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1 Purpose and Need 
 
Purpose 
 
Gag were declared to be undergoing overfishing in October 20061 based on the results of a stock 
assessment prepared under the Southeast Data, Assessment and Review (SEDAR) process.  It is 
therefore necessary for the Council to prepare a plan amendment to set a total allowable catch 
(TAC) and management measures to end overfishing of gag.  In addition, other than the 
overfishing threshold of F30% SPR, management thresholds and targets that comply with the 
Sustainable Fisheries Act of 1996 (SFA) have not yet been set for gag.  Even in the case of the 
overfishing threshold, a change has been recommended by the SEDAR 10 Assessment Review 
Panel.  The purpose of the amendment with respect to gag is to establish TAC and management 
measures to end overfishing, and to set management targets and thresholds. 
 
Red grouper are under a rebuilding plan as a result of being overfished in 1997.  In 2002, a stock 
assessment concluded that red grouper were still undergoing overfishing, though no longer in an 
overfished condition.  A new stock assessment has been conducted during 2006-2007 (SEDAR 
12), and a purpose of this amendment with respect to red grouper is to re-evaluate the status of 
the red grouper stock and set a new TAC and management measures in light of the new 
assessment findings. 
 
Red grouper and gag comprise the major components of the shallow-water grouper aggregate, 
but until now have been managed separately, with management measures for one stock having 
consequences for the other stock.  A purpose of this amendment is to co-manage gag and red 
grouper by implementing concurrent management measures. 
 
Greater amberjack have been under a rebuilding plan since 2003.  However, a new stock 
assessment completed in 2006 concluded that the stock is not recovering as projected.  It remains 
overfished and is undergoing overfishing.  A purpose of this amendment with respect to greater 
amberjack is to end overfishing and to adjust TAC and management measures to bring the 
rebuilding plan back on course for recovery within a ten year time frame. 
 
Gray triggerfish were declared to be undergoing overfishing in October 20061 based on a 2006 
stock assessment (SEDAR 9).  Overfished status could not be determined due to uncertainty 
about the stock-recruitment relationship, but the Assessment Review Panel stated that the stock 
appeared to be approaching an overfished condition.  In addition, gray triggerfish have not have 
management thresholds and targets set that comply with the SFA, other than the overfishing 
threshold.  A purpose of this amendment is to set TAC and management measures to end 
overfishing of gray triggerfish, and to set management targets and thresholds. 
 

 
1 Letter from NMFS Regional Administrator Roy Crabtree to Council Chairman Robin Reichers dated October 11, 
2006. 
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Need 
 
Gag are undergoing overfishing based on the 2006 stock assessment (SEDAR 10).  Under the 
Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA), the Council is 
required to submit, and NMFS to implement, a plan to immediately end overfishing within two 
years of being notified of such a determination2.  An end to overfishing is needed to assure that 
the gag stock can support major recreational and commercial fisheries for the foreseeable future.  
Also, management targets and thresholds that comply with the SFA need to be adopted for this 
stock. 
 
Red grouper were overfished in 1997, and while no longer in an overfished condition, were still 
in an overfished condition and rebuilding to BMSY as of 2002.   A new assessment in 2006-2007 
shows improvements in the stock status and adjustments to the TAC and management measures 
are needed to reflect the current condition of the stock. 
 
Gag and red grouper are both part of the shallow-water grouper aggregate, and fisheries on the 
two species overlap.  Management measures implemented for gag have impacts of red grouper 
and vice versa.  In order to optimize the management of both species, gag and red grouper need 
to be co-managed in a single amendment. 
 
Greater amberjack are under a rebuilding plan.  A 2006 stock assessment (SEDAR 9) concluded 
that the stock is not recovering as projected. It continues to be overfished and is now undergoing 
overfishing as well.  Adjustments to TAC and management measures are needed to end 
overfishing and bring the recovery of the greater amberjack stock back into compliance with its 
ten year rebuilding time frame. 
 
Gray triggerfish were determined to be undergoing overfishing based on a 2006 stock assessment 
(SEDAR 9).  Under the Magnuson-Stevens Fishery Conservation and Management Act 
(MSFCMA), the Council is required to submit, and NMFS to implement, a plan to immediately 
end overfishing within two years of being notified of such a determination.   
 
 

 
2 The Council was previously required to submit a plan to end overfishing within one year of notification, with no 
requirement as to the time allowed to actually implement and end overfishing.  The Magnuson-Stevens Fishery 
Conservation and Management Reauthorization Act of 2006 modified the overfishing provisions to require that a 
plan to end overfishing immediately in the fishery be submitted and implemented within two years.  
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2 Gag and Red Grouper 

2.1 Grouper Assessment Overviews 

2.1.1 Gag Stock Assessment (SEDAR 10) 
 
Most of the information in this section is summarized from the SEDAR 10 Advisory Report 
(NMFS 2006) 
 
Assessment methods and data 
 
The Gulf of Mexico gag stock was assessed using a statistical forward projection catch-at-age 
model called CASAL (C++ algorithmic stock assessment laboratory) (Bull et al., 2005).   
 
Data sources included both fishery-dependent and fishery-independent indices of abundance.  
Fishery-dependent abundance indices were available from the commercial handline fishery, the 
commercial longline fishery, the recreational headboat fishery and a combined index from the 
recreational charter and private boat fisheries (MRFSS). Two fishery-independent abundance 
indices were developed from the SEAMAP reef fish video survey.  The assessment included data 
through 2004.  These data were used to calculate catch estimates, and total annual size and age 
composition. 
 
Catch trends 
 
The gag stock assessment included data through 2004.  It found that total catches (landings and 
dead discards) in the last 7 years (1998-2004) have shown an increasing trend since 2000.  
Commercial landings since the late 1990’s have increased about 60% compared to the 1980’s 
(Figure Gag-1), while estimated recreational landings have almost doubled.  However, the 
estimated recreational dead discards have roughly tripled during that period (Figure Gag-1).  
While catches have increased, fishing mortality rates have also generally increased over the 
period of the assessment. In the last four years the annual fishing mortality rate has increased 
every year and is currently estimated to be F = 0.49 (in terms of SPR based F, this is 
approximately equal to F10% SPR), far exceeding the F30% SPR overfishing threshold. 
 
Biomass trends 
 
Annual recruitment to the stock (age 1) during the 1980s was estimated to average about 1.4 
million fish.  Since 1990, subsequent to the minimum size limit, bag limit, and commercial quota 
adopted in Amendment 1, recruitment has increased to an average of about 3 million fish.  This 
included four strong year classes between 1990 and 2000 which averaged 4.8 million fish each.  
However, since 2000, recruitment has declined each year, and was estimated to be 2.3 million 
fish in 2004. 
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Status of Stock 
 
The current overfishing threshold, or maximum fishing mortality threshold (MFMT), is F30% SPR, 
which is estimated in this assessment to be F = 0.25,  The annual fishing mortality rate has 
exceeded this threshold every year going back at least to 1995 (Table Gag-1).  The most recent 
4-year average F is about 0.40.  Therefore, the gag stock is considered to be undergoing 
overfishing. 
 
An overfished, or minimum stock size threshold (MSST), that is compatible with the SFA has 
not yet been adopted and approved by NMFS.  The pre-SFA threshold was 20% SPR, which is 
estimated by the stock assessment, in terms of equilibrium female spawning stock biomass 
(SSB), to be about 23.1 million pounds.  Since adoption of the SFA, the Council has typically 
used an MSST based on the formula (1-M)* BMSY, where M is the natural mortality rate and 
BMSY is the stock size capable of supporting maximum sustainable yield (MSY) on a continuing 
basis. For gag, the assessment used an estimate of M that varied with age, but average M = 0.14, 
and the estimate of B30% SPR (as a proxy for BMSY) in terms of female SSB was 34.6 million 
pounds.  Current (2004) female SSB is estimated to be 40.55 million pounds (Table Gag-1).  
Since the current estimated biomass is above the threshold regardless of which way it is 
calculated, the stock would have been determined to be not overfished in 2004.  However, the 
SEDAR Review Workshop Panel felt that, due to high variability in the annual recruitment 
estimates over a moderate range of spawning stock sizes (Figure Gag-3), there was a high degree 
of uncertainty with respect to biomass and MSY based benchmarks.  Consequently, a 
determination of overfished status was not made, and the Gag overfished status is classified as 
unknown.  
 
 

2.1.2 Red Grouper Stock Assessment (SEDAR 12) 
 
The SEDAR 12 assessment is ongoing as this is being written.  Therefore, no summary of the 
assessment and its findings are yet available.  Preliminary results from the SEDAR 12 
Assessment Workshop indicate that there has been an improvement in the stock since the last 
assessment, and it appears likely that it will be possible to maintain or increase the existing TAC.  
However, the magnitude of any change in TAC, and the status of the stock with respect to 
overfished and overfishing thresholds, will not be determined until the conclusion of the SEDAR 
12 Assessment Review Workshop, to be held January 29 – February 2, 2007 in Atlanta, Georgia. 
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2.2 Action 1.  Gag MFMT, MSST, OY and TAC 
 
Gag currently have an SFA-compliant definition for Maximum Fishing Mortality Threshold 
(MFMT) of F30% SPR, but a change has been recommended by the SEDAR 10 (gag) Review 
Workshop Panel.  There currently are no SFA-compliant definitions of Minimum Stock Size 
Threshold (MSST) or Optimum Yield (OY). The selection of TAC for gag is dependent upon the 
choice of MFMT and whether to base management on MFMT or OY.   Bundled alternatives for 
MFMT, MSST, OY and TAC are presented in the tables below. 
 
 
   Equilibrium OY and 2008 TAC based on landed yield 
Alternative 
Bundle No. 

MFMT MSST (Female SSB) OY (yield corresponding to 
75% of MFMT) 

2008 
MFMT 
based 
TAC 

2008 OY 
based TAC 

1a (1-M)*BMFMT = 32.3 mp 
1b 

F30% SPR = 0.25 
STATUS QUO 20 mp 

.75*FMFMT = 0.19 = 4.04* mp  3.77 mp 
(-35%) 

3.50* mp 
(-51%) 

2a (1-M)*BMFMT = 21.5 mp 
2b 

Fhistorical = 0.35 
20 mp 

.75*FMFMT = 0.26 = 4.04* mp 4.42 mp 
(-10%) 

3.88* mp 
(-33%) 

3a ½*BMFMT = 18.8 mp 
3b 

Fcurrent = 0.40 
20 mp** 

.75*FMFMT = 0.30 = 3.98* mp 4.66* mp 
(-3%) 

4.10* mp 
(-22%) 

 
 
   Equilibrium OY and 2008 TAC based on total removals 
Alternative 
Bundle No. 

MFMT MSST (Female SSB) OY (yield corresponding to 
75% of MFMT) 

2008 
MFMT 
based 
TAC 

2008 OY 
based TAC 

4a (1-M)*BMFMT = 32.3 mp 
4b 

F30% SPR = 0.25 
 20 mp 

.75*FMFMT = 0.19 = 8.61* mp  7.39 mp 
(-37%) 

6.08* mp 
(-52%) 

5a (1-M)*BMFMT = 21.5 mp 
5b 

Fhistorical = 0.35 
20 mp 

.75*FMFMT = 0.26 = 8.61* mp 8.74 mp 
(-11%) 

7.53* mp 
(-34%) 

6a ½*BMFMT = 18.8 mp 
6b 

Fcurrent = 0.40 
20 mp** 

.75*FMFMT = 0.30 = 8.47* mp 9.15* mp 
(-1%) 

7.85* mp 
(-24%) 

 
 
* Estimated values by interpolation or extrapolation of SEDAR provided values. 
** Under Alternative 3b, an MSST of (1-M)*BMFMT = 17.9 mp, which is below the minimum allowed threshold of 
½ of BMFMT.  Therefore, this alternative sets MSST at the minimum allowed level of ½ of BMFMT. 
 
 
The existing definition of MFMT is F30% SPR, which was adopted in the Generic Sustainable 
Fisheries Act Amendment (GMFMC 1999).  However, the SEDAR 10 Review Workshop Panel 
recommended that the definition be changed (NMFS 2006).  At present there is no definition of 
MSST or OY for gag that has been accepted under the Sustainable Fisheries Act. 
 
The above tables contain alternatives for setting  MFMT, MSST, OY and TAC as an interrelated 
bundle.  The bundles are based on making an initial selection of the appropriate level of MFMT 
from among three choices: 



 6

 
MFMT 
 
F30% SPR (Alternatives 1 and 4) are the status quo alternatives and represent the existing level of 
MFMT . In the current assessment this was estimated to be F = 0.25.  Since 1995, F has been 
above this level, ranging from 0.30 to 0.49 (Table Gag-1).  However, stock biomass has, until 
recently, continued to increase despite F being consistently above this level (Figure Gag-1). 
 
Fhistorical (Alternatives 2 and 5) is the recommended MFMT by the SEDAR 10 Review Workshop 
Panel.  The Panel noted that the gag stock has apparently increased as a result of good 
recruitment under estimated fishing mortality rates that have averaged F = 0.36 since the early 
1980s, and therefore they recommended that fishing mortality be reduced to just under that 
average. This alternative sets MFMT at F = 0.35. 
 
Fcurrent (Alternative 3 and 6) sets MFMT at the recent 4-year average (2001-2004) of F = 0.40.  
Allowing F to remain at this level is functionally equivalent to no-action.  However, this 
represents a recent high in fishing mortality rate, and the recent downtrend in spawning stock 
biomass estimates (Figure Gag-1) suggests that current yields at this level of fishing mortality 
rate may not be sustainable. 
 
MSST 
 
Each bundled set of alternatives offers two sub-options for setting MSST.  The first sub-option 
uses a formula of (1-M)*BMFMT, not to exceed ½ of BMSY.  This is based on the recommendation 
provided by NMFS (Restrepo et al. 1998), and on the previous practice of the Council in setting 
MSST for other species (the alternatives in this section use the MSY proxy used in setting 
MFMT rather than the absolute MSY estimate for consistency with the MFMT threshold).  This 
is a level at which it is considered reasonable to expect to rebuild an overfished stock in 10 years 
or less.  For gag, which has an average natural mortality rate of M = 0.14, this would set the 
threshold at 86% of the biomass proxy for BMSY except for the alternatives based on Fcurrent 
(Alternatives 3 and 6).  For these alternatives, the formula would result in a biomass threshold 
less than ½ of BMSY.  Therefore the ½*BMSY level is used in place of the formula.  
 
The SEDAR 10 Review Workshop Panel recommended against using the (1-M)*BMFMT formula 
(NMFS 2006) for two reasons.  First, the Panel had no confidence in the biomass based 
benchmarks generated by the stock assessment due to a high degree of variability in the data 
used in the stock-recruit relationship.  Second, they felt that if the biomass based estimates were 
used, setting MSST at 86% of the MSY level was too close to the MSY level to allow for natural 
fluctuations, and it would result in stock biomass estimates falling below MSST with a relatively 
high frequency.  In reviewing Figure Gag-1, the Panel noted that the stock recruitment did not 
appear to be impaired until SSB dropped below 20 million pounds (mp), and therefore suggested 
that 20 mp SSB be set as a temporary operational definition, to be re-examined at the next stock 
assessment. 
 
For purposes of setting TAC, the selection of MSST level will not have any immediate impact.  
First, since the Panel had no confidence in the biomass based benchmarks, NMFS classified the 
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overfished status of the gag stock as unknown, thus there is basis for requiring a rebuilding plan.  
Second, even if the biomass benchmark estimates are used, the current estimate of female SSB 
(33.28 mp in 2005. Table Gag-1) is above all of the MSST options (i.e., the stock would be 
found to be not overfished), although it is projected to drop below MSST in the next few years 
under the (1-M)*BMFMT formula for Alternatives 1 and 3. 
 
OY 
 
The MSFCMA states (in part) that optimum, with respect to yield, is prescribed on the basis of 
MSY as reduced by any relevant economic, social or ecological factor (16 U.S.C. 1802).  The 
Council has previously proposed that OY be set equal to the yield corresponding to F0.1 
(Amendment 11, GMFMC 1995) and the yield corresponding to 40% SPR (Generic SFA 
Amendment, GMFMC 1999).  However, both definitions were disapproved by NMFS.  In the 
bundled alternatives, the level of OY is based on the recommendation in the provided by NMFS 
(Restrepo et al. 1998).  This sets OY at the yield corresponding to the yield when fishing at a 
mortality rate of 75% of FMSY, which generally produces a yield of about 94% of the FMSY yield 
at equilibrium.  This is intended to provide a safe buffer between current F and MFMT with a 
minimal reduction in yield from MSY, but it does not explicitly incorporate economic or social 
factors.  Thus, it should be considered an interim measure until an OY can be developed that 
incorporates all relevant factors. 
 
TAC 
 
For each bundle of alternatives, there are two options for TAC. The MFMT based TAC meets 
the legal requirement to end overfishing.  However, under National Standard 1, conservation and 
management measures must not only prevent overfishing, but also achieve, on a continuing 
basis, optimum yield.  Therefore, an OY based TAC is also provided as an option. 
 
The alternative bundles are also separated into alternatives with TACs based on landed yield 
(Alternatives 1 – 3) , and alternatives with TACs based on total removals including dead discards 
(Alternatives 4 – 6).   
 
Landed yield is the traditional basis for setting TAC.  While dead discards are not explicitly 
included in the TAC, they are taken into account as part of the overall mortality rate.  The 
commercial aggregate shallow-water grouper quota is a landed yield quota.  Since the 
commercial portion of the gag TAC must be integrated into the shallow-water grouper quota, this 
may be the only viable way to set a gag TAC at this time. 
 
Total removals explicitly includes dead discards, and it implies a 1:1 relationship between 
reductions in dead discards and increases in retained yield..  However, if dead discards can be 
reduced, and those fish are allowed to survive and grow so that they can be caught at a later time 
at a larger size and weight, then there should be greater than a 1:1 benefit between reductions in 
dead discards and later increases in retained yield.  A TAC based on total removals would 
require implementation of a discard monitoring program that could produce estimates of  
recreational and commercial discards to complement the existing retained catch monitoring. 
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A third possibility is to set TAC based on landed yield (Alternatives 1 – 3), and to set a separate 
dead discard limit based on the difference between the total removals TAC and corresponding 
landed yield TAC.  This would allow the gag TAC to be integrated into the commercial 
aggregate shallow-water grouper closure while still providing a basis for managing dead 
discards, providing that an effective system of monitoring recreational and commercial dead 
discards can be developed. 
 
There will not be an explicit allocation of the gag TAC made between the commercial and 
recreational sectors.  This will allow for natural fluctuations in harvest by the respective sectors 
to occur without triggering remedial actions, provided that the overall average harvest does not 
exceed TAC on a continuing basis.  Instead, each sector will have its harvest reduced by an equal 
percentage from its 2001-2004 average.  In order to determine the percent reductions needed for 
each TAC option, the landed yields and total removals under the target F were estimated for the 
recent years (2001-2004) and compared to the actual landed yields and total removals during that 
time period.  For the commercial quota, the gag portion of the quota will be reduced from the 
recent harvest levels by that percentage.  The reduced commercial quota will then be managed in 
one of two ways: 1) Through quota monitoring/closure and a 6,000 pound aggregate grouper trip 
limit.  The Council may elect to make the gag portion of the aggregate quota a hard quota similar 
to red snapper, so that the commercial fishery closes when either the aggregate quota, red 
grouper quota, or gag quota is reached, whichever occurs first.  2)  Through a grouper IFQ 
system that is currently under development.  For the recreational sector, a combination of 
management measures will be used (closed seasons, bag limits, or other measures) that are 
projected to achieve the desired reduction over the course of the year. 
 
In November 2006, NMFS announced the implementation of a February 15 to March 15 
recreational closed season on harvest of gag, black grouper and red grouper beginning in 2007.  
In recent years this time period has accounted for approximately 8 percent of recreational gag 
landings (before accounting for potential effort shifting reducing the impact).  This will be taken 
into account when developing measures to reduce recreational gag harvest. 
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2.3 Action 2.  Red Grouper TAC 
 

Alternative 1.  No action – Red grouper TAC remains at 6.56 million pounds gutted 
weight. 
 
Alternative 2.  Increase the red grouper TAC to xxx million pounds gutted weight. 
 
Alternative 3.  Increase the red grouper TAC to yyy million pounds gutted weight. 

 
 
Discussion:  The current 6.56 million pound TAC was intended to be the first step of a staged 
recovery program that would increase TAC at three or four year intervals until the stock was 
fully recovered (see Secretarial Amendment 1 - Table 6.1).  Originally, the TAC was projected to 
be increased to 7.23 million pounds (10 percent increase) in 2006.  However, because of 
overharvests  in 2003 and 2004, no TAC increase was implemented, and the 6.56 million pound 
TAC was retained until the stock could be reassessed.   
 
 

2.4 Action 3.  Commercial Shallow-Water Grouper, Red Grouper and Gag Quota 
Adjustments 

 
The current shallow-water grouper commercial quota is currently 8.80 million pounds gutted 
weight. 
 
The baseline period used for recent average commercial catch in the following alternatives is 
2001-2004.The baseline average harvest levels from which the percent reductions are calculated 
are: 
 
 red grouper   5.31 mp gutted weight (current red grouper quota) 
 gag    2.91 mp gutted weight (2001-2004 average) 
 other shallow-water grouper 0.72 mp gutted weight (Turner 2006)  
 Total baseline   8.94 mp gutted weight 
 
The above baseline averages produce a proportional harvest of red grouper / gag/ other of 59% 
red grouper / 33% gag / 8% other. 

 
Alternative 1. Status quo.  Do not adjust the shallow-water grouper quota. 

 
Alternative 2.  Reduce the gag portion of the shallow-water grouper quota by a 
percentage equal to the reduction from recent (2001-2004) average gag catch to the 
TAC selected in Action 1.  Increase the red grouper quota by a percentage equal to 
the increase in TAC from the current TAC selected in Action 2.  The new shallow-
water grouper quota is the sum of the adjusted gag and red grouper quotas plus the 
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“other grouper” harvest level. The shallow-water grouper season closes when any of 
the following is reached: shallow-water grouper aggregate quota, gag quota, red 
grouper quota. 
 
Alternative 3.  Adjust the gag, red grouper and shallow-water grouper quotas as 
described in Alternative 2.  Shallow-water grouper season closes when any two of 
the following is reached: shallow-water grouper aggregate quota, gag quota, red 
grouper quota. 

 
 
Note: This scoping document does not currently contain options to change the commercial trip 
limit, closed season, or size limit.  Commercial grouper harvest appears to be adequately 
constrained by the quota and existing harvest restrictions, and a grouper IFQ amendment is being 
developed concurrently (Amendment 29). 
 

2.5 Action 4.  Alternatives to manage recreational harvest of gag and red grouper 
 
Combinations of recreational closed seasons, bag limits, and minimum size limits can be used to 
achieve the percent reductions.  There is a great deal of flexibility in these combinations.  For 
gag the following are examples of some combinations to achieve some of the reductions 
referenced in Action 1, assuming an average recreational release mortality rate of 32% (as used 
in the stock assessment): 
 
Targeted Reduction 
in Gag Harvest 

Closed Season Bag Limit Size Limit  
(inches TL) 

Feb 5 - Mar 14 5 22 10% Feb 7 - Mar 14 4 22 
Jan 1 - Mar 19  4 24 33% Jan 8 - Apr 30 3 22 
Jan 1 - Apr 26 3 22 35% Jan 1 - May 2 2 24 
Jan 1 - May 20 3 24 51% Dec 1 - Apr 19 2 24 

The above are only examples.  Many other combinations are possible. 
 
Aggregate bag limit changes will affect red grouper as well as gag if the red grouper specific bag 
limit is repealed.   
 
Minimum size limits may be increased to reduce landed yield (see preliminary analyses in 
Attachment 1).  However, increased size limits will also increase the number of regulatory 
discards and subsequent discard mortality.  Reducing the minimum size limit will reduce the 
number of dead discards but will increase the harvest rate and may reduce yield-per-recruit.   
 
Release mortality rates used in the SEDAR 10 gag stock assessment used a function that varied 
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mortality rate by depth (Figure Gag-4).  Based on the size and depth distribution of capture, 
average recreational release mortality was estimated to be 32%, and average commercial release 
mortality rate was estimated to be 67%.  If lower release mortality assumptions are used, bag and 
size limit changes will have a greater impact on reducing harvest. 
 
Closed season: Closed seasons can be applied to only gag, gag, black and red grouper, or all 
grouper.  Status quo is a February 15 – March 15 recreational closed season on gag, black and 
red grouper, which has been implemented effective with the 2007 fishing year.  This closed 
season is expected to affect 7.8 of the recreational harvest, the amount which occurred during 
that time period on average. 
 

2.6 Action 5.  Alternatives to reduce discard mortality of grouper 
 
Alternatives to reduce discard mortality of gag would apply to both recreational and commercial 
fishing and include: 
 

Alternative 1:  Require circle hooks when fishing for grouper. 
 
Alternative 2:  Require venting tools on board vessels that have grouper on board. 
 
Alternative 3:  Require pamphlets or prominently displayed placards on board that 
provide instructions on venting and proper handling and release methods. 
 
Alternative 4: Prohibit fishing for and possession of grouper on vessels fishing in 
water less than 30 feet deep. 
 
Alternative 5.  Request the Florida FWCC to research and identify areas of juvenile 
gag aggregations in state waters that could be established as potential seasonal or 
year-round closed areas to reduce juvenile grouper bycatch. 
 

Discussion:  Circle hooks are effective in avoiding hooking a fish in the gut, which greatly 
reduces the likelihood of survival if released.  In addition, educating the public on the proper way 
to handle a fish when releasing it can help to reduce mortality caused by mis-handling or 
improper venting of a fish. These alternative would require the use of circle hooks when fishing 
for grouper, require that venting tools be available on vessels where grouper are caught, and 
require that appropriate instructions be available on the proper handling and release methods.   
 
Discussion of Grouper Release Mortality by Depth of Capture 
 
In grouper stock assessments prior to the current gag assessment, discard mortality was treated as 
a fixed proportion of total discards, 20% mortality for recreational discards and 30% mortality 
for commercial discards.  However, studies have established that grouper release mortality 
increases with depth of capture (Burns and Koenig 2002, Guccione 1999, Wilson and Burns 
1996).   
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The distribution for depth of capture for both the commercial and recreational fisheries was 
determined in 10 meter (33 feet) intervals using data collected on individual fish by the Trip 
Interview Program (TIP) on size distribution of gag by depth (62,006 commercial samples and 
371 recreational samples) combined with catch-at-size information collected for each sector.  As 
a result, the SEDAR 10 2006 gag stock assessment was able to adopt a variable release mortality 
that relates mortality rate to depth and a depth distribution of capture for each sector.  The range 
of release mortality ranged from 6% near the surface to 95% for gag caught at depths of 52 
fathoms or deeper.  The depth of 50% mortality was 25 fathoms (Figure Gag-4) (Ortiz 2006). 
 
For recreational fisheries on average mortality of discards were about 32%, while for the 
commercial fisheries the average mortality was around 67% (Ortiz 2006).  
 
Nearly all of the dead discards (99%) come from the recreational sector.  The recreational size at 
depth distribution reported by Ortiz (2006) shows that more than 50 percent of the gag caught in 
depths of 0 to 33 feet are less than 22 inches.  The proportion of undersized gag drops to about a 
third at the 33 to 66 foot depths, and to less than 20 percent at depths of 130 feet and deeper 
(Figure Gag-5).   
 
Although release mortality as a percentage of the catch is low in shallow water, the recreational 
fishery accounted for 99% of the dead discards of gag in 2004 (NMFS 1999), apparently due to 
the sheer numbers of gag caught near shore.  Capture of undersized grouper and subsequent 
release mortality could be reduced greatly if grouper fishing were allowed only in depths of 30 
feet or greater.  However, much of the areas where these depths occur are in state waters, so 
action by the Council may not be enforceable other than as a recommendation rather than a 
requirement, unless states adopt compatible regulations.  A possible alternative to closing all 
waters less than 30 feet would be to identify specific areas of juvenile gag concentrations, and to 
closed those areas either year-round or during periods of high juvenile concentrations.  Such 
concentrations are more likely to occur in state waters. 
 

2.7 Action 6.  Closed Areas 
 
Alternative 1. Status quo.  Do not create any additional marine reserves or closed 
areas. 

 
Alternative 2.  Establish additional marine reserves by selecting from the potential 
marine reserve sites in Figure Gag-5 and Appendix 1.  These new reserves will have 
the same regulations as exist for the Madison-Swanson and Steamboat Lumps 
marine reserves, and will expire after June 16, 2010 (to coincide with existing 
reserves), unless reauthorized in a subsequent amendment. 

 
Closed Areas: Existing marine reserves to protect gag spawning aggregations were established in 
1996 at the Madison-Swanson and Steamboat Lumps sites.  A number of other locations have 
also been identified as potential marine reserves off the Florida west coast (Figure Gag-6).  
Within the Madison-Swanson and Steamboat Lumps reserves the current regulations prohibit all 
fishing during November through April, which encompasses most of the gag spawning season, 
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and allow only surface trolling during the remainder of the year. Closed areas do not necessarily 
reduce overall fishing effort, but rather redirect the effort into the remaining open areas.  In areas 
of known spawning, they can reduce localized fishing mortality on spawning aggregations, and 
may help to increase spawning success within the area by eliminating disruption to spawning 
behavior from fishing activities.  Figure Gag-7 shows a comparison between the potential reserve 
sites and gag fishing effort.   
 

2.8 Action 7.  Grouper Discard Monitoring Program 
 
A grouper discard monitoring program will need to be developed if the TAC selected in Action 1 
includes total removals or if a dead discard limit is adopted separately from a landed yield TAC.  
Reef Fish Amendment 22 directed NMFS to develop such a program for the commercial and 
recreational for-hire sectors, to be implemented when sufficient funding is obtained.  However, 
no bycatch monitoring program was proposed for the private recreational sector.  To date, the 
observer program has not been implemented. 
 

Alternative 1: Status quo - no action.  Use the existing bycatch reporting 
requirements in the NOAA Fisheries CFLP for commercial reef fish permit holders.  
Charter vessels would be sampled by MRFSS.  Headboats and private recreational 
vessels would not be sampled. 
 
Alternative 2: Implement the bycatch observer program for commercial and 
recreational for-hire fisheries that was developed in Reef Fish Amendment 22. 
 
Alternative 3.  Expand the use of the existing supplemental bycatch reporting 
requirements in the NOAA Fisheries CFLP for commercial reef fish permit holders 
to 100 percent and include recreational for-hire vessels in the logbook program. 
 
Alternative 4.  Develop a private recreational bycatch reporting logbook program.  
NOAA Fisheries will develop a random selection procedure, using state licenses or 
other appropriate sample frame, for determining on an annual basis individuals 
that will be selected to report in the program.  In selecting individuals, the agency 
will initially use a questionnaire to pre-screen a random selection of licensed 
fishermen to determine the frequency, geographic location, and type of fishing 
(inshore.vs. offshore, hook and line vs. spearfishing, etc.) for those fishermen, in 
order to ensure that the universe of fishermen selected to report is representative of 
all statistical sub-zones in the Gulf and of the marine recreational fishing 
community.   

 
 
The bycatch reporting methods proposed by the Council in Amendment 22 were: 
 

- Develop an observer program managed by NOAA Fisheries for the reef fish fishery.  
NOAA Fisheries will develop a random selection procedure for determining vessels that 
will be required to carry observers in order to collect bycatch information.  In selecting 
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vessels, the agency will consider the suitability of the vessel for such purpose and ensure 
that the universe of vessels included are representative of all statistical sub-zones in the 
Gulf.  Vessel permits will not be renewed for vessels that fail or refuse to carry observers 
in accordance with this process.  The requirement for the observer program to be 
implemented is contingent on NOAA Fisheries obtaining sufficient funding for the 
program. 
 

- Enhance the MRFSS by including headboats using the same sampling methodology as 
used for charter vessels. (This alternative was not accepted by NMFS.) 

  
The alternatives in this section are intended to implement and expand on the previously proposed 
bycatch reporting methodologies. 



 Table Gag-1.  Projection trends for Gulf of Mexico gag grouper assuming constant recruitment 
and various constant fishing mortality rates.   “All Removals” includes landings and dead 
discards and “Landed Yield” landings only.  SPR% refers to fishing rates that will achieve the 
indicated percent SPR under equilibrium conditions.  
 
 

ALL REMOVALS LANDED YIELD 

SSB mature femate wgt million pounds SSB mature femate wgt million pounds
Year SPR20% SPR30% SPR40% F0.1 Fmax Fmsy Fcurrent SPR20% SPR30% SPR40% F0.1 Fmax Fmsy Fcurrent

1995 20.48 20.48 20.48 20.48 20.48 20.48 20.48 20.48 20.48 20.48 20.48 20.48 20.48 20.48
1996 20.61 20.61 20.61 20.61 20.61 20.61 20.61 20.61 20.61 20.61 20.61 20.61 20.61 20.61
1997 26.81 26.81 26.81 26.81 26.81 26.81 26.81 26.81 26.81 26.81 26.81 26.81 26.81 26.81
1998 30.73 30.73 30.73 30.73 30.73 30.73 30.73 30.73 30.73 30.73 30.73 30.73 30.73 30.73
1999 31.06 31.06 31.06 31.06 31.06 31.06 31.06 31.06 31.06 31.06 31.06 31.06 31.06 31.06
2000 37.67 37.67 37.67 37.67 37.67 37.67 37.67 37.67 37.67 37.67 37.67 37.67 37.67 37.67
2001 40.64 40.64 40.64 40.64 40.64 40.64 40.64 40.64 40.64 40.64 40.64 40.64 40.64 40.64
2002 40.46 40.46 40.46 40.46 40.46 40.46 40.46 40.46 40.46 40.46 40.46 40.46 40.46 40.46
2003 41.78 41.78 41.78 41.78 41.78 41.78 41.78 41.78 41.78 41.78 41.78 41.78 41.78 41.78
2004 40.55 40.55 40.55 40.55 40.55 40.55 40.55 40.55 40.55 40.55 40.55 40.55 40.55 40.55
2005 33.28 33.28 33.28 33.28 33.28 33.28 33.28 33.28 33.28 33.28 33.28 33.28 33.28 33.28
2006 29.16 29.16 29.16 29.16 29.16 29.16 29.16 30.20 30.20 30.20 30.20 30.20 30.20 30.20
2007 27.20 30.00 31.81 32.97 30.55 30.55 26.85 28.06 30.95 32.82 33.57 31.04 31.04 27.69
2008 25.26 30.26 33.79 36.15 31.32 31.32 24.65 25.88 31.06 34.67 36.15 31.19 31.19 25.24
2009 24.49 31.30 36.39 39.93 32.78 32.78 23.72 24.96 31.92 37.14 39.36 32.11 32.11 24.12
2010 24.19 32.38 38.90 43.61 34.27 34.27 23.28 24.49 32.89 39.52 42.44 33.13 33.13 23.55

F annual mortality rate F annual mortality rate
Year SPR20% SPR30% SPR40% F0.1 Fmax Fmsy Fcurrent SPR20% SPR30% SPR40% F0.1 Fmax Fmsy Fcurrent

1995 0.458 0.458 0.458 0.458 0.458 0.458 0.458 0.46 0.46 0.46 0.46 0.46 0.46 0.46
1996 0.310 0.310 0.310 0.310 0.310 0.310 0.310 0.31 0.31 0.31 0.31 0.31 0.31 0.31
1997 0.315 0.315 0.315 0.315 0.315 0.315 0.315 0.32 0.32 0.32 0.32 0.32 0.32 0.32
1998 0.399 0.399 0.399 0.399 0.399 0.399 0.399 0.40 0.40 0.40 0.40 0.40 0.40 0.40
1999 0.297 0.297 0.297 0.297 0.297 0.297 0.297 0.30 0.30 0.30 0.30 0.30 0.30 0.30
2000 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.31 0.31 0.31 0.31 0.31 0.31 0.31
2001 0.330 0.330 0.330 0.330 0.330 0.330 0.330 0.33 0.33 0.33 0.33 0.33 0.33 0.33
2002 0.364 0.364 0.364 0.364 0.364 0.364 0.364 0.36 0.36 0.36 0.36 0.36 0.36 0.36
2003 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.40 0.40 0.40 0.40 0.40 0.40 0.40
2004 0.493 0.493 0.493 0.493 0.493 0.493 0.493 0.49 0.49 0.49 0.49 0.49 0.49 0.49
2005 0.422 0.422 0.422 0.422 0.422 0.422 0.422 0.38 0.38 0.38 0.38 0.38 0.38 0.38
2006 0.375 0.251 0.177 0.132 0.228 0.228 0.392 0.37 0.25 0.18 0.15 0.25 0.25 0.39
2007 0.375 0.251 0.177 0.132 0.228 0.228 0.392 0.37 0.25 0.18 0.15 0.25 0.25 0.39
2008 0.375 0.251 0.177 0.132 0.228 0.228 0.392 0.37 0.25 0.18 0.15 0.25 0.25 0.39
2009 0.375 0.251 0.177 0.132 0.228 0.228 0.392 0.37 0.25 0.18 0.15 0.25 0.25 0.39
2010 0.375 0.251 0.177 0.132 0.228 0.228 0.392 0.37 0.25 0.18 0.15 0.25 0.25 0.39

Total removals (landed + dead discards) Total landed yield million pounds
Year SPR20% SPR30% SPR40% F0.1 Fmax Fmsy Fcurrent SPR20% SPR30% SPR40% F0.1 Fmax Fmsy Fcurrent

1995 9.11 9.11 9.11 9.11 9.11 9.11 9.11 4.45 4.45 4.45 4.45 4.45 4.45 4.45
1996 7.06 7.06 7.06 7.06 7.06 7.06 7.06 3.89 3.89 3.89 3.89 3.89 3.89 3.89
1997 8.55 8.55 8.55 8.55 8.55 8.55 8.55 4.53 4.53 4.53 4.53 4.53 4.53 4.53
1998 11.55 11.55 11.55 11.55 11.55 11.55 11.55 6.61 6.61 6.61 6.61 6.61 6.61 6.61
1999 9.64 9.64 9.64 9.64 9.64 9.64 9.64 5.91 5.91 5.91 5.91 5.91 5.91 5.91
2000 10.93 10.93 10.93 10.93 10.93 10.93 10.93 7.96 7.96 7.96 7.96 7.96 7.96 7.96
2001 12.13 12.13 12.13 12.13 12.13 12.13 12.13 6.98 6.98 6.98 6.98 6.98 6.98 6.98
2002 13.80 13.80 13.80 13.80 13.80 13.80 13.80 8.01 8.01 8.01 8.01 8.01 8.01 8.01
2003 15.15 15.15 15.15 15.15 15.15 15.15 15.15 7.21 7.21 7.21 7.21 7.21 7.21 7.21
2004 17.03 17.03 17.03 17.03 17.03 17.03 17.03 7.63 7.63 7.63 7.63 7.63 7.63 7.63
2005 12.38 12.38 12.38 12.38 12.38 12.38 12.38 5.81 5.81 5.81 5.81 5.81 5.81 5.81
2006 9.99 7.00 5.08 3.86 6.42 6.42 10.37 5.24 3.68 2.67 2.27 3.64 3.64 5.44
2007 9.39 7.18 5.49 4.31 6.69 6.69 9.64 4.79 3.69 2.83 2.46 3.66 3.66 4.91
2008 8.99 7.39 5.91 4.76 6.97 6.97 9.15 4.53 3.77 3.04 2.69 3.75 3.75 4.60
2009 8.79 7.62 6.31 5.21 7.27 7.27 8.87 4.41 3.90 3.26 2.93 3.88 3.88 4.44
2010 8.66 7.82 6.67 5.61 7.53 7.53 8.70 4.32 3.98 3.43 3.12 3.96 3.96 4.33
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Figure Gag-1. Gulf of Mexico gag landings and dead discards by the commercial and 
recreational fisheries in pounds gutted weight.. 
 
 
 
 
 

 
Figure Gag-2. Estimated biomass of Gulf of Mexico showing spawning stock biomass (SSB, 
mature female) and total biomass in gutted weight. 
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Figure Gag-3. Estimated Beverton-Holt stock-recruitment relationship for Gulf of Mexico gag. 
Two digit year labels represent estimated recruitment for the 1983-2003 year classes and the 
associated female spawning stock biomass. The dashed curve is the estimated relationship, and 
the solid curve is the estimated relationship with lognormal bias correction. 
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Figure Gag-4. Release mortality of gag as a function of depth, using the logistic function % 
Mortality = 1/(1+EXP(-0.05865*(depth_m-45.5))). (Depth axis converted from meters to feet for 
display.  Source: Ortiz 2006. 
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Figure Gag-5. Proportions of size (5 cm TL) at depth (10 m) for gag GOM for recreational 
fisheries. Data compiled from the TIP program.

 19



 
Figure Gag-6. Potential reserve sites on west Florida shelf coast (source: Chris Koenig and Gary 
Fitzhugh) 
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Where to site reserves

• Where is spawning 
concentrated?

• Where is fishing 
concentrated?

 
Figure Gag-7. Comparison of fishing effort to spawning locations (source: PowerPoint 
presentation – Groupers on the Edge, presented by Felicia Coleman and Chris Koenig at the May 
2003 Council meeting.) 
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3 Greater Amberjack 

3.1 Assessment Overview 
 
Secretarial Amendment 2 to the Reef Fish Fishery Management Plan (FMP) established a 
rebuilding plan for greater amberjack based on a stock assessment conducted in 2000.  That 
assessment determined that the greater amberjack stock was overfished and undergoing 
overfishing as of 1998.  The effects of management measures to reduce the recreational bag limit 
from three to one fish (January, 1997) and to close the commercial fishery from March through 
May (January, 1998) were not incorporated into the assessment because they were too new; 
however; the projected effects of these management measures were expected to eliminate 
overfishing; therefore, no new management measures were implemented.   
 
A new assessment was conducted in 2006 using a simple surplus production model called A 
Stock-Production Model Incorporating Covariates (ASPIC) (Prager 2004).  Other models, such 
as the calibrated VPA used in the 2000 assessment and an age-structured surplus production 
model were built but a lack of good quality ageing data added an unknown amount of uncertainty 
to these methods and they were not considered adequate (SEDAR 9 Assessment Report 2, 2006).  
Results from the ASPIC base model are:  
 

Parameter  Value  
Population parameters and management benchmarks 
MSY (million pounds)  5.039  
BMSY 8.873  
FMSY 0.568  
Stocks parameters in 2004  
F2004 0.863  
F2004 / FMSY 1.520  
B2004 4.250  
B2004 / BMSY 0.479  

 
Based on the parameter estimates for 2004, the stock was overfished ( B2004 / BMSY < 1.0)  and 
undergoing overfishing (F2004  / FMSY > 1.0).  Stock biomass declined from at least 1986 through 
1998 and then increased through 2003 (Figure AJ-1).  However, these results were very 
dependent upon the weighting applied to the catch rate indices by fishing sector.  The base case 
model weighted the indices by the proportion of total catch for each sector over the last eight 
years. When each catch rate is weighted equally the stock remains overfished but less so than the 
base case, and is just barely in the overfishing state.  (Review Panel Advisory Report in SEDAR 
9 Assessment Report, 2006).   
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Figure AJ-1.  Greater Amberjack relative biomass trends from 1986 to 2004 and relative biomass 
projections from 2005 through 2012 using constant fishing mortality rate trajectories at various 
reductions in the level of F relative to F during 2004.  Reprinted from a PowerPoint presentation 
given to the SSC and Reef Fish AP on August 8, 2006 by Guillermo Diaz, SEFSC 
 
 
Additionally, some of the uncertainty in the stock status derives from the indices of relative 
abundance being inconsistent between sectors in 2004 (Figure AJ-2).  Reasons stated by the 
Review Panel included: (1) the minor components of the fishery (recreational headboats and 
commercial longline) exhibited an increase while the major components of the fishery 
(recreational charter boat and private boats with commercial hand line vessels) exhibited 
different degrees of decrease and (2) there may be different selectivities between sectors, 
different fishing locations of each sector with some being more representative of the true stock 
status than others, or possibly a strong recruitment into the fishery combined with the selectivity 
by the charter boats for smaller fish.  This makes the projections both uncertain and 
uninformative so the SEDAR 9 Review Panel recommended that an update assessment be 
conducted in the next few years to determine the stock trajectory with more precision.   
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Subsequent to the SEDAR 9 report, the indices were updated to include the values for 2005 
(Figure AJ-2).  The MRFSS and Handline indices, representing 92 percent of the total catch, 
continued to decline in 2005 and the Headboat index declined significantly in 2005 to near 



historical lows. Collectively these three sectors of the fishery represent over 97 percent of the 
total harvest.  Only commercial longline index representing 2.5 percent of the total harvest 
continued to increase.  Therefore, the SEDAR 9 assessment including weighted indices by the 
proportion of catch by sector appears to be valid; the stock is continuing to undergo overfishing 
and remains overfished. 
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Figure AJ-2. Greater Amberjack Catch Per Unit Effort trends from recreational (MRFSS and 
Headboat) and commercial (Longline and Handline) sectors from 1985 through 2005.  Reprinted 
from a PowerPoint presentation given to the SSC and Reef Fish AP on August 8, 2006 by 
Guillermo Diaz, SEFSC 
 

3.2 Management Thresholds and Targets  
 
The Sustainable Fisheries Act compliant thresholds and targets were defined in Secretarial 
Amendment 2.  Maximum fishing mortality threshold (MFMT) is defined as the fishing 
mortality rate at MSY.  Minimum stock size threshold (MSST) is defined as (1-M)*BMSY with 
natural mortality (M) equal to 0.25.  Maximum sustainable yield (MSY) is the yield associated 
with FMSY when the stock is at equilibrium and optimum yield (OY) is the yield associated with 
F40% SPR when the stock is at equilibrium.  F30%SPR was defined as the proxy for FMSY for greater 
amberjack because biomass-based estimates were considered less accurate than SPR-based 
estimates in the 2000 assessment.  However, the more recent SEDAR 9 assessment accepted the 
biomass-based estimates for these parameters.  
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3.3 Adjustments to TAC: Greater Amberjack Rebuilding Plan. 
 
The rebuilding plan established through Secretarial Amendment 2 set TAC as the first year of 
each three-year interval under an F40%SPR yield trajectory (Turner and Scott, 2002).  Table 7 from 
that report is reproduced in part below (Table AJ-1).  Yield projections from both the 2001 and 
2006 assessments are separated into directed yield and yield associated with discard mortality.   
 

Table AJ-1.  Historical landings and dead discards through 2005 and projections 
from the 2001 and 2006 greater amberjack assessments.  Yield projections 
from the 2001 assessment are based on F40%SPR.  Yield projections from the 
2006 assessment are based on a 40 percent reduction in F2004.  Values are in 
thousands of pounds. 
  Historical Yield 2001 Assessment  2006 Assessment 
Year Directed  Discard Directed  Discard Directed  Discard 

1986 6,559 808         
1987 6,386 812         
1988 3,589 877         
1989 7,857 1,150         
1990 2,324 613         
1991 4,924 917         
1992 3,643 650         
1993 4,661 923         
1994 3,526 689         
1995 2,115 636         
1996 2,763 650         
1997 2,184 549         
1998 1,435 422         
1999 1,652 446         
2000 1,974 526         
2001 2,059 808 1,988 579     
2002 2,879 649 1,500 436     
2003 3,688 659 2,259 658     
2004 3,095 578 2,788 812     
2005 2,540 474 3,346 974 3,092 577 
2006     3,998 1,164 3,089 577 
2007     4,605 1,340 2,177 406 
2008     5,055 1,472 2,795 522 
2009     5,433 1,581 3,305 617 
2010     5,732 1,669 3,668 685 
2011     5,951 1,732 3,901 728 
2012     6,134 1,785 4,039 754 
2013         4,118 769 
2014         4,162 777 
2015         4,186 782 
2016         4,199 784 

NOTE: values in the shaded boxes were estimated in order to start the projections in 2007, when 
new regulations were likely to be implemented. Landings and dead discards for 2005 are estimated. 



 26

 
 
Projected yields at F 40% SPR from the 2001 assessment combined directed yield and dead discards 
(Turner and Scott, 2002).  In Table AJ-1 above, 2001 assessment projected yields are separated 
into directed catch and dead discards.  The new assessment estimated directed yield and dead 
discards from 1986 through 2004.  The historical yield values for 2005 are estimated based on 
currently available landings data.  Total harvest (directed and dead discards) over the first three-
year rebuilding period (2003 – 2005) has exceeded the rebuilding plan TACs of 2.9 mp by 
approximately 0.761 mp annually or about 26 percent.  Directed yields during this same time 
period exceeded the directed yield expected (2.25 mp) by approximately 0.862 mp annually or 
about 38 percent.  CPUE estimates have declined significantly during this same time period so it 
is likely that stock availability has decreased as the SEDAR 9 assessment suggests (Figure AJ-2).   
 
The 2006 assessment and projections indicated that a 40% reduction in fishing mortality would 
be required starting in 2007 in order to eliminate overfishing and rebuild the stock to BMSY by 
2012, the date that Secretarial Amendment 2 specified.  Projected yields for 2005 and 2006 were 
based on constant Fcurrent  (Figure AJ-1, Table AJ-1).  The reduction in yield corresponding to a 
40 percent reduction in F is approximately 29.5 percent based on either the difference between 
the 2006 and 2007 projected yields or the difference between the average 2004 through 2006 
projected yield and the 2007 projected yield.   
 

3.4 Action 8.  Possible Alternatives to Modify the Rebuilding Plan 
 
The 2006 stock assessment estimates that a reduction in harvest of approximately 29.5 percent is 
necessary to rebuild the stock by 2012.  Table AJ-2 summarizes the proposed alternatives to 
rebuild the stock.  Alternative 1 is taken directly from Secretarial Amendment 2 and a modified 
version of Alternative 1 indicates what directed yield would be.  Alternative 2 and 3 follow 
very similar stepped three-year constant catch alternatives in Secretarial Amendment 2 except 
that the yield streams are from the 2006 assessment projections.  Target directed yields for 
Alternative 4 are those shown under the column labeled Assessment Projections.  Alternative 5 
does not set TAC but establishes a procedure to determine when an unacceptable level of 
overage occurs.  
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Table AJ-2.  Alternatives for changing the greater amberjack rebuilding plan based on projections from the 
2006 stock assessment.  Alternatives 1 and 1a are from the 2001 assessment. 
  Assessment Alternative 1 Alternative 1  Alternative 2 Alternative 3 

  
Projections and 

Alternative 4 Status Quo 
Modified 

Status Quo First Year 3-yr Avg. 
  60% FCURRENT = 0.518        

Year Directed Yield Total Yield Directed Yield Directed Yield Directed Yield 
2006 3,089 5,162 3,998     
2007 2,177 5,162 3,998 2,177 2,759 
2008 2,795 5,162 3,998 2,177 2,759 
2009 3,305 7,014 5,433 2,177 2,759 
2010 3,668 7,014 5,433 3,668 3,869 
2011 3,901 7,014 5,433 3,668 3,869 
2012 4,039 7,919 6,134 3,668 3,869 
2013 4,118    4,200 4,200 
2014 4,162        
2015 4,186        
2016 4,199        

2007-2012 
Total 19,884 39,285 30,428 17,534 19,884 

 
 

Alternative 1: Status quo.  Maintain the rebuilding plan as specified in Secretarial 
Amendment 2.  Directed TAC for 2006 – 2008 will be 4.0 mp, directed TAC for 2009 
– 2011 will be 5.4 mp and directed TAC thereafter will be 6.1 mp.  

 
This alternative would allow overfishing to continue.  The stock would not rebuild by 2012 and 
likely would decline over time.  Estimates of directed yield have been substituted for the original 
rebuilding plan targets.  This would not require a modification of the current management 
regulations because directed landings have not exceeded 4.0 mp. 
 

Alternative 2: Modify the TAC levels for the 2007 – 2009 and 2010-2012 steps to the 
first year of each interval as defined by the constant F projection at 60 percent of 
F2004 from the 2006 assessment.  TAC is defined as total directed landings.  TAC for 
2007 through 2009 would be 2.18 mp and TAC for 2010 through 2012 would be 3.67 
mp.  TAC for 2013 and later would be 4.2 mp. 

 
Yield for 2007-2009 would be the 2007 value of 2.18 mp; however, it is likely that yield for 
2007 will be unaffected by any new regulations.  New regulations would require reductions in 
directed yield of 29.5 percent as described above.  This alternative shifts the three-year constant 
catch steps forward by one year and adjusts the TACs so that the stock will be rebuilt to BMSY by 
2012.  Because the short time (five years) remaining to rebuild the stock requires deeper cuts, 
biomass is expected to increase beyond 2012 and level off by about 2017 allowing a directed 
yield of approximately 4.2 mp.   
 



 28

Alternative 3: Modify the TAC levels for the 2007 – 2009 and 2010-2012 steps as the 
average of each three-year interval as defined by the constant F projection at 60 
percent of F2004 from the 2006 assessment.  TAC is defined as total directed landings.  
TAC for 2007 through 2009 would be 2.76 mp and TAC for 2009 through 2012 
would be 3.87 mp.  TAC for 2013 and later would be 4.2 mp.   

 
This alternative sets each three-year constant catch step as the average of the three-year constant 
F increment.  This alternative is very similar to a rejected alternative in Secretarial Amendment 2 
which used the second value (2.79 mp, 3.9 mp) for each three-year interval.  Again, the yield in 
2007 will likely be unaffected by any new regulations.  Because biomass continues to increase 
through about 2020, yield can be allowed to increase to 4.2 mp after 2012.  This alternative 
would require reductions in directed yield of approximately 10.7 percent.  However, this plan is 
likely to lead to overruns in the third or possibly in the second year of each step.  
 

Alternative 4: Modify the TAC levels for the 2007 through 2012 as the directed yield 
for each year as defined by the constant F projection at 60 percent of F2004.  Overrun 
caps would be set at 50 percent for any single year, 20 percent for any two-year 
period, and zero percent for each three-year period (2007 – 2009 and 2010 – 2012).  
TAC for 2013 and later would be 4.2 mp with the same single-year and multiyear 
caps as the rebuilding period.   

 
Alternative 4 establishes target TACs each year as defined by the constant F projection at 60 
percent of F2004 from the 2006 assessment.  The target yield for the first year would be 2.18 mp 
and require regulations to reduce directed yield by 29.5 percent.  However, the 2007 TAC and 
following year TACs are considered targets, not hard TACs.  Therefore, this alternative allows 
directed yields to vary from target TAC each year provided that the total of directed yields for 
2007 – 2009 and for 2010 – 2012 are equal to or below the total of the target TACs.  This allows 
some variation in the landings which is typical of all fisheries without hard quotas on all sectors.  
Variability is usually associated with changes in availability brought on by recruitment pulses or 
short-term environmental conditions such as red tide or weather conditions; whereas, trends are 
usually brought on by long-term environmental conditions or fishing pressure.  Large overruns in 
the early years of each interval would be difficult to overcome by naturally occurring reductions 
in later years.  To compensate for this possibility, an overrun cap of 50 percent is established for 
any single-year and a cap of 20 percent overrun is established for any two-year running total.  
Exceeding either the single-year or the two-year cap would trigger an overfishing condition 
requiring additional management measures before the three-year increment is complete.  
Historical landings of greater amberjack have varied by as much as 118 percent increases and 70 
percent decreases between any two years.  Landings in 1989 and 1991 each exceeded the 50 
percent cap by more than two times and would have triggered new management measures under 
this Alternative.  Historical landings showed increases from 1999 through 2003, consistent with 
what might be expected under a rebuilding plan that allowed spawning stock biomass to increase 
linearly.  Directed landings were 19 percent above what would have been predicted in 1998 and 
ten percent above what was expected in 2003.  Other years were equal to or below predicted 
values.  None exceeded the 50 or 20 percent caps but the 1998 through 2000 three-year total 
would have exceeded the predicted total by about three percent.  The maximum allowed directed 
yield for 2007 would be 3.26 mp based on the target yield of 2.177 mp.  If the directed yield of 
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3.26 mp was attained in 2007, then the 2008 maximum directed yield would have to be less than 
2.7 mp to not trigger an overfishing condition.   
 

Alternative 5:  Modify the TAC levels for 2007 through 2012 as the projected 
constant F direct yield for each year as defined by the constant F projection at 60 
percent of F2004.  A recreational overage occurs when the sum of total landings 
reported by the headboat survey, the Texas Parks and Wildlife survey, and by 
MRFSS calculated as MRFSS Estimate*(1 - PSE) where PSE is the proportional 
standard error of the estimate associated with MRFSS landings data, exceeds the 
recreational portion of the projected TAC.  If an overage occurs for X consecutive 
years, then the recreational portion of the TAC would be reduced in the next X 
years by a percentage equal to the average percent overage during the previous X 
years.   

 
This alternative is borrowed from the South Atlantic Council’s Snapper-Grouper Amendment 15. 
It incorporates the error in the estimated landings to determine when an overage has occurred.  
Only MRFSS and Texas Parks and Wildlife Department (TPWD) landings estimates are 
collected using survey methodology which allows calculation of error estimates.  All other 
landings data collection programs are censuses intended to collect landings data without error.  
This alternative uses the total recreational landings from all sources, headboat, TPWD, and 
MRFSS; then subtracts the proportional standard error (PSE) in pounds from MRFSS.  If this 
calculated value exceeds the recreational share of TAC, then an overage has occurred.  Recent 
MRFSS landings represent approximately 65 percent of total greater amberjack landings and 
approximately 90 percent of total recreational landings.  The PSE values in recent years have 
averaged about 10.5 percent allowing about a 10 to 12 percent increase in recreational landings 
above TAC for X years before an overage is declared.  If this Alternative is chosen as a 
preferred, it would apply to the recreational portion of the directed TAC from whichever 
Alternative 1 – 3 was preferred.  This Alternative would not be used if Alternative 4 is chosen as 
the preferred because overages are built into Alternative 4.   
 
This method for determining when an overage has occurred in the private recreational and for-
hire may be acceptable since MRFSS landings are more than an order of magnitude larger than 
the rest of the greater amberjack recreational fishery.  However, this method does not account for 
the natural variation in recruitment and other changes in the availability of a stock which 
typically exceed the PSEs of the estimates.  Additionally, the annual PSEs for each year are not 
known until a month or two into the following year; so, if the landing were to exceed the total 
allowed yield for X years, management regulations would lag by about two years from the 
declaration of overfishing.  
 

3.5 Management Actions to Achieve TAC 
 
The following discussion provides ranges of possible reductions that the management tools (bag 
limits, trip limits, size limits and seasonal closures) can provide.  
 
Vessel Limits 
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The recreational fishery is currently under a one-fish per person bag limit.  To reduce the 
recreational fishery further using this tool would require switching to vessel limits.  Recreational 
catch per vessel trip were derived from MRFSS, Headboat and TPWD data for the period 2003 
through 2005 (Strelcheck, personal communication).  The highest vessel catch per trip (50 fish) 
was on headboats; for MRFSS charter vessels, the highest vessel catch was 10 fish; and for 
TPWD and MRFSS private recreational, it was 7 and 8 fish respectively.  Headboats land less 
than 10 percent of the harvest but would be the most affected by any vessel limit.  The 2006 
stock assessment used 20 percent release mortality for all sectors of the fishery.  Results indicate 
that a vessel limit of 2 fish would be required to reduce the harvest enough to accomplish the 
reduction necessary with a vessel limit only (Table AJ-3).  
 

Table AJ-3.  Weighted recreational percent reduction 
for various vessel limits and release mortality rates 
(2003-2005 average)  

Vessel limit 
Release mortality 

0% 
Release mortality 

20% 
10 3 3 
9 4 3 
8 5 4 
7 7 5 
6 8 7 
5 13 10 
4 19 14 
3 30 22 
2 44 31 
1 63 43 
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Trip Limits 
Commercial catch per vessel were obtained from the NMFS logbook data from 2003 through 
2005 (Strelcheck, pers. com.).  Catches were not separated by gear type but about 90 percent of 
the landings are from vertical line gear so it is assumed that they will be most affected by any 
trip limit.   Approximately two percent of the trips land in excess of 3,500 pounds gutted weight, 
but those trips account for about 12.8 percent of the landings.  A trip limit of approximately 
1,700 pounds gutted weight would be required to reduce commercial landings by 29.5 percent 
(Table AJ-4).  
 

Table AJ-4.  Commercial percent reduction in 
landings for various trip limits (pounds gutted weight) 

Year 
Trip limit 2003 2004 2005 2003-05 

200 73.1 73.8 70.0 72.6 
400 61.0 62.2 57.8 60.6 
600 52.8 54.1 49.4 52.4 
800 46.6 47.8 43.1 46.2 
1000 41.9 42.8 38.0 41.2 
1200 37.9 38.7 33.7 37.2 
1400 34.5 35.2 30.2 33.7 
1600 31.3 32.4 27.0 30.6 
1800 28.5 29.9 24.2 27.9 
2000 26.0 27.7 21.7 25.5 
2200 23.7 25.7 19.6 23.4 
2400 21.5 24.0 17.8 21.5 
2600 19.7 22.5 16.2 19.8 
2800 18.1 21.1 14.6 18.3 
3000 16.6 19.9 13.3 17.0 
3200 15.3 18.7 12.3 15.8 
3400 14.2 17.7 11.3 14.7 
3600 13.1 16.7 10.5 13.7 
3800 12.1 15.7 9.7 12.8 
4000 11.2 14.9 8.9 12.0 
4200 10.3 14.1 8.2 11.1 
4400 9.5 13.4 7.6 10.4 
4600 8.7 12.7 7.0 9.7 
4800 8.0 12.1 6.6 9.1 
5000 7.4 11.6 6.2 8.6 
6000 4.9 9.7 5.0 6.6 
7000 3.2 8.2 4.0 5.2 
8000 2.1 6.9 3.2 4.1 
9000 1.5 5.7 2.8 3.3 
10000 0.9 4.6 2.5 2.6 
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Size Limits 
Recreational landings by size were derived from MRFSS, Headboat and TPWD data for the 
period 2003 through 2005 (Strelcheck, pers. com.).  Recreational size limits are currently set at 
28 inches FL.  There was little difference in the size of fish caught by Mode (private recreational, 
charter, headboat) or by TPWD surveys so all sectors and regions should be affected similarly.  
Again, results should be based on 20 percent release mortality.  The size limit for the recreational 
fishery would have to be increased to 32 inches FL to obtain 29.5 percent reduction in landings 
(Table AJ-5).  Any increase in size limit will likely increase dead discards although less so than 
for the commercial fishery.  
 

Table AJ-5.  Recreational weighted percent reductions in 
weight for various size limits and release mortality rates 
(All Modes, 2003-2005 average. 

Percent Reduction 
Size Limit rel = 0% rel = 10% rel = 20% rel = 30% 

28 0.0 0.0 0.0 0.0 
29 7.8 7.0 6.2 5.4 
30 17.9 16.1 14.3 12.5 
31 28.8 25.9 23.0 20.1 
32 39.9 35.9 31.9 27.9 
33 49.4 44.4 39.5 34.5 
34 54.9 49.4 43.9 38.4 

 
Commercial sizes of fish landed were derived from the TIPs sampling program (Strelcheck,pers. 
comm.).  Size limits are currently set at 36 inches FL for the commercial fishery.  Vertical line 
fishermen which land 90 percent of commercial greater amberjack will be affected most by any 
change in minimum size; while longline gear catch only about ten percent of the commercially 
caught greater amberjack and also catch the largest fish, averaging 40 inches FL versus about 31 
inches for other gears.  The size limit would have to be increased to 40 inches FL to attain a 29.5 
percent reduction in commercial landings (Table AJ-6). 
 

TableAJ- 6.  Commercial weighted percent reductions in 
weight for various size limits and release mortality rates 
(2003-2005 Average)  

Weighted Reduction 
Size limit rel =0% rel =10% rel =20% rel =30% 

36 0 0 0 0 
37 8 7 6 5 
38 19 17 15 13 
39 27 25 22 19 
40 37 34 30 26 
41 48 43 38 33 
42 57 52 46 40 
43 65 59 52 46 
44 72 65 58 50 
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Season Closures  
Landings by month from the Accumulated Landings System (ALS) for the commercial fishery 
and from the MRFSS for the recreational fishery were averaged for the years 2003 through 2005 
in Table AJ-7.  There is currently a closed season from March – May for the commercial fishery.  
Landings from the commercial fishery seem to peak before and after the closed season; whereas, 
overall recreational landings peak during May and June.  A 29.5 percent reduction in landings 
from the commercial fishery could be obtained by adding February and June to the closed 
season.  Primary seasons for greater amberjack fishing are March through June for charter 
vessels, May through August for private recreational fishermen, and April through June for the 
headboat fishery.  Using a seasonal closure to reduce the landings from the recreational fishery 
would require closing more than three months except during the peak season of May and June.   
 

Table AJ-7.  Percent landings by month 
for greater amberjack (2003-2005 
average) 
Month Commercial Recreational  

1 10.4% 5.9% 
2 10.6% 6.7% 
3 0.8% 10.2% 
4 0.2% 10.5% 
5 0.6% 18.0% 
6 19.0% 16.7% 
7 14.4% 9.9% 
8 16.6% 9.6% 
9 8.1% 4.9% 
10 6.4% 5.1% 
11 6.5% 1.2% 
12 6.5% 1.2% 

 
Quotas 
Quotas could be established for either the commercial or recreational sectors; however, typically, 
they are only applied to the commercial fishery.  During 2001 through 2004, the commercial 
fishery harvested an average of 29.7 percent of total landings.  The commercial quota would be 
0.646 mp if the Alternative 2 rebuilding plan were chosen and 0.819 mp if Alternative 3 
were chosen.   
 
If a quota was to be considered for the recreational fishery, it would likely have to be a closed 
season expected to reduce harvest to the target quota.  Data collection in the recreational fishery 
is not timely enough to consider closures based on in-season analyses.  Annual estimates of catch 
could be used to adjust the closure for the following season.  This process would be equivalent to 
establishing a new closed season each year.  If the Alternative 2 rebuilding plan were chosen, the 
2008 fishing season would end on July 7 and if Alternative 3 were chosen, the 2008 season 
would end on September 11, assuming no additional management measures were used.   
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3.6 Action 9.  Management Options to reduce directed yield and achieve TAC. 
 
Any one of the possible management tools can be used independently to affect a 10.7 percent 
reduction in greater amberjack landings.  However, if the constant F scenario is chosen, the 29.5 
percent reduction using a single management tool is a significant change.  It may be more 
acceptable to use a combination of measures to produce the required reductions and the 
combinations that could work are many.  Table AJ-8 offers examples of alternative ways that 
would accomplish the 10.7 or 29.5 percent reductions.  Alternatives using size limit increases 
have not been offered for the commercial fishery because dead discards in the commercial 
fishery are roughly half of the total commercial harvest under the current 36 inch FL size limit.  
Trip limits or additional closed seasons could be used to reduce the size limit and subsequently 
reduce dead discards but the analyses have not been done.  This document does not currently 
specify specific Alternatives for the recreational or commercial fisheries.  Many options are 
available and once the Council selects which tools they prefer to use, specific alternative can be 
developed. 
 

Table AJ-8.  Alternatives for reducing landings of greater amberjack in the 
commercial and recreational fishery 
Rebuilding 
Alternative Alternative 2 Alternative 3 
  Initial reduction = 29.5% Initial reduction = 10.7% 
Management Options     
Recreational      

Vessel limit 2 fish 5 fish 
  31% reduction 10% reduction 

Size limit 32"  30"  
  31.9% reduction 14.3% reduction 

Season closure March 1 - May 15  April 
  29.7% reduction 10.5% reduction 

Season+Vessel limit March-April & 5 fish   
  29% reduction   

Season+size February-March & 30" September & 29" 
  29% reduction 10.9% reduction 
Commercial      

trip limit 1,600 pounds 4,400 
  30.6% reduction 10.4% reduction 

Season  Add June 1 - July 23 Add February 
  29.6% reduction 10.6% reduction 

Trip & Season 3,700 pounds & June   
  29.7% reduction   

Trip & Season 2,500 pounds & February   
  29.1% reduction   

Quota 
 

0.647 mp 
29.5% reduction 

0.819 mp 
10.7% reduction 
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4 Gray Triggerfish 

4.1 Assessment Overview 
 
Gray triggerfish is the only Balistid of 40 species of reef fish in the management unit for the Gulf 
of Mexico Reef Fish FMP, implemented in November, 1984.  Two assessments of gray 
triggerfish were conducted in 2001using different versions of a generalized surplus production 
model (Valle, et al. 2002; Porch, 2001).  Both assessments indicated that the stock was 
significantly overfished and undergoing overfishing.  Fishing mortality rates were 65 to 70 
percent too high and biomass estimates were 15 to 42 percent of BMSY.  However, all the models 
run by Valle, et al. 2002 and Porch, 2001, were highly sensitive to parameter input restrictions 
and all but one indicated that the stock had been severely overfished from the beginning of the 
time series.  This was considered unrealistic since gray triggerfish was not a desirable target 
species.  Additionally, it was unknown what effect the 12 inch total length (TL) minimum size 
limit implemented in 1999 would have.  So no new regulations were implemented based on the 
results of these assessments.   
 

Table GT-1.  Status determination criteria and stock status of gray triggerfish.  Reproduced 
from SEDAR 9 Review Workshop Advisory Report, 2006.  

Parameter  Base Value (Low-High Steepness)   
Population parameters and management benchmarks  
F20%SPR    0.419    
F30%SPR = MFMT   0.269   
F40%SPR   0.186   
FMSY    0.45 (0.294-0.525) 
SSBMSY (measured as egg production) 1.21t (1.78t-1.049t) 
SSB30%SPR   2.094t (1.967t-2.109t) 
SSB20%SPR = MSST  1.316t (1.083t-1.355t) 
FOY    Not defined   
MSY (lbs, including shrimp bycatch 1.638m (1.441m-1.707m) 
Stock paramenters in 2004     
F2004      0.435 (0.431-0.435) 
F2004/MFMT   1.62 (1.6-1.62)  
F2004/FMSY   0.97 (1.47-0.83) 
F2004/OY   Not defined   
SSB2004 (eggs)   1.345t (1.323t-1.351t) 
SSB2004/MSST   1.02 (1.22-1)  
SSB2004/SSBSPR30%   0.642 (0.67-0.64)  
SSB2004/SSBMSY    1.11 (0.74-1.29) 

 



 
A new stock assessment was completed in 2006 using an age-structured production model 
(SEDAR 9, Assessment Report 1, 2006).  The stock was determined to be undergoing 
overfishing but it was uncertain whether the stock was also overfished (Table GT-1).  Based on 
the definition of MFMT (F30%SPR), the current fishing mortality rate is about 62 percent too high 
(Figure GT-1).  The Review Panel also examined biomass based fishing mortality rates which 
were in the range of FMSY but felt this measure was not acceptable because it was sensitive to the 
stock-recruitment relationship which is poorly estimated.  The Review Panel stated that no 
conclusion could be made whether the stock is overfished although it appears to be approaching 
an overfished condition.  Based on the definition of MSST (SSB20%SPR), current stock biomass as 
measured in eggs is slightly above the threshold but may be driven below the threshold in the 
near future (Figure GT-2).  As reference for the two Figures showing historical stock condition, 
landings are provided in Table GT-2. 
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Figure GT-1.  Gray triggerfish fishing mortality estimates from 1963 through 2004. Fishing mortality at MSY and 
30% SPR are shown. 
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Figure GT-2.  Gray Triggerfish spawning stock biomass estimates from 1963 through 2004.  Virgin stock biomass, 
biomass at MSY and biomass at 30 and 20 percent SPR (current definition of MSST) are shown.  
 
Subsequent to the completion of the SEDAR 9 assessment and review of gray triggerfish, the 
Council requested an evaluation of the catch per unit effort (CPUE) indices using only trips 
which caught gray triggerfish rather than all trips that targeted reef fish typically caught with 
vermilion snapper.  The Council’s Reef Fish AP believed that gray triggerfish must be targeted 
using smaller hooks than would be used for typical reef fish fishing.  The CPUE indices were 
rebuilt using only positive trips and then the base SEDAR 9 stock assessment model was rerun 
with the new indices (Sladek Nowlis, 2006a).  Results using the new indices improved the 
biomass estimates slightly (3.6 percent) and moved the status of the stock further above the 
overfished condition.  The estimate of current F (2004) decreased by 10 percent which decreased 
the estimate of overfishing from 62 percent too high to 53 percent too high.  However, Sladek 
Nowles (2006a) recommends that the original bases assessment with zero trip identified by the 
Stevens and McCall method to identify target trips (SEDAR9-AW-07, 2006) is the most 
defensible method because there are times when fishers use methods that are capable of catching 
gray triggerfish but do not. Adding those zero trips improves the likelihood that the CPUE 
indices are a reasonable representation of relative stock abundance.  Also, since the inclusion of 
zero trips had a small effect on the overall outcome of the assessment, it would appear that 
vermilion snapper are more ubiquitous in overall reef fish fishery catches than might be expected 
if only specific gear could catch them.  
 
 37



 38

 

Table GT-2.  Catches.  Directed fleet expressed in pounds, while shrimp bycatch is 
expressed in the number of age - 1 equivalent fish.  

Year Rec-E Rec-W Comm-E Comm-W 
Total 
Directed 

Shrimp 
bycatch 

1981 748,779 179,617 64,498 25,362 1,018,256 1,467,734 
1982 2,032,601 362,711 62,959 33,714 2,491,985 1,206,518 
1983 397,614 387,301 49,588 23,831 858,334 1,462,755 
1984 120,970 844,623 37,445 32,749 1,035,787 304,994 
1985 280,865 479,950 54,840 37,786 853,441 855,586 
1986 898,096 79,077 72,858 22,771 1,072,802 279,374 
1987 1,135,998 199,066 89,313 34,290 1,458,667 1,044,555 
1988 1,638,073 158,328 137,978 57,084 1,991,464 1,364,168 
1989 1,765,965 212,002 230,361 87,271 2,295,599 906,437 
1990 2,313,261 184,941 359,686 99,351 2,957,239 1,286,703 
1991 1,688,392 399,955 341,319 103,211 2,532,877 523,154 
1992 1,434,485 688,825 338,119 112,076 2,573,505 3,100,516 
1993 1,317,044 309,425 381,279 177,448 2,185,197 432,660 
1994 1,152,103 186,425 251,578 153,141 1,743,248 1,951,471 
1995 1,139,967 329,441 207,212 130,664 1,807,284 1,065,855 
1996 618,125 226,006 142,185 125,332 1,111,647 1,498,133 
1997 664,794 100,211 107,780 76,909 949,694 1,751,775 
1998 560,509 93,309 106,153 70,571 830,542 1,004,208 
1999 445,430 43,997 116,194 102,826 708,447 242,742 
2000 337,241 109,209 63,042 95,095 604,586 1,656,166 
2001 487,622 152,572 108,464 67,718 816,375 490,376 
2002 721,872 77,016 148,600 86,963 1,034,451 5,115,407 
2003 856,626 58,622 166,425 85,385 1,167,059 854,441 
2004 951,559 78,092 141,411 77,122 1,248,184 167,162 

 NOTE: E = statistical grids 1-12 and W = statistical grids 13 - 21 
 

4.2 Thresholds and Benchmarks 
 
No benchmarks have been set specifically for gray triggerfish.  Amendment 1 to the Reef Fish 
FMP, implemented in 1990 before the Sustainable Fisheries Act (SFA), was passed, established 
the Minimum Spawning Stock Biomass (MSST) at 20 percent SPR for all reef fish species.  The 
Generic SFA Amendment proposed SFA definitions for OY, MSST and MFMT for three reef 
fish species and generic definitions for all other reef fish.  The definition of MFMT for other reef 
fish, F30%SPR , was approved and implemented; however, those for OY and MSST were not.  This 
is the first time that a Reef Fish amendment will address gray triggerfish since the SFA was 
passed, so Council should establish SFA compliant definitions for the benchmark OY and for the 
threshold MSST.  The Council may also wish to redefine the threshold for MFMT; having MSST 
and MFMT thresholds based on different levels disconnects them to some extent.  Based on a 
MFMT threshold of F30%SPR, fishing mortality has been from 30 percent to 147 percent too high 
over the years with observed catch data (1981 – 2004); whereas, under the current MSST 
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threshold of SSB20%SPR , the stock has only been overfished during a short period in 1998 and 
1999.  Ideally, a stock should not be able to undergo significant overfishing for very long before 
the biomass is reduced to an overfished condition.  All the following Alternatives, except the 
status quo, use a common base SPR or MSY level.   
 

4.3 Action 10.  Proposed Threshold and Benchmark Alternatives. 
 

Alternative 1: Set minimum stock size threshold (MSST), maximum fishing mortality 
threshold (MFMT), maximum sustainable yield (MSY), and optimum yield (OY) 
based on SPR.  

 
a.   Status quo – MSST = SSB20%SPR measured in number of eggs (1.316 

trillion eggs); MFMT = F30%SPR (0.269); OY = the yield at F20%SPR (F = 
0.419), OY in pounds not defined).   

 
b.   MSST = SSB20%SPR SSB measured in number of eggs (1.316 trillion eggs); 

MFMT = F20%SPR (0.419); MSY = the yield associated with MFMT and 
OY = the yield at 75 percent of MFMT (F = 0.314, OY in pounds not 
defined).   

 
c.   MSST = SSB30%SPR SSB measured in number of eggs (2.094 trillion eggs); 

MFMT = F30%SPR (0.269); MSY = the yield associated with MFMT and 
OY = the yield at 75 percent of MFMT (F = 0.202, OY in pounds not 
defined).   

 
Alternative 2: Set minimum stock size threshold (MSST), maximum fishing mortality 

threshold (MFMT), maximum sustainable yield (MSY) and optimum yield (OY) 
based on biomass.  MSST = (1-M)*SSBMSY measured in number of eggs (0.88 
trillion eggs); MFMT = FMSY (0.45); MSY = the yield associated with MFMT and 
OY = the yield at 75 percent of MFMT (F = 0.337), OY in pounds not defined). 

 
Alternative 1a maintains MSST at SSB20%SPR which is the second most conservative of the 
alternatives.  The base SSB20%SPR level was defined in Amendment 1 to the Reef Fish FMP and 
has not been replaced with a SFA compliant definition; so, it is questionable whether this 
definition is still valid.  The stock is just above SSB20%SPR and is therefore not overfished.  
MFMT is specified as F30%SPR, currently estimated to be 0.269. This definition was approved 
through the Generic Sustainable Fisheries Act Amendment in 1999.  F is about 62 percent too 
high with this definition.  OY is expressed as the yield associated F20%SPR based on Amendment 
1 and may not be valid for the same reason as for MSST.  OY expressed as 75 percent of MSY 
or MSY proxy is the NMFS recommended definition.  MSY has not been defined.  Alternative 
1b maintains MSST at SSB20%SPR and sets MFMT at F20%SPR as well.  Under these definitions the 
stock would be neither overfished or undergoing overfishing. However, the Council has never set 
MFMT below F30%SPR and the 20%SPR level is also below that recommended by NMFS.  MSY 
and OY would be defined in terms of MFMT.  Alternative 1c sets MSST at SSB30%SPR and sets 
MFMT at F30%SPR.  At this level, 2.094 trillion eggs, the stock would be considered overfished as 
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well as undergoing overfishing.  This is the most conservative of the SPR-based alternatives and 
matches the SPR level currently established for MFMT.  MSY and OY would be defined in 
terms of MFMT. However, MSST, MSY and OY values based on SPR levels were disapproved 
by NMFS in the generic SFA Amendment.  The reason given at the time was that these were not 
biomass-based.  Alternative 2 sets MSST at (1-M)*SSBMSY which equates to 0.88 trillion eggs 
and the stock would not be considered overfished.  MFMT is set at FMSY, currently estimated to 
be 0.45.  MSY and OY would be defined in terms of MFMT.  Most recent thresholds have been 
biomass based; however, the SEDAR Review Panel felt that since stock – recruitment 
relationships are poorly known for gray triggerfish, SPR based thresholds are better known.   
 

4.4 TAC to end overfishing. 
 
Projections to determine the level of reductions necessary to end overfishing of the Gulf of 
Mexico gray triggerfish (Balistes capriscus) stock (SEDAR 9-Stock Assessment Report 1) 
received little attention at the time of the review workshop, and two questions have come up 
since.  In Table 7 of the Post-Review Workshop, the spawning stock biomass ratios and fishing 
mortality ratios in the pre-2005 years of the table do not agree with the base run discussed earlier 
in the document and the catches in the table were reported as the estimated values, not the 
observed values.  Updated projections have been provided (Sladek Nowlis 2006b)  
Projections indicate that substantial reductions in catch are necessary in 2007 to end overfishing, 
but more limited reductions would be sufficient to avoid a future overfished condition (Table 
GT-2).  Fishing rates equal to 75% of FMSY would be sufficient to maintain a population above 
the overfished threshold of B20SPR; however, this rate is well above the overfishing threshold of 
F30. Catches would have to be reduced by 35 percent in 2007 to prevent further overfishing if 
MFMT is set to F30%SPR.  The following discussion provides ranges of possible reductions that 
the management tools (bag limits, trip limits, size limits and seasonal closures) can provide. 
 

TABLE GT-2—Projections Under Various Fishing Mortality Scenarios   
All projections based on new management measures starting in 2007. 
Catches (*1000 lbs)      
Year No F Current F FMSY 75% FMSY F30%SPR 75%F30%SPR 
2004 1,248 1,248 1,248 1,248 1,248 1,248 
2005 1,100 1,100 1,100 1,100 1,100 1,100 
2006 1,060 1,060 1,060 1,060 1,060 1,060 
2007 0 1,023 1,081 841 686 526 
2008 0 996 1,031 873 750 605 
2009 0 979 996 903 809 681 
2010 0 968 972 929 860 749 
2011 0 961 956 950 902 806 
2012 0 956 946 966 935 853 
2013 0 953 939 976 958 888 
2014 0 951 934 983 975 913 
2015 0 949 930 988 986 932 
2016 0 948 928 992 994 945 
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Bag limits 
Recreational catch per angler has been as high as 18 fish but catches per angler above 10 fish 
represent less than three percent of the landings.  Apparently, no fisherman limits out at 20 fish.  
Private recreational fishermen would be most affected by any reduction in bag limit; charter 
vessels would be slightly less affected and headboats rarely catch more than two fish and would 
be unaffected.  A bag limit of two fish would reduce recreational landings by 33 percent and a 
one-fish bag limit would be required to obtain a minimum 35 percent reduction.   
 

Table GT-3.  Weighted percent reduction for 
various recreational bag limits (All Modes) 

Year 
Bag Limit 2003 2004 2005 2003-05

20 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0
18 0.0 0.1 0.0 0.0
17 0.1 0.1 0.0 0.1
16 0.1 0.2 0.0 0.1
15 0.2 0.2 0.0 0.2
14 0.3 0.3 0.0 0.2
13 0.5 0.5 0.0 0.4
12 1.5 0.7 0.0 0.8
11 2.7 1.0 0.0 1.3
10 4.2 1.4 0.1 2.0

9 6.3 2.0 0.6 3.1
8 8.9 3.1 1.3 4.6
7 12.0 4.6 2.2 6.5
6 15.2 6.4 3.4 8.7
5 19.3 9.2 5.3 11.8
4 24.8 12.9 8.4 16.1
3 31.6 20.3 13.9 23.0
2 40.4 31.3 22.6 32.8
1 55.8 51.9 39.7 50.8

 
Trip Limits 
Commercial trip limits have not been analyzed as of this draft.  They can be done if the Council 
chooses.  
 
Size Limits 
Recreational landings by size were derived from MRFSS, Headboat and TPWD data for the 
period 2003 through 2005 (Table 4).  Recreational size limits are currently set at 12 inches TL.  
There was little difference in the size of fish caught by Mode (private recreational, charter, 
headboat) or by TPWD surveys so all sectors and regions should be affected similarly.  Release 
mortality is estimated to be 1.5 percent so the effective reduction should be based on that release 
mortality.  The size limit for the recreational fishery would have to be increased to 15 inches TL 
or 13 inches FL to obtain a 35 percent reduction in landings.  Any increase in size limit will 
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likely increase dead discards.  
 
Commercial sizes of fish landed were derived from the TIPs sampling program.  Size limits are 
currently set at 12 inches TL (Table GT-4).  Results indicate that while longline gear catch only 
about ten percent of the commercially caught gray triggerfish, they also catch the largest fish, 
averaging 23 inches TL versus about 16.5 inches for other gears.  Vertical line fishermen which 
land 90 percent of commercial gray triggerfish will be affected most by any change in minimum 
size.  The size limit would have to be increased to 16 inches TL or 14 inches FL to attain a 31 
percent reduction or 17 inches TL, 15 inches FL, to attain more than a 35 percent reduction in 
landings.  
 

Table GT-4.  Percent reduction in weight of recreationally and 
commercially harvested gray triggerfish for various size limits and 
release mortality rates (2003-05 avg) 

    Recreational Commercial 
    Weighted Reduction Weighted Reduction 

FL in 
TL 
in rel = 0% rel = 1.5% rel = 0% rel = 1.5% 

10.44 12.0 0.0 0.0 0.0 0.0 
11 12.7 5.2 5.1 0.9 0.9 
12 13.9 21.8 21.4 6.6 6.5 
13 15.0 43.1 42.4 17.1 16.8 
14 16.2 60.9 60.0 31.3 30.8 
15 17.4 74.8 73.7 48.8 48.1 
16 18.6 84.0 82.8 64.3 63.3 
17 19.8 88.6 87.3 77.3 76.1 
18 21.0 91.9 90.5 86.1 84.8 
19 22.2 93.9 92.5 89.5 88.2 
20 23.4 95.6 94.1 92.9 91.5 
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Season Closures 
Landings by month from the ALS for the commercial fishery and from the MRFSS for the 
recreational fishery were averaged for the years 2003 through 2005 in Table GT-5.  Landings 
from the commercial fishery seem to peak during April through June.  Primary seasons for gray 
triggerfish fishing are March through June for charter vessels and May through October for 
August for private recreational and the headboat fishery.  Using a seasonal closure to reduce the 
landings by 35 percent from the recreational fishery would require closing a minimum of two to 
three months; whereas, for the commercial fishery, three to four months in the prime season 
would be required.  
 

Table GT-5.  Recreational and 
commercial landings by month (2003 - 
2005) 
Month Recreational  Commercial  

Jan 2.1% 6.3% 
Feb 2.0% 7.4% 
Mar 8.5% 8.9% 
Apr 8.5% 9.1% 
May 13.8% 11.5% 
Jun 13.8% 11.8% 
Jul 12.2% 6.0% 
Aug 11.7% 8.8% 
Sep 9.7% 5.2% 
Oct 10.2% 8.4% 
Nov 3.7% 9.0% 
Dec 3.7% 7.5% 
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4.5 Action 12.  Management Actions to End Overfishing 
 
Any one of the possible management tools can be used independently to affect a 35 percent 
reduction in gray triggerfish landings.  However, percent reduction using a single management 
tool is a drastic change.  It may be more acceptable to use a combination of measures to produce 
the required reductions and the combinations that could work are many.  Table GT-6 offers 
examples of alternative ways that would accomplish the 35 percent reductions.  This document 
does not currently specify specific Alternatives for the recreational or commercial fisheries.  
Many options are available and once the Council selects which tools they prefer to use, specific 
alternative can be developed. 
 
 

Table GT-6.  Alternatives for reducing landings of 
gray triggerfish in the commercial and 
recreational fishery 
  Initial reduction = 38% 
Management Options   
Recreational    

Bag limit 2 fish 
 33% reduction 

Size limit 13 inches FL 
 42% reduction 

Season closure May 1 – July 19 
 35% reduction 

Bag & Size 4 fish & 12" FL 
 34% reduction 

Bag & Season 5 fish & May-June 
  36% reduction 
Commercial    

Size limit 14 inches FL 
 31% reduction 

Season April 1- July 13 
 35% reduction 

Size & Season
12" FL & April 20 – 

June30 
 35% reduction 
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6 APPENDIX 1 - Reef Fish Habitat Sites Off of Gulf Coast of Florida 
 

The following are descriptions of habitat sites identified by Dr. Chris Koenig and Chris Gledhill on 
Figure Gag-5.  Most of these sites are far offshore and generally in 20 to 50 fathoms.  Site locations 
are identified both by latitude/longitude boundaries and by USGS lease blocks and the discussion is 
that of Chris Gledhill and Chris Koenig.  The size of each area in square nautical miles was 
calculated by Kathy Scanlon, U.S. Geological Survey.  

 
 
1. 29 Edge/27 Edge, North and West rim of the DeSoto Canyon  (several sites within the same 
area - total area = 367 sq. naut. mi.) 

  
Area A (62 sq. naut. mi), USGS lease blocks 853-857, 897-901;   

boundaries: N= 30o 09'N, S= 30o 04'N, E=86o 43'W, W=86o 58'W; 
Area B (75 sq. naut. mi), USGS lease blocks 939-942; 983-986, 15-18;  

boundaries: N=30o 04'N, S=29o 57'N, E=86o 53'W, W=87o 05'W; 
Area C (86 sq. naut. mi), USGS lease blocks 57, 58, 101, 102, 145, 146; 

   boundaries: N=29o 57'N, S=29o 48'N, E=87o 05'W, W=87o 16'W;  
Area D (144 sq. naut. mi), USGS lease blocks 185-188, 229-232, 273-276, 317-320, 361-364.  

boundaries: N=29o 48'N, S=29o 33'N, E=87o 11'W, W=87o 22'W. 
 

Discussion: This area includes a site that has been slated for oil and gas development (proposed 
Chevron Development unit 56).  It is a high relief area which has been significant in reef fish 
fishery production but due to proximity from shore has historically received high fishing 
pressure (Moe 1963).  The area is large, but the most significant habitat occurs between 50 and 
150 meters.  A ridge extends about 8 km (5 miles) thru the Chevron site in lease blocks 99, 56, 
and 57.  We broke the area into four discrete blocks, each covered by smaller (5x5 km) lease 
blocks. 

 
The following sites (on charts) are arranged from north to south along the West Florida Shelf: 

 
2.  "Woodward-Clyde" Pinnacles  (42 sq. naut. mi)   

Destin Dome USGS lease blocks 473, 474, 516, 517, 518, 562.  
 boundaries:  NW= 29o 33'N, 86o 11'W    NE= 29o 33'N, 86o 05' W    

   SW= 29o 25'N, 86o 11'W  SE= 29o 25'N, 86o 05'W    
     
 

Discussion: These are high relief (up to 11 m) pinnacles on the 90 m contour reported in the 
Eastern Gulf of Mexico Marine Habitat Study (vol. 1, 1979) by Woodward-Clyde consultants. 

 
3.  "3-to-5s" area (76 sq. naut. mi)    

Destin Dome USGS lease blocks 434, 478, 522, 566, Apalachicola USGS lease blocks 397, 
398, 441, 442, 485, 486, 529, 530.   

 boundaries: NW= 29o 35'N, 85o 56'W    NE= 29o 35'N, 85o 47'W    
   SW= 29o 25'N, 85o 56'W SE= 29o 25'N, 85o 47'W    
     .  

Discussion:  This is a rugged area along the 20 fathom contour just off Panama City.  This was 
listed in Martin Moe's 1963 survey of offshore fishing in Florida and has similar features to the 
Middle Grounds.  The bottom is mostly sand with irregular reef  relief of three to four fathoms. 
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4.  Area North of Johnny Walker site (denoted as Mud Banks by Moe 1963) (28 sq. naut.  mi)  
Apalachicola USGS lease blocks 654, 617, 618, 619.  

 boundaries:  NW= 29o 22'N, 85o 56'W    NE = 29o 22'N, 85o 45'W    
   SW = 29o 19'N, 85o 45'W    SE = 29o 19'N, 85o 5'W  
 

Discussion:  This area is a 7-8 mile rock ledge with a steep seaward slope just north of the 
Johnny Walker, Madison and Swanson sites.  The depth is about 30 fathoms. 

 
 

5.  Madison and Swanson sites (denoted as Whoopie Grounds by Moe 1963)  (115 sq. naut. 
mi).   Apalachicola USGS lease blocks 706, 707, 708, 709, 750, 751, 752, 753, 794, 795, 796, 
797, 838, 839, 840, 841.   
 boundaries:  NW= 29o 17'N, 85o 50'W    NE= 29o 17'N, 85o 38' W    

   SW= 29o 06'N, 85o 50'W SE= 29o 06'N, 85o 38'W    
      

Discussion: This area is denoted in Moe's (1963) fishing survey as having rock ledges with 
relief up to five fathoms (9 m).  There is also plenty of recent anecdotal fishing information 
from port samplers (Debbie Fable, pers. Comm.).  This site also shows confirmed outcrops of 
limestone and reef fish habitat from the reef fish survey (Chris Gledhill, Pascagoula NMFS lab, 
pers. comm.).  Also, (2)  transects through this area by Ludwick and Walton (1957) showed 
pinnacle trends.  Some of these formations have names- Madison and Swanson's Rocks.  This 
site was established as a marine reserve in 1996. 

 
 

6.  Twin Ridges site  (5 sq. naut. mi).  
USGS lease block 979 bordering Apalachicola and Florida Middle Ground bathymetric 
maps.   

 boundaries:  NW= 29o 00'N, 85o 24'W  NE= 29o 00'N, 85o 21'W  
   SW= 28o 58'N, 85o 24'W SE= 28o 58'N, 85o 21'W  

 
Discussion: This is the rugged double ridge line that was mapped with side-scan sonar during 
the spring 1997 cruise (NMFS Panama City, Pascagoula/USGS Woods Hole) showing notable 
reef fish habitat features at 70-80 meters (233-262 feet) depths. This site covers about one lease 
block and is embedded in a larger area marked by Moe (1963).  This area was originally picked 
for survey by NMFS because it enclosed a concentrated area of gag/copperbelly catches 
recorded from recent at-sea reports.  This site is used by researchers as a control site to 
compare the impacts of the Madison-Swanson and Steamboat Lumps marine reserves. 

 
 

7.  Florida Middle Grounds.   (340 sq. naut. mi).   
Large area (irregular polygon) on the 20 fathom isobath that covers about 40 USGS lease 
blocks    

   boundaries::  (A). 28o 42.5'N, 84o 24.8'W;  
     (B). 28o 42.5'N, 84o 16.3'W;  
     (C). 28o 11'N, 84o 0'W;  
     (D). 28o 11'N, 84o 07'W;    
     (E). 28o 26.6N, 84o 24.8'W. 
 

Discussion:  This area was designated in 1982 int the Coral Reef Fishery Management Plan as a 
HAPC (habitat areas of particular concern).  Its coordinates are therefore already fixed. Current 
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restrictions apply to gear--no bottom longlines, traps, pots or bottom trawls. It is thought that 
many species of grouper and snapper spawn in this area. 

 
 

8.  40 Fathom Contour West of the Middle Grounds (denoted as The Edges by Moe 1963) 
(several sites within the same area - total area = 436 sq. naut. mi.) 

 
Area A (61 sq. naut. mi), Florida Middle Grounds USGS lease blocks 147, 148, 149, 150,151, 
191, 192, 193, 194, 195; 

boundaries:  NW= 28o 51'N, 85o12'W  NE= 28o 51'N, 84o 57'W, 
    SE= 28o 46'N, 84o 57'W  SW= 28o 46'W, 85o 12'W; 

Area B (67 sq. naut. mi), Florida Middle Grounds USGS lease blocks 237, 238, 239, 240, 281, 
282, 283, 284; 

boundaries:  NW= 28o 46'N, 85o06'W  NE= 28o 46'N, 84o 54'W, 
    SE= 28o 40'N, 84o 54'W  SW= 28o 40'W, 85o 06'W; 

Area C (57 sq. naut. mi), Florida Middle Grounds USGS lease blocks 326, 327, 328, 329, 370, 
371, 372, 373; 

boundaries:  NW= 28o 40'N, 85o03'W  NE= 28o 40'N, 84o 51'W, 
    SE= 28o 34'N, 84o 51'W  SW= 28o 34'W, 85o 03'W; 

Area D (143 sq. naut. mi), Florida Middle Grounds USGS lease blocks 415, 416, 417, 418, 419, 
459, 460, 461, 462, 463, 503, 504, 505, 506, 507, 547, 548, 549, 550, 551; 

boundaries:  NW= 28o 34'N, 85o01'W  NE= 28o 34'N, 84o 45'W, 
    SE= 28o 24'N, 84o 45'W  SW= 28o 24'W, 85o 01'W; 

Area E (108 sq. naut. mi), Florida Middle Grounds USGS lease blocks 593, 594, 595, 596, 637, 
638, 639, 640, 681, 682, 683, 684, 725, 726, 727, 728; 

boundaries:  NW= 28o 24'N, 84o54'W  NE= 28o 24'N, 84o 42'W, 
    SE= 28o 14'N, 84o 42'W  SW= 28o 14'W, 84o 54'W; 
 
 

Discussion:  Although this site is of low relief, we directly observed a gag and scamp spawning 
aggregations with an ROV on a R/V Chapman survey in 1994.  A Fishery Acoustic System  
(FAS) survey was conducted by NMFS Panama City and Pascagoula in 1996.   This site is also 
listed in  Moe's 1963 survey as an extensive linear area along the 40 fathom isobath scattered 
high relief rocky outcrops of limestone rock extending parallel to the coastline.  At-sea fishing 
surveys also revealed this is currently an active region of commercial grouper fishing. 

 
 

9.  "Steamboat lumps".  (104 sq. naut. mi.)   
Florida Middle Grounds USGS lease blocks 771, 772, 816, 860, 861, 862, 906   
boundaries:  NW= 28 14'N, 84 48'W  NE= 28 14'N, 84 37'W    

   SW= 28 03'N, 84 48'W  SE= 28 03'N, 84 37'W    
      
 

Discussion:  This area is  due W. of Clearwater, Fla. and SW of the Middle Grounds at a depth 
of 40-50 fathoms. These are prominent features reported to be low relief areas with limestone 
rock.  This site was established as a marine reserve in 1996. 
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 10.  " The Elbo".   (107 sq. naut. mi).   
Elbo USGS lease blocks 36, 37, 80, 81, 124, 125, 168, 169, 212, 213, 256, 257, 300, 301;  

   boundaries  NW= 27 57'N, 84 11'W   NE= 27 57'N, 84 05'W  
     SW= 27 38'N, 84 11'W  SE= 27 38'N, 84 05'W  
  

Discussion:  This is a large ridge as wide as three nautical miles composed of limestone rock 
(Moe 1963).  It rises 4-8 fathoms above the  bottom and can be seen on the bathymetric map by 
the 30 fathom isobath due west of Tampa Bay.  

 
 

11.  "Christmas Ridge". (191 sq. naut. mi).   
Charlotte Harbor USGS lease blocks 444, 445, 446, 488, 489, 490, 532, 533, 534, 576, 577, 
578, 620, 621, 622, 664, 665, 666, 708, 709, 710, 752, 753, 754, 796, 797, 798;  
boundaries:  NW= 26o 31'N, 83o 51'W  NE= 26o 31'N, 83o 41'W  

   SW= 26o 06'N, 83o 49'W SE= 26o 06'N, 83o 42'W  
 

Discussion:  The main features of this area  are rock ridges of several fathoms in relief at about 
45 fathom depths.  These ridges follow the depth contours.  

 
 

12.  "Hambone Ridge/the Finger".  (153 sq. naut.  mi).   
Pulley Ridge USGS lease blocks 445, 446, 447, 489, 490, 491, 533, 534, 535, 577, 578, 579, 
621, 622, 623, 665, 666, 667, 709, 710, 711; 

   boundaries:  NW= 25o 31'N, 83o 46'W     NE= 25o 31'N, 83o 37'W  
     SW= 25o 12'N, 83o 46'W SE= 25o 12'N, 83o 37'W  
 

Discussion:  Moe (1963) describes these as well defined rock ridges rising 4-5 F above a flat 
sand bottom along the 40 fathom contour. 

 
 

13.  " Northwest Peaks".   (182 sq. naut. mi).  
Pulley Ridge USGS lease blocks 617, 618, 619, 620, 661, 662, 663, 664, 705, 706, 707, 708, 
749, 750, 751, 752, 793, 794, 795, 796, 837, 838, 839, 840, 881, 882, 883, 884.  
boundaries:  NW= 25o 20'N, 83o 57'W  NE= 25o 20'N, 83o 46'W   

   SW= 25o 02'N, 83o 57'W SE= 25o 02'N, 83o 46'W  
 

Discussion:  This is a relatively deep site with depths below 50 fathoms.  This area is northwest 
of the Tortugas and  has high rock pinnacles with one peak rising to 25 fathoms, but it is not 
depicted on the bathymetric chart.  

 



 
14.   "Riley's Hump".  (11 sq. naut. mi).   
 boundaries:  NW= 24o 32.2'N, 83o 08.7'W  NE= 24o 32.2'N, 83o 05.2'W    
     SW= 24o 28.7'N, 83o 05.2' W SE= 24o 28.7'N, 83o 08.7'W  
      

Discussion:  This area is a  rise between the 20 and 30 fathom isobaths southwest 
of the Dry Tortugas and it covers about one lease block of area This area was 
designated as a mutton snapper spawning grounds in Amendment 5 (supplement) 
of the Reef Fish FMP (1993), and no fishing was allowed in May and June.  The 
area was subsequently encompassed by the Tortugas South marine reserve (60 
sq. naut. miles) which was implemented in July 2001 by Reef Fish Amendment 
19 (also known as the Generic Amendment Addressing the Establishment of the 
Tortugas Marine Reserves). 
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