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Invegtigations on abundance and distribution of _
herring larvae in the northern North Sea and adjacent
watera in 1974
by
Ekn Hahlbeck

Summary

The sbundance of herring larvae was investigated at

94 stations east and north-west of the Orkneys and in the
Aberdeen Bank region from 14th ~ 27 th September 1974.
The greatest larvae abundances in the areas investigated
were, as for several years now, observed west and
north-west of the Orkneys. The number of larvae found
during our 1974 invegtigations wasg the lowest aince

1969. As a result of this deterioration, the abundahce
must be regarded as below average.

Introduction

The invegtigations performed since 1962 on herring lar-
vae were continued in 1974 during a voyage of the fishe-

~ ries research vessel "Eisbir",

A research program agreed upon with the Soviet Union and.
the People's Republic of Poland on the investigation of
herring larvae abundance in the most important spawning
grounds along the eastern coats of Scotland and Englend
began in 1963 and has heen carried out up to the present
with slight modifications and only one interruption.

The results of our work have been published by Hyrbnimdg
(1971), Schultz and Hehlbeck (1970), Hahlbeck (1973) and

Hahlbeck (1975). These publications and the present paper

contain exclusively the results of our contribution

towards the joint progran.
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The investigations oan %the sbundacce
ate of

ar2 intended to
the spawning
vestisation of the

he oatimabtion of

stocks whiech can be dexrived fronm
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produce kanowledge regarding the st
i
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larvae and to contribute towards

“herring recruitment. Such knowledys is at present parti-

cularly inportaant since, for example, comnercial berring.
catches are, due to fishing reshrictions and prohibition,
gcarcely available for estimating the state of the
spawniang stocks. Thia paper will report on the abundance
and distribution of herring larvae in 1974,

Material and methods ; . ,
Ychithyoplankton gstations were sanpled usipng the "Hai®
plankton sampler during the period from the 14th to
the 27th of September, 1974 in the course of a veyage
in the north-western North Sea and west of the OEkneys
and Shetlands (ICES areas IVa and parily VIa).

Table 1 shows the number of stabions visited according
to sub-areas, . o '

Table 4 Period of thoe investigations and number of stabions

™ Area Nunmber of Mean number ol

stations herring larvac
. pel‘ Sq»mo Gﬂd )
station :
16 - 22/9/74 East Orkneys : _
‘ (outh of Fair Isle) 33 . 4
24 - 27/9/7% Norbh-wesh Orkneys 40 4

fo
-
!

14 - 16/9/74 Absrdeen Bank
‘ (south of 57° 45°N)

The equipment aud, in principle, %he methods used were
the same as those which have been: used since 1970.
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rtotions were sarpled by duy and by night (Gulf
n sampler, build by Uessra., Hyddobios, Kiel,
fonodur net, megh oize bodbw n yarn cantres: 315 Yy,

warn Phickoess 120 Hy). %he iuclined hauls vhich are
vounl for herring larvae investigations were parformed
wich the “Hai®, -

i 2y w52y S = 2 M. MY, -
Lhe gpead of $he ghis o 3.4 - 5.5 mal The "Hai® wag
. o r P A P S .

towed by means of a'wire zope with a dizmeter of 20 mn

-

aud the lowerisg and hauling specds were .59 « 0,66 /S

o

The depbh of the "Hai " was nonibored ot all statio

the Japanpese cable~lezg depith gauge ’VUKUhO) was used
for measuring the depth. Zhe speed of the ship and the
duration of the haul wers used as a bagsis for debermie-

ba current nmeter
(200 mxn diameber) in the iniet cpeaing of the "Hai" had
"ailed. The area of the “H;i“ opening, and thus the
crosa-~-gechion of the fished water, ig O@g:/m?. On &he

et

ning the volume of fished wabter becpuge

w

assurepbtien that no the? Gecumulatics befora the opening
ot the nov, 50 w’ of waler are filtered onver a distance

3
of 1 nautical mile.

The areas were planimetered for She abundanceg 4 - 9,
-~
10 - 19

i da
20 - 29, 30 - 39 larvae/s™. Iu the figures,
vers of larvy

e

Lo aus! ¢ biave been united So the abundances
1 - g and 10 ~ 39 for »rsasong of clarity. ‘The total
nunber -of Jarvee was cazleulated by sultip lyin" the pla-
nimeterod arca by the mean nuaber Tor the abuandances
concerncd. The numbers of larvae have been caleulated
and degwn &cyaxmtely Lor the thrse aize groups <10 mm,
been sammarised to forn

the ie;gl number of Lavvas,

n-c‘n-
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The positions of bthe stablons in the whole of tho arca
investigated and the totsl mumbor of larvae per cquars

notre are shown in figure 2ua.

Ao Tor severcl years, the greatest abundances of larvae
in the area ianwvagtigaved were found Lo the region wesh
and north-went of the Orkneys. & relabtively greater
abundance than in previsus years was observed south-east

of the Orkneys thig yoor.

(4%

The greatest concenbtraticn wag obacrved west of the
kneys“where it foxms a ‘conbtinucus pattern with s

siuu*e region.of concentration. As in 1973, this sre:
waa further was¥ %han 3491970 and 1971, & censiderabla
abundance to the nerth of the Orkhneys wan observed in
19%7%, as in ﬁﬁ?jv but the concentraivion hore was only
alight ?v lowoer thaw the rain cencenbtration (din 1973 L4
wan about 50 % lowor then the greatest concénbration).

Lovel with the Moyay Flrth, more herring fry, relabit
Yo the cencentrotions wesh and noebh-weat of the Orknays,
wers caught than in 1973. As in 1973, the larvae io

bthis area vwere mors bthan 1% wn loag,.

During 1973 ns larvae were caught on the sberdeen Bank
(soukh of 57°45tK) zna enly one heorring larva vas found
in 1974,

Figure 1 summarigses the distribubion of the length of
the herring larvae. The arithmetic wneans of the lengbh
differ only slightly in the sub-areas gouth of Fair
Isle and porth-wegt of the Orknoys. In the region with
the highest concentrations (northwest of the Orknoys
the majority of tihe larvae achioved a lengbh of 10 - 19

g e 2
ag in the area gouth of the Fair Isgle wiith a lower
concontrabion, .
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This resulb differs somewhat from that of previous
years, The larvae having, for e: tanple, a length of

1 =13 mm In 1973, The mean lenghh forlcur whole area
is greater than in 1973; it was 13.5 mm in 1974, In
contirast to previcus years, ths length distribution of

-5

the herring larvae LU 1974 (see fig. 1) resulted in a
curve with two peaks. Larvae ¢f all size clasges

(fig. &b - ) were found in the area Ve g% Orkneys/
Shetlands (vp %o 5 larvae/m 2 < 10 Wy up te 29 larvae/mg

in the gize class 10 - 15 wn and up 0 & larVﬁe/m2>>15 mm) .

Bmall larvac were observed primarily gouth-east of the
Crkney Isles (fig. 2 ). The majority of the larvee
belonged to the medium class which was found distribubed
throughout the whole investigabted area as the predominge

ting sizo class excepd in bhe Moray ¥irth region (fig. 2 e¢).

The distribution pattern of these larvae corr@sponds to
that of 1973. Large larvae were observed in nntcworrhy
numbers in thoe Moray Firth (fig., 2 d).

4 relatively higher number of lavvae were caught in the
aren gouth of Fair Isle than in 19Y1 and 1973. The sug-
pecled drift from the reginn west of %he Drkne"rwSheblanas
into the HMNorth Sea appears fo be noticeanble in flgures

2 a - d.

5. Digcussion

Table 2 coutains the estimates . of the herring larvae

abundance according to the three size classes and

gub-areas for 1974 and for compericeon, the estimates

from 1969 - 1973, The values for 1969 - 1973 have been
low

revised to izke the fo 'ing in%o congideration: during

e 7 o
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“-thu ﬂr*@iﬁal d“ia“ﬂﬁn&tie“ of tho v$l¢3” “or 1966 < 973,

*ha qua nu*by o2 waber fished wao based euly oo She

" hauling Proces 11, vhercas in the revised values both

P - S 34 P I | ]

: th@ ]quth. aud %hs hawling- 4isbanoas ol ho “Hgi® -
o

‘have besn wvopnidered. £nis acceunts for the differonces

in cozparison %o Hhs provieuwsly published veluesd.

 Pable 2 | R ‘
. [ : . . . .
- Potal nmumber (x %0)) of nerring larvas in the arca Lli-

vestigatod in the North Son and adjacent waters from
'EQGQ Lo ’3” 13N ' ' .

Period . Fombor 10 10-15 315 Total
' g gtne ma mm - mm
.o _ tiong .
 Botal 195G 27. Q.. £,10.69. 64 28 199 137 364
, caat Opimneya/ R o - ‘

- Shoslends 27, Ge= 39¢0w§9 22 5 - 74 84 163
g OrhnOJax 2 ' BN ' o
°Lotlun . 3 100 B.ﬂO 69 #2_ 23 125 53 240
m%uﬁl 1070 22,40, ~ 27.10.70 56 . 5 €% 167 236
:ﬁm,mmmws . ' ST -

22,70, w239100?0 a2 5 24 93 122

Xapt Bhetlonds/

KU Orkneys 26,10, 27.,10.70 19 -~ 40 o4 414
Lotal 1971 16, 9gn‘eay 2,71 102 124 339 %4 557

Fant Orknoya . n o ' '
16, So= 230 Y71 44 . 28 62 42 - 132

N Orkneys 25, Qe 28, 9.1 40 ° 88 245 43 376
Puchan/Abazs- | - o o
deen Bank 21. 9e= 23. 9,71 18- 8 2 9 5G
 mcta171973'i3a 9awe 2he H.73 97 - 138 774 101 1013
Zast Orkneys | . B e

. 89 9»*' 200 9973 39 5 79 30 114‘
Aberdeen Bank ‘ o ' o

: 1ja 90"“ “i‘?ﬁ '90?3 24 . n .A - b

NV Orknoys 21 Qe 24. 9.3 34 433 . 695 7% - BSY

Total 1974 4. 9.- 27, 9.74 S% 57 170 101 328
Bast Orkn., 17. 9.~ 22. .74 33 36 78 51 - €5
Aberd.Bank 4. 9.~ 7. 9.74 21 - - - =

NW Orkneys 24. 9.~ 27. 9.74 40 21 92. 47 160
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Compared with 1971 and 1973 (we were unable to investi-
gate the herring larvae abundance in 1972), the low
abundance in the West Orkneys in particular reflects a
remarkable deterioration in the abundence of the larvae
over the whole ares investigated. The greatest difference
between our investigations in 1974 and thoge .of previous
years is to be found in this region.

The abundance found west and norbh-west of the Orkneys
in 1974 is about 1/5th of the abundance obscrved in
1973, whereas the abundance east of Fair Isle in 1974

is rather higher than that for 1973, '

The numerical abundance valuegs (see table 2) differ con-
siderably for the whole of the investigated area from
thoge for 1971 and 1973 (altogether about 1/3 of the
1973 numerical abundance values in 1974),.

Our investigabtions for 1974 showed, taking into conside~
ration the compargble periods involved, the lowast lar-
vae abundances since 1969 - since the connengemant of
our vork to the west and north-weat of the Qrkreys. The
fact that we woere unable to undertake investigations in
1972 has been taken into consideration. The resulia of.
the ICES Herring Larvae Program of 1972 (Saville, A. and
McKay, D.W., 1973) indicate the above-average numbors of
larvae for 1972, so that, in comparison tothe internation:l
results, it can be said that the lowest number of larvac
?aince 1969 wag found in 1974.

‘Wood (4974) gtresses the importance of the herring larvae
‘production in the region west of 4°% and ite importance

for interpreting the results of all herring larvae investi-
gations in the North Sea.

According to our investigatiens which, sz in 1971 and
1973, extended beyond 499 in this year too, the problenm

(e P
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of distinguishing betweor the larval abupdance in ICES
area VI g from that of the north-western Novth Beg

(area IV 8) cancobt be answered. As in 1973, the larvae
ghowad & pronounced concentraticn west of %the Orkneys

in 1874, In 1973 and 19%4 it was Curther west than in
1970 and 1971 and merged in 1973 and 119%7% at the castern
boundary with the distribution area unorth of the Orkneys,
The three size classes of the herring larvase vccurred

in the same ratiog in both sub-areas.

In the ICES area Via,the larvae stocks of diffoerent ori-
' zinegs can merge. '

Our investigations have produced no direct prool for a
large scale drift of herring larvae from 4% into the
North Sea which, however, occurs in fome years.
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