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In the so»called Y/hwmodei, the process to materialize the amount
of cateh is extremely simplified considering the incomplete nature of available
information., Principally, the amount of catch, Y, comes out through the
process below;

Y =Rx Y/R
So, Y}R is only a fractlon of ejement%«to decide Y. The couditions for
Y/h to he a practical reprﬂsentatioa af the amount of yleld are;
1. constunt amount of Iecrulsnent toE :
2. constant factors, ¥, M, X euao.tnrou hout 11fespan ‘ '
3, immediate completlnn cf ragrultment -
To supplement the 1nsuf110meut Bff1019n0y of q1mpllf1?d l/ﬁ as representatlan
of yield, vurieties of ‘modi fication have been made in relation to the above
mantioned condltlons.{utudle$ o yield model on the basis of age dependent
chiange in F, M ebcl "of those on the problem ia reproduction, for instance,
are intﬂzled to overceome such deficlency.

Some further feials %o find out measures to improve “the validity
of i/h are presented below as a material for discussion.

Trial-l. Modilication of Y/R model to response to real conditions ol the
exigting f{ishery:

Let's consider the cases in which wore Than two fisheries with
different character are in operation. (ne of such fisheries is observed in
albacore fishery in the Indian Qcean, in which mature group (older than 6
years old)} and immature {younger than & yearsa ¢ld) are fished in completely
separated ayveas. And the fishing intensitly (f)shinw effort) changes
rather independently in each fishery. However, amount of recruitment to the

fishary on mature fish is onesidedly influenced by the other which exploit
the lmmature group in advance . The rasult of calculation of Y/E is demonsirated
in fig, 1. ’

Another case is albacowre Tishery in the North Pacific, where more
than two different fisheries in pature concurrently exploit the same atock,
In this case, a Y/R model with age dependent change in T is practical,

Trial-2, Y/I wodel with variable recruitments

If information on rcprﬁducﬁion is, more or less, available, it
appears that trial calculation of I/H with changable recraniiment would
provide with useful key for the future development of study. In this
model, character of ngritical line', bayond which sustainalle reproductioen
can not be expected, is 1nf¥ueuccd by
1) character of reproduction curve
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2) age dependent change in graup maturity

3) nature of size (or age) selectivity of gear (0r fishin
The relationship between 'Critical line" (0-contour line) and "Eumetric

line" especially attracts attention. In the case of North Pacific albacore
fishery in which fishing efforts are concentrated on immature group (Fig, 2—1),
the two lines are positioned closely each other and yield~contour lines

are concentrated between the two lines. It seems that, if fishing intensity
increases beyond the eumetric line, amount of catch and CPUE may decrease
rapidly to attain to the eritical level. Bigeye tuna get matured younger

than albacore and proportion of immature: fish in commercial catch is less

for bigeye than for albacore. And decrease in amount of yield for bigeye

occurs less markedly on the righthand side of eumetric line (rig. 2-2).

g3

Trial-3. Observa{ionfon'éeqdeﬂf%al recruitmen
calculated amount of Y/R values: -
It is experienced.that the recruitment to the fishable stock
needs some time period. te be completed. The Pacific bigeye takes foug years
from 2 to 5 age to be fully recruited. 8%, 214, 39¢% and 32% of a breeding
enter fishery &t 2,3, &L and 5i'age respectively. In the case of longline
canght yellowfin in'the central and western tropical Pacific, 0.6% of a
breeding enter fishery at 1 or 5.age, .19% at 2 or L age and 00% at 3 age.
As to the effect of cpleculation of Y/ﬁ under the suppesition of inmediate
recruitment for a fichable stock that is recruited sequentially, taking
?he P&c§fic bigeyeias én;eiamplé;fSuda(19ZO) suggested it is rather insignificant
It is, however, likely that varieties in features of reproduction
curve, group waturity and/brusize selectivity of gear may generate different
- conseguence. o Lol T
Not only ‘the nature of recruitment but also that of dispersion
from fishery, the latter of which will perhaps takes long duration again,
pust be observed. It appears that inconveniences be generated through the
rather independent treatment of 't and t, so that both parameters may be
bettér understood by considering-%ogether-as an indicator of size
selectivity of the gear: s ,
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Fishing intensity on immature group

Fig/ 1. Y/R value for the albacore in the Indian QOcean exploited by two
types of fishery, the fishery depending on immature group south
of 508 and fishing on mature group between 103 and 308
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Fig. 2-1. Y/I value for the North
Pacific albacore with
changable recruitment

Full line: Tontour line
for amount of yield
Broken line: [umetric
yield line

Fig. 2-2. Y/R value for the Pacific
bigeye with changable
recruitment

Full line: Contour line
for amount of yield in ten
thousand tons

Broken line: Bumetric
yield line

Fig. 3. Comparison of two calculated
sustainable yield curves of the
Pacific bigeye tuna

Curve (1): calculated on the
basis of immediate recruitment
Curve {2): calculated on the
basis of sequential recruitment



