
Red grouper

SEDAR-53 Standard Assessment
Southeast 
Fisheries 
Science Center

April 26, 2017



Outline
• Background
• Data

• Review of data sources from SEDAR19
• Updates/modifications

• Assessment methods and results
• Overview of assessment model
• Updates/modifications since SEDAR19
• Results

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 2



Background
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Background
• This assessment was originally scheduled as an update of the SEDAR19 

assessment, but was changed to a standard assessment to allow inclusion of 
SERFS video data.

• Standard assessment conventions
• Modeling decisions made by an assessment panel. Meetings conducted via 

webinars.
• SSC conducts the review

• TOR #2
• Consider the inclusion of the SERFS video index
• Incorporate the latest BAM model configuration

• Strike a balance between fidelity to SEDAR19 and modifications intended to 
improve the assessment 
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Background – summary of regulations 
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Year effective Recreational Commercial
1984 12in TL 12in TL
1992 20in TL; 5-grouper aggregate bag 20in TL
2010 3-grouper aggregate bag; Spawning season 

(Jan-April) closure 
Spawning season (Jan-April) 
closure 

2011- Miscellaneous ACL/ABC and AM measures



Background – summary of previous results 
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• SEDAR19
• Overfishing: F2008/Fmsy=1.35
• Overfished: SSB2008/MSST=0.92

• The S19 MSST was defined by M 
• MSST=(1-M)SSBmsy, with M=0.14.  

• Amendment 24 changed that definition
• MSST=75%SSBmsy
• The stock was no longer considered overfished

• The new definition is used in this current assessment



Data 
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Landings

Headboat Headboat

Recreational Recreational (MRIP)

Comm Lines Commercial Lines (handline + longline)

Comm Other Commercial 'Other' (diving, pots, trawl, etc.)

Discards

Headboat Headboat

Recreational Recreational  (MRIP)

Comm Handline Commercial (Handline) 

 Compositions (color=length, shaded=age)

Headboat   Headboat            

Recreational Recreational   

Comm Lines Commercial Lines             

Comm Other Other

Headboat discards Headboat discards

SERFS Chevron Trap                         

Indices

 Headboat Headboat Index

 Recreational (MRFSS) MRFSS

 Comm Handline Comm Handline Index

SERFS Chevron Trap Trap Index

SERFS Video Video Index

Data fit by the assessment 
Note: terminal yr of SEDAR19 was 2008
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Landings and discard mortalities (in numbers)
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Indices of abundance: Primary decisions made by 
the assessment panel
• Terminal year of fishery dependent indices was 2015

• Removed months with spawning season closure for all years (Jan-Apr)
• Removed all trips within the quota closure in 2012, ~895 trips or 0.36% of all trips in 

2012 (11 days in Oct, 9 days Nov, all of Dec)

• Excluded the MRFSS index 
• Runs of S19 model with and without the MRFSS index showed that the index had trivial 

influence on estimated time series of abundance, SSB, F, SSB/SSBmsy, and F/Fmsy
• Excluded it in the interest of parsimony, and because other indices were considered to 

be better measures of relative abundance

• Included the SERFS video index; combined it with the 
SERFS chevron trap index
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Index of abundance from video data 
• Years 2011-2015
• Standardization methods follow those of SEDAR41 (S53-WP01)

• Factors: year, season, depth, latitude, temperature, turbidity, 
current direction, biotic density, substrate composition

• ZIP and ZINB models considered; ZINB preformed best
• Uncertainty (CVs) computed by bootstrap (n=1000)

• Camera gear change in 2015 (Cannon to GoPro)
• Adjustment to 2015 index value based on a calibration study 
• Only 4 red grouper observed in calibration study, therefore fish 

of all species were used to compute the calibration factor



Video sampling sites (black) and locations where red 
grouper were observed (red)



Calibration for 2015
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Relative standardized index (solid line) with 2.5% and 97.5% confidence intervals 
(dashed lines) and the relative nominal index (blue) for red grouper in the SERFS 
video survey



Video

Year N N pos Proportion 
positive

Standardized index CV

2011 576 8 0.014 0.66 0.50
2012 1076 20 0.019 0.91 0.41
2013 1221 12 0.010 0.51 0.53
2014 1381 29 0.021 1.85 0.30
2015 1364 20 0.015 1.07 0.37

Year N N pos Proportion 
positive

2011 668 11 0.02
2012 1106 37 0.03
2013 1308 39 0.03
2014 1435 37 0.03
2015 1409 22 0.02

Chevron trap (for comparison)



Combine SERFS chevron trap and SERFS video indices

• Rationale: sampling of the two gears is not 
independent (cameras mounted on traps)

• Applied the Conn (2010) method to combine 
indices, as in SEDAR41. 
• Hierarchical model, where each index is 

assumed to observe the same underlying trend, 
allowing for process and observation error

• Estimates the underlying trend as a latent 
variable (the combined index)



Index combination
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1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Video Trap Combined

Year Combined 
Index CV

1990 0.46 0.67
1991 0.3 0.69
1992 0.57 0.62
1993 0.85 0.54
1994 1.1 0.49
1995 1.01 0.54
1996 0.83 0.54
1997 1.09 0.47
1998 1.18 0.44
1999 2.07 0.43
2000 1.1 0.46
2001 1.41 0.44
2002 1.68 0.42
2003 2.07 0.42
2004 1.86 0.41
2005 1.57 0.43
2006 1.46 0.45
2007 1.43 0.44
2008 1.14 0.48
2009 0.6 0.53
2010 0.68 0.5
2011 0.33 0.5
2012 0.34 0.48
2013 0.35 0.44
2014 0.31 0.67
2015 0.23 0.63



Indices of abundance
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Other features, as in SEDAR19
• Life-history characteristics

• Length at age (von Bertalanffy growth parameters)
• Weight at length (power function)
• Age dependent maturity schedules (male and female)
• Age dependent sex ratios
• Natural mortality at age 

• Lorenzen function scaled to M=0.14
• Max observed age = 26

• Discard mortality
• 0.2 for all fleets
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Summary of modifications/updates to data
• Seven additional years (2009-2015) were added to the end of the time 

series; start year (1976) unchanged
• Data queries used current methodologies
• Model-based inputs (commercial discards, indices) were refitted using 

all relevant data, thus earlier years were subject to modification.  
• General recreational fleet represented by MRIP methodology, not 

MRFSS. General recreational landings and discards were smoothed to 
remove spikes (as in S19).

• No MRFSS index
• Added SERFS video data; index combined with trap index to make a 

single fishery independent index
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Assessment methods and results
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BAM: same basic model as in SEDAR19 (1 of 2)
• Catch-age formulation, fit to data using maximum likelihood
• Beverton-Holt spawner recruit model, with lognormal error
• Age-based natural mortality
• Age-based selectivities, allowed to vary across regulation blocks

• Logistic (flat-topped) for dominant fleets 
• Dome-shaped for commercial other and all discards

• Baranov catch equation
• Spawning stock based on total mature biomass (males+females)
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BAM: same basic model as in SEDAR19 (2 of 2)

• Initial age structure in 1976 was estimated
• Recruitment deviations start in 1976
• Ages modeled: 1-16+
• Constant (estimated) CV of size at age
• Years with missing landings or discards predicted with average F from 

nearby years
• Uncertainty estimated through Monte/Carlo Bootstrap (MCB) approach
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Modifications to the SEDAR19 model (1 of 2)
• SERFS selectivity flat-topped rather than dome-shaped

• Likelihood profiles supported flat-topped
• Catch curve Z’s from SERFS similar to headboat and commercial Z’s, 

indicating similar selectivity
• Commercial other selectivity modeled separately from SERFS
• Random walk to account for time-varying catchability on fishery 

dependent indices
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Modifications to the SEDAR19 model (2 of 2)
• Negative log-likelihood applied to spawner-recruit deviations

• S19 applied a sum of squares penalty (in log space)
• NLL used in the modern version of BAM
• NLL approach requires additional parameter, σR (prior=0.6)

• Steepness h fixed at 0.87 
• S19 estimated h=0.92, but in S53 it hit the upper bound
• Likelihood profile indicated a plausible range of (0.75, 0.99); 0.87 is the midpoint

• Comp data fit using the Dirichlet-multinomial, rather than the multinomial 
distribution
• Recommended by Francis (In press) and Thorson et al. (In press)
• Better accounts for correlation in sampling
• Self-weighting
• Allows for zeros in the data
• Recently implemented in Stock Synthesis
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Effect multinomial       Dirichlet-multinomial 
(S19 model and data)
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BAM base run –
fits to data  
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BAM base run –
fits to data  
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BAM base run –
fits to data  
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BAM base run –
fits to data  
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BAM base run –
fits to data  
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BAM base run – fits to data  
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BAM base run – fits to data  
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BAM base run – fits to data  
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BAM base run – fits to data  
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BAM base run – fits to data  
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BAM base run – fits to data  
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BAM base run – SSB 
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BAM base run – Recruitment
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BAM base run – Spawner-recruit curve 
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BAM base run – Fishing mortality
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Uncertainty – Combined Monte Carlo and 
Bootstrap (MCB) approach

• n=4000 MCB trials attempted; n=3943 retained

• Bootstrap components:
• Landings, discards, and indices: parametric 

bootstrap of original data, with CVs as applied in the 
fitting procedure 

• Length and age comps: resample Nfish and assign 
them to bins with probabilities equal to those from 
original data
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MCB approach 
• Monte Carlo components:

• M: drawn from a truncated normal distribution, with 
mean equal to base value (0.14), and bounds [0.1, 0.2].  
Chosen value scales age-based Lorenzen M.

• Release mortality: drawn from a uniform distribution, 
δ~U(0.1, 0.3)

• Steepness: drawn from a uniform distribution, 
h~(0.75,0.99)
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MCB – uncertainty in benchmarks
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MCB – stock and fishery status
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MCB – stock and fishery status
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~97.7% of distribution below
1.0 (i.e., overfished)

~89.1% of distribution 
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BAM results – Management quantities
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Sensitivity analyses
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Steepness
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Natural 
mortality
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Indices
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Continuity
-Multinomial
-cO selectivity mirrors CVT selectivity
-h=0.92
-MRFSS index included
-No random walk on q’s
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Logistic-normal
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High release M
• Pulver (2017) found 

immediate release mortality in 
the GoM to be 0.26

• Scaled up to 0.4 to account for 
delayed release mortality

• Not necessarily a defensible 
value, but rather to explore 
the effects of something 
higher than 0.2
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Restrospective
analyses
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Projections
• Carry forward uncertainties from MCB runs

• Uncertainties in initial (2016) abundance at age, spawner-recruit 
function, natural mortality, discard mortality, selectivities, recruitment 
deviations, growth CV 

• Uncertainty in Fmsy uses distribution from MCB runs
• Landings in years between assessment and start of projected F is 

equal to the average from 2013-2015 (365K lb ww). 
• Based on results, the assessment panel considered additional 

scenarios than specified in the TORs
• Current rebuilding time frame ends in 2020, but it does not appear the 

stock can rebuild by then. Considered F=0 rather than F=Frebuild
• Estimated generation time is 14 years.

• Considered low recruitment scenarios, projecting with expected recruitment as 
the mean from 2006-2015
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Projection scenarios
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Scenario F Recruitment Start year
1 Fmsy Expected 2017
2 75%Fmsy Expected 2017
3 0 Expected 2017
4 Fmsy Low 2017
5 75%Fmsy Low 2017
6 0 Low 2017
7 0 Expected 2019
8 75%Fmsy Expected 2019



Example projection 
Scenario 3:
F=0
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Thick blue solid=base benchmark
Thick green dash=median benchmark
Thin solid, closed circles=deterministic
Thin dash, open circles=median
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Scenario 1: F=Fmsy, Expected R, 2017 
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Scenario 4: F=Fmsy, Low R, 2017 



Scenario 2: F=75%Fmsy, Expected R, 2017 
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Scenario 5: F=75%Fmsy, Low R, 2017 



Scenario 3: F=0, Expected R, 2017 
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Scenario 6: F=0, Low R, 2017 



Scenario 7: F=0, Expected R, 2019 
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Scenario 8: F=75%Fmsy, Expected R, 2019 
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Assessment summary and conclusions
• This assessment indicates that red grouper are currently 

overfished and experiencing overfishing
• Decreases in abundance over the past decade appear to be 

due to low recruitment since 2005, combined with high landings 
in 2007-2009, particularly from the general recreational fleet.

• A regime shift toward low recruitment is a plausible hypothesis, 
however it seems premature to draw that conclusion (Klaer et 
al. 2015)
• No mechanism for low recruitment has been identified
• Duration of low recruitment is shorter than one generation 

• Low recruitment could be considered in short-term projections
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Questions
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Comparison: S19 model with and without MRFSS index
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Comparison: S19 model with and without MRFSS index

F and SSB
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Overlap in video sightings and trap catches 

• Overlap
• Prob(Both gears|Either gear)=0.21
• Prob(Video|Trap)=0.29
• Prob(Trap|Video)=0.43

• Recommendation: Continue using both gears. There is probably some 
redundancy in individuals sampled, but we already knew the 
sampling was not independent. Indices from the two gears are 
combined into one using the Conn method. 



Likelihood profiles
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Catch curve analysis

• Headboat and commercial line 
selectivities assumed flat-topped

• Higher relative Z of chevron 
traps would be consistent with 
dome-shaped selectivity, but 
that’s not what we see.
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CVT pooled lengths
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Likelihood profile on steepness: a closer look
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Likelihood profile on steepness: a closer look
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