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Predicted and observed catches by fleet
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Table 1.

Sources and values of catch (t) compibedfe four fleets used for the assessment.
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Table 3.  Years and types of information used inJthd assessment models.
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General Definitions Symbol/Value Use in Catch at AgfModel
Year indexi = {1970, ...., 2010 i
Ageindex;j=1{2,3, ..., 1} j
Mean weight in yearby agej W
Maximum age beyond which Maxage Selectivity parameterization
selectivity is constant
Instantaneous Natural Mortality M FixedM=0.23, constant over all a¢
Proportion females mature at gge p; Definition of spawning biomass
Sample size for proportion in yeiar T Scales multinomial assumption about estimates of
proportion at age
Survey catchability coefficie q Prior distribution = lognormalj, s2)
Stocl-recruitment paramete R Unfished equilibrium recruitme
h

Stock-recruitment steepness

Recruitment variance

Spawning biomass per recruit when there is not
fishing

%)
BN

N~

Unfished biomass

Estimated parameters

f,(#),Ry,h e (#),n ,m M h>(#),h! (#),0°#)
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Table 5.

model (JIM).

Variables and equations describing impteatsn of the joint jack mackerel assessment

Eq Descriptior

Symbol/Constrain’ Key Equation(s

1) Survey abundance inde by y 12 .
) urv y u | X (S) y y < |is - qs Nijvvlj SJSe Dszu
( ° represents the fraction of the year wheh j=2
the survey occurs)
2) Catch biomass by ye C R 12 Ef
) y Yy El= NW - &%)
j=2 ZI]
3) Proportion at age j, in yee 2 A -D%Z,
] j:2pij =1.0 . C s N, Se ™
pij - A (] . DZ
G N;§e ™
j j
4) Initial numbers at ac j=2 N = @k *eusro
197Q
N — Akt G971 & sM
5) 2<j<11 1970‘1_e (i?le
_ o
6) ! 12+ N1970,12: N1970,1(1' e" )
7) Subsequent years (i >1970) j=2 N, , = "¢
8) 2 <] < lj Ni,j = N-l.j- 1é Zitja
9 I= 124 N = ’\li-l.ll(:'{z%10 + N g es
10) Year effect and individuals at age 2 and 2010
i=1958, ..., 2010 e, =0 N . =e™*a
i=1958 2
11) Index catchability o =e”
s, s_ .
Mean effect o s=¢ j £ maxage
hnS. " h3=0 = dfacee _
Age effect iz §=¢ I > maxage
12) Instantaneous fishing mortal f _ mhl+f,
A =e
13) Mean fishing effect n
14) Annual effect of fiskrng mortality in year 2010
i’ fi = 0
i=1970
15) f_ eﬁ] e
age effect of fishing (regularized) Inyear ; 12 h =0 K ,’ J & maxage
time variation allowed h; e i~ 5 = dme i > maxage
In years where selectivity is constant over f ¢ i1 change yea
time h .=h .
] "1-1j
16) Natural Mortality M Set fixed at 0.3 in baseca:

17) Total mortality

17) Spawning biomass (note spawning taken tBi

occur at mid of November)

18) Recruitments (Bevert-Holt form) at age : R

Z; = F%f +M
f
12 _105

N;e EERYY] p,

1

h=0.8




Table 6.  Specification of objective function theiminimized (i.e., the penalized negative of the

log-likelihood).
Likelihood Description / note
/penalty
component
19) Abundance s 2 Survey abundances
indices — s i
L= /7 | In 7S
s i i
20) Prior on 2 ‘ . 2 Smoothness (second differencing),
smoothness for L2 = | /s ._2(7 RO i+1) Note:I={s, orf} for survey and
selectivities " fishery selectivity
21) Prior on 2010 Influences estimates where data are
recruitment L3 = /3 ei2 lacking (e.g., if no signal of
regularity i=1958 recruitment strength is available,
then the recruitment estimate will
converge to median value).
22) Catch biomass 2010 i 2 Fit to catch biomass in each year
likelihood L= 7t &
4 4 2 f
f izto70 G
23) Proportion at age L=- T'Pln ( ,‘;_5) I={s, f}for survey and fishery age
likelihood i composition observations
24) Fishing mortality £ ygjues constrained between o(relaxed in final phases of
regularity and t estimation)
25) Recruitment 2010 N 2 Conditioning on stock-recruitment
curve fit L=/, In —2 curve over period 1977-2004.
i=1977 R
26) Priors or

RO non-informative

assumptions )
= fixed at 0.6

27) Overall objective | = |
function to be k
minimized

k




Table 7.  Penalties used on log-likelihood functionthe base model.

L s Abundance index |s@ L f Catch biomass likelihood |'®
1 1 Acoustic CS- Chile 5.6 4 1 N-Chile 200
2 Acoustic N-Chile 2 2 CS- Chile 200
3 CPUE - Chile 12.5 3 Peru 200
4 DEPM - Chile 3.1 4 International 200
5 Acoustic-Peru 5.6 5 ex USSR 200
6 CPUE —Peru 12.5
7 CPUE- China 3.1
8 CPUE-EU 12.5
9 CPUE-ex USSR 12.5
Proportion at age
2 s Smoothness for selectivities * @ 5 s likelihood T®
1 Acoustic CS- Chile 100 1 Acoustic CS- Chile 30
2 Acoustic N-Chile 100 2 DEPM - Chile 20
3 CPUE - Chile 100
7 CPUE- China 100
8 CPUE-EU 100
9 CPUE ex-USSR 100
Proportion at age
f Smoothness for selectivities! 'V 6 f likelihood T
1 N-Chile 1 1 N-Chile 20
2 CS- Chile 25 2 CS- Chile 50
3 Peru 12.5 3 Peru 30
4 Internacional 12.5 4 Internacional 30
5 ex-USSR 12.5 5 ex-USSR 30
3 Recruitment regularity |s@ S-Recruitment curve fit @)
1.4 1.4

(1) / corresponds t@%z:

s |
0.05 200.0
0.10 50.0
0.20 12.5
0.30 5.6
0.40 3.1
0.50 2.0

0.60 14



Table 8.  Description of JJM model components andl $electivity was treated.

ltem Description Selectivity assumption
Fisheries
1) Chilean northern area fishery Estimated fromageposition data
2) Chilean central and southern area fishery Estichirom age composition data
3) Peruvian fishery Estimated from transformed tbrdata to
age.
4) Recent offshore trawl fishery and Estimatednfre@cent age composition data
(post 1992
Ex-USSR trawl fishery Estimated from historicabagpmposition
data.
Index series
5) Acoustic survey in central and southern Estimated from age composition data
Chile
6) Acoustic survey in northern Chile Assumed talmesame as 1)
7 Central and southern fishery CPUE Assumed tihésame as 2)
8) Egg production survey Estimated from age contjposdata
9) Acoustic survey in Peru Assumed to be the sa®) a
10) Peruvian fishery CPUE Assumed to be the san3g as
11) Chinese fleet CPUE (from FAO workshop)  Assurizede the same as 4)
12) Vanuatu & EU fleets CPUE Assumed to be the sasm)
13) ex-USSR CPUE Assumed to be the same as 4pbetflier
perioc

Table 9.  Growth parameters employed to convertethgth compositions (Peru) to age
compositions for the Fleet 3 far north fishery.
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Table 10. Particular specifications for the diffdrenodels applied.
! 1
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Table 11. Different cases (coefficients of varipjiconsidered on the sensitivity analysis
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Table 12. Values of components of the objectivetion for the 7 different JJM models. Note that

Model 5 and Model 6 values use different weightifigsndices and hence are not

strictly comparable.
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Proportion

MN_Chile fishery age composition data

(2010 assessment)
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Proportion

SC_Chile_PS fishery age composition data

(2010 azsessment)
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Proportion

FarNorth fishery age composition data

(2010 assessment)
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Offshore_Trawl fishery age composition data
(2010 assessment)
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Index value

Predicted and observed indices

Observed Predicted
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Proportion

Chile_AcousCS index age composition data

(2010 assessment)
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Proportion

DEPM index age compaosition data

(2010 assessment)
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