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Fisherioireibozatet
Ribliotefet

TERMS OF REFERENCE

At the 1978 Statutory Meeting of ICES in Copenhagen it was 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,

(¢) 1investigate 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 OT
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. Hislop - U.K. (Scotland)

Mr. J. Lahn-Johannessen - Norway

Mr. W.G. Parnell - U.K. (England)

Dr. M. Pennington - U.8.A.

Mr. P. Sparre — Denmark

Mr. A. Corten (The Netherlands) and Mr. M.J. Holden (U.XK., England),
the coordinators of the International Young Herring Surveys arid the
Pelagic O-group Roundfish Surveys, respectively, participated in a
general discussion about survey design.

INTRODUCTION

Since the meeting of the Gadoid I-Group Working Group in 1977 consi-
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 L4 roundfish species (cod, haddock, whiting and
Norway pout) information on number, minimum length, maximum length
and the common length statistics (sum x and sum x?) 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.

Tn the former report of the Working Group (c.M. 197T7/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 essentlally 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.

QTATISTICAL CONSIDERATIONS
1. Theory')

A stratified random sample is taken during each survey.

The strata consists of the statistical rectangles, within each
s small number of tows are randomly made. If the estimator 8.
is an estimator or an indicator of abundance for the ith *
stratum, then since the area of each stratum is roughly the
same, the unweighted average

0. (1)

1

=]
[l =

is used as an estimator of abundance for N strata. The vari-
ance of O is given by

1 N
—, L var (@i). (2)
N i

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 is the
arithmetic mean. That is, let

1
: - T X (3)
1,1 n. = 1,k

where n. is the number tows in the iﬁh stratum and Xi Kk is

2
the number of fish caught (per/hr) during the kth tow.

') For general reference to the subject:

W.G. Cochran, 1977 Sampling Techniques, Brd

edition, John Wiley and Sons, Tne.



Then

1 (x ., -0, .)
n. : (1)

1 n.

) =

var (0

1,1

Hence, the mean and varlance of O, 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 using ©. is that it is easily understood and
should be proportional 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 for 0
may be inaccurate since O. may be far from normally distribu-
ted. Both problems reflect the fact that the distribution of
catches from trawl surveys are usually highly skewed.

Tn an attempt to keep the desirable properties of the mean as
an indicator of abundance while ameliorating some of its
shortcomings, the estimator

= E n-1 42
0, ; = exp (Y + 7 5;)

and 82
i

was examinated where Y. is average of Y. = 1nX.
1 1.k 1,k

is its variance.

If the counts in each stratum are lognormally distributed,
then O . is an estimator of the arithmetic mean which is more
L .2 % .
efficiént than 0., ., i.e, var (0. .) < var (0, .).
1,1 2,1 1,1

We had some problems using O, .. The factor exp — 8% is a
poor approximation of the truéladjustment factor for®  Tsmall
n and/or large values of g2, 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
‘nto account the upward bias in O, ., it appears that O, . is
estimating the arithmetic mean (i.é% 0 and O were nearly the
same). A more serious problem was our inability to obtain an
sccurate estimate of var (O .); the available approximation
seems Lo be grossly inadequate. 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

[}
=™

=1

with var (O i) estimated as in equation (4), 1nX, . replacing
X1 . The a%ﬁndance indicator ©. and its variance ’ are calcu-
1at5d using equations (1) and (2).

The advantage of using 0 5 is that large catches are given
less weight and, hence, ~’ O  should be more nearly normally
distributed. A difficulty wi%h 63 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 O_ as an indicator of abundance may be de-
termined. Either 93 or

exp (@3 , var (93) )
2

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

ee3.

Confidence limits are calculated for an estimator by assuming
it to be approximately normal with variance given by equation
(2). That is, for O approximately 95 % confidence limits are
+ 2 V var (0). Again, confidence limits for O, should be more
accurate than those for 61. 3

. Adjusting for missing data

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 average 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 course
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 19Th 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 Ai' For the area considered for a
particular species, these were summed:

TA = IA.
1

The per mille contribution of each square was then calculated
from

P. = (A. = TA) . 1000
1 1



The Pi are thus an index of importance of the squares.

To generate estimates of missing values using the P. that also
X 1

reflect the success of tows in sampled squares we proceed as

follows: .

if iﬁ is the mean catch per hour in square i, we calculate

™X = ZXi. where the summation is taken
over all sampled squares

and TP = ZPi where the summation is also
over all sampled squares

so X = IX . 1000 1is the estimated total mean
TP 5 .
catch per tow 1n the area consi-
dered. The additional catch
(FX - TX) is allocated to the
missing squares according to
P.
i# = = . FX where iﬁ is the estimated mean
1 1000

1 : . .
catch per tow in missed square 1.

By adjusting total mean catch per tow by the importance of
sampled vs unsampled squares We are taking account of both

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 weilgh-
ting of the squares is an arithmetic weighting. For adjusting
when calculating the average mean log catch the welghtings
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.

When there is O 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

PR —

Y var (Xi) =C. X

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 numbe¥ of hauls was
at least 2 and Xl # 0, we calculated

Ci =/ var (ii) / iﬁ

We then used C = average C. as an estimator %) of C. For
squares with one haul we tﬁen estimated the sample variance
and the standard error of Xl to be:
=\ o (m T
var ¥ (Xi) (¢ . Xi)
For squares with no hauls, we estimated the sample variance

and the standard error of Xi (the estimated mean catch per
hour) to be:

vary (i?) =(c.X

(This gives the sample the same significance as a sample with
one haul). For example, for II-group and older cod for 1979
calculations were carried out and the means of the C. were
1.20 and 1.18 respectively. The sample variances Weré 0.22 and
0.19 respectively. Since these 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
relatlonshlp 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 1979 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 in tables IV - 1 and 2.

. 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

ﬁ).E would be better estimated by regressing the standard
deviation in each rectangle on the mean in the rectangles.
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sbundance 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:

differences between squares
. differences between vessels
differences between gears

. different depths

different times

. different bottom types

g. different temperatures

H O 0o

Once this was known it might be possible to control or ad-
just for the items having the biggest effect.



TABLE IV-1 - Average
(Numbers

coefficients of variance for untransformed data by years and species.

in brackets are number of squares with more than one haul).

T2 73 Th T5 T6 77 78 19 Mean
COoD 11 1.09 ( 36) ] 1.15 ( 53) | 1.13 ( 53) | 1.13 ( 60) | 1.11 ( 67) [1.13 ( 90) [1.15 ( 87) {1.30 ( 78) | 1.15
1.08 ( 46) | 1.22 ( 53) | 1.01 ( 56) | 1.19 ( 65) | .96 ( 99) | 1.39 ( 68) | 1.09 (11k) [1.21 ( 96) | 1.1k
> 1.08 ( W7) .97 ( 6L4) .91 ( 63) | 1.00 ( 68) .85 ( 86) | 1.13 (103) .10 (107) .18 (118) | 1.03
HADDOCK 11 1.00 ( 34) | 1.0k ( 36) .92 ( L49) .69 ( 57) .88 ( 67) | 1.03 ( 89) | .92 ( 90) .06 ( 88) .94
97 (36)]| .90 (43)| .87 (u5)| .85 ( 56) | .82 (74) | .96 ( 84) | .88 ( 87) |1.06 ( 86)| .91

> .98 ( 35) .91 ( b7) .72 ( 48) .98 (1 52) | .78 ( 69) | .96 ( 83) .87 ( 87) .12 ( 86) .92 _,'
WHITING 1 .92 ( L5) .98 ( 65)| .93 ( 66) .92 ( 85) .91 ( 99) | 1.02 (116) .9k (123) .00 (121) .95
1.03 ( 43) ] 1.01 ( 6Lh) | .86 ( 66) .95 ( 83) .93 ( 99) | 1.10 (106) ok (119) [1.17 (11k) | 1.01
> 1.23 (40){ 1.0k ( 55) | 1.01 ( 65) | 1.01 ( 79) .98 ( 90) | 1.20 (102) .12 (105) .18 (102) | 1.10
NORWAY POUT" 11 1.05 ( 18) [ 1.11 (A7) [ 1.00 ( 29) | 1.07 ( 30) .oh ( 43) {1.08 ( 65) .05 ( 57) .26 ( 63) | 1.07
1.00 ( 17) .85 (132) | 1.13 ( 25) | 1.04 ( 31) | 1.04 ( 34) | 1.18 ( L48) .09 ( 52) 36 (L7) 1 1.09
> 1.57 ( 2)| 1.07 ( 32) | 1.02 ( 19) | 1.%1 ( 15) | 1.13 ( 19) | 1.43 ( 28) [ 1.h2 ( 18) | 1.55 ( 31)| 1.33




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).

T2 73 h 75 76 77 78 79 Mean
COD 1 .91 ( 53)] .ok ( 53){ .82 ( 60){ .92 ( 67)| .82 ( 90) | .92 ( 8&7)| 1.06 ( 78) .91|.
2 .02 (53)| .83 (56)| .97 (65| .73 (99)| 1.25 ( 68) | .87 (114)| 1.01 ( 96)] .95|
> 2 .75 ( 6k) T4 ( 63) .82 ( 68) .65 ( 86) .96 (103) .96 (107)| 1.00 (106) .8L
HADDOCK 1 6L (36)1 b9 (ko) | .21 (57)| .50 ( 6T)! .61 ( 89)| .48 ( 90)| .59 ( 88) .50
2 .32 ( L3) .55 ( Ls) A1 (0 56) L (k) .63 ( 8h) .56 ( 87) .67 ( 86) .50
> 2 L6 (b))l .32 (48) | .69 (52) | kb (69)| .52 ( 83) | .5k ( 87)| .75 ( 86) .53
WHITING 1 L3 ( 65) .50 { 66) .36 ( 85) .39 ( 99) Lo (116) L7 (123) .43 (121) o
2 .55 ( 6L) .48 ( 66) .51 ( 83) | .u7 ( 99) .74 (106) .65 (119) .73 (11h) .59
> 2 .72 ( 55) 71 (65) | .64 (79) 1 .61 ( 90) .89 (102) .81 (105) 779 (102)] .7k
NORWAY POUT 1 51 (0 17) .68 ( 29) 64 ( 30) .60 ( L43) .61 ( 65) 71 (57) .82 ( 63) .65
Lo (17) .99 ( 25) .78 ( 31) .81 ( 3L4) .88 ( 48) .75 (52)] 1.09 ( u47) .81
> .57 (16) .25 ( 19) 18 ( 15) {1.06 ( 19) .23 (1 28) {1.35 ( 1.50 ( 31)| 1.02
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COD

Long-term abundance

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.

Abundance by sub-areas

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 T 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.

Comparison with other estimates

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.

Length at age

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.



TARLE V-1 - Abundance indices of I-group COD by sub-area.(surveys 1972 - 1979).
(U : unadjusted means; A :

mean catches per square).

adjusted for missing squares; both averages refer to untransformed

SUB-AREA
\\\\\\ig? of squares included:)
1 2 3 i 5 6 T North Sea .
= (CsTy | C2s) | (22) | (13) (1) | (3w) | (12) | (1) No of squares fished

SURVEY YEAR

1972 U 0.5 5.9 1. 3 0.8 1.81 12.8 .1 106
A 0.5 5.4 1.2 .1 0.5 9.9 12.8 5.3

1973 U 0.5| 15.0 1.7 60.6 0.2 66.h | 96.2 37.7 110
A 3.7 15.0 1.6 55.9 0. 132.3 | 96.2 49.3

1974 U 19.6 13.8 1.8 19.6 0.1 5.2 1 31.7 1.6 13k

' A 11.71 13.8 1.71 16.6 0.2 29.8 1 31.7 19.6

1975 U 0.3 8.1 5.8 40.5 6.0 | 34k.8 ) 92.8 95.7 132
A 1.1 8.2 6.7 1 31.9 2.6 {31h.h | 92.8 88.7

1976 U 2.8 4.0 1.3 5.1 0.2 | 12.6 { 36.8 .8 131
A 1.9 k.0 1.0 b.3 0.1 11.5 | 37.6 o

1977 U 0.4 | 29.2 13.8 50.3 | 85.8 [156.3 40.3 11
A 0.3 29.2 11.71 18.5 | 78.3 | 156.3 39.8

1978 U 0.5 16.3 0.2 1 13.1 2.8 2k.9 { 58.3 L. 142
A 0.3 16.3 0.2 11.1 1.3 23.1 58.3 14,5

1979 U 0. 6.3 0.6 1.5 2.2 1 30.6 | 17.7 .8 140
A 6.3 0.6 1.2 1. 27.8 | 16.5 .9

Average 1972 - 1979 U 1 12.3 1.9 | 19.7 7.8 71.5 | 62.8 28.2
A .51 12.3 1.9 | 17.0 3.1 | 78.L4 | 62.8 29.4




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

(U : unadjusted means; A :

mean catches per square).

adjusted for missing squares; both averages refer to untransformed

SUB-AREA
(No of squares included:) : o 3 3 5 6 T North Sea | . squares fisned
(sTy| (aes)f (22) (13)] C11) (38 (12) (1Lh)
SURVEY YEAR
1972 U 6.7 52.6 6.3) 21.3( Th.0| 11.7( 110.4 37.5 106
A 11.5] Lo.2 6.1 19.7] L4o.4| 30.6] 110.4 37.6
1973 U 15.8| 1k.5 .1 27.8 0.0 2.7] 12.2 10.5 110
A 7.3] 1k.s5 3.8] 25.7 0.1 11.1 12.2 12.2
197h U 8.0 6.7 6.3] 12.0 T T 13.3 9.5 134
A 5.0 6.7 5.7 10.1 LT 7.6 13.3 9.0
1975 U 12.6 2.2 3.7 7.7 1.8 1.9 .8 6.1 132
A 8.2 2.l 3.5 6.3 0.8 1.7 3.8 6.1
1976 U 19.5| 15.0 L.5] 18.4 3.0] 27.3| 31.4 20.2 131
A 13.9| 15.8 Lol 15.5 1.3] 24.9; 30.5 19.1
1977 U .3 L.L 1.3 1.7 0.0 1.3 .6 141
A .5 L.h 1. 1.4 0.6 1.2 7.6
1978 U .71 16.5 .1 8.4 23.0] 137.1| L6.6 42.3 tho
A 10.6| 16.5 3.9 7.1 10.7] 121.0] U6.6 41.8
1979 U 7.7 5.2 3.4 12.0 5.9 20.0 6.0 .2 140
A 5.6 5.2 3.3 10.2 .8 17.2 6.1
Average 1972 - 1979 U 11.0] 14.6 L2l 13.7| 1hk.2] 26.3| 28.9 17.3
8.1 1.3 3.9 12.0 7. 26.9| 28.8 17.3




TABLE V-3 - Abundance indices of older COD by sub-arca (surveys 1972 - 1979).

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

SUB-AREA
(No of squares included:)
1 2 3 i 5 6 7 North Sea )
(s | C2s) ] (22) | (13 L (1) | (3b)] (12) | (1Ld) llo of squares fished
STRVIY YEAR
1072 U - - - - - - - 7.2 106
A h.3 7.6 1.6 11.1 5.6 5.0 9.6 6.7
1973 U - - - - - - - 37.3 110
A 21.8] 11.2 6.7 31.7 h.2| 86.9] 13.7 3h.9
197k U - - - - - - - 7.7 134
A 9.6 6.8 3.9 .9 5.1 3.6 2.9 7.3
1975 U - - - - - - - 3.7 132
A 2.8 2.7 3.2 6.5 1.2 2.4 .7 3.6
1976 U - - - - - - - 6.1 131
A 7.k 2.0 .2 3.8 2.1 5.5 5.2 5.8
1977 U - - - - = - - 6.5 141
A 6.7 13.k 1.5 2.1 k.o 2.0 6.3 6.5
1978 U - - - - - - - L.4 142
k.9 4.8 2.2 3.7 1.7 2.6 2.4 4.3
1979 U - - - - - - - 6.2 140
5.1 .o 3.9 11.0 k.2 7.0 6.4 6.1
|
Average 1972 - 1979 U - - - - - - - .9 =
7.8 6.6 3.4 9.4 3.5 1h.k 6.4 9.4 |




TABLE V-I4 - Year class abundance estimates Cod.

- 1Lk -

I-Group II-group VPA
Year class ,
AL 1) AWM. 2) G )| AM 1y A.M. 2) G.M. °)|Nr of 1 year *)
(vnadj) (add) (wnadj) | (unadj) (adj) (unadj) | old recruits
: (x 107°%)

1963 ( 1.9) ( 1.0) 23k
196k 16.0 7.2 18.6 1.0 222
1965 20.2 3.6 23.4 2.9 315
1966 28.5 7.4 17.0 5.0 283
1967 5.k 2.7 5.7 2.1 92
1968 6.5 2.8 5.7 2.2 87
1969 71.5 .1 255 b2 368

- 1970 85.0 W7 | 37.5 37.6 6.2 451
1971 b1 5.3 1.3 10.5 12.2 2.4 83
1972 37.7 49.3 b7 9.5 9.0 3.h 160
1973 14.6 19.6 3.1 6.1 6.1 2.2 145
1974 95.7 88.7 5.4 20.2 19.1 5.7 25
1975 8.8 8.4 1.9 3.2 3.2 1.3 124
1976 Lo0.3 39.8 6.5 42.3 41.8 6.6 (582)
1977 4.4 4.5 3.3 9.2 9.0 2.9
1978 9.8 9.9 2.2

1) Average mean nr/hr per square,

2) Average mean nr/hr pér square,

3) Antilog of the average elog

for missing squares.

(No variance adjustment of the transformed mean has been appl

4y from ICES C.M. 1979/G : T.

§orrecﬁed for missing squares.

not corrected for missing squares.

mean nr/hr square + 1, not corrected

ied).




TABLE V-5 - Correlations between abundance indices cod.

- 15 =

VPA/I-Group VPA/II-Group II-Group/I-Group
A aa® et | amt am® et | At A gt
Correlation: N 12 5 12 12 ' 6 12 10 T 14
r R - .95 .88 .95 .93 .71 .65 .39 .59
Geometric mean
regression: U 93.77 95.56 59.9L| 36.73 L46.29 -1h.T8
Uy 3.68 1.72  26.94| 11.67 10.67 T71.23
Estimated nr of
recruits
year class 1976 2h2 164 235 530 ho2 455
1977 146 121 149 14k 142 192
1978 130 113 119 "




TABLE V-6 TABLE V-T

LENGTH STATISTICS BY AREAS I¥RS 1972 - 1979 LENGTH STATISTICS BY AREAS IYHS 1972 - 1979
AREA: RNDF-1 RNDF-2 RNDP-3 RNDF-4 RNDF-5 RNDF-6 RNDF-7 KATTEGAT NORT' SEA AREA: RNDF-1 RNDF-2 RNDF-3 RNDF-4 RNDF-5 RNDF-6 RNDE-7 RATTEGAT NORTH SEA
IvHs 1972 CoD I .
NR OF SQUARES 12 21 18 12 6 26 12 12 106 IYHS 1972 COD II
AEAN N PER #OUR 0.5 5.9 1.4 3.3 0.8 1.8 -12.8 6.5 4.1 NR OF SQUARES 12 21 18 12 6 26 12 12 Los
MEAN LENGTH 18041 16.67  21.43  21.83  24.10  18.20  15.59  18.17 17.23 MEAN N PER HOUR 6.7 52.6 6.3 21.3 74.0 1.7 1io.4 48.1 37.5
A ANDARD DEVIATION 2,70 13 s1s s07 3036 28 S 395 69 MEAN LENGTH 1203y 23ee 3278 3zd7 3380 3713 3014 3841 3103
s 12 10 13 1 20 10 s H o STANDARD DEVIATION 424 415 5.85 4.89 482 5.40 425 5.55 5.17
MAX-L 23 29 31 30 28 30 30 26 31 MIN-L 21 19 23 20 24 21 20 25 13
MAX-L a2 a2 a a8 51 50 48 49 51
Iy#s 1973 COD I
1yns 1973 CoD II
NR OF SQUARES n s 2 12 3 28 12 8 119 NR OF SQUARES 10 25 20 12 5 28 12 3 110
4EAN N PER HOUR 0.5 1510 1.7 60.6 0.2 66.4 96.2 71.4 37.7
MEAN N PER HOUR 15.8 14.5 a1 27.8 0.0 2.7 12.2 71.8 10.5
MEAN LEWGTH - 206 16038 18.3a  19.47  21.50  20.66  16.52  14.85  18.02
R NDARD DEVIATION 1190 339 274 e “oloo a2 Mt 3 0% s MEAN LENGTH 30.80  31.95  38.60  27.89 0.00  44.73  33.30  27.87  32.63
SINer 23 K n S n : 3 . : STANDARD DEVIATION 3.42 3.84 6.63 3.62 0.00 9.05 465 5.26 6.61
MAX-L 29 30 29 30 22 34 29 26 34 MIN-L 21 24 24 20 0 24 24 20 20
© MAX-L 43 2 56 a1 0 54 43 49 56
IYH5 1974 COO I . . ° .
NR OF SQUARES 34 25 - 20 11 5 23 12 12 134 IYHS 1974 COD IX
MEAN N PER HOUR 19.6 13.8 1.8 19.6 0.1 5.2 31.7 47.5 14.6 NR OF SQUARES 34 25 20 1 5 28 12 12 134
\ MEAN N PER AOUR 8.0 6.7 5.3 12.0 5.7 8.7 13.3 42.4 9.5
MEAN LENGTH 16035 17050 18.5. 1689  20.50  1%.13  17.58  20.72  17.%0
S N ONED DEVIATION = 3 3290 587 - 3 4 S 03 et MEAN LENGTH sooie 3ecs2 3731 33.04  40.50  43.44  36.56  37.98 3840
areer > K 13 11 1s 1 : : K STANDARD DEVIATION T6.36 - 5.31 5.60 4.80 5.18 6.88 a3l 5.99 6.66
HAX-L 27 32 27 28 22 30 30 31 32 HIN-L 26 24 25 . 2 23 21 26 23
. ARX-L 51 50 52 45 53 58 55 59 59
Ivds 1975 COD I
NR OF SQUARES 33 24 17 10 4 3 12 10 132 IYHS 1975 COD II
MEAN N PER HOUR 0.3 8.1 5.8 40.5 6.0  344.8 92.8 27.3 95.7 NR OF SQUARES 33 2 17 10 4 i 12 10 132
MEAN LENGTH ° 19.2 16.64  14.84  17.41  18.95  20.17  15.19  17.6 19.50 MEAN I PER dOUR 12.6 2.2 3.7 7.1 1.8 1.9 3.8 57.0 6-1
FEANDARD DEVIATION o 08 o 2 23 1es e 5 34 3iie 138 239 AEAN LENGTH A28 %% saes 3a28 aacs8 4391 35.85 38.23 37.4¢
AINAL I s HH . 1 M a M 4 STANDARD DEVIATION 5.77 6.20  6.16 5.18 3.25 5.33 5.88 5.89 6.63
MAX- L 26 30 23 32 3 33 3 27 38 #IN-L 22 25 23 23 4 25 25 24, 22
MRAX-L : 57 59 61 52 50 59 55 53 61
Iras 1976 o0 ! Iyss 1976 COO II
NR OF SQUARES . 39 24 15 11 4 31 11 14 131 -
4EAd N PER HOUR 2.8 4.0 1.3 5.1 0.2 12.6 36.8 15.3 8.8 NR OF SJUARES . 39 24 15 u 4 1 1 14 131
MEAN LENGIH 2253 16,54  19.30  17.28  17.00  19.97  16.90  21.93-  18.77 MEAN N PER HOUR 19.5 15.90 4.5 18.4 3.0 21.3 31.4 24.2 20-2
A e DEVIATION Fr %36 I 51 - 35 % 1o - MEAN LEWGTH 3605 28067 32.62  29.71  43.32  45.45 3257 © 3.4l 3389
arser 316 ? 3 i it p 3 ” p STANDARD DEVIATION S.41 5.69 6.27 5.37 6.99 7.34 5.85 4.86 9.52
MAX~L 33 28 26 28 18 kT 30 31 33 a1y-L 23 18 22 20 32 25 20 21 18
4AX-L 51 53 53 52 56 61 s4 48 61
‘1yHs 1977 <oo I :
Iyns 1977 Cop I1
NR OF SQUARES 43 25 21 11 4 b5 12 15 141
MEAY § PER HOUR 0.4 29.2 2.3 13.8 50.3 85.8  156.3 72.0 40.3 NR OF SQUARES 43 25 21 11 4 31 12 15 141
4EAV LENGTH 17057 14,63 16.29  17-69  17.90  18.17  14.29  15.84  1€.3% AEAN N PER HOUR 3.3 44 1.3 1.7 0.0 1.3 7.6 14.0 3.2
SIAGDARD DEVIATION 4291 2.95 2.96 280 3.20 497 3.22 2,65 4.61 HEAN LENGTH 32.53  3L.7 35.10  33.47 0.00  37.27  34.18  33.50  34.07
qIN-L 10 7 3 10 11 7 p 3 3 SPANDARD DEVIATION 3.77 3.80 3.65 3.24 0.0 8.42 3.75 6.68 5.23
HAR-L 25 28 24 27 30 35 23 28 35 uIn-L 23 24 23 24 0 22 24 23 22
; MAX-L ™ 44 as 42 o . 60 46 4 60
1yas 1978 COD I
O URRES Ivas 1978 COD 1T ‘
NR OF SQUARES a2 21 11 5 30 12 14 142 : e
AEAQ © PER WOUR 0.5 16.3 0.2 13.1 2.8 24.9 58.3 5.4 14.4 NR OF SQUARES 41 23 2 u 5 30 12 u 142
MEAN LENGTH 17058 1487 21.50  18.70  19.93  2l.09  18.%  17.51  13.10 AEAL N PER HOUR 4.7 16.5 4.1 8.4 23.0 1371 456 84.8 423
STANDARD DEVIATION 138 aes  a.os  3lse 37 380 3.27 3.68 4.0% UEAN LENGTH Gee7  3icke  3e.50  3n.24 3995 Ao.lo 3080 307 3300
FEiNy S+ : ” 3 n 3 : e : SIANDARD DEVIATION 5.71 5.47 6.36 6.36 5.57 5.30 5.43 5.32 s.98
HAX-L 26 25 28 28 26 £} 27 26 EH ity i+ 19 2 24 21 20 n 1 19
MAX-L 60 s2 s1 66 59 66 60 ss 66
Iyas 1979 CO0 I : :
IYHS 1979 COD II
NR OF SQUARES a1 25 21 11 5 29 11 13 140
MEAN N PER HOUR -, 0.3 6.3 0.6 1.5 2.2 30.6 17.7 35.3 9.3 R e R 0 4l 23 21 1 S L0 &L loee 140
MEAN LENGTH 1037 1s.61  16.81 18.82  22.75  20.36  15.72  18.81  19.33 ; _PER HOUR -, 7.1 5.2 3.4 12.0 5.9 0. -0 ;
A oneD. DEVIATION e ot A 808 S e 3% R et 4EAN LENGTH 3aae 3345 35.50  37.5L  42.08  40.11  36.10  36.92 3000
SN 18 3 % A it : s : S STANDARD DEVIATION 5.45 5.56 6.83 6.32 5.63 6.92 4.80 5.34 7.02
XL 3 2 26 e te 3 29 28 - MIN-L 22 21 20 24 28 21 23 26 20
MAX-L ss 49 54 s8 54 s8 45 49 s8
£ . . . . . . . ; .
LONG TER4 MEAN L 19.87 1615  1a.38  18.51 2033 19.72  16.34 181y 1847 LONG TERM MEAN L se.1z 32.13  35.44 _ 32,91 40.70  41.52  33.69  35.35 3640
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VI.

~ 20 -

HADDOCK

Long-term abgggggge

Haddock occur mainly in the northwestern parts of the North Sea,
being only scarcely found gouth 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).
Abundangg_?y_§ub—a{§§§

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.

Compariggn_with other gggi@ateg

Correlations between average catches (both arithmetic and geometric)
and VPA recruitment estimates were calculated (Table vI-l).

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.

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

o 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
pecause coverage of the naddock 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.

Length at_age

The mean lengths of I- and IT-group for the years 1972 to 1979 for
separate areas are shown in table VI-6 and VI-T. At the bottom of
the tables the long-term means are listed which show that the mean
length for both T- 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).
adjusted for missing squares; both averages refer to untransformed

(U : unadjusted means; A :

mean catches per square).

SUB-AREA
No of squares included:)
1 2 3 Ly 5 6 7 North Sea .
(st lees) (22 | 13 | (i (3| (12| (115) |No of sauares fished

SURVEY YEAR

1972 U 671 693 1767 201 0 0 5 Th0 76
A 721 6oL | 1607 136 0 0 5 821

1973 U 708 60 301 11 0 0| 8 187 78
A 284 60 263 10 0 0 8 133

197k U 1784 634 | 1473 300 0 i 36 1072 102
A 1125 634 | 1346 254 0 3 36 978

1975 ) 1572 913 1575 T29 1 13 358 1168 o7
A 1014 886 | 12Ls 561 0 12 358 10L2

1976 U o8l T7 114 i 0 168 177 96
A 232 83 107 12 0 157 178

1977 U 291 90 52 11 1 1 10k 162 106
A 205 90 50 | 9 0 1 10k 153

1978 U 513 571|261 57 0 1 350 385 107
A 371 571 250 L8 0 1 35 368

1979 U 718  339] Ls5T 20 0 2 91 478 106

562 339 437 18 0 1 87 443

Average 1972 - 1979 U 825 Loo 750 168 0 101 546

A 567 420 663 131 0 99 515

_La_



TABLE VI-2 - Abundance indices of II-group HADDOCK by sub-area (surveys 1972 - 1979).
adjusted for missing squares; both averages refer to untransformed

(U : unadjested means; A :

mean catches per square).

SUB-AREA

(No of squares included:) 1 5 3 L 5 6 7 North Sea o o eouares fished
(o)l (25) | (22) | (13) [ (1) | (3w [(12)] (115) 4

SURVEY YEAR

1972 U 243 330 L65 319 1 1 36 299 6
A 318 323 Lh3 295 1 1 36 34L

1973 U 2133 851 1263 692 0 0 73 971 78
A 1167 851 1107 638 0 1 73 10L2

1974 U 124 LT 285 8 0 0 1 110 102
A 8L iy 260 T 1 1 102

1975 U 648 279 W77 81 0 0 34 385 o7
A Lko 283 389 66 0 3L 361

1976 U 8LT 733 1069 356 1 N 122 670 96
A 682 hho 854 301 0 1 112 6o

1977 U 107 119 33 30 0 1 28 8L 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 L7s5 190 0 1 L1 358
A 409 278 110 170 0 1 41 362




TABLE VI-3 - Abundance indices of older HADDOCK by sub-area (surveys 1972 - 1979).

(U : unadjusted means; A :

mean catches per square).

adjusted for missing squares; both averages refer to untransformed

SUB-AREA
N (No of squares included:)
1 2 3 b 5 6 T North Sea )
Csny | (25 | (22 | (13)] (1) (3] (12| (115) | Mo of squares fished
SURVEY YEAR
1972 U - - - - - - - 37 76
A L1 30 62 16 0 1 40 L2
1973 U - - - - - - - 2h7 78
A 2l0 200 373 504 0 21 30 279
197h 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 1 0 1 38 12
1971 v - - - - - - - 178 106
A 202 128 188 L5 0 1 22 166
1978 U - - - - - - | — 104 107
A 125 50 117 20 0 1 16 98
1979 U - - - - - - - 53 106
A 76 23 L8 l 0 0 12 50
Average 1972 - 1979 U - - - - - - - 136
A 146 101 183 87 0 3 25 136

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

I-Group IT-Group VPA
Year class| A.M. ') A.M. 2) C.M. 3)la.M. 1) AM. ?) G.M. *) |No of 2-year *)
(wnadj) (adj) (unadj) |(unadj) (adj) (unadj) | old recruits
(x 107°)
196k o) GERY 29
1965 12 3 13 ‘ Lo 109
1966 62 12 52 19 536
1967 5855 1302 4563 986 4816
1968 81 8 L6 13 229
1969 - ' 6 32 8 85
1970 - 873 133 | 299 34k 57 69L
1971 40 821 61 971 10k2 122 909
1972 187 133 12 110 102 oL 190
1973 1072 978 206 385 361 - 89 830
197h 1168 10Lk2 542 670 6L2 122 1396
1975 177 178 32 8l 78 20 155
1976 162 153 38 108 107 25 ( 349)
1977 385 368 1 239 221 30
1978 478 443 85

1y, 2), %), ") See foot notes on table v-k.



TABLE VI-5 - Correlations between abundance indices Haddock.

VPA/I-GROUP ' VPA/II-GROUP TII-GROUP/I-GROUP
AU AM.2 G.M " At AM.2 e | At oam® et
Correlation: N 11 5 11 11 6 11 13 T 13
r - .99 -9k .98 .99 T3 .99 .99 .76 .95
Geometric mean regression
U, 45,7 -54.18 196.0 23k.5 143.3 270.9
U, 814 1.19 3.4k 1.02 1.29 .76
Estimated nr of recruits
Year class 1976 278 128 327 345 281 390
1977 59 38l ulo 478 428 L1k
1978 535 582 188
Spearman's Rank Correc-—
tion Coefficient .87 .79 .92 .ob .95 .95

_ga_



TABLE VI-6

LENGTH STATISTICS BY
AREA:
IYHS 1972 HADDOCK

NR OF SQUARES

MEAN N PER HOUR
MEAN LENGTH
STANDARD DEVIATION
MIN-L

MAX-L

IYHS 1973 HADDOCK
NR OF SQUARES

MEAN N PER HOUR
MEAN LENGTId
STANDARD DEVIATION
MIN-L

MAX-L

IYH3 1974 HADDOCK
NR OF SQUARES

MEAN N PER HOUR
MEAN LENGTH
STANDARD DEVIATION
MIN-L

MAX-L

IYHS 1375 HADDOCK
NR OF SQUARES

MEAN N PER HOUR
4EAN LENGTH
STANDARD DEVIATION
MIN-L

MAX-L

IYHS 1976 HADDOCK
NR OF SQUARES .
4EAN N PER HOUR
4EAN LENGTH
SCANDARD DEVIATION
MIN-L

MAX-L

IYHS 1977 HADDOCK
NR OF SQUARES

AEAN N PER AOUR
A4EAN LENGTH
STANOARD DEVIATION
MIN-L

MAX-L

IYHS 1978 HADDOCK
NR OF SQUARES

MEAN N PER HOUR
MEAN LENGTH
STANDARD DEVIATION
MIN-L

MAX~-L

IYHS 1979 HADDOCK
NR OF SQUARES

MEAN N PER dOUR c.
AEAN LENGTH

STANDARD DEVIATION
MIN-L

MAX-L

LONG TERM MEAN L

AREAS

RNDF-1 RNDF-2

I
12 22
§70.5 693.4
14.62 17.30
2.02 2.50
9 9
22 26

I
10 .25
708.3 59.9
15.33 16.81
1.42 1.137
11 13
20 24

I
34 25
1783.5 633.5
15.54 17.84
1.92 2.34
10 11
28 26

I
33 24
1571.8 912.8
15.44 17.51
1.84 2.07
9 11
22 28

I
33 24
284.4 77.1
16.1 20.57
2.43 1.97
9 11
25 25

I
43 25
291.2 89.5
15.10 17.40
2.12 2.12
9 11
24 27

I
41 25
513.1 571.2
15.34 17.20
1.66 1.70
9 11
2¢ 26

1
41 25
778.3 338.7
15.39 17.38
2.01 1.70
10 11
24 27
15.36 17.75

IYHS 1972 - 1979

ANDF-3 RNOF-4 RNDF-5 RNOF~6
18 12 6 27
1767.3  201.1 0.3 0.0
16.51  18.91 17.50 . 21.50
1.73 1.53 0.00 0.00
10 12 17 21

24 25 18 22

19 12 5 28
301.3 1.1 0.0 0.0
16.95  18.29 0.00 0.00
1.81 1.01 0.00 0.00
11 16 0 0

22 21 0 0

© 20 11 5 28
1472.6 299.9 0.0 4.0
16.46 19.09 0.00  23.20
1.89 1.73 0.00 1.52
12 13 0 18

27 . 25 0 29

17 10 4 31
1574.9 729.1 1.2 12.6
16.31 18.37 22.19 21.35
1.44 1.85 0.75 1.72
11 11 20 16

24 28 23 33

15 11 4 31
114.4 14.1 0.1 2.9
17.96 20.85 21.50 22.22
2.14 2.45 0.00 2.62
11 14 21 18

23 25 22 27

21 11 4 3
51.9 10.6 0.5 0.9
16.25  20.35 21.90  21.52
2.13 1.90 0.83 1.98
1 12 20 16

27 26 23 28

21 11 5 30
261.2 57.1 0.0 1.2
16.42 20.54 0.00  22.23
2.01 1.77 0.00 2.03
11 15 0 16

24 28 0 29

21 11 5 29
457.0 21.6 0.0 1.5
16.84  19.78 0.00  22.47
1.76 1.75 0.00 1.65
10 15 0 18

34 26 0 27
16.71  19.52  20.77  22.07

RNDE-7 KATTEGAT NORTH SEA

12
5.1
18.72
3.35
12

25

12
8.3
1%.73
2.01
15

23

12
36.1
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

13.59

12
2.0
19.61
2.30
13

26

8

4.7
19.83
2.61
14

26

12
53.8
19.99
2.48
12

26

10
212.9
19.8¢

2.29

12

28

13

21.97
1.92

27

20.17

716
739.6
16.65

2.14
9
26

78
186.5
16.47

1.313

11

26

102
1072.2
16.19
2.17

28

97
1167.6
16.56
2.26

28

96
176.8
17.61

3.09

28

106
161.8
16.22

2.75

28
107
385.2
16.30
2.06
30
106
478.4
16.31
2.15

34

16.54

TABLE VI-T

LENGTd STATISTICS BY AREAS

AREA: RRDF-1
IYHS 1972 HADDOCK II
NR OF SJUARES 12
4EAd N PER HOUR 242.6
4EAN LENGTH 27.24
STANDARD DEVIATION 2.82
MIN-L 20
4AX-L kL)
IYHS 1973 HADDOCK II
NR OF SQUARFS 10
MEAN N PER HOUR 2132.5
MEAN LENGTH 24.56
STANDARD DEVIATION 2.22
MIN-L 18
MAX-L - 35
IYHS 1974 HADDOCK II :
WP OF SQUARES 34
MzZAd 4 PER HOUR 124.3
MEAN LENGTH 25.11
STASDARD DEVIATION . 2.46
MId-L 19
“1AX-L 32
IYHS 1975 HADDOCK II
NR OF SQUARES 33
MEAN ¥ PER HOUR 647.5
4EAN LENGTH 25.77
SIANDARD DSVIATION 3.42
MIN-L 17
MAX-L 39
IYHS 1976 HADDOCK II
NR OF SQUARES . 39
4EAN & PER HOUR 846.7
{EAN LEWGTH 25.65
STANDARD DEVIATION 3.47
4IN-L 17
MAX-L 40
IYHS 1977 HADDOCK II
NR OF SQUARES 43
MEAN N PER HOUR 106.7
MEAN LENGId 25.64
3FANDARD DEVIATION 3.09
MIN-L 17
MAX-L 35
IYHS 1973 HADDOCK II
NR OF SJUARES 41
MEAN ¥ PER HOUR 190.6
MEAN LENGTH 25.24
STANDARD DEVIATION 2.77
MIN-L 18
vAX-L 38
IYHS 1979 HADDOCK II
NR OF SQUARES 41
MEAN J PER HOUR -, 499.0
MESN LENGTH 26.73
STANOARD DEVIATION 3.04
4IN-L 18
MAX-L 38
LONG TERY 4EAN L 25.74

RNDF-2

22
330.1
28.17

2.52

43

25
B850.9
25.90

2. 46

18

37

25
46.8
25.11
2.45

36

24
279.1
27.60

3.19

41

24
432.9
26.54

2.88

40

25
119.2
27.54

2.94

39

3.29

25
93.2
29.96
2.85

40

27.39

IYHS 1972 - 1979

RNDF-3 RNDF-4 RNDF-5
18 12 6
465.1 319.3 0.5
26.61 28.92 35.17
2.84 2.43 0.58
18 22 34

37 45 36

19 12 S
1262.8 691.6 0.0
23.98 27.04 0.00
2.79 2.35 0.00
16 18 0

32 37 0

20 11 5
284.6 8.0 0.0
23.80 25.28 0.00
2.81 2.38 0.00
16 19 o

45 33 - 0

17 10 4
477.1 8l.3 0.0
25.08 28.35 0.00
3.11 3.16 0.00
19 20 0

36 38 [}

15 11 4
1068.6 355.9 0.8
23.81 26.04 31.50
2.93 2.59 1.83
15 18 29

37 38 34

21 11 4
32.7 29.6 0.4
24.74 28.85 36.10
2.21 2.63 1.34
17 20 35

31 36 39

21 11 5
92.2 12.4 0.2
25.55 28.77 21.50
2.92 3.61 ¢.00
19 21 21

41 38 22

21 11 5
114.1 21.4 0.3
27.11 28.71 34.50
3.07 2.74 10.39
17 21 25

37 39 44
25.09 27.75 31.75

28

26.00
3.70

32

31

31.57
4.56

39

31

33.61
3.15

44

31

33.85
3.18

39

30

31.36
6.49

45

29

35.72
3.95

44

32.66

RNDF-7 KATTEGAT NORTH SEA

12
35.5
33.05
2.73
23

42

12
72.5
28.38
2.27
21

36

12
1.3
30.15
5.36
22

42

11
121.7
30.25

4.88

42

3.85

31.06.

12
0.4
35.05
2.38
32

40

8

0.8
33.50
3.42
27

38

10
20.9
35.05
3.42

42

14
11.9
32.37
4.71

. 45

13

32.36
3.60

37

33.40

76
298.5
27.57

2.96

18

45

78
971.3
25.00

2.79

16

37

102
103.9
24.40

2.80
16
45

97
384.8
26.24

3.57

17

42

96
670.0
25.55

3.40

15

43

105
83.9
26.87
3.37

40
107
108.0
26.01
3.42
45
106
239.4
27.13
3.18

40

26.10
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WHITING

Long-term abundance

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 - . 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). Estimates of abundance based on VPA

are included for comparison.

Comparison with other estimates

The data given in table VII - L 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 correlation coefficient between the two survey estimates as

I- and II-group.

Length at age

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.



TARLE VII-1 - Abundance indices of I-group WHITING by sub-area
(U : unadjusted means; A :
mean catches per square).

(surveys 1972 - 1979).
adjusted for missing squares; both

averages refer to untransformed

SUB-AREA
(No of squares included:)
1 2 3 i 5 6 T North Sea .
Con | Cosy | ooy | Camy L Can | [ Cay | (quy | o oF sauees fished

SURVEY YEAR N

1972 U 11 137 T156| 266 13| =216 528 339 85
A 23 295 606 276 33 273 534 279

1973 U 409 785 | 29L5 1176 55 1081 295 1159 106
A 113 791 2558 1085 29| 1032 354 911

1974 U 52 512 363 314 68 418 403 322 134
A 32 512 331 265 32 393 ko3 299

1975 U 201 1058 ks 1934 102 1281 799 893 132
A 120 1030 | 1091 1663 L1 1168 799 856

1976 U . 3k 278 591 1940 488 392 | 324k 679 130
A 31 270 710 1641 180 357 | 2987 6L

1977 U 38 356 370 881 | 1142 581 796 | Lo7 141
A ool 36| 358| Tu5| M1T| 530| 7196 402

1978 U 410 589 310 761 1101 . 506 48 513 142
A 295 589 296 nh 50 h52 TLh8 487

1979 U 180 6221 1151 706 53 261 133 Ls7 140
A 130 622 1098 598 ol 237 120 430

Average 1972 - 1979 U 168 5ho 929 997 266 599 868 599
A 97 558 881 865 101 556 8h3 538




TABLE VII-2 - Abundance indices of IT-group 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
(No of squares included:)
1 2 3 L 5 6 T North Sea }
(sl C2s) L) | €13y | (1) | (3w | (12)| (qwyy | Mo of sauares fished
SURVEY YEAR
1972 U 73 15 29 g 124 L6T ys 192 85
A 82 ool 178 302 L6 327 Ly 201
1973 ' U 134 L1k 506 | L4681 23 145 Lo 763 , 106
A 276 546 520 | L4321 55 129 50 |- 682
19Th U 1821 12k2 817 297 ITe) 298 65 496 134
A 119 1242 798 251 53 250 65 Ls57
1975 U . 253 91 195 125 192 126 | 31 153 132
A 153 122 17h 121 80 115 31 1h9
1976 U 388 199 1311 1640 33 160 91 535 130
A 318 480 | 1006 | 1387 L7 146 8L 511
1977 U 55 58 358 | 1535 26 50 69 218 11
A ie) 58 342 1 1298 16 L6 69 205
1978 U 174 165 334 | kot 208 | . 177 101 293 142
A 126 165 319 | 1207 95 156 101 277
1979 U 308 20 170 127 118 248 1 183 . 140
A erele) 20 163 108 5L 211 14 171
Average 1972 - 1979 U 196 313 65 | 1284 96 209 58 353
167 357 W37 | 1124 56 172 5T 332




table VII-3 - Abundance indices of older WHITING by sub-area (surveys 1972 - 1979).
adjusted for missing squares; both averages refer to untransformed

(U : unadjusted means; A :
mean catches per square).

SUB-AREA
- (No of squares included:) '
1 2 3 L 5 6 7 North Sea .
(51) | C25) ] (22) | (13| (a0 | (38) | (12) | (1uy) | No of squares fished

SURVEY YEAR

1972 U - - - - - - - 36 85
A L7 b 35 142 6 21 5 Lo

1973 U - - - - - - - 83 106
A 196 63 63 333 9 52 19 13k

197h U - - - - - - - 59 134
A T2 20 5k 51 ol Lo 16 56

1975 U - - - - - - - 146 132
A 293 19 87 1 21 L7 10 143

1976 U _ _ - _ - - - 179 130
A L0 35 91 1814 2l 32 7 19L '

1977 U - - - - - - - 109 141
A 157 15 79 164 12 25 126 103

1978 U - - - - - - - 133 1ho
A 157 9| k] W8 20 19 33 126

1979 U - - - - - - - 116 10
A 203 6 72 52 31 Th 11 108

Average 1972 - 1979 U - - - - - - - 108
A 191 21 78 177 18 39 28 113
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TABLE VII-L - Year class abundance estimates Whiting.

I-Group . II-Group VPA
YEAR CLASS ' '
Aty a2y e ) am® ) am®?) et ?)| No of -
: year old
recruits
(x 107°)
1963 92 : : 235
1964 418 151 300 485
1965 600 211 112 - o7 395
1966 501 59 190 L2 630
1967 2019 ' 556 1052 213 1753
1968 19 5 73 16 oL8
1969 T0 19 30 T 20k
1970 223 T0 192 201 16 488
1971 339 279 59 763 682 65 886
1972 1159 911 191 496 L5T7 55 1328
1973 300 299 58 153 L9 38 537
197k 893 856 235 535 511 65 129k
1975 679 641 80 218 205 18 816
1976 b7 Lo2 293 277
1977 513 L87 183 171
1978 457 430

Ly, 2), 9, " See foot note in table V-lL.




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

VPA/I-Group VPA/II-Group IT-Group/I-Group
a.mt AM? G.m. A A G.m. Y At am?® et

Correlation: N 12 5 12 13 6 11 1 7 11

r .92 .86 .80 .89 .65 .83 .78 AT .91
Geometric mean regression

U, 236.9 301.5 306.8 205.4 274 .1 340.L4

U; 0.856 1.123 3.177 1.576 1.680 8.601
Estimated recruitment
Year class 1976 603 752 667 739

1977 678 848 Lol 561

1978 629 784

_gg_



TABLE VII-

TABLE VII-6

LENGTH STATISTICS BY AREAS IYdS 1972 - 1979 LENGTH STATISTICS BY AREAS IYH3 1972 - 1979

AREA: RNDF-1 RNDF-2 RNDF-3 RNDP-4  RNDP-5  RNDP-6  RNDF-7 KATTEGAT NORTd SEA AREA : RNDF-1 RNDF-2 RNDF-3 RNDF-4  RNDF-S  RNDF-6  RNDF-7 KATTEGAT NORTid SEA
IYHS 1972 WHITING I | IYHS 1972 WHITING II
NR OF SQUARES 9 14 16 8 2 23 11 12 85 NR OF SQUARES 9 14 16 8 2 23 11 12 85
MEAN N PER HOUR 10.6 137.3 756.3 266.3 113.0 275.6 528.1 102.8 339.1 MEAN N PER HOUR 72.0 14.8 29.4 441.0 124.0 467.1 43.1 9.0 192.0
MEAN LENGTH 20.22 15.17 15.94 17.53 15.10  -16.87 17.88 16.99 16.51 MEAN LENGTH 26.71 23.87 26.47 25.36 26.03 25.80 24.24 24.43 25.71
STANDARD DEVIATION 2.66 2.81 2.81 3.07 3.28 3.22 2.18 2.42 2.98 STANDARD DEVIATION 3.20 2.10 3.17 2.56 2.56 2.32 2.17 2.14 2.47
MIN-L 15 6 6 8 7 7 6 9 6 MIN-L 20 20 20 20 21 20 19 20 19
4AX-L 25 24 25 24 23 32 24 24 32 MAX-L 36 33 35 34 31 33 33 30 36
IYHS 1973 WHITING I IYHS 1973 WHITING II
NR OF SQUARES 10 23 19 12 5 28 10 8. 106 NR OF SQUARES 10 23 19 12 s 28 10 8 106
MEAN N PER HOUR 409.2 784.9  2945.2 1175.7 . S4.6 1081.3 295.4 136.8  1159.0 WEAN N PER HOUR 134.1 413.5 505.9  4680.5 22.6 144.5 49.2 21.0 763.0
MEAN LENGTH 16.95 15.91 15.96 17.51 16.55 16.12 15.45 16.85 16.09 MEAN LENGTH 25.15 24.81 23.68 23.51 24.82 25.20 26.01 25.69 23.85
STANDARD DEVIATION 2.95 2.72 2.40 2.08 2.50 3.02 2.356 2.75 2.63 STANDARD DEVIATION 2.78 1.89 2.72 2.18 2.38 3.00 2.39 2.74 2.40
MIN-L 8 9 8 9 9 7 7 7 7 4IN-L 19 19 18 19 21 19 19 21 18
MAX~-L 24 24 25 21 23 28 24 24 28 MAX-L 33 32 35 32 30 35 33 34 35
IYHS 1974 WHITING 1 . . IYAS 1974 WHITING II
NR OF SQUARES 34 25 .20 11 5 28 12 12 134 NR OF SQUARES 34 25 20 11 5 28 12 12 134
MEAN N PER HOUR 51.8 511.7 363.4 313.5 67.6 417.6 403.0 381.5 321.8 MEAN N PER dOUR 181.8  12642.1 816.9 296.7 49.1 298.3 65.2 69.5 496.2
MEAN LENGTH 19.28 16.84 16.91 15.50 15.18 16.54 16.35 16.35 16.62 MEAN LENGTH 25.60 25.28 22.96 23.69 23.68 25.04 23.77 26.73 24.39
STANDARD DEVIATION . 2.75 2.41 2.21 2.44 2.14 2.73 2.15 2.36 2.53 STANDARD DEVIATION 2055 - 1.61 2.49 1.69 2.24 2.95 2.50 3.13 2.56
4Id-L 11 8 10 8 11 6 7 10 6 AIN-L 18 18 16 19 18 16 18 19 16
MAX-L 26 26 26 22 24 23 26 24 29 MAX-L 34 33 33 30 35 36 34 35 36
IYHS 1975 WHITING I IYHS 1975 WHITING II .
NR OF SQUARES 33 24 17 10 ] 31 12 10 132 NR OF SQUARES 33 24 17 10 4 31 12 10 132
MEAN N PER HOUR 201.1  1057.7 945.3  1933.8 102.0 1281.4 799.0 398.4 833.1 WEAN N PER HOUR 252.8 51.2 194.6 124.6 192.2 126.3 30.9 33.8 153.1
MEAN LENGTH 19.71 16.08 17.29 17.73 18.06 17.62 15.62 17.31 17.30 MEAN LENGTH 26.89 24.80 26.14 25.50 25.58 27.09 26.02 25.60 26.53
STANDARD DEVIATION 3.31 2.07 2.28 1.70 2.87 3.17 2.00 2.35 2.83 STANDARD DEVIATION 2.92 1.85 1.74 1.98 1.95 2.68 2.20 2.66 2.64
MIN-L 10 .8 9 8 7 6 8 9 6 MIN-L 21 20 21 21 21 20 20 20 20
MAX-L 28 25 25 26 25 34 27 25 34 MAX-L 37 34 31 32 32 38 35 35 38
IYAS 1976 WHITING I I1YHS 1976 WHITING II
NR OF SQUARES i 39 ©o24 14 11 4 31 11 14 130 NR OF SQUARES X 39 24 14 11 4 31 11 14 130
MEAN N PER HOUR 33.6 277.7 590.5 1939.6 488.4 391.8 3244.4 195.5 679.0 MEAN 4 PER HOUR 388.3 499.2 1310.5 1639.7 32.8 160.1 90.7 14.9 535.0
MEAN LENGTH 19.41 14.24 15.41 16.30 15.34 16.21 16.39 18.26 16.15 MEAJ LENGTH 26.62 25.20 24.22 24.74 25.57 27.08 26.84 27.25 25.22
STANDARD DEVIATION 3.48 4.11 2.20 2.02 2.16 3.92 2.39 2.57 2.93 STANDARD DEVIATION 2.39 2.28 2.08 2.23 2.96 3.34 3.22 2.02 2.57
MIN-L 13 6 8 8 6 5 3 6 5 MIN-L 17 12 18 17 14 14 15 22 12
“AX-L 26 26 23 23 24 27 25 25 27 MAX-L 35 34 34 34 32 38 37 32 38
IYHS 1977 WHITING I ! IYHS 1977 WHITING II
NR OF SQUARES 43 25 21 11 4 31 12 15 141 NR OF SQUARES 43 25 21 11 4 31 12 15 141
MEAN N PER HOUR 37.9 355.8 369.9 680.8 1141.6 580.8 795.7 100.7 . 427.1 MEAN 1 PER HOUR 55.0 57.6 358.3 1534.5 25.5 50.0 69.3 5.9 217.6
MEAN LENGTH 17.51 14.72 16.07 16.93 14.69 16.56 14.75 18.94 15.80 MEAN LENGTH 25.93 24.22 23.50 23.15 24.20 24.19 25.81 28.05 23.45
STANDARD DEVIATION 3.20 2.57 1.63 2.19 3.15 3.17 2.42 3.19 2.87 STANDARD DEVIATION 3.37 1.84 1.84 1.79 2.47 3.01 4.14 3.45 2.14
MIN-L 9 7 7 8 6 6 6 9 6 MIN-L 20 18 19 19 20 19 17 19 17
MAX-L 26 26 23 26 25 N 28 26 30 28 MAX-L 36 31 33 31 32 35 32 39 36
IYAS 1978 WHITING I IYHS 19783 WHITING II
NR OF SQUARES 41 25 21 11 5 30 12 14 142 NR OF SQUARES 41 25 21 11 5 30 12 14 142
MEAN N PER HOUR 409.5 589.4 309.8 760.8 109.8 505.7 748.2 536.1 S13.0 MEAN N PER HOUR 174.3 165.2 333.7 1426.6 207.6 176.8 101.3 43.4 292.9
MEAN LENGTH 18.01 16.19 16.41 16.72 14.66 17.1 16.88 17.27 17.01 MEAN LENGTH 26.21 23.84 24.62 24.93 26.78 26.22 24.92 26.91 25.41
STANDARD DEVIATION 1.85 2.52 2.71 2.54 3.47 2.97 2.16 3.38 2.65 STANDARD DEVIATION 1.96 3.17 1.90 2.50 2.78 2.27 ‘3.18 3.33 2.55
MIN-L . 9 7 6 € 7 6 8 7 6 MIN-L 20 16 20 16 18 18 16 19 16
MAX-L 31 24 26 23 26 27 25 27 31 MAX~L 33 32 33 35 36 37 39 © 37 39
IYHS 1979 WHITING I IYHS 1979 WHITING II
NR OF SQUARES 41 25 21 11 5 29 11 13 140 NR OF SJUARES 41 25 21 11 5 29 11 13 140
MEAN N PER HOUR -, 180.4 §21.7 1150.8 706.3 52.5 260.5 127.3 167.G 456.8 MEAN N PER HOUR . 308.4 19.6 170.2 127.2 117.7 247.5 14.3 13.9 183.4
MEAN LENGTH 17.58 14.84 15.07 15.32 16.48 16.79 14.22 16.49 15.45 MEAN LENGTH © 25.34  "24.08 24.67 23.90 24.70 25.25 25.15 25.12 25.11
STANDARD DEVIATION 3.11 3.03 2.32 3.30 3.66 2.35 2.24 2.89 2.82 STANDARD DEVIATION 2.06 1.96 1.90 1.86 1.91 -2.16 2.74 2.82 2.10
MIN-L 7 6 6 6 7 5 5 5 5 MIN-L 17 16 18 17 20 18 11 18 11
MAX-L 27 24 26 25 23 24 25 23 27 MAX-L 37 31 31 31 31 33 32 32 34
LONG TERM MEAN L 18.58 15.50 16.13 16.69 15.76. 16.73 15.94 17.40 16.37 LONS TERM MEAN L 26.06 24.51 24.53 24.35 25.17, 25.73 25.35 26.22 24.96

_9€_
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VIII.

- Lo -

NORWAY POUT

Long-term abundance

During the International Young Herring Surveys sampling of
Norway Pout has only been carried out adequately since 19Th.
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 197k 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 197h -
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.

Comparison with other indices

Catch in numbers at age by quarters for the total North Sea for
the years 197h 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 licted. Table
VIII-5 gives correlations coefficients between the abundance of
I- and II-group in the IYHS and the CPUE figures in table VITI-k.
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 O-group and the year classes 1973, 197L,
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 ITI-group and also between I- and II-
group fish as estimated during consecutive years in the surveys.
Length at age

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



- b1 -

Mean length as calculated for the total North Sea for the dif-
ferent year classes were correlated with their abundance in-

dices as I- and ITI-group. No significant correlations were
found. '



TABLE VIII-1 — Abundance indices of I-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
(No of squares included:)
1 .2 1 3 L 5 .6 7 North Sea .
Csty | Casy [ (22) [ (C13) | (a1 [ (34) [ (12) | (g5) |No of squares fished

SURVEY YEAR

1972 U ol6h | L4856 | 1369 | 3663 0 0 1 3k25 38
A 7282 | 6602 | 1272 | 2281 0 0 2 6787

1973 U 15232 | 5723 520 639 0 0 0 Lo07 32

‘ A 8115 | 2758 172 288 0 0 19 | 5606 ‘

197L U L7851 | 26718 3o 852 0 1 0 27534 60
A 23678 | 23513 311 576 | 0 1 L5 19832 _

1975 U 8698 237 554 19 0 0 238 L4293 - 80
A 5743 230 438 | 15 0 0 200 3894

1976 U 7943 56 463 11 0 0 24 4599 76
A 5629 116 32h 9 0 0 22 3977 ‘ '

1977 U 8L26 2lhg hss 376" 0 0 Lk L81h 90
A 6645 | 249 | L35 318 0 0 LY 4603

1978 U 3792 185 643 35 ol o 10 1913 | 91
A 2816 185 615 30 0 0 10 1832

1979 U 5h62 1l 1291 8 0 0 5 2690 . 90
A 4056 14 | 1235 7 0 0 5 2549

Long—-term

average 1974 - 1979 U 13695 | U577 625 217 0 0 5 T6L1
A 8095 | L4051 560 159 0 0 55 611k

_81‘(_




TABLE VIII-2 - Abundance indices of II-group NORWAY POUT by sub-area (surveys 1972 - 1979).

(U :

unadjusted means; A :
mean catches per square).

adjusted for missing squares; both averages refer to untransformed

SUB-AREA
No of squares included:) '
1 2 3 i 5 6 7 North Sea .
(st fCesy| Cea)| (| Canl(3s)| (12| (95 |Noof squares fished

SURVEY YEAR

1972 U 717 of 112k 186 0 0 653 38
A 5070 251 1090 116 0 0 3008

1973 U 1278 329 1.8 620 0 0 0 438 32
A 13615 207 959 268 15 7685

197h U 1092 27 35 1 0 0 420 60
A 829 2h 65 9 0 0 1 b7

1975 U 5687 9 ko6 8 0 0 19 2l 80
A 5207 10 386 6 0 16 2929

1976 U 929 8 16 22 0 0 6 J 385 76
A 808 8 50 19 0 6 L23

1977 U 800 8 39 L7 0 0 0 334 90
A 632 8 37 39 0 0 0 323

1978 U 2633 i 37 164 0 0 1 1215 91
A 1977 4 63 139 0 0 1 1164

1979 U 711 0 16 20 0 0 0 2L0o 90
A 533 0 22 18 0 0 0 228

Long-term

average 1974 - 1979 U 1975 91 Lh 0 0 L 839
A 1668 104 38 0 0 L 923

"'ET’(“



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

(U : unadjusted means; A :
mean catches per square).

adjusted for missing squares; both averages refer to untransformed

SUB-AREA
(No of squares included:)
1 2 3 l 5 6 T North Sea .
Cony | (25l (22) | 13y | Cany | (3w | (12| (g5) | Mo of squares fished

SURVEY YEAR

1972 y) - - - - - - - 5 38
A 23 1 1 1 0 0 0 13

1973 U - - - - - - - 82 32
A 534 38 63 81 0 0 0 316

197k U - - - - - - - 9 60
A 15 5 T 8 0 0 0 12

1975 U - - - - - - - L3 80
A 93 3 N 1 0 0 0 51

1976 U. - - - - - - - 33 6

: A L1 6 7 52 0 0 0 31

1977 U - - - - - - - 2T. 90
A 45 1 i 2h 0 0 0 26

1978 U - - - - - - - o1 91
A 31 0 p) 15 0 0 0 20

1979 U - - - - - - - T 70
A 120 0 5 3 0 0 0 67

Long-term

average 19T4 - 1979 U - - - - - - - 34
A 58 2 5 17 0 0 0 3L

..1117_



TABLE VIII-4 -

Year class abundance estimates Norway Pout.

- b5 -

I-Group II-Group

YEAR CLASS

A% emt?)  cpwE d) | amt em®  CPUE
1972 k2o 10.3 6.7
1973 2753k 603 216 2Ll k5.3 22.7
1974 4293 91 W7 385  10.2 6.7
1975 4599 106 57 33k 13.7 9.3
1976 481k 186 89 1215 16.0 15.6
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).

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

CPUE !)/IYHS

CPUE !)/IYHS

IYHS

SAS 2)/IYHS

SAS 2)/IYHS

I-Group

IT-Group

I-/II-Group

0/1 0/11

I/1 I/11

A

G.M.

u u

A.M.

G.M.

Yiam Y

a.m

u u

G.M. G.M.

u u

G.M. G.M.

N| 5 5
r 0.98

1.00

5

0.98 0.92

>
0.93

>
1.00

5 5
0.83 0.93

b 5
0.52  0.56

1) CPUE in the Danish Industrial Fishery, cf Table VIII-L.
Scottish Autumn Surveys (data derived from ICES C.M. 1979/G

2) sAS :

26).




TABLE VIII-6
LENGTH STATISTICS BY AREAS

AREA: RNDF-1

IYHS 1972 NORWAY POUT: I

NR OF SQUARES 9
%MEAN N PER HOUR 2463.6
MEAN LENGTH 10.33
STANDARD DEVIATION 0.81
MIN-L 8
MAX-L 14

IYHS 1973 NORWAY POUT I

NR OF SQUARES

MEAN N PER HOUR 15232.0
MEAN LENGTH 11.20
STANDARD DEVIATION 0.84
MIN-L 9
HAX-L 14

IYHS 1974 NORWAY POUT I
NR OF SQUARES

MEAN N PER HOUR 47851.0
MEAN LENGTH 10.72
STANDARD DEVIATION . 1.07
MIN-L 7
MAX-L 16

IYAS 1975 NORWAY POUT I
NR OF SQUARES 33

MEAN N PER HOUR 8698 .2
MEAN LENGTH 11.54
STANDARD DEVIATION 1.35
MIN-L 7
MAX-L 16
IYHS 1976 NORWAY POUT 1

NR OF SQUARES . 37
AEAN N PER HOUR 7943.1
MEAN LENGTH 10.75
STANDARD DEVIATION 1.04
MIN-L 8
MAX-L . 15

"IYHS 1977 NORWAY POUT I
NR OF SQUARES 43

MEAN N PER HOUR 8426.4
MEAN LENSTH 10.97
STANDARD DEVIATION 0.97
MIN-L 7
MAX-L 15
IYHS 1978 NORWAY POUT I

NR OF SQUARES 41

MEAN N PER HOUR 3791.7
MEAN LENGTH 11.63
STANDARD DEVIATION 0.97
MIN-L . 8
MAX-L 16

IYHS 1979 NORWAY POUT I
NR OF SQUARES 41

MEAN N PER dOUR -, 5461.5
MEAN LENGTH 11.28
STANDARD DEVIATION 1.05
MIN-L ?
MAX-L 17
LONG TERM MEAN L 11.05

ANDF-2

12
4855.8
10.96
0.77

9
13

31
5722.7
11.60
0.9%0

15

22
26718.3
11.70
0.93

7

16

24
237.3
10.52

1.05
8

15

24
55.8
12. 0
1.21
:]

19

25
249.0
11.40
0.99
15

25
184.9
12.72
0.91
7

16

11.62

IYHS 1972 - 1979

RNDF-3

15
1369.4
10.98
0.89

8

15

15
520.1
12.43

0.87
8
18

- 16
341.9
11.66

1.15

8

17

17
554.1
13.15

0.95

10

16

12
462.8
12.47

1.14
9
16

21
454.9
12.20

1.11
8

17

0.89

21
1291.2
11.37
1.13

16

12.10

RNOF-4

8
3663.4
10.98
0.85

15

639.2
12.56
0.84

15

851.6
12.10
1.56
7

16

10
18.6
10.14
1.69
8

16

11
11.0
12.65

1.22

16

11
375.7
13.65

1.05
7

17

11
35.4
13.33
1.09
7

16

11

12.62
1.47
9

16

12.25

RNDF-5

11.50,

19

12.83
1.53

15

19

11.19
1.01

13

3

14.00
0.71

15

31
0.0
0.00
0.00

31

12.50
0.00

13

30

0.00
0.00

29
0.0
0.00
0.00

12.63

RNDF-7 KATTEGAT NORTH SEA

10

1.0
10.87
0.68
9

. 12

1
0.0
0.00
0.00
1]

[}

10
237.9
10.92

1.02

15

11
24.3
11.60
1.27
15

12
44.1
12.17
0.99
8

15

12
10.3
11.77
0.81

14

11

10.89
1.34
6

14

11.37

819.5
11.29
1.01

15 -

218.7
11.17
0.98

15

14
33.3

12.1
1.06
8

18

13
14.4
11.83
1.05

15

11.60

38
3424.5
10.90
0.84
8

15

32
4207.2
11.60
0.96

8

18

60
27533.8
10.99
1.13

17

80
4292.5
11.53
1.30

16

76
4599.3
10.81
1.05

19

90
4814.4
11.04
1.16

7

17

91
1912.7
11.72
1.00

16

90
2690.1
11.28
1.05

17

11.23

TABLE VIII-7

LENGTH STATISTICS BY AREAS

AREA: RNDF-1
IYHS 1972 NORWAY POUT II

NR OF SQUARES 9
MEAW N PER HOUR 717.3
MEAN LENGTH 15.51
STANDARD DEVIATION 1.25
MIN-L 12
MAX-L 19,

IYHS 1973 GORWAY POUT II
NR OF SQUARES

MEAN N PER HOUR 1277.5
* MEAN LENGTH 14.81
STANDARD DEVIATION 0.85
MIN-L 13
MAX-L 19

IYHS 1974 NORWAY POUT II
NR OF SQUARES 22

4EAN & PER HOOR 1092.0
MEAN LENGTH 16.17
STANDARD DEVIATION 0.98
MIN-L 13
MAX-L 19

IYHS 1975 NORWAY POUT II
NR OF SQUARES 33

MEAN N PER HOUR 5686.7
MEAN LENGTH 15.86
STANDARD DEVIATION 1.12
MIN-L 12
4AX-L 20

IYHS 1976 NORWAY POUT II
NR OF SQUARES 37

MEAN N PER 10UR 929.4
MEAN LENGTH 16.35
STANDARD DEVIATIOR 1.16
MIN-L 13
MAX-L 20
. IYHS 1977 NORWAY POUT II
MR OF SQUARES 43
MEAN N PER HOUR 799.8
MEAN LENGTH 15.34
STANDARD DEVIATION 1.60
MIN-L 8
4AX-L 21
IYHS 1978 NORWAY POUT II
NR OF SQUARES 41
MEAN N PER HOUR 2632.5
MEAN LENGTH 15.83
STANDARD DEVIATION 1.10
MIN-L 13
MAX-L 21

IYHS 1979 NORWAY POUT II
NR OF SJUARES a1

MEAN N PER HOUR -, 710.5
MEAN LENGTH 16.33
STANDARD DEVIATION 1.21
MIN-L 13
MAX-L 23
LONG TERM HEAN L 15.78

RNDF-2

12
0.0
0.00
0.00
-0
0

11
329.2
14.36

1.34

13

19

22
27.1
16.91
0.74
15

21

24
9.1
16.97
1.65
14

21

24
8.2
Y6.74
3.18
12

23

25
7.6
17.36
1.03
14

20

25
4.0
18.77
1.23
15

22

17.40

IYHS 1972 - 1979

RNDF-3

15
1124.4
14.91
1.09
12

19

15
148.3
15.69

1.10

13

13

16
34.6
17.11
1.24
14

21

17
406.2
16.10

1.24

12

20

12
15.5
18.28
1.36
14

22

21
38.7
16.89
1.35
14

22

21
37.2
16.30
1.45
13

21

21
15.8
13.89
2.60
9

22

16.15

RNDF-4

185.6
16.13
1.84

20

$19.6
16.28
0.89

19

10
17.04

4.08

21

11
22.1
19.99
0.77

21

11
164.4
19.1

1.31

23

11
21.6
19.74
1.27

22

18.20

RNDF-5

0.0
0.00
0.00

0.00

RNDF-6

24

©0.00
0.00

13

15. 50
1.41

17

19
0.0
0.00
0.00

31
0.0

- 0.00

¢.00

31
0.0
0.00
0.00

31

0.00
0.00
0

30

19.50
2.31

22

29
0.0
0.00
0.o0C

17.50

RNDF-7 KATTEGAT RORTH SEA

10
0.2
15.50
1.15
14
17

12
17.27
1.54
13

19

12

17.36

1.39

21

11

11.50
0.00

12

15.35

76.2
16.50
1.15

20

16.98

14
10.4
17.09
1.20

20

13

13.34
1.41

17

15.98

32
438.3
15.46

1.22

19

60
419.7
16.22

1.01

21

80
2441.0
15.87
1.14

21

76
385.0
16.31
1.27
23

90
333.8
15.49
1.89
8

23

1215.2

90
240.1
16.35
1.37

23

15.83
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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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SURVEY DESIGN -

The statistical basis of the surveys was discussed with particular
reference to the procedures in distributing the participating ves-
sels over the area. At present different sduares 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 essentially 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 is

a tendency to concentrate the hauls to be made by any vessel in
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 species.

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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CONCLUSTIONS

The statistical 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 and 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
Ymuiden 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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RECOMMENDATTIONS

1.

The W.G. stresses 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.

. 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 computer
system. '

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




APPENDIX I - 1979 SURVEY RESULTS
Figure I - 1/6 : COD

Figure ITI - 1/6 : HADDOCK
Figure III - 1/6 : WHITING
Figure IV - 1/6 : NORWAY POUT

For each species the follgyigg_ggarts are presented:

-1 Number of wvalid hauls per square,
-2 Average N/hr per square: I-Group,
-3 Average N/hr per square: II-group,

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

- 55

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

-6 Length statistics by blocks of L4 statistical rectangles: II-Group.
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