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INTRODUCTION .

Followingthe joint acoustic survey of the spawning stock of blue whitin~t

Nicromesistius.poutalJDOU (Risso)t .to the west of the British Isles by Uorwegiart t
Scottish. ,md .. English Resenrch. vessels, in 1974, a similar survey was carried out

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

congregate at the edec of thc s10pe of thc continental shelf in Harch t and

'. ;RV CIROLANA survcyed from. a position south of Porcupine Bank to 570S0'U; including

Rockall Bank, at.-this tine •. After an intcr-ship cnlibration exercise with' .
oRV CIROLAHA t RV:I:XPLORER continued the survey to the nörth, to 6lN between the

.. ; ': . F~roes .:md Shetlünd. RV CIROLANA surveyed the whole of this aren in April, -to

6l030'N,ündügain in I·by, to 640N. This report describesthe work ofthe two·

s~ips ') and thc distributiqn and preliminary cstimates of abundünce of·. the blue

whiting in the spa\~ing üren.

HETHODS

.Lowestoft I:1ethod

. Sign~ls from a rangcgate.containing thc b1ue whiting trüces wcre fed to ü

Simru:d Ql1 intee;rütor viü a.Kelvin Hughcs.30 kHz Hurnber gear using a 20 log R +
.2 a ~ t~mc varicd ~ain amplifier (Burridge et alt 1973). A hull-mountcd transducer

.. was used throup,hout thc surveys, which were run at a maximum speed of 10 knots,

but at lower speeds during bad weathcr. Thc range gnte was set manually tofollow

, the (usual1y) easily idcntifiable blue ~lhiting layer t and ship, sea and reverbera­

tion noise levels ••ere ncasured in order to set the amplitude threshold. Dota were

printed out at thc end of eachnautical rnile~ when the logger nnd iritegrator were

~ut~matically reset. The acoustic parameters of the system were mcasurcd during

. CIROLANA 's cruise in JanuaI'Y. 1975.

Using.20 log R+ 2 a RdBtineV3ried gain the recorded integrated voltages

are proportional to fish nunbers or biom3ss t and üre independent of the vertical

range. After scrutiny of the echo rccords to delete false echoes and to determine
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signals." '.

.,~he output fram, the

togcther with thc nunbcr

. ';:.. \,. ,-r

"',
the di~tribution of,blue whiting, thc mcan integrated: voiiüge per' transmission <"~ ->

.. .,," I h

for each nüuticülmile was raised by ü calibration constant to give 'a'~·fish"density.
, •••. j. . .~

These values we~e:piottcd on the survey track chürts and contoured, and the

contour interval areas could then be raised by their mean density to give ,total

biomass. Th~ calibration' con~tarit ~as 'd~~i~ed'from the ücoustic parameters ofthe

transducer, the gain of thc system and thc target strength of blue wh~ting.,

i\.berdeen method'·· , ,

On EXPLORER the equipment consisted of a Simrad EK38 scientific sounder, with

'. its 'transducer Mounted in a towed body, and thc Marine Labo~atory' Digit~l Echo

Integrator. Thc entire survey was conducted at'a speed'oflO knots. ~he '~~ho­
sounder was used with 20 log R time varied gain, ü 3 mS pulse length andikW

outputpowcr, and:signals.were taken from the culibrated outputto theEcho

.Integrator. ~ Throe depth' channels .ure available from the inteßI'iltor; but only data

from 21.5 m to, 600 m, or,to the'botton where shallowcr,were utilis-ed~ as thiS':'depth

runge, included,practically allthe bluo'whiting cchocs'with very fewunwanted', e
integrator was loggcd.rnanually at half'hourly intervals,'

of transmissions, and converted to a 'nean intc'gral'per
- . -.

transmission for each period. These figures werethen converted to fish density in

tonnesper sq~~rc kilonetre by multiplyinß by a conversion factor based on' calibration

data obtained from.measurcmentson a standard target, assuning a mean' backscattering

cocfficient for blue whiting of'-34 dBpcr kilogramne. The mean density forthe

survey track was then calculated, and raised by tho area surveyed to give ' the' ,total

biomass •.
Calibration was performed by measuring the signal from a brass ball of'knoWn

target,strength usine thc sane echosounder settings as for the survey; and integra­

tins this sisnal for nbo~t 100transmissions. :Tho targetstrength was'~oriv.erted totj
an,equivalent,. scattcring coefficicnt usin6 the cffcctive beam solid ani,le' of'-lB

dB with refcrcncc to one stcrcJ.dian,' thus siving ,thc integrator"output for a known

scattering cocfficiont.
RESULTS

Pistribution,
"

Thc blue w~itine distributions ure shmm ,in Figure 1. Towards thc end of Harch

thefishwere lyint; in n patchy layer 20 to 50 in thick, cJ.t a depth of 380-500"in,

rising to a minimum of 280 rn nt thc cdßc of thc continental shelf ünd banks~andin

deep~r water. during darkness. The main conccntrations in CIROLANA's survey area
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(Figure lü) were cn the southern and western sidcs of the Porcupine Bank,. close

to the edge of the shelf, but to thc north the fish remnined over the ~cep water

in the Rocküll Channcl. EXPLORER rccorded blue whiting betwecn ,the Lousy, Büiley

andFaroe Banks and the FaroePlateau ünd thc 200.m.d.epth contour to th~ west of,

'the Hebride~, Orkney and Shetland. The highest conccntrations were found to the

, north' and south of the' UyviÜe-Thon18on Ri~ßc, tmmrds thc eastern ~dcc of thc

fishes' distribution, and just off the adge of thc shelf west of St Kilda.

'BY,April (Figura lb) thc Dost southcrly fish üppcüred to havc retreated to

the north and moved closer to the edge of thc continental shelf. Thc highcst

'conce~trations wcre rccorded within 10 km of the 200 m contour on thc easterlyedgc,

and the rnajority appeared to be c0ntained botween this boundary and Lousy, Bailey

and Farce Banks nnd thc Faroe Plateau on thc west ünd north. Only n smüll proportion

occurred to thc north of the Hyville-Thomson Rid[;c. Over thc \lholc area thc blue

whiting were confined t0 a 20-40 m thick lüyer at 300 to 500 m depth, which thickened
: j':

and intensificd towards the. eugcs of the banks and sholf.

The Mny survey indicateJ that thc main body 0f fish had moved quickly to the

north cf the Wyville-Thonson Ridge, leaving only a nürrow (10 km) band aIonß thc

edße of the contincntal shclf running northwards from 550 N (Fieura lc). The blue

whiting were concentrnted south ofthe Füroes und extcnded north\larCS along thc

east, 'and p()ssibIy west, sides of the Plateau. Idcntification of traccs during this

survey was d~fficult ducto the fish having scattered towards thcsu~fac~, p~rticularly

in the' north·.

QUANTITIES

:.....,.. Thc lJiomass of blue whiting cCllculateJ for each, survey dcpcnds ,mainly' on the

t;rget strength ·used. Estimates range fron -29.1 dB/kg, based on mcasurements of

~ single, dead blue whitins \'7lth swimbladdcr~ intact mqde" during .CIROLAHA 's 1974 survey

e ;' :.r ~r6~b~~' ~t ~z.~ "1974) to -34 clB/k~~ (Nakken und Ols~n,' 197~). This latter. value was

also obtained from single, dcad fish, but thc ~~imu~ tareet strength is corrected for

. the moan aspcct assumed for blue uhiting in tho ~eJ.. Gocld.J.I'd.an<l. Helsby (1973)

measured thc t.J.reet strength of .ßnJoids swin'7lins freely in a ca:~e and their, "all

species" equation e:;ives n In'7an value of -32.2 dB/ke for a largo. ,number of observations

of dorsal aspcct tnrset str8nEths. The quantities of blue whitinß olJtained with each

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

Tablo 3. The increased stock estimatc of the 1975 April survcy over. that obtuined in
...

1974 may be UUG to thc relütively late spatminu of blue whitinG,in 1974, when fish

were probnbly still cnt~rinG thc survey area durin~ ~he cI'uises.
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Anothür sourcc of bias is dueto the fact that the nttentuation of acoustic '
, ' ,

energy between transduceranu target is diffe~ent from the compünsation by the

TVG amplifier. If thd attcnuution cocfficient (a) 1s too iarge the bioma~~will
be ovcrestimatcd. Undcrestimates of stock muy resultif the samv~inb volume of the

transducer baum is limited bynoise at tho target range, and although this e7ror was

currectcd in CIROLANA's 1974 survcy results, thc present analysis assurnes no noise

limitation~ It is unlikely that ,CIROLANA's stock'cstirnates are biased by thc method

used to calculatc thc mcan <1ensity from thc intcgrated vultaec pe.r nautical"mi~e,

sinccthe variance of thc data in each density contour interval is smallcr than the

:mean.

BIOLOGY

Echo traces werc sampled, using mid-watcr or bottom trawls where necessary,

to identity thc spccies prcsent and to collect biological data'on' blue whitinG.

A r~presentntive sampIe of blue tlhitinr; frem each catch was mcasurcd and otoliths

(5 CI' 10 per cm size EI'oup)collected. Thc otolitheufish were nlso cxaminedto

determine sex, muturity stase, level of !)ürasitic infection and 'stomach content.

Fish ware also sampled for measurcment of weißht and length durinh thc April survey

by'CIROLANA.

Thc mcan lengths of blue whitinr, werevcry similar on each of thc CIROLANA

'surv~ys and'on the EXPLOERER survey, ranging from 29.7 to 30.2 cms and with thc

overall lenöth distributions beine unimodnl (Figure 2). HaIe blue whitin3'had a. c
• r ',. •

lewer modal len0th (28-30 cm) than females (31-32 cm). This rcflects the lower maan

length at ase for males (Tablc 1), thc perccntagc age distribution of the two sexes

beine similar (Figure 3). The largcst male and female fish recordcd were 39 cm and

45 cm respectively. , ,

The ase compositicn of the fish sampled (Fißure 3) suggests that, recz:'u~t~ex:t'to_

the spnwning stock is not complete until an areof 8-9 years. Howevcr~ all thc fish
• :'l"

appeal' to be matura by thc time thcy reach a lenßth of 27 cm for nales and 28 cm for

femnles (Fi~ure 4), that is at 5 years olu (Table 1). This sUGUests cither' that not

all the youngcr mature fish spawn to the west of Britain, or that thc lcnilth/maturity
. .:

curves arc not represcntative, or possibly that same fish althouzh havin3 pa~sed thc

age of first maturity do not spawn evcry ycar, the percentaLc not ~pawnin3 decreasing
, ..

with age.
, '

Althou~h the distribution of maturity stages varied considerably from haul-to-

haul during thc surveys, a clear trend can ba seen with time (Table 2). In the March

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



stage l~ ie maturinz, with small e3gs visible to thc naked eyo. During April the

proportion of spent ann recovering fish increaseu, until by the middle of Hay less

than 15% a~peared not to hnve already spawned. At any one time tbe number of ripe

or runnins fish Has very smal1, loss than 5%.' \'1hetlmr-this reflects very rapid

ripenin8 or avoidance of the traHl by Spnwnini; fish was not determined.

The fish did not appear to 1e feeJins·during'Harch'and'earlyApril, althoußh

swimbladder distension during haulini; from 300 ar 400 m depth could result in same

lass of food fram thc stomaeh. In late April,"however, -some fish caur;ht at similar

depths contained fOud, and by May between J5 and 100% had food in their stcmachs

when sampled. A hißh incidence of nematode infection ofthe body cavity was noticcd

throughout the survcys.

A weicht/length relationship of W=7.2 L2•886 10-3 was obtained fram the April

data.
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TABLE 1 Hcan lcngth at a2;c of
Blue Hhitin,~

Length cm

A.r:,e HaIes Females

1

2 17.1

3 21.6 23.6

4 24.6 26.0

5 27.0 28.4

6 23.2 30.6

7 29.3 31.2

8 29.8 31.2

9 29.6 31. 7

10··· , 29.6 32.0

11 30.5 32.6

12 30.1 32.1

13 30.0 31.9

14 . 28.6 32.5



TAßLE 3 Estimates of Bluc Whitinß stock (106 t) usin~ different target strengths

.. , ,~..' -- -, -- . .".. ....-. ._--Tarßet strength March 1975 April 1975 Hay 1975 April 1974
db/kS

CI ROLANA EXPLORER

29.1 2.7 2.1 22.8 3.3 5.4

32.2 5.5 4.2 47.9 6.9 11.0

34.0 8.4 6.3 70.9 10.4 16.6

• :. J
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TABLE 2 Tho perceriti[c of maturity stae;es for Blue Hhitinu;

_' .......~4__ " • _.
•.... :~ ....,'~':....

Cruise rJ :~

0 1 2 3 I~ 5 6 0 1 2 3 4 5 6
.._..•-...... _-.~.

Cln.oLAHA 3b/75
9 March % 0 . 82 11 7 0 0 0 0 57 9 2.9 5 0 0

EXPLO.i.zER
2/3 April % 6 43 33 18 0 0 0 2 50 47 1 0 0 0
6 April' % ' '

7 0 0 58 4 31 0 5 :3 2 46" 0 45 "0 ........ ·~ ..H 4'

CIROLAHA 4/75 -9-24 April % 0.6 22 [3 0 2 15 52 G 37 10 1 1 7 38

CIROLAHA 5/75
14/19 ll:ty % 14 9 0 3 1 19 55 '3 35 7 5 2 20 22

o - Immature

1 - l1aturinr; and recovering

2 - Ripcnin~ 1/3

3 - Idpenin:; 2/3

4 - Runnin,~

5 - Spent - with ßametes remaininc

6 - spent - recoverin::
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