RESTRICTED

HATERNATIONAL COMMISSION FOR THE NORTHWEST ATLANTIC FISHERIES

Serial No. 1523 Research Document No. b7

{D.c.9)

ANNUAL MEETING - JUNE 1965

Fishing Activity, Effort and Intensity in Subarea l. 1952 - 1963,

by Sv. Aa. Horsted

(Grenlands Fiskeriundersegelser, Charlottenlund, Denmark)

Although the definitions of fishing effort and fishing intensity are quite
clear it is nearly always impossible to give fishing effort and fishing
intensity in accurate figures. Actually most of the figures given as fishing
effort are not really fishing effort as defined but fishing activity. In this
paper it is tried to give figures for fishing activity, effort and intensity
in the cod fisheries in Subarea 1 (West Greenland).

It has of course been necessary to iniroduce a lot of assumptions and
theories of which some may not hold water. The most essential of these assump-
tions is that

++. the catchability of cod to the various gears varies throughout the year
(no doubt about that). In order to get a comparison between months or seasons
of this changing catchability it is, however, supposed that the catchability
of cod does not vary very much in the Portuguese dory'fishery, and this is by
no means an unambiguous supposition. The arguments for this theory are the
facts that dories are fishing with two gears (hand line aﬁd long line), that
dories are spread over a wide area round their mother vessel, and the fact
that the catch per dory hour does not vary as much as the catch per hour
trawled. It is, however, only a rather short éeason that dories are fishing
(liay - September), and it is thus impossible to compare dories with other
vessels in the rest of the year. This gives raise to0 new assumptions.

When starting this work the author set out to get effort and intensity
per month and division as such figures were needed when dealing with the great
West Greenland tagging material. Such detailed figures, however, may not be of
great interest to other ICNAF people, and the paper would be too heavy if the
whole precedure of estimating and cslculating the effort should be dealt with
here. The tables in this paper are therefore given only as summaries of more
detailed tables used by the author.,

Consideration of space and time also forbids the author to go into details
with all the assumptions and arguments. It may nevertheless be of interest to
somebody to know the various steps and some of the arguments in the procedure.
These steps are accordingly given here and it is hoped that they will show
how reliable or rather unreliable the final figures are.

l. Only commercial sized cod are regarded.

2. All figures are based on catches given by weight (in estimating mort-

ality it ought to be by number) and differences in length compositions

of catch between gears or years are not regarded.
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The catches given as division 1 NK arc allocated to divisions from
several points of view (e.g. number of Faroese motor boatg in the
various districts of Greenland. Within countries proportional to
known allocated catches).
The fishing power of a Portuguese dory is regarded constant. (Mean
fishing power of various fleets shown in Table 1).
The fishing power of Portuguese trawlers seems to be unchanged in the
period looked at (according to "List of Vessels"). A "mean Portuguese
trawler" is chosen as the standard fishing power. Time unit is one
hour trawled,
Catch per dory hour is compared {(per month) to catch per Portuguese
trawler. The proportion between these catches varies between months.
August is here chosen as the standard month because. .
The relation "catch per dory hour/catch per hour trawled" is rather
constant between divisions and areas (one hour trawled = 19.66 dory
hours).
August is the only month in which all gears are operating to greater
extent.
Cod are scattered over the grounds so that the density of cod within
a division (and within borders of distribution) is rather uniform
from area to area.
It is reasonable to believe that cod in August have the same catch-
ability from division to division since phenomenons as spawning,
escape from cold water etc. do not occur.

Following 4, 5 and 6 the effort unit is defined as "the effort developed

by a Portuguese mean trawler (1273 BRT, 1059 HP) in one effective traw-

ling hour in August". The effort unit is hereinafter abbreviated to PTHA.

Following the basic assumption that catchability of cod does not vary
very much in the dory fishery and that in August one trawling hour equals
19.66 dory hours it is possible to estimate the relative catchability
of cod to Portuguese trawlers in other months where dories are fishing.
This gives the relations shown in Table 2.

The work started when the 1960 figures were the last figures available.
The tables have now been supplemented with figures from 1961-63. This
gives figures slijpht different from the previous figures, but because
of the heavy work involved in the procedure and because of the desir-
ability of uniform procedure from year to year the figures from the
period 1954-60 have been maintained

The Portuguese catch per hour trawled is compared to the catch per unit
time of other fleets (Table 3). For the period 1955-60 a Spanish traw-
ler had an effect of 60.4 % of a Portuguese trawler (the figure for
1954 seems to be unreliable). For this period it was not possible to

get reliable [igures for other nabions bthan Spoin. In the period 1961«6)
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also German and U.K, fleets have been compared to Portuguese fleect.
The means for Spain and U.K. are means weighted according to catch
and fishing time. For Germany only those months have been regarded
in which Germany has at least lo days of fishing and Portugal at least
loo hours trawled.
From Tables 2 and 3 and from several arguments not given here the
conversion factors given in.Table 4 are estimated.
The effort based on conversion factors in Table 4 is raised to total .
effort {per month and division) by means of the corresponding catches.
In many cases, however, it is not possible to uge this procedure, and
in such cases other ways of estimating effort have been used. Effort
figures, catch and catch prer effort are given in Table 7.
When fishery in a certain area is intensive and modern speedy vessels
with clectronic equipment are used and when fears can be used under
nearly all bottom conditions then one can reasonably say, that Tishery
will take placevover (all) where fish ocecur with gome abundance - and
only there. The cod Tishery at West Greenland seems to be such a fishery
and we therefore agsume, that the distribution of commercial sized cod
can be estimated from the distribution of the fishing activity.
A picture of the distribution of the fishery is obtained by plotting
recaptures of tagged cod (assuming that within divisions tagged cod
are evenly distributed amongst the cod not tagged). All recaptures
caught in the years 1955-58 have been used together with German and
Portuguese recaptures from 1963 (Figs. 1 and 2)e
Some of the months show nearly the same picture and can be put together
in longer periods. These periods are 1) January-April, 2) May, 3) June,
4) July-September and 5) October-December, Within each Period cod seems
to occur in certain depth intervals. Areas in these intervals are shown
on Figs, 1 and 2. The{§ areas are measured by a planimeter (Table 5).
The scope of work mentioned in this paper was to estimate the relative
possibility of a tagged cod to be caught in a certain area (division)
at a certain time (month).
Agsuming that tagged cod are evenly mixed with the stock of the division
and assuming that tagged cod behave as untagged cod the relative
possibility of a tagged cod to be caught can be measured by the fishing
mortality coefficient (F), which is proportional to the overall fishing
intensity (%). T is defined as the weighted mean effort per unit area,
weighting factor being the density of cod in each area unit.
It is, however, very difficult to get adequate figures for T in this
way. If fishing effort is distributed at random within the areas given
in Table 5 we can, however, say that the possibility of a certain
(tagged) cod to be caught is independant of the number of other cod

present. Under this assumption the chance of this cod to be caught is

D4



-4 -
proportional to effort per unit area. This possibility of being caught

is caleculated per month and division, The summarized figures are given
in Table 8. '

THE FISHING ACTIVITY AND CATCH.

Phe fishing activity is recorded in various ways by various countries. Some
of these records regard only the time spent fishing (fishing gear operating).

It is a matter of fact, however, that the whole fishing procedure also consists
of a searching for fish. To include this searching the author has chosen "days
on grounds" as the unit for fishing activity. Days on grounds include also days
of bad weather, and as weather conditions vary between months and years the
figures may not be compared without remembering this source of error. When look-
ing at the figures for fishing activity as given in Table 6 one should also

bear in mind the changing fishing power as given in Table l.

Although giving fishing activity Table 6 may very well give the most reli-
able picture of the variation in effort and fishing intensity. At any rate the
figures in Table 6 are those of primary interest to people economically involver
i:n fishery, The figures give (as previous figures) no ideas of variation in
the mean size of fish, but to judge from various research reports it is a general
feeling that the mean size of cod in landings has been decreasing in the lagt
years.

The Portuguese dory vessels have a rather steady activity. Liners have an
increaset of activity in the years 1961-63 of about 4o % of the 1954 level,
while trawlers'! activity in 1963 is about 23 times that of 1954.

THE FISHING EFFORT

Phe fishing effort is given in Table 7. Gears are combined according to
conversion factors given in Table 4. The single figures mey be inaccurate and
suspicious, but as the procedure‘of estimating the figures do not vary very
much between years the figures may nevertheless show the changes in fishing
effort. Catch per unit effort ghould likewise show changes in the density of
cod (measured by weight of catchable fish, not by number).

Total fishing effort in West greenland waters was rather steady in the
period 1952-57. In the period 1957-63 the effort has been about doubled. This

has given a considerable higher total catch but also a general fall in catch

per effort.

FISHING INTENSITY

Table 8 gives index of relative possibility of a certain (s tagged) cod
%0 be captured in a division. The overall fishing intensity as defined also
given in Table B is calculated from figures of Tables 7 and 5. The intensity
ought to be based on monthly figures, bub time has not permitted this. The
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yearly mean area of each division is then calculated as a weighted mean,
weighting factors beeing the catch in each month. The overall fishing intensity
figures must therefore be taken with all possible reservations, but even so0

the figures seem to indicate that the intensity has been about doubled in the
lagt five years.
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Tuble l. Fishing power and mean "days on grouvnd" of vessels over 50 gross tons
fishing in Subarea 1.

| Year j { OTTER TRAWLERS | LINFRS | PORTUGUESE DORY VESSELS
i

11953/54 Number 205 89 4o
11956 of 170 113 49
11959 vessels 219 108 47
§1962 | 226 94 35
952/ | Mean 8715 185 693
119° tonnage 926 178 765
:195; (gross tons) 940 190 872
11965 1037 236 870
107 3/94 Mean 1o6l 19.8 ' 51
1.6 HP (trawlersg 1112 19 .4 5 55
1959 crew (liners 1224 20.2 i 61
1942 dories 1321 2244 : 64
1953 Mean 30 96 : 13
1956 days 38 85 54
1959 on 4o 154 | 72
1962 ground 60 156 ’ 102
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Table 2. Catch per hour trawled in per cent of cateh per dory hour (Porlugucue
cod fishery, Subarea 1).
Month 5 6 T 8 9 T+8+9
Period
1954-60 3613 [ 4305 | 2172 | 1966 | 1930 | 2015
1954-63 | 3613 {4305 | 2165 | 1899 | 2003 | 1973
Table 3. Cod Subarea l. Different nations' catch per time unit as recorded in
per cent of Portuguese trawlers' catch per hour as recorded. W =
weight of the relations.
Germany Spain U.X.
days fished hours trawled hours ftrawled
Year 501-900 9o0l-18oo0 90l-1800 501-9¢00 90l-1800 over 1800
% 17.5
1954 E - 68674 _
) % 53.2
YW 7385 e
IIO 76'3
1956y - 155258 _
- of
7 69.3
AT 45323
% 66.7
998 v 70539 ]
(4 71.0
1959y 11495
% 77.8
960 oy |l oowse | o
% 1502 1271 186.1 87.8 - 75.8
A I DY S SURN P! SO -
p % 1178 1006 104.2 95.5 T7.1 82.5
ez W L | ez | 153 _ _ 1087 2246
% 1151 - - - -
sy B e _ _
mean - - 60.4
_}954—60 N - o
mearn 106.3 90.3 771 8l.6
1961-63
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Table: /)( Size of {the offshore area occupied by the West Greenland cod Stock
at different times of the year. Unit is square nautical mile.

Figures in brackets are supposed to be minimum.

\Month 1

\ 1 -4 5 6 1-9 lo - 12
| 14 o o o ‘E 1120 (4}
i 1B ( 1928 ) |{( 2725 ) 7294 6058 4360
E—__.. - . e - - - . o - PR
i 1¢ 5306 4932 6896 4675 5143
i 1D 1980 2494 3934 2957 2211
| SRR [ R N _
1E 1991 5607 3405 1327 2222
}__._.. N [ S
| 1F 4897 4413 3447 2448 4832
;Total Subarea 1 16102 18171 24976 18585 18768

D11
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