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Ce coomumiqué &Bcrit lee résultats des Ztudes portant sur lee larves de
harengs entreprises & l'ouest de 1'Bcosse, & 1l'sutomne de 1976. Celles-ei
ont donné des abondances larvaires considérsblement, inférieures & celles
de ces demniéres anvfes, et ont indigué gue la r€duction de la prodection
larvaire n'était pas wmiforme pendant toute 1'époque dn frai. Le cemmuniqué
considére les problémes que pose la conversion dee données velatives &
1'abondance larvaire en estimationsde 1l'importance de la populetion de
poissons  produite.
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Sumpery

This paper describes the results of the herring larval surveys carried out to
the west of Scotland in the autumn of 1976. These gave larval abundances
considerably lower than in recent years and indicated that the decline in larval
production was not uniform throughout the spawning season. = The problems of
converting the larval abundance data into spawming stock size estimates are
discussed. ' "

Intro tion

This report gives the results of the seventh in a series of amual surveys of
herring larvae to the west of Scotlandes An initial survey in 1965 was followed by
a regular series from 1971, resulting from a recommendation by the ICES Herring
Assessment Working Group (Anon 1971). These surveys are intended to provide measures
of the relative changes in herring spawning stock size which are independent of those
estimated from commercial fishery datas  The results of previeus surveys have been
. reported by Wood (1971, 1973);Saville & McKay (1974) and McKay (1975, 1976, 1977).

!gtezzgls and Methods

During the autumn of 1976 two complete and one partial survey of the spawning
area of herring in Division VIa were carried out. The timing of each survey is
given in Table 1, Sampling was carried out using 2 modified Gulf III sampler towed
in a double oblique haul fishing the whole water column to within 5 metres of the sea
beds A more detailed description of the gear and sampling techniques is given by
Saville (1970) and Anon (1976). During September and October a total of 376 stations
were sampled. < ‘ '

Abundance estimates were calculated in a similar mammer to that of Schnack (1973),
vize each station value was multiplied by a sea surface area in square metres i
appropriate to that station, and the individual munbers were then summed for each
survey and size group of larvae, This method of calculating abundance estimates
gives results which are very similar to those obtained by the method of density =
contouring used for previous surveyse Pommeranz (1975) using this method estimated
that the abundance of all sizes o§ herring larvae to the west of Scotland in the

period 11=18/9/1974 was 1 957 x 107 whereas McKay (1977) from the same_basic data
but using the contouring methods estimadted the abundance as 1.906 x 107, This
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represents a différént:e of 2¢6%0 The main advantage of using the ﬁethod of Schnack
(1973) is that there is a considerable saving in the time needed to produce the
estimates,

Results
P

The results from the various surveys in 19762are given in Figs 1=8. These
have been contoured at the 1, 25 and 100 larvae/m“ surface levels to pinpoint the
location and extent of larval concentrationse On the first complete survey
(from 8 to 24 September) <10 mm long larvae were largely cgnﬁned to three small
patches with maximum densities between 170 and 270 la.rvae/m surface, These p@tches
of <10 mm long larvae were found west of Handa Is., deasity up to 262 larvae/m
surface, west of South Uist, denaity up-to 203 larvae/m“ surface and north of Malin
Head, density up to 177 1a.rva.e/m surface. - The total number of larvae <10 mm long
was estimated to be 269 x 107 s'l‘a.ble_z). Larvae in the 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 Scotlande Other patches of 10-15 mm long larvae were located to the
west of the Outer Hebrides and off the north west coast of Ireland. The total numbe‘
of larvae in the 10-15 mm length range was :estimated to be 114 x 109 (Table 2).
Larvae > 15 mm long were confined to a small patch off the north coast_of Scotland.
The total abundance of >15 mm long larvae was estimated to be 14 x 109. 2 Fofl

The 'second survey (25 and' 26 September) was very restricted with sampling being

! . ’ N

confined to the area west of the Outer Hebrides from Barra Head north to Harris .

(Figs 4 and 5). Larvae <10 mm long were found in two distinct patches, west of
Barra with a maximum density of 340 larvae/m? surface and west of North Uist with a
maximum density of 149 la.rvae/m2 surface, The total number of larvae <10 mm long in
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 density
of 63 larvae/mz_ surface being located west of Benbecula, The total abundance of
larvae in the 10=15 mm length range was estimated at 51 x,1-09. Larvee >15 mm long
were recorded at very low densities (<5 la.rva.e/m2 surface) at only two of the stations
sampled. : - i ;

On the third survey the whole of the known spawning area of herring was sampled
for a second -time (Figs 6~8)es Larvae <10 mm long were found over a wide area at
rather low densities, In the northern part of the surveyed area the major .
concentrations were located in the North Minch with a maximum density of 103 la.rva.e/
n? surface and west of Harris at a maximum density of 63 larvae/m2 surface. In the
southern part of the surveyed area the major concentration of larvae was located in
Donegal Bay, maximum density 145 1a.rvae/m surface with minor concentrations, maximum
densities 46 and 37 la.rva.e/m2 surface respectively, being found north of Malin Head
and Tory Island. The total abundance of larvae <10 mm long was estimated to be
261 x 107 (Table 2). . Larvae in the 10=-15 mm length range had a distribution
pattern that was very similar to that of the younger larvae. The estimated total
abundance of larvee in the 10~15 mm length range was 607 x 107 (Table 2).  Larvae
215 mm long were sporadically distributed over the whole survey area at rather low
densities, but were more abundant in the north than in the souths The estimated
nunber of larvae >15 mm long was 60 x 10° (Table 2).

Discussion ‘ ¢ B s

The main aim of these surveys is to produce a series of data which can be
used to give an estimate of anmual variations in spawning stock size. . Before such
comparisons between years can have validity it is necessary to group the estimates -
into comparable time periods and surveyed areas. As discussed by Saville & McKay.
(1974) it is desirable to split Division VIa into two areas, north and south of

.



56° 30N, The larval abundance data for the past and the present surveys of VIa
on this basis are given in Tables'3 and 4.

Those data indicate that there has been a marked decline in the larval
production to the west of Scotland in 1976. Although larval production has been
greatly reduced the reduction has not been constant over the area or time periods
covered by the surveys. - The most marked decline was observed in the area north
of 56930MN and during the survey carried out in the period 10-25 September, where
the results indicate that the abundance ofall size groups of larvae had declined
by an order of magnitude from the levels observed in previous years. For most of
the other surveys the larval abundances have been reduced to about half the levels
observed in previous years, The only survey in 1976 during which the larval
abundance was not obviously very much lower than in preéceding years was that carried
out on the 25 and 26 September 1976. Because that survey covered only a restricted
area the figures given in Table 3 apparently show a similar decline to those of other
periods, ° When comparisons are made, however, between the larval densities observed
on that survey and those of other years (McKay 1975, 1976, 1977) it is apparent that
larval production in this area in 1976 was at much the same level as in ‘1973=1975.

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 density in early September declined from5523 1arvae/m2 surface in 1972 to
25 in 1975 when the densities in other hatching areas were showing a much more gradual
decline, Similarly larval production to the NW of Ireland increased between 1972
and 1974 whereas larval production to the north of 56°30fN 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 (1974) and McKay (1975, 1977)
compared the mean larval abundances in Division VIa with 'those of other stocks,
notably those in the Central/Northern North Sea, for which both larval abundance and
stock size data were available. McKay (1976) however pointed out that this approach
was not altogether valid as-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 progression of hatching does not vary from year to year,
it should be possible to use the abundance of small larvae during a standard time

~period for comparison with the estimated spawning stock size from virtual population

analysis (Anon 1977). < Examination of the:larval abundance data given in Tables 3
and 4 indicates that the longest series of comparable data available is from the
surveys carried 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 yearsxzwhen two valid surveys are available, has been used towight the
abundances of larvae on the early October surveys. The relevant data are given in
Table 5 and Figure 9, From these it 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 1976. It would
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 1976, production of
herring larvae in Division VIa was at a low level in comparison with the early 1970%s.
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Table 1 Surveys carried out in 1976
Country = - Aren ‘ Pericd No of | .
: ‘ stations sampled
‘Scotland | 54°25'N ~ 59°15'N | 8 - 24 Scptember 181
Scotland | S56°55'N  58%05'W | 25 - 26 September | 21
Scotland 54925'N « 59°15'N | 8 - 25 October 7%
Table 2 Estimated abundances of herring larvae on the various surveys of

Y¥Ia in 1976 (Totals for N and S of 56°30'N given separately.
Estimates obtained by method of Schnack (1973) ..

Date = Survey area . larval abundances x 10° ‘
o £0 mn 10«15 mz M5 mm  Total
© 18 24 Sept - | o of 56°30°N 198 9 1m 305
ol | s 56030 N B 3 92
' . Cosplete survey o 259 114 1% 357
@5 - 26 Sept | S6°55'N - S6%05'N | 231 51 2 284
8'-250ct | Nof 56930'N 145 367 50 562
D 5 of 56°30'W 117 =1 S | 372
| Coxplete survey 252 608 6*}” 934




" Table 3

Latimated abundances of herring larvae in division VIa, North ef
58930'N, in 1965, 1371, 1972, 1973, 1974, 1975 and 1976 in standard
tiwe periods {Alter Wood (3971, 19?3), Saville & M¥cKoy (1974)

and McKay (1975. 1976, 1977))

5;ie group Time #ériod Fstimated odbundance x 10~9 -
of larvse ' 1955 19717 72 1973 197hF 1975 197 ;
1-10/9 MM 761" us 36!»’)‘ 15 x|}
: , 11-25/9 NS 1. 133% 2016 1051 Dy 1 13&.” 198§
C1omm 26/9-10/10 ¥ NS 2388 1665 1376 665 2T
. 10-25/10 b5 319 NS - NS . 788 421" dus
| 1-10/9 NS - @ 669V ms 20V 83 o ms |
o 11-25/9 NS - NS 1356 2553 832" 97" g6
'10-15_’“  26/9-10/10 S NS 2 1‘22 .1' 779 1 234  9'+9 5117
10-25/10 o N - NS BS 1321 33V 267
1-10/9 s 326728360 ms  se9") 508 me
" 11-25/9 ‘NS NS 2775 4569 1506V2108" 305 §
"?Otal 2690/ | NS NS 4586 3586 2832 1661 28h )
10-25/10 1330 1037 ES NS 2366 7951) 562 .

NS No survéy

. m “-.

'No data given

1) Incomplete éurv&y
2) 'Inéluding.yalk ssc larvae



 ¥able b

Egtimated abundances of herring larvae in divigion VIa, south af
56°30'N, in 1965, 1971, 1972, 1S73, 1574, 1975, 1976 in standard :
time periode (After Wocd (1971, 1973), Sav;lle & McKay (1974) McKay .
(19759 1976, 19??)

Size group ’A‘:':me period . Estimated abundance x 10~9
of larvae . 1965 1971 1972 1973 197k 1975 1976
SMe25/20 | NS NS 21 19h NS 153 7
< 10 m 26/9-10/10 NS - NS 3 524 1013 810 NS
o 10-25/10 sob 677 NS NS 727 NS 147
1
© 11-25/9 0l s w29 4 w5 48
10-15 ma _ 26/9-10/10 NS ONS 210 231 1 M8
. 10-25/10 N ND N3 NS 780 N3 240
. 11-25/9 NS NS 51 2y NS 18 92
'.t:cta.i 26/9~1o/1o | NS NS 57 738 1172 972 NS
| 10-25/10 | 87 940 NS - NS 1561 NS 3P

" . NS =~ No survey ND ~ No data givén




Table 5 Estimated larval abundance in late October
and spawning stock size from VPA duving
. the period 1965 - 1976

: Abﬁndance of larvse Spawning'

Year 1 <10mm long -during__g stock size -3
. lete October x 10 (tonnes x 10°°)
1965 919 181

1971 996 - 293

19?2‘ 1 526* h50
1973 , 1 381+ - 38

1974 1515 205

1975 929 . 131

1976 262 o132

* Estimates for early October surveys weighted
by the ratio of early tc late October suxveys in
othex_' years.
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Abundance of <10mm long larvae in late October (x1075)
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