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Abstract

Total cod landings were lower in the 1956—6h period than in 1954-55
but then inereased steadily to 1966, with a greater than two-fold increasse in
1967 attributed to an intensive fishery on the 1964 year—class. Otter trawl
and pair trawl were the most important gears and Spain, Portugal and USSR the
wost important countries. Landings per hour fished were at g high level in
1954-5T but decreased about 50 per cent in 1958-62 followed by an increase to
the former level in 1963-67. Thege changes were attributed to a lack of
recruitment of succegaive Year-classes to the fishery in 1958-62, Total
effort was slightly lower in 1956-58 than in 195h555 but returned to the
former level in 1959-61. It then decreased 100 per cent in 1962-64 but
ineressed steadily to a high level ir 19A47. BEstimates of total effort based
on country wer; lower than those based on tonnage class,

The greatést long-term gain for otter trawlers was predicted at
S%-inch mesh for the lowest velue of E in the 1959-62 period and at 6-inch
mesh for the other values of ® in the 1959-62 period and for all values of E
in the 1963-66 periocd., The greatest gain to the offshore landings and total

landings was predicted at 6-inch mesh for ail values of E in both periods.
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Immediate losses would have been 10% or less in 1959-62 and 13% or less in
1963-66 for increeses from k- to S%-inch mesh. The predicted immediste
losses were greater st the larger mesh sizes during 1963-66 than 1959-62
due to the larger numbers of smaller fish caught and landed in 1663-66.

The same was true in comparing 1959-62 with 1955-58, the greater immediate
losses being predicted in 1959-62. The predicted long~term gains at the
two higher velues of E were grester in 1959-62 then in 1955-58 and in 1963-
£6 tham in 1959-62 because of an increase from 1955-58 to 1963-66 in the
proportion of small fish that would have been released by a larger mesh.

The necessity of more adequate sampling of cod catches in 3NO

is emphsasized.

Introduction

Previous assessments on 3N0 cod were reported by Beverton and
Hodder (1962) for the 1955-58 period. In view of more receht data on
mortelity and growth of 3NO cod, it was suggested at the 1968 ICKAF Annual
Meeting that "the Regearch and Statistics Committee ghould be asked to
provide new assessments as soon a5 practicable" for this area (Beport of
Meeting of Panel 3, Serial No. 2106). New assessments have been made for
3N0 cod based on 1959-62 end 1963-66 combined data and the results are

presented in this paper,

Trends in landings, effort and lendings per

effort during 1954-67

Total landings
Total cod landings from 3N0 decreased from sbout 120 thousand
metric tons in 1954-55 to an average level of 60 thousand tons in 1956-6k,
Landings then increased to 106 thousand tons in 1966, follcwe& by a greater
than two-fold increase in 1967 to 220 thousand tons (Table 1 and Fig. 1A).
Otter trawl end pair trayl together accounted for most of the

landings with offshore line contributing very little, especlally in recent
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years. Otter trawler landings were high in the early 1950's but decreased
to aebout the level of peir irawler landings until 1964, They then increased
steadily in the 1965-67 period, with a two and one-half fold increase in
1967 over 1966, Pair trawler landings remasined reasonsbly stable at about
20-30 thousand tons during 195k-62, after which they increased to about 60
thousand tons in the 1965~67 period. Offshore line landings have decreased
since 1959 to & very low level in 1967 (Teble 1 and Fig. 18).

Portugal and Spain were the most important coniributors to the
total landings until 1960, when USSR entered the fishery. Portuguese
lendings declined during the entire period while Spanish landings increased
after 1962. USSR lendings increased after 1964 with a three-fold increase
in 1967. Thus, the increase in total lendings after 1962 was due to
inereased landings by Spain and USSR, and the sudden increase in 1967 was

mainly due to increased landings by USSR (Taeble 1 and Fig. 1B).

Total effort and landings per effort

Several methods have been used by various authors to estimate
total effort and landings per unit of effort for particular species or
combinations of species (Hodder, 1965; Wiles, 1967; May, 1968). Since no
comparisons of these different methods have been reported, it was decided
to estimate total effort and landings per effort for 3NC cod by several
different procedures.

Four methods were used in the present study and these are

outlined below:

Method 1. (Effort adjusted by country)
1) Entries for cod landings end hours fished where cod was the main species
landed and presumebly caught {i.e. cod was greater than 50% of the total
fish landed)} were selected from the ICNAF Statistical Bulletins for the years
1959-6T7 and tebulated by gear, country and month for each year. Landings
per hour fished were then calculated for each month. In cases where countries
reported days fished but not hours fished, the hours were estimated on the

basis of the hours per day fished for the countries reporting both.

EA
nl



(oA
—

Landings per hour fished for Spanish otter trewlers were then plotted
against landings per hour for Spanish pair trawlers for eech month
in which both fished at least 100 hours. A streight line drawn by

eye through the origin gave a conversion factor of 1.2 (Fig. 2A).

Spanish peir trewler hours For each month were then adjusted by a
factor of 1.2 and added to Spanish otter trswler hours for the
corresponding month., The resulting Tigures were divided into the
combined landings of Spanish otter trawlers and pair trawlers for

main species cod to produce landings per standard Spanish ctter trawler

nour for eacn month.

These values were then plotted against landings per hour for {a) USSR
otter trawlers, tonnage classes 151-1800, (b) USSR otter trawlers,
tonnege class »1800, (c) Canada {Nfld.} otter trawlers, and {d)
Portugel dory vessels, producing conversion factors of 0.3, 1.k, 0.6

and 0.033, respectively (Fig. 2, B-D).

The effort for these countries {(hours fished} for each year was then
adjusted by the appropriate factor to standasrd Spanish otter trawler
hours end added to the standard Spanish ovter trawler hours derived

in (3) above.

The total landing of these couniries when cod was main speciés was then
divided by the total hours in standard Spanish otter trawler units for
each year to produce landings per standard Spanish otter trawler hour.
These values were then divided into the total cod landings of all
countries and gears regardless of msin specles to cobtain total effort
Tigures for a)l countries and gesrs combined in standard Spanish otter

trawler units.

This method provides estimates of the total effort expended for

cod if 8l)l countries landing cod had been fishing primerily for ced. A

similsr method was used by Hodder {1%65) for Subarea 2 and 3K-3L cod, by

Wiles {1967) for LR end US cod and by Pinhorn (1969) for 3Pn cod.
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Method 2. (Effort adjusted by tonnage class})

Tonnage claspes referred to are ag follows:

Tonnage Clagg 1 - 0=-50

" " 2 - 51-150
" " 3 - 151-500
" " L -~ 501-900
" " 5 - 901-1800
" " - 6 - >1800

Entries for cod lsndings and hours fished where cod was the main species
(using the 50% criterion) were selected and tebulated by gear, tonnage
eclass and month for each year. Landings per hour fished were then

calculsted for each month.

Plots of landings per hour fished for otter trawlers yielded nc clear
relationships between different tonnage classes and thus no ccnversion
factors. Consequently, landings end hours for total groundfish were
selected and tabulated by gear, tonnage class and month for each yesr

and landings per hour fished for each month calculated.

Total groundfish landings per hour fished for otter trawlers, tonnage
class 3, were plotted against otter trawlers, tonnage classes 5 and &,
for each month in which each fished at least 100 hours. Straight lines
drawn by eye to these points yielded conversion factors of 2.4 for

tonnege class 6 and 1.2 for tonnage class 5 (Fig. 3).

Hours flahed in each month when cod was the main species caught for

tonnage classes 5 and 6 were then adjusted to standard tonnage class 3
hours by the appropriate conversicn factors and the resulting figures
added to uned)usted hours for tonnage class 3. These were then divided
into the total lendings by trawlers in the three tonnage classes when

cod was the main species to provide landings per standard tonnage class

3 hour.

These velues were then plotted by year against Spanish pair trawler

landings per hour, since monthly plots yielded no clear relationships.
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the slope of the line by eye through the origin (1.9) was then used to
adjust the hours fighed in each year by Spanish pair travlers to standard

tonnage clase 3 trawler hours (Fig. 3).

These adjusted Spanish palr trewler hours were then added to the standard
tonnege claas 3 trawler hours for each year and the result divided into
the total landings by otter trawlers, tonnsge classes 3, > and 6, and
pair trewlers, when cod was main species., This produced landings per
standard tonnage class 3 trawler hour for each year. Dividing these
values into the total landings by all tomnage classes of otter trawlers
and sll gears resulted in estimates of total effort for the entire

fleet in standerd tonnege ¢lass 3 trawler hours.

This method provides estimates of the total effort expended for
in terms of tonnage class 3 hours if all tonnage classes of otter trawlers

a1l gears landing cod had been fishing primarily for cod.

Method 3. (Effort expressed in terms of one tonnage class)
Cod landings and hours for otter itrawlers and pelr trawlers where
cod was the maein species were tabulated by tonnage cless for each year,
after pair trewler hours had been adjusted by 1.9 to tonnage class 3
otter trawler hours. Leadings per hour were then calculated for each

tonnage class.

Landings per hour for tonnage class 3 were divided into ine total landings
of cod by all tonnage classes of otter trawlers and all gears for each
year, resultiing in estimetes of total effort in standard otter trawler

tonnage class 3 hours.

This method provides estimates of total effort expended for cod

if all tonnage classes of otter trawlers and ell gesars landing cod had been

fishing primarily for cod with the same efficiency as tonnage class 3 otter

trawlers. Thus, the effort measure derived is in the same terms as that

derived by Method 2, though the estimsting procedures are different, A

procedure similar to Method 3 was used by May (1968) for total groundfish in

Subareas 2 and 3, except that he used days fished rather than hours fished.
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Method k. ({Effort expressed in terms of one country)
i} Landings per standard Spanish ctier trawler hour derived from adjusting
Spanish pair trawler hours to Spanish otter trawler hours in Method 1
were divided into the total cod landings by all countries and gears to

obtain estimates of total effort in standard Spanish trawler units,

This method provides estimates of total effort expended for cod
if all countries and gears landing cod had been fishing primarily for cod
with the same efficiency as Spanish otter trawlers. A similar method was used
by Hodder (196L4), Again, this gives effort measures in the same terms as by
Method 1, but by different means.

It 1s evident from Figure U that all four methods produced similar
trends in total effort and landing per effort, but the actual values were
different between Methods 1 and 4 and Methods 2 and 3. Methods 1 and 4
produced aimost identical results and this is not surprising since, as can
be seen from Figure 1, Spain accounted for most of the landings up to 1966,
Methods 2 and 3 also produced almost identical results in terms of absolute
fishing effort and lendings per effort., Again, this is to be expected since
both are based on tonnage class 3 otter trawlews{including pair trawlers),
which accounted for most of the landings, at least up to 1966 (Fig. 5).

Landings per hour fished were at a high level in 1954-5T7 but
decreased sbout 50% in 1958 and remained at this lower level during 1958-62.
Lendings per hour again increased to the 1954«57 level in 1963 and fluctuated
about this higher level during the remsinder of the period. Total effort
was slightly lower in 1956-58 than in 1954-55 but returned to the former level
again in 1959-61. It then decreased 100 per cent to a lower level in 1962-6l
but increased steadily to a high level in 1967, The effort in 1967 was about
2-3 times that in 1966.

Tonnage clasas 3 otter trawlers were used in Figure 4 to estimate
total effort by Method L, since this class contributed most heavily to the
total ced landings over the period. However, the trends in landings per hour
were somewhat different for the three major tonnage classes and different
conclusions regarding trends in effort would be reached by using tonnage

classes 5 and 6 instesd of 3 {Fig. 5). On the other hand, calculations besed
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on these larger tonnag classes might be of little meaning because of their

relatively small conifibution to the landings prior to 1966.

Ac ;essments of the effects of increases in

meah sizes of otter trawls

During the 1959-62 period, with the exception of USSR length
measurements totalling about 30,000, there were only 1100 length measurements
of catches before discards from the commercial cod fishery by all other
countries fishing in 3NO., In addition, Canada (Nfld.) obtained about 25,000
length measurements of cod caught on resesrchn vessel cruises. Consequently,
it was decided to combine USSR commercial length frequencies and Canada
(Wfld.) research vessel length frequencies in these assessments to obtain
representative iength frequencies of the commercial catches before discards
in the 1959-62 period,

Similarly, since there were only 3200 and 3700 length measure-
ments of catches before discards in 1963 and 196k, respectively, and no
measurements in 1965 and 1966, it was decided to use Canada (Nfld.) research
vessel length fregquencies totalling 32,000 to derive representative length
frequencies of the commercial ceteches before discards in the 1963-66 period.

Since the Canada (Nfld.) length frequencies were of [ish caught
with a L1-5 otter trawl with the codend lined with a 1 1/8-inch nylon
lirner, a b-inch selection curve was applied to the length freguencies for
each year to arrive at a frequency representative of a h-inch mesh catch,
the minimum regulation mesh size in force during both pericds. Canade (Nfld.}
and USSR frequencies were combined for each year during 1959-62 and the
resulting Ifrequency considered to be representative of the commercial catch
before discards in 380 for each year. During the 1963-66 period the Canada
(¥r1d.) research frequencles alone, adjusted to L-inch mesh for each year,
were considered to be representative of the commercial cod catch before

discarding for that year.
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Sinee there were only 5000 length measurements of landings after
discards in the 1959-62 pericd and less than 9000 in 1963-66 and since the
numbers of fish measured varied from none in 1960 to LOGO in 1965, it was
decided to use a lending frequency derived from the catch fregquency used
above, Assuming knife-edge discerding between 39-U1 cm and %2-L4 cm
{See Beverton and Hodder (1962)) snd by applying a welght-length key to
the catch frequency above the discard length, the average weight of fish
landed in each year was calculasted. From a knowledge of the weight landed
by all countries and the average weight of fish landed, the total number
landed in each year was calculeted. Using the percentage discarded from
the catch frequency, the number caught in each year could then be estimated.
The catch frequency for each year was then adjusted to the number caught in
that year and by combining years, the average catch and landing Irequencies
for the 1959-62 and 1963-66 pericds were derived.

The method used in the assessments for predicting immediste
losses and long-term changes was identical to that cutlined by Gulland
(1961) and as epplied by Beverten and Hodder (1962). Total mortality
estimate (Z) and growth paremeters (L, , k, i) used for the 1959-62
assessments were from Williamson (1965). Growth parameters used for the
1963-66 sssessments were from Wells {1969), while Z was determined from
USSR ege frequencies for 1965 (ICNAF Sempling Yearbock, Vol. 10). Since
it was impossible to separste Z into its naturel and fishing components,
the same range of values of M was used as in Beverton and Hodder (1962).

Tables 2 and 3 summarize the assessments for 380 cod during
1959-62 and 1963-66 respectively. Table U4 presents the previous assessments
for 1955-56, for which the mesh size in use by commercial trawlers was
considered to be 3-inch.

In the 1959-62 period the greatest long-term gain for otter
trewl was predicted at S5%-inch mesh for the lowest value of E and at 6-inch
mesh for the other values of E. The greatest gain to the offshore line
lendings and total landings was predicted at 6-inch for all values of E.

Immediate losses were 10% or less for increases from 4 to 5% inches.
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In the 1963-66 peried greatest predicted long-term gains were
et 6-inch mesh for otter trawl, offshore Iine and totel landings for all
values of E. TImmediate losses were 13% or less for increases from L. to
sk-inches.

Except for the initial increase to Li~inch mesh, where the
{mmedinte losses were approximately the same in the three periods, the
losses would have been less in 1959-62 than in either 1955-58 or 1963-6¢.
The losses in fact would have been very similar in the 1955-58 and 1963-66
periods.

At the lowest value of E the long term changes are very similar
for the three periods, although there is a slight difference at mesh sizes
Sk and 6 inch, the 1956-62 and 1963-66 values being slightly higher than
the 1955-58 values,

At the twe higher values of E the predicted long-term changes
(gains) were grestest in the 1963-66 period end least in the 1955-58 pericd.
This was more pronounced at the larger mesh sizes; in fact the differences

were small at 4s-inch mesh,

Piscussion

Analysis of landing and effort figures indicated a lower landing
per unit of effort in the 1958-62 period than in the 1955-5T or the 1963=67
pericds. Age and length distributions of research vessel survey cruises in
3WG presented by May (1965} indicated that in the 1955-57 period a succession
of year-classes of at least moderate strength entered the fisnery. However,
in the 1958-62 period only two significant year-classes, 1955 snd 1958,
entered the Tishery. With mortalities as high as those determined for the
30 fishery (Fig. 8), & series of fairly strong year-classes is necessary
to sustain landing per effort at a continuing high level and the decrease
in the 1958-62 pericd was probably caused by a lack of these year-classes.
Also, although a decrease in effort may be caused by a decrease in landing
per effort and thus a decrease in productivity of a fighery, it is also

possible that a decrease in effort cen itself cause scme decrease in landing
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per effort related to the lesser efficiency of a smaller fleet in loceting
concentrations of fish, The increase in landing per effort in 1963 was
probably caused by the entrance into the fishery of two good yesr-classes,
1958 and 1959. Since the ages have not been determined for the survey
cruises during the remainder of the period, it i1s not known whether a
succession of strong year-clagses occurred here or not,.

Total lendings in 1967 increased over two-fold compared to 1666
and mest of this inerease was accounted for by USSR ctter trawlers. However,
the landing per hour in welght did not change significantly from 1566 and
thus the estimates of totai effort increased in proportion to the landings.
Length frequencies of research vessel survey crulses to 3NO indicated a strong
196h year-class first captured as 2-year-olds in 1966. In 1967 this yesr-
clags produced a pesk in the research length freguenciesz at 36=41 cm {Fig, 6},
Also, preliminary enalyses of catch per unit of effort data for these survey
cruiges indicated a significant increase in the numbers caught per hour gver
1966, confirming the strength of this year-class. Length frequencies of
USSR catches before discards with 4= to Uk—inch meshes indicated a pesk at
39-k1 cm (Fig. 6}, obviously the 1964 year-class. Thus, the increase in
landings was sccounted for by the greater abundsnce of the 1964 yeasr-class
together with the incremse in effort. The fact that the landing per hour
in weight did not chenge is probably explained by the low average weight
of these 3-year-cld fish. Also, if these fish were being sought for by
the commercial fleet, smaller numbers of larger fish would probably be
caught than in 1966.

The wvalidity of the resultis cobtasined from any mesh assessment
depends on the esveilability of reliable catch and landing frequencies
representative of the commercial fleet, and of reliable growth parameters
and mortality estimates. In the present study commercial catch frequencies
were estimated from research vessel survey data adjusted to a b-inch mesh.
The guestion therefore arises as to whether the frequencies so derived are
representative of the catch by the commerecial fleet. The comparisons of
research and commerciasl catch frequencies in Figure 6 indicate that although

there is & tendency for the research frequencies to underestimate the
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proportion of larger fish and overestimate the smaller Pfish, the agreswment
is close enough to allow their use in mesh assessments. These differences
are probably caused in pert by the commercial fleet tending to concentrate
their efforts in depths which larger cod are known to irhebit especially

at spawning time, whereas research vessel cruises will fish more randomly.

Due to the paucity of length frequencies of landings after
discards or discard curves, a knife-edge discerd length was chosen, below
which it was assumed thet all fish caught were discarded. This, of course,
is never the case, discarding taking place over a range of sizes.

The point chosen was between 39-41 cm and L2-Ll cm, The
vertical lines in Figure 7 are drawn at the points below which, if all
fish caught were discarded, the number would be approximately equal to
the number discarded estimated from comparing the ceteh and landing curves.
Although the landing curves are sometimes based on smell numbers of mea-
surements, it does indicate that the discard lengths chosen are in line with
the existing data. In fact, it was found that by using discard lengths sbove
or below the length group chosen, the immediate losses and long-term changes
were affected very little.

Mortality estimastes for 1955-58 and 1963-66 were obtained from
commercial age distributions whereas that used in 1959-62 was from research
age distributions, there being no commercisl agee available during this
period (Fig, 8), Since research age distributions represent the entire
population while commercisl ages represent only that sector of the
population captured by the commerciel gears, the two sets of mortality
estimates need not be comparsble and it is desirasble to have mortalities
based on commercial deta.

Average sizes al each age were very similar in the 1959-62 and
1965 periocds, while in the 1955-58 period they were greater up to age 5
and less ebove age 5 (Fig. 8). This explains the small changes in t. in
relation to 1, in Tables 2-k,

The predicted immediate losses were greater at the larger mesh
sizes during the 1963-66 period then the 1959-62 pericd. This was due to

the larger numbers of smaller fish caught and landed in 1963-66. Thus an
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increase in mesh size would release more smaller fish in relation to the
total catch than in 1959-62 (Fig. 9). The predicted immediate lcsses in the
1955-58 period were as high as in the 1963-66 periocd st comparable mesh
sizes but this wes mainly because the former sssessment was based on 3-inch
mesh. If comparsble incresses are compared {e.g. 3-inch to heinch compared
with 4-inch to S—inch),lthe losses are less in 1955-58 than in the other
two periods.

Except at the initial increase to Minch mesh, where very little
difference was found, the predicted long-term gains at the two higher
values of E were greater in 1959-62 than in 1955-58 and in 1963-66 than in
1959-62. At the lowest value of E there was very little difference in the
long-term gains in the three periods. This was because, a.ltﬁough the value
of E and consegquently the proportion of released fish that would have been
captured by the larger mesh decreased from 1955-58 to 1963-66 due to &
decrease in total mortality, the proportion of smell fish that would have
been released by a larger mesh increased considerably during the same interval

(Fig. 2).

Adequacy of catch sempling

As mentioned above the assessments were hampered by lack of
adequate length measurement data, both of catches before discarding and of
landings after discarding. Table 5 illustrates this point, Measurements
ranged from 20 to 1800 per one million fish landed. The intensity of
sampling was about the seme in 1955-58 and 1959-62 but only one-third as
great in 1963-66,

In addition to the paucity of messurements, sampling was not
adequately spread over the fishing season and in some years alli measurements
were in the same quarter.

Commercial age distributions were totelly lacking in the 1659-62
period end only availsble for 1965 (1200 ages) in the 1963-66 period.

If meaningful assessments for 3N0 cod are to be cerried out in
future, more adequate length and age sampling of the commercial catch must

be instituted.
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Table 2. Surmary of assessments for 380 cod, 1959-62.
QOffshore line unadjusted.
Mesh size lc t, Percentage change in 1959-62 landings
change Gear Immediate Long-term change for
group loss 0.54 0.63 0.81 E
{inches) {em) (yr) 0.24 0.34 0.4 F
From L to _35.16  3.22 0.30 0.20 0.10 M
I3y 3¢.16 3.58 Trawl -1.73 +3.45 +5.82 +8,15
Line o +5,27  +7.68 +10.05
Total ~l.h2 +3.78  +6.15 +8.uy
5 43,19  3.95 Trewl -4,55 +6.17 +11.37 +16.69
Line 0 +11.23 +16.68 +22,25
Total -3.72 +7.09 +12.34 «+17.TC
53 Lg,10 L, Lu8 Trawl -10.43 +8.52 +18.75 +29.77
Line Q +231.63 +33.10 +Ls. ks
Totel -8.54 +10,89 +21.35 +32.61
6 52,81  h4.91 Trawl -16.26 +8.23 #21,91 +37.1
Line 0 +29,24 445,58 +63.83
Total -13.31 +12.04 +26.20 +u2.02
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Teble 3. Summery of essessments for 3N0 cod, 1963-66.
Qffghore line unadjusted.
Mesh size 1, te Percentage change in 1963-56 landings
change Gear Immediate Long-term chenge for
Erougp losa 0.33 0.56 0.78 &
(inches) (cm) {yr) 0.15 0.25 0.35 F
From 4 to  33.21  3.08 0.30 0.20 0.10 M
Lidg 38,01  3.54 Trawl -2.35 +3,35  +7.40 +11.60
Line 0 +5, 84 +9.98 +14,.29
Total =-2.20 +3.52 +7.56 +11.78
5 k2,60 3.99 Trawl ~6.06 +5.92 +1L.87 +24.58
Line 0 +12.75 +22.28 +32.62
Total -5.67 +6.36 +15.35 +25.10
5% L84y 4,60 Trawl =-13.26 +7.63 +24.36 +43.54
Line 0 +24,08 +43.37 +63,48
Total -12.k2 +8.867 +25.56 +i4k.93
6 52.73  5.07 Trawl -19.90 +7.81 #31.22 +59.00
Line 0 +34.59 +63.82 +98.62
Total -18.62 +9,53 +33.32 +61.6L
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Table 4, Summery of essessments for 3N0 cod, 1955-58.
Offshore line unad)usted.
Mesh size 1. to Percentage change in 1955-58 landings
change Gear Immediste Long~term change for
group loss 0.57 0.71 0.B7T E
{inches) {cm) yr) 0.4 0.50 .66 F
From 3 to 39,2 3.2 0.30 0.20 0.10 M
L k1.3 3.4 Trawl -1.3 +2.7 +3.7 +4 .8
Line 0 +4.0 +5.0 +6.1
Total -1.0 +3.0 +4.0 +5.1
L 43.1 3.6 Trawl -3.2 +4.3 +6.3 +5.5
Line Q +7.5 +3.5 +11.8
Total -2.5 +5.0 +T7.0 +3.2
5 45.5 3.9 Trawl -6.6 +5.6 5.1 +13.1
Line o] +12.2 +15.7 +19.7
Total ~5.2 +7.0  +10.5  +1hk.5
5k hg.6 4.3 Trawl -1k.3 +6.2 +12.7  +20.2
Line 0 +20.5 +26.9  +3h.L
Total -11.3 +3.2  +15.7 +23.3
6 53.3 L.8 Trawl -22.5 +L, 7 +lh.2 +25.7
Line 0 +27.2 +36. +LB.1
Total -17.8 +9.4  +18.9  +30.4
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Iist of length measurements of catches

and landings of 3N0 cod, 1955-66.

Estimated
number Number measured
Before After landed per 1,000,000

Year discard discard Total ('o00) fish landed
1955 8,076 1,522 9,598 Ly, 582 215
1956 3,499 1,000 L ,Lgg 18,666 2h1
1957 8,027 3,825 11,852 11,811 1,003
1958 1,320 1,656 2,976 15,722 189
1$55-58 20,922 8,003 28,925 50,781 319
1959 6,351 683 7,034 22, LhT 313
1960 9,839 - 9,839 28,217 3kg
1961 19k 1,h34 1,628 20,962 78
1962 14,249 3,043 17,292 9,513 1,818
1959=62 30,633 5,160 35,793 81,139 Lk3
1963 3,196 2,820 6,016 20,958 287
1964 3,Tht 666 L, w10 23,177 190
1965 - L oko L,oko 37,720 107
1566 - 1,145 1,145 58,457 20
1963-66 6,540 8,671 15,611 1Lp,312 111
1967 9,327 1,618 10,9L5 - -
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