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Abstract 

Total cod landings were lower in the 1956-64 period than in 1954-55 
but then increased steadily to 1966, with a greater than two-rald increase in 

]967 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 

most important countries. Landings per hour fished were at a high level in 

1954-57 but decreased about 50 per cent in 1958-62 followed by an increase to 
the former level in 1963-67. These changes were attributed to a lack of 

recruitment of successive year-classes to the fishery in 1958-62. Total 

effort WaS slightly lower in 1956-58 than in 1954-55 but returned to the 

former level in 1959-61. It then decreased 100 per cent in 1962-64 but 

increased steadily to a high level in 1967. Estimates of total effort based 
on country were lower than those based on tonnage class. 

The greatest long-term gain for otter trswlers was predicted at 

5~inch mesh for the lowest value of E in" the 1959-62 period and at 6-inch 

mesh for the other values of E in the 1959-62 period and for a.l.J. values of E 
in the 1963-66 period. The greatest gain to the offshore landings and total. 
landings was predicted at 6-inch mesh for aJ..l. values of E in both periods. 
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Immediate losses would have been 10% or leS8 in 1959-62 and 13% or less in 

1963-66 for increases from 4- to 5~inch mesh. The predicted immediate 

losses were greater at the larger mesh sizes during 1963-66 than 1959-62 

due to the larger numbers of smaller fish caught and landed in 1963-66. 

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 values of E were greater in 1959-62 than 1n'1955-58 and in 1963-

66 than 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 emphasized. 

Introduction 

Previous assessments on 3NO cod were reported by Beverton and 

Hodder (1962) for the 1955-58 period. In view of more recent data on 

mortality and growth of 3NO cod, it was suggested at the 1968 ICNAF Annual 

Meeting that lithe Research and Statistics COmmittee should be asked to 

provide new assessments as soon as practicable" for this area (Report of 

Meeting of Panel 3, Serial No. 2106). New assessments have been made for 

3N0 cod based on 1959-62 and 1963-66 cOIllbined data and the results are 

presented in this paper. 

Total. landings 

Trends in landings, effort and landings per 

effort during 1954-6J 

Total cod landings f'rom 3N0 decreased from about 120 thousand 

metric tons in 1954-55 to an average level of 60 thousand tons in 1956-64. 

Landings then increased to 106 thousand tons in 1966, followed by a greater 

than two-told increase in 1967 to 220 thousand tons (Table 1 and Fig. lA). 

Otter trswl and pair trawl together accounted for most of the 

landings with offshore line contributing very little, especially in recent 
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years. Otter trawler landings were high in the early 1950's but decreased 

to about the level of pair trawler 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 remained reasonably stable at about 

20-30 thousand tons during 1954-62, after which they increased to about 60 

thousand tons in the 1965-67 period. Offshore line landings have decreased 

since 1959 to a very low level in 1967 (Table 1 and Fig. lA). 

Portugal and Spain were the most important contributors to the 

total landings until 1960, when USSR entered the fishery. Portuguese 

landings declined during the entire period while Spanish land1ngs increased 

after 1962. USSR landings increased after 1964 with a three-fold increase 

in 1967. Thus, the increase in total landings after 1962 was due to 

increased landings by Spain and USSR, and the sudden increase in 1967 was 

mainly due to increased landings by USSR (Table 1 and Fig. IB). 

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 3N0 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 and hours fished where cod was the main species 

landed and presumably caught (i.e. cod was greater than 50% of the total 

fiah landed) were selected from the ICNAF Statistical Bulletins for the years 

1959-67 and tabulated by gear, country and month for each year. Landings 

per hour fished were then calculated for each month. In cases where countries 

reported dSlfs fished but not hours fished, the hours were estimated on the 

basis of the hours per d~ fished for the countries reporting both. 
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2) Landings per hour fished for Spanish otter trawlers were then plotted 

against landings per hour for Spanish pair trawlers for each month 

in which both fished at leaf;t 100 hours. A straight line drawn by 

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

3) Spanish pair trawler hours I'ot: each month were then adjusted by a 

factor of 1. 2 and added to Spanish otter traw'ler hours for the 

corresponding month. The resulting figures were divided into the 

combined landings of Spanish otter trawlers and pair trawlers for 

mair~ species cod to produce landings per standard Spanish at ter trawler 

hour for eaCH month. 

4) These values were then plotted against landings per hour for (a) USSR 

otter trawlers, tonnage classes 151-1800, (b) USSR otter trawlers, 

tonnage class >1800, (c) Canada (Nfld.) otter trawlers, and (d) 

Portugal dory vessels, producing conversion factors of 0.3, 1.4, 0.6 

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

5) The effort for these countries (hours fished) for each year was then 

adjusted by the appropriate factor to star.dard S~ani~h otter trawler 

hollI'S and added to "he stan.'jari Spw;ish 01: Ler t.r<:L"wler hours del'ive'j 

in (3) above. 

6) The total landing of' these C:Quntries when evd was main species was then 

divided by the total hours in standard Spanish otter trawler units for 

each year to produce landings per starldard Spanish otter trawler hour. 

'fhese values were then divided into the total cod landings of all 

countries and gears regardless of main species to obtain total effort 

figures for all countries and gears combined in standard Spanish otter 

trawler units. 

This method provides estimates of the total effort expended for 

cod if all countries landing cod had been fishing primarily for cod. A 

similar method was used by Hodder (1965) for Subarea 2 and 3K-3L cod, by 

Wiles (1967) for 4R and 46 cod and by Pinhorn (1969) for 3Pn cod. 
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Method 2. (Effort adjusted by tonnage class) 

Tonnage classes referred to are as follows: 

Tonnage Class 1 0-50 

" " 2 51-150 

" " 3 - 151-500 

" " 4 501-900 

" " 5 901-1800 

" " 6 >1800 

1) Entries for cod landings and hours fished where cod was the main species 

(using the 50% criterion) were selected and tabulated by gear, tonnage 

class and month for each year. Landings per hour fished were then 

calculated for each month. 

2} Plots of landings per hour fished for otter trawlers yielded no clear 

relationships between different tonnage classes and thus no conversion 

factors. Consequently, landings and hours for total groundfish were 

selected and tabulated by gear, tonnage class and month for each year 

and landings per hour fished for each month calculated. 

3) Total groundfish landings per hour fished for otter trawlers, tonnage 

class 3, were plotted against otter trawlers, tonnage classes 5 and 6, 

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 

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

4) Hours fished 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 conversion factors and the resulting figures 

added to unadjusted hours for tonnage class 3. These were then divided 

into the total landings by trawlers in the three tonnage classes when 

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

3 hour. 

5) These values 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 fiShed in each year by Spanish pair trawlers to standard 

tonnage class 3 trawler hours (Fig. 3). 

6) These adjusted Spanish pair trawler hours were then added to the standard 

tonnage class 3 trawler hours for each year and the result divided into 

the total landings by otter trawlers, tonnage classes 3, 5 and 6, and 

pair trawlers, 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 to~age classes of otter trawlers 

and all gears resulted in estimates of total effort for the entire 

fleet in standard tonnage class 3 trawler hours. 

This method provides estimates of the total effort expended for 

cod in terms of tonnage class 3 hours if all tonnage classes of otter trawlers 

and Sll gears landing cod had been fishing primarily for cod. 

Method 3. (Effort expressed in terms of one tonnage class) 

1) Cod landings and hours for otter trawlers and pair trawlers where 

cod was the main species were tabulated by tonnage class for each year, 

after pair trawler hours had been adjusted by 1.9 to tonnage class 3 

otter trawler hours. Landings per hour were then calculated for each 

tonnage class. 

2) Landings per hOUl' for tonnage class 3 were divided into the total landings 

of cod by all tonnage classes of otter trawlers and all gears for each 

year, resulting in estimates of total ei·fort 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 all gears 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 estimating 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 4. (Ef~ort expressed in terms of one country) 

1) Landings per standard Spanish otter 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 (1964). Again, this gives effort measures in the same terms as by 

Method 1, but by different means. 

It is evident from Figure 4 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 almost 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 landings per effort. Again, this is to be expected since 

both are based on tonnage class 3 otter traw~(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 1954-57 but 

decreased about 50% in 1958 and remained at this lower level during 1958-62. 

Landings per hour again increased to the 1954-57 level in 1963 and fluctuated 

about this higher level during the remainder 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 1962-64 

but increased steadily to a high level in 1967. The effort in 1967 was about 

2-3 times that in 1966. 

Tonnage class 3 otter trawlers were used in Figure 4 to estimate 

total effort by Method 4, since this class contributed most heavily to the 

total cod 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 instead of 3 (Fig. 5). On the other hand, calculations based 
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on these larger tonna@ classes might be of little meaning because of their 

relatively small cont/ibution to the landings prior to 1966. 

~;eBBments of the effects of increases in 

mesh 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 research vessel cruises. Consequently, 

it was decided to combine USSR commercial length frequencies and. Canada 

(Nf'ld.) research vessel length frequencies in these assessments to obtain 

representative length 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 1964, respectively, and no 

measurements in 1965 and 1966, it was decided to use Canada (Nfld.) research 

vessel length frequencies totalling 32,000 to derive representative length 

frequencies of the commercial catches before discards in the 1963-66 period. 

Since the Canada (Nfld.) length frequencies were of fish caught 

with a 41-5 otter trawl with the codend lined with a 1 liB-inch nylon 

liner, a 4-inch selection curve was applied to the length frequencies for 

each year to arrive at a frequency representative of a 4-inch mesh catch, 

the minimum regulation mesh size in force during both periods. Canada (Nfld.) 

and USSR frequencies were combined for each year during 1959-62 and the 

resulting frequency considered to be representative of the commercial catch 

before discards in 3NO for each year. During the 1963-66 period the Canada 

(Nfld.) research frequencies alone, adjusted to 4-inch mesh for each year, 

were considered to be representative of the commercial cod catch before 

discarding for that year. 

E9 



- 9 -

Since there were only 5000 length measurements of landings after 

discards in the 1959-62 period and less than 9000 in 1963-66 and since the 

numbers of fish measured varied from none in 1960 to 4000 in 1965, it was 

decided to use a landing frequency derived from the catch frequency used 

above. Assuming knife-edge discarding between 39-41 em and 42-44 em 

(See Beverton and Hodder (1962)) and by applYing a weight-length key to 

the catch frequency above the discard length, the average weight of fish 

landed in each year was calculated. From a knowledge of the weight landed 

by all countries and tbe average weight of fish landed, the total number 

landed in each year was calculated. 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 frequencies 

for the 1959-62 and 1963-66 periods were derived, 

The method used in the assessments for predicting immediate 

losses and long-term changes was identical to that outlined by Gulland 

(1961) and as applied by Beverton and Hodder (1962). Total mortality 

estimate (Z) and growth parameters (~ , k, to) used for the 1959-62 

assessments were from Williamson (1965). Growth parameters used for the 

1963-66 assessments were from Wells (1969), while Z was determined from 

USSR age frequencies for 1965 (ICNAF Sampling Yearbook, Vol. 10). Since 

it was impossible to separate Z into its natural and fishing components, 

the swme range of values of M was used as in Beverton and Hodder (1962). 

Tables 2 and 3 summarize the assessments for 3N0 cod during 

1959-62 and 1963-66 respectively. Table 4 presents the previous assessments 

for 1955-58, 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 

trawl was predicted at 5~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 

landings 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 period greatest predicted long-term gains were 

at 6-inch mesh for otter trawl, offshore line and total landings for all 

values of E. Immediate losses were 13% or less for increases from 4- to 

5~-incheB. 

Except for the initial increase to 4~inch mesh, where the 

immediate losses were approximately the same in the three periods, the 

losses would have been less in 1959-62 than in either 1955-58 or 1963-66. 

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 

5~ and 6 inch. the 1959-62 and 1963-66 values being slightly higher than 

the 1955-58 values. 

At the two higher values of E the predicted long-term changes 

(gains) were greatest in the 1963-66 period and least in the 1955-58 period. 

This was more pronounced at the larger mesh sizes; in fact the differences 

were small at 4~inch mesh. 

Discussion 

Analysis of landing and effort figures indicated a lower landing 

per unit of effort in the 1958-62 period than in the 1955-57 or the 1963-67 

periods. Age and length distributions of research vessel survey cruises in 

}NO presented by May (1965) indicated that in the 1955-57 period a succession 

of year-classes of at least moderate strength entered the fishery. However, 

in the 1958-62 period only two significant year-classes, 1955 and 1958, 

entered the fishery. With mortalities as high as those determined for the 

3NO fishery (Fig. 8), a 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 period 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 fishery, it is also 

possible that a decrease in effort can itself cause some decrease in landing 
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per effort related to the lesser efficiency of a smaller fleet in locating 

concentrations of fish. The increase in landing per effort in 1963 was 

probably caused by the entrance into the fishery of two good year-classes, 

1958 and 1959. Since the ages have not been determined for the survey 

cruises during the remainder of the period, it is not known whether a 

succession of strong year-classes occurred here or not. 

Total landings in 1967 increased over two-fold compared to 1966 

and most of this increase was accounted for by USSR otter trawlers. However, 

the landing per hour in weight did not change significantly from 1966 and 

thus the estimates of total effort increased in proportion to the landings. 

Length frequencies of research vessel survey cruises to 3NO indicated a strong 

~964 year-class firat captured as 2-year-o~ds in 1966. In 1967 this year­

class produced a peak in the research length frequencies at 36-41 cm (Fig. 6). 

Also, pre~im1nary analyses of catch per unit of effort data for these survey 

cruises indicated a significant increase in the numbers caught per hour over 

1966, confirming the strength of this year-class. Length frequencies of 

USSR catches before discards with 4- to 4~~inch meshes indicated a peak at 

39-41 em (Fig. 6), obviously the 1964 year-class. Thus, the increase in 

landings was accounted for by the greater abundance of the 1964 year-class 

together with the increase in effort. The fact that the landing per hour 

in weight did not change is probably explained by the low average weight 

of these 3-year-o~d 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 validity of the results obtained from any mesh assessment 

depends on the availability 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 4-inch mesh. 

The question therefore arises as to whether the frequencies so derived are 

representative of the catch by the commercial fleet. The comparisons of 

research and commercial catch frequencies in Figure 6 indicate that although 

there is a tendency for the research frequencies to underestimate the 
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proportion of larger fish and overestimate the smaller fish ~ the agreement 

is close enough to allow their use in mesh assessments. These differences 

are probably caused in part by the commercial fleet tending to concentrate 

their efforts in depths which larger cod are known to inhabit 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 discard length was chosen, below 

which it was assumed that 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 em and 42-44 em. ~ne 

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 catch and landing curves. 

Although the landing curves are sometimes based on small 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 above 

or below the length group chosen, the immediate losses and long-term changes 

were affected very little. 

Mortality estimates for 1955-58 and 1963-66 were obtained from 

commercial age distributions whereas that used in 1959-62 was from researcn 

age distributions, there being no commercial ages available during this 

period (Fig. 8). Since research age distributions re~resent the entire 

population while cOII1ll1ercial ages represent only that sector of the 

population captured by the commercial gears, the two sets of mortality 

estimates need not be comparable and it is desirable to have mortalities 

based on commercial data. 

Average sizes at each age were very similar in the 1959-62 and 

1965 periods, while in the 1955-58 period they were greater up to age 5 

and less above age 5 (Fig. 8). This explains the small changes in tc in 

relation to lc in Tables 2-4. 

The predicted immediate losses were greater at the larger mesh 

sizes during the 1963-66 period than the 1959-62 period. 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 losses in the 

1955-58 period were as high as in the 1963-66 period at comparable mesh 

sizes but this was mainly because the former assessment was based on 3-inch 

mesh. If comparable increases are compared (e.g. 3-i~ch to 4-inch compared 

with 4-inch to 5-inch), the losses are less in 1955-58 than in the other 

two periods. 

Except at the initial increase to 4~inch 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 becaus~although the value 

of E and consequently the proportion of released fish that would have been 

captured by the larger mesh decreased fram 1955-58 to 1963-66 due to a 

decrease in total mortality, the proportion of small fish that would have 

been released by a larger mesh increased considerably during the same interval 

(Fig. 9). 

Adequacy of catch sampling 

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. Measuretner.ts 

ranged from 20 to 1800 per one million fish landed. The intensity of 

sampling was about the same in 1955-58 and 1959-62 but only one-third as 

great in 1963-66. 

In addition to the paucity of measurements, sampling was not 

adequately spread over the fishing season and in some years all measurements 

were in the same quarter. 

Commercial age distributions were totally lacking in the 1959-62 

period and only available for 1965 (1200 ages) in the 1963-66 period. 

If meaningful assessments for ]NO cod are to be carried out in 

future, more adequate length and age sampling of the commercial catch must 

be instituted. 
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Table 2. Summary of assessments for 3NO cod, 1959-62. 
Offshore line unadjusted. 

Mesh size le te Percentase chane;;e in 19~2--62 landins;s 
change Gear Immediate LODs-term change for 

group loss 0.44 0.63 0.81 E 
~inches~ (em) (:£!: ) 0.24 0.34 0.44 F 
From 4 to 35.16 3.22 0.30 0.20 0.10 M 

~ 39.16 3.58 Trawl -1. 73 +3.45 +5.82 +8.15 
Line 0 +5.27 +7.68 +10.05 
Total -1.42 +3.78 +6.15 +8.49 

5 43.19 3.95 Trawl -4.55 +6.17 +11. 37 +16.69 
Line 0 +11.23 +16.68 +22.25 
Total -3.72 +7.09 +12.34 +17.70 

5'> 49.10 4.48 Trawl -10.43 +8.52 +18.75 +29.77 
Line 0 +21.63 +33.10 +45.45 
Total -8.54 +10.89 +21. 35 +32.61 

6 52.81 4.91 Trawl -16.26 +8.23 +f1.91 ~ 
Line 0 +29.2t ~ + 3.83 
Total -13.31 lli&.. +26.20 +42.02 

F 13 
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Table 3. Summary of assessments for 3NO cod, 1963-66. 
Offshore line unadjusted. 

Mesh size 1c tc Percentase chanse in 12~3~l)6 landin~s 
change Gear Immediate Lons-term chanse for 

group 10s8 0.33 0.56 0.78 E 
(inches) (em) (;a: ) 0.15 0.25 0.35 F 
From 4: to 33.21 3.08 0.30 0.20 0.10 M 

4~ 38.01 3.54 Trawl -2.35 +3.35 +7.40 +1l.60 
Line 0 +5.84 +9.98 +14.29 
Total -2.20 +3.52 +7.56 +1l.78 

5 42.60 3.99 Trawl -6.06 +5.92 +14.87 +24.58 
Line 0 +12.75 +22.28 +32.62 
Total -5.67 +6.36 +15.35 +25.10 

5~ 48.44 4.60 Trawl -l3.26 +7.63 +24.36 +43.54 
Line 0 +24.08 +43.37 +63.48 
Total -12.42 +8.67 +25.56 +44.93 

6 52.73 5.07 Trawl -19.90 +r.81 +3l.22 ~ 
Line 0 ~ +63.82 +98.62 
Total -18.62 ~ +33.32 +61.64 
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Table 4. Summary of assessments for 3NO cod, 1955-58. 
Offshore line unadjusted. 

Mesh size le te Percentage change in 1955 58 landings 
change Gear Immediate LODs-term chanse for 

group loss 0.57 0.71 0.87 E 
(inches) (em) (rr) 0.40 0.50 0.60 F 
From 3 to 39.2 3.2 0.30 0.20 0.10 M 

4 41.3 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 

4~ 43.1 3.6 Trawl -3.2 +4.3 +6.3 +8.5 
Line 0 +7.5 +9.5 +11.8 
Total -2.5 +5.0 +7.0 +9.2 

5 45.5 3.9 Trawl -6.6 +5.6 +9.1 +13.1 
Line 0 +12.2 +15.7 +19.7 
Total -5.2 +7.0 +10.5 +14.5 

5J, 49.6 4.3 Trawl -14.3 +6.2 +12.7 +20.2 
Line 0 +20.5 +26.9 +34.4 
Total -11. 3 +9.2 +15.7 +23.3 

6 53.3 4.8 Trawl -22.5 +4.7 +14.2 +25.7 
Line 0 +27.2 +36.7 +48.1 
Total -17.8 ~ +18.9 +30.4 
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1955 

1956 

1957 

1958 

1955-58 

1959 

1960 

1961 

1962 

1959-62 

1963 
1964 

1965 

1966 

1963-66 

1967 
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Table 5. List of length measurements of catches 
and landings of 3NO cod, 1955-66. 

Estimated 
number 

Before After landed 
discard discard Total ( '000) 

8,076 1,522 9,598 44,582 

3,499 1,000 4,499 18,666 

8,027 3,825 11,852 11,811 

1,320 1,656 2,976 15,722 

20,922 8,003 28,925 90,781 

6,351 683 7,034 22,447 

9,839 9,839 28,217 

194 1,434 1,628 20,962 

14,249 3,043 17,292 9,513 

30,633 5,160 35,793 81,139 

3,196 2,820 6,016 20,958 

3,744 666 4,410 23,177 

4,040 4,040 37,720 

1,145 1,145 58,457 

6,940 8,671 15,6ll 140,312 

9,327 1,618 10,945 

G2 

Number measured 
per 1,000,000 

fish landed 

215 
241 

1,003 

189 

319 

313 

349 

78 
1,818 

441 

287 

190 

107 

20 
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