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Collection of landings and effort statistics for biolog1cal 
fisheries stUdies rest. on the notion that landings of a species a~e 
related to abundance of the species, and that this relationship can 
be obtained by a combined study of discards at sea, statistics on the 
operation of the fisbing fleet, and some knowledge of the ecology aDd 
behaviour of the species. 

A good deal has been written about the difficUlties connected 
with the attempts to relate the catches and catches per effort to 
abundance t for example, the several papers presented at the joint ICES, 
ICNAF and FAO aeeting in Lisbon 1957 on this subject. In this report 
we wiil not concern ourselves with the question in general! rather we 
wish to illustrate some of the specific problems met with 1n our 
attempts to analyze Canadian Subarea 4 statistics. Most of the resUlts 
used are taken from a study of the 1956 Canadian statistics from Sub
area 4 by .r. D. Brown. 

Classification of Boats According to Fishing Power 

The published ICNAF statistics classify groundfish vessels 
by gross tonnage in groups of 0-25 26-50, 51-150, 151-500, etc. 
However, lacking specific informatIon, it coUld be argued that the 
fishing power (catch per hour dragged from the average stock density) 
of a boat 1s r,lated primarily to the size of 1ts net and to its 
towing speed since these two things determine the area covered by the 
a&t at different depths. 

Tbe classification of boats should be such that the groups 
are as uniform as po.sible with respect to their fishing power. 

In Table I we have listed for each gross tonnage classifi
cation the different types of nets used. In Table II the boats have 
been clas.ified by net type, and the range of gross tonnage 1s 
tabulated for each net type. 

Table I. Net types used in different gross tonnage classes. 

Gross tonnage 
CIAII 

0-25 
26-50 
51-150 

151-

Yankee 
Yankee 
Yankee 
Yankee 

Net types 

3/4 35, and flounder net 
314 35,-35, and flounder net 
35, 36, ~lA, 41, and Peter Carey 
36, 4lA, 41, Peter Carey, and 

Ii- Iceland 
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Table II. Range of gross tonnage for different net. for 
boats fi.hing ltV and 4W in 1956. 

Net type Gross tonnage range 

Yankee 35 35-70 

~fA 110-160 
140-190 

41 130-400 
Peter Carey 
It Icelalld 

130-195 
195-400 

From Tables I and II it is obvious both that gr?ss tonnage 
classes are heterogeneous with respect to gross tonnage .• 

For boats using a .imilar net size the catches per effort 
were plotted against the gross tonnage. One such graph i. reproduced 
in Figure 11 which gives the average catch per effort, Subdivision 4W 
(1956) for ndividual boats using Iceland It net. Despite the fact 
that groas tonnage varies from 220 to 400, no relation between catch 
per effort and ,ross tonnage was found. The same held true for all 
other net sizes a. well. It appears, therefore, that gro •• tonnage 
alone without net size mey not be an indication of fishing power. 

In Figure 2 the boats have been grouped both by net size and 
gross torulage. The graph show. the average total catch per trip for 
different size. within different gross tonnage cla.ses. There seem. 
to be only small differences in average total catch among boats over 
151 gross tons, while (e.g.) in the 50-150 gross tonnage class two 
distinct group. can be separated, the boats using Yankee 35 net and 
the boat. using Yankee 36 nets. 

From this analysis using total catch figures it would appear 
that gross tonn~ge in the 151-500 class is not indicative of difference 
in fishing power, although it has meaning below 150 gross tons in 1t. 
relat10n to net size. It was found however that there were statlstl~ 
cally signif1cant differences 1n the .pecies composition of catches 
between different net sizes. If these differences are affirmed and 
made clear by further study, it becomes neces.ary to clas.ify boats 
by lIet size, not only becau.e a net size i. a measure of its fishing 
power but because it also plays a part in determining the species 
compo.1tion of catch. 

Cla •• ificatAon of Trips 

To obtain the effort expended toward each major species 
the trips (or parts of trips) by d1ff.erent classes of fishing vessels 
should ideally be classified as cod, haddock, etc. tr1ps. In practice, 
however, the intention of the .kipper is not so well definedr nor do 
we have any information on it. The present practice is to c assify 
a trip aa cod, haddock or flounder trip. if more than 40% (sometimes 
50%) of the total i. of that spec1es. To find out if any such 
distinction did in fact represent a classification of fishing tr1p. 
and effort, the following ansly.is was carried out: The percentages 

Apart from the Yankee 41 class the net size classes seem somewhat 
more homogeneous with respect to gross tonnage than gross tonnage 
classes with respect to net size. In recent years, however, the 
larger boat. in Yankee 41 class have changed to Iceland It, bringing 
the upper gross tonnage limit down from 400 to 190. 
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of cod, haddock, and flounders in otter-trawl landings from Subdivision. 
4V and 4. were compiled separately by areas and by boats, us1ne Yankee 
35 end Iceland It nets. The data were plotted as histogram frequencies. 
The resulting frequency curve. were rather smooth with only small 
difference in the magnitude of adjacent classes. In not a single ca.e 
could we separate a particular group or groups of trips as cod, 
haddock or flounder trips. 

This apparent impossibility of classifying trips as cod, 
haddock, etc. trips has important consequences for the interpretation 
of our data. If we continue to use an arb1trary criterion such as 
"the trip is a cod trip if more than 50% of the total is cod", our 
calculations will tend to stabilize the catch per effort and convert 
what may be a major part of the fluctuations in abundance to apparent 
shifts in the application. of fishing effort to another species. It 
i. evident that we require some alternative method of compiling catch 
figures if we Bre to be able to measure mortality rates or abundance. 
ORe auch pos.ible alternative would be to study the specles composi
tion at catches in terms of frequencies of weights of catches of at 
least the major specie., and the yearly changes in such frequencies. 
The yearly changes in tne frequencies would have to be compared with 
abundance indices obtained by research vessel operations and by market 
demands for that species to learn how these three variables are 
connected. 

Measures of Effort 

Two different unit. of effort (hours dragged and days fiBhed) 
were examlDed to see which messure of effort 1s more closely corre
lated with catch. In all cases studied it was found that the measure 
of relative accuracy was greater for hours dragged than for days f1~hed. 
The difference was quite small (le.s than 5%) however, and because of 
the greater ease of employing catch per day fished, it may be prefer
able. 

Increase in Efficiency of Boat, 

In Figure 3 the average catch per boat of Gloucester class 
"draggers built before 1949, operating in Subdivision 4T, is plotted 
for 1948-56 against the average catch per week of the same class 
boats built in 1949 or after. The first group includes 10 boats which 
have been fishing regUlarly since 1948; the latter group consists of 
only 6 boat. in 1949 but upward of 30 in 1956. All these boats are 

" in the 25-50 gross tonnage class. Beginning in 1952 the newer bOats 
have been conSistently more effiCient, catching about 7% more than the 
older ones. 

Summary and Recommepdations 

1. The study of the 1956 Canadian Subarea 4 statistics shows 
that the net size may be as important as the gross tonnage in deter
mining fi.hing power and species composition. 

2. The relative fishing power of different vessels is determined 
reliably by comparative fishing experiments. An alternative or comple
mentary and at the same time considerably cheaper approach to measuring 
the relative fishing power of ves.els would be a speCial study of the 
area covered at .tandard towing speeds by different sizes of nets. 

3. It is desirable to add to statistics describing fishing 
vessels information on net size and average tOWing speed. 
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4. 

4. Kore than one year's Canadian statistics should be analyzed 
and the results compared with European data, particularly with refer
ence to fishing power and trip classification or related to species 
composition. 

5. Studies indicate that the catch per day may he as good a 
measure of effort as the number of hours dragged" This conclusion 
should be checked using more than one year's statistics for different 
areas. 

6. In Subdivision 4T the fishing effiCiency of the fleet has 
been changing upwards 8inoe 1945. A similar study should be conducted 
for all other subdivisions as well, and for all major classes of boats 
fishing in the ICNAF area. 
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Total Catch Per Trip (lO,OOO's Pounds) 

Figure 2. Average total catch and the range 1n relation to gross 
tonnage and net size, Subarea It (1956). 
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