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1. Purpose and scope of the ICES Young Herring Surveys

The ICES Young Herring Surveys are aimed at obtaining estima-~
tes of year-class strength of I-group herring (1.5 year old)

in the North Sca and Skagerak. These estimates are required

by the Herring Assessment Working Group in order to advise
TAC's for the herring in these areas. The I-group herring will
recruit to the adult stock in the summer of the following year.

The abundance of I-group herring is estimated by means of a
bottom trawling survey which covers most of the North Sea,
Skagerak and Kattegat. The surveys were first made in 1960 and
1961. After a break of 3 years they were resumed in 1965, af-
ter which they have been continued without interruption until
the present. The surveys are always held in the month of
Feboruary. Thec number of participating countries has gradually
increased, and at present 8 different countries cooperate in

the programme.

Results from the surveys have been reported annually to the
ICES Statutory Meeting. In addition to these reports, the
Working Group on North Sea Young Herring Surveys has evaluated
the results and discussed the survey methods on a number of

occasions (ICES 1974, 1975, 1977a).

In addition to information on I-group herring, the surveys
also yicld data on the distribution and abundance of O-group
herring (larvae of 0.5 years old), juvenile gadoids, mackerel,
sprat and also on hydrography. Data on hydrography and other
specics thon herring are presented to the ICES Statutory lMee-
ting in separate reports.

Participation in the 1977 svrvey.

Country

Dennmarl:

France

Germany (Fed. Rep.)
Norway

The letherlands
Sweden

United Kingdon
United Kirgdon
Ue.S.5.R.

Ship

Dana

Lz Perle
Anton Dohrn
Johan Hjort
Tridens
Argos
Cirolana
Explorer
Aliot

Fishing gear and _methods

Period
1 Feb ~ 4 Mar
6 - 22 Feb

20 Jan - 18 Feb
9 Feb - 5 Mar
7 Feb - L Mar

7 - 22 Feb

L Feb - 3 Mar

8 Feb = 2 Mar
20 Jan - 10 Feb

Sampling for juveaile herring was concentrated in a standard
area of 53 statistical squares, as defined in a previous report
of the Working G-oup on llorth Sea Young Herring Surveys (ICES
197lt). The arnaners Within this standard area have been divided

e b

into 3 different itrata according to fish density during past
surveys. Each square was to be sampled by 2, 6 or 12 hauls,
depending on the niiratum to which it belonged. Hauls in the
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herring standard area should be made cnly during daytime; i.e.
between 15 minutes before sunrise ond 15 minutes after sunset.

In addition to the herring standard area, a large number of
squares in other parts of the North Seca were sampled for juve-
nile gadoids. Hauls in these '"gadoid squares'" were made both
during daytime and at night.

Trawl sets were made ol randonl positions within the allocated

squares, without using acouctic information on fish distribu-

tion. Recommended trawling time was 71 hour, but some countries
made hauls of 1/2 hour duratica in order to increase the num-

ber of hauls per day.

Because the decision on the choice of a standard trawl was
postponed until the Vorking Group Meeting in May 1977, there
was no unifornity of fichking gear during the survey in February.
Most countrics uced the sane nets that they employed during

the previous surveys (Corten, 1976). The lletherlands utilized

a High Opening Rottom Traul (IIOBT). This net is known to catch
more herring than the 73 ft herring trawl that was used pre-
viously. The French vesscel uged a semi-pelagic trawl with
shortened wings, which was assumed to catch less herring than
the GOV trawl that was uscd in the previous year. The Eaglish
"Cirolana' had very [z co sl thits herring trawl in the be-
ginning of the cruise. After the rigging of the net had been
slightly altered about haliway during the cruise, the catches
were comparable to thoge of cther ships in the same area. It

is assumed that the lower Iishing power of the French and
English vesscl hos been cempensated for by the higher fishing
power of the Cutch vessel, and that the average fishing power
of all vessels wagz conparable to previous years.

Calllbratlon of gear ond nethods.
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In allocatinz trawl staticns %o

Tes
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various countries, the

L

participating veusels were grovresd in pairs, and the two ves-
sels in each poir weculd get o Zdentical set of trawl stations.
In this way, the »olative fighine pover of the two countries
in each pair ccrlc be sompared, cvew if the chips did not fish
in the same sguares siwvliitacously. The Dutch and French vessel
worked side by cida Tor most of fthe survey, in order to obtain
comparative data on twvo goavrs thint had been proposed as a

standard gear for tlhese surveys. The results of these compa-
rative fishing experimonts have beon wsed by the VWorking Group
during its meeting in May (ICLS 1¢77-).

~

During the weekend i 132-73 Tebrvary a mceting of several par-
ticipating vessels was arranged in the port of Esbjerg. This
provided a good oprcrtunity to compare fishing gears used by
the various countrics, and to diccuss technical problems ari-
sing from the work at sea. Following the meceting in Esbjerg,

one day was spent in a demonstration at sca of the various
trawls that had been proposed an a standard gear for the survey.

Results of the trowl suvvey.

A total number of 331 valid herring hauls (i.e. hauls made
during daytime and without gecar domage) were made, out of
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which 215 were made within the herring standard area. A list
of valid tows, giving the number of I-group per hour and their
mean length, is given in Appendix I. The mean numbers of I-
group herring per square are presented in figure 1. Catches of
I-group herring were extremely low in most regions of the
North Sea, just like in the previous year. The main concentra-
tion wwas found in the German Bight, north of the Dutch Wadden
Islands. The usual concentration of juvenile herring near the
entrance of the Skagerak was far less pronounced than in other
years. Very few herring were encountered in the central and
western part of the North Sea.

In the herring stuandard area of 53 sqaures, only 1 square had
not been sampled (34F2). To compensate for the missed sampling
in this square, a correction was applied (correction factor
taken from ICES 1974, correction formula taken from ICES 1977a)
The corrected mean value for the standard area of 53 squares
is 326 fish/hour.

In the most recent report of the Working Group (ICES 1977a),
the standard area has been increased by 4 squares in the German
Bight. This results in a new stondard area of 57 squares.

Out of these 57 squares, a total of 55 was sampled during the
1977 survey. The corrected mean value for the standard area

of 57 squares was %42 fish/hour (correction factor for the

two missing squares taken from ICES 1977a).

Table I gives the mean abundance indices for the standard area
of 57 squares for all Young Herring Surveys starting from 1960.
It is evident that the aburdance of juvenile herring during
the 1977 survey was the lowest but one on record.

Precision of the survey estinate
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In order to calculate the precision of the survey estimate, the
individual hauls were grouped by stratum ac described in ICES
1975. For each stratum, the mcon and the variance of the mean
were calculated. Next, the stratified mean and its variance
were calculated:

stratum 1 2 3

number of squares 35 12 6

number of hauls 75 69 73

stratum mean 293 hz2 432

stratum variance 953773 1633325 554608

variance stratum mean 13065 23671 7597
stratified mean 340

variance stratified mean 7009

standard error stratified mean 83.72

90 % confidence limits 3% + 1.65 x 83.72 = 340 + 138

The stratified mean calculated according to this procedure is
slightly different from the one that is obtained by taking the
mean from all squares (see above) and the latter is taken as
the most accurate estimate. However, the 90 % confidence limits
calculated here will give an indication of the precision that
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can be ascribed to both estimates of the mean abundance.

Results of the Isaacs-Kidd net survey.

Several countries employed Isaac-Kidd nets to sample O-group
herring (big larvae) during the 1977 Young Herring Survey. The
exact construction of the net and the fishing method were des-
cribed by the Working Group on North Sea Herring Larval Surveys
(ICES 1977b). In this report the results are presented of the
sampling conducted by Sweden, The Netherlands, England, Scot-
land and Norway (figure 5). The results from the German sampling
were not yet available at the time of writing this report. It
should be noted that England did not use the standard Isaac-
Kidd net but the Boothbay net which they also employed during
previous surveys.

In addition to the work carried out during the YHS in February
1977, The Netherlands made two IKHMT-surveys in December 1976
and January 1977. These results are presented in figure 3 and

L,

The distribution pattern that emerges from the surveys in
December, January and February shows that main concentrations
of larvae occurred in the northwestern North Sea. This was
rather a surprise as most sampling effort had been directed
towards the southwestern North Sea (at least in February).

In fact, very few larvae were found in the eastern North Sea
and the Skagerak.

It is difficult to indicate the place of origin of the larvae
found in the northwestern North Sea. It is unlikely that these
larvae originated from the Orkney/Shetland area, because in
that case they should have been transported much further away
from their place of birth after 3 months. It seems more reaso-
nable to assume that these larvae were born near the Hebrides,
then were transported northward, and finally entered into the
North Sea between the Orkneys and Shetland Islands.

The question remains, however,where the larvae from the Orkneys
and Shetlands have gone. In normal years they should have
reached the entrance of the Skagerak by February, but they
were almost completely absent from this region in February

1977.

Larval densities in the southern North Sea were very low, and
this would indicate that very few larvae survived from the
spawning in the Flamborough/Whitby area and the English Channel.
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PABLE 1 -~ Abundance indices of I-pgroup herring during 1997
previous years for standard area of 57 squarcs.
Abundance in no'g/hour, corrected for incomplete

) P

pling of standard area.

Survey year

/hour

1960
1961

1965
1866
1667
1968
1969
1970
1971
1972
1973
1974
1975
1996
1977

-

-
N e M N N

-~

- -

') Considered to be inaccurate.




PEENDLIY 1

-~ List

of valid

herring hauls.

%quarc Stratum | Country i;grggﬁr ?Zi;th Square | Stratum | Country ;;irgzir ?i:;th
3513 - FRA 88 16.7 3653 3 NG 1123 1.7
335k - NET 8l 1G.3 L L DEN 82 16.7
ShED - " 243 184 " " " ?h 16.0
51‘331,} % " 91*, 15.5 t ] 1 25 4(‘?,5

n n 1" G5 15.0 n " " 116 16.0
1 (1] 1] 456 15_2 17" T t ;};'5 ]f3.9

13} (1] 1] : 24 16_3 t n 11 3}15 ’}{‘).’i
" " " 2Loo 4.2 n " NET 142 5.9
" " " 64 18.6 36Fh 2 n 22 P60k

" " FRA 1484 10 " "t " 1052 181
1t 1 11 (}8 14.6 11 i3] " 763 r.;('_;‘;:,
*. " H 56 15.9 " " FRA 58 17.0
1 st i 62 15.;) tt 1] [H] 29;3 »n_x_i)
" 11 " 220 15_1 1 i 11 .39:/) 4 i;‘_.:;
n H " 176 15.9 3615 n GER 3504 165.%
555 ~ ENG v 16.0 " " NET 450 6.1
Z5F2 1 " 157 1504 " " " P54 16G.6
o " DEN 166 15.8 " " " L4 5.5
2517% - ENG 16 " 1 17.8 365G - L 3312 1.0
5L 2 NET 781 17.3 " - " 360 1.9

" " g 15 17.3 2T 1 uss 0 -
1] t 4] 9 16.? i " fefle) &55 ’:',".Zi
n " PRA 215 17.0 371 " uss 2793 173

1 1 1} £} 17_‘3, 1] 1 I\ﬂ"f ) ——
" " ] 1}_% 17.2 373'2 )] uss 11,5 1 r';.{;
3670 - ENG 97 15.% " " NET Y 7.5
n - " 125 14,6 AP 1" Ues 96 16.7
261 1 " L 15.1 " " NET 8 1G.9
" n DEN 26 15.0 3754 i " 4816 17.5
3GF2 " ENG 2 16.% " " FRA 220 1705
" " " I 16.8 3715 2 GER oL 16.0

g 7 DEN 590 16.1 " " NET 1224 o
“A6F3 3 ENG 70 16.7 i " " 1420 16,2
1] " LU 27 ’76.5 n ] i (8r6 :irl.:*»,
o " " 0 - 3906 " NOR 1650 16,6
" " " 59% 16.3 " t GER 508 15.9
1 11 ti 1;88 16_2 1 " [} 632 5.0
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Stratum} Country ;;irgzgr gzigth Square { Stratum | Country ;;grggir ﬁz?Zt}
2 ENG 1 16.3 3857 3 GER 876 14.5
" " 26 4.6 " " " 200 5.6
g NET 976 15.8 " " ENG 3 1%.8
3 NOR 24 12.6 " " " sh | 3.4
" " Y 13.8 " " " 0 '

" " 952 15.0 " m " .

" GER 33 14.8 " " DEN 4k 4.3
" " 262 13.8 " " " 677 14 .1
" " 513 15.8 " n 1 1304 124
" ENG 2 13.8 38F8 - NET - L68 1%.2
n Ry 31 14.9 " - FRA 172 12.9
" " 66 4.8 3958 - ENG 18 16.2
" L 41 13.3 39E9 - " 0 ;

L DEN 1230 13.0 L - GER 5 13.6
1 0 270 14.8 1 - " 10 18.8
" NET 2048 13.5 " - " 23 13.5
" FRA 536 13.4 39F0 1 NOR 0 :

- NET 62 12.6 " " GER 0 i

- FRA 70 12.9 3951 - NOR 0 i

- 5C0 39 17.9 39F2 2 " 0

1 Uss 4 17.5 " " " A 16.0
n f{elo} 505 18.8 " " " 0

" uss 0 - " " GER 8 18.8
" NET 0 -— " n " 3 18.
" UsSs 2 18.3 " " n 0 -
" NET 2 16.8 39F3 1 NOR 0 :

" 5C 0 - " " GER 3 18.9
" NET 280 | 16.8 39FY 2 Uss 0 i

" FRA 20 17.4 n " " 3 16.3
" NET 14 15.8 " " " 0 :

" n 62 17.2 " u 5C0 4 17}
" NOR 5893 16.1 " " " 1 186.3
n GER | 111 | 14.8 " "o " 0

n ENG C68 15.3 39?5 n - Uss 1 1%.8
fn DEN : 298’; 15.9 " ] 5 1 1.;;,‘ 8
3 NOR 86 12.5 no | o 8 18,4
" " 70 11.9 " " 5C0 18 1647
" " 210 13.0 " " " 4 1724
L GER . 306 13.6 " " " 0




. . I-group Mean . . I~group Maan
Square | Stratum} Country per hour| length Square | Stratum | Country per hour }lengtl
39F6 1 Uss 80 16.0 LOF6 1 SCO 45 15.9
ST L 5CO 135 15.9 LAED " yss 26 45.1
- 39F7 2 Uss 20 13.4 il " SCO 52 16.5
' 1 " 1" 127 13.8 quS 1" uss 70 7?-5
3] (1] 1" 224 1Q.7 1" 1 800 ] 20.0
" ] NF™® 752 13.6 4139 - ] 5 16.%
N 1" " 256 12.4% 1 - GER 0
" " FRA L98 13.5 L1¥o - ENG 0
" n " 180 12.6 h1pq - DEN 3 174
" " 3C0 20 13.h4 Laro 1 ENG. 0 :
" " n 85 14.8 " 1" DEN 1 17.8
’ 1" " 23 15.4 L1F3 n ENG 0
3918 - NET 264 13.0 y " DEN 2 16.3
" - FRA 596 12.7 LTk 2 NET 2 18.3
LoRrg 3 GER 53 18.8 n " " 2 19.8
1t it ‘:ENG O 1 " 4] 0
T 134 1 O tt 1! FRA O
n " 131 7 17.2 1t 1 " 0 ‘
- 1 " 1] 2 17_0 ty 1] " 2 »!}*.3
" " DEN 227 17.4 LiFs H NET 206 17.5
1" n 1 1518 17.1 1 1" " 976 :]}7’3
1" t 1" 6 16_5 it 1t 1 s} 5
iy " " L 18.8 n " FRA Lo 17.6
40E9 y ENG o) " " " 971 17.3
‘ n DEN 2 19.8 i " "
- Loro " NOR 2 15.3 41F7 3 ENG 0 .
it 1 GER 0 1t 1 " 1 1?_8
Lo " NOR 2 17.8 " " " 1 1.3
1" n GER 1 18.8 " 1 " 0
Lora " NOR 2 15.3 " " " 21 14,7
" " GER 20 15.3 t " " . 4.0
LOF3 " NOR 0 " " DEN 4o i2.9
" 1] GER 5 19.5 n " " 661 ?2.8
LoTh " uss ¢ L " H 1065 jh.a
" " 5C0 2 18.5 " " " 762 13.9
Lors L ues 0 1t 1t " 3918 -.]'6.1;
n " SCOo 0 1 1 1 3[{,70 55.{}
Lors n Uss A33h 16.9 5e) gl - Uss 0




Sgquare} Stratum| Country ;;Ergﬁgr ¥zzgth Square | Stratum | Country ;;?rgggr ?::gt}
L2E7 - sCO 10 16.5 LiEg - UsSs 0
4258 - n 7 | 18.3 " - ENG 27k | 7
I 2FO - ENG 0 " - SCO 37 15.8
i - DEN L8 16.0 Li¥o - NET 1109 16.2
h2¥1 - L 56 6.3 " - FRA 0
hor2 - " 0 44T - NET 2 16.%
42T - " 0 " - FRA 8 19.0
Lark 1 ENG 0 Lyr2 - NET 2 18.3
con l NET 0 8 - FRA 20 17.7
oo " FRA 0 LL¥3 - NET 0 ‘
h2rs " NET 8 18.9 Liys - NOR 2 19.3
oM " FRA ) - L5E8 - 5CO Ly 15.4
’LFG " ENG 10 16.9 L5E9 - uss 13 15.3
o " DEN 2280 17.1 " - ENG 81 17.3
Lary - ENG 8 12.1 " ~ 5€0 8 17.5
S - DEN 29 12.4 45F0 - NOR 6 1.8
1.13F0 - NET © 201 16.7 n - ENG 6 | 18.4
P - FRA 8 15.3 " - GER 1 15.3
43F1 1 NET 20 18.8 L5F1 - NOR 2k 7.4
Cow n FRA o - h5F2 - GER 0
43F2 - " 2 19.8 45F3 - NOR o 18.7
h3F3 - NET o " - GER 0
Lo - FRA 2 17.3 L5Fh - NOR 0
? " - GER 1 19.8 LEET - 5C0 15 .| 17.7
‘4 1 NOR 3 18.0 LGES - " 86 19.8
P " GER 2 18.8 L6F0 - NOR 12 1.0
U3FS - NOR 40 17.4 " - GER 0
Do - GER 0 " - ENG v 19.1
436 - NOR 807 17.7 L6 - NOR 1l 18.8
Lo - GER 46 18.9 L6T2 - GER 1 .3
4278 2 USS 0 46F3 - NOR 0
i i " " 0 4786 - GER 0
oo L " 58 18.4 LEY - NOR 0
43F9 - " o | 47ES - " 0
4UEG - 5C0 3 | 15.3 " - GER 1] s
LE7 - USs 0 47E9 - - NOR 0 ‘
. - SCO 4073 14,2 L - GER 0
458 - " b 13.8 4770 - NET 4 | 19:0




Sguare| Stratum | Country ;;irggﬁr ?:ﬁgth
L7y - NET 2 19.3
4713 - " 0
LEr6 - NOR 0]
L3y - " 0

: i - GER 0
L3FO - NET 0
L4grz - " 0
L8F3 - " 0
Lomy - Uss o
L9E9 - " 0

" - NOR 0
u - 5CO 0
L9oPg - GER 0
4or2 - NOR 7
" - GER 0
L9r3 - NOR 0
H - GER O
5087 - 5C0 0
50E9 - uss o
" - 5C0 0
50F0 - HOR 0
5011 - GER 0
5189 - Uss o)
51FC - NCR 0
5151 - " 0
" - GER 0
51F2 - " 0



TNDIX 2 - List of sampling stations for herring larvae during the Young Her:ling
Survey in February 1977.
A1l plankton hauls made according to standard procedure (ICES 1977b).

Larvael Mean Larva&Meanz
Square | Country| Gear per length Square | Country | Gear |Pe¥_ Ilength
haul (mm) haul | ()
- 3hE NET TKMT* 3 29 338F6 NOR IKMT 18]
11 13 n 5 29 11} 1" 1n O
1t n 1" 0 38F7 1 1] 0
351?3 14 1" 5 32 114 ” 1] O
" " " 0 3988 ENG | BB 0
35p1+ 1 " o) 39E9 11 " 0o
" " n o] 39F0 NOR IKMT 3 30
1 1] 1] o t 1l 1 2 70
36F2 ENG | BBx 0 39F4 " " 0
361;*3 0 " o) " " 1" 0
@ NET | IKMT | © g L " 0
tt 24 1" 0 391;-}* NEP n 0
361.*4 " 1 0 ] 1] n 1 39
" " ] o) 1 1" 1" o}
1 1] ] 0 " sSCO 1 0
361;6 t 1" 0 " (1} 1] o
1" 11 13} O 391?5 SCO " o
1 " " 0
39F6 " " 0
-»61,‘7 " 1 1 1+3 n " n 0
B?FL* 1" t s} 7" 1 n 0
37],\6 NOR (1] 2 33 L1 ] " 0
L 1" n n 2 31 29F7 NET " 0
. 131 1" " o n i) 11 O
3PF7 NOR IKMT 0 39173 " n 0
" " " 0 LOE8 ENG BB 0
" " " 0 koro NOR TKMT b 71
" ENG BR 6] " " n 5 30
38E9 SCO IKMT 8 LOF1 t " -3 32
1 " 1t o 11} " | O
3351 NET " 0 Lor2 " " 2 31
38F2 " t 0 1t 1] " 4 31
tr 1 1 o] " " 1t 3 18
f58f"3 " " o LOF3 n . " o
it SCO 1 1 13 13 3} 1 32
%8F6 ENG | BB 0] n " n 1 30

* TKM : Isaacs-Kidd Midwater Trawl

BB  : Boothbay Net 5



S

larvae| Mean
Square | Country | Gear lper '}length
haul | {(mm)
Lorh NET IKMT 2 32
n " " 0
" it 1 O
" 5CO " 0
ors " " 1
1" 1" 1y O
Lor6 " " 0
" i 11 O
" NET u 0
Lory 5S¢0 ' 0
" " 14 O
L1 ENG BB 5
vk NET IKMT 1 35
Lr6 ENG BB 0
L1 i v 0
LGz SWE IKMT 0
1 i 1" O
4271 ENG BB 15
42]?2 " 1 8
Lars " " 4
horlh NET IKMT 0
Lars " " 2 27
ti 1" b O
. 426G SWE " 0
1t 1 " O
1 1 1n O
" " n o)
1 1] 1t " \ O
LoG2 " 1" i 0
1t " " 0
1" " " O
4318 5CO - 99
L1359 NET L . 29
450 " 7| =
13} 1" O ’
hzr2 " 0

larvae| Mean
Square | Country | Gear |per length
haul | (mm)
L3rh NOR IKMT 1 29
" n 14 O
1{_31;'5 1 1 0
1" " 1 0
4306 " 1 0
" " [ 0
1*51;\7 3] 7" 0
12 t " O
4360 SWE " 0
1+BG/] 1 1 3 36
" 1 14 ol 59
1" 13} " O
1" \13 1" 0
1" 11 1t O
Li_:'jG2 " 1t O
LLEG 5C0 " 16
Lhry " n Ll
LYER " n 69
1 1] 1t '_’_3
L4FA NET " 6 34
Lytro 1 " 1 3l
Lhrh NOR " 0
13 1 1 O
Lirg SWE r 0
1 1] 11 o
1 ] 1 /‘ ’-')2
hhGo " " 0
1t 1" 1 O
n 1" 3] O
" 1 n O
t 1 " 0
n " H 0
1t n 11 1 31
hhaG " M 1 38
" n n o 41
1t it 11 O




Larvac Mean
Square § Country | Gear |Dber length
haul {mm)
Lhan SWE IKMT 0
AN 3C0 " 18
1f5E7 " " 2{_[}
1] ] 3] 1;4
4560 SWE L 0
1 1"t it O
131 n [} O
11 1"t 1 O
" 113 1"t O
1t 11 " O
11 1t 11 O
H 4 " O
),.5(3,1 " " )
1] 1" "y 0
it it ;!, O
L6138 8CO " 7
LAFO H " 7
LERT NET " 17 30
1t 1 3] 2:7 34,
L1 " " 10 3k
11 1n 14 5 31*
Lora i " 2 35
l{.'?j[“z 1" " 3 33
li,SI?—] 1] 1" 0
L4313 " " 0




