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T.b.e general concepts of the Sohs.effer model prou de a oODTltnient frame­

work for discussion of the mixed fisber,y problem. It is accepted that for 

individual reeources progressive increase in fishing mortal! ty viII generate 

a dome-shaped yield curve with a ma.ximwa in the region of one half to one third 

the virgin stock size. In a mixed fisher,r exploited by a single, but betero-

geneous, fleet, the ;riald curve of individual resources ~ remain dome-shaped, 

but their addition towards an aggregate yield curve will depend on the relative 

catohability of the separate resources. 

The effective oatohabl11ty of & resource (l.e. the ooeffioient q when 

F = qf.) is, at its simplest, the product of its biologioal availability and 

the degree to which a fleet oonoentrates on that speoies. In a mixed fishery 

this oombination will differ between speoies: some illustrative variants are 

shOllll in Figure 1. 

EOCAMPLE A. !!ere the biological availability of resources x and y are the same 

and the fleet does not ooncentrate more on one than the other (this is equiva-

lent to fishi!lg at random with respeot to oatoh oomposition). Then q(x) = q(:r). 

Both resources will be exploited at an equal rate giving their individual mY 

at the same level of fishing effort. This situation is equivalent to a fisher,r 

which is mixed but where individual resource. are oeptured in isolation, (the 

fiSheries are separate in tillo or speae), and total effort divides rOU8h1:r in 

proportion to the size of the separate rBsoaroes. 

EXAMPLE lI. lIiologioal availability is different for resouroes XYZ, perhaps 

because of differential aftilability to the sear, or the:r oooupy different 

I Presented to Special Commission Meeting, FAO, Rome, January 1973 as Sp.Mtg.Res.Doc. 73/6. 
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geographioal areas with the 1l&1li8 oentre. llu.t _ distribution is Buch that 

the fleet OSDDot ooncentrate more on one than another. '!ben, in prinoiple 

resource. X and Y oould be fiohed to a low level (erliuction of the fishery?) 

whilst resource Z is still fulJ.y exploited. The aggregate yield curve of the 

oomplex would be skewed. 

EXAMPLE C. In real! ty both the bioligioal availabil! ty and the ability of 

fl.ets to ooncentrate will vary. In C(i) a relatively .mall .took X attracts 

.fishing and the exploi tatlon develops to the level shown, and includes a 

'by-oatch' :fishery on a les8 valuable resouroe Y. At the point of' exploitation 

indioated the data available would support the yi.ld pro~.otiOD shown by the 

dotted curve. lIowever, if fishiJlg oontim1es to iucrea.e a. in C(U) then the 

relative importanoe of Y may beo_ predominant, reduced catches of X actually 

reduoing the fleets interest in it. Then the effective exploitation of X will 

be reduced, shifting the peak catch to the right, and exploitation of Y will 

increase, shifting its peak yield to the laft. The total situation projeoted 

from C(i) has been modified by the fleet fishing pattem. The generality i. 

that if the fleet operate. without restraint the peak of the aggregate yield 

curve will be less than the sum of the loSY of' each resource, and, in the 

example given, even though oonoentration upoD X beoomes less, 1 ts potential 

yield oould be lost altogether. 

The fishery in SA 5 and 6 is a more oomple>: e:xample of Type C., oontaining 

pe~B ten important resource components that influenoe the distribution of 

fishing aotivity. Ckl the theoretioal ground. outlined it appear. that stabiliza­

tion of the oatch or effort at a particular level will fossilize the present 

partioular Type C situation. This may be desirable, but it may involve some 

saorifioe of potential yield that might be overcome by oon.traints on fis~ 

that will transfozm it from ~e C to Type A. 

The initial step facing the Committee is to defioe the present situation 

and to oompare it with a distribution defined by the de.1red level of fishing 

mortality per resouroe oomponent. An approach to this problem i. set out in 

Table 1, the speoie. and ooeffioient. being entirely hypothetioal a. an e:xampl •• 

Across the top of the table are estimatea of the numbers of ~s fl~ 

directed at individual species which, being • standardized' days, provide, with 

their oatch, a • standardized , o.p.u.e. per species. All effort should be 

allocated to a fiaher,r if posBible, though it would be po •• ible to ioeert a 
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miscellaneous column, provided its oonat! tuent speoies were covered by 

standardized c.p.u.e. data in another oolumn. Each of these main fisheries 

will take a by-oatch which contributes to the exploitation of other resources. 

This effect on by-oatch reaouroes A, B, C, etc., has to be defined in terms 

of the effective effort in the main fiaher;y for A or B or C, etc. It can be 

done apprm:imately using the usual relationship. that F = qt and thanee 

YW = qt Pw and YWlt = q l'v. The catch par Btandard unit of rishing effort 

in the main !ishery i. an e.timate ot the catch par unit fi.hing mortali t;y and 

.0 the total rishing effort on tha main species A will be 

rCA) + t(B) 
( 

c.p.u.e. of b:r-oatch A in tisharz B:,\ 
c.p.u.e. ot main sp. A in fishery A.) 

Tn Table 1 the bottom left of eacb bo:z: is a ~othetloal ratio of o.p.u.e. 

in each oolumn to the c.p.u.e. in the main fishery for that species in the row. 

The.e factor. are applied to the fiBhing effort in each fishery to give the 

top right figure in each box, and the.e arB creBs-totalled to give a total 

effective fishing effort par epecie.. Tho overall total effort will alway. 

be greater than the total recorded effort because effort 1s double oounted 

according to the number of species it acta upon. The allocation of effeotive 

fishing mortali t;y to the main fishery, or a. a by-catch will be immediately 

evident even though ito level may not be prcparly known. 

This distribution of fishing effort between species can be oompared with 

any other distribution that may be an objective of management. For example, 

if the F ~ qf relation can be established t:rcm age composition anal;r •• B allied 

to estimates of a standard effort, then same objective levels of effort per 

specie can be established, for eDJDp1e, from. 7ie1d per recruit considerations. 

Table 2 sets out other p~lation characteristics which in conjunction 

with Table 1 can be used to frame advice to RandS on the questions before 

the Committee. 
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