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Ce communiq~ decrit les nsultats des etudes portant Bur l~ l&rVeB de
ha.:rengs entrepMses Ei l~o~st de l'Ecosse, a l'automne de 1976. Celles-ci
ont donne des abond&T.lces larvaires cons5.aerab1ement in~rieures 8. eelles
de ces demieres 8lW.~eB, et ont· indiqll~ que 18. reductiOD <le la P:N)d:~~tl(>n

larvaire n'etait pas uniforme pendant toute 1 '~poque dll hai. Le cOi1lDun:i..qu~

considere les probl~e8 que pose 1& ccnversian des dOOl3ees relatiws it
l' abondance 18..L-vtÜre en estimations'de 1 'importance de 1a population de
poi.ssons .produi:te.
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Summa;z

This paper describes the results of the 'herring larval surveys' cia.rried out to
the west of Scotland in the autumn of 1916. lliese gave larval abw1dances
considerably lower than in recent years a.nd indiea.ted that the decline in larval
production was not uniform throughout the spawning season. 'lhe problems of .
oonverting the larval abw1d.a.nce data into spa.l'n'ling stock size estimates are
discussed.

I~troductiol1;,

•• J•
Thie report gives the results of the seventh in aseries of -a.nnual surveys of .

herring larvae to 'the we~t of'Scotland. An initial survey'in 1965 w~ follO\'led by
a regular series from 1971, resulting !rom a. recommendation by the lCES Herring
Assessment Working Group (Anon 1971). ~ese surveys are intended to provide measures
of the relati ve changes in herring spa,,~ng stock size which are independent of those
estimated fram commercial fishery' 'data.. . Tlie results of preV18US surveys have been
reported by Wood (1971, 1973)jSaville &MCKay (1914) and. MCKay (1975, 1916, 1911)~

, .
Matenals Md Methods

Duril'lg the autumn 'of 1976 ,two complete anc1.' one partial survey of the spawning
area of herring in Division VIa were ca.rried out. The ·.timing of each survey is' '
given in Table 1. Sampling was carri'ed out, using a. modified Gulf III sampler towed
in a. double oblique baul fishing Ithe 'whole \.rater column tO within 5 metres of the sea
bed. A more deta.iled description of the gear and. sampling -techniques is given by'
SaVille (1970) and. ·Anon (1916). During September and. October a total of 376 stations
ware sampled.

, > r, .

Abundance estimates were calculatecl in a 'similar manner to that of Schnack (1973),
vize each station value was multi.plied by a ·:Bea surface area in .square metres I

appropriate to that station, and. the individual 11llIllbers ware then summed for each
survey and. size group of larvae. This method of caleulating abundance estimates
gives results which are very similar to those obtained by the method of density ­
cOl'ltouring used for 'previous surveys.' Pommeranz (1915) using this method. estimated
that' the abundance o:f all sizes of herririg la.rva.e to the west of Scotla.nd in the
period 11-18/9/1974 was 1 957 x 10~ whereas McKay (1977) !rom tl1:e same9~sic data'
but using the contouring methods estima:teid the abundance as t 906 x 10. This
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~presez:,: ß, fl. ·di.:ff~'J:"en~ ",of. 2.6%. The
(1973)'is tbat there is a considerable
estima.tes.

Results

(. ". '.l :.'oJ ••

main advantage of using the method of Schnack
saving in the time needed to produce the

. . :~..... :'; tt 'J,,~ . .. 1: .... -. '" '_1 f ...

The results from the various surveys in 1976 are given in Figs 1-8. These
have been contoured at the 1, 25 anti 199.larvae/'f'!l2 surfa~ levels to pinpoint the
location and extent of larval concentrations. On the first complete survey
(from 8 to 24 September) <.10 mm long larva.e were largely confined to three small
patches with maximum densities between 170·a.nd 270 larvae/m2 surface. These ~tches
of < 10 mm long larvae were found. west qf.Hand.a. Is., deJ1Sity up to 262 larvae/m
surface, west of South Uist, de~ity up ,to :.2<23 "):.arvae/mc. surface and north of Malin
Head, density up to 177 larvae/m surface •. : T1).e,iiotal number of larvae <.10 mm long
was estimated to be 269 x 109 ~~bl'e 2).... .La~.,~n :t;he 10-15 mm length range were
found. at low densities « 30/m surface) over much of the North Minch and. off the
north coast of Scotland.. Other patches of 10-15 mm long larvae were located to the .-..
west of the Outer Hebrides and. off the north west coast of lreland..

9
The total numbe~

of larvae in the 10-15 mm length range was !estimated to be 114 x 10 ('lable 2).
Larvae >15 mm long were confined to a small patch off the north coast

9
0f Scotla.nd.

'!he to~al abtu.xlance qf >15 mm long,l~ ~s estimated to Pe 14 x 10. . .'
• "0. • .' '.., '" (: ,'" 0" : .v ....... '. ". ' '.

'!he second su.r.vey (25 and. 26 September) was, very restricted with sampling jbeing
conf'ined' to :the, area west of the Outer Hebrides from Barra Head. north to Rarris .
(Figs 4 ~l'!-d 5). LarVace <'1Q, mm l~ng were' found:rin two di~tinct ,~tches; west cf,
Barra with a maximum density of 340 larvae/m2 surface and. west of North U~st,with,~
maximum density of 149 larvae/m2 surface. The total number of larvae ~.10 mm long in l!

the surveyed area was estimated to be 231 x 109• Larvae in the 10-15 mm length
range were found at low densities over much of the surveyed area with the' peak denaity
of, 63 laryae/m~ su;rface .being located west of Benbe9W:a. ,']be .total ~b,undance of
larvae' in the 10-15 ImID le~h r~ was estimated; at 51 x .1-09. . La.rva.ß, >1-5 mm long
were r~corded,a,~ very.lCJW; densities (,<..5 laryae/m2 ;s,urface) at only two.of the. stations
sam1?1-~~. ~ .,' " . ., r ' . ' , . '

t...,
On the,' third suiv,ey,' the whole of the kn~~ 'spawning, area~of herring:' was sampled

fOi ~·sec·oNd.·time (Figs 6-8). ,Larva.e <.1Q !lJII1"long w,e~ ~o~d"O~r a wida ~a at '
ratner low denSities. In the northern part of the surveyed area the major
concentrations ware located in the North Minch with a maximum density of 103 larvae/
m2 surface and west of Harris at a maximum density of 63 larvae/m2'~sUr'1'a.ce.~·· In'the
sout'hern. "part ~f the s~yed area the plajor concentre,ticn of l~ was loca.ted in
Donegal Bay., ~xi,m'UItl density 145 la:rvae/m~ ~~face witp. minor goncentratiQns, ma.xi.mum
,d~~it_ies 46 and 37 larvae/m2 surfac~ ,re~pecti:ve.1Yt .being 'found. noz:th Qf' Mali'n He,ad
.a.nd Tory, Island.. The total a~ance!· 9fJ~r'(ae <10 mm·long was esiiilll$ted to be
26~ ~, 109 ('lable 2)~ Larvae il1 th~ 10-15,~ l.ength range had a distribution .

", ~ttern that was, very similar to that, of the 'Y9unger larvae. 9 The est.injated total
abundance of larvae in the 10-15 mm length range was 607 x 10 (Table 2).,' Larvae
)15 mID long were sporadically distributed over the whole survey area at rather low

densi ties, 00;1; were more abundant in ·the north than in the south.: The estimated
'number of larya.~ >15 mm lo,ng was 60 x .~09 (Table' 2). . , .

'Y' ..... :..

Di scussion,
•• • • . '~ .. ' .. ,-

... :

.. ......
.. The main ·aim of these surve:h3 ,i~ to produq,e aseries, 'of da:ta which, can be

used :to give an ,estimate of annual variartiQ~' in, spawning, st'ock,size. ,. ~fore B'IJ,oh
compari'sons between years 98J'i haV'e, ~lid.i ty i t is necessary" to group ~he, .estimates .~

into comparable" ,time periods, aJ}d..s~yed' a~as'. AB discussed by. Saville & McKay,
(1974) it is desirable'to split Division VIa into two areas, north a.nd south of

.
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30'N. The larval abundance data for the past and. the present surveys of VIa
on this ~is are given in TabIes') ar.d. 4:.

Those data indica.te that there has been a mark'e'cf McHne in the larval
production to th~ west of Scotland in 1916. Although larval production has been
greatly reduced the reduction has not been constant 'over the area or time periods
covered by the surveys. ···.):rhe most marked decline l"laS observed in the area north
of 56°30 t N and during the survey ca.rried out in the period 10-25 September, where
the resuits indica.te that the abundance of'~all' size groups of larvae bad declined
by an order of magnitude from the levels observed in' p-revious years. For most of
tl'le other surveys the larval abundances have been reduced to about half the levels
observed in preVious' year1s. The 'oh1y survey in 1916 during which the larval,
a"qundance \:ias not- obViC1USiy very ~uch lower than in "preceding years was that carried
out on the 25 a~ 26 September 1916. Beca.use that survey covered only a restricteq.
area the figures .given J.n ,Tabte 3 apParently show a similar decline to those öf"other
periods. . When comparisons are made, however, between' the larval densities observed
on that survey and those of other years (McKay 1915, 1916, 1911) it is apparent thate larval production 'in this area in '1916 l"las at mu:6h the s~e level as in 1913-1915.

This pattern of differential decline in larval production from area to area is
not a new phenomenon in Division VIa. It was first observed off Cape Wrath where
peak larval dens~1;y in early September declined from5·523-larvae/m2 surface in 1912 to
25 in 1915 when the densities in other hat ching areas were showing a much more gradual
decHne. Similarly larval production to the NW of Iretana. increased between 1912
and. 1914 whereas larval production to the north of 560 30'N showed a general decline
over the same period.

Two attempts have been made to relate larval production in Division VIa with
the herring spawning stock size. Saville & McKay (1914) and MdKay (1915, 1911)
compared the mean 'larval abundances in Division VIa \Yith 'those cf other stocks,
notably those in the Central/Northern North Sea, for t-lhich both larval abundance and
stock size data were ava.i.lable. McKay (1916) however pointed out that this approach
was not altogether' valid a.s- the sampling of' Division VIa had not been carried out in
a strictly comparable manner in all the years/used. That author suggested that if
one assumes that the seasonal' I5rogress'ion of hatching does not vary from year to year,
it should be possible to use the abundance of small larvae during a standard time

a' period for c?mparison with the est:finated spawning stock size from virtual.population
.. analysis (Anon 1971). Examination -cf the larval abundance data given in Tables 3

and 4 indicates that the longest series of comparable data available is from the
surveys ca.rried out in late October. .: For those years for which no data are available
for this period the ratio' of abUndance of larvae in early and late October surveys,
in the years:,:when two valid surveys are available, has been used to~ight the
abundances of larvae on the early Odober surveys. The relevant data are given in
Table 5 and Figure 9. From these i t can be seen that there appears to be a fairly
good relationship between the estimated spawning stock size and the larval abundance
in late October.

It should however be pointed out that the basic assumption of a similar seasonal
progression of hatching in each year may not be justified in view of the differential
decline of production of larvae on the various spawning areas in 1916. It ,'muld
therefore appear that in Division VIa, the data at present available allow no more
than a rather rough index of variation in spawning stock size to be deduced from
larval abundances. It would seem quite clear however that, in 1916, production of
herring larvae in Division VIa was at a low level in comparison with the early 1910's.

3 _ J
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Table 1 SurveYI3 carried out in 1976

DIcountry ..
Ar~a Period No of

stations sampled

.
Scotland ,54°25'N - .59°'15'N 8 - 24 September 181

56°55 t N 58°05'N
i

SCQtland - 25 - 26 September 21

Scotland 54°25'N - 59°15'N ' 8 - 25 October 17'+.

e.,

~able Z

, .

Fatimated abundances or herring larvae on the various surveys of
VIa. in 1976 (Totals :ror N sud S of .56°30'N given aeparatel1.
~tiDlates obtained by method or Sch..lla~k (1973)

, 'e

.~. '.

.
Date Survey area La:rval ab\U1dances x 109

(10 mm 10-15 mm )15 mm Total

'8 .- 24 Sept.- '.;··N or 56°30'N 198 96 11 30.5. .
S of 56°30'N 71 18 3 92

. COII!plete survey 269 114 14 ?fJ7
, .

~._----~-~~----~-~~~--~

,25 - 26 Sept 56°55'N - ,.56005,',N 231 51 2 284,
" ~~~~--~----~-~-~~---~~

lr - 25 Oct N of ,56°30'N 14,5 367 50 562.
, . S of 56°30'''' 117 241 14 372-

.. COllplote c.urvey 262 608 64 934.
-



" 'lable· 3 ~tUzated wnmdanccs of herriltg larvae in di"1ision VIa, North or
56°30'N. in 1965, 1971, 1972, 1973. 19'14, 1975 and 1976 in standard
tiVJ8 perlods' (Ai'ter Wood (1.9'l"i, 1973>, S&vUle Sr McKq (1974)
ttnd Mc~ (1915,' 1976, 1971» ..

•

e ..

1"0-
;

l"«rtimated ohundlmce x 10-9Size group ~ime perioii
cf larvae 1965 J.971 1972- 191} . i974 197~' 197G ..

1-10/9 Na ND 76911 ) Na 3641) . 515 Na

. 11-25/9 NS NoS . " 334· 2016 l' 0511.> l' 1}21,> '198'<10 mm . ~\'

, 26/9-10/10 NS NB 2388 1 665 1 376 66:; ~1·/"

1O-:2si1O· 415 '319 . NS 1'$ 788 . '+21")' 14,5
"

,

1-10/9 NtCJ ND 6691) MS' 2051) 83 . N.ß !

11-2519 NB NS 1 350 2"'5S}' 8321). 9761) -' 96
.•0-15 zml

26/9-10/10 511)NS NS 2 122 1 m 1 234" 9'+9

3341 )

,
..

10-25/10 ND ND NS NS 1 321 367
..- - .

1-10/9 NS 3 2672 )8':;601) NoS .5(91 ) 598 .NS

11-2.519 NS NB 2,17} 4 ·.569 1 9061 )2 1(81 ) 30.5
Total ,..

26/9-10/10 . NS NS 4 .586 3:586 2,8:;2 1 661 284,

.. 10-25/10 1 330 1.037 HS NS' 2366 7951) 562.
~ .\

..
. I

i

. .'

I·

NB No surYq

No data given

1) Incomplete SurveT

2) , Including .;rolk "a.c l..I.u'v&a



fable 4
. ,

Eatimatad sbundances cf herring larvaa in division VIa, south cf
56°30'N. in 1965. 19'11~ 1972, 1973. ]974~ 1975, 1976 in standard
til1l2 periode. (After Ylood (1911, 1973), Saville 8: McKay (1974) McKay .
(~~tl~6,~n) ,

..-.:..

,~

.
EstilMted abundance x 10-9S1ze grcup 'ime period

ollarvae 1965. 1971 1972 1973 1974 197.5 1976

. , . 11-25/9 ' .NB NS 21 194 NS 153 71

<. 10_ 26/9-10/10 NS NS 31 524 1 013 810 }~S

10-25/10 504 677 NS NB 727 NB 117
"

11-~519 NB NS 2.9 4'7 NS , 18

10-1.5 .. 2.6/9-10/10 NS NS 21' 231 ' ,149 1.51 N,S
.

10-2.5/10 ' , ND ND N3 )JS 740 N3 21+0

11-2.5/9 NS NS 51 241 NB 158 92

Total 26/9-10/10 NS NS 57 758 1 172 972 NS

10-25/10 807 9lfO NS NS '1' ;61 NB 37'1

-. ".

NS' No surve1 ND - No data given
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Table 5' Estimated larval abundance in late October
anti spawning stock size from VPA during

. the period 1965 - 1976

Abundance of larn.e Spavning
Tear <10a1D long during stock Bise

iate October x 10-9 (to~8 je 10-3)

1965 919 181

1971 996 293

1972 1 526* 1t~

1973 1 ,}81'" 382

197'. 1 .515 2.05

197.5 929 131

1976 262 132

-
• Estimates rar early October surveys weighted
by the ratio of early to late October surve78 ill
other years. .
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Fig. 2 Num'ber of larvae 10-15 m.m long bela" 1 Bq met" W. of" Scotl8,n4
8-24 September 1916
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Fig. 7 NwDber .of. larva.a 10-15 mal long below 1 sq metre W.. cf'· ScotlBJ1d.
8-25 October 1916 .
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Fig. 8 - Number of la!'va~ >15 mm lQlig below1 :eqraetre il. cf 5cotland.
8--25 Octob~r 1916•.



o 100 200 300
Spawning stock size (tonnes )( 1(J3)

Fig. 9 AbIln..tance 01' <'10 UlIft ll)ng larvae in O!:tobel" ploUp~

a.galn8't e8Ul'Iated lSpawning stock aize.


