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Background

• This is a standard assessment evaluating the stock of black sea 

bass, Centropristis striata, off the southeastern United States.

• Data and modeling decisions were made by the SEDAR 56 

Assessment Panel. All meetings were conducted via 

webinar.

• The assessment was delayed from its original schedule due to 

data delays.

• The terminal year was shifted to 2016 (differs from the TORs).
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Regulations and Jurisdiction

• Complicated management 

history provided back to 1983

• Size limit changes from 8”-13” 

TL, depending on the fleet.

• Season start and end dates 

changed based on quotas and 

other regulations for fleets and 

gears within those fleets.

• Handline, trawl, and pot fleets. 

• Bag limit changes for 

recreational fleet from 

20/person/day to 5/person/day.
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TOR related to data inputs

2)  “Evaluate and document the following specific changes in 

input data or deviations from the update model. (List below 

each topic or new dataset that will be considered in this 

assessment.) 

• Consider the inclusion of the SERFS video index 

• Incorporate the latest BAM model configurations, and detail the 

changes made, and impacts of those changes, between the 2013 

SEDAR 25 update model and the proposed SEDAR 56 model.

• Re-consider use of age and length composition data” 
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Stock definition
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• Northern boundary is Cape Hatteras

• Southern boundary is the Council jurisdictional 

boundary in the Keys.



Life history

• Von Bert growth (Linf=502.1 mm, k=0.173, t0=-0.97)

• Proportion male: logistic model

• Female maturity: logistic model

• Batch fecundity: log(fecundity) regressed on body weight
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Discard Mortality

• SEDAR 25 benchmark and 

the update:

• Reopened the topic by Panel consensus due to the 

availability of a new peer-reviewed study:
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Discard mortality cont’d.
• Tag-recapture study that used SCUBA to tag trapped fish at depth to 

provide a control group.

• Fish were captured using traps or hook and line, tagged and 

released.  Subsequent sampling provided a post-release disposition.

• Conducted in Onslow Bay, NC in waters and depths fished by both 

commercial and recreational fishers for black sea bass (11-35 m 

overall)

• Mortalities for four dispositions estimated and combined for an 

overall estimate of 19% for hook and line in 20-35 m depths, and 

14% for trap gear in 11-29 m depths.

• Dispositions from FL observer data provided recreational fleet-

specific estimates based on mortality rates derived in the 

Rudershausen et al. 2014 study. 
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Discard mortality cont’d. 

• The panel examined the following:

• Depths fished in each fleet and with each gear,

• Disposition data from Florida partners by fleet, and 

• Regulations for mesh size in the commercial pot fishery. 

• Rudershausen (2008) study offers a comparison of 2” back panel and 2” all panel, 

suggesting that discard mortality is similar (2.1% v. 3.6% discard mortality, without 

accounting for the delayed mortality).  Compare that to their estimate of 1.5” all 

panel :

• 2” mesh ~ 48.3% the mortality of the 1.5” mesh.
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New Discard Mortalities used

• Commercial lines – 19%

• Headboat – 15.2%

• Charter – 13.7%

• Commercial Pots 1.5” mesh – 14%

• Commercial Pots 2” back or full panel – 6.8%
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Removals – Landings and Discards
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Creating Weighted Compositions

• Use a 30 fish minimum per region (Carolinas, FL/GA) 

annually for length comps, and 10 fish per region annually 

for age comps or discard comps. (See SEDAR56-WP05)

• These minimums prevent very small comp sample sizes 

to be scaled up by large landings.

• Weighted commercial age comps by state landings instead 

of length. (See SEDAR56-WP06)

• Data were culled if whole haul sampling could not be 

identified. 

• Comps were corrected and updated for all years.
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Indices of Abundance

• The chevron trap and video indices are repetitive due to the 

fact that the video cameras are mounted on the chevron 

traps. 

• Combined the indices using the Conn method.

• CVID index used chevron trap age compositions. 

• The CVs of the fishery dependent indices do not reflect true 

variation in abundance.  Fix the CVs to the highest CV of 

the combined index (higher for historical series).
Francis et al. 2003. Quantifying annual variation in catchability for commercial and 

research fishing. Fish. Bull. 101: 293-304.

Conn, 2009. Hierarchical analysis of multiple noisy abundance indices. Can. J. Fish. 

Aquat. Sci. 67: 108–120
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Indices of Abundance - changes

• Excluded HB discard index

• HB discard index is a shorter time series indexing a similar range 

and proportion of the population as the chevron trap index.

• HB Discard length comps used to estimate discard selectivity.

• SERFS Chevron trap index standardized with more recent 

method – ZINB model 
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Base run indices and CVs
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Data fit by the assessment
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Summary of data updates/modifications

• All landings data are complete.

• For the SEDAR 25 update, some removals were preliminary.

• Removed last year of commercial lines index.

• Partial closed season.

• Removed MRIP age comps.

• Panel decided they were not representative of the fleet.

• Updated all discards – model or ratio-based estimates.

• Recalculated all comps and used DM method in the model.

• Chevron trap index standardized using ZINB method and combined 

with the video index using the Conn method.

• The headboat at-sea index was removed. 
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Catch-age model configuration
• Ages 0-11+

• 1978-2016

• Initialized assuming equilibrium age structure.

• Fleet structure for landings and discards:

• Commercial

• Lines

• Pots

• Trawl

• Recreational

• Headboat

• General (charterboat and private boats combined)
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Selectivities time blocks 

based on regulations
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Commercial Landings Selectivities - logistic

3 time blocks based on size limits, trawl mirrors pots
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Recreational Landings Selectivities – logistic

5 time blocks based on size limits
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Recreational Discard Selectivities – dome shaped

For blocks 1 and 2:

• Age 0,1, and 2 are estimated using a logit 

function.

• Age 3 is assumed fully selected.

• Ages 4+ follow the probability of being below 

the size limit at each age.

For blocks 3 and 4:

• Selectivity is estimated using a 4-parameter 

(3 estimated parameters) logistic exponential 

function.

• Age 3 is assumed fully selected.

• The other parameters are estimated with 

loose priors (Normal distribution with 0.5 CV)

MRIP discard selectivity mirrors HB discard 

selectivity
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Commercial Discard Selectivities – dome shaped
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• Assume no selectivity when there are no 

size limits.

• All time blocks except for the last mirror 

HB discard selectivity.

• The last time block matches the HB logit 

estimates for Ages 0-2, assumes full 

selectivity of Age3s, and uses the 

probabilities of being below the size limit at 

each age for Ages 4+.  

• Ages 4+ are also weighted as follows:

• The discards are provided for both open 

and closed seasons.  

• The open season discards are assumed 

to follow discards selectivity.

• The closed season discards are assumed 

to follow the landings discards.

• Commercial discards are negligible.



Catchabilities
• Constant catchability was used in the benchmark and update.

• CC can cause non-conservative biases in stock status estimates.

• Using a random walk model for catchability can decrease this bias.

• A RW catchability may account for factors the standardization model could not.

• SEDAR procedural guidance is to investigate time-varying catchability, and states 

that, “Time-varying catchability is a common and important phenomenon, with 

strong theoretical and empirical support. It should be considered in future southeast 

stock assessments.” 

• Used the recommended configuration in Wilberg and Bence (sd~0.17)-apply a 

random walk catchability to the headboat and commercial lines indices.

SEDAR Procedural Guidance, 2009. SEDAR Procedural Guidance Document 2: Addressing Time-Varying Catchability.

Wilberg et al. (2010). Incorporating time-varying catchability into population dynamic stock assessment models. Review in 

Fisheries Science. 18(1) 7-24.

Wilberg, M. & Bence, J. (2006). Performance of time-varying catchability estimators in statistical catch-at-age analysis. 

Canadian Journal of Fisheries and Aquatic Sciences. 63. 2275-2285. 
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Steepness profile
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• Likelihood flat (within 

2 likelihood units) 

from 0.31 to 0.97.

• Fixed steepness at 

the midpoint of the flat 

range (0.64) for the 

base run. 



Catch age model configuration cont’d.

• Include length comps where age comps are missing or sparse.

• Exclude the MRIP age comps, as they do not reflect the age 

composition of the fleet.

• Use Dirichlet multinomial distribution to model the composition 

data
• Five DM parameters hit upper bound

• Use data weighting method and assumptions from the 

benchmark/update.

• Iterative reweighting attempted but failed to fit the F-I index well.
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Composition fits
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Comps cont’d

32



Comps cont’d
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Comps cont’d
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Comps cont’d
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Indices – CVID and MBFT
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Indices – Headboat and Commercial Lines
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Numbers and Biomass at age
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Recruitment

log 

recruitment 

residuals

Biomass

SSB status
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Fishing mortality by fleet

• Commercial fleet used to 

make up a half to a third, 

but has seen a large 

decline since the late 

2000s.

• General recreational fleet 

is the largest source of 

removals in recent years, 

but was always a 

substantial contributor to 

fishing mortality.
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Equilibrium yield at SSB with h=0.64
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Equilibrium age structure

• Youngest and oldest 

age classes are 

below equilibrium 

values.
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Sensitivities
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Sensitivity to catchability and natural mortality
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Sensitivity to index weights

• CVID catchability 

parameter goes to lower 

bound in the higher 

weights run.
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Sensitivity to steepness

• Lower steepness has 

larger effects on status. 
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Sensitivities – to FI index changes

• Chevron trap index and CVs 

instead of the combined 

trap/video index and CVs.

• Terminal status similar.
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Sensitivity to landings and discard uncertainty

• Used the +/- 2 sd to create 

alternative landings and 

discards streams.
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Sensitivity to discard mortality

• The higher discard 

mortality affects the ratio of 

fishing mortality between 

landings and discards

• Changes the weighted 

selectivity of landings.
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Continuity

• Changes include SEDAR 25 

values for:

• Natural mortality

• Steepness

• Recruitment SD

• Discard mortalities

• Composition likelihoods and 

iterative reweighting

• Not exactly the inputs from the 

previous assessment, so 

should not be used as a 

guidepost.
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Phase plot:

• Only a very 

low steepness 

or a very high 

discard 

mortality 

cause the 

fishing status 

to change.
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Retrospectives

53

• Able to remove 3 years of 

data before data input 

structure changed.

• Video index

• Last selectivity block

• No alarming retrospective 

pattern.
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MCB – Bootstrapping the data

• New time series of landings, discards, and CPUEs 

created by assuming lognormal error with mean equal 

to the point estimates and CV from model input (0.05 

for commercial landings).

• New length comps, age comps created each year by 

drawing Nfish, with each fish placed in a bin with 

probability equal to those in the original data.
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Uncertainty in recreational landings

• For MRIP landings, apply a lognormal error with mean from 

base point estimates and CVs provided by the Recreational 

Working Group.

• For Headboat landings:

• 1978-1981 – CV of  0.59  to indicate less certainty in  

historic time period, and than MRIP, but before the 

mandatory reporting and full compliance.

• 1981-1995 – CV of 0.15, improvement from mandatory 

reporting.

• 1996-current – CV of 0.10, improvement from full 

compliance.
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Uncertainty in Discards

• If no CVs were provided, we used a CV of 0.2, which is 

larger than most years of landings, and smaller than the 

MRIP discard uncertainty in earlier years.
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Examples of bootstrapped data – headboat 

and MRIP landings
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Headboat and Handline discards
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Monte Carlo Sampling

• Natural mortality

• Discard mortality

• Index weighting

• Steepness
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Natural mortality

• Monte Carlo sampling was used to generate deviations 

from the point estimate of 0.38. 

• A new M value was drawn for each MCB trial from a 

truncated normal distribution (range [0.27, 0.53]) 

with mean equal to the point estimate (M = 0.38) and 

standard deviation set to provide a lower and upper 

confidence limit consistent with the range. 

• Each realized value of M was used to scale the age-

specific Lorenzen M, as in the base run.
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Natural mortality distribution
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Discard mortality

• A new value for commercial lines discard mortality was drawn for 
each MCB trial from a truncated normal distribution (range [0.05, 
0.33]) with mean equal to the point estimate (0.19) and standard 
deviation set to provide a lower and upper 95% confidence limit 
consistent with the range. 

• General recreational and headboat lines discard mortality was 
estimated using information from both Rudershausen et al. (2014) 
and data provided by Panel members from FWRI.

• Actual trip samples and dispositions were provided by the FL 
partners from both charterboat and headboat trips. 

• The disposition mortalities from Rudershausen et al. (2014) 
were applied to those using a truncated normal distribution for 
each disposition (1-4) as follows:
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• For disposition 1, the range was [0.0, 0.33] with mean equal to the 

point estimate (0:13) and standard deviation set to provide a lower 

95% confidence limit at 0.00.

• For disposition 2, the range was [0.0, 0.31] with mean equal to the 

point estimate (0:09) and standard deviation set to provide a lower 

95% confidence limit at 0.00.

• For disposition 3, the range was [0.33, 0.83] with mean equal to the 

point estimate (0:64) and standard deviation set to provide a lower 

95% confidence limit at 0.33.

• For disposition 4, the range was [0.70, 0.92] with mean equal to the 

point estimate (0:84) and standard deviation set to provide a lower 

95% confidence limit at 0.70.
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Discard Mortality 

• The fish from the samples were resampled using a multinomial 

distribution and combined into one mortality using the frequency of 

occurrence. 

• A new estimate was drawn as described for each fleet for each MCB 

trial.

• A new value for 1.5 in commercial pots discard mortality was drawn 

for each MCB trial from a truncated normal distribution (range [0.01, 

0.27]) with mean equal to the point estimate ( 0.14) and standard 

deviation set to provide a lower 95% confidence limit at 0.01.

• The 2 in pots discard mortality was scaled to be 48.3% of the 1.5 in 

pots draw.
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Discard mortality – Commercial Pots
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1.5 in pots 2 in pots



Discard mortality – Commercial Lines

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 67



Discard mortality – Recreational Lines
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Headboat General Recreational



Steepness

• Truncated normal 

distribution with mean = 

0.64, and sd such that the 

lower and upper bounds 

were 0.31 and 0.97 

respectively.
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Benchmarks (solid line is from the base)
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Status and uncertainty
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Uncertainty analysis – phase plot

• 76.7% of the runs indicate 

that the stock is not 

overfished.

• 95.2% of the runs indicate 

the stock is not 

experiencing overfishing.
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TOR about projections

5) “The panel shall provide guidance on appropriate assumptions to address harvest 

and mortality levels in the interim years between the assessment terminal year (2015) 

and the first year of management (2019). 

Projection criteria: 

• To determine OFL: (1) P* (annual probability of overfishing) = 50%; (2) FMSY

• To determine ABC: (1) P* = 40%; (2) F@75%FMSY”

Fcurrent assumed in the interim years (2017-2018), and a weighted selectivity from the 

terminal years of the assessment was used.
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Projection scenarios in the TORs

1. F = FMSY (also P*=0.5)

2. F = F at P*=0.4

3. F = 75%FMSY
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Projection methodology

• Projections were run to predict stock status in years after the assessment, 

2017–2023. 

• The structure of the projection model was the same as that of the 

assessment model, and parameter estimates were those from the 

assessment. 

• Any time-varying quantities, such as recreational selectivity, were fixed to 

the most recent values of the assessment period. 

• A single selectivity curve was applied to calculate removals, averaged 

across fleets using geometric mean Fs from the last three years of the 

assessment period.

• Fishing rates that define the projections were assumed to start in 2019. 
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Projection plot layout

• Expected values (base run) represented by solid lines with 

solid circles, medians represented by dashed lines with 

open circles, and uncertainty represented by thin lines 

corresponding to 5th and 95th percentiles of replicate 

projections. 
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F=Fmsy (also P*=0.5)
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F at P*=0.4
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F=75%Fmsy
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F = Fmsy

F = F at P*=0.4

F = 75%Fmsy
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Interim years



Questions?
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Extra slides
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Yearly comps
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Yearly comps

cont’d.
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