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Introduction

As part of the pilot study undertaken by the Working Group on Fishing Effort
Studies (ICNAF, 1974) relative fishing power coefficients of the vessels included
in the 1801+GRT data of FRG, Poland and Japan were calculated separately. The data
used in each such calculation were also used in calculating the ratio of average
catch per unit effort (CPUE) values, in order to assess the stability of each set
of data for each country. Regardless of which vessel was used as the "standard"
fishing power coefficients (from the smallest to the largest) were found to vary
considerably. Moreover, the ordering of the vessels (i.e. largest to smallest
fishing power coefficient), varied depending on which vessel of a country was used
as the "standard". In comparing the fishing power coefficients with the ratios of
mean catch per effort, using the same data as in the calculation of fishing power
coefficient in each case, it appears that in only a few cases were the two statistics
the same, with the former usually being greater than the latter.

Data base

The Effort Working Group requested data from each country to be used in their
study. The request was for daily records of catch, hours fished and position of
two years (1971 and 1972, if possible, for March, April, September and October) of
20 vessels of tonnage class 0-50 GRT or 1801+GRT, fishing in ICNAF Subdivisions
5Ze and SA 6. Data of vessels of the 1801+GRT class from Poland (1971-1972), Japan

(1971-1972), and the Federal Repubtic of Germany (1972-1973) were submitted for
analysis.

Data were submitted from FRG for 10 vessels in 1972 and for 13 vessels in 1973;

from Poland, 12 vessels in 1971, 10 vessels in 1970; from Japan, 15 vessels in 1971,
12 vessels in 1972.
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Analysis of data

The data from each country was sorted into "area-date” blocks. An "area-date"
block is a block of data containing catch and effort data for all vessels from one
country that fished in the same area on the same day. Area is equal to one 60-minute
square area. Day is equal to one 24-hpur period. Over all blocks the coefficients
of relative fishing power were calculated as follows (Tables 1-3):

n
1} RFP (vessel x) = 1/, t  _CPUE (vessel x) i
(1) ( ) = Un i=3  CPUE (vessel yJ i

(2) Mean CPUE (x) - CPUE (vessel x) i

Mean CPUE (y}

CPUE (vessel y) i
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=
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= total number of times vessel x and vessel Yy appear
simultaneously in an "area-date" block

vessel y = reference vessel; each vessel is used interchangeably
as the reference vessel

CPUE

metric tons of fish caught per hour of fishing

Equation 1 gives a measure of fishing power of vessel x relative to vessel y
according to the definition of fishing power. Equation (2) gives a ratio of mean
CPUE for vessel x to mean CPUE for vessel y using the same data as in (1). Comparing
(1) and (2) would thus give an indication of the consistency of RFP over all "area-
date" observations included in the calculation of RFP.

Results and Conclusions

Calculated values of (1) and (2) are listed in Tables 1-3 by country. The
indices calculated from equation (1) seem to be consistently higher than those )
resulting from equation (2). For situations where there were at least 20 observations
for Japanese vessels, fishing power coefficients varied 200% of the smallest RFP.

As expected, the percentage increased as the number of observations in the sample
decreased. This phenomenon did not occur with FRG or Polish data. In both FRG and
Polish data sets the RFP's varied from 100% to 500% of the smallest fishing power
regardless of which vessel was the reference vessel Y.
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The standard deviation and coefficient of variation of each fishing power
coefficient (1) was computed (Tables 1-3). These statistics also show a tremendous
amount of variation in the fishing power of a vessel. The coefficients of varjation
were often above 100% and seldom did they fall below 50%. To examine this more
fully, for each country, plots of CPUE of vessel x vs CPUE vessel y used in calculating
(1) for data constituting the largest sample (n) were examined to assess the consis-
tency and variability over time and area, of RFP (Figures 1-3). In neither three
cases did the points fall along the line with slope (1}. The scattering was also
not along the line with slope (2). For the data used in these plots, distributions
were drawn for vessel CPUE (Figures 1-3). For the three cases considered the
distributions differed: the distributions of the vessels of FRG approached a Normal
distribution, the data of Poland was much more skewed for each vessel, and that of
Japan had little variance. Moreover, the distributions within country were more

similar than those between country. = = = L e

Figure 4 shows a plot of the distribution of CPUE (x);/CPUE (y); for
the three pairs of vessels used in Figures 1-3. In each piot, 30%-56% of the
observations were less than 1.00. The reciprocal relationship would be the case in
pTopting the distribution of this ratio with x and y interchanged. Thus, the plots
indicate the Tack of consistency in RFP of the three vessels x, with y as the standard.

Literature cited

ICNAF 1974. Report of meeting of Working Group of Experts on the Practicability

of Effort Limitation, Proceedings No. 4, Int. Comm. Northw. Atlant-—Fish-;
_ . Proc. Sp. Comm.Meet-—dan+—1974, Part I1: 59-65.

D4

W



-4-

The five entries in the cell of the matrix represent for vessel X and vessel Y {1) the

number of days vessel X and vessel Y fished simultaneously in the same
(2) the relative fishing power (RFP} of wvessel X, with vessel Y ag refe

"area-date" block,
rence vessel

(re: equation (1)), (3) the ratio of CPUE of vessel X to the CPUE of vessel Y (re:
equation (2)), (4) the standard deviation of the observations constituting RFP of
vessel X, and (5) the coefficient of variation of the observations constituting RFP,
i.e. standard deviation/RFP.
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