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I. TERMS OF REFERENCE 

II. 

At the 1978 Statutory Meeting of ICES in Copenhagen it w~s resolved 

(C. Res. 1978/2 : 30) that the International Gadoid Survey Working 

Group should meet in Ymuiden for one week in order to: 

(a) compare abundance indices from different sub-areas of the 

North Sea, 

(b) compare abundance indices of I-group, II-group and older 

fish with independent stock size estimates from VPA, 

(c) investigate aspects of density-dependent growth. 

As indicated in the resolution, the Working Group has been renamed. 

This new name does not specifically refer to a particular survey or 

area, which apparently broadens the possible scope of the WG repon

sibilities. Without any specific guidance from ICES in this respect, 

however, the Group continued to restrict its analysis to the round

fish data collected during those surveys, which have been commonly 

referred to as the "North Sea International Young Herring Surveys", 

carried out annually in February/March. 

PARTICIPATION 

The meeting was attended by: 

Mr. T. Benjaminsen - Norway 

Dr. N. Daan - The Netherlands 

Mr. u. Damm - Federal Republic of Germany 

Dr. D. Gray - Canada 

Dr. J.R.G. Hi slop - U.K. (Scotland) 

Mr. J. Lahn-Johannessen - Norway 

Mr. W.G. Parnell - U.K. (Engl:ind) 

Dr. M. Pennington - U.S.A. 

Mr. P. Sparre - Denmark 

Mr. A. Corten (The Netherlands) and Mr. M.J. Holden (U.K., England), 

the coordinators of the International Young Herring Surveys arid the 

Pel.agic 0-group Roundfish Surveys, respectively, participated in a 

general discussion about survey design. 

III. INTRODUCTION 

Since the meeting of the Gadoid I-Group Working Group in 1977 consl

derable progress has been made in automatic processing of the round

fish data collected during the North Sea International Young Herring 

Surveys. Not only have the 1978 and 1979 surveys been completely 

analysed by computer, but also earlier surveys have been reanalysed 

in view of the large number of mistakes, which have resulted from 

manual processing of the data. At present all surveys from 1972 up 

to and including 1979 have been processed and standard final reports, 

which replace the preliminary reports submitted annually to the ICES 

Statutory Meetings, are available upon request from the Ymuiden labo

ratory. 

The computer files created contain, by individual hauls, information 

on date, square, depth, shooting time, position, bottom temperature 

and for each of the 4 roundfish species (cod, haddock, whiting and 

Norway pout) information on number, minimum length, maximum length 

and the common length statistics (sum x and sum x2 ) of the I-group 
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and II-group fish caught. For older fish only the total number 

is recorded. 

Thus, 8 years of extensive survey data were directly accessible 

for the present evaluation. 

In the former report of the Working Group (C.M. 1911/F : 19) at

tention has been drawn to the different sources of error and in 

particular to the lack of a sound statistical basis in the sur

vey design as a result of the fact that the survey is run as a 

compromise between essentially conflicting reQuirements for esti

mating herring abundance on one hand and roundfish abundance on 

the other. In order to arrive at a final decision about the 

abundance indices to be derived from the surveys for use in pre

dicting recruitment for stock assessment purposes, an analysis 

of the distribution properties of the trawl catches is reQuired. 

The Working Group accepted that this aspect presented the primary 

objective in its present analysis. 

IV. STATISTICAL CONSIDERATIONS 

1. !~~~~l') 
A stratified random sample is taken during each survey. 

The strata consists of the statistical rectangles, within each 

a small number of tows are randomly made. If the estimator Q. 

is an estimator or an indicator of abundance for the ith l 

stratum, then since the area of each stratum is roughly the 

same, the unweighted average 

Q = 
N 

N 
L: 
i 

e. 
l 

( 1 ) 

lS used as an estimator of abundance for N strata. The vari

ance of e is given by 

N 
L: 
l 

var (e.). 
l 

(2) 

A few of the more likely estimators of abundance within a 

stratum were examined but due to the shortness of time their 

usefulness could not be completely analysed. 

The first and most intuitively appealing estimator lS the 

arithmetic mean. That is, let 

n. 
l 

01 . = L: X. k 
,l n. k=1 

l, 
l 

( 3) 

where n. is the number tows in the ith stratum and X. k lS 
l . th l, 

the number of fish caught (per/hr) durlng the k tow. 

') For general reference to the subject: 

W.G. Cochran, 1911 Sampling TechniQues, 3rd edition, John Wiley and Sons, Inc. 
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Then 
2 

var ( e 1 . ) = 
,l ni 

I (X. k - 8
1 

. ) 
l, ,l 

n. 
(4) 

l 

Hence, the mean and variance of 8
1 

the estimator of abundance 

for N strata, is found by substituting the values calculated 

in eQuations (3) and (4) into eQuations (1) and (2) respecti

vely. 

The advantage of ~sing 8
1 

is that it is easily understood and 

should be proportlonal to the actual abundance. It does have 

two drawbacks. One, a few relatively large catches weigh hea

vily in the index and two, stated confidence limits f~r ej 

may be inaccurate since 8
1 

may be far from normally dlstrlbu

ted. Both problems reflect the fact that the distribution of 

catches from trawl surveys are usually highly skewed. 

In an attempt to keep the desirable properties of the mean as 

an indicator of abundance while ameliorating some of its 

shortcomings, the estimator 

8
2 

. = exp (Y. + n- 1 S~) 
,l l n l 

was examinated where Y. lS average of Y. k = lnX. k and S~ 

is its varlance. l l, l, l 

If the connts in each stratum are lognormally distributed, 

th~~ ~2 . is an estim~tor of the arithmetic mean which lS more 

efflClent than EJ
1 

. , l.e, Var (EJ
2 

. ) ( var (EJ
1 

. ). 
,l ,l ,l n-1 

We had some problems using 8
2 

. . The factor exp -- S~ lS a 
• • _,_l • n l 

poor approxlmatlon of the true adJustment factor for small 

nand/or large values of S~. This can be easily rectified by 

using the correct value rather than the approximate value, but 

there was not enough time to make the exact calculations. Taking 

into account the upward bias in 8
2 

. , it appears that 8
2 

. lS 

estimating the arithmetic mean (i.e~ 8
1 

and 8
2 

were nearlj the 

same) . A more serious problem was our inabill ty to obtain an 

accurate estimate of var (8
2 

. ); the available approximation 

seems to be grossly inadeQuai~. No solution to this problem 

could be found during the short amount of time we had; further 

work needs to be done. 

The last estimator tried is 
n. 

l 

I lnX. k 
k=1 l' 

with var (8~ . ) estimated as in eQuation (4), lnX. k replacing 

X1 
k" The aoufidance indicator 8~ and its variancel' are calcu

lated using eQuations (1) and (2). 

The advantage of using 0
3 

. is that large catches are given 

less weight and, hence, ,le should be more nearly normally 

distributed. A difficulty wi~h e
3 

is that it is harder to 
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interpret intuitively. Loosely, it can be looked upon as the 

average magnitude of the catch per tow. Over the long.term 

the usefulness of 03 as an indicator of abundance may be de

termined. Either 0
3 

or 

exp (03 + var (03) 
2 

may prove to be useful, the latter estimates the mean of the 

random variable 

0 
e 3. 

Confidence limits are calculated for an estimator by assuming 

it to be approximately normal with variance given by eQuation 

(2). That is, for 0 approximately 95% confidence limits are 

+ 2 I var (8). Again, confidence limits for 03 should be more 

~ccurate than those for 01. 

2. ~~J~~~~~~-~~~-~~~~~~~-~~~~ 
MeaQ ~a_ich. J2_e£ _ho:!:!_r 

If fish catches were similar in all SQuares, a few missing values 

would not affect the estimated overall mean catch per hour. 

However, since this is not the case, the ave~age over all 

sampled SQuares will depend on whether SQuares that usually 

yield large catches or SQuares that usually yield small catches 

are missing. Therefore we attempted to fill in for missing mean 

catch per hour with values that reflected both the average con

tribution of the sQuare and the relative success of tows in 

sampled SQuares. 

To control for the average contribution of a SQuare we used 

long term average catches. The long term average will of co~se 

depend on sizes of the year classes sampled and missed so as 

long a series as possible is desirable. However, since the 

survey has expanded over the years, if we take a long time pe

riod, the sizes of year classes during the 1960's affect the 

average for only a few of the SQuares. Since there were some 

extreme values during the early years of the survey, these 

will distort the averages for sQuares in the survey at that 

·time. As a compromise the time period 1974 to 1979 was selected. 

This includes all years in which most of the SQuares were sam~ 

pled. For each SQuare the average mean catch per tow for all 

years in this period for which samples were taken was calcu

lated - let this value be A .. For the area considered for a 
. . l 

partlcular specles, these were summed: 

TA = 'i.A. 
l 

The per mille contribution of each SQuare was then calculated 

from 

P. = (A. 
l l 

TA) . 1000 
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The P. are thus an index of importance of the squares. 
l . 

To generate estimates of missing values using the P. that also 
l 

reflect the success of tows in sampled squares we proceed as 

follows: 

if X. lS the mean catch per hour in square i, we calculate 
l 

TX = L:X. where the summation is taken 
l over all sampled squares 

and TP = L:P. where the summation is also 
l over all sampled squares 

FX 
TX 

1000 is the estimated total mean so = TP catch per tow in the area consi-
dered. The additional catch 
(FX - TX) is allocated to the 
missing squares according to 

Y!: 
P. =*. l FX where estimated = X. lS the mean 

l 1000 catch 
l 

tow in missed square per 

By adjusting total mean catch per tow by the importance of 

sampled vs unsampled squares we are taking account of both 

l. 

the relative importance of the individual squares and the size 

of catches in this year relative to others. ·The method was 

used in the calculations of all abundance figures. The weigh

ting of the squares is an arithmetic weighting. For adjusting 

when calculating the average mean log catch the weightings 

should be geometric or constructed as above but using mean log 

catches instead of mean catches. Hence the weightings would be 

slightly different. Limited computing recources made it im

possible to calculate a second set of weightings. This may 

affect the average mean log catch estimates and the size of 

this error should be investigated. 

~i~sin~ ~a~i~~e~. 

When there is 0 or 1 haul we cannot estimate the variance of 

the mean catch per hour. To estimate the standard deviation 

of an abundance estimate we need estimates of the variances 

in each square. To develop an estimate for the missing data 

we assumed that the sample standard deviation was directly 

proportional to the mean in each block. For survey data it 

is common to find that the ratio of standard deviation to 

mean (the coefficient of variation) is relatively constant 

and this seemed to be true for these surveys also. We checked 

the data for cod and found that it varied very little even 

when the mean took on extreme values. We also did not have the 

resources to estimate the relationship in detail and it would 

be worthwhile giving this some consideration. Thus we assumed 

that 

I var (X.) = C x. 
l l 

when C is a constant depending on 
species, age group and year. 
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To estimate C we cannot use SQuares in which X. = 0 because 
for such points C is not defined. If the numbef of hauls was 
at least 2 and X. # 0, we calculated 

l 

C . = I var (X. ) / X. 
l l l 

We then used C = average C. as an estimator*) of C. For 
SQuares with one haul we t1en estimated the sample variance 
and the standard error of X. to be: 

l 

- - - - 2 
var *(X.)- (C. X.) 

l l 

For sQuares with no hauls, we estimated the sample variance 
and the standard error of X~ (the estimated mean catch per 
hour) to be: l 

(This gives the sample the same significance as a sample with 
one haul). For example, for II-group and older cod for 19(9 
calculations were carried out and the means of the C. were 
1.20 and 1.18 respectively. The sample variances wer~ 0.22 and 
0.19 respectively. Since th~se were based on about 100 points 
the standard errors of the C are small and the low variances 
show that these values do remain relatively constant from 
SQuare to square. 

When using log catch per tow as an abundance estimator the 
relationship between mean and standard deviation should break 
down since one of the aims of the log transform is to stabi
lize variance. However, we still had a reasonably good rela
tionship between mean and standard deviation so we used the 
same techniQue as above with log X instead of X. The new esti
mates for the coefficient of variation were lower but the 
variation was a bit higher. For example for II-group and older 

cod for 19(9 the means were 0.99 for both and the variances 
were 0.32 and 0.28. Hence, as expected, the log transformation 
did reduce the relationship between mean and standard deviation 
(but not as much as expected) and reduced the coefficient of 
variation. 

All C estimates are given ln tables IV - 1 and 2. 

3. Future work 

- A more thorough examination of the relationship between the 
variance and the mean should be made. 

- Is the method of adjusting for missing mean catches adeQuate? 
To get some idea of the effect of the adjustments we could do 
the following. For the area considered, take all SQUares sam
pled every year for the last 5 years. Recalculate the average 

*) C would be better estimated by regressing the standard 
deviation in each rectangle on the mean in the rectangles. 
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abundance index and standard deviation. Repeat this for the 

last 10 years and the last 15 years. If these series and 

the original adjusted series are well correlated in the seg

ments that overlap and if the standard deviation drops as 

we add more squares, than the adjustments are useful. 

- It appears that the overall abundance measures and their 

standard deviations are heavily dependant on a few large 

tows every year. Also, since the standard deviation of mean 

catch per haul within a square is proportional to the mean, 

squares with large means are the ·least well known. Conside

ration should be given to designing a. survey program that 
made the number of hauls in a square dependent on the mean 

catch per hour. For example, we might do two hauls in each 

square, add a third if the mean catch per tow of the two was 

over 100, add a fourth if the mean of the mean of the three 

was over 1000. Some work would then have to be done on the 

effects of such a survey design on the estimated statistics. 

- Can we combine some blocks by stratifying with respect to 

depth or bottom type? This might help to reduce variance 

within a stratum and would give enough hauls in some of the 

strata to allow investigation of distributional properties. 

- It would be useful to determine how much of the total varia

tion is due to: 

a. differences between squares 
b. differences between vessels 
c. differences between gears 
d. ·different depths 
e. different times 
f. different bottom types 
g. different temperatures 

Once this was known it might be possible to control or ad

just for the items having the biggest effect. 



TABLE IV-1 - Average coefficients of variance for untransformed data by years and species. 
(Numbers in brackets are number of s~uares with more than one haul). 

72 73 74 75 76 77 

COD 1 1. 09 ( 36) 1.15 ( 53) 1.13 (53) 1.13 ( 60) 1 . 11 ( 67) 1.13 ( 90) 

2 1. 08 ( 46) 1. 22 ( 53) 1.01 ( 56) 1.19 ( 65) .96 ( 99) 1.39 ( 68) 

> 2 1.08 ( 47) -97 ( 64) .91 ( 63) 1.00 ( 68) .85 ( 86) 1 0 13 ( 103) 

HADDOCK 1 1.00 ( 34) 1.04 ( 36) .92 ( 49) .69 ( 57) .88 ( 67) 1 0 03 ( 89) 

2 -97 ( 36) .90 ( 43) o87 ( 45) .85 ( 56) o82 ( 74) .96 ( 84) 

> 2 o98 ( 35) .91 ( 47) .72 ( 48) .98 ( 52) .78 ( 69) .96 ( 83) 

WHITING 1 . 92 ( 45) .98 ( 65) .93 ( 66) .92 ( 85) .91 ( 99) 1 . 02 ( 116) 

2 1.03 ( 43) 1 . 01 ( 64) .86 ( 66) -95 ( 83) .93 ( 99) 1 . 10 ( 1 06) 

> 2 1.23 ( 4o) 1.04 ( 55) 1.01 ( 65) 1 . 01 ( 79) .98 ( 90.) 1 . 20 ( 102) 

NORWAY PoUT· 1 1 . 05 ( 18) 1.11 ( .17) 1.00 ( 29) 1 . 07 ( 30) .94 ( 43) 1 . 08 ( 65) 

2 1 . 00 ( 17) o85 ( 32) 1 . 1 3 ( 25) 1 0 04 ( 31) 1.04 ( 34) 1.18 ( 48) 

> 2 1 . 57 ( 2) 1.07 ( 32) 1. 02 ( 19) 1.41 ( 15) 1.13 ( 19) 1.43 ( 28) 
---- ' ... -----

--

78 79 Mean 

1.15 ( 87) 1.30 ( 78) 1 . 15 ' 
I 

1 0 09 ( 114) 1. 21 ( 96) 1 . 14 

1 . 1 0 ( 1 07) 1.18 (118) 1. 03 
J 

.92 ( 90) 1.06 ( 88) .94 1 

.88 ( 87) 1o06 ( 86) .91 

.87 { 87) 1 . 12 ( 86) .92 
.. 

0 94 ( 123) 1o00 (121) o95 

1 0 04 ( 119) 1o17 (114) 1 . 01 

1.12 (105) 1o18 (102) 1 . 10 

1.05 (57) 1.26 ( 63) 1. 07 

1. 09 ( 52) 1.36 ( 47) 1. 09 

1 . 42 ( 18) 1o55 ( 31) 1 0 33 

():) 



TABLE IV-2 -Average coefficient of variance for log transformed data by year and species. 
(Numbers in brackets are number of squares with more than one haul). 

72 73 74 75 76 77 

COD 1 .91 ( 53) .94 ( 53) .82 ( 60) .92 ( 67) .82 ( 90) 

2 1.02 (53) .83 ( 56) -97 ( 65) .73 ( 99) 1.25 ( 68) 

> 2 -75 ( 64) .74 ( 63) .82 ( 68) .65 ( 86) .96 (103) 

HADDOCK 1 .64 ( 36) .49 ( 49) .21 ( 57) .50 ( 67) . 61 ( 89) 

2 .32 ( 43) -55 ( 45) .41 ( 56) .44 ( 74) .63 ( 84) 

> 2 .46 ( 47) .32 ( 48) .69 ( 52) .44 ( 69) .52 ( 83) 

WHITING 1 .43 ( 65) .50 ( 66) .36 ( 85) .39 ( 99) .49 (116) 

2 -55 ( 64) .48 ( 66) .51 ( 83) .47 ( 99) .74 (106) 

> 2 .72 ( 55) .[1 ( 65) .64 ( 79) .61 ( 90) .89 (102) 

NORWAY POUT 1 .51 ( 17) .68 ( 29) .64 ( 30) .60 ( 43) .61 ( 65) 

2 .40 ( 17) -99 ( 25) .[8 ( 31) . 81 ( 34) .88 ( 48) 

> 2 .57 ( 16) .25 ( 19) 1.18 ( 15) 1 . 06 ( 19) 1 . 23 ( 28) 

78 79 Mean 

.92 ( 87) 1 . 06 ( 7 8) . 91 

. 87 ( 114) 1 . 01 ( 96) -95 

. 96 ( 107) 1. 00 ( 106) .84 

.48 ( 90) -59 ( 88) .50 

.56 ( 87) .67 ( 86) .50 

.54 ( 87) -75 ( 86) .53 

.47 (123) .43 (121) .44 

.65 (119) -73 (114) -59 

.81 (105) -79 (102) .74 

.71 ( 57) .82 ( 63) .65 

-75 ( 52) 1.09 ( 47) . 81 i 

1.35 ( 18) 1.50 ( 31) 1. 021 
'· 

\0 
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V. COD 

~~~~=~~~~-~~~~~~~~~ 
Long-term mean numbers per hours fishing by rectangle based on data 

corrected during the 1972 - 1979 surveys are shown in Figures 5-1/3. 

A new "cod area" covering the rectangles in which cod of all ages 

are most likely to be caught was defined after examination of 

long-term means and delineated by the thick line on the figures. 

~~~~~~~~~-~l-~~~=~~~~~ 
Year class abundance indices for I- and II-group cod taken on the 

IYHS survey are given together with estimates of VPA year class 

size in table V-4. The "missing data" adjustment was applied to 

all age groups. Abundance indices, both adjusted and unadjusted 

for 7 sub-areas which are based on demersal sampling areas as shown 

in Figure 10-1 are given in tables V-1 and V-2 and show that 

highest catches of I-group cod are taken in the eastern North Sea 

in sub-areas 6 and 7 while II-group cod are more widely distributed 

extending into the northern and central North Sea. 

~~~R~~~~~~-~i!~-~~~~~-~~~~~~~~~ 
Regression analysis shows that there is a highly significant corre

lation between the geometric mean abundance of I-group and VPA es

timates of year class size (table V-5). A similar correlation using 

the arithmetic mean is less strong. For the II-.groups the converse 

is true, the arithmetic mean giving a stronger correlation than 

the geometric mean. There is a much poorer correlation between the 

I- and II-group fish. This could imply that one or other of the age 

groups is not being adequately sampled either because of emigration 

of the older fish or because the younger fish are close inshore 

where they cannot be fished. As all correlations have been carried 

out on unadjusted data they should be regarded with caution. There 

is no reason to suppose that any correlations may break down, but 

the value of slopes and intercepts could change when the adjusted 

data become available. 

~~~~!~-~~-~§:~ 
There was no evidence of density dependant growth for either I- or 

II-group cod using data for the total North Sea. There are large 

differences in mean length between sub-areas (table V-6/7) but lack 

of time prevented the Group from examining the problem in greater 

detail. 



TABLE V-1 -Abundance indices of I-group COD by sub-area. (surveys 1972- 1979). 

(U : unadjusted means; A : adjusted for missing squares; both averages refer to untransformed 

mean catches per square). 

11 

SUB-AREA 
11 
11 

~ squares included:) 
11 

1 2 3 4 5 6 1 North Sea 11 · 

1 SURVEY YEAR~ 
( 57) ( 25) ( 22) ( 13) ( 11 ) ( 34) ( 12) ( 144 ) ll No of squares flshed 

11 
11 

11 
I 

11 

1972 u 0.5 5-9 1 . 4 3.3 0.8 1. 8 12.8 4.1 11 106 11 
11 

A 0.5 5.4 1 . 2 3. 1 0.5 9-9 12.8 5.3 11 

ll 
11 

1973 u 0.5 15.0 1 .( 6o.6 0.2 66.4 96.2 37-7 110 

A 3-7 15.0 1 . 6 55.9 0.3 132.3 96.2 49.3 
ii 

1974 u 19.6 13.8 1 . 8 19.6 0. 1 5.2 31 .( 14.6 134 

A 11 .( 13.8 1. 7 16.6 0.2 29.8 31.7 19.6 
ii 

1975 u 0.3 8. 1 5.8 40.5 6.0 344.8 
!! 

92.8 95.( I 132 
11 

A 1 . 1 8.2 6.7 31 .9 2.6 314.4 92.8 88.( 11 

11 

1976 u 2.8 4 .. 0 1 . 3 5. 1 0.2 12.6 36.8 8.8 11 131 11 
11 

A 1 . 9 4.0 1. 0 4.3 0.1 ·11 . 5 37.6 8.4 11 

11 

1977 u 0.4 29.2 2.3 13.8 50.3 85.8 156.3 40.3 11 141 11 
11 

A 0.3 29.2 2.2 11.7 18.5 78.3 156.3 39.8 11 

ll 

1978 u 0.5 16.3 0.2 13. 1 2.8 .24.9 58.3 14.4 H 142 11 
11 

A 0.3 16.3 0.2 11 . 1 1. 3 23.1 58.3 14.5 11 
11 

!! 

1979 u 0.3 6.3 0.6 1 . 5 2.2 30.6 17.7 9.8 140 

A 0.2 6.3 0.6 1. 2 1 . 0 2(.8 16.5 9-9 
!! 

Average 1972 - 1979 u 3.1 12.3 1. 9 19.7 (.8 71 . 5 62.8 28.2 

A 2.5 12.3 1 . 9 1(.0 3.1 (8.4 62.8 29.4 

I 
I 

I 

I 



TABLE V-2- Abundance indices of II-group COD by sub-area (surveys 1972- 1979). 

-

(U : unadjusted means; A : adjusted for missing squares; both averages refer to untransformed 
mean catches per square). 

SUB-AREA 

1 2 3 4 5 6 7 North Sea 
( 57) ( 25) ( 22) ( 13) ( 11 ) ( 34) ( 12) (144) No of squares fished 

SURVEY YEAR 

1972 u 6.7 52.6 6.3 21.3 74.0 11.7 110.4 37-5 106 

A 11 . 5 49.2 6.1 19.7 4o.4 30.6 110.4 37.6 

1973 u 15.8 14.5 4. 1 27.8 0.0 2.7 12.2 10.5 110 

A 7.3 14.5 3.8 25-7 0. 1 11 . 1 12.2 12.2 

1974 u 8.0 6.7 6.3 12.0 5.7 8.7 13.3 9-5 134 

A 5.0 6.7 5-7 10.1 2.7 7.6 13.3 9.0 

1975 u 12.6 2.2 3.7 7-7 1 . 8 1.9 3.8 6. 1 132 

A 8.2 2.4 3.5 6.3 0.8 1 . 7 3.8 6. 1 

1976 u 19.5 15.0 4.5 18.4 3.0 27.3 31 .4 20.2 131 

A 13.9 15.8 4.0 15". 5 1 . 3 24.9 30.5 19.1 

1977 u 3.3 4.4 1 . 3 1 . 7 0.0 1 .3 7.6 3.2 1:41 

A 2.5 4.4 1. 2 1.4 0.6 1 . 2 7.6 3.2 

1978 u 14.7 16.5 4. 1 8.4 23.0 137. 1 46.6 42.3 142 

A 10.6 16.5 3.9 7. 1 10.7 121.0 46.6 41 .8 

1979 u 7-7 5.2 3.4 12.0 5.9 20.0 6.0 9.2 140 

A 5.6 5.2 3.3 10.2 2.8 17.2 6. 1 9.0 

Average 1972 - 1979 u 11 . 0 14.6 4.2 13.7 14.2 26.3 28.9 17.3 

A 8. 1 14.3 3.9 - _1:_.~1- _7_:_~-2~-9 28.8 17.3 I 

I 

I 

-I 

---' 
[\) 



TABLE V-3- Abundance indices of older COD by sub-area (surveys 1972- 1979). 
(U : unadjusted means; A : adjusted for missing squares; both averages refer to untransformed 
mean catches per square). 

I 
1 2 3 4 5 6 1 North Sea No of squares fished ( 57) ( 25) ( 22) ( 13) ( 11 ) ( 34) ( 12) ( 144) 

AR 

1;::),_) 
~ I- u - - - - - - - [.2 106 

A 4.3 [.6 1 .6 11 . 1 5.6 5.0 9.6 6.7 

1973 u - - - - - - - 37.3 110 

A 21.8 11 . 2 6.7 31 ·f 4.2 86.9 13.7 34.9 

1974 u - - - - - - - [.1 134 

A 9.6 6.8 3.9 4.9 5. 1 3.6 2.9 [.3 

1975 u - - - - - - - 3.7 132 

A 2.8 2.7 3.2 6.5 1 .2 2.4 4.7 3.6 

1976 u - - - - - - - 6. 1 131 

A 7.4 2.0 4.2 3.8 2. 1 5.5 5.2 5.8 

1977 u - - - - - - - 6.5 141 

A 6.7 13.4 1. 5 2. 1 4.0 2.0 6.3 6.5 

1978 u - - - - - - - 4.4 142 

A 4.9 4~8 2.2 3.7 1. 7 2.6 2.4 4.3 

1979 u - . - - - - - - 6.2 140 

A 5. 1 4.0 3.9 11.0 4.2 [.0 6.4 6. 1 

Average 1972 - 1979 u - - - - - - - 9-9 
A 7.8 6.6 3.4 9.4 3.5 14.4 6.4 9.4 

- ------ ··- --------

I 

----' 

Lv 
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TABLE V-4 - Year class abundance estimates Cod. 

I-Group II-group VPA 

Year class 
. A.M. 1 ) A.M . 2) G.M. 3) A.M. 1) A.M. 2) G.M. 3) Nr of 1 year 

(unadj) ( adj) (unadj) (unadj) (adj) (unadj) old recruits 
(x 10- 6 ) 

1963 
( 1. 9) ( 1. 0) 

1964 16.0 7.2 18.6 1.0 

1965 20.2 3.6 23.4 2.9 

1966 28.5 7.4 17.0 5.0 

1967 5.4 2.7 5.7 2.1 

1968 6.5 2.8 5.7 2.2 

1969 71.5 ·14. 1 . 25~5 4'.2 

1970 85.0 14.7' 37.5 37.6 6.2 

1971 4. 1 5.3 1.3 10.5 12.2 2.4 

1972 37.7 49.3 4.7 9.5 9.0 3.4 

1973 14.6 19.6 3. 1 6. 1 6.1 2.2 ' 

1974 95.7 88.7 5.4 20.2 19. 1 5-7 

1975 8.8 8.4 1. 9 3.2 3·.2 .1 . 3 

1976 40.3 39.8 6.5 42.3 41 . 8 6.6 

1977 14.4 14.5 3 .. 3 9'.2 9.0 2.9 

1978 9.8 9-9 2.2 

1
) Average mean nl:" /hr p~r sq_uare ,. not corrected for missing sq_uares. 

2 ) Average mean nr /hr p~r sq_uare, ~o~rect.ed for missing sq_uare$. 

3
) Anti log of the average ·elog :mean nr /hr sq_uare + 1 , not corre(!ted 

for missing sq_uares. 

(No variance adjustment of the transformed mean has been applied). 

4 ) from ICES C.M. 1979/G : 7. 

234 

222 

315 

283 

92 

87 

368 

451 

83 

l60 

145 

·245 

124 

(582) 

4) 



- 15 -

TABLE V-5 - Correlations between abundance indices cod. 

VPA/I-Group VPA/II-Group II-Group/I-Group 

A.M.u A.M.a G.M.u A.M.u A.M.a G.M.u A.M.u A.M.a G.M.u 

Correlation: N 12 5 12 12 6 12 14 7 14 

r .74 -95 .88 o'95 -93 . 71 .65 .39 .59 

Geometric mean 

regression: u 93.77 95.56 59.94 36.73 46.29 -14.78 
0 

u1 3.68 1. 72 26.94 11.67 10.67 71 .23 

Estimated nr of 

recruits 

year class 1976 242 164 235 530 492 455 

1977 146 121 149 144 142 192 

1978 130 113 119 



~ 

TABLE Y-7 

LENGTH STATISTICS BY AREAS IYHS 1972 - 1979 LENGTH STATISTICS BY AREAS UHS 1972 - 1979 

AREA: RNDF-1 RNOF-2 RNDF-3 RNDF-4 RNDF-5 RNDF-6 RNDF-7 KAT'fCGAr NORT'I SEA AREA: RNDF-1 RNDF-2 RNDF-3 RNDF-4 RNDF-5 RNDF-6 RNDF-7 KATTEGAT NORTfl SEA 

IYRS 1972 COD I 12 106 IYHS 1972 COD II 

NR OF SQUARES 12 21 18 12 6 26 12 NR OF SQUARES 12 21 18 12 6 26 12 12 106 

1EI\t~ N PER itOUR 0.5 5. 9 1.4 3. 3 0.8 1.8 12. a 6.5 4.1 
'lEAN N PER HOUR 6.7 52.6 6.3 21. 3 74.0 11.7 110.4 48.1 37.5 

MEAN LENGTH 18.41 16.61 21.43 21.83 24.10 18.20 15.59 18.17 17.23 
MEAN LENGTH 32.33 27.84 32.78 32.17 33.80 37.13 30.14 38.41 31.03 

$'!'1\NDARil DEVIATION 2. 70 4.13 5.19 '5.07 ).36 4.98 ).53 3. 95 4. 69 
STANDARD DEVIATION 4. 24 4.15 5.85 4.89 4.82 s. 40 4.25 5.55 5.17 

MIN-L 12 10 13 11 20 10 9 9 9 MIN-L 21 19 23 20 24 21 20 25 19 

M! .. JC-L 23 29 31 30 28 30 30 26 31 MA X-L 42 42 47 48 51 50 48 49 51 

IYHS 1973 COD I 110 IYHS 1973 COD II 

NR OF SQUARES 10 25 20 12 5 28 12 8 NR OF SQUARES 10 25 20 12 5 28 12 8 110 

·~EI\N N PER HOUR 0.5 1s:o 1.7 60.6 0.2 66.4 96.2 71.4 37.7 "'EAN N PER HOUR 15.8 14.5 4.1 27.8 0.0 2.7 12.2 71.8 10.5 

MEAN LEt~GTH · 25.61 16. )ll 18.34 19.47 21.50 20.66 16.52 14.85 1'1. 02 
MEAtl LENGTH 30.80 31.95 38.60 27.1!9 o.oo 44.13 33.30 27.87 32.63 

STANDARD DEVIA'riON 1. 90 3. 39 2. 74 2. 55 o.oo 4. 52 4.21 3.05 4.52 STANDARD DEVIATION 3. 42 3. 84 6.63 3.62 0.00 9.05 4.65 s. 26 6.61 

.""'[N-L 23 6 11 10 21 9 7 8 6 
M.IN-L 21 24 24 20 0 24 24 20 20 

MAX-L 29 30 29 30 22 34 29 26 34 MAX-L -43 42 56 47 0 54 43 49 56 

IYHS 1974 coo I 
. 

IYHS 1974 COD II 

NR OF S·JUARES H 25 . 20 11 5 29 12 12 134 
NR OF SQUARES H 25 20 11 5 28 12 12 134 

'tEAl! N PER <iOUR 19.6 13.8 1.8 19.6 0.1 5.2 31.7 47.5 14.6 ·-tEAN N PER 'iOUR a.o 6.7 5.3 12.0 5. 7 8. 7 13.3 42.4 9.5 

'IE'\11 Lf::NGTH 16.77 17.90 18.51 16.89 20. so 19.13 17.58 20.72 17.50 MEAN LENGTH 39.14 34.52 37.31 33.04 40.50 43. 44 36.56 37.98 38.48 

SfANDARil DEVIATIOH . 5.46 4.39 2.90 2. 67 1.41 3. 44 4.23 5.02 4.43 StANDARD DEVIATION 6.36 s. 31 5.60 4.80 5.18 6.88 4. 31 5.99 6.66 

!HN-L 11 9 13 11 19 11 8 8 8 '1111-L 26 24 25 25 32 23 27 26 23 

~A)(-L 27 32 27 28 22 30 30 31 32 ... AX-L 51 so 52 45 53 58 5~ 59 59 

IYtfS 1975 COD I 
IYHS 1975 COD II 

NR OF SQUARES 33 24 17 10 4 31 12 10 132 NR OF SQUARES 33 24 17 10 4 31 12 10 132 

"'EA.'! N PER IIOUR 0.3 8.1 5. 8 40. 5 6. 0 344.8 92.8 27.3 95. 1 MEAN :~ PER tfOOR 12.6 2.2 3.7 7.7 1.8 1.9 3.8 57.0 6.1 

MEI\N LENG·riJ ' 19.29 16.64 14.84 17.41 18.95 20.17 15. i"9 17.62 19.50 :"'EAN LENGTH 35.62 37.55 34.84 34.28 44.58 43.91 35.85 38.23 37.86 

S'tAi~':>I\Ril DEVIATION 5.08 4. 71 2.53 3.68 4. 77 5. 24 3.45 3. 78 5.27 STANDARD DEVIATION 5.77 6.20 6.16 5. 18 3. 25 s. 33 5. 88 s. 89 6.63 

:!IN-L 12 9 10 9 12 8 8 9 8 '!1N-L 22 25 23 23 41 25 25 24 22 

'1AX-L 26 30 23 32 31 33 31 27 38 :-IAX-L 57 59 61 52 so 59 55 53 61 

IYHS 1976 COD I 
IYIIS 1976 COD II 

NR OF S:JUARES 39 24 15 11 4 31 11 14 131 NR OF S·)UARES 39 24 15 11 4 31 11 14 131 

"-tEa.<{ N PE:R HOUR 2.8 4.0 1.3 5.1 0.2 12.6 36.8 15. 3 8.8 
"'E:AN " PER HOUR 19.5 15.0 4.5 18.4 3.0 27.3 31.4 24.2 20.2 

ME.\!'1 L€1lGtH 22.23 16.54 19.30 17.28 17.00 19.97 16.90 21.99 lll. 77 .'lEAN LENGTH 36.24 28.67 32.62 29.71 43.32 45.45 32.57 )A.41 39.89 

sr.a.;~OI\RD DEVIATION 3. 76 ). 70 3.69 3.22 o. 71 3. 9'1 3. 50 5. oa 4.10 STANDARD DEVIATION 5.41 5.69 6.27 5. 37 6.99 7.34 5.85 4.86 9.52 

!1IN-L 16 6 13 12 16 6 9 11 6 <-HN-L 23 18 22 20 32 25 20 27 18 

'fAX-L 33 28 26 28 18 31 30 31 33 '41\X-L 51 53 53 52 56 61 54 48 61 

IYHS 1977 COD I 
IYIIS 1977 COD II 

NR OF SQUARES 43 25 21 11 4 31 12 15 141 NR OF SQUARE:S 43 25 21 11 4 31 12 15 141 

"iEA:~ i~ PE~ HOUR 0.4 29.2 2.3 13.8 50.3 85.8 156.3 72.0 40.3 '1El\N N PER HOUR 3.3 4.4 1.3 1.7 0.0 1. 3 7. 6 14.0 3.2 

.. EI\'1 LEN\iTtf 17.57 14.63 16.29 17.69 17.90 18.17 14.29 15.84 16.54 /oiEAN LENGTH 32.53 31.78 35.10 33.47 o.oo 37.27 34.18 33.50 34.07 

Sfi\:WARO DEVIATION 4.91 2. 95 2. 96 2. 80 3. 20 4.97 3.22 2. 6"i 4.61 StANDARD DEVIATION 3. 77 3.80 3.65 3. 24 o.do 8.42 3. 75 6. 68 5.23 

'4IN-L 10 7 3 10 11 1 6 'I 3 I'IIN-L 23 24 23 24 0 22 24 23 22 

MAX-L 25 26 24 21 30 35 213 28 35 
~lAX-L 44 44 45 42 0 60 46 49 60 

IYHS 1978 coo I 
IYHS l97Fl COD II. 

NR OF S')UARC:S 41 25 21 11 5 30 12 14 142 NR OF SQUARES 41 25 21 11 5 30 ·_ 12 14 142 

:-tE.I\•-1 rl PER tfOOR 0.5 16.3 0.2 13.1 2. B 24.9 5'3.3 45.4 14.4 
'lEA,~ N PE:R "'OUR 14.7 16.5 4.1 8. 4 23.0 137.1 4"6~ 6 84.8 42. 3 

'4Ea.rl LEtlGtH 17.78 14.87 21.50 18.70 19.93 21.09 lB. 96 17. 51 19.70 I'IEAN LE:NGTH 32.87 31.26 36.80 35. 24 39.95 40.10 30. 8·o 31.47 39.03 

3tANOARO DE:VIATION 3. 98 2.65 4. 04 3. 54 3.17 3.80 3. 27 3.68 4.09 StANDARD DEVIATION 5. 71 5. 47 6.36 6.36 5.57 s. 30 5.43 5. 32 5.9tl 

'flti-L 12 8 14 10 14 9 8 10 8 'IIN-L - 20 19 24 24 21 20 21 17 19 

MAX-L 26 25 28 28 26 31 27 26 31 !4AX-L 60 52 51 66 59 66 60 55 66 

IYHS 1979 COD I 
IYHS 1979 COD II 

NR OF SQUARES 41 25 21 11 5 29 11 13 140 HR OF SQUARES 41 25 21 11 5 29 11 13 140 

"'EAN N PER <lOUR 0.3 6.3 0.6 1.5 2.2 30.6 17.7 35.9 9.9 '1E"-N N · PE:R HOUR 1. 7 s. 2 3.4 12.0 5.9 20.0 6.0 106.6 9.2 

"'EAN LENGTH 21.27 15.61 16.81 18.82 22.75 20.36 15.72 lA.81 19.53 ... EAN LEtiGTH 33.46 33. 45 35. 50 37.51 42.08 40.11 36.10 36.92 38.16 

s·rANDARD DEVIATION 4.18 3.43 3.64 4.30 2.21 4.29 3. 36 4.05 4.49 S'tANDARD DEVIATION s. 45 s. 56 6.83 6.32 5.63 6.92 4.80 s. 34 7.02 

MII'f-L 11 7 10 10 17 B 9 9 1 !'IIN-L 22 21 20 24 28 21 23 26 20 

M.a.X-L 27 21 26 26 26 33 28 28 33 M.a.X-L ss 49 54 58 54 58 45 49 58 

LONG TER .. MEAN L 19.87 16.15 16.38 18.51 20.33 19.12 16.34 18.19 18.47 LONG TERM MEAN L 34.12 32.13 35.44 32.91 40.70 41.52 33.69 35.35 36.40 

0'\ 
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VI. HADDOCK 

~~~~=~~~~-~~~~~~~~~ 
Haddock occur mainly in the northwestern parts of the North Sea, 

being only scarcely found south of 55°N. It seems that the con

centration shifts slightly further northwards with increasing age, 

but no further evaluation was done on this topic (Fig. 6 -1/3). 

~~~~~~~~~-~~-~~~=~~~~~ 
Tables VI-1 and -2 give the average catches both adjusted and un

adjusted for I- and II-group split by sampling areas. The highest 

catches occurred in the northern sub-areas 1, 2 and 3 (Fig. X-1), 

whereas catches in sub-areas 5 and 6 were negligible. Adjusting 

the data has little affect on the overall North Sea means, but can 

have considerable influence on the average in sub-area 1. 

The differences between arithmetic and geometric mean tend to ·be 

large, thus indicating a high degree of variability. 

~~~R~~~~~~-~~!~-~!~~~-~~!~~~!~~ 

Correlations between average catches (both arithmetic and geometric) 

and VPA recruitment estimates were calculated (Table VI-4). 

Since coverage of the haddock area was poor before 1971, one set 

of calculations was done excluding these years of poor coverage. 

Nevertheless, all correlations between the two independant sources 

of year class strength estimates are highly significant. 

In order to eliminate the effects of outstanding year class sizes, 

a rank correlation coefficient was calculated, giving similar re

sults. 

In view of the fact that apparently reliable predictions of year 

class strength can be obtained using data from 1972 onwards and 

because coverage of the haddock area was poor in the earlier surveys, 

it seems appropriate that only these more recent data are used when 

making predictions of absolute numbers of recruits from IYHS. Another 

important argument why earlier data should be excluded for this 

particular purpose is that the regression parameters determined 

for the complete time series are to a large extent depending on 

the one data point, referring to the extremely abundant 1967 year 

class. 

~~~§~~-~~-~§~ 
The mean lengths of I- and II-group for the years 1972 to 1979 for 

separate areas are shown in table VI-6 and VI-7. At the bottom of 

the tables the long-term means are listed which show that the mean 

length for both I- and II-group increase from north to south. 

No significant correlation was found between mean length and year 

class abundance. 



TABLE VI-1- Abundance indices of I-group HADDOCK by sub-area (surveys 1972- 1979). 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

(U : unadjusted means; A : adjusted for missing squares; both averages refer to untransformed 

mean catches per square). 

SUB-AREA 

1 2 3 4 5 6 7 North Sea No of squares fished 
( 57) ( 25) ( 22) ( 13) ( 11 ) ( 34) ( 12) ( 115) 

EAR 

u 671 693 1767 201 0 0 5 740 76 

A 721 694 1607 136 0 0 5 821 

u 708 6o 301 11 0 0 . 8 187 78 

A 284 6o 263 10 0 0 8 133 

u 1784 634 1473 300 0 4 36 1072 102 

A 1125 634 1346 254 0 3 36 978 

u 1572 913 1575 729 1 13 358 1168 97 

A 1014 886 1245 561 0 12 358 1042 

u 284 77 114 14 0 3 168 177 96 

A 232 83 107 12 0 3 157 178 

u 291 90 52 11 1 1 104 162 106 

A 225 90 50 . 9 0 1 104 . 153 

u 513 571 261 57 0 1 35 385 107 

A 371 571 250 48 0 1 35 368 

u 778 339 457 22 0 2 91 478 106 

A 562 339 437 18 0 1 87 443 

Average 1972 - 1979 u 825 422 750 168 0 3 101 546 

A 567 420 663 131 0 3 99 515 
- - - - - ------ ~---~ --~---

---- --- -- -

f\) 
_, 



TABLE VI-2- Abundance indices of II-group HADDOCK by sub-area (surveys 1972- 1979). 

(U : unadjested means; A : adjusted for missing squares; both averages refer to untransformed 

mean catches per square). 

SUB-AREA 

1 2 3 4 5 6 7 North Sea No of squares fished 
( 57) ( 25) ( 22) ( 13) ( 11 ) ( 34) ( 12) ( 115) 

-

1972 u 243 330 465 319 1 1 36 299 76 

A 318 323 443 295 1 1 36 344 

1973 u 2133 851 1263 692 0 0 73 971 78 

A 1167 851 1107 638 0 1 73 1042 

1974 u 124 47 285 8 0 0 1 110 102 

A 84 47 260 7 0 1 1 102 

1975 u 648 279 477 81 0 0 34 385 97 

A 44o 283 389 66 0 0 34 361 

1976 u 847 733 1069 356 1 4 122 670 96 

A 682 442 854 301 0 1 112 642 

1977 u 107 119 33 30 0 1 28 84 106 

A 81 119 31 25 0 1 28 78 

1978 u 191 67 92 12 0 2 23 108 107 

A 199 67 88 11 0 1 32 107 

1979 u 499 93 114 21 0 1 12 239 106 

A 362 93 109 18 0 0 12 221 

Average 1972 - 1979 u 599 315 475 190 0 1 41 358 

A 409 278 410 170 0 1 41 362 

I 

I 

I 

1\) 
1\) 



TABLE VI-3- Abundance indices of older HADDOCK by sub-area (surveys 1972- 1979). 
(U : unadjusted means; A : adjusted for missing squares; both averages refer to untransformed 

mean catches per square). 

SUB-AREA 

1 2 3 4 5 6 7 North Sea 

( 57) ( 25) ( 22) ( 13) ( 11) ( 34) ( 12) ( 115) No of squares fished 

SURVEY YEAR 

1972 u - - - - - - - 37 76 

A 41 30 62 16 0 1 40 42 

1973 u - - - - - - - 247 78 

A 240 200 373 504 0 21 30 279 

1974 u - - - - - - - 268 102 

A 188 297 473 38 0 0 26 247 

1975 u - - - - - - - 69 97 

A 101 22 43 26 0 0 16 65 

1976 u - - - - - - - 130 96 

A 195 58 162 41 0 1 38 142 

1977 u - - - - - - - 178 106 

A 202 128 188 45 0 1 22 166 

1978 u - - - - - - - 104 107 

A 125 50 117 20 0 1 16 98 

1979 u - - - - - - - 53 106 

A 76 23 48 4 0 0 12 50 

Average 1972 - 1979 u - - - - -o~ 
- - 136 

A 146 101 183 87 3 25 136 
-- - ~ - -------- -------~ ----- -~-----------

--~ 

1\) 

w 
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TABLE VI-4 - Year class abundance estimates Haddock. 

I I-Group II-Group VPA 

Year class A.M. 1 ) A.M. 2
) C.M. 3 ) A. M. 1 ) A.M. 2

) G.M. 3 ) No of 2-year 4) 

(unadj) (adj) (unadj) (unadj) ( adj) ( unadj) old recruits 
(x 10- 6 ) 

1964 ( . 1 ) ( 1 ) 29 

1965 12 3 13 4 109 

1966 62 12 52 19 536 

1967 5855 1302 4563 986 4816 

1968 81 8 46 13 229 

1969 27 6 32 8 85 

1970 873 133 299 344 57 694 

1971 740 821 61 971 1042 122 909 

1972 187 133 12 110 102 24 190 

1973 1072 978 206 385 361 89 830 

1974 1168 1042 542 670 642 122 1396 

1975 177 178 32 84 78 20 155 

1976 162 153 38 108 107 25 ( 349) 

1977 385 368 71 239 221 30 

1978 478 443 85 

1), 2 ), 3 ), 4 ) See foot notes on table V-4. 



TABLE VI-5 - Correlations between abundance indices Haddock. 

VPA/I-GROUP 

A.M.u A.M.a G.M.u 

Correlation: N 11 5 11 

r -99 .94 .98 

Geometric mean regression 

u 145.7 -54.18 196.0 
0 

u1 .814 1 . 19 3.44 

Estimated nr of recruits 

Year class 1976 278 128 327 

1977 459 384 44o 

1978 535 582 488 

Spearman's Rank Correc-

tion Coefficient .87 .79 .92 

I 

VPA/II-GROUP 

A.M.u A.M.a 

11 6 

-99 .73 

234.5 143.3 

1. 02 1. 29 

345 281 

478 428 

.94 .95 

G.M.u 

11 

-99 

270.9 

4.76 

390 

414 

-95 

II-GROUP/I-GROUP 

A.M.u A.M. a
 G.M.u 

13 7 13 

-99 .76 -95 

' 

[\) 
\.Jl 



TAilLE VI-6 

LENGl'ii STAriSTIC:5 B'i AREAS IYHS 1972 - 1979 

ARE!>.: RNOf'-1 RNDF- 2 P.NOF- 3 RNDF- 4 RNDF-5 

IYHS 1972 HADDOCK 
NR Of' SQUARES 
'lEAN N PER HOUR 
'1E!\N LENGTH 
Sf!INDARD DEVIATION 
'1IN-L 
Ml\X-L 

IYH5 1973 HADDOCK 
NR Of' SOUI\RES 
"iEl\t~ ~ PER HOUR 
MEI\:'l LENGf..J 
SfASDI\RD DE:VIATION 

"''IN-L 
MAX-L 

IYH5 1974 HADDOCK 
NR Of' SQUARES 
.'1EAN N PER HOUR 
'1El\N LENGTH 
SfANDARD DEVIATION 
!!IN-L 
"''AX-L 

!YHS 1975 HADDOCK 
NR Of' SQUARES 
ME"'N N PER HOUR 
·-lEAN LENGTH 
5TAI'lDARD DEVIATION 
1!N-L 
MAX-L 

IYH5 1976 HADDOCK 
NR Of' SOUI\RES 
4EAN N PER HOUR 
o!E"'N LENGTH 
SfANDARD DEVIATION 
MIN-L 
MA X-L 

IYHS 1977 HADDOCK 
NR Of' SOIJARES 
.~E"'N N PER flOOR 
.4EAN LENGTH 
SfANuARD DEVIATION 
MIN-L 
'1AX-L 

IYHS 1979 HADDOCK 
NR Of' SQUARES 
;>!EArl N PER HOUR 
'!El\N LENG'fCI 
STA~DARD DEVIATION 
:-IIN-L 
MA X-L 

IYHS 1979 HADDOCK 
NR Of' SQUARES 
;~EAr-l N PER aOOR 
:'IEI\N LENGTH 
STAtWARD DEVIATION 
MIN-L 
'4AX-L 

LONG TERM MEI\N L 

12 
670.5 
14.62 
2.02 

9 
22 

10 
708.3 
15.33 
1. 42 

11 
20 

34 
178 3. 5 

15.54 
1. 92 

10 
28 

33 
1571. B 

15.44 
1.84 

9 
22 

39 
284.4 
16.10 

2. 43 
9 

25 

43 
291.2 
15.10 

2.12 
9 

24 

41 
513.1 
15.34 

1. 66 
9 

24 

u 
778.3 
15.39 

2. 01 
10 
24 

15.36 

22 
693.4 
17. 30 

2. 50 
9 

26 

.25 
59. 9 

16.81 
1. 37 

13 
24 

25 
633.5 
17.84 

2. 34 
11 
26 

24 
912.8 
17. 51 

2. 07 
11 
28 

24 
77.1 

20.57 
1. 97 

11 
25 

25 
89.5 

17.40 
2.12 

11 
27 

25 
571.2 
17.20 
1. 70 

11 
26 

25 
338.7 
17.38 

1. 70 
11 
27 

17.75 

18 
1767.3 

16.51 
l. 73 

10 
24 

19 
301. 3 
16.95 
1.81 

11 
22 

. 20 
1472.6 

16.46 
l. 89 

12 
27 

17 
1574.9 

16.31 
1.44 

11 
24 

15 
114.4 
17.96 

2.14 
11 
23 

21 
51.9 

16.25 
2.13 

11 
27 

21 
261.2 
16.42 

2. 01 
11 
24 

21 
4 57.0 
16.84 
l. 76 

10 
34 

16:71 

12 
201.1 
18.91 
l. 53 

12 
25 

12 
11.1 

18.29 
1. 01 

16 
2l 

11 
299.9 
19.09 
l. 73 

13 
25 

10 
729.1 
18.37 
1. 85 

11 
28 

11 
H.l 

20.8 5 
2.45 

14 
25 

11 
10.6 

20.35 
l. 90 

12 
26 

11 
57.1 

20.54 
1.77 

15 
28 

11 
21.6 

19.78 
1. 75 

15 
26 

19.52 

6 
0.3 

17.50 
o.oo 

17 
18 

5 
o.o 

o.oo 
0.00 

0 
0 

5 
0.0 

o.oo 
o.oo 

0 
0 

4 
1.2 

22.19 
0.75 

20 
23 

4 
0.1 

21.50 
o.oo 

21 
22 

4 
0.5 

21.90 
o. 89 

20 
23 

5 
0.0 

o.oo 
0.00 

0 
0 

5 
0.0 

o.oo 
o.oo 

0 
0 

20. 7,7 

RNDF-6 

27 
0.0 

21. 50 
0.00 

21 
22 

2'! 
0. 0 

0.00 
o.oo 

0 
0 

28 
4.0 

23.20 
1. 52 

18 
29 

31 
12.6 

21.35 
1.72 

16 
33 

31 
2. 9 

22. 22 
2. 6 2 

18 
27 

31 
0.9 

21. 52 
1. 98 

16 
28 

JO 
1.2 

22.23 
2. 03 

16 
29 

29 
1.5 

22.47 
1.65 

18 
27 

22.07 

RNDF-7 KAfTEGl\T ~ORl'ii SEA 

12 
5.1 

lB. 72 
3. 35 

12 
25 

12 
8.3 

H.73 
2.01 

15 
23 

12 
36 .l 

17.92 
3. 58 

10 
27 

12 
358.3 
19.21 

2. 54 
11 
28 

11 
168.3 
21.23 
1.66 

13 
28 

12 
104.4 
20.02 
2.11 

6 
28 

12 
34. Fl 

19.98 
2.21 

14 
27 

11 
91.0 

19.89 
2.14 

12 
26 

H.59 

12 
2.0 

19.61 
2. 30 

13 
26 

8 
4.7 

19.8 3 
2.1i 1 

l4 
26 

12 
53.8 

19.99 
2. 4R 

12 
26 

10 
212.9 
19.84 

2.29 
12 
28 

14 
37.1 

20.55 
2. 31 

13 
27 

15 
10.7 

18.4 9 
2,66 

12 
26 

14 
15.9 

21.06 
2.63 

14 
30 

13 
7.1 

21.97 
1. 92 

13 
27 

20.17 

76 
739.6 
16.65 

2.14 
9 

26 

78 
186.5 
16.47 

1. q 1 
11 
26 

102 
1072.2 
16.19 

2.17 
10 
2tl 

97 
1167.6 

15.56 
2. 26 

9 
28 

96 
176. B 
17.61 
3.09 

9 
28 

106 
161.8 
16.22 

2.75 
6 

28 

107 
38 5. 2 
16.30 

2. 06 
9 

30 

106 
478 • ./l 
16.31 

2.15 
10 
34 

16.54 

TABLE VI-7 

LENGTH STATISTICS BY AREAS IYHS H72 - 1979 

AREA: RNDF-1 RNDf'-2 RNDF-3 RNDF-4 RNDF-5 

IYHS 1972 HADDOCK !I 
NR Of' S·)UARES 
··~EA.~ N PER HOUR 
:1EAN LENG·rH 
S'J.'ANDI\RD DEVIATION 
Mitl-L 
"iAX-L 

IYHS 1973 HADDOCK !I 
NR Of' S'JUARF:S 
'lEAN N PER HOUR 
'lEAN LENGTH 
5f!INDARD DEVIATION 

'1IN-L 
~AX-L 

IYHS 1974 'i"'IlDOCK I1 
NP. OF' 5\!UARES 
NC:-'t.o'l .~ PER flOUR 
~IEAo~ LENGTH 
S'fA,.DARD DEVIATION 
"''L~-L 

'11\X-L 

IYHS 197 5 HADDOCK II 
NR OF S•)UAHES 
ME"'N ~ PER tiOUR 
:-4EA:'l LSNGTH 
SfA:'lDARD DSVIATION 
MIN-L 
MAX-L 

IYHS 1976 HADDOCK II 
NR 0f' S:JUARES 
-!EA .••• PER HOUR 
-!El\~ Lt:·~::;·rH 

S'fi\NDt\RO DSVIATION 
·HN-L 
'lA X-L 

IYHS 1977 HI\DDOCK II 
NR Of' S1UI\RES 
ME.\11 '~ PER HOUR 
MEAN LEN::;rrl 
3£ANu~RD DEVIATION 
MIN-L 
'IAX-L 

IYHS 197a HADOOCK II 
NR Of' S·)UARES 
MEAN N PC:R HOUR 
litE"''! LENGfH 
S£1\ND/\RD Dt:VIATION 
~IN-L 

'IAX-L 

IYHS 1979 HAnDOCK II 
NR Of' SQU'IRES 
'iE"'N ,-1 PER HOUR 
.'!El\"! LENGTH 
ST!\N').\RD DEVIATIOl'i 
'UN-L 
MI\X-L 

LONG 'J.'ER'I '1E:AN L 

12 
242.6 
27. 24 

2. 8 2 
20 
35 

10 
2132. 5 

24.56 
2. 22 

18 
35 

34 
124.3 
25.11 
2. 46 

19 
32 

33 
647.5 
25.77 
3. 42 

17 
39 

39 
846.7 
25.65 
3. 47 

17 
40 

43 
106.7 
25.64 
3.09 

17 
35 

41 
190.6 
25.24 

2. 77 
18 
38 

41 
499.0 
26.73 

3. 04 
18 
38 

25.74 

22 
330. 1 
28.17 

2. 52 
22 
43 

25 
850.9 
25. 90 

2. 46 
18 
37 

25" 
4 6. 8 

25.11 
2. 45 

'21 
36 

24 
279.1 
27 .Go 
3.19 

17 
H 

24 
432.9 
::;:;; • 54 

2. 88 
18 
40 

25 
119.2 
27. 54 

2. 94 
20 
39 

25 
67.3 

28.30 
3. 29 

20 
41 

25 
93.2 

29.96 
2. as 

21 
40 

27.39 

18 
465.1 
26.61 

2.84 
18 
37 

19 
1262.R 

23.98 
2. 79 

16 
32 

20 
284. 6 
23.80 

2.81 
16 
45 

17 
477.1 
25.03 

3.11 
19 
36 

15 
1068.6 

23.81 
2.93 

15 
37 

21 
32.7 

24.74 
2. 21 

17 
31 

2l 
92.2 

25.55 
2. 92 

19 
u 

2l 
114.1 
27.11 

3.07 
17 
37 

25.09 

12 
319.3 
28.92 

2.43 
22 
45 

12 
691.6 
27. 04 

2. 35 
18 
37 

ll 
8.0 

25.28 
2.38 

19 
33 -

10 
81. 3 

28.35 
3.16 

20 
38 

11 
35 s. 9 
26.04 

2. 59 
18 
38 

11 
29.6 

28.85 
2.63 

20 
36 

11 
12.4 

28.77 
3. 61 

21 
38 

11 
21.4 

28.71 
2. 74 

21 
39 

27.75 

6 
0.5 

35.17 
0. 58 

34 
36 

5 
0.0 

o.oo 
0.00 

5 
0.0 

o.oo 
o.oo 

0 
0 

4 
0.0 

o.oo 
0.00 

0 
0 

4 
0.8 

31.50 
1. 83 

29 
34 

4 
0.4 

36.10 
1 .. 34 

35 
39 

5 
0.2 

21.50 
0.00 

21 
22 

5 
0.3 

34.50 
10.39 

25 
44 

31.75 

RNDF-6 

27 
1.2 

35. 34 
2.66 

30 
<13 

28 
o. 3 

33.85 
3.18 

28 
39 

2.8 
0.1 

26.00 
3. 70 

23 
32 

31 
0.4 

31.57 
4.56 

21 
39 

31 
3.9 

33.61 
3.15 

22 
44 

31 
o. 6 

33. B 5 
3.18 

20 
39 

30 
1.5 

31. 34 
6.49 

20 
45 

29 
o, 6 

35.72 
3. 9 5 

24 
u 

32.66 

RNDF-7 KATTEGI\T tWRTii St:A 

12 
35.5 

33.05 
2. 73 

23 
42 

12 
72.5 

28.38 
2. 27 

21 
36 

12. 
1.3 

30.15 
s. 36 

22 
42 

12 
34.4 

31.18 
2. 7a 

23 
41 

11 
121.7 
30.25 

4.88 
20 
42 

12 
27.8 

32.77 
2.65 

23 
~0 

12 
23.2 

33.42 
3.08 

23 
42 

11 
12.0 

29. 30 
3.85 

21 
39 

31.06 

12 
0.4 

35.05 
2. 38 

32 
40 

8 
0.8 

33.50 
3. 42 

27 
38 

ll 
3.5 

32.6 7 
5. 9 6 

21 
41 

10 
20.9 

35.05 
3.42 

25 
42 

14 
15.6 

3 3. 51 
3. 26 

23 
43 

15 
4.2 

32.69 
3. 47 

23 
39 

14 
11.9 

3 2. 37 
4. 7l 

23 
45 

13 
1.3 

32. 36 
). 60 

23 
37 

33.40 

76 
29d.5 
27.57 
2.96 

18 
45 

78 
971.3 
25.00 

2. 79 
16 
37 

102 
lOL9 
24.40 
2. BO 

16 
45 

97 
384.8 
26.24 
3. 5·7 

17 
42 

96 
670. 0 
25.55 

3. 40 
15 
43 

105 
83.9 

26. B 7 
3.37 

17 
40 

107 
108.0 
26.01 
3.42 

1tl 
45 

106 
239.4 
27.13 

3.18 
17 
40 

26.10 

[\) 
0'\ 
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VII. WHITING 

~~~§:!~~-~~~~~~~~ 
The long-term average abundance of whiting·in each statistical 

rectangle, derived from the surveys of 1974 - 1979 is given in 

Figures 7-1/3, for age groups I, II and older respectively. 

I-group whiting are more evenly distributed throughout the North 

Sea than are the corresponding age groups of the other gadoid 

species. However, the abundance tends to be lower in sampling 

sub-areas 1 and 5 (Figure 10- 1). The main centre of abundance 

of II-group whiting is in the western and northwestern parts of 

the North Sea, although a sizable proportion is still resident 

in sub-area 6. The distribution of the other age groups is broad

ly similar to that of the II-group fish although a greater pro

portion of the population is now found in the northwestern North 

Sea, particularly in sub-area 1. 

Abundance indices 

Tables VII - 1/3 give estimates of abundance within each North 

Sea sampling region for the years 1972 - 1979, for I-group, II

group and older whiting respectively. The data are in the form of 

arithmetic mean catches per statistical rectangle, both unadjusted 

and adjusted by means of the long-term average. In addition, arith

metic and geometric mean values are given for the total North Sea. 

A long series of abundance indices, unadjusted by the long-term 

average technique, are given in table VII - 4. Both arithmetic and 

geometric means are given (it should be noted that the geometric 

means are presented in log form, thus differing from the values 

given in earlier reports).eEstimates of abundance based on VPA 

are included for comparison. 

2~~R~~~~~~-~~!~-~!~~~-~~!~~~!~~ 
The data given in table VII - 4 were used to calculate coefficients 

of correlation between survey abundance estimates, and estimates 

of population obtained by VPA. The regression parameters and the 

coefficients of correlation are shown in table VII - 5. For both 

age groups, the arithmetic mean IYHS index had a higher coefficient 

of correlation with the VPA estimates. I- and II-group yielded 

very similar correlations, which effect is reflected also in the 

high c~rrelation coefficient between the two survey estimates as 

I- and II-group. 

~~~2!~-~!-~2~ 
Table VII - 6 and VII - 7 give mean lengths and catch rates of 

I-group and II-group whiting. The data are shown for the indivi

dual sampling regions within the North Sea, for the Kattegat and 

for the total North Sea, for the years 1972 - 1979. There was not 

sufficient time in which to properly analyze the data either to 

investigate possible regional growth rates or to look for evidence 

of density-dependant changes in growth. However, preliminary 

trials using a small number of data sets revealed no significant 

correlations between mean length and abundance, for either age 

group. 



TABLE VII-1 -Abundance indices of I-group WHITING by sub-area (surveys 1912- 1979). 

(U : unadjusted means; A : adjusted for missing squares; both averages refer to untransformed 

mean catches per square). 

SUB-AREA 

~eluded:) 1 2 3 4 5 6 1 North Sea No of squares fished 
( 57) ( 25) ( 22) ( 13) ( 11 ) ( 34) ( 12) (144) 

SURVEY YEAR ~~~~ 

1912 u 11 137 756 266 113 216 528 339 85 

A 23 295 6o6 276 33 213 534 219 

1973 u 409 785 2945 1116 55 1081 295 1159 106 

A 113 791 2558 1085 29 1032 354 911 

1914 u 52 512 363 314 68 418 403 322 134 

A 32 512 331 265 32 393 403 299 

1915 u 201 1058 945 1934 102 1281 199 893 132 

A 120 1030 1091 1663 41 1168 199 856 

1916 u 34 278 591 1940 488 392 3244 679 130 

A 31 270 710 1641 180 357 2981 641 

1971 u 38 356 370 881 1142 581 196 427 141 

A 29 356 358 745 411 530 796 402 

1918 u 410 589 310 761 110 . 506 748 513 142 

A 295 589 296 644 50 452 748 487 

1919 u 180 622 11 51 706 53 261 133 457 140 

A 130 622 1G98 598 24 231 120 430 

Average 1912 - 1979 u 168 542 929 991 266 599 868 599 

A 91 558 881 865 101 556 843 538 
-- ··-···- ·---·-

w 



TABLE VII-2- Abundance indices of II~group WHITING by sub-area (surveys 1972- 1979). 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

(U : unadjusted means; A : adjusted for missing SQuares; both averages refer to untransformed 

mean catches per square). 

SUB-AREA 

1 2 3 4 5 6 7 North Sea No of squares fished 
( 57) ( 25) ( 22) ( 13) ( 11 ) ( 34) ( 12) ( 144) 

EAR 

u 73 15 29 441 124 467 43 192 85 

A 82 224 178 302 46 327 44 201 

u 134 414 506 4681 23 145 49 763 106 

A 276 546 520 4321 55 129 50 682 

u 182 1242 817 297 49 298 65 496 134 

A 119 1242 798 251 53 250 65 457 

u 253 91 195 125 192 126 31 153 132 

A 153 122 174 121 80 115 31 149 

u 388 499 1311 1640 33 160 91 535 130 

A 318 480 1006 1387 47 146 84 511 

u 55 58 358 1535 26 50 69 218 141 

A 42 58 342 1298 16 46 69 205 

u 174 165 334 1427 208 . 177 101 293 142 

A 126 165 319 1207 95 156 101 277 

u 308 20 170 127 118 248 14 183 140 

A 222 20 163 108 54 211 14 171 

Average 1972 - 1979 u 196 313 465 1284 96 209 58 353 

A 167 357 437 1124 56 172 57 332 
:..__ - ·- ·- ·--··- --···-·~··-·-··-··--

I 

I 

I 

w 
I\) 



table VII-3- Abundance indices of older WHITING by sub-area (surveys 1972- 1979). 

-

(U : unadjusted means; A : adjusted for missing squares; both averages refer to untransformed 
mean catches per square). 

SUB-AREA 

1 2 3 4 5 6 7 North Sea 
( 57) ( 25) ( 22) ( 13) ( 11 ) ( 34) ( 12) ( 144) No of squares fished 

SURVEY YEAR 

1972 u - - - - - - - 36 85 

A 47 4 35 142 6 21 5 40 

1973 u - - - - - - - 83 106 

A 196 63 63 333 9 52 19 134 

1974 u - - - - - - - 59 134 

A 72 20 54 51 24 4o 16 56 

1975 u - - - - - - - 146 132 

A 293 19 87 71 21 47 1.0 143 

1976 u - - - - - - - 179 130 

A 401 35 91 184 24 32 7 194 

1977 u - - - - - - - 109 141 

A 157 15 79 164 12 25 126 103 . 

1978 u - - - - - - - 133 142 

A 157 9 147 418 20 19 33 126 

1979 u - - - - - - - 116 140 

A 203 6 72 52 31 74 11 108 

Average 1972 - 1979 u - - - - - - - 108 

A 191 21 78 177 18 I 39 28 113 
----- -

I 

I 

w 
w 
I 
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TABLE VII-4 - Year class abundance estimates Whiting. 

I-Group II-Group VPA 

YEAR CLASS 
. A. M. u 1) A.M.a 2) G.JYI".u 3) A.M.u 1 ) A.M.a 2) G.M.u 3) No of 2- 4) 

year old 
recruits 
(x 10-6 ) 

1963 92 235 

1964 418 151 300 485 

1965 6oo 211 112 27 395 

1966 501 59 190 42 630 

1967 2019 556 1052 213 1753 

1968 19 5 73 16 248 

1969 70 19 30 7 204 

1970 223 70 192 201 16 488 

1971 339 279 59 763 682· 65 886 

1972 1159 911 191 496 457 55 1328 

1973 322 299 58 153 149 38 537 

1974 893 856 235 535 511 65 1294 

1975 679 641 80 218 205 18 816 

1976 427 402 293 277 

1977 513 487 183 171 

1978 457 430 

1), 2 ), 3 ), 4 ) See foot note in table V-4. 



TABLE VII-5 - Correlations between year class abundance indices Whiting. 

VPA/I-Group 

A.M.u A.M.a G.M.u A.M.u 

Correlation: N 12 5 12 13 
r .92 .86 .80 . 89 

Geometric mean regression 

u 236.9 301.5 306.8 205.4 0 

u1 0.859 1. 123 3.177 1.576 

Estimated recruitment 

Year class 1976 603 752 667 

1977 678 848 494 

1978 629 784 

VPA/II-Group 

A.M.a G.M.u 

6 11 

.65 .83 

274.1 340.4 

1 .680 8.601 

739 

561 

II-Group/I-Group 

A.M.u A.M.a 

14 7 

.78 . 17 

G.M.u 

11 

.91 

w 
V1 



TABLE VII-6 

LENGTH STATiSTICS BY AREAS 

AREA: 

IYHS 1972 WHITING 
NR OF SQUr.RES 
MEl>.N N PER liOUR 
MEA.'I LENGTH 
s·rA.NDARO DEVIATION 
MIN-L 
..tAX-L 

IYHS 1973 WHITING 
!)lR OF SQUARES 
'lEAN N PER HOUR 
MEl>.N LENGTH 
SrAC>!DARD DEVIATION 

MIN-L 
MAX-L 

IYHS 1974 WHITING 
NR OF SJUARES 
"'EAN N PER HOUR 
MEI'.N LENGTH 
STANDARD DEVIATION 
"11·~-L 

MAX-L 

IYHS 1975 WHITING 
NR OF SQUARES 
MEI'.N N PER HOUR 
!'lEAN LENGTH 
STANDARD DEVIATION 
!'iiN-L 
MAX-L 

IYHS 1976 wHITING 
NR OF SQUARES 
.'!EMI N PER HOUR 
i'IEAN LENGTH 
STANDARD DEVIATION 
MIN-L 
AAX-L 

IYHS 1977 ,;<HITING 
NR OF SQUARES 
ME.\N N PER HOUR 
"'EAI'l LENGTH 
SrANDARD DEVIATION 
MIN-L 
!4AX-L 

!YHS 197a WHITING 
NR OF SQUARES 
"'EArl N Pc:\1.. ~OliR 
MEAN LGNG1'H 
s·rANDARD DEVIATION 
MIN-L 
MAX-L 

IYHS l97q WHITING 
NR OF SQUARES 
"'EAN N PER !lOUR 
MEAN LENGTH 
STANDARD DEVIATION 

"''IN-L 
MAX-L 

LONG TERM MEAN L 

RNDF-1 RNDF-2 

9 
10.6 

20.22 
2.66 

15 
25 

10 
409.2 
16.95 

2. 95 
a 

24 

H 
51.8 

19.28 
. 2. 75 

11 
26 

33 
201.1 
19.71 
3.31 

10 
28 

39 
33.6 

19.41 
3. 4a 

13 
26 

43 
37.9 

17.51 
3.20 

9 
26 

H 
409. 5 
18.01 
1. 95 

9 
ll 

41 
la0.4 
17.58 

3.11 
7 

27 

18.58 

14 
137.3 
15.17 

2. 81 
6 

24 

23 
784.9 
15.91 

2. 72 
9 

24 

25 
511.7 
16.84 
2.41 

8 
26 

24 
10 57.7 
16.08 

2.07 
8 

25 

24 
277.7 
H.24 

4.11 
6 

26 

25 
355.8 
H. 72 

2. 57 
7 

26 

25 
569.4 
16.19 

2.52 
7 

24 

25 
621.7 
14.84 

3.03 
6 

24 

15.50 

IYHS 1972 - 1979 

RNDF- 3 RNDF- 4 

16 
756.3 
15.94 

2. 81 
6 

25 

19 
2945.2 

15.96 
2.40 

8 
25 

. 20 
363.4 
16.91 

2.21 
10 
26 

17 
94 5. 3 
17.29 

2. 28 
9 

25 

14 
590.5 
15.41 

2. 20 
8 

23 

21 
369.9 
16.07 
1.63 

7 
23 

21 
309.8 
16.41 

2.71 
6 

26 

21 
1150.8 

15.07 
2. 32 

6 
26 

16.13 

8 
266.3 
17.53 

3.07 
a 

24 

12 
1175.7 

17.51 
2. 08 

9 
21 

11 
313.5 
15. 50 

2.44 
8 

22 

10 
1933.8 

17. 73 
1. 70 

a 
26 

11 
1939.6 

16.30 
2. 02 

8 
23 

11 
880.8 
16.93 

2.19 
B 

26 

11 
760.8 
16.72 

2. 54 
6 

23 

11 
706.3 
15. 32 

3. 30 
6 

25 

16.69 

RNDF-5 RNDF-6 

2 
113.0 
15.10 

3. 28 
7 

23 

5 
54.6 

16.55 
2. 50 

9 
23 

5 
67.6 

l5.1a 
2.H 

11 
24 

4 
102.0 
18.06 

2.87 
7 

25 

4 
488.4 
15.34 

2.16 
6 

24 

4 
1141.6 
H.69 

3.15 
6 

25 

5 
109.8 
14.66 

3. 417 
7 

26 

5 
52.5 

16.48 
3.66 

7 
23 

15. 76. 

23 
275.6 

·16. 87 
3.22 

7 
32 

28 
1081. 3 

16.12 
3.02 

7 
28 

28 
417.6 
16.54 

2.73 
6 

29 

31 
1281.4 

17.62 
3.17 

6 
34 

:n 
391.8 
16.21 

3. 92 
5 

27 

31 
590.8 
16.56 
3.17 

6 
28 

30 
505.7 
17.12 

2. 97 
6 

27 

29 
26 o. 5 
16.79 

2. 35 
5 

24 

16.73 

RNDF- i KATTEGAT I'IOR'fti SEA 

11 
528.1 
17.88 
2.18 

6 
24 

10 
295.4 
15.45 

2. 36 
7 

24 

12 
403.0 
16.35 

2.15 
7 

26 

12 
799 .o 
15. ~2 

2.00 
B 

27 

11 
3244.4 
16.39 

2.39 
6 

25 

12 
795.7 
14.75 

2. 42 
6 

26 

12 
748.2 
16. BB 

2.16 
8 

25 

11 
127.3 
14.22 

2.24 
5 

25 

15.911 

12 
102.8 
16. qq 

2. 42 
9 

24 

8. 
138.8 
16.85 

2. 75 
7 

24 

12 
381. 5 
16.35 

2.36 
10 
24 

10 
398.4 
17.31 

2. 35 
9 

25 

14 
195.5 
18.26 

2. 57 
6 

25 

15 
100.7 
18.94 

3.19 
9 

30 

14 
536.1 
17.97 

3. 38 
7 

27 

13 
l67.CJ 
16.49 

2.89 
5 

23 

17.40 

85 
339.1 
16.51 

2. 98 
6 

32 

106 
1159.0 

16.09 
2.63 

7 
28 

134 
3 21.8 
16.62 
2.53 

6 
29 

132 
8·D.1 
17.30 

2. B J 
6 

34 

130 
679.0 
lfi.15 

2.93 
5 

27 

141 
427.1 
15.8 0 

2. 8 7 
6 

28 

142 
51 1. 0 
17. 01 
2.65 

6 
31 

140 
4 56. B 
15. 45 

2. B 2 
5 

27 

16.37 

TABLE VII-I 

LENGTi! S'rATIS"riCS BY AREI>.S IYHS 1972 - 1979 

ARC:l>.: RNDF-1 RNDF- 2 RNDF- 3 RNDF- 4 RNDF-5 

IYHS 1972 WHITING II 
NR OF SQUARES 
'iEA'I N PER HOUR 
'!El>.~. LENGTH 
.5 r A~DARD DEVIATION 
tH:-1-L 
~1l>.X-L 

IYHS 1973 WHITING II 
NR OF SQUARES 
:-1El\N N Pt:R HOUR 
MEA" LENGTH 
.5rAciDARD DEVIATION 
H"l-L 

:>!A X-L 

IYHS 1974 WHITING II 

NR OF .SQUARES 
MEAN ~ PER tiOUR 
'lEAN LENGrH 
SrA:IDARD DEVIATION 
!'IIN-L 
.~AX-L 

IYHS 1975 WHITING I! 
NR OF SJUARES 
'IEJ>.N ll PER HOUR 
MEI\.'1 LENGT'i 
Srii'IDARD DEVIATION 
'IIN-L 
'IAX-L 

IYHS 1976 WHI"r!NG I! 
I'IR OF S·JUI\RES 
'lEAN ,~ PER HOUR 
ME• .. I LENGTH 
SrANDARD DEVIATION 

MIN-L 
MAX-L 

IYHS 1977 WHITING II 

NR OF SQUARES 
'lEA.~ :1 PER '!OUR 
.'lEAf'! LENGTli 
.5·ri\'1Dl\RD DEVIATION 
'IIN-L 
MAX-L 

IYHS 197'3 nHITING li 
NR OF SQUARES 
'IE'IN N PER HOUR 
MEAN LENGrH 
SrA~DARD DEVIATION 
MIN-L 
MAX-L 

IYHS 1979. WHITING II 

NR OF SJUARES 
:-lEAN N PER HOUR 
l4E~N LENGTH 
STMDARD DEVIATION 
MIN-L 
MAX-L 

LON::i TERM ~EAr'! L 

9 
72.0 

26.71 
3. 20 

20 
36 

10 
134.1 
25.15 
2. 78 

19 
33 

34 
181.8 
25.60 
2.55 

18 
H 

33 
252. a 
26.89 

2. 92 
21 
37 

39 
388.3 
26.62 

2. 39 
17 
35 

43 
55.0 

25.93 
3. 37 

20 
36 

H 
174.3 
26.21 
1.96 

20 
33 

41 
308.4 
25.34 
2. 06 

17 
37 

26.06 

14 
14. B 

23. 67 
2.10 

20 
33 

23 
413.5 
24. Bl 
1. 89 

19 
32 

25 
1242.1 

25. 29 
1. 61 

lB 
33 

2-41 
91.2 

24.80 
1. 85 

20 
34 

24 
499.2 
15.20 

2. 28 
12 
34 

25 
57.6 

24.22 
1. 84 

18 
31 

25 
16 5. 2 
23.84 

3.17 
16 
32 

25 
19.6 

·24. oa 
1. 96 

16 
31 

24.51 

16 
29.4 

26.47 
3.17 

20 
35 

19 
50s. 9 
23. 6a 

2. 72 
18 
35 

20 
816.9 
22.96 

2.49 
16 
33 

17 
194.6 
26.14 
l. i4 

21 
31 

14 
1310. 5 

24.22 
2.0a 

18 
34 

21 
358.3 
23.50 
1. 84 

19 
33 

21 
333.7 
24.62 
1. 90 

20 
33 

21 
170.2 
24.67 
1. 90 

18 
31 

24.53 

a 
441.0 
25.36 

2. 56 
20 
34 

12 
4680.5 

23.51 
2.la 

19 
32 

11 
296.7 
23.69 

1. 69 
19 
30 

10 
124.6 
25.50 
1. 98 

21 
32 

11 
16 39.7 

24.74 
2. 23 

17 
34 

11 
153·L 5 

23.15 
1.79 

19 
31 

11 
1426.6 

24. 93 
2. 50 

16 
35 

11 
127.2 
23.90 

1. 86 
17 
3l 
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VIII. 

- 4o -

NORWAY POUT 

~~~~=~~~~-~£~~~~~~~ 
During the International Young Herring Surveys sampling of 
Norway Pout has only been carried out adequately since 1974. 
Older data are likely to be biased by inadequate sampling of 
the Norway Pout area. The area as defined by the Working Group 
includes almost the entire North Sea population (Figures 8 -
1/3). The long-term average abundance indices for the I-group, 
II-group and older age groups respectively are given in tables 
VIII - 1/3. 

Abundance indices 

Abundance indices for the I-group, II-group and older age groups 
were calculated for the years 1972 - 1979 for the different sub
areas proposed for grouping demersal fish data (Figure 10-1) for 
assessment purposes (Table VIII-1/3). It appears that the year 
classes of Norway Pout since 1974 have been mainly restricted 
to sub-area 1 while the very rich 1973 year class as I-group, 
however, were rather abundant in sub-area 2 as well. 

The 1973 year class was outstanding. The year classes of 1974 -
1976 were considerably less abundant, but at a more constant 
level. The recent year classes have even been smaller. The esti
mates for the two year classes prior to 1973 indicate that these 
may have been of about average level, but the figures are less 
reliable due to inadequate sampling. 

~~~E~~~~2~-~i!~-2~~~~-~~~~~~~ 
Catch in numbers at age by quarters for the total North Sea for 
the years 1974 to 1978 and estimates of the number of hours 
trawling in the Danish industrial fisheries from 1975 to 1978, 
taken from ICES C.M. 1979/G : 26, have been used for catch per 
unit of effort calculations. The CPUE values for the years 
1974 - 1978 are listed in table VIII-4. The 1974 CPUE figure 
has been calculated under the assumption that effort increased 
rectilinearly from 1974 to 1977. In the table the abundance 
indices for I- and II-group, calculated as unadjusted arithme
tic means an unadjusted geometric means, are also listed. Table 
VIII-5 gives correlations coefficients between the abundance of 
I- and II-group in the IYHS and the CPUE figures in table VIII-4. 
The IYHS indices have also been correlated with the abundance 
indices from the Scottish autumn surveys of the year class 1973-
1975 and 1977-1978 as 0-group and the year classes 1973, 1974, 
1976 and 1977 as I-group (C.M. 1979/G: 26). The table shows 
that there are highly significant correlations between CPUE and 
survey data for both I- and II-group and also between I- and II
group fish as estimated during consecutive years in the surveys. 

!:~~{i?~~-~!-~~:: 
Table VIII-6/7 show the mean length of I- and II-group for the 
years 1972 to 1979 by areas. The means for the period for the 
different areas are listed at the bottom of the tables. These 
figures show that there is an lncrease in mean length for both 
I- and II-group from north to south. 
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Mean length as calculated for the total North Sea for the dif
ferent year c_lasses were correlated with their abundance ·in
dices as I- and II-group. No significant correlations were 
found. 



' 

TABLE VIII-1- Abundance indices of I-group NORWAY POUT by sub-area (surveys 1972- 1979). 

SUB-AREA 

EAR 

(U : unadjusted means; A : adjusted for missing squares; both averages refer to untransformed 
mean catches per square). 

1 2 3 4 5 . 6 7 North Sea No of squares fished 
( 57) ( 25) ( 22) ( 13) ( 11 ) ( 34) ( 12) ( 95) 

! 1972 u 246~ 4856 1369 3663 0 0 .1 3425 38 
I 

7282 6602 2281 6787 A 1272 0 0 2 
I 
I 

1973 u 15232 5723 520 639 0 0 0 4207 32 

A 8115 2758 772 288 0 0 19 5606 

1974 u 47851 26718 342 852 0 1 0 27534 6o 

A 23678 23513 311 576 0 1 45 19832 

1975 u 8698 237 554 19 0 0 238 4293 80 

A 5743 230 438 15 0 0 200 3894 

1976 u 7943 56 463 1 1 0 0 24 4599 76 

A 5629 116 324 9 0 0 22 3977 

1977 u 8426 249 455 376 0 0 44 4814 90 

A 6645 249 435 318 0 0 44 4603 

1978 u 3792 185 643 35 0. 0 10 1913 91 

A 2816 185 615 30 0 0 10 1832 

1979 u 5462 14 1291 8 0 0 5 2690 90 

A 4056 14 1235 7 0 0 5 2549 

Long-term 
average 1974 - 1979 u 13695 4577 625 217 0 0 54 76~·1 

A 8095 4051 560 159 0 0 55 6114 
- - - ---~ - ---~---~--------~-------

··-····- ··-·- ----

-+:-
1\) 

I 



TABLE VIII-2- Abundance indices of II-group NORWAY POUT by sub-area (surveys 1972- 1979). 
(U : unadjusted means; A : adjusted for missing squares; both averages refer to untransformed 
mean catches per square). 

SUB-AREA 

1 2 3 4 5 6 7 North Sea No of squares fished 
( 57) ( 25) ( 22) ( 13) ( 11 ) ( 34) ( 12) ( 95) 

AR 

1972 u 717 0 1124 186 0 0 0 653 38 

A 5070 25 1090 116 0 0 0 3008 

.1973 u 1278 329 148 620 0 0 0 438 32 

A 13615 207 959 268 0 0 l5 7685 

1974 u 1092 27 35 . 1 0 0 0 420 6o 

A 829 24 65 9 0 0 1 471 

1975 u 5687 9 4o6 8 0 0 19 2441 80 

A 5227 10 386 6 0 0 16 2929 

1976 u 929 8 16 22 0 0 6 385 76 

A 808 8 50 19 0 0 6 423 

1977 u 800 8 39 47 0 0 0 334 90. 

A 632 8 37 39 0 0 0 323 

1978 u 2633 4 37 164 0 0 1 1215 91 

A 1977 4 63 139 0 0 1 1164 

1979 u 711 0 16 22 0 0 0 240 90 

A 533 0 22 18 0 0 0 228 

Long-term 
average 1974 - 1979 u 1975 9 91 44 0 0 4 839 

A 1668 9 104 38 0 0 4 923 
------------ ---------------- -------- -'------·· 

I 

I 

I 

..{:::"'" 

w 



TABLE VIII-3- Abundance indices of older NORWAY POUT by sub-area (surveys 1972- 1979). 

SUB-AREA 

EAR 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

Long-term 

(U : unadjusted means; A : adjusted for missing s~uares; both averages refer to untransformed 

mean catches per s~uare). 

1 2 3 4 5 6 7 North Sea No of s~uares fished 
( 57) ( 25) . ( 22) ( 13) ( 11 ) ( 34) ( 12) ( 95) 

u - - - - - - - 5 38 

A 23 1 1 1 0 0 0 13 

u - - - - - - - 82 32 

A 534 38 63 81 0 0 0 316 

u - - - - - - - 9 60 

A 15 5 7 8 0 0 0 12 

u - - - - - - - 43 80 

A 93 3 4 1 0 0 ·0 51 

u. - - - - - - - 33 76 

A 41 6 7 52 0 0 0 31 

u - - - - - - - 27- 90 

A 45 1 4 24 0 0 0 26 

u - - - - - - - 21 91 

A 31 0 2 15 0 0 0 20 

u - - - - - - - 71 90 

A 120 0 5 3 0 0 0 67 

average 1974 - 1979 u - - - - - -
ol 

- 34 

A 58 2 5 17 ol 01 34 I 

+:
+ 



TABLE VIII-4 - Year class abundance estimates Norway Pout. 

I-Group II-Group 
YEAR CLASS 

A.M.u 1) G.M.u 2) CPUE 3
) A.M.u G.M.u 

1972 420 10.3 

1973 27534 603 216 2441 45.3 

1974 4293 91 47 385 10.2 

1975 4599 106 57 334 13.7 

1976 4814 186 89 1215 16.0 

1977 1913 39 33 240 7.4 

1978 2690 65 

1
) Average mean nr/hr per SQUare, uncorrected for missing SQUares. 

2 ) Antilog of the elog mean nr/hr per sQuare+ 1, uncorrected for 
missing SQuares. 

3 ) Catch per unit of effort by age group during the first Quarter 
in the North Sea. (Danish industrial fisheries). 

- 45 -

CPUE 

6.7 

22.7 

6.7 

9.3 

15.6 

TABLE VIII-5 - Correlation of year class abundance indices Norway Pout. 

CPUE 1 )/IYHS CPUE 1 )/IYHS IYHS SAS 2
) /IYHS SAS 2 )/IYHS 

I-Group II-Group I-/II-Group 0/I 0/II I/I I/II 

A.M.u G.M.u A.M.u G.M.u A.M.u G.M.u G.M.u G.M.u G.M.u G.M.u 

N 5 5 '5 5 5 5 5 5 4 5 

r 0.98 1. 00 0.98 0.92 0.93 1. 00 0.83 0.93 0.52 0.56 

1 ) CPUE in the Danish Industrial Fishery, cf Table VIII-4. 

2 ) SAS : Scottish Autumn Surveys (data derived from ICES C.M. 1979/G 26). 



TABLE VIII-6 

LENGTH STATISTICS Bl! AREAS HHS 1972 - 1979 

AREA: RNDF-1 -RNUF-2 RNDF-3 RNDF-4 RNDF-5 .RNOF-6 RNDF-7 KATTEGAT ~OR.rH SEA 

IYHS 1972 NORWA.Y POUT • I 
NR OF SQUARES 9 12 15 8 0 24 Hl 0 38 

>t£AN N PER HOUR 2463.6 4855.8 136"9.4 3663.4 o.o 0.0 1.0 0.0 3424.5 

MEAN LENG'rH 10.33 10.:96 1{). 98 1{).98 o.oo 0.00 10.87 0. 00 10.90 

STANDARD DEVIATION 0.81 o. 77 0.'89 o . .as 0.00 o.oo 0.68 o. 00 0.84 

!'IIN-L 8 9 8 8 0 11 9 0 8 

!1AX-L 14 13 15 15 0 0 12 0 15 

IYHS 1973 lfOR~Y POUT I 
NR OF S;JUARES 4 H 15 5 0 19 1 0 32 

!t.eAN N PER HOUR 15232 • .0 5722.7 520.1 639.2 0.0 0.1 o.o o.o 4207.2 

!'IEA.N LENGTH 11.20 11.60 12.43 12.56 0.00 12.83 o.oo o.oo 11.60 

STANDARD DEVIATION 0.84 o. 90 0.87 0.84 0.00 1. 53 o.oo o. 00 0.96 

!UN-L 9 9 8 10 0 11 0 0 8 

HAX-L 1.4 15 18 15 0 15 0 0 18 

IYHS 1974 NORWAY POUT I 
NR OF SQUARES 22 22 . 16 6 1 19 5 0 -60 

ME'N N PER HOUR 47851.0 26718. 3 341.9 851.6 0.0 1.4 o.o o.o 27533.8 

!'fEAN LENGTH 10.72 11.70 11.66 12.10 o.oo 11.19 0.00 o.oo 10.99 

STANDARD DEVIATION . 1. 07 o. 93 1.15 l. 56 0.00 1.01 o.oo o.oo 1.13 

MIN-L 7 7 8 7 0 g 0 0 7 

MX-L 16 16 17 16 {I 13 0 0 17 

IYRS 1975 NORWAY POUT I 
NR OF SQUARES 33 24 17 10 4 31 10 3 80 

:1£1\N N PER HOUR 8698.2 237.3 554.1 18.6 0.0 o.o 237.-!J 819.5 4292.5 

MEAN LENG·rH 11.54 10.52 13.15 10.14 o.oo 14.00 10.92 11.29 11. 53 

STANDARD DEVIATION 1. 35 1.05 0.95 1.69 o.oo o. 71 1.02 1.01 1. 30 

MI~-L 7 8 1{1 8 0 13 8 7 7 

MAX-L 16 15 16 16 0 15 15 15 16 

IYHS 1976 NORWI\.Y POUT I 
NR OF SQUARES 37 24 12 11 4 31 11 9 76 

:-tEAN N PER HOUR 7943.1 55.8 462.8 11.0 0.0 o. 0 24.3 218.7 4599.3 

'lEAN LENGTH 10.75 12.06 12.47 12.65 o. 00 ' 0.00 11.60 11.17 10.81 

STAIIDARD DEVIATION 1.04 1.21 1.14 1.22 o.oo 0.00 1.27 0.98 1.05 

MIN-L 8 8 9 9 0 0 8 8 8 

'4AX-L 15 19 16 16 0 0 15 15 19 

IYHS 1977 NORWAY POUT I 
NR OF SQU{'RES 43 25 21 11 4 31 12 8 90 

MEAN N PER HOUR 8426.4 249.0 454.9 375.7 {1.3 0.0 .44.1 o.o 4814.4 

"'EAN LEN•.:;TH 10.97 11.40 12.20 13.65 u. 50 12.50 12.17 o.oo 11. (J4 

STANDARD DEVIATION 0.97 0.99 1.11 1.05 1.00 o. 00 0.99 o. 00 1.16 

"4IN-L 7 8 8 7 10 12 ~ {) 7 

M"X-L 15 15 17 17 13 l3 15 0 17 

IYHS 1978 NORWAl! POUT I 
NR OF SQUARES 41 25 21 11 5 30 12 14 91 

~F.AN N PER HOUR 3791.7 184.9 642.5 35.4 0.0 o.o 10.3 3 3. 3 1912.7 

MEAN LENGTH 11.63 12.72 12.54 13.33 0.00 o.oo 11.77 12.12 11.72 

STANDARD DEVIATION 0.97 0.91 0.89 1. 09 o.oo o.oo 0.81 1.06 1. 00 

MIN-L 8 7 6 7 0 0 10 8 6 

14AX-L 16 16 16 16 0 0 14 18 16 

IYHS 1979 NORWAl! POUT I 
NR OF SQUARES 41 25 21 11 5 29 11 13 90 

:4£AN N PER rfOUR 5461.5 13.7 1291.2 8.0 0.3 o.o 4.6 14.4 26 90. 1 

f'IEA/i LENGTH 11.28 11.95 11.37 12.62 11.50 0.00 10.89 11.83 11.28 

STAimARD DEVIATION 1.05 1.21 1.13 1. 47 o.oo 0.00 1.34 1. 05 l. 05 

MIN-L 7 8 7 9 11 0 6 8 7 

19<X-L 17 17 16 16 12 0 14 15 17 

LONG TERM MEAN L 11.05 11.62 12.10 12.25 11.50 12.63 11.37 11.60 11.23 

TABLE VIII-I 

LENGTH STATISTICS Bl! AREAS IYHS 1972 - 1979 

AREA~ RNDF-1 RNDF-2 RNDF-3 RNDF-4 RNOF-5 

IYHS 1972 N::>RwAY POUT I I 
N R OF SQU,.RES 9 12 15 8 0 

MEAi~ N PER ;!OUR 717.3 0.0 1124.4 H~5.6 o.o 
'4EAI'I LENGTH 15.51 0. 00 14.91 16.13 0.00 

s·rANDARD DEVIATION 1. 25 0.{)0 1.09 1.1!4 iJ.OO 

!4IN-L 12 0 u 13 0 

MAX-L 19 0 l9 20 0 

IYHS 1973 OORWAl! POUT I I 
NR OF SQUAR£5 >4 li 15 5 0 

M£1\:-l N PER HOUR 1277.5 329.2 141!. 3 619.6 .tl.O 

• '1EAN LENGTH 14.81 14.86 15.69 16.28 o.oo 
s·rANDARD DEVIATION 0.85 1. 34 1.10 o. 89 {1.00 

"4IN-L 13 13 13 14 0 

MAX-L 19 l9 19 19 0 

IYHS 1974 NORWA.Y POUT II 
NR OF SQUARES 22 22 16 6 1 

~EAN Li PER HOUR 1092.0 27.1 34.6 1.3 0.0 

MEAN LENGTIJ 16.17 16.91 17.11 18.50 0.00 

STAl'IDARD DEVIATION o. 98 o. 74 1.24 o.oo o.oo 
.. IN-L 13 15 14 18 0 

:1AX-L 19 21 21 19 0 

IYHS 1975 NORW!\Y ·pouT II 
NR OF SQUARES 33 24 17 10 4 

"1£1\.:i N PER HOUR 5686.7 9.1 406.2 7.5 o.o 
.14EI\tl LENGTH 15.86 16.97 16.10 17.04 0.00 

STANDARD DEVIATION 1.12 1.65 1.24 4. 08 o.oo 
MIN-L 12 14 12 14 0 
o4AX-L 20 21 20 21 0 

IYHS 1976 NORWAl! POUT I I 
NR OF SQUARES 37 24 u 11 4 

14E~N 'N PER iOUR 92!!.4 8.2 15.5 22.1 0.0 

ME.'\N LENG'rH 16.35 1:'6. 74 18.28 19.99 O~OO 

STANDARD DEVIATION 1.16 3.18 1.36 o. 77 0.00 

MIN-L 13 l2 14 17 0 
MAX-L 20 23 22 2l 0 

IYHS 19H NORWAY POUT I I 
!IR OF SQUARES 43 25 21 11 4 

l'IE~N ·r.~ PER ~OUR 799.8 7.6 38.7 46.5 0.0 

MEAN LENGTH 15.34 17.36 16.89 18 • .SO 0.00 

s·rANOARO DEVIATION 1.60 1. 03 1. 35 1. 70 o.oo 
MI~-L 8 14 14 l3 0 

l'IAX-L 21 20 22 23 0 

IYHS 1978 NORiOI\.Y POUT II 
NR OF SQUARES 41 25 21 11 5 
MEAt~ N PER HOUR 26 32. 5 4.0 37.2 164.4 0. 0 
MEAN LE;NGTH 15.83 1a.11 16.30 19.10 o.oo 
s·rANDI\.RD DEVIATION 1.10 1. 23 1. 4 5 l. 31 o.oo 
'1IN-L 13 15 13 15 0 
'lAX-L 21 22 21 23 0 

IYHS 1979 NORWAY POUT II 
NR OF SJUARES 41 25 21 11 5 
!4EI\.N N PER HOUR 710.5 0.1 15.8 21.6 o.o 
MEAL~ LENGTH 16.33 20.17 13.89 19.74 o.oo 
STANDARD DEVIATION 1.21 1.53 2.60 1.27 0.00 

MIN-L 13 18 9 14 0 
MAX-L 23 22 22 22 0 

LONG TERM i4EAN L 15.78 17.40 16.15 18.20 0.90 
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Figure 10- 1. 

Sub-areas of the North Sea as proposed for roundfish sampling in the North Sea 
and used in this analysis for investigating spatial differences in abundance 
during the International Young Herring Surveys. 
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IX. SURVEY DESIGN 

The statisti9al basis of the surveys was discussed with particular 
reference to the procedures in distributing the participating ves
sels over the area. At present different squares are appointed to 
each vessel each year in order to reduce the chance of possible 
bias due to differences in gear efficiencies (since not all ves
sels are yet employing the standard GOV-trawl), when averaging 
mean catches per square to obtain an overall index of abundance. 
For similar reasons each square is assigned to at least two ves
sels, but this· has the additional advantage that there is less 
chance that any square is completely missed during the survey. 

Although in general this procedure, which is essentialJ_y random, 
is followed, in practice there are complications. Some vessels 
are not able to make valid hauls in particular squares (which are 
not necessarily the same squares from vessel to vessel) because 
the crew is less aquainted with the local circumstances. In such 
cases particular squares may be given to the same ship year after 
year. Also cruise logistics require that steaming time from the 
home country is taken into account, so that in general there lS 
a tendency to concentrate the hauls to be made by any vessel ln 
its home waters. However, these small deviations do not seem to 
largely violate the basic nature of the survey. The obvious 
disadvantage of this arrangement lies in the increase in within
square variance between hauls due to intership.variation, but the 
corresponding loss in precision of the final estimate seems to be 
outweighed by the likely reduction in possible bias. 
The concentration of research vessel effort in areas of higher 
abundance as a possible means of increasing the precision of the 
abundance estimate was rejected for two practical reasons. 

1 . The differences in distribution pattern of the different 
species and age groups effectively requires more or less 
"equal" distribution of the effort over most of the area, 
unless priorities are assigned to the different specles. 

2. The risk of missing out significant proportions of the popu
lation during any year becomes dangerously high, when the 
long-term average distribution pattern is based on a relati
vely small number of years only, due to possible deviations 
in the distribution pattern from "normal" years. 

The standardization of the gear has always been a major goal of 
the Working Group and this still holds. Although progress has 
been made in this respect (in the 1979 survey three countries 
have actually.used the GOV-trawl!) the situation is still far 
from satisfactory. It was further observed that the standard 
gear as it stands allows rigging with bobbin gear or without. 
Some concern was expressed about the effect of such differences 
in rigging on catch efficiency, and the future need for more 
data in this respect was stressed. 

A major point raised related to the considerable differences in 
timing of the survey by individual vessels. The past survey 
results do indicate that both distribution patterns shifted and 
abundance varied over prolonged survey periods. In view of the 
extremely high running costs of these international surveys 
national laboratories are urgently requested to provide ship
time in the agreed survey period (February), because extending 
the survey period effectively devaluates the effort put in by 
other nations. 
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The statisti~al treatment of the data, as well as the revisions 
that were agreed by the Working Group with reference to standard 
areas and periods over which to calculate the long-term average, 
required both new programming and reruns of established programs. 
Since the computer system available at the Ymuiden laboratory is 
limited to the extent that it can only do one job at a time and 
also in terms of memory capacity, the Working Group could not 
make enough progress to cope with a complete analysis. Undoubted
ly the report bears the signs of this incompleteness. 

In analyzing 8 years of extensive survey data the severe limi
tations of the computer system became all too obvious ~nd there
fore the Working Group recommended to transfer the data base to 
a larger computer system. Laboratories with interest in this 
respect should contact the Ymuiden laboratory in order to esta
blish a cooperative project on the analysis of Young Herring 
Survey data. 

For the near future, however, the Working Group agreed that the 
Ymuideh laboratory should pursue some of the ideas brought up du
ring the meeting and that after correspondence about the results 
a follow-up of the present Working Group report should be pre
pared as soon as possible. 

One of the main conclusions of the statistical treatment of the 
data so far is that the within square coefficient of variance 
is remarkably constant from year to year for each species (Table 
IV- 1 and 2). Although this aspect could not be fully explored, 
essentially this should provide a means of estimating the over
all variance of both the straight arithmetic abundance index and 
the one based on log transformation. 

There is no 'a priori' statistical reasoning why one index should 
be better than another, although the inherent coefficient of 
variance may vary. The test, however, which one should serve the 
purposes of the use of these surveys best lies in the correlation 
of the index with independent estimates of year class strength. 
Again, this could not be fully explored in the available time, 
but the correlation between the two possible indices investigated 
(arithmetic means of the arithmetic mean catches per square and 
the antilog values of the mean log's of the arithmetic mean cat
ches per square) and recruitment estimates (from VPA or CPUE data) 
both yielded significant coefficients for all species. In some 
cases the correlation coefficients between estimates of year class 
strength as I-group and II-group from the surveys were even higher. 
Since these two indices for one year class are obtained in conse~ 
cutive years and therefore completely independent, this indicates 
that the level of precision obtained in the survey estimate is 
rather higher than in the VPA. 

It should be observed that the survey data from the years before 
1972 could not be incorporated adequately in the present analysis, 
because they have not yet been processed in the computer. Conse
quently, it remains difficult to evaluate the effect of the ad
justment procedure followed, particularly since only in the ear
lier surveys, when coverage of the North Sea was less complete, 
the adjustment factor is likely to become significant. In view 
of the impact which the actual regression parameters have on the 
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prediction of recruitment in future years when assessing round
fish TAC's and because the present correlations refer to .a limi
ted number of carefully checked data points, it was agreed that 
computer processing of the earlier survey data is an urgent mat
ter. 

With reference to the geometric means presented in this report, 
it should be observed that the retransformed values were not ad
justed for the variance, because the latter could not be estima-
ted adequately in the time available. As a consequence the straight antilog 
values of the.logs of the mean catches per hour per square deviate 
greatly from the values presented in earlier reports. However, 
since the formerly used variance estimator was considered to re-
present a poor one, for the time being there was no other choice. 
In its terms of reference the Group was asked to compare abundance 
indices from different aub-areas in the North Sea. The chart with 
the agreed roundfish sampling areas (Fig. 10 - 1) was .used as a 
guideline in this respect and for each species adjusted and un-
adjusted straight arithmetic mean catches have been provided. 
Since .there were no CPUE data from any particular sub-area avai-
lable to the Group it has not been possible to evaluate the obser-
ved differences. However, the tables indicate that relative re-
cruitment in the different areas is not constant from year to 
year. 

The abundance indices of older fish in numbers have also been in
cluded in the tables, but no effort has been made to correlate 
these with data from other sources. 

The length statistics by region for age groups I and II of each 
species show consistent geographical differences in mean size 
at age, the mean lengths presented in the tables are adjusted 
by 0.5 cm to account for the fact that fish lengths are reported 
to the cm below, but, although no conclusive analysis could be 
made of possible density-dependant growth, it appears from a 
superficial survey of the data that the annual differences in 
mean size at age do not line up very well with the annual diffe
rences in abundance. 
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XI RECOMMENDATIONS 

1. The W.G. s~resses the urgent need for standardization of 
the survey and in particular urges countries: 

a. to employ the agreed standard GOV-trawl; 

b. to make available their ship time during the month of 
February in order _to have the survey as synoptic as 
possible. 

2. The W.G. stresses the need for more extensive analysis 
of the survey data with particular emphasis on statistical 
evaluation. To facilitate this countries are invited to 
cooperate in transferring the data base to a large cpmputer 
system. 

In addition the Group should continue the analysis started 
during the meeting by correspondence before a new meeting 
is arranged. 



- 55 -

APPENDIX I - 1979 SURVEY RESULTS 

Figure I 1/6 COD 

Figure II 1/6 HADDOCK 

Figure III 1/6 WHITING 

Figure IV 1/6 NORWAY POUT 

-1 Number of valid hauls per sq_uare, 

-2 Average N/hr per sq_uare: I-Group, 

-3 Average N/hr per sq_uare: II-group, 

-4 Average N/hr per sq_uare: older fish, 

-5 Length statistics by blocks of 4 statistical rectangles: I-Group, 

-6 Length statistics by blocks of 4 statistical rectangles: II-Group. 
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