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• Distribution and biology
• Data

o Landings, biological compositions, indices of abundance
• Model

o Model selection and evaluation
o Important areas of sensitivity analysis (candidate models A-G, H1b)

• Results/diagnostics
o Model H3

• Unresolved problems and major uncertainties
o AT survey q uncertainty and population scale determination

• Future work
o Field, laboratory, modeling, management

P. mackerel stock assessment (2015)



Distribution

Spawning Area

Fisheries
San Pedro

Bahia
Magdalena

Ensenada

OR-WA

Monterey

San Diego



0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

80,000

83 85 87 89 91 93 95 97 99 01 03 05 07 09 11 13

Landings (mt) 

Fishing year

Commercial (USA)

Commercial (Mexico)

Recreational (USA)

P. mackerel landings



Candidate models (A-G, H1b, H3) (see Table 5, p. 54)
P. mackerel stock assessment (2015)



Model H3 – STAT’s selected model

• Reflects an updated configuration that includes similar data and 
parameterizations as last accepted model for advising management

• Plausible configuration with reasonable fits to input time series

• Robust in most diagnostic investigations

• Results consistent with external information regarding stock 
size/availability, e.g., AT survey abundance index, unrealized quotas in 
USA, limited catches in Mexico

• Bottom-line results useful to management similar to model that included AT 
survey data

P. mackerel stock assessment (2015)



Model H3 – Fits to mean length-at-age data
P. mackerel stock assessment (2015)



CA comm. fishery age composition                CPFV length composition

P. mackerel stock assessment (2015) – Model H3



Model H3 – Selectivity

P. mackerel stock assessment (2015) - Results



Model H3 – Fit to CPFV index of relative abundance

P. mackerel stock assessment (2015) - Results

Std. est. (fish/1,000 ang. hr)



Model H3 – Stock biomass (age 1+ fish)
P. mackerel stock assessment (2015)

B (mt)



P. mackerel stock assessment (2015)
Model H3 – Retrospective analysis



P. mackerel stock assessment (2015)
Model H3 – Historical stock biomass (age 1+ fish)



Model H3 – Total and USA exploitation rates
P. mackerel stock assessment (2015)



P. mackerel stock assessment (2015) – HCRs

2015-16

2016-17

OFL = BIOMASS * E MSY * DISTRIBUTION
ABCP-star = BIOMASS * BUFFERP-star * E MSY * DISTRIBUTION
HG = (BIOMASS - CUTOFF) * E MSY * DISTRIBUTION

BIOMASS (ages 1+, mt) 120,435
P-star 0.45 0.40 0.35 0.30 0.25 0.20 0.15 0.10 0.05

ABC BufferTier 1 0.9558 0.9128 0.8705 0.8280 0.7844 0.7386 0.6886 0.6304 0.5531
ABC BufferTier 2 0.9135 0.8333 0.7577 0.6855 0.6153 0.5455 0.4741 0.3974 0.3060

E MSY 0.30
CUTOFF (mt) 18,200

DISTRIBUTION (U.S.) 0.70

OFL = 25,291
ABCTier 1 = 24,173 23,087 22,016 20,940 19,839 18,681 17,415 15,944 13,990
ABCTier 2 = 23,104 21,074 19,164 17,338 15,562 13,798 11,992 10,052 7,738

HG = 21,469

Harvest Control Rule Formulas

Harvest Formula Parameters

Harvest Control Rule Values (mt)

OFL = BIOMASS * E MSY * DISTRIBUTION
ABCP-star = BIOMASS * BUFFERP-star * E MSY * DISTRIBUTION
HG = (BIOMASS - CUTOFF) * E MSY * DISTRIBUTION

BIOMASS (ages 1+, mt) 118,968
P-star 0.45 0.40 0.35 0.30 0.25 0.20 0.15 0.10 0.05

ABC BufferTier 1 0.9558 0.9128 0.8705 0.8280 0.7844 0.7386 0.6886 0.6304 0.5531
ABC BufferTier 2 0.9135 0.8333 0.7577 0.6855 0.6153 0.5455 0.4741 0.3974 0.3060

E MSY 0.30
CUTOFF (mt) 18,200

DISTRIBUTION (U.S.) 0.70

OFL = 24,983
ABCTier 1 = 23,878 22,805 21,747 20,685 19,597 18,453 17,203 15,750 13,819
ABCTier 2 = 22,822 20,817 18,930 17,127 15,372 13,629 11,846 9,929 7,644

HG = 21,161

Harvest Control Rule Formulas

Harvest Formula Parameters

Harvest Control Rule Values (mt)



• AT survey
o Long-term support needed for monitoring small pelagic species assemblage
o Expand survey area (address stock distribution assumptions)
o Improve trawl sampling operations

• Model development
o Develop a prior and plausible bounds for catchability coefficient (q)
o Population scale (selectivity/robustness)
 Selectivity: dome-shaped vs. asymptotic (fishery age compositions)
 Age data from all fisheries/survey; more flexible selectivity forms, time-varying 

processes, data weighting schemes

• International relations
o Survey collaboration, improve fishery data exchange

• Fishery/survey biological sampling
o Pacific NW size/age data, AT survey age data, Mexico size/age data
o Coordinated production ageing programs

Research and Data Needs
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Candidate models (A-G, H1b, H3) (see Table 5, p. 54)
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Model H3 – STAT’s selected model



Reflects an updated configuration that includes similar data and parameterizations as last accepted model for advising management



Plausible configuration with reasonable fits to input time series



Robust in most diagnostic investigations



Results consistent with external information regarding stock size/availability, e.g., AT survey abundance index, unrealized quotas in USA, limited catches in Mexico



Bottom-line results useful to management similar to model that included AT survey data

P. mackerel stock assessment (2015)









  Model H3 – Fits to mean length-at-age data

P. mackerel stock assessment (2015)













CA comm. fishery age composition                CPFV length composition

P. mackerel stock assessment (2015) – Model H3













  Model H3 – Selectivity

P. mackerel stock assessment (2015) - Results











  Model H3 – Fit to CPFV index of relative abundance

P. mackerel stock assessment (2015) - Results



Std. est. (fish/1,000 ang. hr)









  Model H3 – Stock biomass (age 1+ fish)

P. mackerel stock assessment (2015)
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P. mackerel stock assessment (2015)



  Model H3 – Retrospective analysis









P. mackerel stock assessment (2015)



  Model H3 – Historical stock biomass (age 1+ fish)









  Model H3 – Total and USA exploitation rates

P. mackerel stock assessment (2015)











P. mackerel stock assessment (2015) – HCRs

2015-16

2016-17













AT survey

Long-term support needed for monitoring small pelagic species assemblage

Expand survey area (address stock distribution assumptions)

Improve trawl sampling operations

Model development

Develop a prior and plausible bounds for catchability coefficient (q)

Population scale (selectivity/robustness)

Selectivity: dome-shaped vs. asymptotic (fishery age compositions)

Age data from all fisheries/survey; more flexible selectivity forms, time-varying processes, data weighting schemes

International relations

Survey collaboration, improve fishery data exchange

Fishery/survey biological sampling

Pacific NW size/age data, AT survey age data, Mexico size/age data

Coordinated production ageing programs

Research and Data Needs
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[Fistery COM=REC COM-REC COM-REC COM-REC | COMBINED | COMBINED | COMBINED | COMBINED COMBINED _| COMBINED

Fishery | COM-AREC-D | COM-AREC-D | COM-AREC-A FISHD FISH.
Tadices | CPFVICRFSD | CPFV CRFS-D CPFVA CPRAATA
EST EST EST EST
8311 83-15 8315 8315
DATA COMPONENT XA A B c D E F G Hb B
Commercal catch
[Recreational catch
Commercial age compositon
Commercil mean length-at-age compositon
Commercial emp. weight-at-age
(CPFV index of abundance
CPFV lengh compositon
© |CRFS index of abundance
2 |CRFS non-CPFV fength composition
= |AT index of abundance
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CPFV index of abundance 270786 273636 271963 284164 19.7996 311689 2458849
CRFS index of abundance -75561 -
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Tndex subtotal 5.9468 195225 54.1007 52.6220 39.0053 543770 61.6013
Commercial age composition 368.3380 520.9040 533.6810 532.8050 450345 245137 533.715 520.389)|
CPFV length composition 184.491 2614350 2609990 1550 107052 160 409 159403}
CRFS (non-CPFV) length composition 57.1463 - -
|AT length composttion 58.3037 583102 644841 503077 403628 /39.2636
[Length composition subtotal 2969141 261.4350 3193027 3193322 319.6391 1663507 2400360 159.4050)
Commercial length-at-age composition 232.3010 345.6270 342.8390 3441160 344169 343.1900 - 170.0750 357190 345.3350)
Catch 0.0000E+00 8.0373E-13 1.0388E-12 10776E-12 38717E-13 28084E-13 16471E-12 12080E-12 53064E-13  39597E-13|
Recruitment 114081 18.1270 169446 17.1770 16.8241 33.6658 5.1704 172001 18.1602}
[Forecast recruitment 02347 03616 0.1874 02634 0.1344 0.1657 00172 0.0952 0.0084 0.1644]
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