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Outline

• Data
St k d fi iti d lif hi t h t i ti— Stock definition and life-history characteristics

— Fishery and survey data
• Landings and discardsg
• Age and length compositions 
• Indices of abundance

• Assessment
— Statistical catch-age model (BAM)
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g ( )
— Surplus production model (ASPIC)



Geographic distribution 
of black sea bass

3From Fishbase (map not reviewed)



Stock Definition – black sea bass

S t k d fi iti d i i t—Same stock definition as used in previous assessment
• Northern boundary: Cape Hatteras, NC
• Southern boundary: FL Keys

—New genetic study since last assessment supports the 
break near Cape Hatterasbreak near Cape Hatteras
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From McCartney and Burton, 
SEDAR25-RD42
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Natural mortality
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Growth

Orange=fishery independent, black=fishery dependent 
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Sex ratio
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Female maturity
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Fecundity
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Fleets and surveys

• Commercial fleets
T l ( t)• Trawl (ct)

• Pots/traps (cp)
• Vertical lines (cl)Vertical lines (cl)

• Recreational fleets
• General recreational (mrfss or mrip)
• Headboat (hb)

• Surveys
• MARMAP blackfish/snapper traps 1981 1987 (Mbft)
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• MARMAP blackfish/snapper traps, 1981-1987 (Mbft)
• MARMAP chevron traps,1990-2010 (Mcvt)



Summary of size limit regulations

Year Recreational Commercial
1984 8 inches 8 inches1984 8 inches 8 inches
1999 10 inches 10 inches
2007 (fishing yr) 12 inches 10 inches
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Landings
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Discards mortality rateDiscards mortality rate
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Sample sizes – recreational
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Sample sizes – commercial
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Sample sizes – MARMAP
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Indices
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Index correlations
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ASSESSMENTblack sea bass
Beaufort assessment model (BAM)
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BAM Configuration

• Assessment years: 1978–2010
• Modeled ages: 0–11+
• Fleets: commercial trawl commercial lines commercial pots general recreationalFleets: commercial trawl, commercial lines, commercial pots, general recreational, 

headboat
• Discards: general recreational, headboat, commercial (lines and pots combined)
• Abundance Indices: commercial lines (FD), headboat landings (FD), headboat bu da ce d ces co e c a es ( ), eadboat a d gs ( ), eadboat

discards (FD), MARMAP blackfish/snapper traps (FI), MARMAP chevron traps (FI)
• Selectivity: logistic functions for landings and surveys, dome-shaped for discards.  

Constant within blocks of regulations.
• Fishing mortality: annual estimates (free parameters) for each fleet.  In yrs with no 

data on landings or discards, average F applied to predict the unobserved 
• Spawner-recruit: Beverton-Holt curve with lognormal recruitment deviations; 

i t ti l b d l ti f dit
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spawning potential based on poulation fecundity
• Length-age: conversion matrix based on normally distributed lengths at age



BAM Estimated Parameters

• S-R parameters (3): steepness, R0, sigma-R

• Annual R devs (33): 1978-2010Annual R devs (33): 1978 2010

• Initialization (12): Abundance at age 1-11+; Finit.ratio

• Selectivity (23):  20 slopes and A50s for fleets and surveys; 3 for ages 0-2 of discard 
selectivity

• Catchability (5): q for each abundance index• Catchability (5): q for each abundance index

• Fishing mortality (223): average F + annual deviations for each fleet (landings and 
discards)
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• Length-at-age (1):  CV of length-at-age conversion matrix



BAM Likelihood Components

• Landings and discards: Lognormal with assumed CV=0.05
• Indices: Lognormal with annual CVs provided by data workshop; headboat 

CVs were inflatedCVs were inflated
• Age Compositions: Multinomial with annual n = number of sampled trips
• Length Compositions: Multinomial with annual n = number of sampled trips
• Recruitment deviations: Lognormal with estimated sigma R parameter• Recruitment deviations: Lognormal with estimated sigma-R parameter
• Prior penalties: 

• CV of length-at-age: normal with mean and CV from empirical estimates 
• sigma-R: normal with mean and CV from published meta-analysissigma R: normal with mean and CV from published meta analysis 
• steepness: beta with mean and CV from published meta-analysis 
• selectivity parameters: normal with mean and CV = 1.0 set to be loose
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BAM Iterative Re-weighting

SDNR Weights
Cumulative weights 
(for next iteration)

MARMAP Headboat MRIP Comm. L MARMAP Headboat MRIP Comm. L MARMAP Headboat MRIP Comm. L

Run Source
Mbf
t Mcvt L D L lines pots Mbft Mcvt L D L lines pots Mbft Mcvt L D L lines pots

1 CPUE 2.63 3.19 1.93 2.41 ‐ 1.46 ‐ 0.38 0.31 0.52 0.41 ‐ 0.68 ‐ 0.38 0.31 0.52 0.41 ‐ 0.68 ‐

Length comp 1.95 ‐ 4.32 2.19 5.24 1.67 ‐ 0.26 ‐ 0.05 0.21 0.04 0.36 ‐ 0.26 ‐ 0.05 0.21 0.04 0.36 ‐

Age comp ‐ 3.38 3.63 ‐ 2.35 1.30 2.60 ‐ 0.09 0.08 ‐ 0.18 0.59 0.15 ‐ 0.09 0.08 ‐ 0.18 0.59 0.15

2 CPUE 0.80 1.00 0.86 1.06 ‐ 0.87 ‐ 1.25 1.00 1.16 0.94 ‐ 1.15 ‐ 0.48 0.31 0.60 0.39 ‐ 0.79 ‐

Length comp 0.95 ‐ 1.12 1.11 1.26 1.06 ‐ 1.11 ‐ 0.80 0.81 0.63 0.89 ‐ 0.29 ‐ 0.04 0.17 0.02 0.32 ‐

Age comp ‐ 0.73 0.82 ‐ 0.66 0.95 1.05 ‐ 1.88 1.49 ‐ 2.30 1.11 0.91 ‐ 0.16 0.11 ‐ 0.42 0.66 0.13

3 CPUE 0.97 0.99 0.90 1.01 ‐ 0.95 ‐ 1.03 1.01 1.11 0.99 ‐ 1.05 ‐ 0.49 0.32 0.67 0.39 ‐ 0.83 ‐

Length comp 1.06 ‐ 1.04 0.99 0.99 1.07 ‐ 0.89 ‐ 0.92 1.02 1.02 0.87 ‐ 0.26 ‐ 0.04 0.17 0.02 0.28 ‐

Age comp ‐ 0.89 0.82 ‐ 0.75 0.96 0.96 ‐ 1.26 1.49 ‐ 1.78 1.09 1.09 ‐ 0.21 0.17 ‐ 0.74 0.71 0.15

4 CPUE 1.00 1.02 0.96 1.02 ‐ 0.99 ‐ 1.00 0.98 1.04 0.98 ‐ 1.01 ‐ 0.49 0.31 0.70 0.38 ‐ 0.84 ‐

Length comp 1.09 ‐ 1.08 0.98 1.03 0.99 ‐ 0.84 ‐ 0.86 1.04 0.94 1.02 ‐ 0.22 ‐ 0.03 0.18 0.02 0.28 ‐

Age comp ‐ 0.99 0.99 ‐ 0.89 0.99 1.01 ‐ 1.02 1.02 ‐ 1.26 1.02 0.98 ‐ 0.21 0.17 ‐ 0.93 0.73 0.14
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5 CPUE 0.99 0.99 0.97 1.00 ‐ 1.00 ‐

Length comp 1.06 ‐ 0.99 0.99 1.06 1.05 ‐

Age comp ‐ 0.98 0.97 ‐ 0.96 1.00 0.98



After iterative reweighting

• Problems: 
• sigma-R hit lower bound 0.08
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BAM
Base Run FitFishery:  L.ct       Data: spp

30

20

25

00
 lb

)

15

La
nd

in
gs

 (1
00

5

10

1980 1985 1990 1995 2000 2005 2010

0

26

Year



BAM
Base Run FitFishery:  L.cl       Data: spp
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BAM
Base Run FitFishery:  L.cp       Data: spp
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BAM
Base Run FitFishery:  L.hb       Data: spp
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BAM
Base Run FitFishery:  L.mrip       Data: spp
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BAM
Base Run FitFishery:  D.comm       Data: spp
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BAM
Base Run FitFishery:  D.hb       Data: spp
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BAM
Base Run FitFishery:  D.mrip       Data: spp

200

150

de
ad

 fi
sh

)

100

sc
ar

ds
 (1

00
0 

d

50

D
is

1980 1985 1990 1995 2000 2005 2010

0

33

Year



BAM
Base Run FitIndex: Mbft       Data: spp
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BAM
Base Run FitIndex: Mcvt       Data: spp
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BAM
Base Run FitIndex: cl       Data: spp
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BAM
Base Run FitIndex: hb       Data: spp
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BAM
Base Run FitIndex: hbd       Data: spp
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BAM
Base Run Fit

 lcomp.Mbft 
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BAM
Base Run Fit
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BAM
Base Run Fit
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BAM
Base Run Fit
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BAM
Base Run Fit
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BAM
Base Run Fit
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BAM
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BAM
Base Run Fit
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BAM
Base Run Fit
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BAM
Base Run Fit

F by fishery       Data: spp
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BAM
Base Run FitSpawning biomass       Data: spp
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BAM sensitivity analyses

1E10 eggs
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Sensitivity 
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BAM
Retrospective 
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Uncertainty AnalysisUncertainty Analysis
Monte-Carlo Bootstrap

• n=3100 MCB trials attempted; n=3048 retained
• Bootstrap Parts:Bootstrap Parts:

• Lognormal likelihood components (landings, indices): a 
parametric bootstrap to original data, with CVs as applied 
i th fitti din the fitting procedure 

• Multinomial likelihood components (length, age comps): 
resample Nfish and assign them to bins with probabilities 
equal to those from original data
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Uncertainty AnalysisUncertainty Analysis
Monte-Carlo Bootstrap

• Monte Carlo Parts:
• M: drawn from a truncated normal distribution, with 

mean equal to base value, and SD computed such 
that the nearest bound is at the 95% confidence limit

• Discard mortality: handline rate drawn from a• Discard mortality: handline rate drawn from a 
truncated normal distribution, with mean equal to 
base value, and SD computed such that the nearest 
b d i t th 95% fid li it T tbound is at the 95% confidence limit. Trap rates 
scaled to handline rate.

• Weights on indices: uniform distribution ±25% of

65

Weights on indices: uniform distribution 25% of 
base value (2.5)



Uncertainty Analysis
Monte-Carlo Bootstrap
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Uncertainty Analysis
Monte-Carlo Bootstrap
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Uncertainty Analysis
Monte-Carlo Bootstrap
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PROJECTIONS
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Age-based projection model

• Projection years 2011-2016
• Same structure as assessment model
• Initial (2011) N at age based on 2010 estimates 

discounted by Z. Initial recruits from S-R model.
Th l l f l di li d i 2011 100% 150%• Three levels of landings applied in 2011: 100%, 150%, 
200% of current quota  

• New management assumed to start in 2012
• Expected values from deterministic projections, accounting 

for bias correction in S-R curve.
• Consistency between projections and benchmarks
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Consistency between projections and benchmarks



Uncertainty in projections

• n=20,000 projected time series
Each time series carried forward a single Monte• Each time series carried forward a single Monte 
Carlo/Bootstrap run, chosen at random 
• thus projections included uncertainty in parameter estimates 

d i iti l b d tand initial abundance at age
• Each projection also included stochastic recruitment 

(lognormal residuals) 

• “Rebuilding” defined by SSBSSBmsy in at least 50% of 
projected time series (the Council’s criterion) Here

71

projected time series (the Council s criterion). Here 
SSBmsy is the point estimate from the base model.



Projection scenarios
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Projection scenario 1: Projection scenario 1: 
F = Frebuild
2011 landings at 100% quota
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Projection scenario 7: Projection scenario 7: 
L = Lrebuild 
2011 landings at 100% quota
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Production model

• No age structure
N ilib i l i ti f l ti• Non-equilibrium logistic formulation

• Conditioned on yield
ASPIC ft f P (1994)• ASPIC software of Prager (1994)

• Uncertainty from bootstrap
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Production model

Configurations and resultsg
• Base: 1978–2010
• Sensitivities: 1950–2010, with1950–1977 recreational landings 

assumed to track commercial landings at one of four ratios
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ASPIC
Fits to data
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ASPIC: Results and Uncertainty

Base run and sensitivity runsBase run with 80% confidence bands y
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THE END
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Headboat indices by area
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Size at age by area: commercial trapsSize at age by area: commercial traps
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