survey was dlfflcult due to the fish having scettered towarcs,tbeﬁsurface, particularly
in the’ north | ) o

QUANTITIES

L

Thc blonass of blue whiting calculated for each survey depends:mqiu;y:on the

%Srﬁet strength used. Estimates range from -29.1 dB3/kg, based on measurements of

31nple, dead blue whiting with sw1wblacde“° intact mace dwu.rrr 'CIROLANA's 1974 survey
(Forbes ot aZ 1974) to =34 dB/kyu (Nakken and Olscn, 1973) This latter value was

: also obtalned fron slngle, dead fish, but the max1mun target strength is corrected for

"the mean aspect assumed for blue whiting in thc sea. Goeddard.and Welsby (1973)

measured the target strencth of s wloids swimming freely in a caze and their "all

spec1es" equaticn gives a mean value of -32.2 dB/kg for a large number of observations

of dorsal aspect target strengths, The quantities of blue whiting obtained with ecach

of these target strengths for the 1975 and 1974 surveys respectively, are given in

Table 3. The increased stock estimate of the 1975 April survey over that obtained in
1974 may be due to the relatlvely late spawnlnb of blue whiting 1n 13974, when fish

‘were probably stlll enterlnb the survey area durlng the CPUISGS._.



Another source of blas is due to the fact that the attentuatlon of acoustlc
energy between transducer and target is dlfferent from the compensatlon by the B
TVG amplifier. If the attecnuation coeff1c1cnt (a) 1s too larve the bicmass will
be overestimated. Underestlmates of stock may result if the sanpllng volume of the
transducer beam is llmlted by noise at the target range, and although thls error was
corrected in CIROLANA's 1974 survey results, the present analy51s assumes no n01se
limitation. It is unlikely that CIROLANA's Stock’ estimates are biased by the method
used to calculate the mean density from the integrated voltage per nautlcal mlle,

since the variance of the data in cach den31ty contour 1nterval 1s smaller than the

‘mean.

BIOLOGY - o

‘Echo traces were sampled, using mid-water or bottom trawls whete.necessary;
to 1dent1fy the species present and to collect blologlcel data’ on blue whltlnb.;:~
A representatlve sample of blue whltlng frcm each catch was measured and otol:.ths ‘
(5 or 10 per cm size group) collected. The otolithed. flsh were ‘also examlned to
determine sex, maturity stage, level of para31t1c infection and ‘stomach content.
Fish were also sampled for measurement of weight end length durlng the Aprll surtey
by’ CIROLANA.

The mean lengths of blue whitinp were very similar on each of the CIROLANA

© surveys and on the EXPLOERER survey, ranglng from 29.7 to 30.2 cms and with the

overall length distributions being unimodal (Figure 2). Male blue whlt;ng,hnd_o;;
lewer modal length (28-30 cm) than females (31-32 cm). This reflects the 1oﬁen nean
length at age for males (Table 1), the percentage age distribution of the two sexes
being similar (Figure 3). The largest male and female fish recorded Wwere 39 cm and
45 cm respectively. ‘ ..

The age compositicn of the fish sampled (Figure 3) ouggegts that recrultment to‘

the spawning stock is not complete until an age of 8-9 years. However, all the flSh

- appear to be mature by the time they reach a length of 27 cm for nales and 28 cm for

females (Fijure 4), that is at 5 years old (Table 1). This subgests elther that not

all the younger mature fish spawn to the west of Britain, or that the len; th/naturlty

. curves are not representative, or possibly that some fish althou~h hav1n6 passed the

“‘age of first maturity do not spawn every year, the percentage not upawnlng decreaslng

with age. o
‘Although the distribution of maturlty stages varled con31derablv from haul-to-
haul during the surveys, a clear trend can be seen with tlme (Table 2). In the March

cruise no spent fish were recorded and over 50% of both males and females were at



stage 1, ie maturing with small eggs visible to the naked eye. During April the
proportion of spent and recovering fish incréaséd, un{il by the middle>of May less
than 15% appeared not to have already spawned. At any one time the number of ripe
or running fish was very small, less than 5%. Whether—this reflects very rapid
ripening or avoidance of the trawl by spawning fish was not determined.

The fish did not appear to be feeding-during March and early April, although
swimbladder distension during hauling from 300 or 400 m depth could result in some
loss of food from the stomach. In late April;-however, "some fish caupht at similar
depths contained food, and by May between 95 and 100% had fcod in their stcomachs
when sampled. A high incidence of nematode infection of the body cavity was noticed

throushout the surveys. _
A weight/length relationship of W = 7.2 L2’886 10_3 was obtained from the April

data.
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TABLE 1  lean length at age of

Blue Whiting

Length cm

Are

107

11

12

13

A

Males Females
17.1 -
21.6 23.6
24,5 26.0
27.0 28.4
28.2 30.6
29.3 31.2
129.8 31.2
29.6 Si;;
29.6 32.0
30.5 32.6
30.1 Sé.l
30.0 31.9
28.6




TABLE 3  Estimates of Blue Whiting stock (lO6 t) using different target strengths

Target strength March 1875 April 1975 May 1975  April 1974
db/kg; o

CIROLANA  EXPLORER

29,1 2.7 2.1 S22.8 3.3 s
32.2 5.5 4.2 47.9 6.9 11.0

34,0 8.4 6.3 70.9 10.4 16.6




"TABLE 2 The percentase distributicn of maturity

BRI T vy Bovsin o e

stéges for Blue Whitihg“

wil,

Cruise . -

b v R

CIROLANA 3L/75

9 March % 0 .82 11 7
EXPLORER o

2/3 April % 6 43 33 18
6 April”~ " %7 0 0 58

CIROLAHA u4/75

9-24 April

oo
o
L]
o
N
N
[oe]
o

CIROLANA 5/75

14/19 May

19

55

37

35

20

38

22

% 1u 9 0 3
Immature
Maturing and recovering
Ripening 1/3
Ripening 2/3
Runniny;
Spent - with gametes remaining

spent - recovering
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