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Yield per reruit analysis

Introdution

Initial assessment gives total mortality (Z )

Assume a value for natural mortality (M)

Assume we have an idea of the �shing mortality by age group

Can, for example, use bak-alulation to get F or seletion pattern

Want to use these to ompute expeted yield for �xed year-lass size

Gunnar Stefánsson Yield per reruit analysis Deember 19, 2016 2 / 12



Yield per reruit analysis

Yield per reruit input data

Use F and s

a

to get F

a

= F · s
a

.

Note: Assume equilibrium or trak a ohort...

Example: Data on od in Ielandi waters:

s M w

3 0.064 0.2 1310

4 0.326 0.2 1897

5 0.626 0.2 2473

6 0.903 0.2 3155

7 1.099 0.2 3784

8 1.124 0.2 5671

9 1.124 0.2 7230

10 1.124 0.2 9780

11 1.124 0.2 9723
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Simulating a stok

Simulations are useful for testing the e�ets of assumptions.

Can use vonB with length-weight relationship to get weight at age.

Can use urves for seletion and maturity at age.
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First year yield and stok size
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Seond year
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Example: Continuing the earlier example, typial seond-year omputations in R ould be:

Fmort<-Fmult*sa[2℄

Z<-Fmort+M[2℄

C2<-(Fmort/Z)*(1-exp(-Z))*N2

w2<-w[2℄

Y2<-w2*C2

N3<-N2*exp(-Z)
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The entire sequene

Cath of age, a, �sh: C
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The R funtion for aumulation is um-

sum:

umsum(3:1)

3 5 6

Can set up a vetor of umulative Z-values:

Fmort<-Fmult*sa

Z<-Fmort+M

prop<-(Fmort/Z)*(1-exp(-Z))

Ztemp<-(0,Z[1:(length(Z)-1)℄)

umZ<-umsum(Ztemp)

C<-prop*exp(-umZ)

Y<-sum(w*C)
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Results 1
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Results 2: Redued e�ort

F multiplier = 0.5.

Fmult<-0.5

Fmort<-Fmult*sa

Z<-Fmort+M

prop<-(Fmort/Z)*(1-exp(-Z))

Ztemp<-(0,Z[1:(length(Z)-1)℄)

umZ<-umsum(Ztemp)

C<-prop*exp(-umZ)

Y<-sum(w*C)

names(Fmort)<-as.harater(3:14)

bind(Fmort,Z,C=round(C*1000))

This gives the following results:

Fmort Z C

3 0.035 0.235 31

4 0.165 0.365 109

5 0.300 0.500 130

6 0.430 0.630 106

7 0.545 0.745 68

8 0.575 0.775 34

9 0.575 0.775 16

10 0.575 0.775 7

11 0.575 0.775 3

12 0.575 0.775 2

13 0.575 0.775 1

14 0.575 0.775 0

Y=1.72
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The yield per reruit urve
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Figure : A typial yield per reruit urve gives the yield in weight per reruit for eah level of

�shing mortality.

F multiplier = 0.5.

Fmult<-0.5

Fmort<-Fmult*sa

Z<-Fmort+M

prop<-(Fmort/Z)*(1-exp(-Z))

Ztemp<-(0,Z[1:(length(Z)-1)℄)

umZ<-umsum(Ztemp)

C<-prop*exp(-umZ)

Y<-sum(w*C)

names(Fmort)<-as.harater(3:14)

bind(Fmort,Z,C=round(C*1000))

This gives the following results:

Fmort Z C

3 0.035 0.235 31

4 0.165 0.365 109

5 0.300 0.500 130

6 0.430 0.630 106

7 0.545 0.745 68

8 0.575 0.775 34
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Yield per reruit and age omposition
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Figure : The e�et of variable �shing mortality on yield-per-reruit (solid line) and the age

omposition of athes at low and high �shing mortality (histograms).

Example: Suppose we de�ne an R funtion with

yrfun<-funtion(Fmult,M=natmort,sa=selpat,wa=wt.at.age){

Fmort<-Fmult*sa

Z<-Fmort+M

prop<-(Fmort/Z)*(1-exp(-Z))

Ztemp<-(0,Z[1:(length(Z)-1)℄)

umZ<-umsum(Ztemp)

C<-prop*exp(-umZ)

Y<-sum(wa*C)

return(Y)

}

then this funtion an be alled with "yr(0.1)" and so

on.

Alternatively, one an obtain a vetor of Y R-values and

plot an entire urve of yield-per-reruit for di�erent F -

values, with

Fve<-seq(0,1.5,0.01)

yr<-sapply(Fve,yrfun)

plot(Fve,yr,type='l',xlab="F", ylab="Y/R (kg)")

Figure : The e�et of variable

�shing mortality on yield-per-reruit

(solid line) and the age omposition

of athes at low and high �shing

mortality (histograms).
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Fmax= 0.36  YRmax= 2.42

F0.1= 0.22  YR0.1= 2.29

Yield per recruit analysis for a simulated stock
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