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INTRODUCTION

Ackefors (1974) presented the results from a three year study of catching late

herring larvae just before metamorphosis with an'Isaacs-Kidd Midwater Tra\ll

(I.K.M.\l.T.). The paper was discussed at the ICES'meeting in 1974. At thc end

of that meeting the following statement was made: " Interest was expressed in

the results achieved in sampling late herring larvae in the Skagerrak area using

I.K.M.W.T. hauls at night. It was agreed that similar studies should be made in

conjunction with thc North Sea Young Herring Surveys by participating countries

to investigate whether in that way an earlier estimate of recruitment could bc

madeII •

lt was proposed that during the North Sea Young Herring Survey. in February, 1975,

the participating vessels should make I.K.M.\l.T. hauls at night to catch O-group

herring in conjunction with the trawling for l-group herring in the day~time.

During this first joint attempt to catch O-group herring, it was decided that

each country should apply its own methods of using the I.K.M.W.T. During thc

cruise with the Swedish research vessel ARGOS, Ackefors & Hagström (1975) made

a methodo1ogical study in order to find out, if oblique or horisontal hauls at

surface during night were suitable for larvae surveys with the proposed gcar.

A three year study in April, 1972-1974 in the Skagerrak area with only horison

tal hau1s nt surface during night had shown thnt Inrge amounts of 1ate herring

larvae could be caught with I.K.M.W.T. (Ackefors, 1974). The present paper deals

with thc results of horisontal as weIl as oblique hauls in February, 1975, in

the areas Kattegat, Skagerrak and North Sea (fig. 1).
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MATERIAL AND METHODS

The invcstigation was carried out in February 5-22, 1975, in the Kattegat, Skager

rak and North Sea (fig. 1). The area sampled in the Skagerrak comprised both

shallow areas inside the 100 m depth curve and deep areas. The station net in

the North Sea was mainly inside the 60 m depth curve. At certain stations thc

depth \~~ not more than 20 m. In the Kattegat the depth fluctuated from 20 to

46 m. In fig. 1 only the first samplc at each station is reproduced with a nurn

ber.

An Isaacs-Kidd Midwater Trawl (I.K.M.W.T.) was used with an opening of 4 x 2.5 m.

The tra\ll was 10 m long with a mesh-size of 1 cm except in the cod-end (3 m long)

which had a mesh-size of 0.5 crn. An extra inner cod-end (1 m long) with a mcsh

size of 0.15 crn was inserted in the cod-end. A net-sond was attached to thc uppcr

frame of thc I.K.M.W.T. It was therefore possible to check each oblique tO~T, while

the tra\/l \ms operating from surfacc to a depth of 3-4 m above bottom and thcn-up

to surfncc again. In deep areas the tows were made down to 50 m depth. At cach

station onc oblique and one horisontal tow were made after each other. Uith a

few exceptions this scheme was fo110wed during the whole cruise. The duration

of each tO\T was 20 mine All operations were pcrformed from 1900-0500 hrs local

time, i.c. from two hours after sunset unti1 two hours before dawn. In total 65

successful tows were made, 34 obliqueand 31 horisontal ones (fig. 2). Thc towing

speed was 3.5 knots. The horisontal tows samplcd the water co1umn from surfacc

down t~ 4 m dcpth.

The larvac w~rc preserved in 4 % formalin. The results of all tows werc raiscd to

30 mine tO\lS to get comparable resu1ts with previous investigations •

RESULTS

a. Hydrographical notes

The salinity and temperature were quite different in the various parts of thc

samp1ed area. The Kattegat (Area C) was strong1y inf1uenced by the Baltic 'iater

current coming from the south. In February the salinity fluctuated from 11 to

22 ~. Gradually the salinity increased to about 26 ~ at 20 m level. There ,mg

a halocline between 20 and 30 m. Be10w the halocline the salinity was more than

30 ~. Thc temperature was about 4
0

C at surface and increased gradually to 6_7°C

at thc decpcst stations.

In thc inner Skagerrak (Area A) the salinity fluctuatcd from less than 22 ~ to

33 'at surface. The isohaline for 30 ~ was at 20 m level close to the coast.

The isohaline became closer to the surface further out from the coast. At l0032'E
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it was just below the surfaee. At the border line between the inner Skagerrak

(Area A) und the outer Skagerrak (Area B) the salinity inereased from 33.5 ~

at surfaee to 34.8 ~ at 50 m level. The surfaee temperature inereased from less

than 20 C elose to the eoast to'more than 4
0
C in the western part of the urea B.

The isotherm for 5
0
C was at 20-30 m level elose to the eoast and at 10 m level

further out from the eoast.

In the outer Skagerrak and in the North Sea (Area B) the salinity was more than

33 ~ at surfaee and about 35 ~ at 50 m level. The temperature was between 5 und

60 C from surfaee to bottom. I~ deep areas the temperatures were up to 7.50 C in

some parts of the water column.

b. Biologieal observations

In February, 1975, 31 horisontal surfaee hauls (table 1, figs. 2-3) and 34 oblique

hauls (tnble 1, figs. 2 and 4) from surfüee to bottom were earried out. The num

ber of herring larvae was larger in area A in sampIes from horisontal hauls than

from oblique hauls. In area B the oblique hauls eontained more larvae than the

horisontal hauls. Very few larvae were found in the area C. The mean number of

herring larvae in the area A was 13.2 (horisontal hauls) and 3.0 (oblique hauls).

The eorresponding figures for area B were 4.7 and 15.7 (table 1). It is thus

obvious th~t in one area the horisontal hauls and in another area the oblique

hauls \rere more sueeessful. The values were analysed with the Student's t-tcst.

At a level of 95 % signifieanee the populations are differently distributed in

the two arens (Aekefors & Hagström, 1975). Later the figures were testcd uith

the Mann-\nlitney U test, whieh is a nonparametrie test. The results indieate that

the null hypothesis (HO) may bc rejeeted at both 2.5 and 5 % signifieanec levels •

Henee the population of herring larvae in the inner Skagerrak was differcntly

distributed than the population in the outer Skagerrak and the North Sea. The

herring larvae were thus eloser to the surfaee in the inner Skagerrak than in

the rest of the investigation area. In the outer Skagerrak and in the North Sea

on the other hand the main eoneentration of larvae was somewhere in thc dcpth

range from 4 m below surfaee to bottom (fig. 2).

The total number of larvae from sampIes in the inner Skagerrak was 145 and thc

mean numbcr per 30 mine haul 8.1. The eorresponding figures for the outer Skager

rak ineluding the North Sea was 367 and 10.2.

The mean length of larvae was rather similar in areas A-C, horisontal hauls 32.9

34.2 mm, oblique hauls 31.9-35.0 mm (rigs. 2-3). The size range (21-42 mm) \ms

also similar (cf. Aekefors & Hagström, 1975). The total mean length for all

herring larvae was 33.7 mm and 32.7 mm ror horisontal resp. oblique hauls.
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The mcan weight of the larvae was in the range of 0.06-0.09 g. The total mean

weight "üs 0.08 9 (tab1e 9, figs. 2-3).

DISCUSSION

The hcrring lürvae, 30-40 mm in length, caught in April are considered to be

the rcsult of autumn spawning hcrring (Jensen, 1949). The herring 1arvac "ith

a mean length of 32-34 mm in February, reported about in this investigation,

are also considered to be autumn spawners.

The main issuc for this study was to report if this type of 1arva investigation

is a suitnble way to get an earlier estimate of recruitment to the herring stock.

The results are not encouraging, because the number of herring larvae was not

very largc. On thc other hand thc present investigation covers a rather small

area and is limited in time. Ackefors (1974) reported about investigations in April

1972-1974, in the inner .Skagerrak with a much greater density of late herring

1arvac. His mcan values for 30 mine hauls were 49.8, 19.2 and 361.4 herring lar

vae for thc three reported years. In 1974 themean .number· of larvae for statis

tical squnre 1539 was as'large as 614.7 larvae per 30 mine haul. This might

indicate that April is a more suitable time for sUch.investigations. On the

.other hand thc unpublished results from thc investigation in April, 1975, indi

cates a vcry low density of late herring larvae (Ackefors, unpubl.). It is thcre

fore eonccivable that thc 1974 year-class of autumn spawning herring in thc North

Sea is vcry "cak.

The different vertieal distribution of late herring 1arvac in thc inner Skagerrak

compared "ith the outer Skagerrak and the North Sea is conspicuous. The different

hydrographical eonditions in thc two areas might be the reason for the different

distribution. In the inner Skagerrak the sa1inity at surface was in thc range of

22-33 'P "hile in thc outer Skagerrak and thc North Sea the salinity was in thc

range of 33-35 ~. The temperature was 2-4°C in the inner Skagerrak and abovc 50 C

in thc outer Skagcrrak and North Sea. The brackish water conditions seem thus to

be thc reason for the different bchaviour of the herring larvae in the tuo areas.

Johansen (1925) found the same thing in the brackish water of Kattcgat in his

investiga~ions in April. Another explanation might be that the stabi1ity of the

water is areater in thc inner Skagerrak than in thc outer Skagerrak and thc North

Sea where thc turnover rate of water is bigger (Svansson, pers.comm.).

The mean length of larvae was in the range 32-34 mm (cf. tab1e 1) whieh is about

the same 1cngth that Ackefors (1974) found for aperiod from Mareh 19 to April

4, 1973, in thc inner Skagerrak. The mcan weight was 0.06-0.08 9 in Februnry,

1975, "hieh is slightly less than 0.10 gwhich Aekefors (1974) found in April,

1973. In 1972 and 1974 when the investigations took p1acc two wceks later (in
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the beginning of April) the mean 1ength was about 40 mm and the mean weight

0.21-0.26 g. In 1975 when the investigations were carried out from the bcginning

to the enu of April the mean length for different samples were 32-46 mm and the

mean \lcight 0.09-0.43 9 (Ackefors, unpubl.). The figures indicate a rapid grovth

rate of herring larvae during April.
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Cont. tablc 1.

b. oblique hauls

Area Number Total Mean Range Mean Mean
hau1s number number number 1ength weight

larvae 1arvae 1arvae mm 9

Area A

1439 3 2.9 1.0 0-1.5 33.5 0.04

1539 4 7.5 1.9 0-4.5 34.3 0.09

1540 2 16.5 8.3 1.5-15 30.5 0.06

Total 9 26.9 3.0 0-15 31.9 0.07
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - -I

Area B J
I

1133 '1. 55.5 13.9 10.5-21 33.1 0.09

1134 2 34.5 17.3 9-25.5 32.8 0.07

1136 1 6.0 6.0 6 28.3 0.08

1235 3 53.7 17.9 5.7-34.5 33.9 0.10

1236 4 46.9 11.7 1.5-21.4 33.0 0.09

1337 2 78.0 39.0 16.5-61.5 32.3 0.06

1438 2 7.5 3.8 1.5-6 30.4 0.05
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total 18 282.1 15.7 1.5-61.5 32.7 0.08
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Area C

1141 1 0

1240 1 0

1241 2 0

1340 1 0

1341 2 2.7 1.4 0-2.7 35.0 0.07

Total 7 2.7 0.5 0-2.7 35.0
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Grand
total 34 311. 7 9.2 0-61.5 32.7 0.08
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