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Why perform stock assessments

@ Goal of stock assessment models:
" ... understand, and inform decision-makers of, the
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Goal of stock assessment models:
" ... understand, and inform decision-makers of, the
consequences of possible fishing activities.” (Hollowed et ar., 2000)

Ecosystem based management
" ... shorthand for more holistic approaches to resource
management.” (Larkin, 1096)

Goal of multispecies stock assessment models:

explicitly represent species interactions, providing a framework
for evaluating ecosystem properties and improved estimates of
management quantities.
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Multispecies model

Barriers to multispecies stock assessments

@ increased data requirements
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Statistical catch-at-age multispecies models
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Statistical catch-at-age multispecies models

@ age-structured forward projection

@ maximum likelihood
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Multispecies model
Statistical catch-at-age multispecies models

@ age-structured forward projection

@ maximum likelihood
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Case study

@ Aleutian Islands, Alaska
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Case study

Case study

@ Aleutian Islands, Alaska
o walleye pollock ( Theragra chalcogramma)
o Atka mackerel (Pleurogrammus monopterygius)
e Pacific cod (Gadus macrocephalus)

o foodweb (blue = predator)
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Case study

Fixed inputs

e Pacific cod
o Atka mackerel
v walleye pollock
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Case study

Fixed inputs

e Pacific cod
o Atka mackerel
v walleye pollock

Steepness: fixed at individual assessment values (0.7, 0.8, & 1.0)
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Case study

Data 'moderate’ system
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Case study

Operating model
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Simulation

Methods
Weighting
distribution  weight types
normal Seyear  SUIVEy
lognormal cv catch
multinomial n age, length, & diet comps
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Simulation
Methods

Weighting

distribution  weight types

normal Seyear  SUrvey

lognormal cv catch

multinomial n age, length, & diet comps

Data

source type OM EM, EM, EMsz EM,
fishery catch 0.05

fishery age & length 100 100 200 1000
survey index 1 01 1 2 10

100 200 1000
100 200 1000
100 200 1000

survey age & length 100
survey diet weight 100
survey diet length 100

e i = N
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Simulation

Model performance metrics

Unfished spawning biomass
Unfished recruitment

Biomass available to survey

Spawning biomass
e Annual recruitment
e Fishing mortality
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Simulation
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Results

0.40+

0.354 T

yoojjod

0.30+

0.25+

0.15+ |

|
0.054

0.20+

[218x0eW

0.154

poo

0.104

_— $
om 1 ‘I(IJO 260 10‘00
em

Johnson & Punt tispecies data weighting




Simulation

Results
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Simulation

Results
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Results

5e+05
4e+05
3e+05 -
2e+05 -
1e+05 -
0e+00

40001

Recruitment

1000 -

04
2004

150 -

100

501

Johnson & Punt

3000+

2000+

100

Simulation

200

1000

o fishery mmee
A aa
4 survey

= diet

T

J

—— o o
A AAAa

W

5P

AAAas

[EEEE >oojjod

poo

(I) 1‘0 2‘0 3‘0 4‘06

1‘0 2b 3‘0 4‘0(‘)

year

1b 2‘0 3‘0 4‘0(‘)

tispecies data weighting

1‘0 2‘0 3‘0 4‘0(‘)

1‘0 2‘0 3‘0 4‘0




Simulation

Results
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Next steps

o Coding tasks
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Next steps

Next steps

o Coding tasks
e Initial conditions
o Lognormal survey likelihood
o lterative reweighting (McAliister & lanelli, 1997; Stewart & Hamel, 2014)
o Add 2004:2015 data
e Add OMs and EMs
e Add process error
e Weighting methods
@ Tasks for others or post-doc

e Two species model
e Move beyond self-test and estimate using Atlantis data
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