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Investigations on sbundance and distribution of herring lorva
a ace a

in the northern lorth Sea and tere in 197%

1. Iniroduction

The investigations on the herring lsrvee abundence which have
been performed since 1962 were centinued in 1973 during a voysge

oy

of the fisheries resegrch ship "Bisbir".
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A Tegearch program sgreed upon with the Pecples Republic of
Poland and the Soviet Union for the investigation of ihe‘herring
lsrvac abundence in the most importent spowning areec oalong the
cast coaotis of Scotland snd Englend started in 1963 end hos been
continued with only & single interruption (we were unoble to in-
veoulga,e*tne herring larvae abundence in 1972) until the pre-

sen ime.

The reccults of our work from 1962 to 1967 werc vublished by
Hyronimus in 1971, those for 1969 by Schultz and Hahlbeck in
1970 and thooce Tor 1970 and 1971 by Haohlbeck in 1973. The above
‘ this paper deal cxclusi vely with the results
of our contribution to the Jjoint progrean. '

o)

publications -an

}Jo

The investigotions on the herring lervase abundence sre inten-
ded to clprify the problem of recruitment snd to contribute to-
wards ascessuent of the coming yesr closses.

This poper desle with the sbundence end distribution of her-
ring larvee in 1973%.

Moterianl eond llethode

During s voyage in 1e north~western lorth Sca and west of the
Orimeys end Shetland Isles (ICES arcos IVa and pertly Vie), ich-
thyoplankion stations were sampled during. the pericd from the

1%th to the 24th of September using the "Igin plonkton sompler
e

end, in order to compare the catches obteined by the “ini" and o
ring trawl, a Ting trawl st 13 gtations. Cnly the catches
cbtaincd with t "Hai" ore shown in all tables snd figures.
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mable j: Date of the investigotions and number of stia tions
' . " . i Meon number of her-
. of o

- . . Humbe : :

ate Ares unt23§o§: ring larva e/r2 and

‘ . . ) wd " = S t_gon i

18.9 - 20.9 eastern Orkneys 39 5 o

_ {oouth of Fair Isle)

21.9 - 24.9 north-west Orineys 54 5%

1%.9 = 17.9 Aberdecn Bonk 24 0

The "Hei" gtations were sempled dey end night (Gulf III plenk-

. b K4
ton sempler fronm llgssrs
oo e vra A
sise: 315 lly be

—

c
St 2 X 22 W I
thickness: 224 My).

a only cn Aberdeen Benk, mesh size: 355

. Hydrobios, Kiel, mit Moncdur net, nesh

ween filement centrec; yarn thickness: 120 My;

34 3
Ify; wire

\}-

the herring lovvee inves tigations were performed by the usual

~obligue heuls using the

The cpoed of the ship was 5 HemeThe "Hel" was towed mainly by

mezns of o wire rope wi

HIT a0
D8N

Atk -

th & diameter of 10 mm and the meon houl-

ing and lowering opeed was 0.66 m/c.

O

The depth of the "Hai™ was rccorded at all stations. On the

Abnrac en Bank, the ssempler woes esquinped with & tresnsdéucer fron a

net sounder whiclh wes connected to the ch

}e

p by & nct sounder

cable in order to check the depth. The simultsancous usce of a wirc

rope &nd a net sounder cable reduced the siability of the "Hoi".

Steady sompling ot o1l depths was not possible at oll times owing
I

to the differcni houling

opeads of the cable oand trawl winches.

In the other working oreas containing the majority of the sta-
tions sompled during the voyage, the Jupanece cableless depth me-

1ter (FURUNO) wos used.
the haul were used gs a

water fished.

The unkmown Tiltration rate of the "Hai" has,

derced sufficlently good

m

The instel

lation of the flow meter (200 mm

12

.

The speed of the ship and the duration of

basls for calculating the quantity of

in the pest, hin-
quantitative ansalysecs.

dismeter) in the

inlet opening of the "Hel" in 1974 will introduce o new quality

in the future evsluation

*
flow meter is calibrated

of cotches obtained by this seapler. The
by & f£fluid flow calibration device. o

2.



The o rea of the "Hai" opening, ond thuc the cross scetion
of the water bodv fished, ic 0.027 mz. On the condition
no pressure que-ls P '“ed before uhe net opcning, 5C.0 c¢bmr of
WSt}“‘a e . flluercd whlle towlnv over one nautical mile

The sress of the rerlonu~w1th ‘abundancics of 1-9, 10-19,
20-29, 30-35, %Q*w9, 50-59, 60-69, ... larvec were measured by
plenimetry. The abundoncies are shown in the Tigures in the

G—
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tegories 1-9, 10-49, 50-250 eand atove 250 for reasons of clori-
ty. r~“h‘e toidl ndmber of larvsc was calculated by wmultiplying
the measured erca by the mean nun 1er ol larvac in the region
couceracd..

“he numberu of larvac wers calculoated ond drawn scporotely
for the three size groups <10 mm, 10-15 mm and >1% ma ond were
sumneted to obtain the %total number of larvae caught.

©
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igure 2 shows the tions of the stations in the whole of

-

09
the investigated areo to etxer with thc total number of larvsoe

per square zclrc.

The highest lervae abundancies were found, as for the last
severol ycars, to the west ond north-west of the Orlkmeys.
The larvee were concentrated moinly to the west of the Ori-

neys where they formed a single continuous sreo with o single

. concentration. They were found further to the west thon in 1970

and 1671.

This wos. augmcnuLd in 1973 by a CORuDlCHOUolJ dense distribu-
tion northwsrds. of the Orkneys. The proportion-of lervoo >15 mnm
was conspleuously larger here then in the arca to the‘v‘<t cF
‘the Orkneys. ‘

Less herring lorvae werc found in the iforsy Firth region then
in 1971. The lerveae here generally exceeded 15 mm in length. On

d

-~

[

the Aberdeen Seonk, where nuambers worth mentioaning were {eound in
1971 for the first itime, no herring lervac were caught in 1973.

Figure 1 gives en impression of the length distribution of
the herring lorvse. The mean lengthd differ in the subareas to
the south of Fair Isle ond to the north west of the Orkney Icles

ey
only insignificently. liost larvac in the srea with the highes

Je



sbundence {north west Crkneys) recached a length of 11 < 13 mm,
this olso epplying to the area south of Feir Isle (mesn length

LY

12.4 ) where the abnndandé was not so higl /Lq“vap of o1l
size clesscs { figures 2b - 23) were found in the West OrXxneys/
Shetlends arco.

.

Small lorvae were found prinarily in the northern pert of the
whole area investigoted.

ing,

The majority of the larvee bdalenged to the mediuvm sized group

which formed the lorgest size group throughout the area investi-

gated except in the Horsy Firth region.
8

Small quentities of lerge lsrv in noteworthy concentrstions

[y

were found north of the COrlneys znd in the Horasy Firth.
Mora lorvoe were found south of Fair Islc thon in 1971. The

cuspected drift cen be secen in figures 2a - 2d4.

Toble 2 shows the es 1muteu of the herring lorvae oceurrence
in the three size groups end subercas for 1973 together with

ihe estimates from 1969 and 1971 for purposes of comparison.

Compored with 1671, a noleworthy

o

igprovement in the lorvae
avundonce cen be seen, posriicularly as s recult of the sddition-
8l ares with o high ebundence nerih of the Crkneys. The numeri-
cal valuco for the sbundsnce in the north west Orkneys arco
¢ table 2) differ conoideradly tfrom those for 1971. Cur in-
vestigations in 1977 found the highest abundencies since 1969
although it chould be noted thet we were uneblc to investizate
the larvacs during 1972. Decpite this iuprowement, the asbundsance
should not be assessed as cbove average. It should alse be r“—
membered that, sccording to NEULLEN and HEMPIL, the nylon net
used in the "HoilY for the first time in 197% hss beiter fish-
1 " net. Comparoed with the rescults
Saville end L Kay, 1973), the sbun-
danees in 1673 were lower than in 1972.

OCD (1970) suggested that the larvec occurring in the ICHS
Shellands should be sceparated
or

ca IV o).

e

o
~
s
~
C

orea VI a west of ihe Crineys

irom the larvae in the norith western North Sca (



It has not Leen pos »iLlc to s0lx

'4
our investigetions which in 1971 and in the year discussed
nur

o
here went beyond 47VW.

In 1971, the distribution of the larvae west of the Orkneys
covered en uninterrupted ares with o prenounced ¢

® L
region. The cmall and mediun siged larvee feorming the larser

3

3

part of ithe larvse were nore numerous in the cestern part of
this.ccnccntrazicn aTCh.

m

The concentration wos

3
"
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the Crkneys was also strongly pro—
neounced in 1973, but it was loecated further to the west then in
1970 end 1971.und, a ‘ :

the con uousiy dense cccurrence nerth of the Orieys. The
proportlon of laxvse 215 mw is aloo conecpicuously larger in this
area thaen to the west of the‘OAnnc":. fhe sumoll and medive sized

lervae foraing the major rt of the gbundsnce indiente ithet &
R ©

w3

spavning ground exists in the western part of this osreao of con-

centroation:

. . g .
Table 2: Toinl nuuber (x 107) of herring lorvvc in the investii-
ated sres of the XNorih Sca and adbacent woters

ThamMo= 1015
st Nunbar of v s 2 NG e Mmoo
FHerioa atntiona QjO»;.x..u. . PR RNy LO
Total 14.9 - 5.10.69 105 624 365 140 5

Last Crxneys 17.9 = 20.9.69
Aberdcecen Banii 14.9 - 10.9.69

Orkneys 27.9 - 3.10.69
. Shetlenda/
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. Fair lele

Total 16.9 ~ 23,.9.71 1C 163 521 G2 776
Best Orkneys 10.9 - 2%.9.71 44 %2 58 51 160
Aberdeen Bank 21.9 - 2%.9.71 1¢ 6 69 - 74
W Orzners 25.9 = 28.9.77% 40 125 294 A1 542
Totel : 1.9 =~ 24.9.73 97 193 1474 [T
Lot Craneys a6 “r - e r e

(3. Fuir Isle) 18.9 = 20.9.73 oY i 252 T4 299
Aoerdeen Lenk 13.9 - 17.3.77% a4 - -~ -

S Onkneys Z21.9 ~ 24.5.7% %4 156 1212 100 14
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Sunmar g, it must be said that lorvee populstions of dif-
es ¢ c

- n
ferent origines
but do not merge

e
ottention in future investigatione.
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Fig.2d  Numbers of (arvae >15mm below 1sq. matre

| Narth-Western NerthSea
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