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The general comcepts of the Schaeffer model provide a convenient frame—
work for discussion of the mixed fishery problem. It ia accepted that for
individual resources progressive inerease in fighing mortality will generate
a dome-sghaped yield curve with a maximm in the region of one half to one third
the virgin stock size. In a mixed fishery exploited by a single, but hetero-
geneous, fleet, the yield curve of individual resources may remain dome-ghaped,
but their addition towards an aggregate yleld curve will depend on the relative
catechability of the separate resources.

The effective catchability of a resource (i.e. the coefficient q when
F = qf.) is, at its simplest, the product of its biologleal availability snd
the degree to which a fleet ooncentrates on that gpecles. In a mixed fishery
this combination will differ between speciea: some illustrative varisnts are
shown in Figure 1.

EXAMPLE 4. FHere the biological availability of rescurces x and ¥ are the same
and the fleet does not concentrate more on one than the other (thie ie equiva—
lent to fishing et random with respect to catch composition). Then qfx) = q(y).
Both resources will be exploited at an equal rate giving their irdividual MSY
at the same level of fighing effort. This qituaticm is equivalent to a fishery
which is mixed but where individual resources are captured in isolation, (the
figheries are separate in time or space), and total effort divides roughly in
proportion to the size of the separate resources.

EXAMPIE B. Biological uveilability is different for resources XYZ, perhapa

becauge of differential availability to the gear, or they occupy different

! presented to Special Commission Meeting, FAO, Rome, January 1973 as $p.Mtg.Res.Doc. 73/6.
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geographical arese with the mame centre. But thedr distribution ie such that
the fleet cannot concentrate more on one than another. Then, in principle
resources X and ¥ could be fisbed to 2 low level (extinotion of the fighery?)
whilet resource % ia still fully exploited. 'Tthe aggregate yield cur;e of the
complex would be skewed.

EXAMPLE C. In reallity both the bioligical availability and the ability of
fleets to concentrate will vary, In C(i) a relatively small stock X attracts
fishing and the explojitation develops to the level shown, and includes a
'by-catch' fishery on a lese valusble rescurce Y. At the point of exploitation
indfocated the data available would support the yield projection shown by the
dotted curve. However, if fishing contimues to inorease as in C(4i) then the
relative importance of ¥ may become predominant, reduced aatches of X actually
reducing the fleets interest in it. Then the effective exploitation of X will
be redused, shifting the peak cateh to the right, and exploitation of Y will
increase, shifting its pesk yield to the left. The total situation projected
from C(1) has been modified by the fleet fishing pattern. The generality is
that if the fleet oparates without restraint the peak of the sggregate yield
curve will bPe less than the sum of the MSY of each resource, and, in the
exsmple given, even though concentration upom X becomes lens, its potentisl
¥ield ccould be lost sltogether.

The fishery in SA 5 and 6 is & more complexr example of Type C., containing
perhgpe ten important resource components that influence the distribution of
fighing activity. On the theoretical grounds outlined it appears that stabiliza-
tiom of the catch or effort at a particular level will fossilize the praesent
particular Type C situation, This may be deslrable, but it may involve some
sacrifice of potential yield that might be overcome by conetraints on fishing
that will traneform 1t from Type C to Type A.

The Initial etep facing the Commfttee is to define the prosent pituation
and to compare it with g distribution definsd by the depired level of fighing
moriality per resource component. An approsch to thia problem ie pet out in
Table 1, the apecles and coefficients being entirely hypothetical as an example.,

Aoross the top of the table are estimates of the numbers of days fishing
directed st individual species which, being 'standardized! days, provide, with
their catch, a 'standardized' o.p.u.e. per specles. All effort should be

allocated to a fishery if possibla, though it would be pompible to insert s
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miscellaneous colummn, provided ite constituent specles were covered by
standardized c.p.u.e. data in another columm, BREach of these main fisheries
will take a by-catch which contributes to the exploitation of other rescurces.
This effect on by-catch resources A, B, C, etc., has to be defined in terms

of the effective effort in the main fishery for A or B or C, etec. It can be
done approrimately using the usual relationships that F = qf and thence

YW = qf Pw and YW/f = q Pv. The catch per standard unit of fishing effort

in the main fishery is an estimate of the ocatch per umit fishing mortality and
0 the total fishing effort on the main apecies A will be

£(a) + z(B) ( 8.p.u.e. of by-catch 4 in fighery n.)

¢.p.u.s. of main sp. A in fighery A.

In Table 1 the bottom left of each box is a hypothetical ratio of CePsRe8.
in each column to the e¢.p.u.e. in the main fighery for that epecies in the row.
These faoctore are applied to the fishing effort in each fishery to give the
top right figure in each box, and these are cross-totalled to give a total
effective fishing effort per apecies. The overall total effort will alwaye
be greater than the total recorded effort because affort is double counted
according t¢ the number of species it acts upon. The allocation of effective
fishing mortality to the main fighery, or as a by-catech will be immediataly
evident even though its level may not be properly lknown.

This distribution of fishing effort between species can be compared with
any other distribution that may be an objective of management, For example,
if the F = qf relation ocan be eatablighed from age composition analysee allied
to estimaptes of a standard effort, then some objective levels of effort pexr
specie can be establiched, for exampla, from yield per recruit considerations.

Table 2 sets out other population characteristics which in conjunction
with Table 1 can be used to frame advice to R and 5 on the queatiocns before

the Committee.
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