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Abstract

1. Abstract

Veticd fish migrations can increase vaiability in bottom survey data, especidly if
unknown diurnd length-frequency didribution is different between layers.  Surveys,
usng echo sounder technique to edimate demersd fish found peagic, can be
serioudy biased when using nearby bottom dation to edimate the length distribution
of pdagic fish. Knowledge about different length-frequency didtribution between
layers is very important for accurate stock assessments cdculations.  Three fish
species;, cod, haddock and redfish were explored from database (1993-1998),
collected on demersd fish surveys (January - March) in the Barents Sea.  For each
gpecies pairs were created of a pelagic station with selected bottom dations, and the
length digributions compared between pairs in four categoriess The dations were
selected according to time of day, depth, distance and day intervals. There was a clear
difference in length digtributions for dl of these three fish species, were the amdl fish
was near the bottom during the light hours, and in the dark hours the smdl fish moved
to pedagic layers. The larger cod and haddock seemed to do the opposte. It is
posshle to edimate length distribution in the pelagic by usng egtimators from the
digribution in nearby bottom sation. The difference between observed and estimated
pelagic length digributions was smdl during the light hours, but larger in the night.
Year clases variation between surveys can make the edtimaors inaccurate.  To
increese understanding on verticad movement of fish and improve the estimators it is
necessary to observe stomach content of the fish and to measure the light were the fish

is caught.
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2. Introduction

Migration is wel a known behaviour of teeost fishes, horizontd and verticd as well.
Fishery-scientists and experienced captains of fishing vessels are well aware that fish
avalability varies from hour to hour with bigger catch during the light hours (eg.
Turuk, 1973, Shepherd and Forrester, 1987, Engd and Soldal, 1992, Ren, 1993,
Agdlen et al., 1997). And length related diurna migrations have as well been observed
for some fish gpecies. Knowledge about diurnd variations on length-frequency
digributions is very important for accurate stock abundance calculations (Shepherd
1987, Engds 1992, Godgand Michalsen, 2000).

This thesis is focused on three key demersd fish species in the Barents Sea (Gadus
morhua), haddock (Melanogrammus aeglefinus) and redfish species Sebastes spp.)
mogly Sebastes mentella and Sebastes marinus. These pecies are important for the
commercid fisheriesin Norway and nearby countries.

The Barents Sea is located north of Norway and Russa and is around 1,4 million
square km with an average depth of 230 meters. It covers a reatively shdlow
continental shelf with a rich flora and fauna, but the ecosystem is ungable because of
the tidd amplitude and current direction of warm water from south and cold water
from north varies greetly (Sekshaug et al., 1994).

Since 1981, a combined acoudtic and bottom trawl survey for demersa fish in the
Barents Sea has been conducted annudly in January — March by the Inditute of
Marine Research, Bergen (IMR) (Jakobsen et al., 1997). Data from these surveys is
used to tune the VPA in the stock assessments in ICES as well as in severa projects a
IMR.  But neither acoustic nor bottom trawls cover the entire verticd didribution of
the cod, haddock or redfish stock’s. Fish dengties, which is distributed close to the
bottom, are best estimated by bottom trawling, while acoustic recordings are easier to
interpret when the fish are didributed more in the pelagic (Aglen et al., 1999). This
problem involves a complex set of factors where fish behaviour is one of the most
important (Aglen et al., 1997).

In an ordinary demersal fish survey, the bottom dations are distibuted over the whole
survey area. The pelagic dations, however are only taken to identify fish observed
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pelagic with the acoudtics technique. Although, it has been doserved that catches vary
throughout the day (eg. Turuk, 1973, Ren, 1993, Michasen et al., 1996, Hjdlvik et
al., 1999, Aglen et al., 1999). Even 0, there is no organized time schedule to ensure
equa numbers of day and night trawl dtations within each stratum between years and
surveys (Engd and Soldd, 1992). Until now it has been impossible to conclude
whether the observed did variability in bottom trawl catches was due to changes in
avalability (verticd movements), or to reduced trawl efficiency (Adlen et al., 1997).
If daly verticd migrations depend on fish length it may result in reduced avalability,
smaller catches, and increased variability in the survey data (Shepherd and Forrester,
1987).

In this theds the focus is on length digributions on fish taken in peagic trawl hauls,
compared with length digtributions in nearby bottom trawl Sation, which is taken on
the same day or nighttime, usng mogly winter survey data from IMR-Bergen from
1993 to 1998. The first work on the datasets was to cdculate the angel of the sun on
every daion, which was done to have an indicator of light when the dation was
taken. Because of lack of information's about weather and water-transparencies the
“light” groups of dations was only two, day and night. From each group was then
sdected comparable dations in pairs, and the data were prepared to answer
importunity questions:

Is there a difference between the length didtributions of fish catches in peagic
and demersd trawl hauls?

Is this eventud difference between the length distributions dependant on
daytime and/or bottom depth?

When acoudtic observations are made, the length digtribution of fish in nearby Stations
is used to edimate the length distribution of fish observed. If no pelagic dation is
taken, a nearby bottom dation is used. If it is a difference in length distributions
between pdagic and demersd fish, a bias or erors can make the estimations biased
(Aglen et al., 1999). Knowledge about coherence on length digtribution in vertica
movements, would improve the cadculation on stock assessments.  Therefore the last
god of this paper isto:
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Try to edimate the length didribution of fish in peagic layer by usng caich

data from bottom trawl.

Because peagic trawl hauls was not standardised in time or haul-length, mogt of the
data was compared with relaive cumulaive length digributions  Then the fish length
was caculated where the cumulative number of fish was 25%, 50% and 75% of totd
number. Findly, an edimator was cdculated for every length group in every day or
night group and shdlow or deep-water group for the three fish species, to find
possble length digtributions in the pelagic layer from fish in bottom trawl catches.
The estimator was tested both on the depended data (1993-1998) and on independent
data, which were from winter surveysin 1999 and 2000.
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3. Material and methods

3.1 Thesurveys

All the survey data used in this thess is from the database a the Ingtitute of Marine
Research, Bergen. Surveys covering the Barents Sea stocks of cod, haddock and
redfish were rdevant for this study, but only the surveys goplying both pdagic and
bottom trawls. In 1993 a larger and more effective pelagic trawl was introduced

(Vaddemarsen and Misund, 1994). Therefore only the data from 1993 onwards was

included in the andyses. Mog of the data was from the winter surveys (January-

March) and some from the summer surveys (August). Both these surveys are

combined acoudtic and bottom trawl surveys where the pedagic trawl is used to
identify fish in the pelagic layer. The surveys are described by Jakobsen et al. (1997)
and Aglen (2000). For some years, data were aso avallable from some experimenta

dudies made during March, in connection with the winter surveys. Here those data
has been treated as a pat of the winter survey. Data from the Lofoten survey on
gpawning Barents Sea cod has aso been consdered. This is a pure acoustic survey

where both pelagic trawl and bottom trawl are used to identify the acoudtic records
(Korsbrekke and Nakken, 1997).
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Figure3.1. Thedots are showing typical station grid for bottom trawl winter survey. The main areas
A, B, Cand D and additional areasD’, E and Sis shown. From the winter survey 2000 (Taken from

Aglen, 2000).
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Figure 3.2. Selected stations from the cod data. For the dependent data base (' 93-'98) in the day
is pelagic trawl station & and bottom trawl station [ and the night stationsis the marksfill. For

the independent database (1999-2000) is the marks smaller, the pelagic trawl station O and bottom
trawl station O, and the night stationsisfilled.

Figure 3.1 shows the typicd dation grid in the on bottom trawl survey. The tota
dation coverage has varied between years, for example because of ice. In the winter
survey a fixed predetermined grid of bottom trawl stations have been used (Jakobsen
et al., 1997). Different distance between dations has been used in different strata and
different years, 20/30/40 nautical miles in 1993-95, 16/24/32 in 1996 and 20/30 in
1997-2000. In the summer surveys (1995-1998) there has been a system with 20
nautical mile distance between dations in most drata, 40 nautical mile distances in
some drata and irregular distance (but ill predetermined positions) in some dSrata
In the Lofoten survey the bottom trawl dations are taken to identify acoustic records
and has therefore been taken at irregular distance. Figures 3.2, 3.3 and 3.4 shows only
the sdlected stations, which create the databases for each speciesin thisthesis.

1
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Figure 3.3. Selected stations from the haddock data. For the dependent data base ('93-'98) inthe day is
pelagic trawl station & and bottom trawl stationj and the night stationsis the marksfill. For the

independent database (1999-2000) are the marks smaller and the pelagic trawl station O and bottom
trawl station O, and the night stationsisfilled.

In the surveysthe IMR research vessdls and other rented vessels were used. The data
are from seven ships. The four ships with the most of the sationsare RV G.O0.Sars,
R/ Johan Hjort, F/T Anny Kraener (freezer trawler) and R/V Jan Mayen. Thetrawl
equipments are best described in Jakobsen et al. (1997). The bottom trawl isa
Campeen 1800 shrimp trawl with 80 mm mesh size in the front, the codend was 35-
40 mm until 1993 and 22 mm in 1994 and later years. Thetrawl is equipped with a
rockhopper ground gear. The length of the sweep wiresis 40 m. Doors used for
bottom trawling were Vaco combi (1500 kg, 6 ), Steinshamn V8 (1500 kg, 6.4 n)
or Steinshamn W9 (2050 kg, 7.1 n?). Most of the pelagic hauls were made with the
Vaco combi doors. A technique for constraining the spread of bottom trawl doors
(Engds and Ona, 1993) was used on most of the bottom tows. This gives an dmost
constant door spread of 48-52 m. Without this technique the door spread tends to
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Figure 3.4. Selected stations from the Redfish data. For the dependent data base ('93-'98) intheday is
pelagic trawl station & and bottom trawl stationg and the night stationsis the marksfill. For the

independent database (1999-2000) are the marks smaller and the pelagic trawl! station 0 and bottom
trawl station O, and the night stationsisfilled.

vary between 50 and 60 m, depending on warp lengths used. The standard bottom tow
duration was 30 min, and standard speed was 3 knots. The pelagic trawl (Akratrawl)
is made from four identical panels of black coloured nylon netting. The mesh Sze
ranges from 3200 mm in the front to 20 mm in the codend (Vademarsen and Misund,
1994). The duration of most pelagic tows was near 30 min, but tow duration varied
from only afew minutes up to two hours. The distance from bottom was not standard
and it varied from very near the bottom to the surface, but in most cases the distance
was 25 — 100 m from the bottom.

13
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3.2.Sampling

Each trawl catch is sorted and further measurements are taken according to standard
procedures.  All fish species ae weighed and the totd number is cdculated. The
whole caich or a representative sub-sample of important species is measured for
length (1 cm intervals for demersa species and Y2cm intervas for pelagic species).
Individud information, i.e length, weight, age (otoliths), sex and maturity, is
collected from a certain number of cod and haddock (Jakobsen et al., 1997). In this
thess the data from length messurements was used, and length distribution calculated
for the whole catch if sub-sample were taken.

The data was grouped in 5 cm length groups, but the first two groups in cod and
haddock (0-4 cm and 5-9 cm) were not used, because of easy escaping through the

trawl mesh.

3.3. Analysis

3.3.1.Selection of data

For each survey a raher high number of bottom trawl hauls was taken a fixed
digance intervas, while the number of pdagic hauls was low and they had an
irregular geographicd didribution.  Therefore it was mogt convenient to compare
pelagic and bottom stations in pairs.

In the selection of dtations to the database used in the caculations, one species in time
was sdlected, which means that the selection process was done three times. The first
thing was to sdect dl dations with a catch of 20 fish or more of tha paticular
gpoecies.  Further were severd criteria defined to select the bottom trawl stations that
were rdevant for comparison with each pdagic haul. Those criteria relate to time of
day, tota time lag between dations, distance between dations and bottom depth.
Time of day was defined by cdculating the angle of the sun (rdative to the horizon) a
the time and pogtion for each trawl haul. A SAS (6.12) program was avallable at
IMR, Bergen for cdculating sun angle on the basis of podtion, date and hour. The
same program aso listed for each dation the catch by 5 cm groups for the sdected

14



Material and methods

goecies.  The further andysis was made on a spreadsheet (EXCEL 95 and 97 for

windows).

The dations were Folit in two groups, that is a day group with the sun angel more or
equa than —5° under the horizon and a night group with the sun below —5°.
To compare the length digtribution from the pelagic ation it was important to choose
bottom ations which where taken in the same area and & smilar light level (day or
night) and not too many days between. To do this, pars of sations were made, which
had one pelagic station and one or more bottom dations together.  To make this pairs
four questions were asked:

Is the bottom tation in the same day or night group as the pelagic sation?

|s the bottom gtation taken within ten days from the pelagic sation?

Is the bottom ation less than 20 (n.miles) from the pelagic Sation?

Is the bottom depth at the bottom tow less than 33% different from the bottom

depth at the pelagic tow?
A bottom gation was only gpproving with the pelagic gation if the answers to these
questions was “yes’ for every one. If no bottom sation was found together with one
pelagic dation, the pelagic station was not used. Because of this method the data set
have some times one specific bottom ation in more than one pair, but the peagic

dationsis only used once.

As the database for the subject had been made, it was in three groups, one for each
fish species i.e. cod, haddock and redfish. For each species the data was split in four
groups, day, night and where the peagic gations was over 300 meters bottom depth
or below 300 meters bottom depth, that does one category for each species (day-
shallow, day-deep, night-shdlow and night-deep) (Table 3.2).

Table 3.1 The number of pair and stations that is pelagic and demersal from each selection inthe three
species and the four groupsin the category.

Cod Number of Haddock Number of Redfish Number of
Pelagic Bottom Pelagic Bottom Pelagic Bottom
Group Pair trawl trawl Pair trawl trawl Pair trawl trawl
Day-shallow 35 35 67 23 23 323 2 2 2
Night-shallow 53 53 148 54 54 303 22 22 104
Day-deep 17 17 37 11 11 30 2 2 2
Night-deep 24 24 74 17 17 65 25 25 48
Sum 129 129 326 105 105 721 51 51 156

15
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3.3.2. Comparisons and test

The pelagic catches are not purposed to relate the fish dendty in the same way as the
bottom trawl catches do; the pelagic tows were in most cases amed a sdected
acoudtic records, and towing depth, speed and tow duration were not standardized.
Comparing absolute catch rates was therefore not consdered relevant. The man
purpose was to compare relative sze didributions. It was expected that the largest
dynamics of the gze didribution would be associated with amdl to medium szed
fish, gnce fish in those Sze groups in most cases are far more numerous than the
larger fish. The rdaive cumulative sze digribution was therefore consdered to be a
convenient bass for comparisons.  The cumulative distribution aso has the advantage
that it is robust againg random occurrence of zero observetion in some of the length
groups. In cases when more than one bottom tow was regarded relevant to compare
with the pelagic tow, the bottom trawl catches were added before the cumulative
digribution was caculated, so that only one bottom trawl digtribution was defined for

each pair.
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Figure 3.5. Cumulative frequenciesin one par. Pelagic () and bottom (= ). The three quartile were calcul ated
where 0.25, 0.50 and 0.75 frequencies cross the cumul ative distributions.
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The lengths corresponding to the 25, 50 and 75 percatiles in the cumuldive
digributions (Figure 3.2) were caculated by interpolating between the neighbouring
observations. Those lengths are later referred to as L25, L50 and L75 respectively.

For each species a Wilcoxon rank test was used to test for pelagic / bottom differences
in L25, L50 and L75. The tests were made within each of the category (day shdlow,
night shalow, day deep, night deep). L25, L50 and L75 were plotted against bottom
depth and time of day to examine any pattern in the relationship between peagic and
bottom observations. In the same plot a regresson line were drawn to show the mean
trends. A tota rdative length digribution of the three fish species was caculated for
each group (day shdlow, night shdlow, day deep, nght deep) for pelagic and bottom
hauls separately, and the results were presented as histograms.

The last pat of this sudy was to examine whether the peagic sze disribution could
be esimated from bottom trawl caiches. If we assume that for a given fish length
there is a ratio between pdagic cumulaive frequent value (Fpeagic) and bottom
cumulative frequent value (Fooror) and this rétio is with smdl variaion under the same
circumgtances like day, night or depth. Then the peagic cumulaive frequent vaue
can be estimated where K istheratio at the actud length group and Fyottom IS given.

Fpelagic: K . Foottom (31)

To edimate vdues of K from the observed pars of cumulaive digributions a leest
sum of sguare method was used for every length group. A solver in Microsoft exce
'97 was used to esimate, for each length group, the vaue of K which minimised the

aum,

én‘ ((Fi.bottom- K) - Fi, peiagic)*  (3.2)

F . bottom Observed bottom cumul ative frequency at a given length for agiven pair (i).
K The estimator (constant) for the actual length group.
Fi, pelagic Observed pelagic cumulative frequency at the same length for the same pair (i),

n is the number of pairs.

17
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The resulting estimates of K were used to estimate the cumulative frequencies for the
pelagic layer, which were further compared to the observed peagic length
digribution. That was done for every four groups and species, but for redfish the data
was insufficient in the daytime so only night outcome was used.

To further evduate the prediction potentid of this vaues of K, they were goplied to
some data that has not been included in the basis for estimating the values of K. This
data is from the Barents Sea winter and summer survey in 1999 and winter survey in
2000. It was 1380 dations with 46 pelagic stations and the selection was done the
same way as in the main data, but the sdlection didn’t hit each group (see table 3.3).

Table 3.2. Number of the selected stations from winter and summer survey in 1999 and winter survey
in 2000. Used to test how god the estimator (K) is.

Cod Number of Haddock Number of Redfish Number of

Pelagic Bottom Pelagic Bottom Pelagic Bottom

Group Pair trawl trawl Pair trawl trawl Pair trawl trawl
Day-shallow 18 18 38 16 16 37
Night-shallow 2 2 6 7 7 22
Day-deep 1 1 1

Night-deep 2 2

Sum 20 20 44 26 26 62

At lagt the results from observed mean cumulative frequencies from each length group
in the catch from the pelagic and bottom trawl was plotted and the estimated mean
cumulative frequencies in the pelagic was compared with the observed lines.

18
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4. Results

4.1. Cod

4.1.1. Length distributions of cod from pelagic and bottom trawl.

The primary work was to find out if there was any difference a al between length
digributions of cod from pelagic trawl and bottom trawl. Table 4.1 shows the results
of the Wilcoxon rank test on paired observations (pelagic and bottom) of the quartile
length (L25, L50 and L75) of cod.

Table4.1. Wilcoxon rank test on the quartile lengths from every pair tested in the categories. The
ranking reformsto the difference between pelagic length and bottom length.

Wilcoxon rank test for _ Wilcoxon rank test for  Wilcoxon rank test for

Cod L.25 L.50 L.75
Number of Rank value Rank value Rank value
Group Pairs + - P-Value + - P-Value + - P-Value
Day-shallow 35 597 33 <<0.0005 520 110 <0.0005 432 198 <0.05
Night-shallow 53 300 1131 <0.0005 139 1292 <<0.0005 43 1388 <<0.0005
Day-deep 17 109 44 >0.05 75 78 >0.25 50 103 >0.1
Night-deep 24 44 256 <0.005 12 288 <<0.0005 9 291 <<0.0005

The difference between day and night can adso been seen on figure 4.1, were the
quartile lengths are plotted against bottom depth. The dots and the trend lines show
where cod is larger in the peagic trawl in the daytime hut turns out to be smdler a
the night. The biggest difference between peagic and bottom catch is for L25 in
daytime where cod in pelagic catches is about 10 cm larger, and for L75 a nighttimes
where most of the deep bottom catches have about 30 cm larger cod than from the

pelagic trawl.
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Figure4.1. Quartile lengths of cod from pelagic (" ) and bottom (o) trawl plotted against bottom
depth. Thelinesare“simplelinear regression” and are only to show the mean trends (pelagic full line

and bottom isbroken ling). The vertical line on 300 meters and horizon line on 50 cm is to make the
comparisons between plots easier.

Figure 4.2 shows the rdative length digtribution for the added caiches within each of

the categories.

In al categories except one is the most frequent length group 10-

14cm. The exception was the pelagic day-shalow group, the frequency is well below
0.05 in the 10-14cm-length group, while the frequency in the same length group is

over 04 in the other categories. The same is seen from the bottom frequency but not
to the same extreme.
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Figure4.2. Therelative length frequency distribution of cod for all catches added within categories. Pelagic
is shaded and bottom traw! is open.

4.1.2. Estimated length distribution of cod in the pelagic layer

Results of caculation of least sum of square estimates of K from equation 3.2 is
shown it the table 4.2. By multiplying the mean frequency from the bottom catches
with K from table 42 (equation 3.1), an edtimated mean cumulaive length
digribution for the pelagic layer is the product and is plotted in figure 4.3 with
obsarved length digribution from the pelagic and bottom trawl. With the same
methods but using an independent database (winter, summer 1999 and winter 2000)
the results from 18 pairs from the day shdlow and 2 pars from the nigh shdlow is
shown in figure 44 with obsaved cumulaive frequencies from the bottom and
pelagic trawl in dl length groups. More detalled results from these cdculations are
shown in Appendix IV (TablesIV.1-5).
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Table4.2. Least sum of square estimates of K (equation 3.2) by length for each category.

Length groups Day-shallow Night-shallow Day-deep Night-deep
10-14 0.564 1.632 0.840 1.345
15-19 0.482 1.508 0.791 1.291
20-24 0.449 1.442 0.735 1.249
25-29 0.416 1.372 0.714 1.223
30-34 0.484 1.288 0.687 1.219
35-39 0.579 1.215 0.678 1.217
40-44 0.674 1.171 0.731 1.206
45 - 49 0.761 1.130 0.837 1.160
50 -54 0.847 1.081 0.934 1.117
55 -59 0.896 1.056 0.977 1.083
60 — 64 0.941 1.039 1.006 1.057
65 - 69 0.966 1.024 1.016 1.038
70-74 0.982 1.015 1.011 1.019
75-179 0.995 1.009 1.005 1.007
80-84 1.000 1.004 1.003 1.005
85 -89 1.000 1.003 1.002 1.002
90-94 1.000 1.001 1.001 1.002
95-99 1.000 1.000 1.000 1.001
100 - 104 1.000 1.000 1.001 1.000
105 - 109 1.000 0.999 1.000 1.000
110-114 1.000 1.000 1.000 1.000
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Figure4.3. Average of cumulative length frequency from cod in the selected database, observed
bottom (o) and pelagic trawl (o) and results of estimated frequency in pelagic trawl (x).
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Figure4.4. Average of cumulative length frequency from cod in the independent database (1999 and 2000),
observed bottom (o) and pelagic trawl (o) and results of estimated frequency in pelagic trawl (x). Deep
stations did not come in the selection to parsin the independence database for cod.

4.2. Haddock

4.2.1. Length distributions of haddock from pelagic and bottom trawl.

The haddock data trestment was same as for the cod data. The primary work was to
find out if there was any difference between length distributions of haddock from
pelagic and bottom trawl. Table 4.3 shows the results of the Wilcoxon rank test on
paired observations (pelagic and bottom) of the quartile length (L25, L50 and L75) of
haddock.

Table4.3. Wilcoxon rank test on the quartile lengths from every pair tested in the categories. The
ranking refersto the difference between pelagic length and bottom length.

Haddock WllcoxonL.rggk test for W||c0xonLr.a58k test for WllcoxonLr.z;g k test for
Number of Rank value Rank value Rank value
Group Pairs + - P-Value + - P-Value + - P-Value
Day-shallow 23 264 12 <<0.0005 261 15 <<0.0005 261 15 <<0.0005
Night-shallow 54 528 957 <0.05 393 1092 <0.0025 264 1221 <0.0005
Day-deep 11 65 1 <0.0025 65 1 <0.0025 62 4 <0.005
Night-deep 17 58 95 >0.05 61 92 >0.05 52 101 >0.05

It is ggnificant difference in dl quatile lengths in dl of the categories except the
night-deep group, which had a non-ggnificant difference between the quartile length
from peagic and bottom trawl. As seen on the rank vaues the length differences tend

23



Results

to be pogtive in daytime, meaning that the haddock is larger in the pdagic traml. The
oppositeisthe case a night.

The difference between day and night can aso been seen on figure 4.5, were the
quartile lengths are plotted againgt bottom depth. The dots and the trend lines show
where haddock is larger in the pelagic trawl in the daytime and the deeper it gets, but
turns out to be smdler a the night.  The biggest difference between pdagic and
bottom catch is for L25 in daytime were the haddock in peagic catch is about 20 cm

larger, and for L75 in night time group where the bottom catch is about 10 cm bigger
than in the peagic trawl.
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Figure 4.5. Quartilelengths of haddock from pelagic (" ) and bottom (o) trawl plotted against bottom depth. The
linesare“simple linear regression” and are only to show the mean trends (pelagic full line and bottom is broken
line). The vertical line on 300 meters and horizon line on 40 cm is to make the comparisons between plots easier.

24



Results

o
o
1S)

o

o

o

Day shallow Night shallow

IS}
o
IS}

o

o

o

quency
IS
o

o

S

o

o
w
o

=}

w

S}

=}
N
o

Relakive Frequency

Relative Fra
< o
N
o

o o

o -

o o
1'3'14i:|
20-24 —

o o

o =

o o
s0-54 |

T '_|||||||
o o ow M W T w T w W o =
= oW I oW W O [ - N Y
. e L L ot - — o td fa w W oW o M- P W
n - - - - - L]
“EHEBEIYRREEREE 2L EERERI YRR E SRS
0.60 0.60
Day dee Night dee
0.50 Y deep 0.50 g p
0.40 E‘OAO
i g
S T
o
Fo0.30 ¥ 0.30
z £
£0.20 £ 0.20
K ]
[y v
0.10 4 0.10
0.00 4 0.00 =
- - T R - N - N S
o O R N - - -~ R S R S S R S o )
o T T ATy T e e S
L= = T~ N Ty R~ T =~ T, B~ B Ty B~ T R~
S I RNERIT Y EBRELE R E - - AW B mom o winnoB ow koko&

Figure 4.6. Therelative length frequency distribution of haddock for all catches added within categories.

Pelagic is shaded and bottom trawl is open.

Figure 4.6 shows the relative length digtribution for the added caiches within each of
the categories. In al caegories except pelagic daytime is the most frequent length
group 15-19cm. The most frequent length in pelagic haddock on daytime is around
45cm. At the same time is a very low frequency of 10-19cm haddock. But the smdll
haddock come in the catch of pelagic trawl at the nighttimes.

4.2.2. Egimated length distribution of haddock in the pelagic layer.

Reaults of cdculation of leest sum of square estimates of K from the equation 3.2 is
shown it the table 4.4. The mean cumulative frequency from the catch in the bottom
trawl was multiplied with the K in the table 44 and the results are edimated
frequency in the pdagic layer (equation 3.1). The results are shown in the figure 4.7
where the observed frequencies from the bottom and pelagic is plotted with the
edimated pelagic frequency a the same chat. Usng an independent database
(winter, summer 1999 and winter 2000) and K from table 4.4 and the same equation
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(31) gives the reaults plotted in figure 48. More detaled results from these
cdculaions are shown in Appendix 1V (TablesIV.6-12).

Table4.4. Least sum of square estimates of K (equation 3.2) by length for each category.

Length groups Day-shallow Night-shallow Day-deep Night-deep

10- 14 0.429 1.105 0.024 0.911
15-19 0.224 1.338 0.097 1.033
20-24 0.203 1.229 0.090 1.061
25-29 0.203 1.175 0.089 1.077
30-34 0.279 1.126 0.109 1.114
35-39 0.452 1.105 0.246 1.108
40 - 44 0.693 1.077 0.503 1.103
45 - 49 0.905 1.030 0.809 1.073
50 - 54 0.984 0.999 0.932 1.037
55-59 0.994 0.985 0.987 1.012
60 - 64 0.998 1.001 1.000 1.003
65 - 69 0.999 1.000 1.000 1.003
70-74 1.000 1.000 1.000 1.002
75-79 1.000 1.000 1.000 1.000
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Figure4.7. Average of cumulative length frequency from haddock in the selected database, observed bottom
(o) and pelagic trawl (o) and results of estimated frequency in pelagic trawl (x).
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Figure4.8 Average of cumulative frequency from haddock in the independent database, bottom (o) and
observed pelagic trawl () and results of estimated frequency in pelagic trawl (x).

4.3. Redfish

4.3.1.Length digtributions of redfish from pelagic and bottom trawl.

The third species is redfish, and as before the primary work was to find out if there
were any difference between length distributions from the catch in the peagic and
bottom trawl. Table 4.5 shows the results of the Wilcoxon rank test on paired
obsarvations (pelagic and bottom) of the quartile length (L25, L50 and L75) of the
redfish.

It is dgnificat difference in dl quatile lengths in the night-shdlow and night-deep
group. The day groups have only 2 pairs each and cannot be used in Wilcoxon rank
ted. As seen on the rank vaues the length differences is negative in nighttimes,
meaning thet the redfish is smdler in the peagic trawl.
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Table4.5. Wilcoxon rank test on the quartile lengths from every pair tested in the categories. The
ranking refers to the difference between pelagic length and bottom length. The day-groups have too
few observations for allowing testing.

Redfish Wilcoxon rank test for _ Wilcoxon rank test for  Wilcoxon rank test for
L.25 L.50 L.75
Number of Rank value Rank value Rank value
Group Pairs + - P-Value + - P-Value + - P-Value
Day-shallow 2 - - - - - - - - -
Night-shallow 22 3 250 <<0.0005 1 252 <<0.0005 1 252 <<0.0005
Day-deep 2 - - - - - - - - -
Night-deep 25 0 325 <<0.0005 0 325 <<0.0005 0 325 <<0.0005
Night
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Figure 4.9. Quartile lengths of redfish from pelagic (" ) and bottom (o) trawl plotted against bottom
depth. Thelinesare“simplelinear regression” and are only to show the mean trends (pelagic full line
and bottom isbroken line). The vertical line on 300 meters and horizon line on 20 cm isto make the
comparisons between plots easier. Only night results are shown.

The differences between length didribution in pelagic and bottom trawl catches are
plotted in figure 4.9, where the quartile lengths are plotted againgt bottom depth. The
dots and the trend lines show where redfish is smdler in the peagic trawl a night.
The largest difference between peagic and bottom catch is for L75 where the edfish
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in pdagic catch is about 20 cm smdler. The day results are not plotted because they

would only show 2 dotsin each plot.
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Figure 4.10. Therelative length frequency distribution of redfish for all catches added within categories.

Pelagic is shaded and bottom trawl is open. Noticethat there are few datain the day-categories.

Figure 4.10 show the relative length distribution for the added caiches within each of
the categories.  The figure from the night caegories show where the length
digtribution of redfish from the peagic trawl is mostly under 10 cm, and the redfish is
larger and then are more length digtribution variants in the bottom trawl caiches. The
day didribution is dmilar as the night categories, but it should be noted that dl day

dation are from a time with very low sun angle and dl are a more than 290 m bottom
depth.

4.3.2. Estimated length distribution of redfish in the pelagic layer.

Reaults of cdculation of leest sum of square estimates of K from the equation 3.2 are
displayed in the table 4.6. To esimate the length didribution of redfish in the pelagic
layer, the equation 3.1 is used. Both mean observed and estimated cumulative length
digributions are plotted on figure 4.11 with the bottom fish length didribution to



Results

compare. The independent database (winter, summer 1999 and winter 2000) for the
redfish did only give one par in the night-degp category. The pelagic distribution
esimated by using equation 3.1 and K from the table 4.6 is compared to this pair in
figure 412. More detaled results from these caculations are shown in Appendix IV
(TablesV.13-15).

Table4.2. Least sum of square estimates of K (equation 3.2) by length for each category.

Length groups Night-shallow Night-deep

0-4 2.320 4.247

5-9 1.682 1.921
10-14 1.459 1.507
15-19 1.196 1.212
20-24 1.129 1.102
25-29 1.096 1.040
30-34 1.055 1.017
35-39 1.022 1.008
40 - 44 1.006 1.004
45 - 49 1.003 1.002
50 - 54 1.000 1.001
55-59 1.000 1.000
60 - 64 1.000 1.000
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Figure4.11. Average of cumulative length frequency from redfish in the selected database, observed
bottom (o) and pelagic trawl (o) and results of estimated frequency in pelagic trawl (x).
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5. Discussion

5.1. Data and analysis.

5.1.1. The available data.

The avalable data were from surveys tha were desgned for abundance estimation
and not designed for comparing the size distribution close to the bottom with the sze
digribution in the pdagic zone. The number of the peagic hauls was much lower
than the number of demersd hauls and the variance in number hauls per year is big in
the pdagic. Comparing catch from pelagic travl with demersd trawl is in many ways
difficult, these gears are technicdly different and the caiches from the bottom trawl
has in most cases both larger number of fish and higher totd weight. In addition,
severd different pelagic trawls have been used. In 1993 a new pdagic trawl was
introduced as a standard. Therefore, no data before 1993 have been used. The work
on this thesis started in 1999, and for that reason the data used was from 1993 to 1998.
After the main work was done, it was possble to test the estimators on data from the
years 1999 and earliest part of 2000.

5.1.2. The selection of data.

Since the number of pelagic dations was the limiting factor, dl data was sdected with
pelagic trawl dation as a first choice and then one or more demersd trawl dations to
make par with tha particular pelagic dation. As mentioned before in the materia
and method chapter, the demersal trawl dations were only accepted as a par to
pelagic station under certain conditions.

The decison not including dations that have less than 20 fishes of the actua species
might look critica, but because only length frequencies are used, it could have great
effect on the data if few fishes in a Sngle sation would hit an infrequent length group.
A minimum of 20 fishes was chosen to be the criticd number in the data anadyses to
reduce this random noise. If the critical number were set higher, the risk for too few
dations in the data would have increased.
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When chooding pairs, bottom sations were chosen in same day or night group, with
maximum disance 20 nautica miles (nmiles) from the peagic dation, and maximum
33% difference in depth and maximum 10 days between the gations teken. This was
done to choose the stations most smilar as possible.

If looking a fish didribution by length-classes on maps in rgpports from demersal fish
survey in the Barents Seg, from IMR-Bergen (eg. Aglen, 2000), it becomes clear that
the length digtributions is not the same in dl of the Barents Sea.  Ren (1993) showed
that the vertica dendgty didribution was different between the eastern and western
area in the years 1991 and 1992. He aso found that the vertical densty didribution
was different a different bottom depths. Because of this, it is clear that comparable
dations should not be to far from each other and 20 n.miles was chosen to be the
maximum disance between dations.  If the fish is migraing, the time interva
between the dations in the same pair could be critical. Aglen et al. (1999) describe
consgderable variaion between bottom trawl hauls teken a the same postion with
about 2 hours intervas, but they did rot detect any time trend in the sSize composition
over a 10-day period. Similar findings are reported by Engd and Soldal (1992).

In this thesis it is quite possble that two Stations sdected as one par have a big “not
recorded” environmental difference; like bottom type, available prey or predators in
the areg, etc. Here, the criticd point of area and time was set to get enough data
without risking to much difference in environmenta factors.

5.1.3. The categories.

The sdected par for the three species included in the andyss was plit to four
categories. Mogt important was the splitting between day and night and then secondly
the data was bisected at 300 meters bottom depth.

The verticd range for migration is possbly dependent on the bottom depth. Both
physica factors in the sea and the fish behaviour are likely to vary between depths.
The depth range of the data was from just below 50 meters to over 450 m depth. The
data was divided into two parts: shalow (< 300m bottom depth) and deep (> 300 m
bottom depth). Splitting the data into “shalow” and “deep” and especidly a 300
meter point is maybe questionable. This depth was chosen because it was near the
mean of the depth digtribution of the cod-data. It could have influenced the data and
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the statistical results if another depth had been chosen to separate the data. The same
depth was used to separate the data for haddock and redfish. The haddock’s stations
digribution was found a little shdlower in the sea than for the cod, but to make it
easer to compare cod and haddock, the same depth was used. On the other hand, the
digribution of the sdected dations for the redfish were found to be deeper, or from
200 to dmost 500 meters. Neverthdess redfish occurs in catches from the bottom
trawl below 100 meters bottom depth, but not in the pelagic trawl. The redfish seems
to start vertica migration when the bottom depth is more than 200 meters.

In this thess the different length didributions of fish from tranving a day and night
is compared, but in arctic areas the length of day and night is extremey different
between seasons, from dmost congtant night for several weeks in the winter to the
opposte in the summer. Most of the daa used is from the winter (January —
February) with short or no daytime. Only the cod data have severd pairs from the
summer and then there are few data from the night. There is no great varidaion
between winter and summer results in the cod data, but then only day-data are
comparable.  The main results where dl seasons are added together (Table 4.1) is that
the cod length didribution is different between pdagic and bottom trawl in shdlow
sea. No length digtribution difference is found between layersin day and deep sea.

Here, the separation between day to night is chosen to be when the sun is 5° below the
horizon like in other rapports (eg. Korsorekke and Nakken, 1997), meaning that the
day-data includes dusk and dawn, which is amog the only “day” datus a winter,
north of Norway. It is quite possble that the vertical migration for these three species
is dissmilar between seasons and could then not only be explained by illumination on
the surface or amount of light were the fish is in the sea At s0 high ldtitudes the
illumination intengity varies greetly between seasons.

Ealy in the work of this thess the plan was to create a modd to estimate the light
intendty at the fishing depth. It was later concluded that there were insufficient
information to make relidble etimaes of light intengty. The differences in water
trangparency are suggested to affect did verticadl migrations to a grester extent than
surface illumination (Neilson and Perry, 1990). The information is poor for the water
trangparency for this type of study. Therefore the data is only separated into two
groups of light; day and night.
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5.1.4. Using two types of trawl.

The largest source of error in this work is probably using trawl to take a sample, and
aso comparing catich from two trawl types. The fact is that t is impossble to have
trawls that sample al cod (or any fish species) in the length range 10-100 cm with the
same efficiency (Jakobsen et al., 1997).

The differences between bottom and pelagic trawls are numerous and most of them
are technica, but maybe the most important difference is the difference in fishing
drategy. The bottom sations are the same year after year, and the time, speed and
length of the trawling is sandard. On the other hand the pelagic Sations are chosen
when fish is observed on the echo sounder, and the trawling is not standard in depth,
time or length. Therefore, it is not possble to compare the quantity of fish in the
caiches, but only relative sze digributions. The pelagic sations tend to be amed at
the more dense fish concentrations. This leaves the question, whether they ae

representative for the size compositions in areas were the fish is more scattered.

The connection between fish behaviour and fishing gear is one of the most important
factors in a sudy like this. Both verticd and horizontd digtribution can influence fish
avalability for the trawl, but fish behaviour related to the trawl might adso change
with time of day (Glass and Wardle, 1989). Bottom trawl probably make more noise
than pelagic trawl, but pelagic trawl is nearer the sound source from the ship and the
fish can more eadly escgpe under the groundline of the peagic trawl. Some
observations have indicated that large cod can dive some 50-100 m after passage of
the vessel (Ona and Godg 1990 Aglen, 1996). Different fish behaviour connected to
the time of the day and different trawl type is likdy to influence the results, and the
length related swimming speed could as wel affect the results strongly. More
information is needed, mostly about sdection for these fish species in peagic trawl.
For both type of trawl more answers are needed about avoiding behaviour of the fish
a night. It should by noted that the dations are taken by many ships which have
different sound level and possibly other things different which could affect the deta.
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5.1.5. Other factors.

Inevitable the light is not the only affecting factor on fish behaviour; the verticd
migration is in most cases destribed as an optimisation of the relation between
predation risk and food consumption, triggered by changes in light intensty (Nelson
an Perry, 1990). There is some avalable data for the cod and haddock diet in the
database. Since most of it is from the demersa trawl dations, it was not used here.

That could be the subject for another thess. It would be particularly interesting to
investigate the diet of cod and haddock from pelagic catches.

Michdsen et al. (1996) found that the vertica migration of cod and haddock seemed
to follow a semi-diurnd rhythm set by changes in tidd currents. Here, most of the
data lack recorded current data, but the tidal currents could maybe explain some of the
disordered reaults, especidly those from the night, seen in the quartile lengths plots.
Nakken and Raknes (1987) found that the older age groups of cod (ages 6 and 7) were
consgently found in warmer water. The verticd temperature gradient of the sea
could be a factor that effect verticad migration, but as the results here show, the light
factor isvery likely the main explanation for verticad migration.

5.2. Vertical migration and how it may influence survey results.

The Barents Sea demersal fish surveys are carried out at al times during the 24 hours.
There is no organized time schedule to ensure equa number of day and night trawl
gations within each dratum between years and surveys (Engd and Soldd, 1992).
From 1981, combined bottom trawl and acoustic surveys for cod and haddock have
been caried out in the Barents Sea (Hylen et al., 1986). The results for length
digribution and species compostions from the bottom trawl dations are used to
convert echo abundance from acoudtic surveys into estimates of fish dengty, and the
pelagic trawl caich results are used when possble  The number of pelagic trawl
dations is usudly low. As the results here show, diurnd differences in length
digribution are very clear between catches from pdagic trawl and nearby bottom
travl dations. Results about diurnd differences in catch rates and length frequency
have been reported (eg. Engd and Soldal, 1992, Wardle, 1993, Michdsen et al.,
1996 and Aglen et al., 1997). Clearly, the methods to use length digtribution from
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bottom catches bias the edtimation of number of fish observed in the pdagic layer
with acoudtic technique. Engd and Soldd (1992) sad that the bias in the size
composition of the trawl catches will bias the acoudtic sock edtimates, and the large
quantities of smal cod and haddock entering trawl catches by day will grealy
influence estimates of target strength (TS) and conversion factor (CF=100T719/45).
They found that only usng length frequency from day catches to convert echo
abundance to totd fish number lead to an edimae over four times higher than
obtained when using data from night caiches. To improve the accuracy of the stock
cdceulaions there is a need for good estimates of the pelagic Sze didributions.  This
thess is suggeding edimators for cdculating the peagic sze didribution from
bottom trawl catches. This is only based on the length didribution for one species
without consderation of the others species. The future work should be focused on
possible internd effects, especidly between cod and haddock in different density and
length digtributions, with changesin light intensity.

5.3. Evaluation of results.

5.3.1. Differencein length distributions.

For comparing relative sze didributions the cumulative digtributions were consdered
to be convenient. One reason for this was to overcome some problems relating to
“random” occurrence of zero observations of some of the rare Sze classes in the right
hand pat of the sze didribution. Three quatiles of the cumulative digtributions were
cadculated by interpolation and the results were tested with Wilcoxon rank test (Table
4.1, 4.3,4.5). That isanonparametric test and fits quite well for comparing in pairs.

The results from the rank test show that the length digtributions are different between
pelagic and bottom trawl catches, where the smdl fish is more demersd in the day
and occurred pelagic a the night, but the larger fish show reverse length digtribution
between day and night. The difference in the length didribution is quite clear
between the cod and haddock at the day (Figures 4.1. and 4.5.). The haddock show
clear difference in length didribution between layers. The big haddock (>30cm) is
dominant in the pelagic and the small fish a the bottom, and the difference seems to
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increase with bottom depth. Even though the cod show clear difference between
layers, the picture is less clear than for haddock. A possble explanation is that the
cod eat generally more per med than the haddock. The digestion can then take some
days for a big cod and the fish does not go often up to the pelagic after prey, which is
mostly capelin Mallotus villosus Miiller) in the winter. On the contrary, the haddock
eat infrequently so much that the stomach expands out (persond obs) and is then
probably more dependent on having med every day. That leads to more regular
migration to the peagic were haddock often is preying on cgpdin or pdagic living

crustacean.

Cod in the day-deep and haddock in the night-degp show smdl or no length difference
between layers. The reason for these exceptions for cod and haddock is not
unproblematic to explain. One possble explanation is that the smal cod does not
necessarily migrate to the bottom, only below the light threshold were the predator
press is lessr.  Wha is supporting this is that in the category night-deep the same
gtuation occurred as in the night-shdlow, but the smdlest cod (< 15 cm) is manly
feeding on zooplankton in the pelagic (Torsvik et al., 1995). The haddock is more
complicated. The smalest haddock is often preying on benthos animas (Burgos and
Mehl, 1987, Einarsson, 1997), and therefore possbly not dways migrating to the
pelagic a night (see figure 4.6.). Anyway the peagic crustaceans are important for
the smdlest haddock too, and it is possble that the smdlest haddock is sometimes
pressed to upper layer by predators. There might be a need to focus on the connection
between haddock and cod, as the cod is often the main predator on small haddock.

Another explanation is that the larger haddock does not dways migrate down a night
but wait in the pdagic and spread horizonta and is then less available for the pedagic
trawl a the night.

Another explanation why cod do not show as dear picture of verticd migration in the
day as haddock could be different feeding behaviour the two species. In the winter,
when mogt of the data is collected, the larger cod is manly feeding on capdin but
sometimes dso benthos prey is dominant in the somach of the cod, which then might
gay on the bottom using the light hours to eat. This Stuaion can lead to predator
pressure on smal fish (cod and haddock), which then leave the bottom. But to
confirm this it is necessary to investigate the stomach content of cod from the bottom
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and pelagic and compare the length didribution a the same time.  Still another reason
might be that cod and haddock are following a semi-diurna rhythm, set by changes in
tidd currents (Michdsen et al., 1996). It seems, however, unlikely that tidal currents
should cause systematic difference in a data set collected over severd years, since the
tide would not follow the day-night cydle.

For redfish there were only four stations with enough redfish in the peagic cach to
make a par. The redfish behaviour looks smpler, where dmost no redfish is
obsarved in the pdagic trawl during the day and only the smdlest a night. The
redfish is migrating up from the bottom a night probably in pursuit of ther prey
(Parsons and Parsons, 1976, Passon et al., 1985, Atkinson, 1989), but the smdlest
redfish (<20 cm) is dieting on pelagic crustacean (Jonsson, 1992, Pethon, 1994,
Torsvik et al., 1995). The four pelagic stations, which were found in the day category
for the redfish, were al taken with the dtitude of sun pretty low, near 5° over the
horizon, or even lower. The bottom depth was more than 290 meters in dl of them
(Appendix I, tables 1.16 and 1.20), so it could have been night Situation on the depth
were the pelagic trawl was taken. Since dl of the redfish data are from the winter in
the Barents Sea, there is hardly any fish larger than 35 cm (<4%), as the redfish
migrates from he Barents Sea to west and deeper in the winter (Torsvik et al., 1995).
Therefore these data are only showing the dtuation in the winter (January to March)
for amdl redfish.

The amount of light is probably an important factor for fish behaviour, particularly for
verticd migration. The gdearing for the verticd migration can be the prey and
predator relationship. If the fish is not under predator pressure, it will probably try to
day in the optimum light level to be able to get its prey. But when the light goes
below the visud feeding threshold the fish change its postion and sinks down if it is
in the pdagic. The dseering might aso be the predators which force the fish to go to
bottom in day time, even if the fish is feeding in the pelagic and when the light goes
under the predators feeding threshold the smdl fish lifts from the bottom and feed for
instance on pelagic crustaceans.
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5.3.2. Estimating pelagic size digtribution from bottom trawl catches.

To be able to understand verticd migration, and to make a modd to esimate the
pelagic Sze digribution based on bottom trawl catches, the precison of the indices
should be increased (Shepherd and Forrester, 1987). In this thess a very smple
modd is tested with only two factors, light on or off (day or night) and shdlow or
deep sea.

It is maybe no surprise that comparisons between estimators and observed pelagic
length digtributions look reasonable when only consdering the data used for
edablishing the estimators (Figures 4.3, 4.7 and 4.11). These Figures give only the
picture of the average Stuation. In redlity there is of course variance between regions.
These Figures show that it is usudly no greet deviations between the observed and
edimated pelagic length didribution. The pair to par vaiants is less during day than
a night (see the dandard deviations in Appendix V). The edimated pdagic
digributions are in most cases an improvement compared to directly using the bottom
trawl length digribution. That should be a sep to improve the precison in stock
abundances estimation. But will it work in redlity on independent data?

Two years were used as independent data (summer 1999, winter 1999 and winter
2000), for testing “how good” the estimators were. But these two years (1999 and
2000) were unfortunately “bad” years for the cod and redfish stock and poor for
haddock. In addition the length digtribution was not the same for these two years
compared with the main database (1993-1998) (Table 5.1.). The age groups 1 and 2
of cod were small in the years 1999 and 2000, but above average for haddock. This
different didribution in these two databases could be a reason why the modd
edimates more smal cod and less larger cod a daytime in the peagic layer than the
observed catches show, and why the cumulative line darts too high a night (Figure
44.). For haddock the estimator is quite good at daytime but is overestimated a night
were the line for etimated length digribution is in the wrong direction, and it was
greater different in shalow weater (Figure 4.8). This could be explained with lower
predation risk these years for smal haddock and then less verticd migration than the
other years based on data from the main database.
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Table5.1 Abundance indices from bottom trawl surveysin the Barents Seawinter 1993-2000, numbers are
inmillions. The parentheses are percent of total. The last two columns show the percent of the total numbers
from the main database and the independent database (Calculated from tables in Aglen 2000).

1993 1994 1995 1996 19974 1998! 1999 2000 9398 99-00

9549 15717 57946 64761 5860.6 30622 824.7 377.1
Cod Ageland2 (859) (551)
(64.9) (65.7) (86.9) (92.1) (92.7) (82.1) (63.7) (42.5)

517 819.3 8714 5565 460.5 667.6 469.7 5104
Age 3+ (141) (449)
(35.1) (34.3) (13.1) (7.9) (7.3) (17.9) (36.3) (57.5)

Total 14719 2391 6666 7032.6 6321.1 3729.8 12944 887.5

13269 8312 16429 573.1 13359 350.8 13025 1299.3

el (676) (94.0)
Haddock Atz (67.9) (50) (73.2) (52.7) (84.4) (79.7) (93.6) (94.4)

626.6 830.3 601.6 514.6 246 89.4 88.8 7
Age 3+ (324) (60)
(32.1) (50) (26.8) (47.3) (15.6) (20.3) (6.4) (5.6)

Total 1953.5 1661.5 2244.5 1087.7 1581.9 440.2 1391.3 1376.3

624.8 2727 340.7 314 184.6 95.7 10.1 23.3

i 5to 14 cm (275 (4.0
Redfish (52.9) (25.8) (19.3) (286) (19.5) (153) (2.5 (5.4)

555.6 7845 1421.2 7827 763.2 531.3 399.6 4121
>15cm (725) (96.0)
(47.1)  (74.2) (80.7) (71.4) (80.5) (847) (97.5) (94.6)

Total 1180.4 1057.2 1761.9 1096.7 947.8 627.0 409.7 4354

1) Indicesareraised to also represent the Russian EEZ.

Only 4% of the totad number of the smal redfish (<15cm) is included the independent
database (1999 and 2000). From the other data set it seams as if mainly smal redfish
(<15cm) is migreting to the pelagic a night. That is perhgps the reason why only one
pair is observed in the independent database with this data selection technique.

Nevertheless, these edtimators can be used, especialy for smal cod and haddock at
daytime. Haddock show quite clear verticd migration behaviour in the daytime, so
with some care it should be acceptable to use these estimators in those cases. To
improve these edimators more data are needed, where the fish diet, length and
predator/prey Stuations should be observed and maybe more important, the amount of
light at the Ste were the fish is caught should be mesasured.
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Messurement of light on the trawvl could give vauable information. Using time of the
day or the dtitude of the sun is not accurate enough, because of big variaion in

clearness in the sea between area and seasons, westher and moonlight.

5.4. Conclusion.

From these reaults it is quite clear that there is a difference between the length
digributions of fish in peagic and demersal catches. It is not possible to exclude or
deny that the two types of trawl can cause some of the differences and that difference
between catches can change with brightness in the sea.  Light in the ocean is very
likdy to be an important factor in fish behaviour and probably the man trigging
factor for verticd migration. It gppears that the smdl fish avoids being a the same
place a the same time as the larger fish, probably because of predation risk.
Therefore, the amdl fish tends to show an opposte verticd migration compared to the
larger fish. No clear differences were detected between bottom depths.

It is possble to edimate the length didribution of fish in the peagic layer by usng
catich data from bottom trawl, especidly for haddock and smal cod a daytime. But
more work has to be done for more accurate estimators. To increase the
underdanding of the verticd movement of fish and improve the edimators it is
necessary to observe stomach content of the fish and measure the light were the fish is
caught.
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Appendix | The selected depended database (1993-1998).
Cod

Tablel.1l. Selected pelagic stations from “day shallow”. Number of cod from every length group. Vessels
codesis. GS= G.0. Sars, JH = Johan Hjort, IM = Jan Mayen, MS = Michael Sars, LIZY = Anny Kraeer,

XWX = Varegg, LADD = Hopen.
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41055 93 1 GS 1 250 38 3 7 2 3 9 16 10 2 1 3 1 2 59
80221 93 1 JH 2 295 27 46 73 10 129
80202 93 2 JH 3 212 20 1 5 11 3 1 1 22
80203 93 2 JH 4 261 -37 244 431 619 75 131 19 1519
80315 93 2 JH 5 300 27 2 4 6 6 5 3 1 27
80339 93 2 JH 6 270 12 9 33 2 49 48 47 15 2 1 1 1 228
80347 93 2 JH 7 280 08 9 15 5 70 33 11 3 2 1 199
80356 93 2 JH 8 260 34 1 2 9 18 39 23 3 1 96
80304 94 2 GS 9 235 08 1 9 18 43 42 11 10 4 1 1 1 141
80324 94 2 GS 10 250 -2, 2 22 118 152 74 19 3 1 1 392
8033 94 2 GS 11 270 30 2 1 9 2 12 4 6 2 58
80340 94 2 GS 12 22 05 6 17 48 75 32 10 10 2 7 1 208
80342 94 2 GS 13 283 11 3 4 7 3 5 3 2 1 1 29
80379 94 2 GS 14 293 16 2 6 11 4 2 4 1 1 31
80069 9 2 GS 15 295 28 114 2 116
80474 95 2 JM 16 240 30 7 2 20 18 3 2 72
80270 9 2 JH 17 262 08 39 39
81312 95 8 JXWX 18 127 5.1 2 6 17 38 30 12 7 5 117
81061 9% 8 JH 19 155 19 1 1 5 5 65 132 8 44 15 2 2 357
81063 9% 8 JH 20 160 -15 2 31 24 19 8 1 1 1 97
81447 9% 8 LADD 21 195 13 1 5 10 29 25 31 23 37 30 12 3 2 2 210
80839 97 8 MS 22 63 -20 80 185 80 21 3 369
80856 97 8 MS 23 250 255 3 2 21 21 13 4 1 20
81021 97 7 JH 24 229 65 2 3 7 9 1 5 3 30
81024 97 7 JH 25 247 125 12 5 57 40 23 5 5 2 1 201
81046 97 7 JH 26 224 25 1 1 5 6 13 11 3 1 41
80855 98 8 MS 27 167 101 1 14 10 7 3 2 1 38
81108 98 7 GS 28 260 226 1 7 10 10 2 1 1 32
81166 98 8 GS 29 243 27 3 1 2 4 23 5 5 1 44
81227 9 8 GS 30 169 287 36 39 6 81
80708 94 3 GS 31 260 49 1 3 4 4 4 4 1 21
80724 9% 3 GS 32 176 -44 10 35 25 69 44 49 54 84 118 30 15 5 538
80729 94 3 GS 33 177 10 2 8 18 19 26 8 19 23 37 13 10 2 2 187
80733 94 3 GS 34 12 257 2 7 10 10 7 4 6 6 3 6 2 2 65
33086 9% 3 MS 35 175 237 1 6 4 1 6 3 21
Total 238 114 19 343 716 954 677 822 644 413 294 200 196 170 59 24 8 4 5004
% 40 19 03 58 121 162 115 139 109 70 50 35 33 29 10 04 01 01
Tablel. 2. Selected Bottom stations from “day shallow”. Number of cod from every length group. Vessels
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41054 93 1 GS 1 220 -20 14 12 7 12 6 6 5 13 8 6 5 1 2 1 1 99
80220 93 1 JH 2 325 -31 19 24 10 5 4 2 64
80291 93 2 JH 3 203 -06 3 1 4 3 8 14 13 19 14 6 1 1 89
80529 93 1 Lizy 3 235 07 15 25 19 31 46 29 22 15 24 5 2 1 1 235
80530 93 1 Lizy 3 165 -10 17 28 61 193 275 88 4 22 22 17 6 773
80201 93 2 JH 4 203 -06 3 1 4 3 8 14 13 19 14 6 1 2 1 89
80529 93 1 Lizy 4 235 07 15 25 19 31 46 29 22 15 24 5 2 1 1 235
80541 93 2 LizY 4 220 17 7 5 2 14 15 12 10 11 9 5 3 1 1 1 96
80314 93 2 JH 5 300 -11 1 4 2 9 3 9 2 5 2 3 1 41
80316 93 2 JH 5 273 15 1 2 4 4 7 9 2 1 1 31
80606 93 2 Lizy 6 275 -26 1 1 3 10 6 4 11 17 6 3 2 64
80606 93 2 Lizy 7 275 -26 1 1 3 10 6 4 11 17 6 3 2 64
80355 93 2 JH 8 300 51 2 6 12 20 30 10 4 2 2 88
80511 94 2 Lizy 9 221 15 135 24 24 15 65 109 144 206 97 41 26 9 9 3 907
80570 94 2 Lizy 9 285 -41 98 6 3 5 6 6 15 23 31 15 4 8 4 1 225
80323 94 2 GS 10 240 12306 8 19 14 12 6 16 17 21 4 6 1 2 508
80570 94 2 LiZy 11 285 -41 98 6 3 5 6 6 15 23 31 15 4 8 4 1 225
80586 94 2 LiZYy 12 205 -37 122 33 29 114 114 74 103 98 68 22 8 11 3 799
80341 94 2 GS 13 258 351171 30 15 32 9 10 25 4 42 20 15 19 5 2 2 2 440
80585 94 2 LiZYy 13 269 31154 22 13 20 21 6 12 21 13 19 13 18 7 1 1 1 1 1 344
80599 94 2 Lizy 13 295 23199 11 8 29 26 25 64 107 132 8 4 37 27 10 2 1 1 800
80638 94 2 LizY 14 311 12 42 2 1 2 10 23 20 20 2 16 10 3 1 176
80068 95 2 GS 15 318 01 62 3 4 1 9 26 23 10 11 6 6 3 4 2 1 171
80473 95 2 UM 16 243 -24 29 2 5 16 33 24 30 23 9 9 4 1 2 1 188
80475 95 2 JM 16 260 41 17 4 1 16 72 57 24 19 10 15 5 3 4 1 248
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80058 96 2 GS 17 255 51 568 1 1 4 2 2 3 3 5 1 1 1 592
80271 96 2 JH 17 233 76 976 29 18 8 15 19 35 49 53 41 26 14 4 3 3 1293
80706 95 8 JH 18 120 19 38 65 19 63 151 145 120 57 71 86 109 36 38 17 6 4 2 2 1029
81311 95 8 JXWX 18 121 24 2 2 9 19 26 87 137 109 40 19 14 5 5 474
81057 96 8 JH 19 130 129 44 44 44 1195 1815 1815 1417 664 310 133 89 44 7614
81064 96 8 JH 19 190 -02 5 36 9 23 4 24 21 23 25 16 14 7 4 2 213
81065 96 8 JH 19 150 271 14 186 88 151 40 17 21 20 20 39 11 7 2 3 619
81066 96 8 JH 19 145 254 7 202 92 173 38 37 21 19 26 14 11 4 3 3 1 651
81057 96 8 JH 20 130 129 44 44 44 1195 1815 1815 1417 664 310 133 89 44 7614
81064 96 8 JH 20 190 -02 5 36 9 23 4 24 21 23 25 16 14 7 4 2 213
81065 96 8 JH 20 150 271 14 186 88 151 40 17 21 20 20 39 11 7 2 3 619
81066 96 8 JH 20 145 254 7 202 92 173 38 37 21 19 26 14 11 4 3 3 1 651
81446 96 8 LADD 21 215 38 960 1216 64 7 19 44 53 65 51 32 12 2 2525
80840 97 8 MS 22 77 -1.9 7 43 193 200 86 43 14 7 7 600
80857 97 8 MS 23 267 148 60 35 10 5 5 7 1 6 15 44 45 29 25 6 6 4 1 304
81449 97 7 LADD 23 265 263 324 417 69 62 21 6 1 2 1 2 7 18 19 19 9 4 4 1 1 987
81450 97 7 LADD 23 195 183 70 31 2 1 104
81460 97 8 LADD 23 264 191 102 90 12 2 1 1 208
81020 97 7 JH 24 213 190 78 24 56 27 20 16 17 22 34 30 13 5 3 2 3 1 1 1 353
81022 97 7 JH 24 254 24 72 10 32 55 56 26 6 2 1 3 2 1 1 2 269
81019 97 7 JH 25 218 310 337 110 165 39 19 7 7 6 5 6 3 1 2 4 2 1 2 1 1 1 719
81023 97 7 JH 25 254 7.0 302 35 85 126 227 127 97 48 27 19 13 8 7 7 5 1 1 1 1136
81025 97 7 JH 25 233 154 854 133 108 92 42 92 96 2 36 38 32 20 14 8 6 2 6 6 2 2 1661
81033 97 7 JH 25 256 367 38 47 132 101 38 2 2 1 361
81040 97 7 JH 26 274 257 198 74 186 161 190 81 54 50 19 10 7 12 9 2 4 2 1 1 1061
81045 97 7 JH 26 219 42 240 186 177 89 56 20 4 3 6 9 10 7 7 2 4 820
81047 97 7 JH 26 222 50 159 143 185 175 159 153 99 48 48 64 45 14 14 3 2 1 1 1 1314
81054 97 7 JH 26 215 30 48 10 6 6 5 1 3 3 11 40 73 66 50 44 32 9 5 3 2 417
80854 98 8 MS 27 162 4.9 4 67 165 116 97 97 22 22 7 4 7 608
80856 98 8 MS 27 177 201 27 38 189 38 108 265 265 140 97 70 22 11 5 11 1286
81109 98 7 GS 28 270 124 95 28 23 5 5 9 17 23 9 6 7 9 6 1 243
81165 98 8 GS 29 248 04 425 285 175 105 95 40 15 13 2 1 2 1 1 1 1161
81167 98 8 GS 29 246 111 85 55 86 122 267 137 101 16 1 3 6 7 8 4 4 4 1 907
80870 98 8 MS 30 156 48 79 7 47 5 4 31 15 12 9 11 9 10 8 5 1 323
80707 94 3 GS 31 267 171 1 1 9 8 26 28 10 10 2 1 1 1 1 1 100
80736 94 4 GS 32 147 71 1 3 25 49 v 35 8 9 14 15 11 3 3 2 255
80736 94 4 GS 33 147 71 1 3 25 49 77 35 8 9 14 15 11 3 3 2 255
80734 94 3 GS 34 84 228 1 3 8 4 9 10 5 1 2 3 1 1 1 1 50
80744 94 4 GS 34 110 153 1 3 11 23 30 23 7 2 5 2 4 4 2 117
33073 %6 3 MS 35 160 157 1 1 2 5 6 8 4 1 1 29
33085 %6 3 MS 35 180 190 1 2 3 8 6 3 1 2 1 27
33088 96 3 MS 35 120 -23 4 4 40 104 56 60 72 20 16 4 16 4 400
Total 7715 4426 2492 2753 2915 4710 5756 5614 4436 2604 1616 895 612 258 143 154 42 23 9 6 1 1 47181
% 164 94 53 58 62 100 122 119 94 55 34 19 13 05 03 03 01
Tablel.3. Selected pelagic stations from “night shallow”. Number of cod from every length group. Vessels
codes seetablel.1.
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41067 93 1 GS 36 289 -302 1 1 6 5 5 3 14 2 2 1 40
41071 93 2 GS 37 227 -5.1 2 12 56 47 31 12 17 7 4 2 3 1 2 196
41074 93 2 GS 38 273 -7.8 4 10 3 3 2 1 1 24
41085 93 2 GS 39 203 -314 1 4 11 58 32 10 3 1 120
80218 93 1 JH 40 262 -262 21 36 21 16 3 97
80233 93 1 JH 41 210 -151 1 10 23 69 26 4 133
80271 93 1 JH 42 175  -10.7 8 11 1 2 22
80274 93 1 JH 43 178 -366 1 3 4 7 4 4 23
80283 93 2 JH 4 192 -330 1 12 12 7 2 34
80312 93 2 JH 45 278 -258 17 30 26 4 5 3 2 87
80350 93 2 JH 46 266 -9.2 2 3 7 3 6 5 2 1 29
80358 93 2 JH 47 300 -239 2 2 6 3 3 5 3 1 25
80399 93 3 JH 48 200 -14.0 3 14 9 2 28
80401 93 3 JH 49 185 -147 1 1 15 15 6 1 39
80421 93 3 JH 50 224 -5.6 7 19 22 44 83 62 39 2 3 281
80430 93 3 JH 51 260 -198 1 12 12 15 14 23 11 1 1 1 91
80431 93 3 JH 52 255 -162 4 7 18 9 20 9 8 4 79
80438 93 3 JH 53 245 -105 17 30 17 39 38 17 8 2 3 171
80460 93 3 JH 54 275 -53 18 204 402 150 30 6 6 816
80114 94 2 JH 55 232 -114 14 5 1 6 5 1 32
80121 94 2 JH 56 278 -159 14 14 4 2 1 35
80130 94 2 JH 57 235 -304 170 19 15 19 10 4 237
80133 94 2 JH 58 212 -299 36 1 1 1 1 4 1 1 46
80315 94 2 GS 59 250 -285 4 12 2 7 2 67
80326 94 2 GS 60 267 -296 24 24
80329 94 2 GS 61 255 -125 3 6 6 6 4 2 1 28
80333 94 2 GS 62 265 -310 78 9 1 6 2 2 1 1 100
80337 94 2 GS 63 285 -130 10 2 1 5 3 6 9 5 1 1 43
80338 94 2 GS 64 290 -311 22 7 2 5 8 9 7 4 1 65
80344 94 2 GS 65 256 -10.7 22 1 1 1 4 1 30
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80346 94 2 GS 66 265 -234 7 1 3 4 8 3 1 27
80350 94 2 GS 67 295 -298 10 1 1 1 1 4 8 4 3 3 36
80058 95 2 GS 68 261 -104 109 2 2 2 2 8 2 4 4 4 2 2 1 144
80062 95 2 GS 69 257 -19.1 131 2 3 5 1 2 144
80066 95 2 GS 70 284 -169 45 2 1 48
80235 95 2 JH 71 285 -228 107 2 109
80243 95 2 JH 72 2713 -326 28 28
80470 95 2 M 73 283 -314 7 2 8 37 25 22 9 1 111
86219 95 4 GS 74 267 -73 25 1 26
80025 96 2 GS 75 286 -313 58 3 4 65
80245 96 2 JH 76 206 -23.7 139 139
80253 96 2 JH 77 213 -199 100 1 101
80289 96 2 JH 78 281 -122 104 6 3 3 1 117
80443 96 2 M 79 250 -116 71 1 72
80452 96 2 M 80 268 -297 71 4 3 78
80656 96 3 GS 81 287 -164 183 1 1 185
80646 96 3 GS 82 287 -205 216 7 223
80617 96 3 GS 83 278 -116 212 3 1 1 1 218
80220 97 2 JH 84 255 -312 76 76
80242 97 2 JH 85 294 -103 86 1 3 90
80251 97 2 JH 86 263 -6.6 50 1 51
81862 97 4 JH 87 280 -6.2 231 3 3 237
156 93 9 JH 88 253 -7.7 15 1 1 1 1 1 20
Total 2527 192 159 300 490 647 326 217 233 165 87 20 9 8 1 1 2 1 1 1 5387
% 469 36 30 56 91 120 61 40 43 31 16 04 02 01
Tablel.4. Selected bottom stations from “night shallow”. Number of cod from every length group. Vessels
codes seetablel.1.
ey
=
o _ Q @ <t o <
c - O ] o < o o ¥ o I o ¥ o v o I o o T o o O A _
= — ) = o c - — N N ™ ™ < <t n n (] (] N~ N~ [ee] [ee] (o] (o)) — — — ©
o 8 c » ] £ © ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' =
=y S o 0o c o n O 1 O ’"wW O 1w O m O ;M O 1 O ’mW O |mw o wm O ,9
® = S e 5 — - & N ® m & & O H © © ~ ~ ® o 6o o o o -
(79} = 17} — — —
[e]
[a]
80317 93 2 JH 36 250 -224 1 4 1 1 4 10 9 5 1 2 1 1 40
80311 93 2 JH 37 276 -315 2 3 5 5 2 4 11 6 5 1 46
80551 93 2 Lizy 37 227 -214 18 11 4 10 17 6 8 4 6 2 1 87
80553 93 2 Lizy 37 210 -317 21 17 4 6 3 1 2 4 58
41052 93 1 GS 3 273 -235 2 2 3 8 13 9 4 9 21 1 2 1 75
80559 93 2 Lizy 38 295 -113 4 8 8 11 16 10 6 3 2 1 1 70
80560 93 2 Lizy 38 243 -229 9 18 13 17 19 8 8 6 9 1 1 109
80561 93 2 Lizy 38 197 -309 15 12 13 15 10 7 8 14 8 4 1 3 2 112
80562 93 2 Lizy 38 268 -31.7 3 6 6 22 51 38 23 27 37 11 3 4 2 2 235
80300 93 2 JH 39 165 -70 2 4 7 23 52 55 32 29 17 5 1 2 229
80540 93 2 Lizy 39 179 -5.1 1 1 3 12 22 29 8 8 10 3 2 2 101
80217 93 1 JH 40 270 -352 12 6 14 19 4 1 56
80219 93 1 JH 40 282 -171 14 13 11 22 10 1 2 73
80232 93 1 JH 41 201 -79 12 9 15 48 55 29 17 3 2 2 192
80237 93 1 JH 41 238 -341 1 2 9 71 131 74 17 14 7 1 2 1 330
80251 93 1 JH 42 183  -19.9 1 7 10 9 7 5 1 2 42
80272 93 1 JH 42 175 -202 3 7 8 9 12 5 4 1 1 2 52
80273 93 1 JH 43 198 -320 7 9 10 14 18 17 8 3 1 87
80275 93 1 JH 43 216 -364 2 1 5 17 23 11 2 1 1 1 2 66
80275 93 1 JH 4 216 -364 2 1 5 17 23 11 2 1 1 1 2 66
80282 93 2 JH 4 210 -365 1 7 13 42 90 38 12 7 4 3 1 1 219
80311 93 2 JH 45 276 -315 2 3 5 5 2 4 11 6 5 1 1 1 46
80313 93 2 JH 45 270 -149 4 22 44 31 57 55 22 9 4 4 252
80550 93 2 Lizy 45 269 -105 4 4 4 14 14 23 20 67 81 48 15 13 8 3 2 5 325
80597 93 2 Lizy 45 273 -269 1 22 81 95 53 52 48 20 3 3 1 2 2 1 384
80351 93 2 JH 46 230 -176 1 2 4 6 10 1 8 14 9 1 56
80357 93 2 JH 46 244 -89 1 1 17 12 6 25 17 13 3 2 1 98
80593 93 2 LIZzY 46 300 -80 3 1 1 2 5 5 4 2 1 1 1 1 1 31
80608 93 2 Lizy 46 223 -251 1 3 6 18 27 25 45 53 17 1 1 1 1 1 200
80635 93 2 LiZYy 47 280 -285 1 4 17 8 9 24 25 14 1 3 1 107
80400 93 3 JH 48 239 -212 6 28 11 7 3 6 3 4 5 2 1 76
80400 93 3 JH 49 239 -212 6 28 11 7 3 6 3 4 5 2 1 76
80445 93 3 JH 50 245 -128 2 2 1 13 44 22 20 49 31 23 9 2 1 219
80445 93 3 JH 51 245 -128 2 2 1 13 44 22 20 49 31 23 9 2 1 219
80445 93 3 JH 52 245 -128 2 2 1 13 44 22 20 49 31 23 9 2 1 219
80445 93 3 JH 53 245 -128 2 2 1 13 44 22 20 49 31 23 9 2 1 219
80461 93 3 JH 54 274 -134 1 54 310 406 117 33 39 16 1 1 2 980
80462 93 3 JH 54 274 -165 4 26 42 26 14 8 4 5 129
80463 93 3 JH 54 276 -152 2 2 1 10 94 138 54 28 44 16 8 1 1 399
80464 93 3 JH 54 274 -114 2 7 47 64 20 41 61 35 12 1 2 1 293
80103 94 2 JH 55 180 -97 31 523 708 277 1539
80117 94 2 JH 55 295 -241 11 5 50 75 24 26 58 69 47 16 3 2 1 387
80547 94 2 LIzy 55 236 -339 42 14 44 401 442 160 87 62 28 14 5 1299
80548 94 2 Lizy 55 304 -313 4 7 31 171 54 25 15 10 3 1 321
80549 94 2 Lizy 5 261 -179 40 43 134 387 120 15 5 7 2 1 754
80550 94 2 Lizy 56 313 -68 15 7 38 242 100 8 27 13 7 1 1 459
80129 94 2 JH 57 170 -280 39 155 194 92 5 5 5 5 500
80131 94 2 JH 57 229 -274 49 25 27 104 145 77 63 52 19 8 8 5 582
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80132 94 2 JH 57 220 -236 20 14 8 29 3L 12 24 19 5 1 3 4 170
80125 94 2 JH 58 268 -112 19 16 62 99 37 28 34 34 43 9 3 3 387
80132 94 2 JH 58 220 -236 20 14 8 29 31 12 24 19 5 1 3 4 170
80314 94 2 GS 59 245 -122 4 1 13 10 14 1 9 11 3 81
80325 94 2 GS 60 260 -293 23 3 2 2 2 2 5 1 2 1 1 45
80330 9 2 GS 61 257 -308 21 10 12 14 23 22 30 40 16 7 3 2 1 2 203
80593 94 2 LIZY 61 245 -241 18 11 19 24 27 17 19 2 13 8 2 180
80594 94 2 LlzZYy 61 239 -285 11 6 12 23 19 15 29 25 14 3 6 2 2 167
80596 94 2 LIZY 61 248 -157 23 4 5 16 5 9 24 21 25 7 3 3 2 1 2 156
80566 94 2 LIZY 62 265 ~-171 9 5 5 9 10 7 10 17 12 5 2 2 1 94
80588 94 2 LIzZy 62 218 -279 8 32 11 18 14 14 17 2 12 8 1 5 1 1 244
80588 94 2 LIzZy 63 218 -279 8 32 11 18 14 14 17 2 12 8 1 5 1 1 244
80566 94 2 LIZY 64 265 ~-171 9 5 5 9 10 7 10 17 12 5 2 2 1 9%
80567 94 2 LIZY 64 275 -54 60 1 1 6 6 9 22 38 3 18 10 11 9 1 227
80581 94 2 LIzZY 65 281 -306 14 1 1 1 5 12 15 4 6 8 6 2 75
80582 94 2 LIZY 65 260 -220 23 5 4 4 4 7 24 40 25 13 16 8 4 2 2 1 1 183
80572 94 2 LIZY 66 324 -315 11 1 2 1 1 4 12 11 2 10 4 3 62
80573 94 2 LIZY 66 256 -316 33 1 1 1 5 10 19 20 18 11 4 3 1 2 129
80574 94 2 LIZY 66 300 -206 38 2 1 1 1 6 9 11 23 14 7 5 3 121
80581 94 2 LIZY 67 281 -306 14 1 1 1 5 12 15 4 6 8 6 2 75
80242 95 2 JH 68 244 -222 53 1 4 3 18 21 271 4 20 24 7 10 6 2 2 1 1 247
80244 95 2 JH 68 271 -306 57 2 2 13 18 29 42 28 28 10 6 1 4 1 241
80061 95 2 GS 69 296 -81 61 1 1 4 5 14 14 12 18 7 2 2 1 142
80063 95 2 GS 69 261 -267 T2 3 1 9 10 11 13 14 18 10 3 2 2 1 2 171
80256 95 2 JH 69 287 -314 59 1 9 2 29 41 28 8 3 1 201
80065 95 2 GS 70 270 -244 120 12 10 20 69 8 3 18 17 4 2 3 2 1 396
80067 95 2 GS 70 296 -99 95 5 15 43 58 63 43 24 24 17 7 3 1 1 399
80487 95 2 JM 70 255  -75 7 24 26 3 21 14 22 14 3 5 1 176
80236 9 2 JH 71 231 -321 101 15 74 105 100 34 6 1 2 1 1 440
80476 95 2 JM 71 240 61 74 12 32 61 27 2 1 1 1 3 214
80477 95 2 JM 71 220 -213 17 4 11 e 71 57 5 5 2 1 2 236
80241 95 2 JH 72 253 60 84 2 3 9 8 25 4 46 34 10 1 5 1 1 1 2 278
80242 95 2 JH 72 244 -222 53 1 4 3 18 21 27 47 20 24 7 10 6 2 2 1 1 247
80244 95 2 JH 72 271 -306 57 2 2 13 18 29 42 28 28 10 6 1 4 1 241
80245 95 2 JH 72 308 -71 89 3 3 9 34 5 33 23 11 3 4 1 268
80469 95 2 JM 73 238 -265 14 1 1 8 15 8 10 10 6 3 1 77
80471 95 2 JM 73 264 -302 20 1 22 48 58 6L 68 36 13 3 1 2 2 1 1 337
8112 9% 3 GS 74 267 -158 114 8 3 2 8 21 22 14 17 13 6 3 3 2 1 1 238
8116 9 3 GS 74 266 -135 70 8 2 2 6 24 33 11 14 11 3 3 1 1 1 190
8132 9% 3 GS 74 265 96 100 2 1 4 7 20 18 7 5 6 1 1 1 1 174
86136 9 3 GS 74 270 -139 49 2 2 5 30 43 23 20 9 1 1 1 1 1 188
86140 95 3 GS 74 265 -152 46 2 3 8 35 47 31 18 14 5 2 3 3 1 1 2 2 223
8150 95 4 GS 74 268 97 54 4 3 4 5 16 26 8 10 6 1 1 1 1 140
8168 95 4 GS 74 268 -94 6 2 2 3 3 17 20 5 7 3 3 71
8172 95 4 GS 74 269 -123 19 1 1 3 8 2 2 13 7 6 2 1 105
86200 95 4 GS 74 272 -82 83 8 3 3 7 8 10 8 6 3 1 1 146
86217 95 4 GS 74 268 -101 220 14 19 9 9 32 49 26 8 17 2 2 1 1 409
86236 9% 4 GS 74 268 -87 123 6 9 7 10 24 21 16 17 11 8 3 3 1 1 260
8241 9% 4 GS 74 268 53 303 34 11 12 9 29 41 20 13 14 5 4 1 1 497
86259 9% 4 GS 74 268 -84 11 7 16 15 14 5 51 27 19 5 3 1 3 3 1 332
86263 95 4 GS 74 268 -109 60 4 5 5 12 48 37 29 24 2 2 1 1 2 2 1 235
86282 9% 4 GS 74 268 61 132 9 12 5 4 18 34 24 2 11 7 1 2 3 1 1 286
86286 95 4 GS 74 270 98 97 5 5 4 3 17 14 4 9 10 3 2 1 2 176
862900 95 4 GS 74 215 95 52 6 6 6 7 3 52 3 37 27 14 4 2 1 2 1 284
86204 95 4 GS 74 210 55 92 3 2 5 11 5 65 38 43 3B 14 10 5 2 4 1 384
80024 9% 2 GS 75 320 -251 38 9 73 57 34 14 5 1 231
80026 9% 2 GS 75 225 -307 131 213 651 66 5 1066
80244 96 2 JH 76 199 -120 311 12 17 10 9 10 9 13 8 1 2 1 1 1 405
80246 9% 2 JH 76 212 -300 250 30 39 22 26 28 26 15 6 3 2 2 1 450
80480 96 2 JM 76 250 -261 172 19 10 7 8 4 7 10 5 1 3 1 1 248
80252 9 2 JH 77 238 99 89 5 5 7 8 8 5 8 1 1 1 138
80254 9 2 JH 77 214 -305 1173 34 8 10 8 5 4 2 5 1 1 1 2 1 1 1256
80454 96 2 JM 77 200 -197 498 21 5 16 14 28 36 28 11 5 1 1 1 1 666
80459 9 2 JM 77 180 -56 819 46 29 22 7 8 12 12 4 2 1 1 2 3 1 3 2 974
80473 96 2 JM 77 231 -155 128 3 1 5 2 1 1 1 1 143
80281 9% 2 JH 78 295 -103 58 3 4 3 4 10 8 12 15 3 3 1 2 2 128
80290 9% 2 JH 78 275 -233 93 8 3 8 35 28 58 41 51 35 18 5 383
80444 96 2 JIM 79 252 -284 412 31 6 449
80451 9 2 JM 80 255 -242 377 67 9 75 79 62 34 28 14 16 10 2 1 861
80453 9% 2 JM 80 213 -280 150 23 34 49 62 43 64 64 30 9 10 2 1 1 542
80669 9 3 GS 8 282 -146 305 18 16 11 12 9 6 8 6 8 13 8 6 3 2 1 432
80615 9% 3 GS 8 275 -189 163 18 12 9 32 45 21 25 25 33 34 17 12 5 3 3 1 1 459
80627 9% 3 GS 81 272 -203 197 12 3 4 6 5 10 10 11 23 15 11 2 3 312
80633 9% 3 GS 8 273 -196 158 7 2 3 7 16 14 16 12 13 7 4 2 1 1 263
80645 9% 3 GS 8 284 -149 310 8 10 4 5 6 5 6 3 4 8 7 2 3 2 1 1 385
80650 9% 3 GS 81 283 -107 160 8 2 5 3 3 4 2 3 5 2 3 3 1 1 205
80660 9% 3 GS 8 283 -89 1025 58 17 16 15 24 14 16 14 9 7 5 2 1 1223
80669 9 3 GS 8 282 -146 305 18 16 11 12 9 6 8 6 8 13 8 6 3 2 1 432
80615 9% 3 GS 8 275 -189 163 18 12 9 32 45 21 25 25 3B 34 17 12 5 3 3 1 1 459
80627 9% 3 GS 8 272 -203 197 12 3 4 6 5 10 10 11 23 15 11 2 3 312
80633 9% 3 GS 8 273 -196 158 7 2 3 7 16 14 16 12 13 7 4 2 1 1 263
80645 9% 3 GS 8 284 -149 310 8 10 4 5 6 5 6 3 4 8 7 2 3 2 1 1 385
80650 9% 3 GS 8 283 -107 160 8 2 5 3 3 4 2 3 5 2 3 3 1 1 205
80660 9% 3 GS 8 283 -89 1025 58 17 16 15 24 14 16 14 9 7 5 2 1 1223
80669 9% 3 GS 83 282 -146 305 18 16 11 12 9 6 8 6 8 13 8 6 3 2 1 432
80615 9% 3 GS 8 275 -189 163 18 12 9 32 45 21 25 25 3B 34 17 12 5 3 3 1 1 459
80627 9% 3 GS 8 272 -203 197 12 3 4 6 5 10 10 11 23 15 11 2 3 312
80633 9% 3 GS 83 273 -196 158 7 2 3 7 16 14 16 12 13 7 4 2 1 1 263
80645 9% 3 GS 83 284 -149 310 8 10 4 5 6 5 6 3 4 8 7 2 3 2 1 1 385
80650 9 3 GS 83 283 -107 160 8 2 5 3 3 4 2 3 5 2 3 3 1 1 205
80660 96 3 GS 83 283 -89 1025 58 17 16 15 24 14 16 14 9 7 5 2 1 1223
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80219 97 2 JH 84 230 -215 235 8 6 15 7 3 6 7 3 3 3 1 2 2 1 1 1 304
80243 97 2 JH 85 309 -195 651 17 37 75 91 29 17 11 10 10 6 2 1 1 1 359
80246 97 2 JH 8 318 -253 4 6 8 3 6 2 3 2 2 3 2 3 1 2 1 88
80435 97 2 M 8 314 -106 281 110 26 3 420
80021 97 2 GS 86 245 -276 205 9 9 8 11 3 2 2 5 4 2 1 3 264
80228 97 2 JH 86 274 -256 53 16 15 37 40 24 14 26 24 15 9 3 276
80252 97 2 JH 86 307 -191 59 10 11 8 4 13 11 26 23 35 22 12 2 1 1 238
81859 97 4 JH 87 275  -112 30 3 1 5 3 3 2 5 23 16 32 56 42 52 25 12 3 2 1 1 317
82116 93 9 LIZY 88 247 -75 1 6 1 1 2 5 3 2 2 1 2 2 5 2 35
Total 16178 2280 2982 3254 2964 2977 2391 2176 2130 1414 940 552 326 182 124 59 28 21 12 6 40996
% 395 56 73 79 72 73 58 53 52 34 23 13 08 04 03 01 01 01
Tablel.5. Selected pelagic stations from “day-deep”. Number of cod from every length group. Vesselscodes
seetablel.l1.
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80452 93 3 JH 89 331 06 1 99 365 277 201 210 141 50 11 5 3 1 1364
80356 94 2 GS 90 305 42 2 6 6 7 21
80368 94 2 GS 91 340 76 3 9 18 8 6 8 1 2 55
80375 94 2 GS 92 408 -0.5 1 6 18 8 2 2 4 41
80060 95 2 GS 93 318 32 1 12 13 12 17 4 1 1 61
80079 95 2 GS 94 360 30 146 5 11 7 5 5 1 3 1 2 1 1 188
80086 95 2 GS 95 332 36 2 6 9 9 4 1 1 1 1 34
80094 95 2 GS 96 444 52 18 1 1 6 2 11 6 7 7 59
80109 95 2 GS 97 305 74 3 4 6 5 7 4 2 31
80295 9%6 2 JH 98 372 56 3 6 1 7 5 2 24
80257 97 2 JH 99 301 54 40 1 41
8 93 9 JH 100 307 183 58 58
166 93 9 JH 101 315 15.0 800 1 1 802
80790 95 8 JH 102 423 24.7 579 1 580
81436 96 8 LADD 103 344 11 2 1 2 1 18 39 43 50 63 45 18 8 3 1 294
81081 97 7 JH 104 331 56 141 19 9 11 9 5 3 1 1 1 1 3 204
81095 97 8 JH 105 343 21.0 1 1 2 2 5 2 1 14
Total 1784 26 22 19 121 396 333 293 326 225 127 97 57 25 9 8 2 1 3871
% 461 07 06 05 31 102 86 76 84 58 33 25 15 06 02 02 01
Tablel.6. Selected bottom stations from “ day-deep”. Number of cod from every length group. Vessels codes
seetablel.1.
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80432 93 3 JH 89 256 -4.6 1 3 5 14 42 23 33 61 66 29 17 11 5 4 1 315
80609 94 2 Lizy 90 285 53 84 27 7 14 24 25 48 94 73 39 34 27 15 1 1 1 1 1 516
80369 94 2 GS 91 270 -12 12 1 7 9 15 15 27 32 14 5 1 1 139
80616 94 2 Lizy 91 312 08 66 4 2 3 12 19 17 15 13 9 2 2 1 1 166
80617 94 2 Lizy 91 288 73 107 10 1 1 1 15 33 44 65 58 33 12 2 1 1 384
80608 94 2 LIZY 92 430 -41 9 1 2 3 1 1 1 2 1 21
80644 94 2 LIzy 92 428 62 21 1 3 1 2 3 4 3 3 3 4 11 4 1 64
80645 94 2 LIZY 92 411 73 67 11 2 5 15 2 16 15 9 4 11 9 3 1 1 171
80059 95 2 GS 93 309 48 53 1 2 8 10 6 8 23 24 13 6 2 5 2 1 164
80080 95 2 GS 94 358 20 80 11 64 94 55 52 22 8 7 12 7 5 1 1 419
80085 95 2 GS 95 286 -04 105 2 5 10 22 59 7 41 53 46 13 7 2 1 443
80087 95 2 GS 95 368 55 62 4 12 15 13 42 17 13 24 28 18 8 9 3 2 270
80093 95 2 GS 96 431 16 69 2 1 4 4 12 19 13 24 21 13 9 9 6 1 1 208
80110 95 2 GS 97 311 56 4 4 7 30 26 26 15 10 7 1 1 131
80073 9% 2 GS 98 380 21 2610 96 83 41 18 22 7 14 16 17 21 10 3 4 6 2 2970
80074 96 2 GS 98 39 21 3328 208 237 53 24 26 18 12 21 7 6 9 5 3 2 3959
80294 96 2 JH 98 377 58 519 25 19 18 15 13 14 19 23 12 2 2 2 1 684
80296 96 2 JH 98 376 -34 240 30 11 5 2 6 4 18 16 16 5 10 2 2 2 1 370
80303 96 2 JH 98 359 44 976 51 22 4 10 11 15 39 34 27 24 20 6 1 1240
80256 97 2 JH 99 334 15 206 14 5 5 2 7 1 6 7 1 1 255
80258 97 2 JH 99 293 -35 105 1 7 12 8 3 3 1 4 8 1 3 3 2 2 1 164
80278 97 2 JH 99 358 17 96 1 2 1 1 1 3 3 1 109
80 93 9 JH 100 270 241 9 1 5 9 1 6 8 5 5 7 14 7 2 2 1 82
82013 93 9 LIZy 100 35 229 8 10 2 2 2 1 1 26
82198 93 9 Lizy 101 271 92 55 85 47 13 5 1 1 3 2 6 15 8 3 1 1 1 247
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80789 95 8 JH 102 437 297 17 22 2 1 4 1 3 4 1 1 1 1 1 59
81425 96 8 LADD 103 294 14 85 209 129 140 30 2 3 2 1 3 2 7 6 5 3 2 1 630
81435 96 8 LADD 103 280 30 940 736 13 5 5 3 5 5 3 8 3 5 8 3 1742
81437 96 8 LADD 103 352 21 124 38 58 19 11 14 11 24 29 21 29 25 14 3 5 1 1 2 1 430
81072 97 7 JH 104 308 56 91 169 246 84 1 2 1 2 1 597
81080 97 7 JH 104 283 28 265 114 73 47 36 35 15 8 4 11 7 5 10 4 1 1 636
81082 97 7 JH 104 270 135 236 36 46 36 26 10 11 4 9 9 9 6 8 11 1 1 459
81085 97 7 JH 104 338 331 12 30 8 10 5 1 2 1 69
81085 97 7 JH 105 338 331 12 30 8 10 5 1 2 1 69
81094 97 8 JH 105 343 299 3 8 2 1 7 21
81096 97 8 JH 105 358 88 4 1 2 6 6 6 2 2 29
81097 97 8 JH 105 252 18 79 159 159 68 68 63 18 5 1 1 1 1 2 1 1 627
Total 10670 1965 1408 710 563 517 387 436 559 495 422 340 203 9% 50 28 9 16 6 4 1 18885
% 565 104 75 38 30 27 20 23 30 26 22 18 11 05 03 01 0.1
Tablel.7.. Selected pelagic stations from “night deep”. Number of cod from every length group. Vessels codes
seetablel.1.
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80278 93 1 JH 106 347 -31.8 8 17 25
80335 93 2 JH 107 334 -140 1 5 3 7 12 12 2 2 1 1 1 47
80345 93 2 JH 108 311 -173 1 1 1 8 5 3 1 20
80038 94 1 JH 109 327 -293 1 1 3 9 2 1 1 2 1 21
80049 94 2 JH 110 313 -201 28 28
80123 94 2 JH 111 318 -299 74 33 4 100 4 25 8 11 3 5 345
80354 94 2 GS 112 335 -246 22 2 2 2 1 4 10 6 1 2 1 1 54
80082 95 2 GS 113 386 -280 38 2 1 1 2 1 1 46
80218 95 2 JH 114 322 -160 24 24
80287 95 2 JH 115 441 -253 42 4 3 3 6 12 16 4 8 2 2 102
80350 95 2 JH 116 400 -152 29 3 32
80420 95 2 JM 117 370 -304 74 1 75
80070 96 2 GS 118 350 -21.7 100 3 103
80112 96 3 GS 119 428 -237 26 2 28
80299 96 2 JH 120 364 -253 60 2 1 63
80306 96 2 JH 121 435 -258 52 2 54
80313 96 2 JH 122 410 -250 42 1 43
80327 96 2 JH 123 319 -234 69 69
80334 96 3 JH 124 359 -260 40 40
80434 96 2 JM 125 348 -253 24 24
80486 96 2 JM 126 322 -10.7 27 27
80266 97 2 JH 127 311 -315 1038 103
81867 97 4 JH 128 320 -6.8 111 5 2 118
80251 98 2 JH 129 375 -103 45 11 2 7 3 2 2 72
Total 1038 85 51 111 53 41 33 45 46 29 17 6 3 3 1 1 1563
% 664 54 33 71 34 26 21 29 29 19 11 04 02 02 01 01
Tablel.8.. Selected bottom stations from “night deep”. Number of cod from every length group. Vessels codes
seetablel.1.
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80234 93 1 JH 106 319 -239 27 19 43 56 34 12 3 1 195
80235 93 1 JH 106 322 -364 19 13 39 60 33 10 3 1 178
80277 93 1 JH 106 340 -253 10 5 8 5 3 1 32
80599 93 2 Lizy 107 314 -7.0 1 1 5 20 16 23 32 14 6 1 2 1 122
80344 93 2 JH 108 375 -269 1 1 1 3 5 3 12 3 4 4 1 1 1 40
80346 93 2 JH 108 285 -9.9 1 1 11 10 12 5 5 1 2 48
80352 93 2 JH 108 352 -30.1 1 1 4 3 10 3 22
80610 93 2 Llzy 108 293 -29.2 3 1 1 1 3 7 14 19 6 2 3 60
80611 93 2 LIzy 108 374 -199 3 5 12 11 5 3 5 44
80615 93 2 LIzy 108 339 -167 1 2 1 1 7 24 7 5 7 3 1 59
80039 94 1 JH 109 268 -364 107 1 2 3 4 21 55 34 17 16 8 3 3 1 1 276
80080 94 2 JH 110 250 -239 2 2 4 13 12 10 23 39 20 7 6 3 1 1 143
80555 94 2 LlIzy 110 291 -30.3 17 5 4 1 27
80117 94 2 JH 111 295 -241 11 5 50 75 24 26 58 69 47 16 3 2 1 387
80124 94 2 JH 111 320 -26.9 2 13 155 155 36 24 49 40 16 3 1 495
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80355 94 2 GS 112 340 -115 49 3 1 1 2 2 7 13 14 10 4 3 4 113
80604 94 2 Llzy 112 419 -218 14 1 2 6 14 16 9 6 3 5 76
80083 95 2 GS 113 374 -242 27 2 1 4 8 15 17 28 29 14 10 17 5 2 179
80419 95 2 JIM 114 363 -224 58 1 1 2 62
80288 95 2 JH 115 456 -284 20 1 1 3 3 4 13 23 41 27 20 10 10 5 1 2 1 185
80105 95 2 GS 116 288 -215 17 1 6 13 43 56 41 44 37 46 13 3 4 2 1 1 328
80349 95 2 JH 116 450 -6.9 4 1 1 1 1 2 4 12 8 9 2 2 3 50
80351 95 2 JH 116 358 -225 18 5 5 3 6 9 14 13 18 4 1 3 1 1 101
80220 95 2 JH 117 341 -177 18 25 3 46
80419 95 2 JIM 117 363 -224 58 1 1 2 62
80071 96 2 GS 118 360 -258 99 7 2 2 1 3 2 2 1 2 122
80072 96 2 GS 118 340 -220 335 69 59 31 8 22 24 36 21 17 33 23 14 3 3 1 1 700
80026 9% 2 GS 118 225 -307 131 213 651 66 5 1066
80113 96 3 GS 119 440 -245 26 8 4 4 7 14 33 56 41 31 13 5 3 3 2 250
80292 96 2 JH 120 330 -149 189 27 7 4 2 7 4 6 6 3 12 4 2 273
80298 96 2 JH 120 342 -259 162 8 4 2 2 2 4 4 1 189
80300 96 2 JH 120 365 -186 81 3 6 3 1 3 4 4 3 2 1 1 1 113
80304 9 2 JH 121 417 -67 187 6 17 9 5 8 9 21 25 19 28 15 5 5 4 1 374
80305 9% 2 JH 121 431 -218 35 3 3 2 3 1 3 2 1 1 1 3 1 59
80307 96 2 JH 121 431 -204 23 8 9 2 3 3 3 1 2 7 10 6 1 78
80311 9% 2 JH 121 375 -66 121 11 6 4 4 3 3 6 7 21 39 25 19 4 2 2 287
80312 96 2 JH 121 403 -192 49 13 16 4 2 2 7 10 6 7 6 2 1 1 126
80075 96 2 GS 122 432 -216 114 16 10 9 8 5 7 12 9 9 3 3 1 1 1 208
80305 96 2 JH 122 431 -218 35 3 3 2 3 1 3 2 1 1 1 3 1 59
80312 96 2 JH 122 403 -192 49 13 16 4 2 2 7 10 6 7 6 2 1 1 126
80314 9 2 JH 122 420 -231 63 7 11 1 1 2 3 5 5 2 6 2 1 109
80316 96 2 JH 122 408 -187 74 1 17 3 1 4 6 3 4 4 2 1 130
80268 96 2 JH 123 333 -226 420 3 5 5 3 3 3 7 6 6 4 5 2 2 1 1 1 1 478
80326 96 2 JH 123 346 -108 72 4 5 7 7 7 32 69 110 103 62 32 11 11 2 534
80333 96 3 JH 124 330 -201 171 4 2 3 2 1 2 2 1 1 189
80335 96 3 JH 124 368 -251 170 5 2 3 3 3 4 6 6 2 5 2 211
80336 96 3 JH 124 288 -174 644 13 2 1 5 2 5 8 7 3 2 692
80432 9% 2 JM 125 315 -271 1110 50 55 1215
80433 96 2 JM 125 346 -298 2627 188 94 2909
80487 96 2 JM 126 246 -203 279 18 1 298
80022 97 2 GS 127 272 -160 128 2 5 4 3 3 2 2 4 2 1 1 159
80259 97 2 JH 127 337 -220 99 4 1 4 1 1 1 1 2 3 2 1 120
80260 97 2 JH 127 313 -240 96 8 5 4 2 1 1 2 1 1 2 123
80261 97 2 JH 127 310 -89 185 24 8 5 7 5 4 1 2 1 1 2 1 1 2 249
80264 97 2 JH 127 309 -58 278 22 2 14 6 3 2 5 7 7 6 4 5 1 1 363
80265 97 2 JH 127 310 -270 150 10 5 5 5 5 4 5 6 5 4 4 3 1 212
80267 97 2 JH 127 311 -281 368 19 8 12 7 3 1 3 3 8 9 10 3 7 1 4 1 467
80268 97 2 JH 127 307 -86 1892 126 1 33 16 7 4 2 8 9 1 9 3 3 1 4 1 1 2 1 2124
80271 97 2 JH 127 309 -7.7 553 31 22 50 39 22 11 3 8 7 30 20 22 10 9 7 3 4 7 3 861
80272 97 2 JH 127 309 -258 87 7 3 8 2 5 4 1 8 8 12 8 9 7 3 1 173
80273 97 2 JH 127 311 -312 423 14 7 19 7 2 5 1 8 16 24 12 7 8 6 2 2 4 1 568
80274 97 2 JH 127 312 -272 721 77 39 31 23 5 4 4 6 4 8 5 7 6 1 3 944
80275 97 2 JH 127 309 -159 662 29 11 3B 25 20 8 3 8 1 12 7 13 5 3 2 1 2 2 859
80450 97 2 JIM 127 339 -257 241 2 5 2 1 1 1 2 4 3 1 1 1 265
80451 97 2 JIM 127 346 -321 188 1 3 3 3 1 2 2 1 4 1 1 1 1 212
80452 97 2 JM 127 346 -258 70 8 2 7 6 5 1 3 4 1 2 3 1 1 114
80453 97 2 JM 127 346 -117 76 9 1 2 3 2 2 1 2 3 1 3 1 1 3 1 111
80457 97 2 JM 127 343 -107 60 4 2 4 5 1 19 27 14 33 30 22 3 3 237
80458 97 2 JM 127 305 -262 30 1 8 1 1 2 4 6 3 2 3 1 3 1 1 67
80459 97 2 JM 127 311 -312 116 12 5 2 3 2 3 8 7 4 4 2 1 1 1 171
80460 97 2 JM 127 310 -269 187 16 11 5 4 2 3 6 6 8 4 7 5 2 1 267
80461 97 2 JM 127 310 -158 387 14 5 18 16 6 2 1 1 3 7 2 1 4 2 1 1 471
81859 97 4 JH 128 275 -112 30 3 1 5 3 3 2 5 23 16 32 56 42 52 25 12 3 2 1 1 317
80252 98 2 JH 129 363 -198 16 2 15 49 90 69 41 22 16 17 4 3 1 2 1 348
Total 14796 1261 1441 848 510 481 509 656 734 682 662 470 364 232 125 69 31 21 20 12 3 23927
% 61.8 53 60 35 21 20 21 27 31 29 28 20 15 10 05 03 01 01 01 01
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Haddock

Tablel.9. Selected pelagic stations from “day shallow”
Vessels codesseeintablel.1.

. Number of haddock in every length group.
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41053 93 1 GS 1 233 -27 14 3 5 3 17 32
80221 93 1 JH 2 205 27129 16 5 2 152
80292 93 2 JH 3 212 20 7 9 3 6 25
80327 93 2 JH 4 255 28 1 5 10 16 14 10 1 57
80347 93 2 JH 5 280 08 6 17 24 11 3 2 1 64
8036 93 2 JH 6 260 34 2 7 9 6 2 26
80041 94 2 JH 7 189 06 4 24 12 3 43
80304 94 2 GS 8 235 08 60 315 85 645 195 75 45 2190
8033 94 2 GS 9 270 30 8 23 90 203 152 74 31 581
80340 94 2 GS 10 222 05 7 3 137 126 40 11 7 4 368
80342 94 2 GS 11 283 11 1 1 2 6 11 16 10 47
80379 94 2 GS 12 293 16 2 3 4 8 5 22
80247 95 2 JH 13 295 33 17 29 4 4 17 205 197 71 4 548
80265 95 2 JH 14 250 39 1 4 25 33 1 3 1 78
80474 95 2 JM 15 240 30 7 53 134 106 14 4 318
86209 9 4 GS 16 266 217 2 9 18 91 120 40 9 2 1 1 293
86246 95 4 GS 17 274 193 3 29 94 110 29 5 270
86251 95 4 GS 18 266 219 1 1 16 43 63 23 3 1 151
8266 9 4 GS 19 264 197 51 153 159 69 18 3 453
80204 96 2 JH 20 216 44 1 5 50 124 129 59 3 2 373
80270 9 2 JH 21 262 08 4 16 20
80661 9 3 GS 22 282 145 1 1 17 57 63 34 8 181
80839 97 8 MS 23 63  -20 7 7 40 11 18 18 1 2 114

Total 167 67 32 110 547 1531 1936 1371 510 114 12 6 3 6406
% 26 10 05 17 85 239 302 214 80 18 02 0.1

Tablel.10. Selected bottom stations from

Vesselscodes seein tablel.1.

“day shallow”. Number of haddock in every length group.
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4054 93 1 GS 1 220 -20 158 89 9% 28 99 65 11 13 2 561
80220 93 1 JH 2 35 31 14 9 1 24
8201 93 2 JH 3 203 06 12 39 5 31 14 1 7 7 1 172
80529 93 1 LIzZy 3 235 07 275 54 20 2 2 353
8053 93 1 LizZy 3 165 -10 195 181 249 176 469 322 142 78 5 1817
80326 93 2 JH 4 263 22 15 31 26 5 19 5 2 3 106
80606 93 2 LlzZy 5 275 -26 324 281 143 27 22 3 1 1 1 803
80355 93 2 JH4 6 30 51 11 6 3 1 5 6 3 7 3 1 146
80518 94 2 Llzy 7 190 10 3 9 27 57 115 373 237 60 32 913
80511 94 2 Lzy 8 221 15 433 442 353 275 110 60 18 14 5 1 1711
80570 94 2 LIzZy 8 285 -41 284 261 119 127 15 31 10 9 2 1 859
80570 94 2 LlzZy 9 285 -41 284 261 119 127 15 31 10 9 2 1 859
80586 94 2 LlzZy 10 205 -37 71 42 62 107 116 8 44 19 9 2 561
80341 94 2 GS 11 258 35 76 168 77 94 60 64 31 12 582
80585 94 2 Llzy 11 269 31 205 161 81 54 36 29 7 2 1 576
80509 94 2 Llzy 11 295 23 252 188 59 76 59 47 20 6 1 1 709
80638 94 2 Llizy 12 31 12 280 251 3 8 13 8 11 10 3 1 588
80246 95 2 JH 13 273 43 327 594 13 22 16 9 152 149 70 3 1441
80266 9 2 JH 14 305 16 844 89 58 17 13 17 35 48 14 7 1952
80473 9 2 JM 15 243 24 8 421 34 27 34 47 68 3R 5 676
80475 95 2 JM 15 260 41 39 273 10 10 7 27 74 8 15 537
8101 9 3 GS 16 267 189 125 219 4 12 21 9 34 27 14 2 1 1 509
8105 95 3 GS 16 266 44 18 359 40 18 50 98 260 200 126 27 4 1 1459
8117 9 3 GS 16 270 116 8 186 62 15 16 28 53 75 27 2 1 1 551
8118 9 3 GS 16 270 116 4 16 1 21
8119 9 3 GS 16 270 116 5 17 2 2 2 3 2 33
8121 9% 3 GS 16 271 171 8 137 16 19 40 53 123 120 36 5 2 633
8122 9% 3 GS 16 271 171 7 10 1 2 20
8125 9 3 GS 16 273 193 102 134 42 30 44 102 257 289 102 7 2 1111
8126 9 3 GS 16 273 193 6 15 1 2 1 3 2 5 2 1 38
8127 9% 3 GS 16 273 193 8 17 7 1 2 2 1 38
8128 9 3 GS 16 273 193 9 8 2 1 1 21
8143 9 4 GS 16 269 111 100 209 77 36 30 28 5 50 14 3 1 605
8151 9 4 GS 16 268 81 198 311 5 3 27 30 5 47 15 3 3 780
8153 9 4 GS 16 268 81 1 12 1 2 3 2 1 3 25
8157 9 4 GS 16 269 109 138 306 63 46 51 59 71 62 14 2 1 813
8159 9 4 GS 16 269 109 8 1 2 1 1 23
8161 9 4 GS 16 270 26 115 227 78 26 36 33 72 5 15 5 660
8174 9 4 GS 16 272 68 137 228 78 33 24 33 33 21 10 1 508
8178 9 4 GS 16 269 160 119 319 68 32 29 14 26 3B 18 1 664
8182 9% 4 GS 16 272 204 105 247 92 3 27 13 29 30 5 2 1 1 584
86183 9 4 GS 16 272 204 4 19 5 1 2 1 1 33
86184 95 4 GS 16 272 204 8 14 5 5 2 2 1 2 39
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86186 9 4 GS 16 274 212 62 238 8 3/ 36 28 44 61 16 5 1 610
86187 95 4 GS 16 274 212 4 19 1 1 1 1 2 29
86188 95 4 GS 16 274 212 11 2 7 4 2 3 1 50
86190 9 4 GS 16 272 174 75 479 113 71 47 32 49 59 19 11 1 956
86191 9 4 GS 16 272 174 11 22 4 1 4 2 6 2 52
86192 9 4 GS 16 272 174 16 28 4 6 3 1 58
86193 95 4 GS 16 272 174 4 16 3 2 1 1 1 28
86201 95 4 GS 16 269 81 183 272 63 29 27 35 108 124 42 8 2 1 894
86202 9% 4 GS 16 269 81 5 6 4 2 2 3 1 23
86203 9 4 GS 16 269 81 6 19 2 1 5 3 36
86205 9 4 GS 16 269 164 170 473 79 17 13 33 105 106 45 6 1047
86206 95 4 GS 16 269 164 5 15 3 1 1 2 27
86207 95 4 GS 16 269 164 5 8 2 1 2 4 22
86208 95 4 GS 16 269 164 2 21 1 2 2 1 29
86210 95 4 GS 16 269 212 46 558 93 50 44 41 75 116 51 10 1 1 1086
86220 95 4 GS 16 271 127 181 411 145 53 47 30 36 28 7 2 940
8221 9 4 GS 16 271 127 4 26 4 1 1 36
8622 9% 4 GS 16 271 127 6 14 2 1 2 2 27
86223 95 4 GS 16 271 127 2 10 7 1 1 21
8224 9 4 GS 16 268 183 160 489 8 59 19 17 26 15 4 874
86225 9 4 GS 16 268 183 9 49 4 1 63
86226 9 4 GS 16 268 183 12 30 7 2 2 1 54
86227 95 4 GS 16 268 183 14 12 7 1 1 35
86229 9 4 GS 16 268 200 108 649 67 64 35 10 25 29 4 1 1 993
86230 9 4 GS 16 268 200 22 51 7 2 82
86231 9 4 GS 16 268 200 17 63 5 2 1 88
8622 9 4 GS 16 268 200 4 17 1 22
86242 9 4 GS 16 269 133 257 735 155 76 55 26 37 42 16 3 1402
86243 95 4 GS 16 269 133 7 22 3 2 34
86244 95 4 GS 16 269 133 6 34 3 1 1 45
86245 95 4 GS 16 269 133 8 16 3 2 1 30
86247 95 4 GS 16 268 234 67 235 35 13 6 5 22 21 9 1 413
86249 95 4 GS 16 268 234 23 1 2 26
86250 95 4 GS 16 268 234 7 39 4 14 1 2 1 68
8252 9% 4 GS 16 270 96 166 360 67 48 50 68 166 134 51 8 1118
8253 9% 4 GS 16 270 96 8 22 3 2 1 1 1 38
86254 95 4 GS 16 270 96 10 30 6 1 1 1 1 50
86255 95 4 GS 16 270 96 7 12 1 4 1 3 28
86267 9 4 GS 16 268 234 167 441 71 69 36 39 79 75 26 4 1007
86268 9 4 GS 16 268 234 9 22 1 1 1 34
86269 95 4 GS 16 268 234 8 22 6 2 1 1 40
86271 95 4 GS 16 268 164 69 378 62 46 37 22 6 59 15 5 758
86272 95 4 GS 16 268 164 4 13 1 3 2 1 24
86273 9 4 GS 16 268 164 9 21 6 6 4 5 2 53
86274 95 4 GS 16 268 164 5 13 4 2 2 1 4 2 33
86275 9% 4 GS 16 271 92 74 176 43 35 42 68 140 104 28 1 711
86277 9% 4 GS 16 271 92 7 1 3 4 1 1 2 29
86295 9 4 GS 16 270 107 17 52 3 29 56 59 74 73 36 7 2 2 443
86296 9 4 GS 16 270 107 4 8 2 3 1 2 20
86299 9 4 GS 16 272 228 178 988 174 148 112 94 174 224 73 3 2168
86300 95 4 GS 16 272 228 4 23 5 1 2 3 2 1 4
86301 9% 4 GS 16 272 228 15 33 8 3 2 2 4 1 1 2 71
86302 95 4 GS 16 2712 228 4 25 4 2 1 1 37
8117 9% 3 GS 17 270 116 8 18 62 15 16 28 53 75 27 2 1 1 551
8118 9% 3 GS 17 270 116 4 16 1 21
8119 9% 3 GS 17 270 116 5 17 2 2 2 3 2 33
8121 9% 3 GS 17 271 171 8 137 16 19 40 53 123 120 36 5 2 633
8122 9% 3 GS 17 271 171 7 10 1 2 20
8125 9 3 GS 17 273 193 102 134 42 30 44 102 257 289 102 7 2 1111
8126 9 3 GS 17 273 193 6 15 1 2 1 3 2 5 2 1 38
8127 9% 3 GS 17 273 193 8 17 7 1 2 2 1 38
8128 9% 3 GS 17 273 193 9 8 2 1 1 21
8143 9% 4 GS 17 269 111 100 209 77 36 30 28 5 50 14 3 1 605
86151 95 4 GS 17 268 81 198 311 5 30 27 30 59 47 15 3 3 780
8153 95 4 GS 17 268 81 1 12 1 2 3 2 1 3 25
86157 9% 4 GS 17 269 109 138 306 63 46 51 59 71 62 14 2 1 813
8159 9 4 GS 17 269 109 8 1 2 1 1 23
8161 9 4 GS 17 270 26 115 227 78 26 36 338 72 5 15 5 660
8174 95 4 GS 17 272 68 137 228 78 33 24 33 33 21 10 1 508
8178 9% 4 GS 17 269 160 119 319 68 32 29 14 26 38 18 1 664
86182 9 4 GS 17 272 204 105 247 92 3 27 13 29 30 5 2 1 1 584
86183 95 4 GS 17 272 204 4 19 5 1 2 1 1 33
86184 9 4 GS 17 272 204 8 14 5 5 2 2 1 2 39
86186 9 4 GS 17 274 212 62 238 8 37 36 28 44 61 16 5 1 610
86187 95 4 <GS 17 274 212 4 19 1 1 1 1 2 29
86188 95 4 GS 17 274 212 11 2 7 4 2 3 1 50
8190 9 4 GS 17 272 174 75 479 113 71 47 32 49 59 19 11 1 956
86191 9 4 GS 17 272 174 11 22 4 1 4 2 6 2 52
8192 9 4 GS 17 272 174 16 28 4 6 3 1 58
86193 95 4 GS 17 272 174 4 16 3 2 1 1 1 28
86201 9 4 GS 17 269 81 183 272 63 29 27 35 108 124 42 8 2 1 894
86202 95 4 GS 17 269 81 5 6 4 2 2 3 1 23
86203 9% 4 GS 17 269 81 6 19 2 1 5 3 36
86205 9 4 GS 17 269 164 170 473 79 17 13 33 105 106 45 6 1047
86206 95 4 GS 17 269 164 5 15 3 1 1 2 27
86207 95 4 GS 17 269 164 5 8 2 1 2 4 22
86208 9 4 GS 17 269 164 2 21 1 2 2 1 29
86210 9 4 GS 17 269 212 46 558 93 50 44 41 75 116 51 10 1 1 1086
86220 95 4 GS 17 271 127 181 411 145 53 47 30 36 28 7 2 940
8221 9 4 GS 17 2711 127 4 26 4 1 1 36
8622 9 4 GS 17 271 127 6 14 2 1 2 2 27
86223 95 4 GS 17 271 127 2 10 7 1 1 21
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86224 9 4 GS 17 268 183 160 489 8 59 19 17 26 15 4 874
86225 9 4 GS 17 268 183 9 49 4 1 63
86226 95 4 GS 17 268 183 12 30 7 2 2 1 54
86227 9% 4 GS 17 268 183 14 12 7 1 1 35
86229 9 4 GS 17 268 200 108 649 67 64 35 10 25 29 4 1 1 993
86230 9 4 GS 17 268 200 22 51 7 2 82
86231 9 4 GS 17 268 200 17 63 5 2 1 88
86232 9 4 GS 17 268 200 4 17 1 22
86242 9% 4 GS 17 269 133 257 735 155 76 55 26 37 42 16 3 1402
86243 95 4 GS 17 269 133 7 22 3 2 34
86244 95 4 <GS 17 269 133 6 34 3 1 1 45
86245 95 4 GS 17 269 133 8 16 3 2 1 30
86247 9 4 GS 17 268 234 67 235 35 13 6 5 22 21 9 1 413
86249 95 4 GS 17 268 234 23 1 2 26
86250 95 4 GS 17 268 234 7 39 4 14 1 2 1 68
8252 9% 4 GS 17 270 96 166 360 67 48 50 68 166 134 51 8 1118
86253 9 4 GS 17 270 96 8 22 3 2 1 1 1 38
86254 95 4 GS 17 270 96 10 30 6 1 1 1 1 50
86255 9 4 GS 17 270 96 7 12 1 4 1 3 28
86267 9 4 GS 17 268 234 167 441 71 69 36 39 79 75 26 4 1007
86268 9 4 GS 17 268 234 9 22 1 1 1 34
86269 9 4 GS 17 268 234 8 22 6 2 1 1 40
8271 9% 4 GS 17 268 164 69 378 62 46 3y 22 6 59 15 5 758
86272 95 4 GS 17 268 164 4 13 1 3 2 1 24
86273 95 4 GS 17 268 164 9 21 6 6 4 5 2 53
86274 95 4 GS 17 268 164 5 13 4 2 2 1 4 2 33
8275 9% 4 GS 17 271 92 74 176 43 35 42 68 140 104 28 1 711
86277 9% 4 GS 17 271 92 7 1 3 4 1 1 2 29
8205 9% 4 GS 17 270 107 17 52 36 29 56 59 74 73 36 7 2 2 443
86296 9 4 GS 17 270 107 4 8 2 3 1 2 20
86299 9 4 GS 17 272 228 178 988 174 148 112 94 174 224 73 3 2168
86300 95 4 GS 17 2712 228 4 23 5 1 2 3 2 1 4
86301 9% 4 GS 17 272 228 15 33 8 3 2 2 4 1 1 2 71
86302 95 4 GS 17 2712 228 4 25 4 2 1 1 37
8117 9% 3 GS 18 270 116 8 18 62 15 16 28 53 75 27 2 1 1 551
8118 9% 3 GS 18 270 116 4 16 1 21
8119 9% 3 GS 18 270 116 5 17 2 2 2 3 2 33
8121 9% 3 GS 18 271 171 8 137 16 19 40 53 123 120 36 5 2 633
8122 9% 3 GS 18 271 171 7 10 1 2 20
8125 9 3 GS 18 273 193 102 134 42 30 44 102 257 289 102 7 2 1111
8126 9 3 GS 18 273 193 6 15 1 2 1 3 2 5 2 1 38
8127 9% 3 GS 18 273 193 8 17 7 1 2 2 1 38
8128 9% 3 GS 18 273 193 9 8 2 1 1 21
8143 9 4 GS 18 269 111 100 209 77 36 30 28 5 5 14 3 1 605
8151 95 4 GS 18 268 81 198 311 5 30 27 30 59 47 15 3 3 780
8153 9 4 GS 18 268 81 1 12 1 2 3 2 1 3 25
8157 9 4 GS 18 269 109 138 306 63 46 51 59 71 62 14 2 1 813
8159 9 4 GS 18 269 109 8 1 2 1 1 23
8161 95 4 GS 18 270 26 115 227 78 26 3% 33 72 53 15 5 660
8174 9 4 GS 18 272 68 137 228 78 33 24 33 33 21 10 1 508
8178 9% 4 GS 18 269 160 119 319 68 32 29 14 26 38 18 1 664
86182 9 4 GS 18 272 204 105 247 92 32 27 13 29 30 5 2 1 1 584
86183 95 4 GS 18 272 204 4 19 5 1 2 1 1 33
86184 9 4 GS 18 272 204 8 14 5 5 2 2 1 2 39
86186 9 4 GS 18 274 212 62 238 8 37 36 28 4 61 16 5 1 610
86187 95 4 GS 18 274 212 4 19 1 1 1 1 2 29
86188 9 4 GS 18 274 212 11 22 7 4 2 3 1 50
86190 9 4 GS 18 272 174 75 479 113 71 47 32 49 59 19 11 1 956
86191 9 4 GS 18 272 174 11 22 4 1 4 2 6 2 52
86192 9 4 GS 18 272 174 16 28 4 6 3 1 58
86193 9 4 GS 18 272 174 4 16 3 2 1 1 1 28
86201 9 4 GS 18 269 81 183 272 63 29 27 35 108 124 42 8 2 1 894
86202 9 4 GS 18 269 81 5 6 4 2 2 3 1 23
86203 95 4 GS 18 269 81 6 19 2 1 5 3 36
86205 9 4 GS 18 269 164 170 473 79 17 13 33 105 106 45 6 1047
86206 95 4 GS 18 269 164 5 15 3 1 1 2 27
86207 9 4 GS 18 269 164 5 8 2 1 2 4 22
86208 9 4 GS 18 269 164 2 21 1 2 2 1 29
8210 9% 4 GS 18 269 212 46 558 93 50 4 41 75 116 51 10 1 1 1086
86220 9% 4 GS 18 271 127 181 411 145 53 47 30 36 28 7 2 940
86221 9 4 GS 18 271 127 4 26 4 1 1 36
8622 9 4 GS 18 271 127 6 14 2 1 2 2 27
86223 95 4 GS 18 271 127 2 10 7 1 1 21
86224 9 4 GS 18 268 183 160 489 8 59 19 17 26 15 4 874
86225 9 4 GS 18 268 183 9 49 4 1 63
8226 9% 4 GS 18 268 183 12 30 7 2 2 1 54
86227 9% 4 GS 18 268 183 14 12 7 1 1 35
86229 9 4 GS 18 268 200 108 649 67 64 35 10 25 29 4 1 1 993
86230 9 4 GS 18 268 200 22 51 7 2 82
86231 9 4 GS 18 268 200 17 63 5 2 1 88
86232 9 4 GS 18 268 200 4 17 1 22
86242 95 4 GS 18 269 133 257 735 155 76 55 26 37 42 16 3 1402
86243 95 4 GS 18 269 133 7 22 3 2 34
86244 95 4 GS 18 269 133 6 34 3 1 1 45
86245 95 4 GS 18 269 133 8 16 3 2 1 30
86247 9 4 GS 18 268 234 67 235 35 13 6 5 22 21 9 1 413
86249 9 4 GS 18 268 234 23 1 2 26
86250 95 4 GS 18 268 234 7 39 4 14 1 2 1 68
8252 9% 4 GS 18 270 96 166 360 67 48 50 68 166 134 51 8 1118
86253 9% 4 GS 18 270 96 8 22 3 2 1 1 1 38
86254 95 4 GS 18 270 96 10 30 6 1 1 1 1 50
86255 95 4 GS 18 270 96 7 12 1 4 1 3 28




Appendix

=

=
o - 2 o
S L £ 2 .-323 2 333832538381 3
o § £ 25 s T 7YYoy Y PR e T g
S > 2 90 5§ ¢ ©o 1 O 1w O W O W o | o v O |
Q = S e 5 4a 4« N N ® ® § < m 0O © © K~ ~
[} =

o n

[}
86267 9 4 GS 18 268 234 167 441 71 69 36 39 79 75 26 4 1007
86268 9 4 GS 18 268 234 9 22 1 1 1 34
86269 9 4 GS 18 268 234 8 22 6 2 1 1 40
86271 9% 4 GS 18 268 164 69 378 62 46 3y 22 6 59 15 5 758
86272 95 4 GS 18 268 164 4 13 1 3 2 1 24
86273 9 4 GS 18 268 164 9 21 6 6 4 5 2 53
86274 9 4 GS 18 268 164 5 13 4 2 2 1 4 2 33
86275 9% 4 GS 18 271 92 74 176 43 35 42 68 140 104 28 1 711
86277 9% 4 GS 18 271 92 7 1 3 4 1 1 2 29
86295 9 4 GS 18 270 107 17 52 36 29 56 59 74 73 36 7 2 2 443
86296 9 4 GS 18 270 107 4 8 2 3 1 2 20
86299 9 4 GS 18 272 228 178 988 174 148 112 94 174 224 73 3 2168
86300 95 4 GS 18 2712 228 4 23 5 1 2 3 2 1 4
86301 9 4 GS 18 272 228 15 33 8 3 2 2 4 1 1 2 71
86302 95 4 GS 18 272 228 4 25 4 2 1 1 37
8143 9% 4 GS 19 269 111 100 209 77 36 30 28 5 50 14 3 1 605
8151 9% 4 GS 19 268 81 198 311 5 30 27 30 59 47 15 3 3 780
8153 95 4 GS 19 268 81 1 12 1 2 3 2 1 3 25
8157 9% 4 GS 19 269 109 138 306 63 46 51 59 71 62 14 2 1 813
8159 9 4 GS 19 269 109 8 1 2 1 1 23
8161 9 4 GS 19 270 26 115 227 78 26 36 33 72 5 15 5 660
86174 95 4 GS 19 272 68 137 228 78 33 24 33 33 21 10 1 598
8178 9% 4 GS 19 269 160 119 319 68 32 29 14 26 38 18 1 664
8182 9 4 GS 19 272 204 105 247 92 3 27 13 29 30 5 2 1 1 584
86183 95 4 GS 19 272 204 4 19 5 1 2 1 1 33
86184 9 4 GS 19 272 204 8 14 5 5 2 2 1 2 39
86186 9 4 GS 19 274 212 62 238 8 37 36 28 44 61 16 5 1 610
86187 95 4 GS 19 274 212 4 19 1 1 1 1 2 29
86188 9 4 GS 19 274 212 11 2 7 4 2 3 1 50
8190 9 4 GS 19 272 174 75 479 113 71 47 32 49 59 19 11 1 956
8191 9 4 GS 19 272 174 11 22 4 1 4 2 6 2 52
86192 9 4 GS 19 272 174 16 28 4 6 3 1 58
86193 95 4 GS 19 2712 174 4 16 3 2 1 1 1 28
86201 9 4 GS 19 269 81 183 272 63 29 27 35 108 124 42 8 2 1 894
86202 95 4 GS 19 269 81 5 6 4 2 2 3 1 23
86203 9% 4 GS 19 269 81 6 19 2 1 5 3 36
86205 9 4 GS 19 269 164 170 473 79 17 13 33 105 106 45 6 1047
86206 95 4 GS 19 269 164 5 15 3 1 1 2 27
86207 95 4 GS 19 269 164 5 8 2 1 2 4 22
86208 9 4 GS 19 269 164 2 21 1 2 2 1 29
86210 9 4 GS 19 269 212 46 558 93 50 44 41 75 116 51 10 1 1 1086
86220 95 4 GS 19 271 127 181 411 145 53 47 30 36 28 7 2 940
86221 95 4 GS 19 271 127 4 26 4 1 1 36
8622 9 4 GS 19 271 127 6 14 2 1 2 2 27
86223 9% 4 GS 19 271 127 2 10 7 1 1 21
86224 9 4 GS 19 268 183 160 48 8 59 19 17 26 15 4 874
86225 9 4 GS 19 268 183 9 49 4 1 63
86226 9 4 GS 19 268 183 12 30 7 2 2 1 54
86227 95 4 GS 19 268 183 14 12 7 1 1 35
86229 9% 4 GS 19 268 200 108 649 67 64 35 10 25 29 4 1 1 993
8230 9 4 GS 19 268 200 22 51 7 2 82
86231 9% 4 GS 19 268 200 17 63 5 2 1 88
86232 9 4 GS 19 268 200 4 17 1 22
86242 9 4 GS 19 269 133 257 735 155 76 55 26 37 42 16 3 1402
86243 95 4 GS 19 269 133 7 22 3 2 34
86244 95 4 GS 19 269 133 6 34 3 1 1 45
86245 95 4 GS 19 269 133 8 16 3 2 1 30
86247 9 4 GS 19 268 234 67 235 35 13 6 5 22 21 9 1 413
86249 95 4 GS 19 268 234 23 1 2 26
86250 95 4 GS 19 268 234 7 39 4 14 1 2 1 68
86252 9 4 GS 19 270 96 166 360 67 48 50 68 166 134 51 8 1118
86253 95 4 GS 19 270 96 8 22 3 2 1 1 1 38
86254 9% 4 GS 19 270 96 10 30 6 1 1 1 1 50
86255 9 4 GS 19 270 96 7 12 1 4 1 3 28
86267 9 4 GS 19 268 234 167 441 71 69 36 39 79 75 26 4 1007
86268 95 4 GS 19 268 234 9 22 1 1 1 34
86269 95 4 GS 19 268 234 8 22 6 2 1 1 40
8271 9 4 GS 19 268 164 69 378 62 46 37 22 6 59 15 5 758
86272 95 4 GS 19 268 164 4 13 1 3 2 1 24
8273 9% 4 GS 19 268 164 9 21 6 6 4 5 2 53
86274 95 4 GS 19 268 164 5 13 4 2 2 1 4 2 33
86275 9% 4 GS 19 271 92 74 176 43 35 42 68 140 104 28 1 711
86277 9% 4 GS 19 271 92 7 1 3 4 1 1 2 29
86295 9 4 GS 19 270 107 17 52 3 29 56 59 74 73 36 7 2 2 443
86296 9 4 GS 19 270 107 4 8 2 3 1 2 20
86299 95 4 GS 19 272 228 178 988 174 148 112 94 174 224 73 3 2168
86300 9 4 GS 19 2712 228 4 23 5 1 2 3 2 1 4
86301 9% 4 GS 19 272 228 15 33 8 3 2 2 4 1 1 2 71
86302 95 4 GS 19 2712 228 4 25 4 2 1 1 37
80203 9% 2 JH 20 215 -16 20 119 8 59 13 33 37 47 20 8 440
80205 9% 2 JH 20 224 -03 4 2 15 6 19 19 7 92
80058 9% 2 GS 21 255 51 50 174 27 21 11 12 1 1 3 310
80271 96 2 JH 21 233 76 151 420 46 56 153 97 35 7 965
80618 9% 3 GS 22 277 150 170 429 8 7 7 4 24 15 8 4 1 677
80619 9% 3 GS 22 277 150 10 50 1 1 1 63
80621 9% 3 GS 22 277 150 16 27 1 1 45
80622 9% 3 GS 22 272 70 234 347 2 5 1 10 48 77 3 4 1 1 767
80634 9% 3 GS 22 283 111 98 130 21 9 7 5 7 17 8 1 303
80638 9% 3 GS 22 284 30 65 62 15 9 6 17 3R 26 12 5 249
80652 9% 3 GS 22 282 -04 438 714 164 62 21 30 43 59 27 4 1 1563
80662 96 3 GS 22 283 168 283 1297 27 7 6 11 15 16 22 8 1692
80663 96 3 GS 22 283 168 18 57 12 2 1 1 91
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80664 96 3 GS 22 283 168 19 33 5 1 1 59
80665 9% 3 GS 22 283 168 15 13 5 33
80670 9% 3 GS 22 283  -16 3280 15074 309 81 70 128 174 186 256 93 19660
80840 97 8 MS 23 77 -19 7 36 36 71 114 129 271 221 86 971

Total 22997 64574 11027 6513 5745 5847 9562 9546 3600 674 86 20 4 5 140200
% 164  46.1 7.9 46 41 42 68 68 26 05 01

Tablel.11. Selected pelagic stations from “night shallow”. Number of haddock in every length group.
Vessel codesseeintablel.l.

@
g . £ o Ec o o S o < o ¥ o S o S o I o —
5 2 o T 05 € o A &N d O ® ¥ ¥ O b © © 9~ ~ <
@ o < » T 22 \ ! \ | \ ) ) | \ \ | | | | =
S > 2 0 059 - o 1w O ’W 9O W O W QO W 9 W o W P
% = S m® 5 d A A OO ® o F & O oOH o o K~ ~
2}
41025 93 1 GS 24 292 61 26 12 3 41
4051 93 1 GS 25 280 -358 203 106 77 39 425
4057 93 1 GS 26 230 -293 97 53 47 42 45 10 2 1 297
4067 93 1 GS 27 289 -302 132 110 42 38 46 52 24 17 1 462
4070 93 2 2GS 28 291 55 48 22 14 5 4 5 98
4071 93 2 GS 29 227 51 1 3 7 25 5 4
41085 93 2 GS 30 203 -314 13 77 27 719 31 427
4005 93 2 GS 31 270 -134 7 9 5 5 2 27 13 6 94
8230 93 1 JH 32 208 -151 57 15 1 73
80233 93 1 JH 33 210 -151 32 7 1 40
80250 93 1 JH 34 215 -325 23 5 1 29
80255 93 1 JH 35 135 -154 4 23 155 147 132 53 4 518
80283 93 2 JH 36 192 -330 8 31 154 247 504 247 31 1296
80285 93 2 JH 37 187 -165 28 14 9 2 5 2 5 3 154
80287 93 2 JH 38 155 -364 34 20 26 23 4 26 7 177
80200 93 2 JH 39 170 -134 1 3 11 31 R 7 8 93
80310 93 2 JH 40 268 -335 56 14 9 3 13 6 1 102
80312 93 2 JH 41 2718 -258 1 1 2 4 3 1 6 20
80321 93 2 JH 42 280 94 98 79 14 5 18 41 45 18 2 320
80324 93 2 JH 43 256 -215 18 3 5 1 22 3% 2 2 1 139
80350 93 2 JH 4 266 92 5 2 2 7 8 9 4 2 39
80460 93 3 JH 45 275 53 8 8 24 24 64
80043 94 2 JH 46 188 -177 28 184 396 286 28 922
80088 94 2 JH 47 165 -84 27 135 230 37 12 a1
80130 94 2 JH 48 235 -304 4 9 13 223 432 332 135 9 1157
80148 94 2 JH 49 258 -268 2 19 29 17 1 68
80149 94 2 JH 50 254 -269 1 15 80 144 273 243 68 15 849
80333 94 2 GS 51 265 -310 39 54 6 5 6 4 2 116
80337 94 2 GS 52 285 -130 67 8 18 31 124 173 115 13 9 4 634
80338 94 2 GS 53 290 -3L,1 16 39 12 28 43 112 47 15 3 315
80344 94 2 GS 54 256 -107 101 92 33 48 31 4 31 1 1 1 380
80346 94 2 GS 55 265 -234 153 115 20 19 53 127 214 124 40 865
80350 94 2 GS 56 295 -298 234 33 41 23 15 20 18 12 3 701
80370 94 2 GS 57 276 -219 122 8 23 18 15 33 15 11 5 1 328
80058 95 2 GS 58 261 -104 98 431 6 8 47 212 377 267 47 1493
80062 95 2 GS 59 257 -191 168 744 1 3 2 4 5 7 1 1 936
80066 95 2 GS 60 284 -169 19 73 6 1 1 100
80235 9 2 JH 61 285 -228 16 51 67
80243 95 2 JH 62 273 -326 66 209 4 1 1 281
80470 95 2 JM 63 283 -314 10 8 2 16 37 8 60 14 313
8196 9 4 GS 64 289 -121 79 167 22 7 1 2 1 3 2 284
8219 9 4 GS 65 267 -73 28 255 5 2 290
8237 9% 4 GS 66 261 -115 38 91 6 2 1 1 139
86264 9 4 GS 67 267 -106 24 143 25 5 2 2 1 202
80253 9 2 JH 68 213 -199 8 222 8 34 1 424
80289 96 2 JH 69 281 -122 46 177 64 38 32 45 45 20 8 1 476
80617 9% 3 GS 70 278 -116 9 151 19 1 1 1 2 265
80646 9 3 GS 71 287 -205 6 3B 16 8 1 69
80656 9 3 GS 72 287 -164 17 107 23 7 1 155
80077 97 3 GS 73 170 -225 2 2 1 3 6 4 2 1 21
80220 97 2 JH 74 255 -312 69 98 3 1 1 172
80251 97 2 JH 75 263 66 2 28 1 1 32
80002 98 2 GS 76 272 62 14 19 5 1 39
81862 97 4 JH 77 280 110 7 35 1 43
Total 2570 4467 1076 1414 2450 2696 1863 795 184 9 1 1 17526

% 14,7 255 6,1 81 140 154 106 45 10 01
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Tablel.12. Selected bottom stations from “night shallow”. Number of haddock in every length group.

Vessel codesseeintablel.l.
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41024 93 1 GS 24 206 -133 13 21 7 1 1 43
41052 93 1 2GS 25 273 -235 5 6 29 9 11 8 6 3 77
41052 93 1 GS 26 273 -235 5 6 29 9 11 8 6 3 77
41056 93 1 GS 26 240 -220 8 8 13 13 41 39 23 15 3 3 2 168
80561 93 2 LIzZy 26 197 -309 61 31 3 24 3 15 10 6 3 2 223
80317 93 2 JH 27 250 -24 1 6 6 4 24 39 52 43 11 5 191
80311 93 2 JH 28 276 -315 6 10 10 12 5 8 7 5 5 68
80550 93 2 LIzZy 28 269 -105 93 25 7 4 9 15 20 20 4 197
80311 93 2 JH 29 276 -315 6 10 10 12 5 8 7 5 5 68
80300 93 2 JH 30 165 -70 5 15 32 72 98 35 8 2 267
80540 93 2 LIzy 30 179 51 251 105 8 52 63 37 14 7 2 614
80313 93 2 JH 31 270 -149 9 5 3 10 8 6 6 2 49
80598 93 2 Lizy 31 277 -165 31 17 4 2 7 1 2 3 1 68
80229 93 1 JH 32 258 -243 4 22 9?2 63 78 25 2 286
80232 93 1 JH 33 200 -79 46 25 2 33 9% 32 10 2 266
80237 93 1 JH 33 238 -341 1 22 42 74 154 102 52 13 460
80248 93 1 JH 34 191 -373 6 4 2 45 43 12 4 2 148
80249 93 1 JH 34 200 -370 3 15 24 33 77 28 4 4 188
80251 93 1 JH 34 183 -199 12 23 98 62 110 37 6 1 349
80273 93 1 JH 34 198 -320 6 29 41 64 189 111 26 9 475
80254 93 1 JH 35 120 -95 4 86 229 194 337 169 26 4 1049
80256 93 1 JH 35 126 -285 10 37 319 162 241 131 16 5 1 922
80275 93 1 JH 36 216 -364 2 5 6 2 5 8 3 31
80282 93 2 JH 36 210 -365 15 40 37 101 120 34 9 356
80273 93 1 JH 37 198 -320 6 29 4 64 189 111 26 9 475
80286 93 2 JH 37 167 -303 47 193 90 199 178 76 61 15 10 869
80522 93 1 LIzZy 37 145 -108 45 83 75 60 142 108 51 34 4 602
80288 93 2 JH 38 15 -352 10 24 20 17 24 34 27 34 10 200
80520 93 1 LIzZy 38 142 -342 95 225 364 149 171 111 44 22 10 1191
80532 93 1 LIzy 38 160 -295 112 306 175 72 9% 8 42 52 14 957
80533 93 2 LIzy 38 167 -158 153 251 130 93 87 65 45 29 6 859
80289 93 2 JH 39 179 -242 13 13 46 40 8 66 23 17 3 307
80539 93 2 Lizy 39 171 -167 324 279 149 98 209 100 31 10 5 2 1207
80540 93 2 LIzy 39 179 51 251 105 83 52 63 37 14 7 2 614
80311 93 2 JH 40 276 -315 6 10 10 12 5 8 7 5 5 68
80313 93 2 JH 40 270 -149 9 5 3 10 8 6 6 2 49
80550 93 2 LIZY 40 269 -105 93 25 7 4 9 15 20 20 4 197
80311 93 2 JH 41 276 -315 6 10 10 12 5 8 7 5 5 68
80313 93 2 JH 41 270 -149 9 5 3 10 8 6 6 2 49
80550 93 2 LIZYy 41 269 -105 93 25 7 4 9 15 20 20 4 197
80597 93 2 LizZy 41 273 -269 22 7 14 4 4 14 12 15 7 1 100
80323 93 2 JH 42 270 -321 15 26 6 2 8 3 3 4 1 68
80508 93 1 LIZY 42 259 -205 12 32 6 7 28 49 19 19 8 1 181
80509 93 1 LIZY 42 265 -316 36 46 18 12 34 79 5 78 5 7 6 2 1 428
80323 93 2 JH 43 270 -321 15 26 6 2 8 3 3 4 1 68
80603 93 2 LIZY 43 247 -125 50 62 16 4 0 12 15 10 4 183
80351 93 2 JH 44 230 -176 1 33 18 16 15 6 10 4 4 1 1 1 1 1 112
80357 93 2 JH 44 244 -89 7 76 62 38 29 12 3 3 7 237
80593 93 2 LIZYy 44 30 -80 52 78 56 3 25 13 4 4 2 2 272
80608 93 2 LIZY 44 223 -251 28 26 29 25 3 30 18 20 5 1 1 219
80462 93 3 JH 45 274 -165 6 20 7 2 2 1 1 2 1 1 43
80463 93 3 JH 45 276 -152 15 22 20 4 4 3 4 7 4 1 1 85
80464 93 3 JH 45 274 -114 23 28 4 12 13 5 5 3 129
80533 94 2 LIzZy 46 188  -82 6 125 210 273 108 11 6 739
80513 94 2 Lizy 47 162 -193 9 33 108 245 509 330 104 14 9 1361
80514 94 2 LIzy 47 207 -303 3 15 29 18 71 102 105 58 31 3 435
80523 94 2 LIZY 47 183 -292 4 1 3 80 127 321 173 48 10 2 812
80129 94 2 JH 48 170 -280 21 20 10 6 1 58
80131 94 2 JH 48 229 -274 16 213 562 349 115 5 1260
80147 94 2 JH 49 205 -169 4 14 61 142 128 142 8§ 18 11 602
80150 94 2 JH 49 180 -220 19 35 17 83 132 248 130 43 7 2 716
80150 94 2 JH 50 180 -220 19 35 17 83 132 248 130 43 7 2 716
80588 94 2 Lizy 51 218 -279 4 5 3 6 4 26 7 55
80588 94 2 Lizy 52 218 -279 4 5 3 6 4 26 7 55
80567 94 2 LIzy 53 275 54 38 61 18 23 18 45 78 78 45 6 410
80581 94 2 Lizy 54 281 -306 1 2 2 9 19 7 7 4 51
80582 94 2 LIzZYy 54 260 -220 8 8 19 26 72 58 13 21 9 6 1 241
80572 94 2 LIzZy 55 324 -315 3 8 1 2 4 1 1 20
80573 94 2 LIZYy 55 25 -316 50 74 14 5 3% 8 100 40 23 4 1 435
80574 94 2 LIZYy 55 300 -206 23 41 7 3 4 15 31 36 14 6 2 182
80581 94 2 LIzy 56 281 -306 1 2 2 9 19 7 7 4 51
80614 94 2 LIZY 57 294 -253 21 3 13 7 5 14 1 4 2 3 2 114
80641 94 2 LIZY 57 259 -264 58 60 2 10 10 13 13 9 6 2 2 195
80642 94 2 LIZYy 57 259 -180 69 68 7 12 17 13 14 4 2 1 217
80643 94 2 LIzZy 57 284 55 62 24 10 8 15 9 4 3 7 2 1 1 146
80242 95 2 JH 58 244 -222 51 124 4 8 12 5 76 40 12 4 385
80244 95 2 JH 58 271 -306 7 28 9 5 49 31 18 1 1 2 151
80061 9 2 GS 59 2% -81 15 71 4 5 4 9 10 19 9 3 149
80063 9 2 GS 59 261 -267 28 154 17 22 17 11 249
80256 9 2 JH 59 287 -314 13 32 3 1 28 123 239 160 63 13 3 3 691
80065 9 2 GS 60 270 -244 13 41 12 11 10 8 9 8 1 113
80067 9 2 GS 60 2% -99 41 23 2 3 2 71
80236 9 2 JH 61 231 -321 6 29 4 39
80476 95 2 JM 61 240 -61 10 44 2 56
80477 95 2 JM 61 220 -213 3 60 2 12 6 3 5 111
80241 95 2 JH 62 253 60 15 71 1 4 2 7 19 11 2 132
80242 95 2 JH 62 244 -222 51 124 4 8 12 54 76 40 12 4 385
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80244 95 2 JH 62 271 -306 7 28 9 5 49 31 18 1 1 2 151
80245 95 2 JH 62 308 71 4 67 1 1 1 16 16 7 3 153
80469 95 2 JM 63 238 -265 10 34 9 49 74 30 2 9 1 1 239
80471 95 2 JM 63 264 -302 20 64 4 4 21 3% 8 72 8 4 317
8109 9 3 GS 64 267 -158 37 124 31 11 13 48 95 92 42 5 2 500
8111 9 3 GS 64 267 -158 3 13 1 1 1 1 20
8113 9% 3 GS 64 266 -135 1 47 9 4 15 17 4 e 25 7 1 234
8129 9% 3 GS 64 265 96 57 120 22 22 13 16 10 9 269
8133 9 3 GS 64 270 -139 4 21 7 5 13 14 16 25 5 1 11
8137 95 3 GS 64 265 -152 14 20 3 4 18 33 68 51 9 1 221
8147 9 4 GS 64 268 97 11 141 21 21 18 25 27 22 7 293
8149 9 4 GS 64 268 97 2 17 2 2 2 3 28
8165 9 4 GS 64 268 94 11 39 24 11 27 26 4 34 10 1 224
86169 9 4 GS 64 269 -123 3 21 4 8 14 14 33 33 8 1 149
8197 9% 4 GS 64 272 82 31 301 51 4 21 21 54 58 22 2 602
8198 9 4 GS 64 272 -82 8 13 6 2 1 2 3 35
8199 95 4 GS 64 272 82 15 20 5 1 1 2 1 1 2 48
8200 9 4 GS 64 272 82 1 1 3 1 3 2 3 1 25
8214 9 4 GS 64 268 -101 21 347 95 107 73 52 54 45 11 7 812
8215 95 4 GS 64 268 -101 2 21 9 4 2 3 2 1 a4
86216 9 4 GS 64 268 -101 18 36 9 5 3 1 2 1 2 77
86217 95 4 GS 64 268 -101 4 14 1 2 5 2 3 31
86233 9 4 GS 64 268 -87 31 152 67 30 19 24 24 17 3 367
8235 9 4 GS 64 268 -87 6 14 4 1 2 1 1 29
8238 9 4 GS 64 268 53 130 55 79 31 19 11 28 24 6 3 886
86240 95 4 GS 64 268 53 7 14 1 1 23
86256 9 4 GS 64 268 -84 14 136 70 51 57 67 123 100 23 5 646
86257 95 4 GS 64 268 -84 4 9 7 4 2 4 6 36
86258 95 4 GS 64 268 -84 4 6 2 2 1 2 4 3 24
86260 95 4 GS 64 268 -109 3 75 25 2 32 57 107 108 47 4 480
8261 9 4 GS 64 268 -109 1 9 1 2 4 6 7 1 31
8262 9 4 GS 64 268 -109 1 7 3 1 2 3 2 2 21
86279 9 4 GS 64 268 61 34 122 8 63 3R 4 73 6 17 4 1 1 533
86280 95 4 GS 64 268 61 2 8 7 2 2 1 2 3 1 28
86281 95 4 GS 64 268 61 6 16 5 2 2 4 2 37
86282 95 4 GS 64 268 61 4 12 5 2 1 1 2 1 1 29
8283 9 4 GS 64 270 98 12 51 7 16 17 23 45 24 12 1 1 219
8285 9 4 GS 64 270 98 3 1 2 3 1 2 1 1 24
8287 9 4 GS 64 275 95 3 66 22 27 30 35 66 52 2 5 328
86288 95 4 GS 64 275 95 5 2 4 2 1 8 2 24
86289 95 4 GS 64 275 95 9 1 1 1 3 9 2 26
86201 9 4 GS 64 270 55 22 15 31 27 3 51 108 115 38 10 2 1 1 2 557
8109 9 3 GS 65 267 -158 37 124 31 11 13 48 95 92 42 5 2 500
8111 9 3 GS 65 267 -158 3 13 1 1 1 1 20
8113 9 3 GS 65 266 -135 1 47 9 4 15 17 4 64 25 7 1 234
8129 9% 3 GS 65 265 96 57 120 22 22 13 16 10 9 269
8133 9% 3 GS 65 270 -139 4 21 7 5 13 14 16 25 5 1 111
8137 9% 3 GS 65 265 -152 14 20 3 4 18 33 68 51 9 1 221
8147 9 4 GS 65 268 97 11 141 21 21 18 25 27 22 7 293
8149 9 4 GS 65 268 97 2 17 2 2 2 3 28
8165 9 4 GS 65 268 94 11 39 24 11 27 26 4 3% 10 1 224
86169 9 4 GS 65 269 -123 3 21 14 8 14 14 38 3B 8 1 149
8197 9% 4 GS 65 272 -82 31 301 51 4 21 21 54 58 22 2 602
8198 9 4 GS 65 272 -82 8 13 6 2 1 2 3 35
8199 9 4 GS 65 272 -82 15 20 5 1 1 2 1 1 2 48
86200 95 4 GS 65 272 -82 1 11 3 1 3 2 3 1 25
8214 9 4 GS 65 268 -101 21 347 95 107 73 52 54 45 11 7 812
8215 9 4 GS 65 268 -101 2 21 9 4 2 3 2 1 a4
8216 9 4 GS 65 268 -101 18 36 9 5 3 1 2 1 2 77
8217 9 4 GS 65 268 -101 4 14 1 2 5 2 3 31
8233 9% 4 GS 65 268 -87 31 152 67 30 19 24 24 17 3 367
86235 9 4 GS 65 268 -87 6 14 4 1 2 1 1 29
8238 9 4 GS 65 268 53 130 555 79 31 19 1 28 24 6 3 886
8240 9 4 GS 65 268 53 7 14 1 1 23
8256 9 4 GS 65 268 -84 14 136 70 51 57 67 123 100 23 5 646
86257 95 4 GS 65 268 -84 4 9 7 4 2 4 6 36
86258 95 4 GS 65 268 -84 4 6 2 2 1 2 4 3 24
86260 95 4 GS 65 268 -109 3 75 25 22 3 57 107 108 47 4 480
8261 9 4 GS 65 268 -109 1 9 1 2 4 6 7 1 31
86262 9 4 GS 65 268 -109 1 7 3 1 2 3 2 2 21
8279 9% 4 GS 65 268 -61 34 122 8 63 32 41 73 6 17 4 1 1 533
8280 9 4 GS 65 268 61 2 8 7 2 2 1 2 3 1 28
8281 9 4 GS 65 268 -61 6 16 5 2 2 4 2 37
86282 95 4 GS 65 268 61 4 12 5 2 1 1 2 1 1 29
8283 9 4 GS 65 270 98 12 51 7 16 17 23 45 24 12 1 1 219
8625 9 4 GS 65 270 -98 3 11 2 3 1 2 1 1 24
86287 95 4 GS 65 275 95 3 66 22 27 30 35 66 52 2 5 328
8288 9 4 GS 65 275 95 5 2 4 2 1 8 2 24
86289 9 4 GS 65 275 95 9 1 1 1 3 9 2 26
86201 9 4 GS 65 270 55 22 115 31 27 34 51 108 115 38 10 2 1 1 2 557
8109 9 3 GS 66 267 -158 37 124 31 11 13 48 95 92 42 5 2 500
8111 9 3 GS 66 267 -158 3 13 1 1 1 1 20
8113 9 3 GS 66 266 -135 1 47 9 4 15 17 4 e 25 7 1 234
8129 9% 3 GS 66 265 96 57 120 22 2 13 16 10 9 269
8133 9 3 GS 66 270 -139 4 21 7 5 13 14 16 25 5 1 111
8137 9% 3 GS 66 265 -152 14 20 3 4 18 33 68 51 9 1 221
8147 9 4 GS 66 268 -97 11 141 21 21 18 25 27 22 7 293
86149 95 4 GS 66 268 97 2 17 2 2 2 3 28
8165 9 4 GS 66 268 94 11 39 24 11 27 26 4 3% 10 1 224
8169 9 4 GS 66 269 -123 3 21 4 8 14 14 3B 3B 8 1 149
8197 9% 4 GS 66 272 -82 31 301 51 41 21 21 54 58 22 2 602
8198 9 4 GS 66 272 82 8 13 6 2 1 2 3 35
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8199 9 4 GS 66 272 -82 15 20 5 1 1 2 1 1 2 48
86200 95 4 GS 66 272 -82 1 11 3 1 3 2 3 1 25
8214 9 4 GS 66 268 -101 21 347 95 107 73 52 54 45 11 7 812
8215 9 4 GS 66 268 -101 2 21 9 4 2 3 2 1 a4
8216 9 4 GS 66 268 -101 18 36 9 5 3 1 2 1 2 77
8217 9% 4 GS 66 268 -101 4 14 1 2 5 2 3 31
8233 9% 4 GS 66 268 -87 31 152 67 30 19 24 24 17 3 367
86235 95 4 GS 66 268 -87 6 14 4 1 2 1 1 29
8238 9 4 GS 66 268 -53 130 555 79 31 19 1 28 24 6 3 886
8240 95 4 GS 66 268 53 7 14 1 1 23
8256 9 4 GS 66 268 -84 14 136 70 51 57 67 123 100 23 5 646
8257 9 4 GS 66 268 -84 4 9 7 4 2 4 6 36
86258 95 4 GS 66 268 -84 4 6 2 2 1 2 4 3 24
86260 95 4 GS 66 268 -109 3 75 25 22 3 57 107 108 47 4 480
86261 95 4 GS 66 268 -109 1 9 1 2 4 6 7 1 31
86262 9 4 GS 66 268 -109 1 7 3 1 2 3 2 2 21
8279 9 4 GS 66 268 61 34 122 8 63 3R 4 73 62 17 4 1 1 533
8280 9 4 GS 66 268 61 2 8 7 2 2 1 2 3 1 28
8281 9 4 GS 66 268 -61 6 16 5 2 2 4 2 37
86282 95 4 GS 66 268 61 4 12 5 2 1 1 2 1 1 29
8283 9% 4 GS 66 270 -98 12 51 7 16 17 23 45 24 12 1 1 219
8285 95 4 GS 66 270 -98 3 11 2 3 1 2 1 1 24
86287 95 4 GS 66 275 95 3 66 22 27 30 35 66 52 2 5 328
8288 9 4 GS 66 275 95 5 2 4 2 1 8 2 24
8280 95 4 GS 66 275 95 9 1 1 1 3 9 2 26
86201 9 4 GS 66 270 55 22 115 31 27 34 51 108 115 38 10 2 1 1 2 557
8113 9% 3 GS 67 266 -135 1 47 9 4 15 17 4 e 25 7 1 234
8129 9% 3 GS 67 265 96 57 120 22 22 13 16 10 9 269
8133 9 3 GS 67 270 -139 4 21 7 5 13 14 16 25 5 1 11
8137 9 3 GS 67 265 -152 14 20 3 4 18 33 68 51 9 1 221
8147 9 4 GS 67 268 97 11 141 21 21 18 25 27 22 7 293
8149 9 4 GS 67 268 97 2 17 2 2 2 3 28
8165 9 4 GS 67 268 94 11 39 24 11 27 26 4 34 10 1 224
8169 9 4 GS 67 269 -123 3 21 4 8 14 14 33 33 8 1 149
8197 9% 4 GS 67 272 82 31 301 51 4 21 21 54 58 22 2 602
8198 9 4 GS 67 272 -82 8 13 6 2 1 2 3 35
8199 9 4 GS 67 2712 82 15 20 5 1 1 2 1 1 2 48
8200 9 4 GS 67 272 82 1 1 3 1 3 2 3 1 25
8214 9 4 GS 67 268 -101 21 347 95 107 73 52 54 45 11 7 812
8215 9 4 GS 67 268 -101 2 21 9 4 2 3 2 1 a4
86216 9 4 GS 67 268 -101 18 36 9 5 3 1 2 1 2 77
86217 95 4 GS 67 268 -101 4 14 1 2 5 2 3 31
86233 9 4 GS 67 268 -87 31 152 67 30 19 24 24 17 3 367
8235 9 4 GS 67 268 -87 6 14 4 1 2 1 1 29
8238 9 4 GS 67 268 53 130 55 79 31 19 11 28 24 6 3 886
86240 95 4 GS 67 268 53 7 14 1 1 23
86256 9 4 GS 67 268 -84 14 136 70 51 57 67 123 100 23 5 646
86257 95 4 GS 67 268 -84 4 9 7 4 2 4 6 36
86258 95 4 GS 67 268 -84 4 6 2 2 1 2 4 3 24
86260 95 4 GS 67 268 -109 3 75 25 2 32 57 107 108 47 4 480
8261 9 4 GS 67 268 -109 1 9 1 2 4 6 7 1 31
8262 9 4 GS 67 268 -109 1 7 3 1 2 3 2 2 21
8279 9 4 GS 67 268 61 34 122 8 63 3R 4 73 6 17 4 1 1 533
86280 95 4 GS 67 268 61 2 8 7 2 2 1 2 3 1 28
86281 9 4 GS 67 268 61 6 16 5 2 2 4 2 37
86282 95 4 GS 67 268 61 4 12 5 2 1 1 2 1 1 29
86283 9 4 GS 67 270 98 12 51 7 16 17 23 45 24 12 1 1 219
8285 9 4 GS 67 270 98 3 1 2 3 1 2 1 1 24
8287 9% 4 GS 67 275 95 3 66 22 27 30 35 6 52 22 5 328
8288 9 4 GS 67 275 95 5 2 4 2 1 8 2 24
86289 95 4 GS 67 2715 95 9 1 1 1 3 9 2 26
86201 9 4 GS 67 270 55 22 115 31 27 3 51 108 115 38 10 2 1 1 2 557
80252 9% 2 JH 68 238 99 1 4 33 34 3B 3B 51 19 7 3 233
80254 9 2 JH 68 214 -305 27 237 106 44 32 51 79 37 9 2 624
80454 9 2 JM 68 200 -197 12 4 48 53 60 109 8 51 23 477
80459 9% 2 JM 68 180 -56 18 930 565 93 5 10 24 7 1820
80473 96 2 JM 68 231 -155 21 31 28 17 11 17 36 43 11 215
80281 96 2 JH 69 295 -103 4 5 15 19 24 4 3 74
80290 96 2 JH 69 275 -233 3 13 7 19 39 92 194 97 39 5 5 513
80613 9% 3 GS 70 275 -189 3 16 3 2 1 101 176 8 25 2 423
80614 9 3 GS 70 275 -189 2 1 6 1 2 3 25
80615 9% 3 GS 70 275 -189 2 3 9 6 2 1 23
80616 9% 3 GS 70 275 -189 1 4 1 5 1 22
80626 96 3 GS 70 272 -203 21 46 8 1 3 8 33 73 51 11 255
80630 96 3 GS 70 273 -196 8 44 2 7 5 8 51 104 61 23 313
80642 96 3 GS 70 284 -149 4 12 10 9 2 17 3 35 21 5 150
80647 9% 3 GS 70 283 -107 8 21 12 5 2 1 1 2 2 54
80657 9% 3 GS 70 283 -89 66 146 109 35 11 6 21 22 9 5 430
80659 9% 3 GS 70 283 -89 4 10 4 1 1 1 1 22
80666 96 3 GS 70 282 -146 13 43 18 13 4 7 14 20 10 6 148
80613 9% 3 GS 71 275 -189 3 16 3 2 1 101 176 8 25 2 423
80614 9 3 GS 71 275 -189 2 1 6 1 2 3 25
80615 9% 3 GS 71 275 -189 2 3 9 6 2 1 23
80616 9% 3 GS 71 275 -189 1 4 1 5 1 22
80626 9% 3 GS 71 272 -203 21 46 8 1 3 8 3 73 5 1 255
80630 96 3 GS 71 273 -196 8 44 2 7 5 8 51 104 61 23 313
80642 96 3 GS 71 284 -149 4 12 10 9 2 17 3 35 21 5 150
80647 96 3 GS 71 283 -107 8 21 12 5 2 1 1 2 2 54
80657 9% 3 GS 71 283 -89 66 146 109 3B 1 6 21 22 9 5 430
80659 9% 3 GS 71 283 -89 4 10 4 1 1 1 1 22
80666 9 3 GS 71 282 -146 13 43 18 13 4 7 14 20 10 6 148
80613 9% 3 GS 72 275 -189 3 16 3 2 11 101 176 8 25 2 423
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80614 96 3 GS 72 275 -189 2 1 6 11 2 3 25
80615 96 3 GS 72 275 -189 2 3 9 6 2 1 23
80616 96 3 GS 72 275 -189 1 4 1 5 11 22
80626 96 3 GS 72 2712 -203 21 46 8 1 3 8 33 73 51 11 255
80630 96 3 GS 72 2713 -196 8 44 2 7 5 8 51 104 61 23 313
80642 96 3 GS 72 284 -149 4 12 10 9 2 17 35 35 21 5 150
80647 96 3 GS 72 283 -107 8 21 12 5 2 1 1 2 2 54
80657 96 3 GS 72 283 -89 66 146 109 35 11 6 21 22 9 5 430
80659 96 3 GS 72 283 -89 4 10 4 1 1 1 1 22
80666 96 3 GS 72 282 -146 13 43 18 13 4 7 14 20 10 6 148
80078 97 3 GS 73 155 -280 2 5 2 4 20 23 11 11 2 80
80219 97 2 JH 74 230 -215 128 374 26 33 51 30 52 v 43 20 2 836
80021 97 2 GS 75 245 -276 297 385 5 7 5 3 5 13 17 12 749
80228 97 2 JH 75 2714 -256 1 17 2 5 5 2 32
80252 97 2 JH 75 307 -191 2 13 3 9 8 7 8 13 63
80003 98 2 GS 76 272 -112 4 9 1 2 2 3 3 7 10 7 2 50
80004 98 2 GS 76 2712 -356 3 5 4 2 3 1 3 6 7 2 36
80005 98 2 GS 76 280 -348 4 3 3 3 1 2 4 10 12 3 1 46
80006 98 2 GS 76 342 -297 1 3 3 5 5 5 15 25 7 4 1 74
80007 98 2 GS 76 360 -229 4 5 6 1 2 2 22 29 24 1 96
80008 98 2 GS 76 300 -146 14 33 2 6 2 1 9 21 33 33 7 2 163
80012 98 2 GS 76 355 -82 34 23 1 6 1 1 2 12 11 6 97
80201 98 2 JH 76 268 -53 5 2 4 5 2 5 8 3 2 1 37
80202 98 2 JH 76 284 -349 1 2 1 1 4 11 7 4 31
80203 98 2 JH 76 330 -294 6 4 3 1 3 11 30 21 8 1 88
80204 98 2 JH 76 350 -232 1 6 2 2 5 9 26 47 22 6 126
80205 98 2 JH 76 297  -147 19 22 3 2 1 1 18 40 25 5 136
80401 98 2 M 76 273 -82 2 2 4 1 2 4 9 19 9 52
80402 98 2 M 76 269 -355 3 6 7 4 3 4 4 7 4 8 1 1 52
80403 98 2 JM 76 277 -351 3 5 7 4 2 4 7 8 29 13 2 2 1 87
80404 98 2 M 76 328 -297 4 2 2 5 1 1 4 28 22 16 1 86
80406 98 2 M 76 304 -233 25 23 8 5 2 6 17 40 17 11 2 156
81859 997 4 JH 77 275 -81 25 42 3 7 3 4 15 38 14 7 2 160
Total 6045 18039 7659 5782 7708 7967 8672 7538 3110 894 116 29 12 14 73585
% 8,2 245 104 79 105 108 118 102 4.2 12 0,2
Tablel.13. Selected pelagic stationsfrom “Day deep”. Number of haddock in every length group.
Vessel codesseeintablel.l.
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80315 93 2 JH 78 300 2,7 4 9 18 4 1 1 37
80356 94 2 GS 79 305 4.2 1 7 41 30 11 4 1 1 96
80368 94 2 GS 80 340 76 2 7 14 9 1 1 34
80060 95 2 GS 81 318 32 5 51 100 65 11 232
80086 95 2 GS 82 332 36 8 22 41 9 1 1 82
80296 95 2 JH 83 393 65 1 8 13 4 3 29
80286 96 2 JH 84 315 66 2 5 3 8 15 56 111 104 46 8 358
80257 97 2 JH 8 301 54 21 131 1 3 1 2 3 5 1 1 1 170
80269 97 2 JH 8 306 64 2 7 49 176 189 78 16 4 4 525
80287 97 2 JH 87 395 89 2 10 13 3 1 29
80295 97 2 JH 88 376 55 4 12 9 12 38
Total 23 136 4 12 32 178 352 464 290 107 22 5 4 1 1630
% 14 83 02 07 20 109 216 285 178 66 13 03 02 01
Tablel.14. Selected bottom stations from “Day deep”. Number of haddock in every length group.
Vessel codesseeintablel.l.
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80314 93 2 JH 78 300 -11 72 84 57 15 9 3 2 1 243
80316 93 2 JH 78 273 15 45 95 68 39 31 23 12 8 4 2 327
80609 94 2 Lzy 79 28 53 170 89 24 41 44 58 30 12 6 2 2 1 479
80369 94 2 GS 80 270 -1,2 26 37 6 7 2 7 17 10 1 113
80616 94 2 Lizy 80 312 08 211 180 15 4 5 4 1 1 1 422
80617 94 2 Lizy 80 288 73 247 565 64 23 15 30 53 18 13 3 1031
80059 95 2 GS 81 309 48 293 986 4 2 4 2 5 2 1 1 1 1301
80085 95 2 GS 82 286 -04 220 392 28 7 15 24 27 27 5 745
80087 95 2 GS 82 368 55 148 195 10 8 9 21 11 14 4 1 421

61



Appendix

@
2 _ < o Ecd ¥ o ¢ o ¥ o ¥ o ¥ o T o < o s o
5 £ o6 T o c o o & & ® ® § F H O O O ~ ~ o <
] o < ” T = © . \ | | \ \ ) ) \ \ | | | | 1 =
S > & 9 0 59 - o 1V O W 9O W QO W O W QO W O 1 O =
8 = S mM® 5 @ € & & ® o F < OB O © © K N ®©
%2}
80295 9% 2 JH 8 377 07 136 248 20 5 5 5 10 5 2 1 437
80207 9 2 JH 83 327 43 17 162 14 4 4 2 18 42 14 8 1 386
80285 9% 2 JH 8 313 -35 11 25 12 1 7 19 24 19 8 126
80287 9% 2 JH 8 309 62 38 e 18 1 1 2 7 9 3 2 155
80324 9% 2 JH 8 329 87 20 76 66 14 12 30 76 5 62 8 4 418
80325 9% 2 JH 8 30 14 5 14 2 6 13 45 9 58 7 240
80256 97 2 JH 8 334 15 15 178 5 3 10 4 10 4 6 235
8258 97 2 JH 8 293 -35 8 189 15 9 27 16 46 121 63 15 2 1 585
8278 97 2 JH 8 3 17 33 18 4 4 2 3 9 20 9 7 1 277
80262 97 2 JH 8 310 49 258 89 6 6 15 13 47 126 8 40 8 2 1427
80263 97 2 JH 8 311 48 205 898 5 14 16 22 46 131 104 48 14 3 1506
80270 97 2 JH 8 309 43 2584 6890 209 63 52 32 66 184 161 8 9 3 10432
80276 97 2 JH 8 310 47 1990 2076 10 15 11 4 12 20 38 7 2 1 4186
80454 97 2 JM 8 333 11 83 103 2 6 5 8 24 11 9 4 255
80455 97 2 JM 8 340 67 310 507 1 5 8 3 9 16 13 13 885
80456 97 2 JM 8 347 17 105 182 7 4 4 15 13 12 4 346
80286 97 2 JH 8 423 69 3B 405 8 2 3 1 1 458
80288 97 2 JH 8 370 35 49 46 1 16 2 2 3 11 17 9 556
80206 97 2 JH 8 328 94 9 233 38 40 24 15 20 65 64 37 4 1 559
8288 97 2 JH 8 370 35 49 46 1 16 2 2 3 11 17 9 556
80206 97 2 JH 8 328 94 9 233 38 40 24 15 29 65 64 37 4 1 559
Total 7577 17002839 429 370 396 716 1094 810 358 55 16 3 1 29666
% 255 573 28 14 12 13 24 37 27 12 02 01

Tablel.15. Selected pelagic stations from “Night deep”. Number of haddock in every length group.
Vessel codesseeintablel.l.
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41049 93 1 GS 2 370 -209 24 24 11 14 12 3 88
41075 93 2 GS 9 305 -256 30 8 12 7 8 3 2 70
80322 93 2 JH 26 37 -2 13 25 9 11 16 69 6L 53 8 7 272
80328 93 2 JH 29 32 -88 28 29 9 3 13 7 3 3 95
80333 93 2 JH 30 306 -291 31 21 8 11 7 7 6 6 1 98
80341 93 2 JH 31 3% 72 25 17 4 1 6 3 1 5 62
80345 93 2 JH 32 311 -173 2 1 2 2 6 3 3 1 20
80358 93 2 JH 36 300 -39 23 12 8 15 16 9 5 1 1 90
80038 94 1 JH 38 327 -293 266 295 52 15 125 347 421 162 22 7 1712
80057 95 2 GS 59 403 314 24 92 1 2 3 11 15 9 157
80275 95 2 JH 69 368 -244 69 114 8 3 3 8 13 15 4 1 238
80345 95 2 JH 71 323 -281 9 1 8 8 2 3 12 12 8 73
80299 9 2 JH 87 364 -253 15 47 22 84
80306 9% 2 JH 88 435 -258 8 13 1 22
80327 9% 2 JH 8 319 -234 18 3R 50
80290 97 2 JH 100 343 -149 7 84 3 94
81867 97 4 JH 103 320 -8 10 18 28

Total 602 843 155 93 216 465 538 273 53 8 7 3253

% 185 259 48 29 66 143 165 84 16 02 02

Tablel.15. Selected bottom stations from “Night deep”. Number of haddock in every length group.
Vessel codesseeintablel.l.
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41050 93 1 GS 2 380 -308 3 1 3 8 5 2 1 1 2 26
80559 93 2 Lizy 9 205 -113 32 15 16 31 5 23 12 7 11 190
80564 93 2 LizZy 9 345 -758 21 25 19 12 16 3 1 11 99
80508 93 1 Lizy 26 259 -205 12 32 6 7 28 49 19 19 8 1 181
80509 93 1 Lizy 26 265 -316 36 46 18 12 34 79 59 78 50 7 6 2 1 428
4006 93 2 GS 29 286 -293 28 13 6 5 1 2 2 1 58
80508 93 2 Llzy 29 277 -165 31 17 4 2 7 1 2 3 1 68
80509 93 2 Lizy 29 314 -702 8 53 15 7 3 6 4 9 6 1 189
80332 93 2 JH 30 326 -3 3 4 6 1 1 7 5 4 2 1 34
80334 93 2 JH 30 30 -207 10 5 5 1 3 1 25
80342 93 2 JH 30 345 -172 41 34 4 1 4 11 86
80342 93 2 JH 31 345 172 41 34 4 1 4 11 86
80344 93 2 JH 31 375 269 14 19 1 2 1 1 3 1 42
80611 93 2 Lizy 31 374 -199 2 30 2 1 1 3 12 62
80344 93 2 JH 32 375 269 14 19 1 2 1 1 3 1 42
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80346 93 2 JH 32 285 -989 45 45 37 9 4 3 3 4 1 1 152
80610 93 2 LIZY 32 293 -292 4 40 13 8 10 5 2 5 4 1 129
80611 93 2 LIZY 32 374 -199 22 30 2 1 1 3 1 2 62
80615 93 2 LiZy 32 339 -167 53 37 10 1 1 2 2 2 2 110
80635 93 2 LlzZYy 36 280 -285 9 5 14 10 14 13 6 5 4 1 81
80039 94 1 JH 38 268 -364 74 70 6 6 12 49 51 17 5 6 296
80245 95 2 JH 59 308 -71 4 67 1 1 1 16 16 7 3 153
80273 95 2 JH 69 203 -261 49 63 9 1 1 1 6 13 6 4 1 154
80274 95 2 JH 69 35 -303 8 7 4 1 2 17 3 6 1 69
80304 9 2 JH 69 251 -154 17 47 1 3 2 2 6 4 4 1 87
80305 9 2 JH 69 257 -206 7 7 1 1 2 3 6 3 1 1 42
80514 9 2 JM 69 301 -235 1 99 11 1 8 13 2 22 2 2 1 184
80516 95 2 JM 69 248 -154 8 98 1 3 2 1 4 4 5 3 129
80517 9 2 JM 69 253 -206 10 41 4 1 3 4 7 4 3 77
80113 9% 2 GS 71 203 -148 27 59 7 4 3 2 14 23 8 1 148
80114 9 2 GS 71 292 -203 12 25 1 3 20 37 25 4 1 128
80115 9 2 GS 71 2% 26 33 59 1 2 3 17 3% 21 8 2 187
80116 9 2 GS 71 289 -286 3 6 1 1 5 28 46 18 6 114
80126 9 2 GS 71 292 -159 15 25 3 2 1 12 13 9 3 83
80127 9% 2 GS 71 298 -216 29 70 12 4 6 3 8 28 13 7 180
80129 9% 2 GS 71 2% -271 55 167 21 7 9 12 4 109 5 9 2 2 495
80130 9% 2 GS 71 29% -194 63 151 16 5 2 10 3 5 25 5 366
80131 9 2 GS 71 295 -123 103 186 26 6 2 8 23 20 8 3 385
80138 9 2 GS 71 2% -152 6 21 1 2 7 8 9 6 3 63
80310 9 2 JH 71 299 -258 8 23 2 4 9 3 23 4 109
80311 9% 2 JH 71 29% -209 19 22 7 4 1 5 15 6 1 80
80313 9 2 JH 71 208 -107 112 18 11 6 3 2 12 16 14 5 366
80318 9 2 JH 71 297 -146 20 67 6 3 2 3 9 31 14 2 1 158
80319 9 2 JH 71 295 -203 18 37 5 1 1 4 18 4 18 8 1 155
80320 9 2 JH 71 295 26 36 75 8 2 2 6 25 43 25 5 1 228
8321 9 2 JH 71 292 -285 16 12 7 4 26 53 25 8 151
8032 9% 2 JH 71 293 -158 19 54 5 1 3 1 8 12 9 3 1 116
80333 9% 2 JH 71 298 -214 39 110 15 5 2 4 9 16 6 206
8033% 9% 2 JH 71 205 271 232 323 52 9 8 19 55 128 63 11 3 903
8033% 9 2 JH 71 205 -195 8 131 21 9 6 9 37 60 20 1 1 384
80337 9% 2 JH 71 294 -124 107 371 18 1 12 9 28 5 20 8 1 644
80344 95 2 JH 71 2% 15 12 30 1 1 4 15 24 10 2 2 101
8052 9 2 JIM 71 292 -258 5 86 5 4 2 18 46 45 14 1 226
80523 9 2 JM 71 201 -209 8 5 2 6 1 1 8 2 19 9 2 137
80524 95 2 JM 71 294 -5 10 120 7 2 3 6 8 3 3 1 163
80525 95 2 JM 71 300 -107 71 404 35 1 3 6 19 3% 24 14 1 614
80292 96 2 JH 87 330 -149 3 6 26 14 3 7 69
80300 96 2 JH 87 365 -186 9 15 1 1 2 1 1 2 2 34
80311 9% 2 JH 8 375 -656 1 2 4 1 1 1 6 6 3 1 26
80268 9 2 JH 8 333 -226 66 348 50 19 6 49 60 28 9 1 636
80326 96 2 JH 8 346 -108 2 2 3 3 15 60 140 111 58 10 3 407
80289 97 2 JH 100 38 -866 1 74 3 1 2 3 2 1 2 1 0
802901 97 2 JH 100 310 24 3 18 1 1 1 1 2 1 6 34
81859 97 4 JH 103 275 -112 25 42 3 7 3 4 15 38 14 7 2 160
Total 2046 4394 621285 299 479 Oll 1508 814 268 47 7 6 2 11687
% 175 376 53 24 26 41 78 129 70 23 04 01 01




Appendix

Redfish

Tablel.16. Selected pelagic stations from “day shallow”. Number of redfish in every length group.
Vessels codesseeintablel.1.
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80221 93 1 JH 1 295 274 5 39 1 59
80484 9 2 JM 2 290 522 20 34
Total 25 39 1 93

% 269 419 11

Tablel.17. Selected bottom stations from “day shallow”. Number of redfish in every length group.
Vesselscodes seeintablel.1
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80220 93 1 JH 1 325 311 73 3 90

80485 96 2 JIM 2 282 141 42 1 57

Total 42 73 4 147

% 286 497 27

Tablel.18. Selected pelagic stations from “night shallow”. Number of redfish in every length group.
Vessels codesseeintablel.1.
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41025 93 1 GS 3 292 -605 5 279 210 5 513
4057 93 1 GS 4 230 -293 27 3 a4
4067 93 1 GS 5 289 -302 4 15 4 1 33
4070 93 2 GS 6 291 -548 2 5 51 1 1 129
4074 93 2 GS 7 213 776 3 25 2 a4
80310 93 2 JH 8 268 -335 1 10 1 36
80338 94 2 GS 9 200 -311 7 19 3 1 56
80350 94 2 GS 10 295 -298 1 3 20 7 2 49
80058 9 2 GS 11 261 -104 7 6 12 2 1 12 46
8062 9 2 GS 12 257 -191 88 1 12 3% 4 1 155
80066 9 2 GS 13 284 -169 51 1 13 6 86
80235 9 2 JH 14 285 -228 38 53
80243 95 2 JH 15 273 -326 444 459
8218 9% 4 GS 16 210 -118 65 80
8219 9 4 GS 17 267 -733 34 49
8237 9 4 GS 18 261 -115 94 109
8264 9 4 GS 19 267 -106 27 1 43
80253 9% 2 JH 20 213 -199 56 4 1 75
80289 9% 2 JH 21 281 -122 60 13 1 1 1 90
80617 9% 3 GS 22 278 -116 77 2 4 2 2 101
80646 9 3 GS 23 287 -205 89 1 1 1 106
80656 96 3 GS 24 287 -164 42 1 57

Total 1187 448 353 80 11 3 6 5 2 2 2418

% 491 185 146 33 05 01 02 02 01 01
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Tablel.19. Selected bottom stations from “night shallow”. Number of redfish in every length group.
Vessels codes seeintablel.1.

)
2 . £ o Ec © ¥ o ¥ o ¥ 9o ¥ o S o S —
o § = 9 38§ Y ¢ L Y Y009 £
= £ 2 9 0 5% ¢ o 1 ©o |’ O W 9O W 9O W 9O | o |9
o) =z > aT S — - N N O o I < ;H n ©
n a

41024 93 1 GS 3 206 -133 42 1367 63 21 1507

41056 93 1 GS 4 240 -220 1 9 5 4 1 1 1 36

80561 93 2 LIZY 4 197 -309 6 9 19 24 9 6 1 83

80317 93 2 JH 5 250 -224 5 9 8 2 1 39

8311 93 2 JH 6 276 -315 36 114 57 221

80550 93 2 LizZy 6 269 -105 24 1184 1137 379 1 2739

80551 93 2 LlzZy 6 227 -214 1 7 16 12 60

80559 93 2 Lizy 7 295 -113 126 105 8 3 4 334

80560 93 2 LiZY 7 243 -229 3 42 24 7 2 2 94

80561 93 2 LizZy 7 197 -309 6 9 19 24 9 6 1 83

80562 93 2 LizZY 7 268 -317 4 31 21 3 1 1 75

8311 93 2 JH 8 276 -315 36 114 57 221

80313 93 2 JH 8 270 -149 7 30 13 1 1 66

80550 93 2 LlzZy 8 269 -105 24 1184 1137 379 1 2739

80551 93 2 Lizy 8 227 -214 1 7 16 12 60

80567 94 2 LZY 9 2715 54 7 6 78 3 183

80581 94 2 LIZY 10 281 -306 2 14 13 2 47

80242 95 2 JH 11 244 -222 5 10 10 8 4 1 53

80244 95 2 JH 11 271 -306 9 2 6 2 44

80061 9 2 GS 12 2% -81 7 4 13 4 1 a4

80063 9 2 GS 12 261 -267 2 26 3 1 1 68

80256 95 2 JH 12 287 -314 3 1 10 9 6 1 1 46

80065 95 2 GS 13 270 -244 5 32 40 7 1 1 101

80067 95 2 GS 13 2%  -99 4 56 22 2 99

8023 9 2 JH 14 231 -321 12 33 40 26 9 3 138

80476 9 2 JM 14 240 61 25 25 70 15 5 155

80477 95 2 JIM 14 220 -213 14 10 14 7 2 62

80241 95 2 JH 15 253 60 3 9 5 6 4 2 1 45

80242 95 2 JH 15 244 222 5 10 10 8 4 1 53

80244 95 2 JH 15 271 -306 9 2 6 2 29

80245 9 2 JH 15 308 -7,1 40 15 14 15 19 20 6 1 130

8109 9 3 GS 16 267 -158 18 4 5 1 2 5 35

8113 9% 3 GS 16 266 ~-135 5 1 3 3 2 4 4 2 24

8129 9 3 GS 16 265 -96 34 5 3 1 1 3 2 3 52

8137 9% 3 GS 16 265 -152 2 4 2 7 9 18 5 47

86147 9 4 GS 16 268 -97 33 1 2 1 2 2 2 1 1 45

86197 9 4 GS 16 212 -82 16 1 6 5 1 4 3 12 7 6 61

8214 9 4 GS 16 268 -101 11 3 8 6 2 2 12 10 7 1 1 63

8233 9 4 GS 16 268 -87 27 2 4 3 5 1 2 44

8238 9 4 GS 16 268 -53 49 7 5 1 1 3 1 67

86256 95 4 GS 16 268 -84 19 2 4 3 17 17 1 8 81

86283 9 4 GS 16 270 -98 10 2 3 3 1 3 3 7 32

86287 95 4 GS 16 2715 95 6 1 1 3 2 4 6 8 8 39

86201 9 4 GS 16 270 55 44 1 2 1 1 2 6 9 6 2 1 75

8109 9 3 GS 17 267 -158 18 4 5 1 2 5 35

8113 9% 3 GS 17 266 -135 5 1 3 3 2 4 4 2 24

8129 9 3 GS 17 265 96 34 5 3 1 1 3 2 3 52

8137 9% 3 GS 17 265 -152 2 4 2 7 9 18 5 47

86147 9 4 GS 17 268 -97 33 1 2 1 2 2 2 1 1 45

86197 9 4 GS 17 212 -82 16 1 6 5 1 4 3 12 7 6 61

8214 9 4 GS 17 268 -101 11 3 8 6 2 2 12 10 7 1 1 63

8233 9 4 GS 17 268 -87 27 2 4 3 5 1 2 44

86238 9 4 GS 17 268  -53 49 7 5 1 1 3 1 82

86256 9 4 <GS 17 268 -84 19 2 4 3 17 17 1 8 9%

86283 9 4 GS 17 270 -98 10 2 3 3 1 3 3 7 47

8287 9 4 GS 17 215 95 6 1 1 3 2 4 6 8 8 54

86201 9 4 GS 17 270 -55 44 1 2 1 1 2 6 9 6 2 1 0

86109 9 3 GS 18 267 -158 18 4 5 1 2 5 50

8113 9% 3 GS 18 266 -135 5 1 3 3 2 4 4 2 39

8129 9% 3 GS 18 265 96 34 5 3 1 1 3 2 3 67

8137 9% 3 GS 18 265 -152 2 4 2 7 9 18 5 62

86147 9 4 GS 18 268 -97 33 1 2 1 2 2 2 1 1 60

86197 9 4 GS 18 2712 -82 16 1 6 5 1 4 3 12 7 6 76

86214 9 4 GS 18 268 -101 11 3 8 6 2 2 12 10 7 1 1 78

8233 9 4 GS 18 268 -87 27 2 4 3 5 1 2 59

8238 9 4 GS 18 268 -53 49 7 5 1 1 3 1 82

86256 9 4 GS 18 268 -84 19 2 4 3 17 17 1 8 9%

86283 9% 4 GS 18 270 -98 10 2 3 3 1 3 3 7 47

86287 95 4 GS 18 2715 95 6 1 1 3 2 4 6 8 8 54

86201 9 4 GS 18 270 -55 44 1 2 1 1 2 6 9 6 2 1 0

8113 9% 3 GS 19 266 -135 5 1 3 3 2 4 a4 2 39

8129 9% 3 GS 19 265 -96 34 5 3 1 1 3 2 3 67

8137 9% 3 GS 19 265 -152 2 4 2 7 9 18 5 62

8147 9 4 GS 19 268 -97 33 1 2 1 2 2 2 1 1 60

86197 9% 4 GS 19 2712 -82 16 1 6 5 1 4 3 12 7 6 76

86214 9 4 GS 19 268 -101 11 3 8 6 2 2 12 10 7 1 1 78

86233 9 4 GS 19 268 -87 27 2 4 3 5 1 2 59

86238 9 4 GS 19 268 -53 49 7 5 1 1 3 1 82

8256 9 4 GS 19 268 -84 19 2 4 3 17 17 1 8 9%

8283 9% 4 GS 19 270 -98 10 2 3 3 1 3 3 7 47

8287 95 4 GS 19 2715 95 6 1 1 3 2 4 6 8 8 54

86201 95 4 GS 19 270 55 44 1 2 1 1 2 6 9 6 2 1 0

80254 96 2 JH 20 214 -305 9 13 1 4 5 1 47

80454 96 2 JM 20 200 -197 29 21 2 8 1 2 77

80281 9% 2 JH 21 295 -103 6 2 7 39 10 1 79

80200 9% 2 JH 21 275 -233 6 4 1 9 7 1 1 1 1 45

80613 9% 3 GS 22 275 -189 4 9 23 1 3 64

80626 96 3 GS 22 2712 -203 9 4 10 15 9 1 62

80630 96 3 GS 22 273 -196 3 1 2 6 1 7 1 50
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80642 9 3 GS 22 284 -149 20 3 4 2 1 1 45
80657 9% 3 GS 22 283 -89 99 7 120
80666 9 3 <GS 22 282 -146 21 3 1 11 4
80613 9% 3 GS 23 275 -189 4 9 23 1 3 64
80626 9% 3 GS 23 272 -203 9 4 10 15 9 1 62
80630 9% 3 GS 23 273 -196 3 1 2 6 1 7 1 50
80642 9% 3 GS 23 284 -149 20 3 4 2 1 1 45
80657 9% 3 GS 23 283 -89 99 7 120
80666 9% 3 GS 23 282 -146 21 3 1 11 4
80613 9% 3 GS 24 275 -189 4 9 23 1 3 64
80626 9% 3 GS 24 272 -203 9 4 10 15 9 1 62
80630 9% 3 GS 24 273 -196 3 1 2 6 1B 7 1 50
80642 9 3 GS 24 284 -149 20 3 4 2 1 1 45
80657 9% 3 GS 24 283 -89 99 7 120
80666 96 3 GS 24 282 -146 21 3 1 11 41
Total 1801 4342 3420 1576 350 325 444 430 213 42 9 1 14133
% 12,7 307 242 112 25 23 31 30 15 03 01

Tablel.20. Selected pelagic stations from “ day-deep”. Number of redfish in every length group.
Vesselscodes seeintable|.1.
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80022 994 1 JH 25 373 -4,2 192 53 7 268
80079 995 2 GS 26 360 30 20 12 67 8 122
Total 20 204 120 15 390
% 51 523 308 38
Tablel.21. Selected bottom stations from “ day-deep”. Number of redfish in every length group.
Vesselscodes seeintablel.l1.
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80023 994 1 JH 25 365 -28 77 118 114 5 3 1 334
80080 995 2 GS 26 358 20 150 25 225 40 5 1 20 5 486
Total 150 102 343 154 10 3 2 20 5 820
% 183 124 418 188 1.2 04 0,2 24 0,6
Tablel.22. Selected pelagic stations from “night-deep”. Number of redfish in every length group.
Vessels codes seeintablel.l.
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41013 93 1 GS 27 370 -251 10 68 32 5 115
41029 93 1 GS 28 350 -66 5 493 498
41034 93 1 GS 29 336 -58 160 160
41037 93 1 GS 30 344 -234 13 970 78 1061
41043 93 1 GS 31 390 -155 2 48 18 4 1 73
41044 93 1 GS 32 418 -339 5 29 46 12 1 1 1 95
41049 93 1 GS 33 370 -209 1 39 16 1 1 58
41075 93 2 GS 34 305 -256 1 34 17 2 54
41088 93 2 GS 35 362 -183 9 359 5 373
80361 93 2 JH 36 415 -109 2 36 94 20 6 4 162
80038 94 1 JH 37 327 -293 15 29 7 51
80057 95 2 GS 38 403 -314 97 3 2 1 1 1 1 106
80082 95 2 GS 39 386 -280 9 5 43 11 2 70
80089 95 2 GS 40 401 -173 11 26 8 2 47
80096 95 2 GS 41 476 -142 2 2 105 54 5 7 1 176




Appendix

[}
o — Q
S o £ 2 _EgP ¢ 5 I 3323 8T 2B I s
o o < " T = © ) ) \ \ \ \ \ \ ) ) ) ) \ =
= > & 0 0 52 ¢ o 1 o 1’ O W O W O W 9o | o g
o) =z > no 5 A 4 & N ®® o I < . n ©
n ]
80275 9 2 JH 42 368 -244 88 6 2 %
80287 9 2 JH 43 441 253 13 4 97 47 10 9 7 187
80350 95 2 JH 44 400 -152 20 20
80070 9% 2 GS 45 350 217 49 1 50
80112 9 3 GS 46 428 -237 46 46
80299 9 2 JH 47 364 -253 63 63
80306 9 2 JH 48 435 -258 178 178
80313 9 2 JH 49 410 -250 168 168
80327 9% 2 JH 50 319 -234 88 1 89
80334 9 3 JH 51 359 -260 68 1 1 70
Total 948 2264 606 180 27 25 10 4 1 1 4066
% 233 557 149 44 07 06 02 01

Tablel.23. Selected bottom stations from “night-deep”.

Vesselscodeseeintablel.l.

Number of redfish in every length group.
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41014 93 1 GS 27 448 -328 52 76 26 1 7 1 173
41028 93 1 GS 28 375 -340 6 26 7 1 40
41035 93 1 GS 29 350 -79 1296 293 42 1631
41038 93 1 GS 30 354 -278 39 137 56 232
41042 93 1 GS 31 390 -101 14 54 14 12 8 102
41045 93 1 GS 32 418 -357 28 32 12 8 12 8 100
41050 93 1 GS 33 380 -308 1 14 19 11 2 2 49
80559 93 2 Lizy 34 295 -113 126 105 82 3 4 320
80564 93 2 LIZYy 34 345 -76 29 129 47 12 8 225
80526 93 1 Lizy 35 350 -131 1 143 21 3 168
80527 93 1 LIzy 35 365 -252 4 47 4 55
80528 93 1 Lizy 35 203 -362 4 172 16 192
80360 93 2 JH 36 380 -229 5 41 25 7 5 1 1 115
80568 93 2 LIZY 36 411 -261 10 14 8 13 10 1 1 57
80584 93 2 Lizy 36 412 58 60 75 24 20 50 13 1 243
80039 94 1 JH 37 268 -364 3 10 18 2 1 4 2 1 1 52
80245 95 2 JH 38 308 -7,1 40 15 4 15 19 20 6 1 130
80083 95 2 GS 39 374 -242 13 66 45 1 2 1 1 1 130
80090 9 2 GS 40 391 -223 47 49 9 4 1 1 111
80286 95 2 JH 40 39 -87 6 1 46 63 2 15 1 1 155
80097 95 2 <GS 41 478 -246 13 309 542 63 132 95 13 1167
80273 95 2 JH 42 293 -261 42 5 84 66 3 1 3 204
80516 9 2 JM 42 248 -154 15 1 4 4 2 26
80517 9 2 JM 42 253 -206 14 1 5 2 22
80288 95 2 JH 43 456 -284 9 170 150 35 32 6 402
80105 9 2 GS 44 288 -215 3 2 2 5 7 3 22
80349 95 2 JH 44 450 -69 1 69 67 28 55 11 231
80351 95 2 JH 44 38 -25 1 2% 22 1 7 67
80071 9% 2 GS 45 360 -258 4 7 50 100 13 2 176
80072 9 2 GS 45 340 -20 3 27 234 201 465
80113 96 3 GS 46 440 -245 3 1 4 47 29 8 2 2 2 148
80292 96 2 JH 47 330 -149 9 17 10 52 33 5 5 1 1 133
80208 96 2 JH 47 342 259 16 37 25 119 70 4 271
80300 9 2 JH 47 365 -186 2 19 21 37 25 2 1 1 1 109
80304 9 2 JH 48 417 67 11 18 1 1 2 33
80305 9 2 JH 48 431 -218 3 2 20 4 13 2 82
80307 96 2 JH 48 431 -204 7 19 12 28 7 2 195
80311 9 2 JH 48 375 66 10 12 2 23 16 2 2 1 68
80312 9 2 JH 48 403 -192 1 8 2 4 19 1 75
80075 96 2 <GS 49 432 216 7 14 99 318 134 7 579
80305 9% 2 JH 49 431 -218 3 2 20 4 13 2 82
80312 96 2 JH 49 403 -192 1 8 12 19 1 75
80314 9 2 JH 49 420 -231 1 1 32 48 12 1 1 9
80316 96 2 JH 49 408 -187 6 13 11 33 22 2 1 88
80268 9 2 JH 50 333 -26 13 5 6 73 89 19 10 6 1 222
80333 9% 3 JH 51 330 -201 41 9 29 40 3 2 124
8033 9% 3 JH 51 368 -251 20 8 20 97 23 9 4 3 1 185
80336 9 3 JH 51 288 -174 5 5 5 10 25
Total 286 2312 2377 2795 1032 525 217 65 28 9 3 3 9652
% 30 240 246 290 107 54 22 07 03 01

67
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Appendix |l The selected independent database (1999-2000).

Cod

Tablell.1. Selected pelagic stations from “day shallow” in the independent database. Number of cod from
every length group. Vesselscodesis: GS = G.O. Sars, JH = Johan Hjort, JM = Jan Mayen, MS = Michael Sars,
LIZY = Anny Kraener, XWX = Varegg, LADD = Hopen.
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80866 99 8 MS 1 232 31,7 2 15 4 4 42 97 59 37 11 4 2 2 279
81126 99 8 JH 2 228 9,69 2 20 44 42 26 13 3 4 154
81159 99 8 JH 3 166 -3,18 3 5 8 13 9 8 2 1 2 51
81160 99 8 JH 4 225 -1,29 3 9 15 7 2 1 1 38
81171 99 8 JH 5 184 16,26 1 9 28 34 18 11 1 1 1 105
81172 99 8 JH 6 166 314 8 10 4 2 1 25
81174 99 8 JH 7 172 -32 1 2 12 17 14 4 50
81175 99 8 JH 8 123 16 1 14 34 25 11 6 1 92
81176 99 8 JH 9 141 6,69 5 25 118 147 128 79 29 10 541
81177 99 8 JH 10 189 15,71 3 10 23 28 25 10 4 1 1 1 106
81179 99 8 JH 11 191 31,36 1 3 33 28 20 10 5 1 101
80084 00 2 GS 12 290 3,57 1 5 12 9 4 2 1 34
80093 00 2 GS 13 277 3,93 16 20 56 56 16 20 12 4 200
80101 00 2 GS 14 276 4,17 3 9 7 14 8 2 43
80119 00 2 GS 15 235 -2,39 1 1 2 7 13 4 3 1 1 33
80144 00 2 GS 16 297 7 2 3 6 2 4 4 1 22
80249 00 2 JH 17 265 0,77 2 19 12 3 2 38
80257 “00 2 JH 18 250 4,8 10 140 212 238 137 42 10 3 3 795
Total 1 4 31 197 304 552 572 479 314 163 59 14 11 1 4 1 2707
% 0,1 11 73 112 204 211 177 116 6,0 22 05 04 0,1
Tablell. 2. Selected Bottom stations from “day shallow” ” in the independent database. Number of cod from
every length group. Vesselscodesseetablell.1
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80883 99 8 MS 1 257 155 64 60 8 1 4 1 1 1 4 1 3 1 3 4 15€
81125 99 8 JH 2 235 1949 12 20 9 6 13 6 2 7 7 4 5 1 1 9z
81127 99 8 JH 2 220 205 4 8 16 28 20 20 10 10 4 9 6 3 6 2 3 1 1 1 152
81128 99 8 JH 2 178 052 20 28 36 29 18 8 20 15 9 8 10 2 202
81165 99 8 JH 3 120 511 3 2 43 69 71 30 6 3 227
81167 99 8 JH 3 145 3511 80 7 1 21 42 145 101 138 42 23 16 3 61¢
81178 99 8 JH 3 183 2548 73 40 21 27 40 45 33 46 41 16 9 6 2 39¢
81178 99 8 JH 4 183 2548 73 40 21 27 40 45 33 46 41 16 9 6 2 39¢
81167 99 8 JH 5 145 3511 80 7 1 21 42 145 101 138 42 23 16 3 61¢
81178 99 8 JH 5 183 2548 73 40 21 27 40 45 33 46 41 16 9 6 2 39¢
81165 99 8 JH 6 120 511 3 2 43 69 71 30 6 3 227
81167 99 8 JH 6 145 3511 80 7 1 21 42 145 101 138 42 23 16 3 61¢
81178 99 8 JH 6 183 2548 73 40 21 27 40 45 33 46 41 16 9 6 2 39¢
81165 99 8 JH 7 120 511 3 2 43 69 71 30 6 3 227
81167 99 8 JH 7 145 3511 80 7 1 21 42 145 101 138 42 23 16 3 61¢
81178 99 8 JH 7 183 2548 73 40 21 27 40 45 33 46 41 16 9 6 2 39¢
81165 99 8 JH 8 120 511 3 2 43 69 71 30 6 3 227
81167 99 8 JH 8 145 3511 80 7 1 21 42 145 101 138 42 23 16 3 61¢
81165 99 8 JH 9 120 511 3 2 43 69 71 30 6 3 227
81167 99 8 JH 9 145 3511 80 7 1 21 42 145 101 138 42 23 16 3 61¢
81178 99 8 JH 9 183 2548 73 40 21 27 40 45 33 46 41 16 9 6 2 39¢
81167 99 8 JH 10 145 3511 80 7 1 21 42 145 101 138 42 23 16 3 61¢
81178 99 8 JH 10 183 2548 73 40 21 27 40 45 33 46 41 16 9 6 2 39¢
81167 99 8 JH 11 145 3511 80 7 1 21 42 145 101 138 42 23 16 3 61¢
81178 99 8 JH 11 183 2548 73 40 21 27 40 45 33 46 41 16 9 6 2 39¢
80083 00 2 GS 12 274 -03 7 1 1 4 6 6 8 5 6 1 1 4€
80085 00 2 GS 12 282 099 14 1 4 1 3 5 9 5 3 2 2 4¢
80091 00 2 GS 13 246 -211 72 21 25 28 23 29 35 37 31 27 10 2 1 1 1 34z
80092 00 2 GS 13 269 417 29 6 16 34 19 4 3 4 7 8 1 2 1 134
80100 00 2 GS 14 362 136 32 6 6 9 4 8 6 12 18 24 9 8 3 1 1 1 1 14¢
80102 00 2 GS 14 287 -232 11 3 6 4 8 10 14 9 13 5 3 1 1 8¢
80108 00 2 GS 14 360 -1,76 1 1 1 5 2 4 3 4 7 1 1 1 31
80118 00 2 GS 15 270 445 15 8 6 11 3 7 4 9 8 15 9 1 1 1 9
80143 00 2 GS 16 288 6,08 20 12 4 1 2 3 2 4 8 7 1 1 1 2 6¢
80145 00 2 GS 16 309 1,58 2 2 1 4 8 10 22 14 6 2 2 1 74
80248 00 2 JH 17 258 328 50 41 138 277 69 14 5 594
80256 00 2 JH 18 249 257 67 27 69 104 57 27 32 22 12 7 7 2 2 43¢
80258 00 2 JH 18 257 372 26 26 85 89 41 26 35 10 2 2 2 344
Total 1619 649 658 846 784 1084 1950 1698 1733 653 357 211 62 14 12 2 3 1 1233€
% 131 53 53 69 64 88 158 138 140 53 29 17 05 01 01
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Tablell.3. Selected pelagic stations from “night shallow” in the independent database. Number of cod from
every length group. Vessels codes seetablell.1
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80260 00 2 JH 19 210 -191 3 1 8 21 23 12 6 74
80262 ‘00 2 JH 20 187 -333 5 5 11 4 2 27
Total 3 1 13 26 34 16 8 101
% 30 10 129 257 337 158 79
Tablell. 4. Selected Bottom stations from “night shallow” ” in the independent database. Number of cod from
every length group. Vessels codesseetablell.1
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80259 00 2 JH 19 226 898 17 6 7 1 11 9 1 3 4 59
80261 00 2 JH 19 198 -267 35 12 14 15 21 28 24 8 5 1 163
80055 00 2 GS 20 190 -18 11 7 9 28 4 14 4 2 1 1 118
80056 00 2 GS 20 18 -252 19 19 13 7 10 2 5 1 3 2 81
80261 00 2 JH 20 198 -267 35 12 14 15 21 28 24 8 5 1 163
80263 00 2 JH 20 182 -306 12 34 52 56 118 44 17 2 1 1 337
Total 129 90 100 122 222 125 75 21 18 7 2 1 921
% 140 98 118 132 241 136 81 23 20 08 02 01

Haddock

Tablell.5. Selected pelagic stations from “day shallow” in the independent database. Number of haddock in
every length group. Vessels codes seetablell.1

)
o — 2
S . £ 3% _ 552 3332383 23338 g
o 51 c ” © 2 «© ' ' ' ' ' ' ' ' ' ' ' ' ' ' 5
= > & 9o o 92 - o w o 1w 9o W O W Q W 9 W O W 2
o = S m©T S 4 4 d & ® o < O 1w © © ~ ~
v %)
81159 99 8 JH 1 28 -318 5 9 329 108 5 540
81160 99 8 JH 2 218 -1,29 33 299 665 133 22 1152
81163 99 8 JH 3 219 21,99 3 9 13 25
8164 99 8 JH 4 219 8,87 2 17 58 3 10 5 1 129
81169 99 8 JH 5 220 28557 3 6 8 3 20
81171 99 8 JH 6 220 16,26 4 11 13 7 1 36
81172 99 8 JH 7 220 314 1 12 39 25 2 1 80
81173 99 8 JH 8 220 -0,67 1 4 27 12 6 50
81174 99 8 JH 9 220 -32 3 3 5 10 2 105
81175 99 8 JH 10 221 16 3 8 140 5 6 295
81176 99 8 JH 11 221 6,69 1 33 141 587 359 43 1174
81177 9 8 JH 12 221 15,71 1 5 31 2 1 3 73
81179 99 8 JH 13 221 31,36 4 30 66 49 6 155
80093 00 2 GS 14 44 393 8 3% 8 12 32 12 8 116
80101 00 2 GS 15 45 417 1 1 2 9 20 3B 8 2 1 88
80119 00 2 GS 16 47 -239 1 3 2 7 2 4 1 20
Total 2 3 8 48 104 759 2101 878 140 11 3 1 4058
% 01 02 12 26 187 518 216 34 03 01

Tablell.6. Selected bottom stations from “day shallow” in the independent database. Number of haddock in
every length group. Vessels codes seetablell.1

o
o — 2
S . £ % _ E£2 I3 328383 2 3338 g
o 8 < » o 29 © ' ' ' ' ' ' ' ' ' ' ' ' ' ' =
S > 2 0o o 992 c o 1w o W 9 Ww 9 Ww o v 9 w o w; °
% =z S mT S — - N N ®m ™o 3 < L I © © ~ ©~

%)
Bll65 9 8 JH 1 219 511 4 4 75 38 18 4 1 185
81167 99 8 JH 1 220 3511 56 19 7 37 168 157 52 7 510
81178 99 8 JH 1 221 2548 5 225 5 10 3 9 5 4 2 5 1 325
81178 9 8 JH 2 221 2548 5 225 5 10 3 9 5 4 2 5 1 325
81165 99 8 JH 3 219 511 4 45 75 38 18 4 1 185
81167 99 8 JH 3 220 351 s 19 7 37 18 15 5 7 7 510
81178 9 8 JH 3 221 2548 5 225 5 10 3 9 5 4 2 5 1 325
Bl65 9 8 JH 4 219 511 4 45 75 38 18 4 1 185
81167 99 8 JH 4 220 3511 6 19 7 37 168 15 52 7 7 510
81165 99 8 JH 5 219 511 4 45 75 38 18 4 1 185
81167 99 8 JH 5 220 3511 s 19 7 37 18 15 52 7 7 510
8178 99 8 JH 5 221 2548 5 225 56 10 3 9 5 4 2 5 1 325
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81167 99 8 JH 6 220 3511 56 19 7 37 168 157 52 7 7 510
81178 99 8 JH 6 221 2548 5 225 56 10 3 9 5 4 2 5 1 325
81165 99 8 JH 7 219 511 4 45 75 38 18 4 1 185
81167 99 8 JH 7 220 3511 56 19 7 37 168 157 52 7 7 510
81178 99 8 JH 7 221 2548 5 225 56 10 3 9 5 4 2 5 1 325
81167 99 8 JH 8 220 3511 56 19 7 37 168 157 52 7 7 510
81178 99 8 JH 8 221 2548 5 225 56 10 3 9 5 4 2 5 1 325
81165 99 8 JH 9 219 511 4 45 75 38 18 4 1 185
81167 99 8 JH 9 220 3511 56 19 7 37 168 157 52 7 7 510
81178 99 8 JH 9 221 2548 5 225 56 10 3 9 5 4 2 5 1 325
81165 99 8 JH 10 219 511 4 45 75 38 18 4 1 185
81167 99 8 JH 10 220 3511 56 19 7 37 168 157 52 7 7 510
81165 99 8 JH 11 219 511 4 45 75 38 18 4 1 185
81167 99 8 JH 11 220 3511 56 19 7 37 168 157 52 7 7 510
81178 99 8 JH 11 221 2548 5 225 56 10 3 9 5 4 2 5 1 325
81167 99 8 JH 12 220 3511 56 19 7 37 168 157 52 7 7 510
81178 99 8 JH 12 221 2548 5 225 56 10 3 9 5 4 2 5 1 325
81167 99 8 JH 13 220 3511 56 19 7 37 168 157 52 7 7 510
81178 99 8 JH 13 221 2548 5 225 56 10 3 9 5 4 2 5 1 325
80091 00 2 GS 14 44 -211 35 154 51 12 2 2 21 19 296
80092 00 2 GS 14 44 417 136 531 39 14 2 4 6 5 1 738
80100 00 2 GS 16 45 136 72 257 57 16 6 3 3 9 3 426
80102 00 2 GS 16 45 -2,32 101 445 43 9 2 3 7 14 6 1 1 632
80108 00 2 GS 16 46 -1,76 78 198 24 3 1 1 305
80118 00 2 GS 19 47 445 63 389 54 11 1 2 1 1 1 1 524

Total 540 5121 1112 259 522 2488 2578 1020 258 177 21 14096

% 38 33 79 18 37 177 183 72 18 13 01

Tablell.7. Selected pelagic stations from “night shallow”
every length group. Vessels codes seetablell.1

in the independent database. Number of haddock in
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80104 00 2 GS 17 287 -253 39 157 24 16 4 6 10 8 4 268
80116 00 2 GS 18 254 -116 23 7 8 2 1 3 4 3 51
80140 00 2 GS 22 258 -291 3 18 8 3 8 13 17 17 4 91
80206 00 2 JH 23 224 -999 36 147 33 82 2 6 6 2 314
80260 00 2 JH 24 210 -191 50 119 307 105 18 599
80262 00 2 JH 25 187 -333 148 453 253 17 871
80297 00 2 JH 26 231 -30,7 15 315 67 58 3 458
Total 291 1232 699 289 37 26 36 31 11 2652
% 110 465 264 109 14 10 14 12 04
Tablell.8. Selected bottom stations from “night shallow” in the independent database. Number of haddock in
every length group. Vessels codes seetable 1.1
o ()
) IS < o < o S o ¥ 9 ¥ o g o I o
S 5 E A g €2 3 24 &8 ®» ® ¥ ¥ nH b O 8 N R G
o pre S =9 ' ' ' ' ' ' ) ) ) ) \ \ ! ! =
= $ 2 2 2 892 c 9 ¥ Q© W Q W O W Q W Q9 W O b °
% = S mT 5 < < N a4 ® o § < ;v 0w O © ~ ~
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80103 00 2 GS 17 276 -161 20 119 21 6 2 2 2 4 176
80105 00 2 GS 17 290 -301 24 135 28 9 1 4 6 7 5 3 1 223
80106 00 2 GS 17 304 -276 4 9 7 1 8 6 4 2 41
80107 00 2 GS 18 285 -131 41 74 9 1 2 2 1 3 2 135
80115 00 2 GS 18 271 -17 27 135 14 1 1 1 1 1 1 182
80120 00 2 GS 18 235 -94 35 168 26 5 5 2 4 2 2 249
80139 00 2 GS 22 251 -264 25 112 8 3 1 1 1 1 152
80141 00 2 GS 22 274 -223 49 200 21 2 1 2 2 1 1 1 1 1 282
80207 00 2 JH 23 200 -235 24 76 95 201 3 5 3 407
80208 00 2 JH 23 198 -353 74 160 176 188 8 4 4 614
80354 00 2 P3 23 165 -202 70 388 79 89 7 10 51 19 2 715
80355 00 2 P3 23 180 -334 12 84 17 8 8 7 15 6 4 161
80259 00 2 JH 24 226 -898 4 28 3 2 37
80261 00 2 JH 24 198 -26,7 11 36 24 8 1 80
80055 00 2 GS 25 190 -18 9 11 1 21
80261 00 2 JH 25 198 -26,7 11 36 24 8 1 80
80263 00 2 JH 25 182 -306 110 439 439 80 1068
80075 00 2 GS 26 229 -957 70 334 60 20 8 5 30 13 3 543
80293 00 2 JH 26 216 -6,32 10 106 59 26 5 3 1 210
80294 00 2 JH 26 225 -159 60 214 90 42 10 32 48 20 2 518
80295 00 2 JH 26 224 -256 30 131 211 127 33 24 28 11 2 597
80296 00 2 JH 26 229 -303 35 320 232 176 42 27 34 14 1 881
Total 755 3315 1644 1003 124 128 245 115 29 6 4 1 2 1 7372
% 102 450 223 136 17 17 33 16 04 01 01
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Tablell.9. Selected pelagic station from “day-deep” in the independent database. Number of haddock in
every length group. Vessel code seetablell.1

()
o —_ —
S L £ 9 - 55233 3R38%2 38381 Rg
- o) S %) ®© :CIJ [ ' ' ' ' ' ' ' ' ' ' ' ' ' ' *5
F > 2 2% 8383 8 KL 818 Q818388 R L
(2]
80136 00 2 GS 21 317 3,38 1 6 12 9 7 5 1 41
% 24 146 293 220 171 122 24
Tablel1.10. Selected bottom station from “day-deep” in the independent database. Number of haddock
in every length group. Vessel code seetablell.1
o — 2
S 5 £ % - 5523 33RIBIIIBIBIRg
2 ® S5 o ¥ ¢£2cd ' ' ' ' ' ' ) ) ] ] ] ] ' ' 5
g > 2 ¢ % 88528818818 QYB BB R RS
(%)
80137 00 2 GS 21 308 -29 87 471 29 15 13 17 12 17 22 6 3 692
% 126 681 42 22 19 25 17 25 32 09 04
Tablell.11. Selected pelagic stations from “night deep” in the independent database. Number of
haddock in every length group. Vessel codes seetablell.1
o — 2
S . £ 32 - 552 3333383 %F%2 38338381 Rg
2 3 5 o 8 g2cd ! ! ! ! ] ! ] ! ] ] ] ] ! ! 5
g > 2 2% 88 9 88 88 BT QL3 B8 8RR
[92]
80097 00 2 GS 15 360 -296 13 21 2 2 1 2 41
80123 00 2 GS 20 363 -288 34 175 28 3 1 241
Total 47 196 30 3 2 1 2 1 282
% 16,7 695 106 11 07 04 07 0,4
Tablell.12. Selected bottom stations from “night deep” in the independent database. Number of
haddock in every length group. Vessel codes seetablell.1
o — o
S L £ 3% -582323IR238%¢%3838FRg
= ko) S 1) ®© zw © ' ' ' ' ' ' ' ' ' ' ' ' ' ' *5
g > 2 2% 835 3 8 QK88 B YR BB R LK
n
80089 00 2 GS 15 330 =27 2 21 7 1 5 3 1 40
80113 00 2 GS 20 310 -29 7 73 40 4 4 1 2 2 1 1 135
Total 9 94 47 4 5 6 5 3 1 1 175
% 51 537 269 23 29 34 29 17 06 06
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Redfish

Tablel1.13. Selected pelagic station from “night deep” in the independent database. Number of redfish
in every length group. Vessel codes seetablell.1

)
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80125 00 2 GS 1 430 -129 1 1 4 6 28 12 2 54

% 19 19 74 111 519 222 37

Tablell.14. Selected bottom stations from*“night deep” in the independent database. Number of redfish
in every length group. Vessel codes seetablell.1

)
o — 9
< o ¥ o ¥ 9 ¥ 9 ¥ O % O
c s = 9 = gf 2 ¢ o 3 4 d QA ®» ® ¥ ¥ D D O O T
o > c » T =92 a ) \ ! ! ! ! ! ! ) ) ) ) | | 5
S > 2 9 4 92 o 1 O 1w O W 9o W 9 w o 1w o w 2
g s 2 ad° S 4 4 & N ® ® ¥ ¥ b b © ©
n
8112 0 2 GS 20 197 5 1 19 12 2 1 54
80124 0 2GS 30 218 1 0 5 20 10 1 2 49
Total 1 520 39 22 3 3 103
% 1,0 146 194 379 214 29 2.9

Appendix I11. Quartile lengths
Cod

Tablelll.l. Quartilelengths (cm) of cod in day and from pelagic and bottom trawl. Shallow pairsare
from 1-35 and deeper than 300 meters are 89-105. (Figure 4.1.).

Pelagic trawl Bottom trawl
L 25 L 50 L75 Pair L 25 L 50 L75
44,6 51,7 57,1 1 19,5 33,8 49,7
13,5 17,0 18,5 2 14,2 17,7 22,5
30,1 37,3 39,2 3 27,2 32,3 38,6
31,6 35,7 38,8 4 27,5 36,1 46,9
40,9 46,3 52,3 5 37,2 46,9 53,6
43,4 50,1 56,1 6 35,8 48,2 53,5
473 51,5 55,0 7 35,8 48,2 53,5
48,3 52,3 55,7 8 50,5 55,7 59,3
40,8 44,9 49,1 9 23,7 422 49,2
43,1 46,8 50,0 10 12,1 14,2 19,5
45,6 48,9 54,0 11 12,9 30,4 51,1
43,0 472 51,6 12 25,7 34,5 455
35,2 40,4 49,8 13 13,8 38,9 53,1
49,8 53,4 60,6 14 30,0 52,0 62,3
11,3 12,5 13,8 15 13,4 36,3 45,1
425 46,8 51,4 16 32,0 38,1 47,8
11,3 12,5 13,8 17 11,5 13,1 14,6
55,6 59,4 64,1 18 35,0 50,0 60,1
40,5 43,8 48,5 19 39,2 45,5 52,0
42,0 46,1 51,5 20 39,2 455 52,0
46,5 55,9 64,5 21 13,3 16,2 18,8
30,3 32,8 35,7 22 32,6 36,4 40,4
63,5 68,6 73,9 23 13,6 17,1 23,9
56,8 61,7 70,5 24 15,8 27,4 39,3
53,4 57,9 63,2 25 13,2 20,8 33,1
57,7 62,9 67,2 26 18,1 27,3 40,0
33,0 37,0 425 27 32,0 39,1 459
45,0 49,0 53,0 28 13,2 19,7 45,1
30,2 32,6 35,0 29 15,1 23,5 32,9
12,8 15,6 18,2 30 15,1 20,6 39,9
46,6 53,1 59,7 31 41,2 459 51,0
54,7 68,4 76,4 32 43,5 48,2 55,8
49,9 63,3 72,3 33 43,5 48,2 55,8
48,6 57,5 72,3 34 40,3 46,5 53,6
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Pelagic trawl

Bottom trawl

L 25 L 50 L 75 Pair L 25 L 50 L75
485 54,4 63,1 35 47,7 54,8 62,3
38,3 439 51,9 89 43,0 53,0 59,1
42,7 47,1 51,3 90 28,9 46,5 54,4
50,5 54,3 62,7 91 14,7 56,7 65,8
45,9 48,8 53,6 92 13,3 32,2 53,0
40,9 46,9 52,3 93 13,9 46,3 57,5
11,6 13,2 14,8 94 21,1 27,9 36,0
453 50,0 54,7 95 21,5 40,3 52,3
14,1 40,7 49,4 96 13,8 43,2 56,9
50,6 57,5 63,8 97 53,0 58,9 65,4
475 56,4 61,0 98 11,5 13,0 14,5
11,3 12,6 13,8 99 11,6 13,2 14,9
11,3 12,5 13,8 100 19,5 45,6 65,3
11,3 12,5 13,8 101 15,4 19,0 24,8
11,3 12,5 13,8 102 14,3 17,8 32,8
56,2 64,1 70,2 103 13,3 17,0 23,2
11,8 13,6 18,2 104 13,6 193 25,1
53,8 61,0 64,5 105 17,6 22,8 31,4

Tablelll.2. Quartilelengths (cm) of cod in night and from pelagic and bottom trawl. Shallow pairsare

from 36-88 and deeper than 300 metersis 106-129. (Figure 4.1.).

Pelagic trawl

Bottom trawl

L 25 L 50 L 75 Pair L 25 L 50 L75
37,0 48,3 53,2 36,0 48,8 54,5 60,0
28,1 33,0 39,8 37,0 18,6 31,0 44,8
31,0 34,0 46,7 38,0 26,9 34,8 47,2
31,2 33,8 37,5 39,0 32,0 37,3 44,6
155 18,8 23,8 40,0 17,4 26,2 30,8
24,8 27,4 29,8 41,0 28,5 32,5 36,9
18,4 21,4 23,9 42,0 21,5 28,1 34,3
22,2 27,5 32,8 43,0 25,7 31,4 36,6
23,1 26,7 30,4 44,0 28,6 32,4 36,3
30,8 34,4 38,5 45,0 37,0 46,2 52,9
36,6 44,2 50,8 46,0 37,8 47,2 52,8
36,9 44,2 52,8 47,0 38,0 48,0 52,2
21,4 23,9 27,2 48,0 17,3 21,8 36,7
27,6 30,8 34,1 49,0 17,3 21,8 36,7
47,5 52,9 57,9 50,0 39,2 50,6 56,8
42,5 52,0 58,1 51,0 39,2 50,6 56,8
42,4 50,4 55,7 52,0 39,2 50,6 56,8
44,3 52,8 58,3 53,0 39,2 50,6 56,8
34,6 37,3 39,9 54,0 33,8 37,6 43,2
12,9 17,0 28,3 55,0 21,5 26,6 32,6
131 16,3 19,4 56,0 25,2 27,6 30,1
11,7 13,5 17,0 57,0 20,2 27,1 35,1
11,6 13,2 14,8 58,0 25,0 30,8 43,7
11,9 13,8 17,6 59,0 26,1 34,5 41,5
11,3 12,5 13,8 60,0 12,4 14,9 49,4
18,3 24,2 30,0 61,0 26,6 39,0 47,7
11,6 13,2 14,8 62,0 14,4 28,5 45,6
16,9 40,4 47,9 63,0 13,5 20,9 41,8
13,7 26,5 37,6 64,0 24,4 45,0 52,7
11,7 13,4 27,5 65,0 40,1 48,5 57,5
14,8 48,1 53,3 66,0 14,8 53,1 63,7
14,5 45,0 51,3 67,0 41,8 51,2 62,7
11,7 13,3 15,0 68,0 35,0 49,6 58,0
11,4 12,7 14,1 69,0 13,3 41,0 52,3
11,3 12,7 14,0 70,0 21,7 34,4 41,9
11,3 12,5 13,8 71,0 20,0 27,3 32,5
11,3 12,5 13,8 72,0 14,6 49,5 57,8
36,5 40,3 46,0 73,0 37,9 45,8 52,8
11,3 12,6 13,9 74,0 13,1 34,2 44,6
11,4 12,8 14,2 75,0 18,5 21,8 24,0
11,3 12,5 13,8 76,0 11,9 13,8 22,5
11,3 12,5 13,8 77,0 11,5 12,9 14,4
11,4 12,8 14,2 78,0 14,2 47,3 58,8
11,3 12,5 13,8 79,0 11,4 12,7 14,1
11,4 12,7 14,1 80,0 13,3 23,3 36,9
11,3 12,5 13,8 81,0 11,8 135 21,0
11,3 12,6 13,9 82,0 11,8 13,5 21,0
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Pelagic trawl Bottom trawl
L 25 L 50 L75 Pair L 25 L 50 L75
11,3 12,6 13,9 83,0 11,8 13,5 21,0
11,3 12,5 13,8 84,0 11,6 13,2 14,9
11,3 12,6 13,9 85,0 12,9 17,2 29,3
11,3 12,6 13,8 86,0 13,1 25,2 47,0
11,3 12,6 13,8 87,0 56,3 68,2 76,6
16,7 18,3 85,0 88,0 43,8 62,5 90,6
13,9 16,3 18,2 106,0 20,5 25,8 30,0
47,0 53,1 58,0 107,0 41,1 48,9 54,0
51,3 54,4 59,0 108,0 50,2 55,3 60,3
40,1 43,1 41,0 109,0 13,2 45,0 52,1
11,3 12,5 13,8 110,0 28,0 433 49,4
15,8 26,1 30,8 111,0 24,6 29,5 44,0
13,1 32,5 49,4 112,0 13,8 46,2 54,5
11,5 13,0 14,5 113,0 40,9 52,8 61,2
11,3 12,5 13,8 114,0 11,3 12,7 14,0
13,0 38,3 52,0 115,0 45,3 53,0 60,7
11,4 12,8 14,1 116,0 35,1 455 55,2
11,3 12,5 13,8 117,0 11,8 13,6 16,0
11,3 12,6 13,9 118,0 14,2 20,6 23,9
11,3 12,7 14,0 119,0 44,8 52,6 59,3
11,3 12,6 13,9 120,0 11,7 13,3 15,0
11,3 12,6 13,9 121,0 12,8 19,6 55,5
11,3 12,6 13,8 122,0 12,4 14,7 35,8
11,3 12,5 13,8 123,0 12,6 31,0 64,4
11,3 12,5 13,8 124,0 11,4 12,8 14,2
11,3 12,5 13,8 125,0 11,4 12,8 14,1
11,3 12,5 13,8 126,0 11,3 12,7 14,0
11,3 12,5 13,8 127,0 11,6 13,3 14,9
11,3 12,7 14,0 128,0 56,3 68,2 76,6
12,0 14,0 19,1 129,0 35,3 40,1 47,4

Haddock

Tablelll.3. Quartile lengths (cm) of haddock in day and from pelagic and bottom trawl. Shallow pairs
are from 1-23 and deeper than 300 metersis 78-88. (Figure 4.5.).

Pelagic trawl Bottom trawl
L 25 L 50 L 75 Pair L 25 L 50 L 75
12,9 18,3 28,3 1 14,4 21,7 325
11,5 12,9 14,4 2 12,1 14,3 17,2
34,5 38,1 44,6 3 16,9 27,3 34,9
39,1 43,9 48,8 4 16,9 21,3 30,7
42,9 46,9 50,5 5 13,1 16,4 20,0
43,2 47,2 51,3 6 16,8 19,5 24,9
36,4 38,6 41,8 7 35,2 38,3 42,1
36,0 39,2 43,2 8 14,5 19,0 25,4
35,6 39,2 43,7 9 13,8 17,8 24,2
36,8 40,2 438 10 22,2 29,9 36,3
30,8 35,8 39,5 11 14,4 18,9 28,0
40,6 46,3 49,7 12 12,6 15,3 18,2
41,6 45,0 48,4 13 15,3 18,3 40,5
42,9 46,4 49,3 14 12,9 15,7 18,4
40,7 43,7 471 15 16,8 19,0 38,2
42,4 46,1 49,2 16 16,3 19,3 36,8
41,9 454 48,5 17 16,2 19,2 35,0
423 46,2 49,1 18 15,9 18,1 30,3
42,0 45,7 49,3 19 16,2 19,0 31,3
415 453 48,9 20 19,6 26,1 40,4
15,3 16,9 28,8 21 16,0 18,7 30,3
42,3 46,2 49,7 22 15,5 17,2 18,9
31,8 36,4 457 23 39,1 46,7 51,5
429 46,5 491 78 15,7 19,7 25,6
37,0 39,9 438 79 13,5 18,9 34,0
39,6 42,9 46,4 80 14,0 16,9 19,4
40,1 43,0 46,4 81 15,2 16,8 18,5
42,8 46,3 48,8 82 14,0 16,8 19,3
43,9 47,1 49,9 83 14,1 16,9 19,4
40,0 441 48,3 84 19,5 38,6 457
15,8 17,4 19,1 85 16,3 18,8 43,1
47,1 50,8 54,2 86 14,3 16,7 18,8
47,6 51,0 53,8 87 16,4 18,2 20,0
46,9 51,1 56,0 88 16,6 18,7 30,8
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Tablelll.4. Quartilelengths (cm) of haddock in night and from pelagic and bottom trawl. Shallow pairs

arefrom 24-77 and deeper than 300 metersis 89-105. (Figure4.5.).

Pelagic trawl

Bottom trawl

L 25 L 50 L75 Pair L 25 L 50 C75
12,0 13,0 17,0 24 14,1 17,0 19,6
12,6 15,4 20,6 25 31,4 34,7 44,0
13,8 19,9 28,1 26 20,8 31,4 38,3
14,4 19,5 32,7 27 35,9 41,5 46,3
12,6 15,2 21,3 28 13,3 19,8 38,9
29,5 31,9 34,0 29 20,5 28,3 40,0
354 37,7 40,2 30 14,4 24,1 34,4
27,5 34,8 39,2 31 14,7 20,8 34,9
11,6 13,2 14,8 32 225 27,0 32,1
11,6 13,1 14,7 33 26,1 32,0 36,1
11,6 13,2 14,7 34 255 315 35,0
23,3 27,6 32,3 35 232 29,2 33,8
26,2 31,3 345 36 28,7 34,1 38,0
18,8 30,4 34,2 37 24,5 32,3 37,5
17,6 26,8 33,6 38 17,7 231 32,8
31,3 35,1 38,7 39 14,5 21,4 32,0
12,3 14,6 23,6 40 14,0 232 39,4
275 35,0 45,8 41 14,3 24,9 40,7
14,1 18,9 38,2 42 20,4 36,9 454
31,8 38,0 44,6 43 14,8 18,4 32,0
30,5 37,2 42,9 44 17,9 23,6 32,3
35,0 38,3 46,7 45 16,4 21,1 28,3
30,2 331 36,5 46 26,3 30,5 33,9
38,1 41,3 43,7 47 335 37,8 41,9
30,5 338 37,8 48 30,4 33,3 37,0
33,9 37,2 40,3 49 29,0 35,3 39,5
337 38,2 42,3 50 30,9 36,5 40,1
13,7 16,8 19,4 51 26,5 36,1 38,7
23,2 34,9 39,5 52 26,5 36,1 38,7
271 35,9 39,4 53 21,0 40,1 46,7
14,7 19,8 31,8 54 30,4 34,9 39,7
17,8 37,9 43,8 55 18,4 37,4 43,8
13,7 16,7 19,4 56 34,3 38,0 438
13,4 17,5 29,4 57 14,0 18,4 32,2
18,2 38,7 44,2 58 17,5 37,1 44,0
15,4 17,0 18,6 59 19,2 39,2 45,0
15,4 17,1 18,8 60 17,0 19,8 28,6
15,1 16,7 18,4 61 16,2 18,2 20,4
15,1 16,8 18,5 62 16,6 25,2 43,2
19,3 40,1 44,7 63 24,2 34,4 42,9
14,5 16,9 19,0 64 17,7 25,4 42,0
15,9 17,3 18,7 65 17,7 25,4 42,0
14,6 16,7 18,6 66 17,7 25,4 42,0
15,9 17,7 19,5 67 17,7 24,9 41,7
15,5 17,9 20,8 68 17,4 21,2 30,2
17,1 21,2 35,0 69 36,9 41,8 453
14,2 16,4 18,6 70 19,9 42,3 48,5
16,5 18,8 22,4 71 19,9 42,3 48,5
16,0 17,8 19,6 72 19,9 42,3 48,5
40,4 47,1 52,2 73 41,8 46,5 51,8
13,1 15,9 18,1 74 16,1 18,9 37,5
16,1 17,5 18,9 75 13,5 16,5 19,0
13,5 16,4 19,0 76 26,0 48,9 54,1
15,5 17,1 18,6 77 16,8 35,0 47,8
14,6 19,2 27,5 89 24,2 28,8 34,5
12,9 18,1 26,8 90 17,4 26,9 33,4
331 39,5 45,0 91 25,6 37,9 46,0
14,2 18,4 30,9 92 12,7 15,8 21,9
14,0 19,3 31,8 93 13,4 17,2 23,9
13,1 16,8 275 94 13,1 16,1 18,9
25,0 32,5 38,3 95 13,5 17,1 22,0
14,8 257 33,0 96 22,2 30,9 38,4
17,7 36,5 42,2 97 16,1 17,5 19,0
15,8 18,0 31,9 98 14,7 17,6 58,8
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Pelagic trawl Bottom trawl
L 25 L 50 L75 Pair L 25 L 50 L75
14,3 17,2 19,8 99 16,2 18,7 40,8
19,2 31,3 45,7 100 16,0 19,0 45,1
15,6 17,9 20,2 101 19,6 22,9 27,8
13,4 16,2 18,3 102 24,4 47,5 52,9
13,5 16,1 18,0 103 17,8 36,8 48,0
16,0 17,4 18,8 104 16,5 18,2 19,8
13,5 16,1 18,1 105 16,8 35,0 47,8

Redfish

Tablelll.4. Quartilelengths (cm) of redfish in night and from pelagic and bottom trawl. Shallow pairs
are from 3-24 and deeper than 300 metersis 27-51. (Figure 4.9.).

Pelagic trawl Bottom trawl
L 25 L 50 L 75 Pair L 25 L 50 L 75
7.1 9,4 12,1 3 6,2 7.6 8,9
6,4 7,8 9,2 4 9,7 16,4 19,1
57 7.7 9,7 5 10,7 14,2 18,0
7,7 10,5 13,4 6 7,9 10,9 13,8
5,9 7.4 8,9 7 7.9 11,4 15,5
7,5 10,0 12,8 8 7,9 10,9 13,9
7,9 10,8 13,4 9 11,8 14,8 17,5
11,1 13,1 15,5 10 12,1 14,8 17,8
10,6 16,0 19,3 11 13,1 17,2 21,5
2,0 4,0 15,6 12 12,4 16,0 16,1
1,7 35 10,5 13 10,1 12,3 14,5
1,3 2,5 38 14 7.8 11,9 15,3
1,3 25 3,8 15 11,6 19,5 29,3
1,3 2,5 38 16 3,0 14,3 32,6
1,3 25 3,8 17 3,0 14,3 32,6
1,3 2,5 38 18 3,0 14,3 32,6
1,3 2,6 3,9 19 31 15,3 334
1,4 2,7 4,1 20 32 6,5 10,0
1,6 3,2 4,8 21 13,8 17,3 19,8
1,4 2,8 4,2 22 2,5 4,9 31,5
1,3 2,6 39 23 2,5 4,9 31,5
1,3 2,6 3,8 24 25 4,9 315
6,4 8,5 11,3 27 9,2 12,3 15,3
6,2 75 8,7 28 10,8 12,7 14,6
6,3 7,5 8,8 29 6,6 8,1 9,7
6,3 7,7 9,0 30 10,7 12,8 14,9
6,7 8,6 11,3 31 11,1 13,4 18,0
8,2 11,5 14,0 32 9,5 13,4 21,9
6,7 8,6 11,1 33 9,0 12,5 16,3
6,8 8,8 11,6 34 9,4 12,5 15,8
6,2 7,5 8,8 35 6,3 7.7 9,2
10,1 12,3 14,4 36 11,1 15,2 24,9
9,3 11,8 14,0 37 15,0 18,6 27,7
1,4 2,7 41 38 41 23,6 33,6
10,4 12,4 14,5 39 11,5 13,9 17,1
10,1 12,4 14,7 40 12,7 16,0 19,0
11,9 14,0 17,1 41 14,5 17,4 20,9
1,4 2,7 4,1 42 4,4 17,9 22,1
11,5 13,9 17,8 43 12,7 15,7 19,1
13 2,5 38 44 14,0 18,3 25,6
1,3 2,6 3,8 45 12,1 14,9 17,6
13 2,5 38 46 17,6 21,7 26,0
1,3 2,5 3,8 47 12,5 17,4 20,8
13 2,5 38 48 13,9 17,2 19,6
1,3 2,5 38 49 15,0 17,4 19,8
1,3 2,5 38 50 17,2 20,8 23,9
1,3 2,6 3,9 51 9,0 211 24,1
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Appendix 1V. Mean of cumulative length frequency and standard deviation.

Cad

TablelV.1. Cumulative length frequency in every length group (cm) for cod catch from observed
Data from dependent database (Figure 4.3.).

bottom, pelagic and estimated pelagic of K (equation 3.2.).

< O
< o 9 o ¥ 0o ¥ 0o ¥ o ¥ o o v o v o o O
o 4 N N O O § < O 0 © © ~ N~ 0 0 o o «d
Day g—lallow 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
O 1N O 1N O 1w O LW O W O W o W’ O W o W O W
4 4 8N ®®mF F OO o~ N0 oo o0 9 9
Mean cumulative length frequency
bottom catch 018 026 031 036 044 053 062 074 084 09 094 09 098 099 099 100 100 100 1,00 1,00
Standard deviation 020 027 029 030 029 028 024 018 013 009 005 003 002 001 001 000 000 000 000 000
K 056 048 045 042 048 058 067 076 08 090 094 097 098 100 100 100 1,00 100 1,00 1,00
Mean cumulative length frequency
estimated pelagic catch 010 012 014 015 021 031 042 056 071 080 08 093 096 098 099 100 100 100 1,00 1,00
Standard deviation 025 031 032 032 035 038 036 034 029 025 018 013 007 003 001 001 000 000 000 000
Mean cumulative length frequency
pelagic trawl catch 008 011 012 014 021 030 041 056 071 080 08 093 09 09 099 100 100 100 1,00 1,00
Standard deviation 011 013 013 012 014 016 016 014 011 008 005 003 002 001 001 000 000 000 000 000
Difference between estimated
and observed pelagic frequency 002 001 002 001 000 001 00l 000 000 000 000 000 000 000 000 000 000 000 000 000
TablelV.2. Cumulative length frequency in every length group (cm) for cod catch from observed
bottom, pelagic and estimated pelagic of K (equation 3.2.). Datafrom dependent database (Figure 4.3.).
<t o
4 O O O O ¥ O v o F o v o v o O O
" 4 N AN M MO S 0O 0O © © ~ N 0 0 o o d -+
nght ma”ow 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
O 1N O 1 O 1 O 1 O W O W O W O W o W O W
4 4 8 4 ®®m 3 F 0w o o~ N0 0o o0 9 9
Mean cumulative length frequency
bottom catch 023 029 035 043 053 062 069 076 08 091 094 09 098 099 099 099 1,00 100 1,00 1,00
Standard deviation 025 026 027 029 029 027 025 022 017 014 011 008 007 005 004 004 003 001 001 000
K 163 151 144 137 129 121 117 1,13 108 106 104 102 101 101 100 1,00 100 1,00 100 1,00
Mean cumulative length frequency
estimated pelagic catch 037 043 050 059 068 075 08 08 092 09 098 099 099 099 099 100 100 1,00 1,00 1,00
Standard deviation 041 039 039 039 037 033 030 025 018 014 011 008 007 005 004 004 003 001 001 000
Mean cumulative length frequency
pelagic trawl catch 047 054 059 067 075 081 08 09 095 097 099 09 09 09 100 100 1,00 100 1,00 1,00
Standard deviation 043 042 041 038 034 029 023 018 011 006 004 003 003 003 003 003 002 001 001 001
Difference between estimated
and observed pelagic frequency -010 -011 -009 -007 -006 -006 -005 -004 -003 -002 -00L -001 000 000 000 000 000 000 000 000
TablelV.3. Cumulative length frequency in every length group (cm) for cod catch from observed
bottom, pelagic and estimated pelagic of K (equation 3.2.). Datafrom dependent database (Figure 4.3.).
< O
< O O O O ¥ O O F o I o v o O O
" d N N M MO < 0O 0O © © ~ N~ 0 0 o o d -+
Day d@ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
O 1N O 1 O 1 O 1 O W O 1 O 1 O W O W O W
HHNNMMQ‘Q‘LOLO‘D(DI\I\OOOOOOQQ
Mean cumulative length frequency
bottom catch 030 040 047 052 056 061 065 071 078 084 09 09 098 099 099 100 100 100 1,00 1,00
Standard deviation 022 025 028 030 031 029 028 025 019 014 009 004 002 001 000 000 000 000 000 000
K 084 079 074 071 069 068 073 08 093 09 101 102 101 101 100 100 100 100 1,00 1,00
Mean cumulative length frequency
estimated pelagic catch 025 032 034 037 039 041 048 059 073 08 091 096 099 099 100 100 100 1,00 1,00 1,00
Standard deviation 019 020 021 021 021 020 020 021 018 014 009 004 002 001 000 000 000 000 000 000
Mean cumulative length frequency
pelagic trawl catch 034 035 036 036 038 043 051 064 076 08 092 097 09 09 100 100 1,00 100 1,00 1,00
Standard deviation 045 045 046 046 046 044 039 033 028 021 012 006 003 001 001 001 001 001 000 000
Difference between estimated
and observed pelagic frequency -009 -003 -001 001 000 -001 -004 -005 -004 -002 -00L 000 000 000 000 000 000 000 000 000
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TablelV.4. Cumulative length frequency in every length group (cm) for cod catch from observed
bottom, pelagic and estimated pelagic of K (equation 3.2.). Datafrom dependent database (Figure 4.3.).

< o
4 O O O O ¥ 0O ¥ o F o v o v o o O
" 4 N AN M MO S 0O 0O © © ~ N 0 0 o o d -+
nght d%p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
O 1N O 1 O 1 O 1 O W O 1w O 1 O W o W O W
4 4 N ®mF ;00 o6 0~ N~ 09 9
Mean cumulative length frequency
bottom catch 039 043 048 052 055 060 065 072 08l 087 092 09 097 099 099 100 1,00 100 1,00 1,00
Standard deviation 034 036 036 036 035 033 030 026 020 016 013 009 006 003 001 000 000 000 000 000
K 134 129 125 122 122 122 121 116 112 108 106 104 102 101 100 100 100 1,00 100 1,00
Mean cumulative length frequency
estimated pelagic catch 052 056 060 064 068 072 078 08 09 094 097 098 099 099 100 100 100 1,00 1,00 1,00
Standard deviation 045 046 045 044 043 040 036 030 023 017 014 009 006 003 001 000 000 000 000 000
Mean cumulative length frequency
pelagic trawl catch 073 078 079 081 083 08 087 09 094 097 09 09 09 09 100 100 100 100 1,00 1,00
Standard deviation 037 036 035 034 033 030 02 022 013 006 003 002 001 001 001 000 000 000 000 000
Difference between estimated
and observed pelagic frequency -021 -023 -019 -017 -015 -012 -0,10 -007 -004 -003 -002 -001 000 000 000 000 000 000 000 000
TablelV.5. Cumulative length frequency in every length group (cm) for cod catch from observed
bottom, pelagic and estimated pelagic of K (equation 3.2.). Datafrom independent database (Figure 4.4.).
< O
< O S O S O S O S O o o T o0 o o O
Day shallow " d N N M MO < 0O 0O © © ~ N~ 0 0 o o d -+
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Independent database O 1D O 1 O 1 O W O I O 1w O W O W) O W O W
HHNNMMQ‘Q‘LOLO‘D(DI\I\OOOOOOQQ
Mean cumulative length frequency
bottom catch 013 021 029 037 043 050 063 074 08 093 097 09 099 100 100 100 1,00 100 1,00 1,00
Standard deviation 005 007 015 022 023 022 017 013 010 005 003 002 001 001 000 000 000 000 000 000
K 056 048 045 042 048 058 067 076 08 09 094 097 098 100 100 100 1,00 100 1,00 1,00
Mean cumulative length frequency
estimated pelagic catch 008 010 013 015 021 029 042 056 073 08 091 095 097 099 100 100 100 1,00 1,00 1,00
Standard deviation 003 003 007 009 011 013 011 010 008 005 003 002 001 001 000 000 000 000 000 000
Mean cumulative length frequency
pelagic trawl catch 000 001 004 008 015 032 053 072 08 09 09 09 100 100 100 100 1,00 100 1,00 1,00
Standard deviation 000 001 013 020 025 029 029 024 017 008 004 002 001 001 000 000 000 000 000 000
Difference between estimated
and observed pelagic frequency 007 009 009 007 006 -002 -010 -016 -013 -011 -007 -004 -002 -001 000 000 000 000 000 000
TablelV.5. Cumulative length frequency in every length group (cm) for cod catch from observed
bottom, pelagic and estimated pelagic of K (equation 3.2.). Datafrom independent database (Figure 4.4.).
< O
. < O O S O O T O o F o g o0 o O O
Night shallow " 4 N N M O § S O 0 © © ~ N~ 0 0 o o «d 4+
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Independent database O W O W O WO WO W o W o W Q Ww O W O W
HHNNCOCO##U‘)U‘)@@I\I\COCOQQQQ
Mean cumulative length frequency
bottom catch 017 026 037 049 069 084 093 09 099 100 100 100 100 100 100 100 100 100 1,00 1,00
Standard deviation 009 007 005 001 010 007 004 001 001 000 000 000 000 000 000 000 000 000 000 000
K 163 151 144 137 129 121 117 113 108 106 104 102 101 101 100 100 100 100 100 1,00
Mean cumulative length frequency
estimated pelagic catch 028 040 054 067 089 102 109 109 107 105 104 102 101 101 100 100 100 1,00 1,00 1,00
Standard deviation 014 011 007 001 012 008 005 002 001 000 000 000 000 000 000 000 000 000 000 000
Mean cumulative length frequency
pelagic trawl catch 002 003 017 041 077 092 100 100 100 100 100 100 100 100 100 100 100 100 1,00 1,00
Standard deviation 003 004 002 005 001 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
Difference between estimated
and observed pelagic frequency 026 037 037 026 013 010 009 009 007 005 004 002 00l 001 000 000 000 000 000 000
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Haddock

TablelV.6. Cumulative length frequency in every length group (cm) for haddock catch from observed
bottom, pelagic and estimated pelagic of K (equation 3.2.). Datafrom dependent database (Figure 4.7.).

S O ¥ O ¥ O 9 0O o I o I o
A d N N O O < n I © © ~ I~
Day §~| al I ow 1 1 1 1 1 1 1 1 1 1 1 ] ] ]
O 1N O 1 O 1 O 1 O 1 O W O W
A «+ N N O M & < O O 6 O ~ ~
Mean cumulative length frequency
bottom catch 021 055 065 07L 078 08 091 097 09 100 100 100 100 1,00
Standard deviation 015 026 025 024 021 016 012 006 002 000 000 000 000 000
K 043 022 020 020 028 045 069 091 098 099 100 100 100 1,00
Mean cumulative length frequency
estimated pelagic catch 009 012 013 014 022 039 063 08 09 099 100 100 100 1,00
Standard deviation 007 006 005 005 006 007 008 006 002 000 000 000 000 000
Mean cumulative length frequency
pelagic trawl catch 007 011 013 015 023 039 064 08 098 099 100 100 100 1,00
Standard deviation 020 029 031 032 033 033 024 010 003 001 001 000 000 000

Difference between estimated
and observed pelagic frequency 002 001 000 000 -001 -001 -001 000 000 000 000 000 000 000

TablelV.7. Cumulative length frequency in every length group (cm) for haddock catch from observed
bottom, pelagic and estimated pelagic of K (equation 3.2.). Datafrom dependent database (Figure 4.7.).

< O O O O O I o I O
— 4 ™ < < W © N~
1 1 1 1 1 1 1 1 1 1 1 1 1 1
Night shallow O I O I O 1 O 1 O 1V O W O W
a4 4 & N O O F < O ;0 6 © ~ ~
Mean cumulative length frequency
bottom catch 011 029 038 047 059 073 08 09 099 101 100 100 1,00 1,00
Standard deviation 010 021 022 022 021 019 015 010 008 008 000 000 000 0,00
K 110 134 123 117 113 1,00 108 103 100 098 100 1,00 100 1,00
Mean cumulative length frequency
estimated pelagic catch 012 039 047 055 067 08 091 098 099 099 100 100 100 1,00
Standard deviation 011 028 027 025 023 021 016 010 008 008 000 000 000 0,00
Mean cumulative length frequency
pelagic trawl catch 021 052 058 065 075 08 094 099 100 100 100 100 1,00 1,00
Standard deviation 021 037 038 035 028 019 011 005 002 001 000 000 000 0,00

Difference between estimated
and observed pelagic frequency -010 -013 -011 -0,10 -008 -006 -003 -001 -001 -001 000 000 000 000

TablelV.8. Cumulative length frequency in every length group (cm) for haddock catch from observed
bottom, pelagic and estimated pelagic of K (eguation 3.2.). Datafrom dependent database (Figure 4.7.).

< O O ¥ O O O T o I o
A A4 N N O O I I O © © ~ ~
1 1 1 1 1 1 1 1 1 1 1 1 1 1
Day deep O 1N O 1 O 1B O I O 1 O W1 O W
A « N N MO M F < OO O© O ~ ~
Mean cumulative length frequency
bottom catch 021 070 075 079 08 08 090 095 098 100 100 100 100 1,00
Standard deviation 011 020 017 016 015 013 009 005 00l 000 000 000 000 000
K 002 010 009 009 011 025 050 08L 093 099 100 100 100 1,00
Mean cumulative length frequency
estimated pelagic catch 001 007 007 007 009 021 045 077 092 098 100 100 100 1,00
Standard deviation 000 002 002 001 002 003 004 004 001 000 000 000 000 000
Mean cumulative length frequency
pelagic trawl catch 00L 008 008 009 011 023 046 077 092 098 100 100 100 1,00
Standard deviation 004 027 027 028 027 028 030 022 010 002 00L 000 000 000

Difference between estimated
and observed pelagic frequency -001 -002 -002 -002 -002 -002 -001 000 000 000 000 000 000 000
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TablelV.8. Cumulative length frequency in every length group (cm) for haddock catch from observed
bottom, pelagic and estimated pelagic of K (equation 3.2.). Datafrom dependent database (Figure 4.7.).

< O 3 O O ¥ O ¥ O ¥ 0o I O
— N ™ < 0O .o O N~ ~

<
N ™ < ©
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Night deep O 1N O 1 O IV O 1 O MW O W O W
A4 4 ] N O O § S 0O 0 © © ~ ©~
Mean cumulative length frequency
bottom catch 019 048 057 063 069 075 08 091 09 099 100 100 100 1,00
Standard deviation 014 024 021 019 018 017 015 009 004 002 001 001 001 000
K 091 103 106 108 111 111 110 107 104 101 100 100 100 1,00
Mean cumulative length frequency
estimated pelagic catch 017 050 061 068 077 08 09 097 100 100 100 100 100 1,00
Standard deviation 013 025 023 021 020 019 017 010 004 002 00l 001 001 000
Mean cumulative length frequency
pelagic trawl catch 025 061 068 073 08l 087 093 098 100 100 100 100 100 1,00
Standard deviation 012 029 027 025 022 016 009 003 001 000 000 000 000 000

Difference between estimated
and observed pelagic frequency -007 -011 -008 -005 -004 -004 -003 -001 000 000 000 000 000 000

TablelV.9. Cumulative length frequency in every length group (cm) for haddock catch from observed
bottom, pelagic and estimated pelagic of K (equation 3.2.). Datafrom independent database (Figure 4.8.).

S23R3BIIBIBIR
Day §1ajlow 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ase O 1N O 1 O I O 1 O 1’ O 1w O
Independent datab A 4 N N MO O F F O 0N 6 © ~ ~
Mean cumulative length frequency
bottom catch 003 040 049 050 054 072 090 097 099 100 100 100 1,00 1,00
Standard deviation 006 026 028 028 026 016 006 002 001 000 000 000 000 000
K 043 022 020 020 028 045 069 091 098 099 100 100 1,00 1,00
Mean cumulative length frequency
estimated pelagic catch 001 009 010 010 015 032 062 08 097 099 100 100 100 1,00
Standard deviation 003 006 006 006 007 007 004 002 00l 000 000 000 000 0,00
Mean cumulative length frequency
pelagic trawl catch 000 001 002 004 008 025 070 092 099 100 100 100 100 1,00
Standard deviation 001 005 005 010 013 014 016 008 002 001 000 000 000 0,00

Difference between estimated
and observed pelagic frequency 001 008 008 006 007 007 -008 -004 -002 000 000 000 000 000

TablelV.10. Cumulative length frequency in every length group (cm) for haddock catch from observed
bottom, pelagic and estimated pelagic of K (equation 3.2.). Datafrom independent database (Figure 4.8.).

< O T O N I O ¥ O ¥ O T O
i N < S 0O .0 ©Oo © N~

<
nght mallow rI| 1 (\II 1 c‘? c‘? 1 1 1 1 1 1 '\I 1
Independent database O 1N O W O W O W o W o W O W
A 4 & A& O O F < O 10V 6 © ~ ~
Mean cumulative length frequency

bottom catch 012 066 08 094 095 09 098 099 100 100 100 100 100 1,00
Standard deviation 004 017 012 006 005 004 002 001 001 000 000 000 000 000
K 110 134 123 117 113 110 108 103 100 098 100 1,00 100 1,00

Mean cumulative length frequency
estimated pelagic catch 014 088 104 110 106 106 105 102 100 098 100 100 100 1,00
Standard deviation 004 023 014 007 005 005 003 00L 00L 000 000 000 000 000

Mean cumulative length frequency
pelagic trawl catch 008 053 072 08 087 09 09 098 100 100 100 100 100 1,00
Standard deviation 006 021 022 023 020 016 009 002 000 000 000 000 000 000

Difference between estimated
and observed pelagic frequency 005 035 032 026 020 016 011 004 000 -002 000 000 000 000
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TablelV.11. Cumulative length frequency in every length group (cm) for haddock catch from observed
bottom, pelagic and estimated pelagic of K (equation 3.2.). Datafrom independent database (Figure 4.8.).

S23R3BIIBIBIR
Dayda) 1 1 1 1 1 1 1 1 1 1 1 1 1 1
O I O 1 O 1N O 1 O 1 O 1w O W
Independent database a4 4 N N O M0 F < OO © O ~ ~
Mean cumulative length frequency
bottom catch 013 081 08 08 089 091 093 09 099 100 100 100 100 1,00
Standard deviation - -
K 002 010 009 009 011 025 050 08L 093 099 100 100 100 1,00
Mean cumulative length frequency
estimated pelagic catch 000 008 008 008 010 022 047 077 092 098 100 100 100 1,00
Standard deviation - -
Mean cumulative length frequency
pelagic trawl catch 000 000 000 000 002 017 046 068 08 098 100 100 100 1,00
Standard deviation - -
Difference between estimated
and observed pelagic frequency 000 008 008 008 007 005 000 009 007 001 000 000 000 000

TablelV.12. Cumulative length frequency in every length group (cm) for haddock catch from observed
bottom, pelagic and estimated pelagic of K (equation 3.2.). Datafrom independent database (Figure 4.8.).

- T 3383833 3Ige
nght da) 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ase O 1N O 1 O 1y O 1 O 1V O W O W
Independent datab A 4 N N O M & F O 0O O ©O© ~ I~
Mean cumulative length frequency
bottom catch 005 058 08 08 08 08 093 097 099 100 100 100 100 1,00
Standard deviation 000 001 010 012 012 012 004 000 00L 00L 000 000 000 000
K 091 103 106 108 111 111 110 107 104 10l 100 100 100 1,00
Mean cumulative length frequency
estimated pelagic catch 005 060 08 09 09 095 102 104 103 101 100 100 100 1,00
Standard deviation 000 001 010 013 014 014 004 000 001 00l 000 000 000 000
Mean cumulative length frequency
pelagic trawl catch 023 085 093 094 094 09 097 100 100 100 100 100 100 1,00
Standard deviation 012 003 007 008 008 005 003 000 000 000 000 000 000 000
Difference between estimated
and observed pelagic frequency -018 -024 -006 -004 002 -001 005 005 003 001 000 000 000 000

Redfish

TablelV.13. Cumulative length frequency in every length group (cm) for redfish catch from observed
bottom, pelagic and estimated pelagic of K (equation 3.2.). Datafrom dependent database (Figure 4.11.).

< 0O S O ¥ 0O 0o S o <
" «4 N N MO MO < < 1O O ©
1 1 1 1 1 1 1 1 1 1 1
Night shallow O 1N O 1 O 1 O 1 O W O
"4 <4 A N O O F < 1O 0 ©
Mean cumulative length frequency
bottom catch 020 037 059 077 084 08 093 09 09 100 1,00
Standard deviation 020 022 018 019 017 014 008 003 001 001 000
K 232 168 146 120 113 110 106 102 101 100 1,00
Mean cumulative length frequency
estimated pelagic catch 046 062 08 093 095 097 099 100 100 100 100
Standard deviation 046 037 027 022 019 015 009 003 001 001 000
Mean cumulative length frequency
pelagic trawl catch 056 078 092 098 099 099 099 100 100 100 1,00
Standard deviation 044 028 014 005 004 003 002 001 000 000 000
Difference between estimated
and observed pelagic frequency -010 -015 -007 -005 -004 -002 -001 000 000 000 000
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TablelV.14. Cumulative length frequency in every length group (cm) for redfish catch from observed
bottom, pelagic and estimated pelagic of K (equation 3.2.). Datafrom dependent database (Figure 4.11.).

<t O O ¥ o o < o <
A 4 N N O M < < O O ©
1 ] ] ] ] ] ] ] ] ] 1 1
Night Deep O 1N O 1 O 1 O 1V O W o
a4 4 d N MO O < 1O 1 ©
Mean cumulative length frequency
bottom catch 004 021 049 076 088 09 09 09 100 100 1,00
Standard deviation 009 022 026 020 013 008 004 002 001 000 000
K 425 192 151 121 110 104 102 101 100 100 1,00
Mean cumulative length frequency
estimated pelagic catch 018 040 073 092 097 099 100 100 100 100 1,00
Standard deviation 037 042 039 024 014 008 004 002 001 000 000
Mean cumulative length frequency
pelagic trawl catch 042 071 092 098 099 099 100 100 1,00 100 1,00
Standard deviation 047 035 011 003 002 001 001 000 000 000 000

Difference between estimated
and observed pelagic frequency -024 -032 -019 -006 -002 -001 000 000 000 000 000

TablelV.15. Cumulative length frequency in every length group (cm) for redfish catch from observed
bottom, pelagic and estimated pelagic of K (equation 3.2.). Datafrom independent database (Figure
412).

< O ¥ 0 ¥ 00 ¥ o ¥ o <
Independent database O D O WL O W O W o W’ o
- < N N OO M I < n o

Mean cumulative length frequency

bottom catch 000 001 001 016 035 073 094 097 097 097 1,00
Standard deviation - - - - - - - - - -

K 425 192 151 121 110 104 102 101 100 1,00 1,00
Mean cumulative length frequency

estimated pelagic catch 000 002 001 019 039 076 096 098 097 097 100
Standard deviation - - - - - - - - - - -
Mean cumulative length frequency

pelagic trawl catch 000 002 004 011 022 074 096 100 100 100 1,00
Standard deviation

Difference between estimated

and observed pelagic frequency 000 000 -002 008 016 002 -001 -002 -003 -003 0,00
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Appendix V' Wilcoxon rank test for cod in seasons.

TableV.1. Wilcoxon rank test on the quartile lengths from every pair tested in the categories and seasons. Winter is January - February, spring is Mars- April and summer
is surveys from June — September. The ranking reformsto the difference between pelagic fish length and bottom fish length.

Wilcoxon rank test for L.25 Wilcoxon rank test for L.50 Wilcoxon rank test for L.75
number of Rank value Rank value Rank value
Season Group pair pelagic trawl bottom trawl + - P-Value + - P-Value + - P-Value
Winter Day and < 300 meter 17 17 27 143 10 <0.0005 117 36 <0.05 75 78 >0.05
Winter Night and < 300 meter 47 47 105 261 867 <0.0025 118 1010 <<0.0005 42 1086 <<0.0005
Winter Day and >300 meter 10 10 21 46 9 <0.05 29 26 >0.05 15 40 >0.05
Winter Night and >300 meter 21 21 69 41 190 <0.005 11 220 <0.0005 8 223 <<0.0005
Summer Day and < 300 meter 13 13 33 84 7 =0.0025 7 14 <0.025 69 22 >0.05
Summer Night and < 300 meter 1 1 1 0 1 - 0 1 - 0 1 -
Summer Day and >300 meter 6 6 15 11 10 >0.05 11 10 >0.05 9 12 >0.05
Spring Day and < 300 meter 5 5 8 15 0 =0.05 14 1 >0.05 15 0 =0.05
Spring Night and < 300 meter 5 5 40 0 15 =0.05 0 15 =0.05 0 15 =0.05
Spring Day and >300 meter 1 1 1 0 1 - 0 1 - 0 1 -
Spring Night and >300 meter 3 3 5 0 6 - 0 6 - 0 6 -




	Acknowledgement
	Table of contents
	1. Abstract
	2. Introduction
	3. Material and methods
	4. Results
	5. Discussion
	6. References.
	7 Appendix

