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SUMMARY 
. . 

The Herr~·ng·_Acoustic. Surv~y P~tmning Group met in Aberdeen, U.K.; .from· · 
22-24 January· 1980: · 

(a). to analyse the methodology ~nd results of·the 1979 Sl_\rv~y 
and~prepare a final report; and 

(b) t~ m~e p~~s fo~ .~he _survey in 1980. 'I '' 

Acoustic Techniques 

It is not possible to. compare .the herring target strength values used by 
each vessel .in 1979 because of differences in acoustic techniques.· . 
Recommendations.are made for a standard· calibration procedure, for the use 
of a towed body transducer housing and on. the. method for intercalibration 
experiments. Until improved target strength measurements are. available, a 
value of -3/+dB/kg. shou~d be used as the .standard for compa·rison. · 

Two methods ·of·. allocating 'acoustic bioma.ss • to species were advocated: 

(i) us.:l.ng ·the proportion of each SP~?Cies in trawl hauls· at 
appropriate depths; . 

(ii) using trawl hauls to identify echotrace characteristics 
and classify~ng each shoal recorded. 

'' 
The sub_jectiv~ nature of .trace classification and the quantitative validity 
of trawl hauls ·were qu~stioned and. .s.ince .no. consensus was reached on the· 
most approp~iat·e· pro.ced\ire, it was r"acomrn~nded that both· b~ used in 1980. 

• • l,. : • ~ ... ~ 

Results 
.·' ·.·. 

Echointegrator. estimates of herring biornass are given for the central and 
northern North Sea, but not for area v;ra •. In the central North Sea,. two 
independ~nt ~stimates of 16000 and 11900t in July and August respectively . .' 
were very much lower than· that estimated from. larval surveys (58000t) .• 
Possible I'easons for the discrepancy are discussed •. In .t.he ri.o~thern North 
Sea· the estimates ranged from 30000 to 175000t depending on 'the· method 'of .... 

analysis.. . . . ·<· 
t '.' 

Age comp.!)sitioJ.i~. :9f he.r:ring sampled ~.~.~ tabulated .• 

. . 

Vessels intending to participate in .the survey of the Orkney-Shetland area 
in 1980 were allocated areas of operation. The survey will extend from 
25 June - 2 August. 

'' ... 

The results are to be analysed on board ··preparatory to a meeting in Lerwick 
on 26'July. A feport on the survey to be. written by R S Bailey will be 
submitted to the 1980 Statutory meeting. 

For 1981 it is recommended that the survey,s}lould be once again confined 
to the Orkney-Shetland area but that the survey period should extend from 
mid-July to the middle of August to facilitate a survey of t.he spawning ... 
areas. 
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RESUME 

Le Groupe de Planifica.tion de la· campagne d·'inventa.ire acoustique sur le 

hareng s'est reuni a Aberdeen, Royaume-Uni, du 22 a.u 24 janvier 1980: 

(a) pour analyser la methodologie et ies resultats de la 

campagne 79 et preparer un·rapport final; 

(b) pour preparer les plans de· la ca.mpagne de 1980. 

Techniques a.coustiques 

Il est impossibl~ . de·· comparer les val-eurs des index de reflexion du 

hareng utilise par chaque navire eri 1979 en. raison de la . di'spari te .des· 

techniques.acoustiques. Des recommandations ont ete faites. en i.rue de 

1 'etablis'sement· (i''une procedure· standard de c~libration, de 1 'emploi 

d'un transducteur abrite dans un corps·remorque et au sujet de ia 
methodologie des experiences d'intercalibration. 

Dans l'attente des mesures d'indice de reflexion·ameliore, une valeur 

de - 34dB/kg devraient etre utilisees comme moyen de comparaison. 

Deux methodes pour 1 'allocation de la 'biornasse acoustique.' aux esp~ces 

furent preconisees en utilisant: 

1° la proportion de chaque espece presente clans les traicts 

de chalut executee· dans les sondes .appropriees; 

2° les traicts de chaluts pour identifier,les caraoteristiques 

des enregistrements et en classifiant chaque banc enregistre. 

La nature subjective de la classification des enregistrements et la valeur 

quantitative des traicts de chalut furent mises en doute et comme aucun· 

consensus ne fut atteint sur la procedure la plus appropriee, il a ete 

recommande que chaque technique soit utilisee en 1980. 

Des estimations par echointegration de la biomasse de harengs furent 

etablies pour la Mer du Nord oentrale et septentrionale, mais non pour la 

division VI a. En··Mer du Nord centrale, les deux estimations indepenct.antes 

de 16 000 et 11 900 t obtenues respectivement pour les mois de juillet et 

a6ut etaient tres en-dessous de celles resultantes des campagnes 

d'inventaire de larve (58 000 t). an discute done des causes possibles de 

ces differences. En Mer du Nord septentrionale, les estimations flu·ctuaient 

de 30 000 a 175 000 t en fonction. de la m6thod~ d '.ana~yse. .. 

On trouvera cians les tableaux joints .les c·~rnposi tioris ·en g,ge ·des harengs. 

ec~ntillonn.es. 

Projets pour les prochaines campagnes 

Les navires devant participer a la campagne qui se deroulera du 25. juin 

au 2 aout dans la zone Orcades...;.Shetlands en 19~0., se voient allouer des 

secteurs d'operation. Les r~sultats devront ~t're. analyses sur le·champ 

en vue de la preparation d'une reunion a Lerwick le 27 juillet. 

, , R. S .•. BAILEY re dig era un rapport de la campagne et. :1e. pr.eseP:teta .. ~ la 

reunion ~tatutaire·· de 1980. 
. ··. 
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Pour 1.981··, i~ ~s.t,. recommande que la campagne soi t une ·fois encore confinee a la zone Orca4e.s~.$hetlan4s, mais que la· periode couvert a · soi t et endue de 
la mi~juillet. a: la mi,-~oftt afin de rendre possible la. surveillance des frayeres.-· · · ' ':\.. · · · 

1 TERMS OF REF~~CE AND PARTICIPANTS 

Following an ICES recommendation ·a.t the 1979 · Statut·ory Meeting 
(C. Res. 1979/2:26}, ·:a .. meeting of the -Herring Acoustic Survey Planning 
Group was held ~t · t~e Ma.'rine laboratory, Aberdeen, UK, from 22-24 Jan~ry 1980. 

were: 
The terms of reference,. as· set out·in the ICES're~omniep.dation, 

(a) to analyse the. 'methodology and· results· of the 1979 survey 
and preparea final report; · 

(b) to make pla;ns for the. survey in· 1980.· 

The following participated: 

A Aglen 

R 'S Bailey (Convener) : 

A Corteri 

N. Diner 

H Dornheiin · · 
J r ·Ectwards 
A ·Maucorps 

: ~; Vl. 'MC'Kay . 

R Mitson 

· ,E ·i! Simrp?n~~ 

' ' • I ~ 

·~·A M Stew~r~. · ,, .· :" 
• I : • 

;J· ·wood· · ·. 
o .J 9Js.tvedt 

·--r' .•• . · .. 

Norway 

UK 

The Netherlands · · 

France 

Fed Rep.· of Germany 

UK 

·France 

UK 

UK 

UK 

... ~ . ·' ~UK .... 
. . !.' -~ : • ' ·uK 

Norway 

.,: . 

: Fo;t' .·~·.full ac·c~.unt of the survey, reference may· ~be made to the 
preliminary report· presented at the 1979 Statutory Meeting (CM 1979/H:44). 
The purpose of the present report is to evaluate the methodology and 
results, in particular to assess whether they can be used to provide an 
acceptable.stock biomass estimateo ·Plans for the 1980 survey and 
recommendatioti.s for 19~1 are also includedo · ·.· 

2 

2.1 

METHODOLOGY 

Acoustic· Techniques 

The Scottish estimates of herring biomass reported in the 
Preliminary report employed a target strength of -34dB/kgo 
Owing to the lack of adequate calibration of the acoustic 
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2.1.2 

2.1.4 

2.1.6 

equipment, it is not possible to calculate the target 

strength values corresponding to the conversion factors 

applied in the French and Nor\vegian stock estimates. · The 

stock estimates, therefore, cannot all be referred to 

the same value of target strength. 

It was agreed that for the 1980 joint survey all 

participants should use a calibration procedure involviD;g 

a standa;rd target, in addition to the ·customary calibration 

:procedures us_ed.· . A ping-pang ball should be used,- in 

addition· to· any· o~h~r ~tandard targetp. . .To assist ih 

'·standardising the c·alibration procedures the representatives·· 

of the Marine laboratory, Aherdee.n, agreed to. write and 

circulate a detailed description of their 9alibr~tion . 
procedure. 

To standardise the calculation·of. stock estimates it was 

agreed that all participants should base their estimates 

on the same values of target strength. A number of 

experiments show that t_arget st~ength depends on tl).ree 

main factors': species, fish size and fish behaviour. 

Because of the difficulties involved in quantifying these 

factors, it was ~greed to use a target strength value of 

-34dB/kg as a reference until improved estimates become 

available. Since more reliable estimates of fish target 

strength are urgently required, it was recommended that 

new estimates be obtained by all possible means. 

To simplify calibration and to improve operating efficiency 

during bad weather it was agreed that, wherev~r possible, 

towed bodies should be used to house transducers. 

It was agreed that inter-calibration is useful, but should only 

be carried out if suitable echotraces are found, ie an 

evenly distributed trace of moderate d·ensi ty in a well 

defined area. Inter-calibration should be organised during 

the joint survey when conditions are favourable. 

Inter-calibration should not be carried out on plankton 

traces, and should not be a substitute for the independent 

calibration of each vessel's system. It was not found 

possible to define the ·minimum duration of a:n inter­

calibration exercise needed to produce a reliab-le _ 

calibration. It was considered that this could be.as short 

as three hours for an evenly distributed population and 

·as long as 60 hours for . a sparse, randomly dist.ributed. 

population. 

Since herring are often found very close to the surface. and 

bottom, it is recommended that further research should be 

carried out into the evaluation of fish targets near these 

boundaries. 

Investigation of ~h,.e use. of_upwS:rds-looking t:ransducers 

to survey stocks near the su~face ~hould. be continued. 
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2.2 

. :;::1 ·:. 

, Allocati~n ;of ,i~~egrator r~ading$ 

'One of' the m9st crucial· point~ ot ·an aco·u~·tic survey is 
the pl:>oper: allocation 'of fntegrator ~alu~s .to the .. various 
.fish· ~:p,ecies ocd~rring. in the area~- . Tw,o diffe:r;ent methods 
were'. used dt~.rihg the 1~79 . surveY,' . and it was i:~possible 
qri 'tpe ~!lforma tion available to judge· whi.ch of these methods 
"!ia;d ',yielded the most acc~rate :r;'esul.t.s. 

"i,, \ ' ,I ' 

••r 11 

.All. Vet?sels :using echointeg:rn. tor~· during .the 'survey measured 
the ,total defle,qtion (or readings) of .the .. integrator over a 

. ce;t'tain,. length .of cruise t~ack, and theri u'sed the results 
· o'r one.'o_r. mor.~ ... trawl. ;hauls in the area to al~ocate ·the 
integrator values to differeJ?.~ s:P~9ies of f~sh.. In addition 
to this method, the THALASSA used another approach in which 
the ,individual schools on the .ech~ record~n~. ~we~e inspected 
and tentatively.classifi~d ,as herring.Or. other species • 

. The, defle-ctl..qn· caused. by individual.herr:Lng .9chools was then 
measured an(( summed over each unit of distance.' . Trawl 
hauls were. ma:de from time to time to provide a check on 
the ·identity 9f t.'~e schools. . . · · 

A l.engthy discu,'?.~ion ~as d~vo'ted ,.to the rel~ti v'e irieri ts and 
disa'dvq.r+tages of ,both syBtems. In the first n1ethocl, the 
species compo.'?i tion iil the trawl ea tqhes is' assumed to 

· reflec.t the a.c'ttial proportions of the various species in 
the f{otal echo. \rolum~_ (after compensa:tion for differences 

'in target s.t~eilgth). 'rt. 'was pointed olit that .t1tis is not 
necessl;tr~ly true; 'trawl. catcl1es maY in. fact give· a very 

,'·-biased picture of th$. act11al ($pec:les yOmJ.>OSi tion recorded 
9ft .the ~cho. ~9\m~~r. A Xa$t-~s~mming specie's 'like herring 
is'.often more' diffic\ll~ to -~ate~ in a trawl than~ for 
'instanqe, whiting; ~:d ·~his'. ·c.tise the: proportion of' herring 
in the trawl catc.h will.-;give. an' underest:Lmate''o{ its actual 
abliTI.~nce :ifl r~lat:lon to. th,e other sp~cies. The··catch­
~9~li~y o1 herri,ng aiso'depends on the ti~e of the_ day and 
the.purr«?:rit and thus ~he amo~t of bias w~ll vary between 
h.B.uls. ·- Another factor is the considerable between-haul 
varianbe ~ri· tr~wl: q~tches. · E~pec:j.ally during daytin1e, 
the species composition'· of the catch will show large 
variatipns betwe~n hauls; which are caused by the'trawl 
eithe:r m~eting'a h~rring sc~ool, or-a !school of another 
spec~~$. At night· thes.e differ~n9es wil:L be less pronounced 
as't.l").~'schoo+s. w,ill b~eak up and the fi$}1 will be distributed 

.. more evenly'. . . .· ' . . 
__.!'"' • ' 

•·. ' .. I 

Apart from the presence of several·species of fish in an 
area proplems ~y be experienced if there are pla.l'lfton 
scattering lay~rs: .. \rJh_er~ the plankton layers. a:r·e, separated 
in depth fr.om t~e fish~. ~t :is poss~l)le to exclude. plankton 
from the' biomas's' estimates by appropriate setting' of the 

: count;Lrig 'cha.J?llels .•.• Where plankton and fish are intermixed 
it is essentialthat some estimate of the contribution of 

' pl~kton be mad,e. Suc'h ari ,-~stimate': of the plcirikton 
. contribution may' Q~ made fron1 adjacent areas where' fish are 
'not present. or in the same ar'ea 'when the distributions of 
fish and plankton are separated byi • depth. 
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• I 

If more than one tra~Tl·· ~ul :Ls ~va:iJ~~bl~', .. ~ the · pr:oblem 
arises whether to use each haul exclusively .to allocate 
echot~a.Cef?: .. ~fi. its ,in1me9-ia~e yicini ty,·, ; .. Qr. t'?·. ,C.o,rpbille 

:·:;;evera.l trawl::·:catc?ei~. in~o·:,one. •specii~s-:key' wh;L,ch Js 
.applied to i,ntegra tor. valut1s . over ·a larger a:re~ ~·. 'l'he 
!re·s~its ·6( the 'THA~9$A -~u~ey, west .til.'S.l"!etland illustrate 
·this problem. . If'· ·the tt~w·r)~l?a:uls ~r~· ;'ap~i~~d ::i~di vi dually 
to the neighbourin€(inb~gra·t.or· valu~s:~·; the'totS:l amount 
of herri;ng in the area is estimated at 62000 tolll'l:~s. If 
the ruitiJ:.s ar.e'· comb,ihed. hef.p~-e; )they_· at-e J appli'ed 'to 'the 

. e·cno ,Jialues·,. the amount 0~; ha~riri.g: ... i's ··.reduced to 30'000 tonnes. 
_This -is ·due to' a large cat-ch oi .. whiting in an :a~ea of low 

eq'Iio d~nsi ty w!Uch. has -markedly in-f1uerrc~d. the '~~ising 
facto:r · for ·a larger area~~ :· · :I ' · 

) ' . 1 \ !, ; , .0. ! ' l .~ 1 : I 

Thee' .:scho'b,I classifi'ca'tfon syt;;teni "rriiy' avoid' t.he; 'problems 
.. outlin~·d ··above o( ·using tr~wl ··ea tch cotnposi ti,o!l:s t.o 
allocti!te · the · biomass . to ·. s:peci:es. However.~ l.n ·this. case 
eve:rythin·g·. depend~ on' :t

1

h~. ac·~U;r~cy:·of ;school identification. 

Some· participants expres·sec;\ s.er:Lo~l?. q9tlbts cis .to ,the 
possibility of classifying echo traces· by lo·oking at the 

~h~:pe,. of, tl'lell!• The. iD;her,ent c1ang~r: in thi::jl_. p.p:proach is 
. tl_la~ .l(.n assumption .has to be .made that her~ing 'iri :a 

·~ 'parti'culal" 'area :will give a charactetistic'type'·_Q'f trace 
,vtl1icli c.an: .ea'sily b~ recognised. ~Jli~J,ei ,'thi.s mighf })ave been 

: : ,~rue .. durin$. __ the' .J)~ly. 1979 surveys ·fn the. nor.i;h,ern North 
· . Se.a; whe.re · d!J.lY herring. and · whi t~ng w.er~ catigh:t in any 

qua,nti'ty, .it .wa9 the v:t~w,: ·o~·~s~rpe P.~~tidi'pi,.li~s· -~M,~. this 
.,~ppro~qh .\Voulq rio~. have been .,valid .J.n ~h~. c.ent~al North Sea. 

, .Th,er..e,. a :rit1mber .. of pelagi.?··'fish sp~ci~~ 8:re pr~s.ent during 
the sunpnef,~q'nt.h?~· ~g'-.1\~rri'ng, J1q,l,"~e. ,macker~~' .·-~pr~t, 
mack~rel ·.·an:4 .. sometimef3 pilqha:td arid ·anchoVy~· . Some 'of these 
species. frequ~ntiy. occ:Ur.' 't()g~ther ':lr,t :rei~tively small areas 

. 'and' cia.n ap~rently ·'give pap~~.! ~~cord.ings _which '·look very 
similar. '_on··~he other hal?-(r,· 'i~ :is ,kriowni'-~hat wheil'fishing 
:skippers .hB.ve~.worked .in .. a .. ··ce~tB:in ,~f.E~a·-_fqr ~~~~ ~ime they 
become .fail;'l.Y. 6o11.f:i.4~rit of thedr ~dent;fic~tion of ,traces. 

· Ait}lpugh there-is no.sqientific 1?a$is .. forthisa.s'yet, it 

wp.s'.· felt by som~ partiqipaht~. 'truit' th~· id.~ntification of 
:traces to a reasonable degree'·'of accuracy could be 'achieved 

4
1 ; ·' i • ''} : ' • : • • ' ; • • ' ' • ~ ' • .: ' : f • : ' ' : ' •. i . ' ' ~ ' ' 

provided that· regular. checks \lrere carried out by·; . 

. fi$.hing· with the. tra.~rl •.. In areas. where· classi:fi6a.'tion 
:· _ 6f indiv_id~l schools is. po~sible .. this system.ma.y ·give a 

greater' degree of. precision 'th&n· th~ ;tra~l. cat6h proportion 

method, as the information from the echo' sounder would be 
used to a fuller extent. 

; ; j':, '' ;( ~ • ! ' .i ,., 

Bo.t.h. m~thosl~ a:re to some ~xt·e~t complementary~ The school 
' clB:s:si;ficatJpn·' ~ystem requ~fes. :t;pe·; pres~nce: 'of clearly defined 

.:fish sohpols t which are .. normally: oruy llVailable .. during 
- daytime. (and po.~sibly onli a~, .9.er:tf1in pruises' of t'he tidal 
~ycl~) .• - ~; On the' other ha~d-~ the. tr~1.tJ~ 'catch' proportion 

. method .p;r..o'bably· works. 'b~s:f 'ci1,1rfng:.the- hig.ht, when· the 
- f.iph ar;e. ·c:listributed in .. ~·.cat.tering layers, and when the 

siJe.c;ies C.Ol11POSi.tion .of ·repeated trawl ''11auls may' ·cihow the 
'snmllest variance... ' .. . . 
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A- 'Compar.ison, between the two . methods made by THALASSA 
:during ·the 1979 survey yielded widely different results. 
While'the application .of the .. t:rawl ·catch proportion 
method resulted in an estimate of·herring stock of 30000 or 
62000 tonnes (depending on whether. or ,:P.o:t. the tJ;'awl sets were 
combined), the school.· classification method gave an 
estimated herring stock of·174oOO tonnes in the same area. 
Because of the discrepancy the group recommended that both 
methods of data analysis should be applied during the 
1980 survey to get· fu~ther comparisons. 

EVALUATION OF RESULTS 

· Coverage by..~each ship during the acoustic survey has been 
described in detail in the; preliminary report, and is :summarised in 
Table 3 .1·•, In Figure 3.1 a chart is, giv.~n showing the total area covered 
by the survey, together wi.;tP, the posi ti6ns :of· all trawl hauls, 
differentiating between those in which herring were present and absent. 
Herring were caught in 66 out· of 117 hauls •. 

Acoustic estimates· of herring.biomasswere made in each of 
the areas·shown in Figure:3.2. The·values obtained-are summarised in 
Table 3.2. ··· 

below. 
An evaluation of· the acoustic survey in each area is given 

Area·· I· - Central North Sea 

JOHAN HJORT• sur'Veye·cr2a ·patch of herring covering an area of 
apprqximately 3500km of£~ the English northeast coast from 
10..:13· July 1979, identified by the: scouting vessel ANNA. 
HILLINA as the main .concentration in.this area kt the time. 
Herr-ing·were only. clear of the sea bed and suitable for 
echo integration for about six hours each night during the 
hours of darkness. Trace identification was made with both 
demersal and pelagic fishing gear .within the survey area and 
an estimate of 16000t of herring was obtained using catch 
composition data to allocate·thetotal·acoU:stic biomass. 

EXPLORER condup.ted a ·second survey from 17·27 Augus~ 1979. 
Herring were located · \ri thin an area of ab.out 2200km be~ we en 
Hartlepool and Flamborough Head and in an area of 810km 
in' the Bayman' s•Hole area.: Echo :integration :and demersal 
trawling· were .bq.th carried out during the hours of daylight. 
Based on the ~pro,Portion of,herring,to:other,species caught, 
an estimate of 11900t was obtained for herring. 

· ··Both the above estimates of herring biornass are· .very low in 
relation to the Herring A.ssessment.Working.Group estimate of 
spawning stock.size in· the Central North Sea at the present 

, ~time based on herril).g, .larval· surveys (5~000t in 1978, 
CM 1979/H:6)~ · It: is. important to identify the possible 
causes of these ·very considerable discrepancies. 
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(a) Neither of the echointegrator surveys covered the 

entire area, and:a·significantpart.of the:central 

North Sea.spawing. stoqk could lw.ve been distributed 

·outside·· the surv.ey .areas •. In July: ANNAJ HILLINA. 

:·· ,' (b) . 

···certainly: located herring-like traces fur.ther to 

. the west. LOcal 'fishing boats reported· concentrations 

· o~ .:mature herring. on the Seahouses- Bank (j-ust South 
···~of. the;:Farne •Islands): on 15· August.. !:>: .. 

·'r .,' 

The .bioma.ss ·estimate of .1q000t ob.tained· ·f~om· the 

JOHAN HJORr .survey in· July i.s·. probably a· cop.siderable 

underestimate. This is possibly because of the 
method used in this instance to, estimate·a co;nversion 

factor to biomass which involved counting single fish. 

·For this. an assumption was .made .that all the ·fish 

were countab;t'e· up to-.-.9dB from the· axis of: the- beam9 .r· 

but it is likely. ~in: .. ,fact that.:> some. of the fish within: · 

·this area would hav.e been ,missed·•·· 

(c) At night a further· ·factor ·leading to underestima. tion 

of biomass could be due to proximity of the fish to 

'·. the vessel. Fish close to, the· ship may take: avoiding 
action by swimming to· the·· side, · or· :by: di v;ing.. 1 In .the· 

first case a low density would be recorded. In .t_he· 

latter case a reduction in target strength would occur, 

and both these eff:ectswould cause underestimation. 

(d) The EXPLORER integrator survey during August was 
conducted mainly during . daylight ·ho:urs when a· 
considerable part of tlie herring population would 

probably ~have· been very.cl.ose. to the aea·bedo 
· Integration was not made on. signa].;s; within 2 metres 

of -the,sea bed so it· seems very likely that. a 
considerable.proportion of the herring ·pres~nt in the 

area would· ·have been. below· the .lower .. dept.h limit of 
-: integration·.;; !· .. · 

.. (,. ··A detailed description of~· the· .surveys. carried . .qut':)ri ·this 

~rea is given in CM 1979/H:44 together with the main 

characteristics of ·fish distribution, haul·compos±tion 
· .and behaviour of .herring ·shoals o . : ·, 

. •' i' •,:' ., 

' 1The" herring bioma.ss calcula te.d frbm the EXPLORER•:survey 

gave· values of 2030· or-.·1490 tonnes, depending· on the method 

. ·Used,· in.:' a restrfcted'··area south. ·O.f ~ou1a. 

On THALAS.SA three different methods of analysis were used 

:(see· paragraph ·2·. 2) all based on. the. same echointegration 

' ·.constant· .ohtained from .. calibration on caged· anobovy carried 

out in June 1979 -and :.Jieferred by ca.lcula.tion.: to. ·l:lerring of' 

26o5cm~ The results·· ohta.ined are: given ·;.in~. Table . .!1~3. Apart 

'' from the evaluation given ··in: Table. 3 (column (c)), the other 

estima.tes ·obtained· by· EXPLORER and THA.LA.SSA seem· very low 

compared,with estimates of stock size made from the larval 

surveys (148000t in 1978, CM 1979/H:6). Several reasons 

appear to be responsible for these underestimates: 
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(a) . incompie'te :,c_o~e.rag~ :: . J.n .the ·c~se·. 6£ ~HALAssA.; 
the. entir,~ ,a;·r.ea of .iierri.ng: distribution was .~ot 
covered; . areas of ~dense concentration were found 
bn 'some' occasions' on the border of the ~rea 
·surveyed. 

In.the case of EXPLORER, too much time was spent 
to the east and north of Shetland whereas major 
spawning grounds in the vicinity of Orkney 
(corresponding.to areas of ll,igh herring.laryae 
concentration) were not surveyed at all. 

(bl) ·. inappropriate .searching method: MOUSSE ~ainly· 
directed her searching activity t.o very large shoals 
corresponding to ~onunercial fishing targets,· whereas 

· herring were very often distributed .. in .quite small 
shoals.scattered over. a wide area. 

(c) distribution of herring by·day: herring can be very 
scattered .bY day on or very close. to the bottom 

. and may·ther~fore not have been adequately recorded 
and integrated. In such instances acoustic survey 
alone can be completely misleading so far as 
distribution and biomass of· fish are concerned. 

(d) threshold level: owing to.an ~nidentified soMrce of 
noise on THALASSA, the threshold required on the 
echointegra;tor was so high that a considerable number 
of echoes fr<im fish sca~tered .. 4uring night time were 
not integrated and this resulted in·an underestimation 
of the total biomass·. ·· For i~~tance, in the area 
southwest of Sumburgh Head which was surveyed by day 
'and night the biomass obtained by night was approximately 

: tl~ee times lower than,that obtained by day. The use 
'of a towed body may overcome this problem. 

Whatever the method of analysis used. an. additional 
sou'I•ce of error may have resulted from· the lack of 
trawling either to define the precise are~ of herring 
distribution or the species ratio and echotrace 
identifications. 

Area III - Division VIa 

Owing t.o .the lpw intensity of. .c.overage in Division VIa, the 
Planning Group made no attempt to r~e herring biomass 
estimates. Echointegrator surveys were carried out in 
the Butt of lewis area, the North Minch and·south of 
·st Kilda. In the:. t'\'JO latter al"eas, echo·trace.~. were of 

· complex. composi t_ion and allocation of th~ .. pipmass .. to 
.species is not po.ssibl.e.·, .. with. any deg~ee o{ confidence 
using the.trawl :haul data. 

Vertical migration 

The results of the surveys show that the diurnal migration 
of herring greatly affected the biomass estimates. By 
day the herring were often close to the sea bed while 

9 



4 

at times during the night they ~y ascend to the surface 

above the transducer. It j,s essential'.therefore that 

on any future survey the diurncl.l behaviour of the 

herring in the area should be studied; in order to 

establish that echointegration is appropriate and, if so, 

the most suitable period of the day or night. 

BIOLOGICAL DATA 

The Planning Group recognised that the results of the survey 

provide a useful source of data on the biological composition of the 

spa1tming populations in 1979.. They therefore tabulated age compositions 

for each haul for use by the Herring Assessment Working Group.. Length 

compositions o·f. herring caught in each trawl haul are tabulated in the 

preliminary report. Age data for each haul were pooled and in Table 4.1 

age compositions weighted by theestimated·number of herring in each haul 

ar~ given for each main part of the area surveyed. 

In the central North Sea it is clear that the 1974 year-class 

was still of considerable importance and the weakness of the 1975 year-class 

which recruited in 1978 is conf~~m~d. In the Buchan area, the 1975 

year-class predominated over the ·197l+ year-class. In the Orkney-Shetland 

area, age compositions varied locally, ·but overall the 1974 year-class 

predominated and the 1975 year-class was poor.· In VIa two year old recruits 

(1976 year-class) predominated .. 

5 

5.1 

5.1.1 

RECOMMENDATION FOR ~TURE SU~EYS 

Plans for the 1980 Survey 

Following the ICES recommendation, the Plruming Group agreed 

that the 1980 survey should·be confined.to the Orkney-

Shetland area, ie Area II in the.19?9.survey slightly enlarged. 

Availability of ships 

Country Vessel Overall cruise period 

France .THALASSA 11-31 July 

The Netherlands TRIDENS 7-19 July 

Norway G 0 SARB 21 July - 2 August 

UK SCOTIA 25 June - 15 July 

UK . EXPLORER. . 9-29 July 

In addi tioh the UK · v.e.ssel· CORELLA . is :programmed to carry out 

a survey of the northeast· coast of England in late August. 
'· 

5;1 .. 2:· ·. : · · Survey· Area. 

The area to be surveyed is sh~~n· in·~~gure 5.1. To ensure 

an even coverage of the whole area, each vessel will be 

allocated to either the easter~~or western parts of the 

area. ·A s~l~ area of overlap will be· covered by all 

vessels participating' · · 
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S~n.ce l.ocatioi:I· or··h:erring by echosounder was not al.ways 
eat:ri' i'n '1979 ,· it. was d'ecided that t-he t·wo subareas should 
also be covered by a bottom trawl survey, primarily to 
locate· areas of concentration. 

The proposed.disposition of each vessel is·given in the 
~ext ta~le below. Dates given are approximate. 

· · we·stern · Area · Eastern Area 

SCOTIA 25 June - 5 July 

(Pr~l,im~p.a~y coverage.· of ~ntire area) 

SCOTIA 5-15 July 

THALASSA. 13-:.,_~7 July 

EXPLORE~ .20-27 July 
(incl~ding.bottom trawl 

survey) 

TRID~~S 7-19 July 
(in.qluding bo,tt9m tr.awl survey) 

EXPLORER 9-19 July 
(including.bottom· trawl survey) 

G 0 BARS 21-27 July, 
28 July-2 August (or'areas of 

special interest) , · 

At the beginning of the survey SCOTIA should survey the 
entir~ area usi~g a grid spacect at 1Q mile interyals to 
establish the location of major herring concentrations. 
Thereafter each vessei·should carry, out a more intensive 
acoustic and midwater trawling survey to localise areas of 
high: herring abun~n.ce. ~l'l:d to establish the behaviour of 

.· the herring and. the .. ·composi tio:n· of· ec·hotraces. tt is 
' essential that as many trawl hauls as possible be carried 
out .cov~~ing poth day and night distributions. 

When areas of high herring abundance are located intensive 
ec~9int_egra~or suryeys sho.uld be carried out ove.r a fine 

·.grid of transacts ~n order to estimate ·the herring biomass 
. in these. areas to reduce the effects of random errors on 
the esti~ates •.. Ho~~ver~ for th~ remaini.ng areas of low 
abundance, an estimate of herring biomass should also be 
obtained by carrying out B: more widely spaced grid. F.a.ch 
vessei should attempt to arrive at an estimate for the total 
herring stock in the whole area it 'is assigned too If time 
permi~s each survey s~ould be repeated. 

Int~rc~l:ib~ation experiments should:.:-be. carried out whenever 
practicable~ by ad 'hoc arrangement 'between'the vessels 
.concerned. - --

Communication and anaiysi~ of·results 

. Du;ing' the'. sur~e'ys·, . part'icipants should. ke~p i.n frequent 
contact. Where other arrangements have not been made, 
daily contac\ ~E?4pu~d b~ -~nade_.· ~t 2000 hrs GMT on 2056 kHz. 

During th.e ~urvey, tt-ack 'charts .should: be .drawn up and 
echointegrator results analysed on a day to day basis. For 
further analysis of the results: 

,., 
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(a) TRIDENS should pass her intormation to R S Bailey 

in Aberdeen at the end of.her cruise on 19 July; 

(b) G 0 SARS, THALASSA and EXPLORER and the Convener 

should meet in Lerwick on26 July to analyse the 

results of the echointegrator surveys. 

A report in which biomass estimates are included will be 

· written ·for presentation to t:tJ.e 1980,. Statutory Meeting 
by R S BAILEY.· '· · 

ne·script±·ori of the ·cal~bration techniques used in each 

country during the survey should be made available for 

the report. 

Recomm~~dationi{ for 1981 

As requests for 'research vessel time have to be· submitted 

well in adv,ance, ··consideration was given to the timing of 

the 1981 surveys. The suggestion was made that the timing 

of the surveys should be altered to coincide with the 

start of the SPawning season in IVa, ie the first two 

weeks of August. The main points in favour of this change 

were: 

(a) H~rring concentratibns would be found on the spawning 

grounds which could be predicted from the larval 

survey data. 

· (b.) The areas of concentrations would be small and once 

located could be intensively and repeatedly surveyed. 

(c) Trace identification and there+ore biomass allocation 

would present less of a problem. 

(d) The estimate. of herring biomass obtained would be 

®. estim~'te of spawning stock size and would therefore 

be more easily .. compared :with estimates from the 

larval surveys. 

(e) Sampling would pfovide the age ·composition of the 

spawning sto'ck. . 
•. l. 

It was, however, point~d out t-hat such a change would 

cause a loss of continuity· of data assuming that the 

1980 surveys produced a biomass estimate fqr July. 

The Planning Group therefore recommend that the surveys 

in 1981 shoul4.be. designed such that: 

(a)· estima.,tes of herring biomass in July should be 

obtained; 

(b) that the feasibility of carrying out surveys 

during the.spawning season should be assessed. 
. ' ' ~ . . . ~ . 



The surveys in 1981 should therefore begin in mid-July and extend until mid-August. 

In view of the uncertainty in the optimum timing of 
acoustic surveys in 1981 it was felt that surveys should again be concentrated in the Orkney-Shetland area. Expansion of the survey area should only take place once the methodology of this type of survey had been agreed and tested. 
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TABLE 3.1 Areas and dates of coverage by each vessel on the 1979 survey 

Central North Sea IVb Northern North Sea IV a West of Scotland 
VIa 

Northeast Buchan Orkney-Shetland 
England 

ANNA HILLINA 4- 7 July 9-11 July 11-17 July 

~ ---.dAN HJORT 10-13 July 13-16 July 

MOUSSE 20 July 10-19 JuJ.y 

THALASSA 15 July 26 July 16-21 July and 22-23 July 
24-25 July 

SCOTIA 25-26 July 27-30 July 31 July-14 August 

EXPLORER 17-27 August 7-16. August 



TA~LE 3.2 Echointegrator estimates of herring biomass in areas sho\vn in Figure 3.2 

Area in Ship D::ttes Area Herring bioma.ss Figure estimate (t) 
A JOHAN HJORT 10-13 July NE England 16000 

B EXPLORER 12 August Foula (Shetland) ·1·490- 2030 
c ·EXPLORER 19-22 August l\JE England 11000 
D EXPLORER 24-25 August Bayman 's Hole 900 
E THALASSA 16-21 July Noup Head 2700- 3000 
F THALA.SSA 19-21 July SW Shetland 9600-95700 
G THALASSA 19 July SE Shetland 2800-26800 
H THALASSA 24-25 July SE Fair Isle 14800-49200 
J se ariA 26 July Turbot Bank 1l+OQ 



TABLE 3.3 Northern North Sea: Herring stock biomass (tonnes) calculated 
from THALASSA results 

Zone 

Noup Head 

West Shetland 

East Shetland 

SE :Fair Isle 

TOTAL 

Number of 
trawl hauls 

2 

3 

1 

3 

a 

3000 

4o8oo 

2800 

15600 

62200 

b 

3000 

9600 

2800 

14800 

30200 

c 

2700 

95700 

26800 

49200 

1744oo 

(a): trawl catch proportion method: each trawl haul considered individually 

(b): trawl catch proportion method: trawl hauls combined for each area 

(c): direct identification of herring shoals on the echograms 



TABLE 4.1 Estimated numbers of herring per age group caught in all trawl hauls combined• and percentage age composition of herring age 2 rings and over 

Age Year 
(rings) Class NE England Buchan Orkney/Shetland VIa 

July August July & August July July Jul;r ... Au~st Combined 

No % No % No % No % No ~ No % 
1 1977 64 2645 2709 168 32079 3268 
2 1976 418 15.9 1+613 48.3 5031 41.3 2442 22 .. 1 1939L} 22.9 19095 60.4 
3 1975 443 16.9 1075 11.3 1518 12 .. 5 3983 36.1 9244 10.9 5878 18.6 
4 1974 1217 46.4 2202 23.1 34·19 28 .. 1 1725 15 .. 6 33535 39.5 3341 10.6 
5 1973 226 8.6 459 4.8 685 5.6 1822 16.5 21736 25.6 3105 9.8 
6 1972 125 4.8 167 1. 7 292 2.4 435 3o9 704 0.8 109 0.3 
7 1971 33 1.3 625 6 .. 5 658 5.4 351 3-2 216 0.2 104 0.3 8 1970 162 6.2 207 2.2 369 3-0 289 2.6 10 + 
9 1969 - - 127 1.3 127 1.0 - 1 - - + 10 1968 - - 26 0.3 26 0.2 

11 1967 - - 1+6 0 ... 5 46 0.4 -TDrAL 2688 12192 14880 11215 116918 34901 
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FIGURE 3~2 Chart showing.apprnxinate areas of intenslve ech~intP.g~ator 
surveys •. Letters encircled refer to Rreas listed in Table 3D2. 
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FIGURE 5~1 Survey area in 1980 showing dd.vision into east and west areas and area of overlap ... 


