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5. ASSESSMENT SUMMARY 
The Summary Report provides a broad but concise view of the salient aspects of the 

stock assessment.  It recapitulates: (a) the information available to and prepared by the Data 

Workshop; (b) the application of those data, development and execution of one or more 

assessment models, and identification of the most reliable model configuration as the base run by 

the Assessment Workshop (AW); and (c) the findings and advice determined during the Review 

Workshop.  

Stock Status and Determination Criteria 

Point estimates from the base model indicate that the U.S. southeast stock of red grouper 
Epinephelus morio is currently overfished and is experiencing overfishing. 

• Estimated time series of stock status (SSB/MSST) shows decline until the mid-1980s, 

and then steady increase since, but with a decrease in the terminal year. The increase in 

stock status appears to have been initially driven by strong recruitment, then reinforced 

by 1992 management regulations. Base-run estimates of spawning biomass have 

remained below MSST throughout the time series (overfished status in 1976 is not 

surprising given the heavy fishing pressure that occurred prior to the start of the 

assessment period). 

• Current stock status was estimated in the base run to be SSB2008/MSST = 0.92; 

uncertainty in this estimate includes the possibility that the stock is not overfished (i.e., 

SSB > MSST), but also the possibility that the stock is less healthy than estimated by the 

base run. Age structure estimated by the base run has become repopulated by older fish 

during the last decade, approaching the (equilibrium) age structure expected at MSY. 

• The estimated time series of F /FMSY suggests that overfishing has been occurring 

throughout the assessment period. The series peaked during the 1980s; since 2000, F 

/FMSY has been at its lowest levels, but has been increasing since 2005. Current fishery 

status in the terminal year, with current F represented by the geometric mean from 2006–

2008, is estimated by the base run to be Fcurrent/FMSY = 1.35. This estimate indicates 

current overfishing and appears robust across MCB trials. 
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Table 1. Summary of stock status determination criteria. 

Criteria Recommended Values from SEDAR 19 
Definition Value 

M (Instantaneous natural 
mortality; per year) 

Average of Lorenzen M (if used) 0.14 

F2008 (per year) Apical Fishing mortality in 2008 0.340 

Fcurrent  (per year) Geometric mean of the directed 
fishing mortality rates in 2006 - 

2008  

0.298 

FMSY (per year) FMSY 0.221 
BMSY (metric tons) Biomass at MSY 3680 
SSB2008 (metric tons) Spawning stock biomass in 2008 2051 
SSBMSY  (metric tons) SSBMSY 2592 
MSST  (metric tons) (1-M)*SSB MSY 2229 
MFMT (per year) FMSY 0.221 
MSY (1000 pounds) Yield at MSY 1110 
OY (1000 pounds) Yield at FOY OY (65% FMSY)= 1064 

OY (75% FMSY)= 1089 
OY (85% FMSY= 1103 

FOY (per year) FOY = 65%,75%, 85% FMSY 65% FMSY= 0.144 
75% FMSY= 0.166 
85% FMSY= 0.188 

Biomass Status SSB2008/MSST 0.920 

Exploitation Status Fcurrent/FMSY 1.35 
***All weights are whole weight 

 

Stock Identification and Management Unit 

The red grouper fishery has been managed in the US as separate Atlantic and Gulf of Mexico 

stock units with the boundary being U.S. Highway 1 in the Florida Keys.  Significant differences 

in size and age structure and in growth rates of red grouper north and south of 28°N latitude in 

the Gulf of Mexico have been determined, supporting a hypothesis that red grouper may have 

some degree of subpopulation structure.  Landings data from 1983 through 1995 indicated a 
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possible disjunct distribution of red grouper off the Atlantic coast; with the most catches 

occurring off NC and off southern FL, with relatively little in between.  

 

The SEDAR12 Life History Data Workshop for the Gulf of Mexico stock of red grouper 

reviewed the available stock structure information and concluded there is no evidence that 

suggests different stock management units need to be considered at this time. The SEDAR19 LH 

DW concurred with that report.  

Species Distribution: 

The red grouper, is associated with reef habitat, especially the adults, in the Western Atlantic 

from Massachusetts through the Gulf of Mexico and south to Brazil and are reported to occur at 

depths of 24-120 m. 

Stock Life History - summary of life history characteristics of the stock under assessment;  

• There are no significant identification issues with red grouper and there are no other 
common names regularly used for red grouper in the region that may complicate data 
analysis. 

• No published information is available on tagging of Atlantic red grouper from the US 

South Atlantic. Tagging information from the Florida Keys and GOM suggest that adult 

red grouper only move short distances 

• Natural mortality is thought to vary by age so an age-specific Lorenzen mortality curve 

was used, scaled to provide the same survivorship to the oldest ages as that of the Hoenig 

estimate of 0.14 per year.   

• The maximum observed age was 26 years. 

• The LH WG recommends using Linf=848.2 (mm), K=0.213 (per year), and to=-0.66 (yr) 

in the stock assessment model. These values were obtained using the most appropriate 

treatment of the data: all available age data with the Diaz et al. (2004) correction applied 

for fishery dependent samples 

• Red grouper is a protogynous hermaphrodite with asynchronous ovarian organization.  

Eggs are released in batches, but the fecundity pattern (determinate vs. indeterminate) of 

red grouper is not known.  

• Spawning season is from February through June, with a peak in April 
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Assessment Methods 

The primary model in this assessment was the Beaufort statistical catch-age model (BAM). The 

model was implemented with the AD Model Builder software, and its structure and equations are 

detailed in the document, SEDAR-19 RW-01. In essence, a statistical catch-age model simulates 

a population forward in time while including fishing processes. Quantities to be estimated are 

systematically varied until characteristics of the simulated populations match available data on 

the real population. Statistical catch-age models share many attributes with ADAPT-style tuned 

and untuned VPAs. 

Assessment Data 

The catch-age model included data from four fleets that caught southeastern U.S. red grouper: 

commercial lines (handline and longline), commercial other (pots, traps, trawl, diving, 

miscellaneous), recreational headboat, general recreational. The model was fit to data on annual 

landings (in units of 1000 lb whole weight for commercial fleets, 1000 fish for recreational 

fleets), annual discard mortalities (in units of 1000 fish for commercial lines and recreational 

fleets), annual length compositions of landings, annual age compositions of landings, annual 

length compositions of discards, three fishery dependent indices of abundance (commercial 

handline, general recreational, and headboat), and one fishery independent index of abundance 

(MARMAP chevron traps). Not all of the above data sources were available for all fleets in all 

years. Annual discard mortalities, as fit by the model, were computed by multiplying total 

discards (tabulated in the DW report) by the release mortality probability of 0.2. 

Release Mortality 

• The Life History Working Group reviewed the scientific studies on release mortality 

available for red grouper.  Values ranged from 8 to 70% depending on the depth of 

capture and if post-release mortality were included.  

• The Commercial workgroup recommended using 20% as the point estimate release 

mortality for red grouper with a sensitivity range of 10-30%. 

• The Recreational workgroup recommended a discard mortality of 20%, with a sensitivity 

range of  10-30%. 
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• The Assessment Workshop decided to support the point estimates and range of values 

recommended by the Data Workshop: 20% (range of 10-30%). 

• The Review Panel was concerned with the lack of empirical data to support the discard 

mortality estimate of 20%.  Sensitivity runs were performed that varied this estimate from 

10 – 70%.  These results support the high impact of this parameter.  In the absence of any 

substantive empirical data the panel did not see a strong basis to change the value from 

20%, however, attempts should be made to obtain a more accurate estimate of both 

immediate and delayed discard mortality.  

Catch Trends 

• Commercial lines reached a peak in the late 1990s, followed by a decline until 2005, 

when the trend again reversed and began to increase throughout the remainder of the 

assessment period, with the highest landings reported in 2008. 

• Commercial “other” landing showed a general decline throughout the assessment period, 

with fairly stable landings in the last 4 years of the time series 

• Headboat landings have been variable over the assessment period, with peaks in 1998 and 

2005. 

• Recreational landings showed a large decrease early in the time series, were relatively 

stable from 1993 to 2004, and have been on the increase since 2005. 

• In general, estimated landings have been dominated by commercial lines and general 

recreational fleets, particularly since 1992. Estimated discard mortalities occur on a 

smaller scale than landings. 

Fishing Mortality Trends 

• The estimated fishing mortality rates (F) peaked during the 1980s, and in the last decade 

have generally been at their lowest levels of the time series. The two primary contributors 

are general recreational and commercial line fleets. An increase in fishing mortality rate 

in the last few years coincides with increased landings from those two fleets. 

• In any given year, the maximum F at age (i.e., apical F) may be less than that year’s sum 

of fully selected Fs across fleets. This inequality is due to the combination of two features 

of estimated selectivities: full selection occurs at different ages among gears and several 

sources of mortality have dome-shaped selectivity. 
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Stock Abundance and Biomass Trends - summary of abundance, biomass, and recruitment 
over time 

• Estimated abundance at age shows truncation of the older ages until the early 1990s, after 

which older fish began to repopulate. In the most recent years, older fish (6+) appear to 

be more abundant than in the early years of the assessment period. These older fish are 

predominantly male.  A notably strong year classes was predicted to have occurred in 

2004. 

• Estimated biomass at age follows a similar pattern as abundance at age. Total biomass 

and spawning biomass show similar trends— general decline until the mid-1980s, and 

general increase since the early 1990s but with a downturn at the end of the time series. 

 

Projections - results of model runs conducted to estimate stock conditions under various 
potential future levels of fishing mortality 

• Projection scenario 1, in which F = 0, predicted the stock to achieve at least 50% chance 

of recovery by 2013. This duration defines the minimum rebuilding time frame (Tmin). 

Because the stock can rebuild within 10 years, the maximum rebuilding time frame 

(Tmax) is 10 years. Thus rebuilding that starts in 2011 should occur by the end of 2020, 

at the latest. The Tmin and Tmax should bracket the target rebuilding time frame 

(Ttarget). 

• Projections with F at 100%, 75%, 50%, or 25% of Fcurrent predicted recovery by 2020 

only if F were reduced sufficiently below the current level, as did projections with F at 

65%, 75%, 85%, or 100% of FMSY. The value of Frebuild showed little sensitivity to F 

in 2010. In general, higher projected F resulted in larger annual and cumulative landings, 

but smaller biomass with a correspondingly smaller buffer from the MSST. 

Scientific Uncertainty  

• Uncertainty was in part examined through use of multiple models and sensitivity runs. 

For the base run of the catch-age model (BAM), uncertainty in results and precision of 

estimates was computed more thoroughly through a mixed Monte Carlo and bootstrap 

(MCB) approach. The approach translates uncertainty in model input into uncertainty in 

model output, by fitting the model many times with different values of “observed” data 
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and key input parameters. A chief advantage of the approach is that the results describe a 

range of possible outcomes, so that uncertainty is characterized more thoroughly than it 

could be by any single fit or handful of sensitivity runs. 

• In this assessment, the BAM was successively re-fit n=2500 trials that differed from the 

original inputs by bootstrapping on data sources, and by Monte Carlo sampling of natural 

mortality and discard mortality. This number of trials was sufficient for convergence of 

standard errors in management quantities. Of the 2500 trials, approximately 1.3% were 

discarded, because the model didn’t properly converge (in most of these cases a spawner-

recruit parameter hit an upper or lower bound, and in one case the optimization did not 

complete). This left n=2467 trials used to characterize uncertainty. 

• Although there is evidence of stock separation (most catches occur off NC and off 

southern FL, with relatively little in between), the assessment assumed a single unit 

stock, as suggested by the DW.  This assumption imparts an additional and unexplored 

source of uncertainty.  Future assessments could consider spatially explicit assessment 

models, if data were split accordingly at the DW and if mixing rates could be estimated 

or assumed. In the meantime, fishery management is not necessarily limited by the 

assumption of a single unit stock, if managers wished to consider policies that treat 

portions of the stock distinctly (e.g., regional ABCs). 

Significant Assessment Modifications 

Changes to the base case, as proposed by the assessment workshop, were made at the request of 

the SEDAR Review Workshop (RW) for application of the Beaufort Assessment Model (BAM) 

to red grouper. The primary change made at the RW was the removal of the visual survey (RVC) 

index of abundance and its corresponding length compositions. The BAM base configuration 

was re-run without the RVC data, as were sensitivity analyses, Monte Carlo/Bootstrap analyses, 

and projections. Sensitivity analysis included one additional run not considered at the 

Assessment Workshop, a run with high discard mortality (δ = 0.7). In addition, the rebuilding 

time frame was revised to have a duration of 10 years (until 2020). 

Sources of Information 

All information was copied directly or generated from the information available in the final 

Stock Assessment Report for SEDAR 19: South Atlantic Red Grouper. 



  South Atlantic Red Grouper 

SEDAR 19 SAR SECTION I  INTRODUCTION 

 
Tables 

• Table 1: Summary of stock status and determination criteria (above) 
• Table 2: Summary of life history parameters by age 
• Table 3: Catch and discards by fishery sector 
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• Figure 7: Yield per Recruit 
• Figure 8: Stock Status and Control Rule 
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Table 2: Summary of Life History Parameters: 
 

 
 



  South Atlantic Red Grouper 

SEDAR 19 SAR SECTION I  INTRODUCTION 

Table 3: Catch and discards by fishery sector  
a) Landings and discards, as fitted by the BAM (i.e., model input). 
 

 
Commercial Recreational 

 
Landings (1000 lb whole weight) Discards (1000s) Landings (1000s) Discards (1000s fish) 

  
Lines                    

(handline, longline) 
Misc.                          

(diving, pots, other) Line Headboat 
MRFSS 

(smooth) Headboat MRFSS  

1976 263.678 171.480 
 

4.60 
   1977 209.245 135.148 

 
5.61 

   1978 257.966 152.356 
 

4.77 
   1979 234.447 135.079 

 
9.38 

   1980 184.857 103.576 
 

8.14 
   1981 210.664 125.994 

 
7.96 79.93 

 
15.33 

1982 205.599 113.021 
 

6.36 138.64 
 

17.47 
1983 203.609 118.816 

 
9.89 237.35 

 
154.68 

1984 236.620 141.385 
 

8.56 206.42 
 

175.84 
1985 201.470 100.637 

 
8.78 76.69 

 
7.19 

1986 249.957 130.830 
 

5.81 91.20 
 

34.29 
1987 189.755 118.235 

 
7.04 80.46 

 
114.71 

1988 244.353 111.014 
 

5.10 37.99 
 

54.63 
1989 230.244 113.742 

 
3.62 74.68 

 
11.93 

1990 172.989 102.009 
 

7.33 12.83 
 

21.89 
1991 139.206 74.863 

 
2.73 5.95 

 
163.80 

1992 128.888 39.960 8.915 3.98 22.65 
 

152.33 
1993 168.202 16.477 8.575 4.79 50.32 

 
79.55 

1994 165.351 10.094 14.397 5.47 34.43 
 

146.42 
1995 230.109 9.413 10.489 5.25 37.21 

 
150.45 

1996 279.453 19.121 11.582 5.65 46.47 
 

344.66 
1997 310.997 18.837 14.709 8.06 40.68 

 
352.94 

1998 431.654 35.487 10.461 10.90 35.31 
 

113.65 
1999 404.755 17.033 12.956 7.26 19.40 

 
110.38 
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2000 342.501 12.356 10.869 5.33 17.63 
 

226.80 
2001 327.783 43.889 8.423 4.94 18.37 

 
189.69 

2002 331.352 31.312 21.608 4.60 39.25 
 

122.95 
2003 307.358 22.158 11.354 4.02 47.95 

 
159.81 

2004 289.084 31.624 10.850 10.76 40.40 
 

219.12 
2005 202.093 13.270 9.992 11.47 35.42 88.18 230.41 
2006 323.546 7.659 4.933 5.24 55.80 22.44 194.77 
2007 569.328 15.027 8.571 5.16 77.99 20.30 58.24 
2008 590.412 9.382 1.993 2.44 89.13 

 
89.94 
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Table 3: continued 
b) Landings and dead discards in 1000 pounds whole weight, as estimated by the BAM (i.e., model output).  

 
                

 
Landings (1000 lbs) Discards (1000 lbs) 

Year 
Commercial 

Lines 
Commercial 

Other Headboat MRFSS 
Commercial 

Lines Headboat MRFSS 

1976 262.12 170.91 26.55 1713.36 0.00 0.00 0.00 
1977 208.43 134.67 35.45 1517.04 0.00 0.00 0.00 
1978 257.53 151.64 30.38 1299.14 0.00 0.00 0.00 
1979 234.95 134.88 57.28 1110.18 0.00 0.00 0.00 
1980 185.02 103.54 49.77 968.90 0.00 0.00 0.00 
1981 210.82 125.98 49.81 486.06 0.00 0.00 4.27 
1982 205.78 113.12 37.32 793.97 0.00 0.00 4.58 
1983 203.57 119.01 49.66 1163.97 0.00 0.00 42.81 
1984 235.87 141.99 42.76 1033.00 0.00 6.73 50.51 
1985 200.92 100.99 39.64 347.87 0.00 6.42 1.97 
1986 250.03 131.15 25.53 403.06 0.00 5.95 10.19 
1987 190.07 118.42 31.74 365.16 0.00 5.89 29.68 
1988 244.10 111.01 22.20 165.21 0.00 6.79 16.25 
1989 228.88 113.86 17.08 350.67 0.00 4.48 3.66 
1990 172.95 102.14 39.34 68.88 0.00 3.01 6.42 
1991 139.63 74.76 16.37 35.68 0.00 3.49 42.27 
1992 129.29 39.95 33.00 198.81 2.82 8.58 48.21 
1993 168.24 16.47 37.66 438.81 3.81 11.06 35.40 
1994 165.10 10.09 38.36 266.67 6.12 9.30 62.14 
1995 229.03 9.41 39.35 288.19 3.44 10.50 49.36 
1996 277.91 19.11 43.78 387.29 4.17 15.91 123.80 
1997 311.58 18.83 58.36 326.84 7.02 15.82 168.08 
1998 433.52 35.47 78.09 272.43 5.42 9.54 58.88 
1999 409.53 17.04 57.47 158.83 4.74 6.41 40.36 
2000 348.42 12.36 47.64 163.93 3.99 7.80 83.35 
2001 331.70 43.93 45.42 183.16 3.19 9.39 71.92 
2002 331.50 31.32 41.45 386.64 7.97 11.25 45.16 
2003 307.52 22.17 34.55 454.54 4.28 13.89 60.32 
2004 289.41 31.65 87.33 360.59 3.69 19.17 74.72 
2005 202.52 13.28 90.07 305.12 4.19 37.03 96.81 
2006 325.09 7.66 39.29 462.48 2.62 11.90 103.46 
2007 569.40 15.03 40.62 638.96 4.18 9.89 28.62 
2008 589.30 9.38 21.61 806.81 0.66 8.53 29.82 
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Table 4: Fishing mortality estimates 
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Table 5: Stock abundance and biomass 
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Table 6: Spawning stock biomass and recruitment 
 

      
Year SSB (mt) Recruits (1000 fish) 

1976 2158 387.1 
1977 2002 370.0 
1978 1749 454.7 
1979 1492 411.1 
1980 1290 226.9 
1981 1152 267.5 
1982 1054 451.5 
1983 847 492.1 
1984 572 357.9 
1985 415 380.8 
1986 418 263.1 
1987 391 434.3 
1988 427 296.0 
1989 475 168.1 
1990 488 138.3 
1991 552 256.8 
1992 623 462.6 
1993 683 158.4 
1994 717 257.9 
1995 809 534.5 
1996 920 601.1 
1997 1057 178.4 
1998 1153 114.4 
1999 1200 271.7 
2000 1247 281.6 
2001 1260 323.4 
2002 1248 412.1 
2003 1240 468.7 
2004 1306 884.3 
2005 1589 500.5 
2006 1944 125.2 
2007 2125 179.8 
2008 2051 426.5 
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Figure 1: Landings by fishery sector 
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Figure 1: continued 
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Figure 2: Discards by fishery sector 
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Figure 2: continued 
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Figure 3: Fishing Mortality 
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Figure 4: Stock Biomass 
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Figure 5: Abundance Indices 
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Figure 6: Stock-Recruitment 
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Figure 7: Yield per Recruit 
 

 



  South Atlantic Red Grouper 

SEDAR 19 SAR SECTION I  INTRODUCTION 

Figure 8: Stock Status and Control Rule 
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Figure 8: continued 
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Figure 9: Projections 
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Figure 9: continued 
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Figure 9: continued 
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Figure 9: continued 
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Figure 9: continued 
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Figure 9: continued 
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Figure 9: continued 

 


