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REPORT OF THE \\TOPJCING GROUP ON HERRING LARVAL .SURVEYS SOU111 OF 62°N 
----------------------------~---~~ 

1 .. INTBODUCTION 

In accordance with the recoe1mendation of ths Statutory Meeting 
of ICES (C .. Reso 1978/2:13), the V/orking Group on Herring 
Ix.'l.rval Surveys South of 62°N Elet at Charlottenlund from 6-27 
April 1979 vd th the follov!ine:; terms of reference~ 

1. A better balance of samplinc effort should be obtained 
beb.veen the North Sea and Division VIa., 

2.. Should meet in 1979 in close C011..nection 'tiJ'ith the 
Herring Assessment vvorL:ing Group for the Area. South of 
62°N in order to assess the methods of using larval 
abtmclance estimates for spa-vming stoclc assessment. 

The follotJing participants attended the meetinG: 

A Saville (Chairman) 
J Beyer 
H Bjfi{rke 
A Corten 
0 Hagstrom 
G Joakimsson 
A Haucorps 
D Schnack 
R J vJoocl 

2o CONDUCT OF FUTOTIE SU11VEYS 
-~~-~,~-----~-~~---

UK (Scotland) 
Denrnark 
Nori:ray 
Netherlancts 
S'tveden 
]

1ederal Republic of Germany 
J?ra.nce 
F'ederal Republic of Germany 
UK (England) 

The \forking Group vJas asked to consider uhether it vras possible 
to achieve a better balance of samplinG effort bet'lrmen larval 
surveys conducted. in the North Sea (Regio'n IV) and to the vmst 
of Scotland (Division VIa)., The following .surveys are pla.t'1necl 
for the autlUnn and vri.nter of 19?9/80., 

·September ·october 
Scotland (fir.st & second hal~~~) · Scotland (first half) 

Northern North Sea 
Orkn~y /Shetla.:ricl Germany (FRG) (27 Aur;-07 Sept) 

Netherlands (first; 2c .second halves) 
Scotland (first half) 

Buchan 

Central North Sea 

Southern North Sea/ 
Englis}?.. Cham1e}_ · 

::: Provi.sj_ol1al 

. Scotland (first e~ second halves) 

Enc:land (24 Aug-06 Sept) 
Netherlands (first & second halves) 

December 

Netherlands (second.half) 
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England ( 27 SeJ)t-09 Oct) 
No:eway (08-25 Oct) 

Ja.nuarz 

Netherlands (first half) 
England (second half) •:< 



Area 

VIa 

It vJas clet;tr that no divers.ion of effort \Jottld be l)O.Ssible during 
1979 from' -the North Sea to· Division VIa vd:U:out r·educi.riG the coverage 
in the North Sea belou the level necessary to produce acceptable 
estimates of spavming stock size (Anon, 1977).. The- GrouJ? agreed 
that sampling in Division VIa cl urine 1979 was likely to be barely 
adequate but no \rJay of improvinc the situation could be. envisaGed 
\1-Ji thout the partici1)ation of add~ tional sarc1pling effort ·in these 
surveys .. 

The provisional sar:1pling scheme for 1980, given in the text-table 
bel~n1, was planned by the \'Jorkine Group on the basis of the samplin~ 
effort vJhich it vJas thought might possibly be available in that year., 
It uust be stressed_, however--that the members present could make no 

· firm co~11ni ttmen~. regardinG the availability of their countries 
research vessels for this project so far in advance, and that, in 
particular, the bracketed inputs by Nor1-Jay., Germany and France are 
highly specv.lative. 

September 
J:l~rst Half Second Half 

Scotland ( Gel."'many ( F.RG) ) 
( No :rvJa;y) 

October 
First Half Second Half 

Scotland 
(France)· (France) 

Orkney/Shetland 
IV a 

Germany (FRG) 
Netherlands 

Netherlands Scotland 

IVb 

IVc 

Buchan Scotland 

England 
Netherlands 

December 

.Scotland 

Netherlands 

Netherlands 

England 

En eland 

January 

Netherlands England 

The advisability of reducing the standard station interval of 10 miles 
in areas of exception~lly hich larval abundance \vas consiclereda It 
was decided to recommend that during future surveys an attempt sho~ld 
be made to identify stations havin0 a very high density (approx 10 
per sample) of small herring larvae immediately after each station~ 
so that acldi tional ,stations could then be v.rorked at 5-r.lile intervals 
both north/south and east/west around· such high density stations. 

It vJas further recolim~ended that, in order to ensure better, coordination­
of samplinG effort during future surveys, regular radio contact should 
be maintained bJ survey ves~sels vii th Hr A Saville (or de1')uty) by meru1s; 
if possible, of radio-link (Telephone; Aberdeen 87654LI·) o As a result 
of discussion of this topic during the meeting o.f' the Horkinc; Group 
on la.rval ·Fish Distribution in April 1979 it was agreed that some 
members of the Wol'·kinc Group on Herring )~arval s~u"veys South of 
62°N shoti.ld re-examine the data collected on past surveys 1Ji th a 
vievJ to assessing 1:1hether estimates of abundance could be obtaixied 
ui th a more acceptable degree of })recision vJhilst maintaininG the 
same sampling effort, or with the same dee;ree of ]!recision but 
\\Tith smaller sampling effort by a more efficient sar:1plirig desit;no · 
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Doubts were expressed vJhether. ·the standard sampling. gear had been 
Sl)ecified in sufficient detail, particularly in respect of the 
length and. mouth aperture and twirie thicl:ness of the material of 
\'\}'hich it is constructed, and the angle of the nose c'oneo Accordingly 
a full Sl)ecification of the Dutch Gulf III (Zilstra, 1970), in the 
slightly modified form which is used by the majority of participatinG 
countries, is given in Appendix 1o 

There also appeared to have been sone confusion as to the maximum 
depth to 'ttJhich the san11)ler should be fished in deeper watero It vJas 
agreed that, although it vJoulcl in some cases involve slightly more 
time being spent in taking samples, at all stations the sampler should 
be fished to wi"t:hin 5 metres of the bottom irrespective of the depth 
at the statione 

After discussing the exar11ination and identification of herring 
larvae in the samples, the vJorking Group decided to recommend that 
particular care should be paid to the handling.of the samples once 
the sampler has been recovered, particularly vvith ree;ard to the 
washing dov-m process, in order to minimise both possible damaGe and 
loss of the sraallest sizes of herrinf:j larvaeo At a previous meetinc 
of the Working Group (Anon, 1971·) it had been recomnlEmded that, in 
future estimates of abundance of .smal~ larvae, yolk sac larvae 
should be omi ttedo This recommendation, which vvas introduced because 
J. t vJas thought that 11artici1Jating countries caught yolk sac larvae 
with very differing efficiencies because of their differing abilities 
to fish sufficiently close to the bottom, has subsequently been 
follo1!1redo Accordingly to include yollc sac larvae in these estimates 
now v.JOuld introduce a bias betvJeen past and future data which would 
in turn bias estimates of spatminc; stock size derived from the 
smaller larval abtu1dancesa HovJever the initial· reason for omitting 
yolk sac larvae is no longer valid nov! that. all countries are using 
depth moni taring systems which a·llm.v them to sample close· to the 
bottom. Accorclinr.:~ly it tvas decided that in future yolk sac larvae 
should not be included in the estimates of abtu1dance of larvae less 
than 10mm v.rhich are used in estimating spa \riDing stock size; but 
they should be reported, ·as a separate cate[Sory, in the exchange 
of data. between participating countrieS'<> 

ESTIMATES OF LARVAL ABUNDANCE IN 1978· AND OF SPAltlliiNG STOCK SIZE DERIVED FROH Tflli1 . . - . . . -

North Sea 

Larval abundances 

In the Orlr,ney-Shetlancl area~ four surveys \-.rere· carried out in 1978, 
but of these t\vo were done in the second half of August and one, 
predominantly in the first half of Octoberc In forrner years, very 
little sampling ·had been done in this area except in September and 
accordingly reGressions of stock size on early herring larval 
abundance can be done onl:y for abundance of larvae in September 
surveyso As a result of the distribution of sampling in time in 
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1978, there is only one surv.ey which can be used to· calculate larval 

abundance as an input to the existing stock size re~ression equations~ 

This survey was CEl:I'ried out in the first half of September.. In 
previous years the index of larval abundance, the mean of all 
September surveys' was in ali years based Oh at lea"st one survey 
·ffom each of ·the first and second halves of that month .. · To correct 

for the lack of' sampling in the second half of September in 1978, 
the VJorking Group looked at· the mean abtui.dances of larvae in the 

two parts of the month of the years 1971-1977.. These were: 

1st . half Se_ptember 2nd.half.Se;Et~mber 

1971 
11 3 .. 61 1011. 17 .. 42-x 10 X 

1972 14.~37 X 1011 7-.95" ... ,. 1011 
..(\. 

1973 19·.77 X 10
11 

7.55 X 
1~011 

1~74 12.23 X 1011 2a24 X 1011 

1975 
. . 11 
4.55 X 10 · 0 .. 66 X 101.1 

1976 7 .. 32 x 10
11 

0 .. 63 X 1011 

1977 11 .. 73 x .1o 11 
.2 .. 77 X }011 

I 

Based on these values it is clear that, over this period of . .years, 
the abundance of early larvae was very much higher in the first 
than in the second half of September.. On this basis, the Working 

Group decided that., to calculate an abundance index for 197.8, it 
should take the mean ratios· of the values (0 .. 26) to estimate from 
the survey in the first half o.f -peptember 1978 a mean abundance 

index for the month as a whole.. T~~s gave a value for the Orkney­

Shetland:area in 1978 of 33 .. 8 :x 10 .. 

The Orkney-Shetland survey in the first half of Septembe:r. 1978 was 
cq.rried out .. partly by a Netherlands chartered vessel and partly 
by a Scottish research vessel 1f-rith an appreciable number of stations 
being sampled by both vessels within a fairly short time periodo 

. A combined survey estimate vJas made by taking the mean at all stations 

sampled by both vessel~~ The problem with this survey is that .• qf 
the value of 53o 9 x 10 small larvae derived from it, 24 .. 2 x 10 is 
contributed by a single station at which a mean value of 6 900 early 
larvae per square meter was found.. The values at adjacent stations 
were all much lower and the \rJorking Group felt there were major 
dcingers in plac.ing so much emphasis in the total estimaii'e on a 

single station value and one at which repeated sampling, only a few 
days apart, gave such disparate values as 13 591+ and 250o .Aqcordingly 

in calculating spavming stock size two values were used, one including 
this mean station value and another in which it v1as omitted and sub­
stituted by the mean of all adjacent station valueso'· The index of 

early larval .. abundance in ~he Buchan area in .. 19?8, which has :been 
added in.the past to that of the·Shetland-Orkney1'trea to e;et that 
for IVa, gave a. value for September of 1aG9.x 10 .. As a r~sult, 

the two alternative est~nate~ 1 of abundance of ~~rly ,larvae in 
DiVi$ion IVa are: 35 .. 64 x 10 , and 23o63 x 10 (Ta_.ble 1} .. 

\ .. : 
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In Division IVb, four surveys were carried out in September-October 11 19780 From these, a mean abundance index was calculated of L~o 70 x 10 
early larvae (Table 1). 

Spawning stock. e~ates 

In the past, ept;imates of spawning stock size from indices of 
ab11ndance of early larvae have been based on re·gressiol1-s of these 
larval i~dices.on spa\ming stock sizes, estimated from-separate 
VPAs on catches per age group in Division IVa and Division IVbo TI1e 
functional regression equations used were: 

IVa Y = ~·.171 x ~~49o393 
IVb Y -- 7 .. 365 X +30 .. 0~-l:. 

wher.e Y is the spavming stock .§~1,es (x 10-3 tonnes) and X is the 
larval abundance indices (x 10 ) (Anon, 1978)o 

Using these equations and the abundance indices given above, the 
follov.Jing estimates of spawning stock are obtained for 1978: 

IVa 198 000 tonnes or 148 000 tonnes depending 
on which of the alternative 
larval abundance indices given 
above is used .. 

IVb 64 600 tonnes 

Saville (1979) has re-examined the data on which these regressions 
ar~ based.. He made only relatively minor adjustments to the larval 
abm1dance indices but recalculated the VPA spawning stock estimates 
by making, in Division IVa, a correction for the immigration o_f 
fiflh from that Division to VIa, and in IVlJ, by eliminating from 
the VPA catches of 2-ringed fish taken in the industrial fisheryo 
The latter was based on the argument that there ,Nas no reason to 
assume that these 2-ringed herring taken' in industrial catches were 
exclusively fish which would have sp~\vned in that division.. As a 
result, he produced rather differe.nt functional regressions·~ 

IVa Y = 7o18 X -16 .. 31 
IVb Y = 7 o 15 X +25.o05 

. ' . ' -11 . \vhere X are the larval abundance indices expressed as larvae x 10 o 

He pointed out that with these· new regression equations the slopes are 
almost identical,. which seems m·ore .logical than the very different 
slopes in the previous equations, and that for' Division IVa the 
intercept in this nevi regression. is not si&PJ:lificantly different from 
zeroo Using these eq_uations, the estimates of spa1ming stock in 
1978 are: 

IVa 239 000 tonnes and ~53 000 tonnes 
IVb 58 700 tonnes 
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It· should ·be appreci~ted that although the estimates for IVa using 

·the different regression· equations do not differ appreciably with 
the larval abundance indices which pertained in 1978, they would 
do so.at very different levels of larval abundance, and secondly 
that they are not strictly estimating the same· thing. Because of 
th~ way they were ca.lculated, the previous regressions estimated 
the total population· of fish of 2-rings and older in Division IVa 
.at the spawning time, those calculated using Saville's regression 
exclude any component of VIa fish in this division:, which are 
assumed not to spavm there.. '. 

3 .. 2 Division VIa 

Larval surveys have now·been conducted in Division VIa since 1971, 
but McKay (1978) was not able to obtain a .significant regression 
between these and estini.ates of the spawning stock size in that area 
taken from the VPA carried out by the Herring Assessment Working 
Group for the Area South of 62°N (Anon, 1978)q 

Saville (1979) has re-estimated both NcKay's larval abundance indices 
over.this period, and the estimates of stock size by taking into 
account the emigration of fish to Division VIa f:t•om the North Sea 
(Saville and Ba:i.ley - in.' press).. As a result, he obtained a highly 
significant regression Hith an intercept which was not significantly 
different from ·zero. It should also be noted that this regression 
hae a slope almost identical to .those for IVa and IVb, which would 
seem logically necessary in view of the very close fecundity-weight 
relationships of these stocksa This functional regression is: 

where X is expressed as larvae x 10-9 and Y is the spavr.ning stock 
,in tonso 

In 19'78, two surveys vvere . .carried out in VIa, one in the period 
1-11 S,eptember and the second in the period. 23 Septemher...:.1o Octobero 
Saville ts regression vJas based on the merui ·abundances of · 
September and October surveys, but unfortunately in 1978 very 
little sampling vJas done in October and the index of abundance 
appropriate to this regression equation hinges very much on 'tvhether 
one treats the second survey as a September or Oct§ber one. Th9 
corresponding larval abundance index is 1. 129 x 10 or 590 x 10 .. 
Inserting these in the regre.~sion equat.ion · g:ivern above, the corres­
ponqing spavming stock est_imates are 72 000 tonnes· and L:.1 000 tonneso 
Of these, because of .the relative distribution of sampling on the 
second survey between Septen;ber and October, the first would seem 
the more like~yq · 

In relation to these estimates, it should be stressed that~ (a) because 

.of the.methoq. used by Saville these are estimates of the spawning 
stock size; which must be less·than the population of fish of 3-years 
old and older; and (b) that this regression equation for Division VIa 
is closely linked to that of Saville for the spavm.inr:; stock in IVa; 
it would be logically absurd to accept this equation for VIa vJhilst 

continuing to use the Horkinc Group regression for IVao 

- 6 -



4.. Other Sl.!FVe1[s 

4"'1 Early Larval Surveys in Kattegat and Skagerrak -=- _.,..,-=-=- ~-- ~ ~ ~ ~ ..._ ~ ~--=- ...- ...... - ~ ~ ~ illot=-...,.,.. t;;==::l ~ 

The participant from 8'1Heden gave a· brief account of work he had been 
doing in sampline; spring-spa\n.rning herring larvae and was anxious, 
in the light of the unsatisfactory data base for assessment of the 
herring stocks in these areas to see more effort being applied to 
ob.taining, systematically, indices of herring larval abundance as 
an index of spawninG stock size.. The vvorlcing Group on Herrinr:; 
larval Surveys South of 62°N \vould support the· inauguration of such 
surveys in t.hat area and would request the support of the appropriate 
assessment vrorking groups in achieving thiso 

Mr John Molloy briefly joined the \-Jerking. Group, in the absence of 
Mr R Grainger the Irish representative, .to report on the s1..1.rveys 
carried out in the Celtic Sea in 1978/79.. TI1e results of this 
work showed considerable promise, althouc;h the vJorking Group has 
some reservations about the procedure used by Nr Grainger to convert 
the larval abundances to spa\ming stock biomass. The Workinc; Group 
expressed its interest·in seeing these surveys continued .. 

In the previous report of the vJorkinc; Group results of sampling late 
herring larvae in the Skagerrak and Hadclensea were reported \IJ'hich 
shovred promise of being capable of si vine earlier forecasts of the 
strengths of North Sea year-classes than are currently available 
(Anon, 1977) o On the basis of these data the \'larking Group then 
decided that, in conjunction 1.vi th the International Young Herring 
Surveys in the North Sea, surveys should be made of late larvae, 
using Isaac-Kidd mid-water travJls.. The results of this proc;ramme 
to date were revievJed and the problems which some countries have 
had in handling this gear vrere discusseclo It vJas decided that this 
prograrnme should be continued, tvi th tb.e area sampled being extended 
to cover all squares fished during the International Youne Fish 
Surveys, instead of only the area south of 57°30vN. 

It 1vas agreed that during the next meetinc; of the Herring Larval 
Survey Group for the Area South of 62°N time should be made 
available for a complete review of all the data collected in 
relation to this project, with a view to assessing its significance 
not only in relation to forecasting year-class strength but also in 
relating nursery sites to spaitming areas. In the interim Nr Hagstrom 
reported the results of his sampling of these stages in the Skaserrak: 
since the last meeting of the VJorkine; Group., These continued to 
sho~,r a reasonable relationship to the lmo1rm estimates of year-class 
strength in the North Seao 
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Table 1 Larval Abundance Indices in Divisions ~Va and IVb Used in 
Spawning Stock Size Regressions (x 10~ )a . 

Division IVa Division IVb 
Shetland Buchan Total 

1967 03-08/09 1003 
10-13/10 194 
Mean 599 

1968 03-05/09 1L~1 

15-23/10 133 
Nean 137 

1969 09-11/09 9 
06-14/10 19 
Mean 14 

1970 26/08-11/09 199 
08-16/09 554 
06-12/10 171 
Mean 308 

1971 
31/08-09/09 17L1-2 214 07-15/09 108 
16-27/09 361 138 15-23/09 1lt8 
20-?fJ/09 76 02-07/10 371+ 
Mean 1051 143 1193 12-20/10 ~·7 

Mean 169 
1972 
06-11/09 1437 70 03-13/09 159 

. 22-27/09 795 5 19-27/09 105 
30/09-06/10 160 
17-26/10 23 

Hean 1116 37 1153 He an 112 
1973 
28/08-03/09 1055 1 0'-1--12/09 526 
07-14/09 1977 ~· 18-26/09 1008 
18-25/09 755 4 27/09-06/10 1220 

16-24/10 158 
Mean 1262 3 1265 Ne an 726 
1974 
07-19/09 1223 97 27/08-0~/09 6Ll. 
23/09-02/10 221~ l~·80 02-09/10 1271 
Mean 724 289 1013 Mean 668 
1975 
03-19/09 445 231 15-23/09 91 
10-24/09 116 1 08-14/10 79 
20-25/09 66 21-29/10 8 
Nean 212 116 328 Nean 59 
1976 
oL:·-11/09 732 1 03-1'-f/09 86 
13-23/09 63 1 16-2L~/09 137 

28/09-10/10 ~· 
Mean 398 1 399 18-23/10 12 
1977 
31/08-12/09 1128 102 
05-10/09 1629 25 
05-15/09 763 
18-24/09 258 
20/09-06/10 295 
He an 815 63 878 
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