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1 Introduction 
 
A SEDAR Assessment Workshop (AW) was convened during March 30-April 2, 2009 at the NMFS 
Southeast Fisheries Science Center, Miami, Florida, by the Gulf of Mexico Fishery Management 
Council and the NMFS Southeast Fisheries Science Center under the SEDAR process.  The 
ƻōƧŜŎǘƛǾŜ ƻŦ ǘƘŜ !²Ωǎ ǿŀǎ ǘƻ ǳǇŘŀǘŜ ǘƘŜ ōŜƴŎƘƳŀǊƪ ŀǎǎŜǎǎƳŜƴǘǎ ƻŦ ƎŀƎ (Mycteroperca 
microlepis) and red grouper (Epinephelus morio) within US waters of the Gulf of Mexico 
(benchmark assessments conducted in 2006 as SEDAR 10 and SEDAR 12, respectively).  This 
report presents results of the 2009 red grouper update assessment.  Results of the 2009 gag 
update assessment are presented in a separate report. 
 
1.1 Terms of Reference 
 
Terms of Reference as approved by the Reef Fish SSC, Standing SSC, and the Gulf of Mexico 
Fishery Management Council for the Gulf of Mexico Red Grouper Assessment Update: 
 
1. Evaluate any relevant data and parameters to be included into the stock assessment 

model. This evaluation should be conducted in a workshop setting with all relevant 
scientific input. 

2. Evaluate the relative reliability of fishery dependent and independent data sources and 
adjust model input appropriately. 

3. Update the approved SEDAR 12 red grouper model base configuration, forward 
projection catch-age model using ASAP with data through 2008. This configuration 
includes time-varying catchability, adjusted natural mortality scaling, incorporation of 
the NMFS longline survey, and reduced influence by the derived discard age 
composition. 

4. Document any changes or corrections made to input datasets and tabulate complete 
updated input datasets.  Provide tables of commercial and recreational landings and 
discard in pounds gutted weight. Clarify units of measurement in all tables. 

5. Estimate and provide complete updated tables of stock parameters.  

6. Update measures of uncertainty and provide representative measures of precision for 
stock parameter estimates.  

7. Update estimates of stock status and SFA parameters; provide declarations of stock 
status relative to current SFA criteria. 

8. Specify OFL, and may recommend a range of ABC for review by the SSC in compliance 
with ACL guidelines.  

9. Evaluate future stock status for 2009-2014 according to the specifications in Table 2. 

10. Review the research recommendations from the previous assessment, note any which 
have been completed, and make any necessary additions or clarifications. 
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11. Develop a stock assessment workshop report to fully document the input data, 
methods, and results of the stock assessment update. 

 

 1.2 Update Assessment Workshop Participants 

Assessment Panel 

Luiz Barbieri, Chair ............................................................................................ GMFMC SSC 
Harry Blanchet .................................................................................................. GMFMC SSC 
Bill Lindberg....................................................................................................... GMFMC SSC 
Russell Nelson ..................................................................................... GMFMC Reef Fish AP 

Analytical team 

John Walter ............................................................................................ NMFS SEFSC Miami 
Brian Linton ............................................................................................ NMFS SEFSC Miami 

Appointed Observers 

Kay Williams .............................................................................................. GMFMC member 

Observers 

Nick Farmer ................................................................................................................... SERO 
5Ŝƴƴƛǎ hΩIŜǊƴ ..................................................................................... GMFMC Reef Fish AP 
Bob Spaeth .................................................................................................................... SOFA 
Albert Jones....................................................................................................... GMFMC SSC 
Claudia Friess ......................................................................................... Ocean Conservancy 
TJ Marshall ............................................................................................. Ocean Conservancy 
Chad Hanson ............................................................................... Pew Environmental Group 

Staff  

Steven Atran ............................................................................................................ GMFMC 
¢ƛƴŀ hΩIŜǊƴ .............................................................................................................. GMFMC 
Julie Neer .................................................................................................................... SEDAR 
Clay Porch .............................................................................................. NMFS SEFSC Miami 
Steve Turner ........................................................................................... NMFS SEFSC Miami 
Vivian Matter ......................................................................................... NMFS SEFSC Miami 
Shannon Calay ........................................................................................ NMFS SEFSC Miami 
Refik Orhun ............................................................................................ NMFS SEFSC Miami 
Michael Schirripa ................................................................................... NMFS SEFSC Miami 
Mauricio Ortiz ........................................................................................ NMFS SEFSC Miami 
Larry Perruso .......................................................................................... NMFS SEFSC Miami 
Neil Baertlein ......................................................................................... NMFS SEFSC Miami 
Heather Balchowsky .............................................................................. NMFS SEFSC Miami 
Todd Gedamke ....................................................................................... NMFS SEFSC Miami 
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Walter Ingram ................................................................................ NMFS SEFSC Pascagoula 
Guy Davenport ............................................................................. NMFS SEFSC Panama City 
Gary Fitzhugh ............................................................................... NMFS SEFSC Panama City 
Linda Lombardi ............................................................................ NMFS SEFSC Panama City 
John Carlson ................................................................................. NMFS SEFSC Panama City 

 
1.3 List of Update Workshop Working Papers & Documents  
 

Document # Title Authors 
Documents Prepared for the Data Workshop 

SEDAR-UPDATE-01 Index Updates for Gulf of Mexico Gag and Red 
Grouper Sampled during NMFS Bottom Longline 
and Reef Fish Video Surveys through 2008 

Ingram, Walter 

SEDAR-UPDATE-02 An update on standardized and nominal catch rates 
and distribution of red grouper, Epinephelus morio, 
collected during NOAA Fisheries Bottom Longline 
Surveys from the U.S. Gulf of Mexico (2000-2008). 

Walter Ingram, 
Linda Lombardi-
Carlson, and John 
Walter 

SEDAR-UPDATE-03 Brief summary of the NMFS PC Lab St. Andrew Bay 
fishery-independent survey of juvenile red grouper 
in the St. Andrew Bay, Florida 

Walter Ingram 

SEDAR-UPDATE-04 Summary of fishery-independent surveys of juvenile 
gag grouper in the Gulf of Mexico 

Walter Ingram and 
Luke McEachron 

SEDAR-UPDATE-05 Summary of the fishery-independent NMFS PC Lab 
trap-camera survey of gag and red grouper in the 
northeast Gulf of Mexico 

Walter Ingram 

SEDAR-UPDATE-06 Summary of gag and red grouper age data from the 
northeastern Gulf of Mexico for SEDAR (10/12) 
update: 2006-2008 

Linda Lombardi, 
Gary Fitzhugh, Chris 
Palmer, Beverly 
Barnett, 
Laura Goetz, and 
Carrie Fioramonti 

SEDAR-UPDATE-07 Annual Indices and Trends of Abundance for Gag 
(Mycteroperca microlepis) on the Shallow 
Continental Shelf in the Northeastern Gulf of 
Mexico 

William J. Lindberg, 
Mary C. Christman, 
Doug M. Marcinek

 

and Thomas F. 
Bohrmann 

SEDAR-UPDATE-08 Bottom longline fishery bycatch of red grouper 
from observer data: update 

Loraine Hale 

SEDAR-UPDATE-09 Recreational Survey Data for Gag in the Gulf of 
Mexico 

Vivian M. Matter 

SEDAR-UPDATE-10 Recreational Survey Data for Red Grouper in the 
Gulf of Mexico 

Vivian M. Matter 
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2 Background Information 
 
2.1 Regulatory history 
 

Effective Date Regulations 
 
 
February 21, 1990 
 

- Minimum size of 20 inches TL 
- 5 grouper recreational bag limit;  
- 9.2 MP, WW, shallow-water quota. 

 
November 8, 1990 

 

Closure of commercial shallow water grouper in EEZ until  
December 31, 1990; catch  met the commercial allocation 

 
November 12, 1991 
 

One time increase in shallow-water quota from 9.2 to 9.9 MP, WW. Until 
December 31, 1991. 

 
June 22, 1992 
 

Commercial shallow-water grouper quota increased from 8.2 
 to 9.8 MP WW  

 
January 1, 1994 
 

- Established a 15.1 MP ABC, 
- Maintained the 20 inch TL commercial size limit. 

 
 
 
 
June 19, 2000 
 
 
 
 

- Increased the commercial size limit for gag from 20 to 24 inches TL, 
- Increased recreational size limit for gag from 20 to 22 inches TL,  
- Prohibited commercial harvest and sale of gag, black, and red  
  grouper each year from February 15 to March 15, and 
- Established two marine reserves (Steamboat Lumps and Madison- 
  Swanson) closed year-round to fishing for all species under the   
  CouƴŎƛƭΩǎ ƧǳǊƛǎŘƛŎǘƛƻƴΦ 
- A longline and buoy gear boundary at approximately the 50-fathom 

depth contour west of Cape San Blas, Florida, and the 20-fathom 
contour east of Cape San Blas, Florida was established. Vessels fishing 
with longlines and buoy lines were prohibited from fishing inshore of 
the 20- and 50-fathom contours. 

November 24, 2000 

  
Determination that the red grouper fishery is overfished and GOMFMC is 
notified 
 

 
August 19, 2002 
 

Established Tortugas marine reserves and provide enhanced protections in 
the vicinity of the Dry Tortugas.  

 
June 3, 2004 
 

Steamboat Lumps and Madison-Swanson marine reserves were continued 
for an additional six years. 

 
July 15, 2004 

- Red grouper quota of 6.56 MP, GW,  
- Commercial quota 5.31 MP, GW, and  
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- Recreational allocation 1.25 MP, GW. 

 
November 15, 2004 
 

 
Closure of the commercial shallow-water grouper in the EEZ until January 
1, 2005 due to the red grouper quota being met. 
 

 
 
 
February 17, 2005  
 
 
 

Commercial trip limits implemented (shallow water or red grouper);  
   - 10,000-pound limit to start,  
   -  7,500-pound limit when 50 percent of the quota is     
       reached,  
   - 5,500-pound limit when 75 percent of the quota is reached.  

June 9, 2005 

 
Shallow water and deep water grouper trip limit reduced to 7500 lbs until 
December 31, 2005. 
 

August 4, 2005 

 
Shallow water grouper trip limit reduced to 5500 lbs until December 31, 
2005. 
 

 
 
 
August 9, 2005  
 
 
 

- Aggregate bag limit reduced from 5 to 3 fish per person  
  per day, 
- Closed season for all recreational grouper harvest for  
  November-December 2005.   
- Red grouper recreational bag limit reduced from 2 to 1 fish  
  per person per day. 

 
October 10, 2005 
 

Closure of shallow water grouper until January 1, 2006 due to  the red 
grouper quota being met. 

 
 
October 31, 2005  
 
 

- Aggregate bag limit for recreational grouper increased  
  from 3 to 5 fish per person per day, 
- Closure modified to only include red grouper closure for  
  November-December 2005. 

 
January 1, 2006 
 

 
Establishes a 6000 lb commercial trip limit for shallow and deep water 
grouper in EEZ 

 

January 24, 2006 

 
Groupers combined excluding goliath and nassau equals 5 per person per 
day but not exceeding 1 speckled hind, 1 warsaw per vessel or 1 red 
grouper per day 
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July 17, 2006 

 
Recreational bag limit 1 red grouper per person per day, zero for 
headboat/charter captains and crew 
 

 
 
 
 
September 8, 2006 
 
 
 
 

- VMS required;  
- Sea turtle & sawfish release gear and protocols;  
- No gulf reef fish other than sand or dwarf perch can be used as bait;  
- When commercial quantities of reef fish are on board, no bag limit  
  may be possessed;  
- When commercial quantities of reef fish in excess of bag/possession  
  limits then may not possess reef fish that do not comply with the com  
  min size limit; 

December 18, 2006 

 
Seasonal recreational closure for gag, red grouper, black grouper  
February 15 - March 15 every year 
 

 
June 1, 2008 
 

 
Gulf reef fish fishery must use non-stainless steel circle hooks when using 
natural baits to fish, and use de-hooking devices and venting tools.  
 

 
 

3 Life History 
 
3.1 Management Unit 
 
The red grouper fishery has been managed in the US as separate Gulf and Atlantic stock 
units with the boundary being U.S. Highway 1 in the Florida Keys.  For the purposes of this stock 
assessment update the management unit for Gulf of Mexico red grouper extends from the 
United StatesςMexico border in the west through the northern Gulf of Mexico waters and west 
of the Dry Tortugas and the Florida Keys (waters within the Gulf of Mexico Fishery Management 
Council boundaries).  

 
3.2 Natural mortality 
 
Additional age information based on 4,209  red grouper otoliths collected during 2006-2008 
support the conclusion that the maximum age of red grouper in the Gulf of Mexico is 29 years.  
Therefore, the update AW Panel recommended the use of the natural mortality estimate (M) 
developed for Gulf of Mexico red grouper during the SEDAR 12 Data Workshop (M=0.14).   
 
An age-varying M approach was developed during the red grouper SEDAR assessment 
workshop (SEDAR12, following Lorenzen 1996).  This approach inversely relates the natural 
mortality-at-age to the mean weight-at-age by a power function, M = 3*W-0.288, incorporating a 
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scaling parameter. Lorenzen (1996) provided point estimates and 90% confidence intervals of 
the power and scaling parameters for oceanic fishes, which are used for initial 
parameterization. In SEDAR 12, it was concluded that the Lorenzen approach is more 
biologically plausible than a fixed M for all ages. The Lorenzen estimate was re-scaled to the 
oldest observed age (29 years) so that the cumulative natural mortality through this age was 
equivalent to that of constant M (M=0.14) for all ages from the Hoenig (1983) method based 
upon maximum age.  
 
3.3 Meristic Conversions 
 
Updated meristic relationships were calculated for red grouper caught in the Gulf of Mexico for 
length types (total and fork) and body weights (whole and gutted), (Table 3.1).  Coefficients of 
determination were high for linear (length) and nonlinear (weight) regressions (r2 > 0.95). 
However, though these meristic relationships were updated, equations presented in SEDAR 12 
were used for continuity purposes. 
 
3.4 Age and growth 
 
The existing red grouper age dataset (1991-2005, n = 15,953) was amended with an additional 
4,209 red grouper otoliths.  The length distributions of the otolith sampled red grouper 
continued to be skewed to the right reflecting effect of the size-limit (20 in, 508 mm).  
However, an increase in fishery independent sampling (2006-2008) resulted in a larger 
percentage of fish lengths below the size limit.  Mean lengths were significantly different 
among years (single factor ANOVA, F = 45.47, df = 17, p < 0.0001, r2 = 0.04) and the overall 
mean length was 605 ± 108 mm.  The recent age distributions of red grouper were still 
dominated by the 1999 year class (age 7 in 2006, age 8 in 2007, and age 9 in 2008).  The overall 
average age was 7.48 ± 2.94 yr and the mean ages were significantly different among years 
(single factor ANOVA, F = 24.82, df = 17, p < 0.0001, r2 = 0.02).  Red grouper caught in the 
fishery and by fishery independent surveys represented a large range of ages (0 ς 29 yrs). 

 
Red grouper fractional ages and observed total lengths from the entire time series (1991-2008) 
were fit to a size-modified von Bertalanffy growth model to obtain population growth 
parameters.  One of the assumptions of the size-modified growth model is that there is a 
constant deviance in size-at-age; however, there was some deviance in length among ages.  The 
model predicted the following parameters: Lқ = 884 mm, k = 0.13, to = -1.01.  While increased 
fishery independent sampling of age 0-2 red grouper resulted in better model fits to observed 
data; fishery dependent data, particularly for age 3 and older still reflected the effect of size 
truncation due to minimum size limits. Though an updated model was presented, the same 
growth model used in SEDAR 12: Lқ = 854 mm, k = 0.16, to = -0.19 was used based upon the 
AWP request.    
 
Please refer to SEDAR documents SEDAR-UPDATE-06 (Lombardi-Carlson et al. 2009) for a more 
detailed description of red grouper age and growth information used in the assessment update. 
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3.5 Reproductive biology 
 
No new information on the reproductive biology of red grouper in the eastern Gulf of Mexico 
was available to the AW update Panel and working group.  Therefore, red grouper reproductive 
parameters used in the last benchmark assessment (SEDAR 12, 2006) were used for the 2009 
gag assessment update.  Red grouper is a protogynous sequential hermaphrodite, maturing 
first as females (50% mature females at 3 years old) and then becoming males (50% mature 
males at 11 years old).  
 
Maturity and fecundity series were developed according to the recommendations of the SEDAR 
12 DW and AW panels.  A proxy for fecundity was developed such that fecundity is equal to 
Proportion Mature * Proportion Female * Gonad Weight so that estimates of spawning stock 
abundance are in units of mature female gonad weight (g). 
 
A summary of the reproductive biology of red grouper in the Gulf of Mexico can be found in 
Fitzhugh et al. 2006, SEDAR12-DW-04. 
 

4 Commercial fisheries 
 
4.1 Commercial landings 
 
The base assessment includes commercial landings data for the period 1986-2008.  The 
commercial fishery is divided into three fleets:  

 1. Commercial Longline, 1986-2008 
 2. Commercial Handline (which includes electric, hydraulic or bandit gear), 1986-2008 
 3. Commercial Trap, 1986-2006 (discontinued in 2006)  
 
4.1.1 Calculations of 2008 landings for Red Grouper (July-December):   
 
Data from the ALS database and verified landings from quota monitoring were compared and 
the higher (especially Oct.-Dec.) and verified landings data from the quota monitoring 
(03/25/09) were used. Using this approach the estimate for 2008 was revised up by ~150,000 
lbs (of 4.7 mp). 
 
4.2 Commercial discards 
 
Total discards were reported (or estimated) in numbers (Table 4.1).   
 
4.2.1 Discard calculation ς handline trips 
 
Å Self reported discard logbook data (20% subsample of vessels) 
Å Used the same methods as in the previous assessment 
Å Stephens & MacCall method to identify trips within the fishery 
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Å Defined four regions in eastern Gulf of Mexico 
Å Region specific discard rates determined for trips in the fishery and for all other trips 
Å Discard rates applied to total effort for each stratum (region * in or out of fishery) 

 
4.2.2 Discard calculation ς longline trips 
 
Å Appears to be underreporting of discards by longline vessels 
Å Followed 2006 method to estimate longline discards by applying handline 

discards:landings ratio to longline landings  
Å Used 2006 region specific discards:landings ratios 

 
4.2.3 Observer data 
 
Å Began sampling vertical line (handline & bandit rig) in mid 2006 

ï Reduced funding in 2008 = less sampling 
Å Sampling is random within gear/region/quarter strata 

ï East and west Gulf of Mexico 
ï Exception to non-random sampling  of longline vessels in 2008 

Å On longline trips all catch is recorded, but may not be measured 
Å On vertical line trips, reels are randomly sampled with all hooks on the reel sampled, but 

not necessarily measured 
Å Size composition of catch ς including discards 

 
4.2.4. Converting size composition to ages 
 
In the SEDAR 12 assessment discard age composition was derived from the length composition 
of the landed fish using the probabilistic model of Goodyear (1997) that creates a distribution 
of discarded from from the recorded lengths of the landed fish. This methods proceeds by 
recreating and age distribution from the landed size samples and then re-converting this 
distribution of ages to lengths and assuming that any fish estimated to be under the size limit is 
released. In contrast, for this update, the discard sizes provide an empirical measure of the size, 
and- to the extent that age can be inferred from size- the age composition of the discards. 
Empirically-based age composition is preferable in that it reflects the actual fishery dynamics.  
 
The observed length compositions for the discarded fish (Figure 4.1) were converted to ages 
using the same Goodyear (2007) probabilistic model and assuming a selectivity pattern for each 
fleet equal to the average ASAP-estimated selectivity pattern for the years 1986-1990 before 
size limits were in place. The estimated age composition for the handline (Figure 4.2) and 
longline (Figure 4.3) indicates that the discard ages were shifted about 1 year older than the 
previous model-derived estimates.  As no observer discard lengths were available prior to 2006, 
the arithmetic average discard age composition was used for years 1986-2005.  
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5 Recreational fisheries 
 
5.1 Overview of components 
 
Estimates of recreational retained catch (A+B1) and discards (B2) were available for the Gulf of 
Mexico from MRFSS since 1981 and from the Headboat survey since 1986.  Texas Parks and 
Wildlife Division (TPWD) provided estimates of recreational landings in Texas, but not discards. 
For modeling purposes, the recreational fisheries were classified into two sectors: Headboat 
(1986-2007) and other recreational (MRFSS; 1981-2008).  Ratios of discards to retained catch 
for the Headboat fishery are based on the ratios of discards from the MRFSS estimates.  The 
size composition of the A+B1 retained catch was determined from size samples collected by 
MRFSS and other sources (SEDAR-10 DW report). Very limited size data have been collected on 
discarded fish from recreational fisheries. 
 
5.2 Catch estimates  

5.2.1 MRFSS  
 
Tables 5.1 and 5.2 show the MRFSS catch estimates by mode and by state for the Gulf of 
Mexico.  The Florida Keys (Monroe county) is included in the estimates for West Florida.  The 
missing estimate for 1981, wave 1 was substituted using the average of wave1/waves 2-6 for 
1982-1984 by state, mode, and area.  This is consistent with SEDAR 12. 

In the tables, estimated A+B1 is the catch that was killed and B2 is the catch that was released 
alive.  In the intercepts, Type A is the catch that was seen and identified by the interviewer.  
Type B is the catch that was not seen by the interviewer but was reported by the angler.  Type 
B1 is the type B catch reported dead (released dead, used as bait, eaten, etc.) and type B2 is 
the type B catch reported as released alive.  

Tabulated estimates use the new charterboat method (FHS) for 1998-2008.  The 
charterboat estimates for 1986-1997 and charter+headboat estimates for 1981-1985 are 
calibrated to the new method using the conversion factors estimated in Diaz and Phares.   

5.2.2 Headboat Survey  
 

Table 5.3 shows the Headboat Survey catch estimates (Estimated catch includes only kept fish) 
by year and area group.  Headboat areas for Florida Keys (areas 12 and 17) are not included in 
this dataset.  This is consistent with SEDAR 12.  Headboat estimates for 2008 were not available 
as of the date of this document.  2008 estimates were substituted using a two year average 
(2006-2007) though a Gulf-wide estimate was made for 2008. 
 
Headboat Survey Gulf area codes for reference in reviewing the tables:  
 

18=Dry Tortugas (Gulf vessels)  
21=SW FL - full day trips (Naples to Crystal River)  



2009 SEDAR Update Assessment Report                                                                         Gulf of Mexico Red Grouper 

- 12 - 
 

22=Fl. Middle Grounds trips  
23=NW FL and AL (Carrabelle to Pensacola, including Panama City and Destin)  
24=LA  
25=NE TX (Sabine Pass-Freeport)  
26=Port Aransas, TX  
27=Port Isabel, TX  

5.2.3 Adjustments to estimates  

Estimation of the number of fish released in the Headboat Survey.  

Table 5.4 shows the estimated number of discards for the headboat mode using the MRFSS 
private mode ratios of B2/(A+B1).  This is consistent with SEDAR 12.  These ratios were applied 
to the HBS number of fish landed, since there is no estimate of fish released dead in the 
Headboat Survey.  The MRFSS includes fish released dead in the B1 catch, and while the fish 
released dead cannot be separated from other kinds of B1 catch in the estimates, this quantity 
is small in the sample data relative to the total B1 samples. 

In 2004 the Headboat Survey logbook trip reports started collecting information on fish 
released alive and returned dead but estimates of the total fish released were not generated.  
However, the sample data (trip reports) for 2004-2007 can be used to re-examine which mode 
of estimates for B2 / (A+B1) from the MRFSS to use to estimate the releases in the Headboat 
Survey.  

Examination of the 2004-2007 headboat release data by vessel indicate that some vessels may 
not have been reporting released fish (or at least not on some trips).  Since it was not clear 
which trips were reporting zero released fish and which were simply not reporting, only trips 
with some release data for any species were selected.  Of those trips reporting releases, trips 
with red grouper (kept or released) were further selected.  Of these, the quality of data may 
have varied.  For instance, the reports for certain vessels often contained identical entries for 
the number of fish released as the number of fish kept, a prominent difference from other 
vessels.  
 
Table 5.5 shows the ratios for fish released alive to total catch (kept + released dead + released 
alive) calculated using Headboat Survey 2004-2007 trip reports.  The ratios are calculated as 
released_hbt = live/ (num+dead+live), where live = fish released alive, num = fish kept, and 
dead = fish released dead.   
 
State-run headboat observer programs were implemented in Alabama in 2004 and in Florida in 
2005.  During randomly sampled trips, catches and releases of all species are observed.  Table 
5.6 shows the B2/(A+B1+B2) ratios from the headboat observer programs conducted by Florida 
and Alabama. 
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Tables 5.7 and 5.8 show the ratios of B2/(A+B1+B2) calculated using the MRFSS private and 
charter boat mode estimates respectively.  The ratios are calculated as released mrfss = B2 / 
(A+B1+B2).  
 
Figure 5.1 depicts the discard ratios for red grouper from all sources for 2004-2007. Figure 4.1. 
depicts the size composition of measured discarded fish from headboats observers. 

 

5.2.4 Discard age composition from observed lengths 

Discard age composition was obtained by probabilistically converting the observed lengths to 
ages by the same method as the commercial handline and longline fisheries. These estimated 
ages indicated that the age composition of discards were approximately one year older than 
the model-based discard age composition used in SEDAR 12 (Figure 5.2).  Age composition 
estimates were available for years 2005-2007 and for 2008 and all years prior to 2005 the 
arithmetic average of the 2005-2007 age composition was used. 
 

6 Indices of abundance 
 
Both fishery-dependent and fishery-independent indices of abundance were included in the 
assessment developed for the 2009 red grouper assessment update. 
 
6.1 Fishery-independent indices 
 
6.1.1 NMFS SEAMAP video survey 
 
The relative fishery independent indices from SEAMAP Video Surveys used in SEDAR 12 were 
also extended for this update to include data through 2008 (SEDAR-UPDATE-01).  No 
modifications were recommended for these indices.  Detailed description of the 
standardization methods and estimation were provided in the SEDAR12-DW report CPUE 
section.   
 
6.1.2 NMFS longline survey 
 
The workshop reviewed the fishery-independent longline survey conducted by the NMFS 
Pascagoula Lab (SEDAR-UPDATE-02). The longline survey was originally conceived as a shark 
longline survey, but in 2000 the original J-hooks were replaced with 15-O Mustad circle hooks.  
That change significantly increased the efficiency of the gear with respect to snappers and 
groupers, without changing the efficiency with respect to shark.  Prior to that change in gear, 
few reef fish were taken in the survey, though the bait remained unchanged (cut Atlantic 
mackerel).  Due to this gear change, the 8 most recent years were examined for possible use as 
a fishery-independent index of abundance for red grouper. However, the available information 
provided significant challenges in developing an index of abundance.  Two issues most crucial to 
the panel were the varying geographic distribution of samples between years and the low 
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numbers of samples taken overall in some years.  For some years of the survey, only the 
northernmost stations were sampled, while during other years the entire Gulf peninsula of 
Florida had good coverage.  The species does not seem to be distributed evenly down the 
peninsula, with lower CPUEs occurring in stations north of 28-29 degrees N latitude, and near 
the Keys. Therefore, when these regions dominated the samples taken in a year, the numbers 
of stations with positive occurrences of red grouper was low, leading to low confidence (and 
high CV) for these years.  For some years, the regional distribution was relatively uniform, but 
the overall number of stations was low.  Again, this led to low confidence (and high CV) in these 
circumstances.  The workgroup considers this index to have significant potential to characterize 
the standing stock and age composition of red grouper.  However, until the problems of 
adequate sample numbers and spatial coverage are analyzed completely, and methods applied 
to resolve these challenges, the workgroup does not recommend inclusion of this index. 
 
6.1.3   NMFS St. Andrews Bay survey 
 
The workshop also considered an Age-0 survey for St. Andrews Bay (1998-2008) by the NMFS 
Panama City Lab (SEDAR-UPDATE-03). However, because of low occurrences of red grouper and 
limited geographic coverage, this Age-0 fishery-independent index was not included in the 
updated assessment model. 
 
6.2 Fishery-dependent indices 
 
6.1.1 All fishery-dependent indices of abundance  that were used in the SEDAR 12 red grouper 
stock assessment (MRFSS 1981-2004, Headboat 1986-2004, Handline 1990-2004, and Longline 
1990-2004) were extended for this update to include data for each index through 2008.  The 
original 2006 and updated 2009 commercial handline, longline, MRFSS and headboat 
standardized indices of abundance are shown in Figures 6.1.1-1-6.1.1-4.  No modifications were 
recommended for these indices. Detailed description of the standardization methods and 
estimation were provided in the SEDAR12-DW report CPUE section.   
 

7  Stock assessment methods 
 
7.1. Model structure  
 
7.1.1. Model summary 
 
The ASAP model (Legault and Restrepo 1998) was applied to Gulf of Mexico red grouper in 
SEDAR 12  (SEDAR 12, 2006, Cass-Calay and Brown, 2007). The basic model structure is a 
forward-computing statistical catch-at-age model developed using AD Model Builder software 
(Otter Research 2000).  A complete description of the model configuration are given in the 
SEDAR 12 Addendum 1 (SEDAR 12, 2006).  The AWP agreed that ASAP should be also used for 
the update with some slight modifications:  
 

1. Allow for a fleet-specific penalty on the curvature of selectivity at age. 
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2. For some fleets, utilization of directly estimated discards at age obtained from age-
converted discard length observations 

3. /ǊŜŀǘƛƻƴ ƻŦ ŀ ΨǊŜŘ ǘƛŘŜΩ ƳƻŘŜƭ ǿƛǘƘ ŀƴ ŀŘŘƛǘƛƻƴŀƭ natural mortality term for 2005. 
4. Reduction in the maximum ages for which selectivity is estimated. 

  
7.1.2. Data inputs 
 
Data inputs were almost exactly the same as the SEDAR 12 model with landings and indices 
updated with three additional years of data to span the time period 1986-2008.  The main 
difference in data inputs lies in the incorporation of observed discard lengths for the 
recreational and commercial longline and handline fleets. The incorporation of these age-
converted lengths provided an empirical estimate of discard age composition and proportion 
released at age.  Details of these calculations and derivations are provided in sections 4 and 5.  
 
The basic model structure has ages 1-20+ and four fleets: 
 1. Commercial Longline 
 2. Commercial Handline (which includes electric, hydraulic or bandit gear) 
 3. Commercial Trap (discontinued in 2006)  
 4. Recreational (includes charter, headboat and private)  
 
and six indices of abundance: 
 1. Commercial Longline  (fishery-dependent: 1990-2008) 
 2. Commercial Handline  (fishery-dependent: 1990-2008) 
 3. MRFSS recreational    (fishery-dependent: 1986-2008) 
 4Φ IŜŀŘōƻŀǘ όǎƛȊŜ ƭƛƳƛǘ муέύ    (fishery-dependent: 1986-1990) 
 5Φ IŜŀŘōƻŀǘ όǎƛȊŜ ƭƛƳƛǘ нлέύ   (fishery-dependent: 1991-2008) 
 6. SEAMAP Video survey   (fisheries-independent: 1993-1997, 2002,   
      2004, 2005-2008) 
 
Natural mortality is modeled using the same the age-varying Lorenzen (1996) function 
developed during the SEDAR12 review workshop (Table 7.1, Figure 7.1).  Growth and 
length/weight at age conversions were performed with a von Bertalanffy growth equation 

where Lқ =854 mm; K = 0.16; t0 = -0.19 yr, h  = 7.00e-8 and ̡  = 2.76 (Table 7.1, Figure 7.1).  An 

offset of 135 days was used to calculate weight-at-age as the weight at the peak of the 
spawning season (May 15).  Although weight-at-age was calculated in millimeters and 
kilograms, it was converted to pounds gutted weight (Table 7.1). 
 
Maturity and fecundity were input using the vectors established during SEDAR 12 (proportion 
mature * proportion Female * gonad weight (Table 7.2, Figure 7.1).  No new data were 
presented.  Therefore, estimates of spawning stock abundance are in units of mature female 
gonad weight (g).  Peak spawning was assumed to occur on May 15 (i.e., an offset of 135 days 
was used to calculate number-at-age at time of spawning). 
 
Landings in weight (gutted lbs) are summarized in Table 7.3. The landings of the 
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commercial fisheries are reported in weight; therefore, no conversions were necessary. 
Recreational landings are reported in numbers (MRFSS A+B1 + HB) and converted to landed 
weight-at-age using the modeled proportion at age and the weight at age matrix (Table 7.4). 
 
Total discards were reported (or estimated) in numbers (far right column in Tables 7.5-7.8). 
Technically, the version of ASAP used here requires annual estimates of dead discards to be 
input in units of weight. Therefore the discard numbers at age had to be multiplied by the 
weight at age matrix used for the landed catch before being input into the model.  Discards in 
weight were obtained using the derived proportion-at-age multiplied by the weight-at-age 
matrices and the discard mortality rate (Tables 7.5-7.8).  Since ASAP uses the same weight-at-
age matrix to predict the weight of the discards, fitting the discards in weight is effectively 
equivalent to fitting the discards in numbers.  However, the reader should keep in mind that 
the output from ASAP is not intended to reflect the true weight of discarded red grouper 
(because discarded animals are likely to be smaller at a given age than landed animals). 
 
The age composition of the dead discards for the trap fishery and the proportion discarded 
(alive and dead) at age for the recreational and trap fisheries were modeled using the Goodyear 
(1997) approach as described in SEDAR12-AW-06.  However, direct observations of discard 
length were available for the recreational, longline and handline fleets for several recent years. 
For the recreational fishery, lengths measured by observers on headboats from 2005-2007 
were available.  For the longline and handline fishery observer data from 2006-2008 were 
available.  These discards at length were converted to discards at age with the Goodyear (1997) 
method.  Note that the AWP decided to apply the headboat observer data for the entire 
recreational fishery as no observed discard lengths were available for the rest of the 
recreational fishery.  In addition it was decided to apply the arithmetic average discard age 
composition from the years with data (2005-2007 for rec; 2006-2008 for Comm HL and Comm 
LL) to the remaining years that reported discards. To obtain dead discards at age in number for 
commercial longline, handline and recreational fisheries (Tables 7.5,7.6,7.8) the year-specific or 
average discard age compositions were multiplied by the total number of discards and then 
multiplied by the fishery-specific assumed discard mortality rate (0.45 for Comm LL, 0.1 for 
recreational and handline). To obtain total weight of discards the discard in numbers was 
multiplied by the weight at age matrix and summed over all ages. For the Trap fishery, the 
modeled discard at age was used for these same calculations (Table 7.7).  
 
Direct observations of the age of landed red grouper were available from otolith analysis 
(SEDAR12-DW-03). Observations (by year and age) were stratified by region (North and South 
of 28°N), gear (LL, HL, Electric Reel, Trap) and mode (Headboat, Charterboat, Private). The age 
compositions corresponding to the four fleets (Commercial LL, Commercial HL + Electric Reel, 
Commercial Trap and Recreational) were constructed by weighting the age compositions 
corresponding to each strata by the corresponding landings fractions (Table 7.9). The effective 
sample sizes (i.e., strata sample sizes weighted by the corresponding proportion of the total 
catch, Table 7.9) were used to weight the direct observed catch-at-age (by year and fleet) in the 
ASAP model. A maximum value of 200 was used to prevent excessive weighting of this data.  
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ASAP also requires input of the proportion discarded at age. For the commercial longline and 
handline fishery this discard proportion comes from a ratio of discarded to kept fish at age:  
 

    
aa

a

CDfracdisc

fracdiscD
   

 

Where aD is the discard relative age composition of the discards obtained from age-converted 

observed lengths, fracdisc is overall fraction discarded obtained from the ratio of discards to 

kept fish in number (Section 4.1.1 and 4.1.2) and aC is the relative age composition of the 

landed (kept) fish, obtained from direct otolith observations.  However low numbers of 
observed fish at older ages biased these calculations, resulting in high and anomalous estimates 
of proportion released.  To fix this problem we fit a lognormal regression of the proportion 
discarded for ages 8-20+ to provide a more stable estimate of proportion released (Tables 7.10-
7.11).  For 2006-2008 the actual proportion was used for ages 1-10 and then for ages 11-20 it 
was replaced by the regression predictions at age.  For all other years the geometric mean at 
age of 2006-2008 was used for ages 1-8 and the lognormal prediction at age was used for ages 
11-20 (Tables 7.10-7.11, Figures 7.3-7.4). 
 
The above procedure could not be applied to the recreational and trap fisheries because the 
observed age composition data were too sparse, therefore the method used by SEDAR 12 was 
retained; i.e., the proportions discarded at age were obtained by dividing the Goodyear model 
estimates of discards at age by the sum of the Goodyear estimates of landings and discards 
(Tables 7.12-13).  
 
The same six indices of abundance used n SEDAR 12 were retained: SEAMAP Video, Commercial 
[ƻƴƎƭƛƴŜΣ /ƻƳƳŜǊŎƛŀƭ IŀƴŘƭƛƴŜΣ IŜŀŘōƻŀǘ муέΣ IŜŀŘōƻŀǘ нлέ ŀƴŘ awC{{ ό¢ŀōƭŜ тΦмрΣ Figure 
7.4).  The indices were updated with new years of data using the same standardization models 
as used in the 2006 assessment.  For the central model no changes catchability (q) were 
implemented, however sensitivity runs assuming a 2% annual increase and 2% decrease in q 
were performed.  To achieve an increase or decrease in q, the fisheries dependent indices were 
incremented or decremented by dividing the annual index values by a q-scalar equal to 1.0 in 
the initial year, and decreasing 2% or increasing 2% annually. 
 
The decision by the AWP to make the constant q model the central model was based upon 
analyses presented during the 2008 SEDAR workshop on catchability (Thorson et al, in review;  
SEDAR 2009).  It appears possible that density-dependent decreases in q may have offset 
technological increases in q, such that the overall trend in q over time may not have increased.  
Because of this, the AWP decided to use the constant q model as the central model and to use 
increases and decreases in q as sensitivity runs.  It should be noted that further investigation of 
the nature of changes in q over time and in methods of estimating changes in q should be 
explored in the next benchmark assessment.  
  



2009 SEDAR Update Assessment Report                                                                         Gulf of Mexico Red Grouper 

- 18 - 
 

)0.1(** ,,,,, gy,a,gygyagya PropRelFmultSdirF

y g ga

gyagyagyaselA

endga

start

SSS

2

)(

2

,,2,,1,,1

)(

2

a g

Y

Y

gyagyagya SSS
selY

2

1

2

,2,,1,,,2 2

7.1.3. Population dynamics 
 
The basic population dynamics are entirely the same as for SEDAR12.  For reference purposes 
the same text has been provided here.  In the population dynamics model of ASAP fleet specific 
catch and fishing mortality is accommodated.  For the following description, let: 
 

a = age  мΧ! 
y = year мΧ¸ 
g = fleet мΧD 
u = index мΧ¦ 

 
Age-specific selectivity coefficients were estimated subject to the following penalties used to 
constrain the amount of curvature allowed in the fleet-specific selectivity patterns by age: 
 
 
                                                                                                                                    (Eq. 1) 
 
 
and over time: 
 
                                                                                                                                    (Eq. 2) 
 
 
where the weighting of the penalty ˂p1 was 400 (CV = 0.05).  The base model did not allow 
annual deviations for fleet-specific selectivity.  Therefore, selectivity was estimated over the 
entire time period (1986-2008).  However, it is important to note that although time-invariant 
selectivity functions were estimated, the discard fractions are estimated directly, and do vary 
annually.  Therefore, although management actions (such as increasing the minimum size limit) 
will not modify the selectivity vector, they may cause changes the proportion of the catch 
discarded. 
 
An additional penalty is used in early phases of the estimation procedure to keep the average 
fishing mortality rate close to the natural mortality rate. This penalty ensures that the 
population abundance estimates do not get exceedingly large during the early phases of 
minimization.  
 
Directed fishing mortality (dirF) is calculated as follows: 
 
 
                                                                                                                                    (Eq. 3) 
 
where Sa,y,g is the selectivity by age, year and fleet; Fmulty,g  is the annual fleet-specific fishing 
mortality multiplier, and PropRela,y,g  is the proportion of fish released by age, year and fleet.  
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Discard fishing mortality (discF) is calculated as follows: 
 
 
                                                                                                                                     (Eq. 4) 
 
 
where Sa,y,g is the selectivity by age, year and fleet; Fmulty,g  is the annual fleet-specific fishing 
mortality multiplier, PropRela,y,g  is the proportion of fish released by age, year and fleet and 
RelMortg is the fleet-specific release mortality rate.  
 
Total fishing mortality at age and year is the sum of the fleet-specific directed and discard 
fishing mortality rates.  
 
                                                                                                                                    (Eq. 5) 
 
 
Total mortality is the sum of the total fishing mortality and the natural mortality (M). 
 
                                                                                                                                    (Eq. 6) 
 
Catch-at-age, by year and fleet, is calculated as: 
 
 
                                                                                                                                    (Eq. 7) 
 
 
where N is the population abundance at the start of the year. Discards-at-age, by year and fleet, 
are calculated in a similar fashion. 
 
           (Eq. 8) 
 
 
The landings and discards (in weight) by age, year and fleet are calculated 
 
 
                                                                                                                             (Eq. 9) 
 
where Wa,y is the weight of a fish of age a in year y.  
 
 
The proportion of catch-at-age (or discards-at-age) within a year by a fleet is: 
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                                                                                                                              (    Eq. 10) 
 
 
  
 
 
 
 
Note: There are two catch-at-age matrices, the modeled CAA estimated using the Goodyear 
approach (CAA1), and the directly observed otolith observations (CAA2). 
 
The recruitment in the first year is estimated as deviations from the predicted virgin 
recruitment  
 
                                                                                                                                  (Eq. 11) 
 
 
where ��y �a���1�������1Ny

2
). For the base case, deviations from the average value were assigned a CV 

equal to 0.5.  
 
The population age structure in year 1 is estimated as deviations from equilibrium at unfished 
(virgin) condition. 
 
 
 
 
                                                                                                                                  (Eq. 12) 
 
 
 
 
where �%a �a���1�������1Na

2
). The remaining population abundance at age and year is then computed 

using the recursion: 
 
 
                                                                                                                                  (Eq. 13) 
 
 
where Z is the total mortality (Eq. 6). 
 

Predicted indices of abundance () are a measure of the population scaled by catchability 
coefficients (q) and selectivity at age (S) 


