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Stock Stock structurestructure hypotesishypotesis
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StochasticStochastic modelingmodeling

•There are error sources in the data collection. Then, this
information is an imperfect representation of the population

•This approximation implies to assume different likelihood functions
for modeling, for example, the observation error

•The Chilean jack mackerel assessment is done considering this
type of approximation



Information and indexes

Ej CPUEobs

Data collection
Previous knowldge

Population dynamics model

Observation model

θ

Parameters (θ)

StochasticStochastic modelingmodeling
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InformationInformation employedemployed

• Estimates of growth, maturity, and natural mortality (M=0.23) parameters.

• Landings for the northern and central-southern fleets (1975-2007).

• Age at catch (2 - 12+ years) matrices per fleet/zone. The length

compositions data from ex-URSS fleet, were assumed to be similar to the

data collected in the central southern zone of Chile.

• Average weight at age matrices.• Average weight at age matrices.

• Age compositions from the acoustic cruises (1997-2006) in the central-

southern zone.

• Acoustic biomass (1997-2007).

• Spawning biomass indices estimated by the Daily Egg Production Method

(DEPM) (1999- 2001; 2003-2006).

• CPUE for the central-southern purse seine fleet (1996-2003).



SpaceSpace considerationsconsiderations

•There is an age-specific
migration process, from
northern Chile towards
central- south area. This is a
gradual process that occur
when the fish have 4-5 years
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•This means that, in the
northern area, the older fish
are less available for
exploitation. Complementary,
in the central-south area the
fish are full exploitated since
7 years old
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MainMain modellingmodelling considerationsconsiderations
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MainMain modellingmodelling considerationsconsiderations

AcousticAcoustic catchabilitycatchability hypothesishypothesis BBcc==qqcc * B* B
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2) 2) ContractionContraction of of biomassbiomass: : 2) 2) ContractionContraction of of biomassbiomass: : 
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TestingTesting hypotesishypotesis

 

 Hypotesis SSB (ton) SSB/SSBo -log Like p AIC 

            

S1=Distribution 

change 4,807,400 0.2697 4,360 61 8842 

      

S2= Contraction 

of biomass 

distribution  4,083,400 0.2418 4,372 63 8871 

            

SSB: Spawning biomass, SSBo: Virginal Spawning biomass, -log Like: - log likelihood, p: SSB: Spawning biomass, SSBo: Virginal Spawning biomass, -log Like: - log likelihood, p: 

parameters number, AIC: Akaike information criterion  

 

Even in the most optimistic of cases (S1), the population is reduced Even in the most optimistic of cases (S1), the population is reduced 

to a level lower than is recommendable (SSB/to a level lower than is recommendable (SSB/SSBSSBoo=0.4)=0.4)



ChallengesChallenges

ExplicitExplicit spatialspatial modellingmodelling


