3.6.2  State Fishery Management

The purpose of state representation at the council level is to ensure state participation in federal fishery management decision-making and to promote the development of compatible regulations in state and federal waters.  The state governments of Texas, Louisiana, Mississippi, Alabama, and Florida have the authority to manage their respective state fisheries.  Each of the five Gulf States exercises legislative and regulatory authority over their states’ natural resources through discrete administrative units.  Although each agency is the primary administrative body with respect to the states natural resources, all states cooperate with numerous state and federal regulatory agencies when managing marine resources.  A more detailed description of each states primary regulatory agency for marine resources is provided in Amendment 22 (GMFMC 2004a).

4.0
BYCATCH PRACTICABILITY ANALYSES

Introduction

Bycatch is defined as fish harvested in a fishery, but not sold or retained for personal use.  This definition includes both economic and regulatory discards, and excludes fish released alive under a recreational catch-and-release fishery management program.  Economic discards are generally undesirable from a market perspective because of their species, size, sex, and/or other characteristics.  Regulatory discards are fish required by regulation to be discarded, but also include fish that may be retained but not sold.

Agency guidance provided at 50 CFR 600.350(d)(3) identifies ten factors to consider in determining whether a management measure minimizes bycatch or bycatch mortality XE "Bycatch mortality"  to the extent practicable.  These are:

1. Population effects for the bycatch species;

2. Ecological effects due to changes in the bycatch of that species (effects on other species in the ecosystem);

3. Changes in the bycatch of other species of fish and the resulting population and ecosystem effects;

4. Effects on marine mammals XE "Marine mammals"  and birds;

5. Changes in fishing, processing, disposal, and marketing costs;

6. Changes in fishing practices and behavior of fishermen;

7. Changes in research, administration, and enforcement costs and management effectiveness;

8. Changes in the economic, social, or cultural value of fishing activities and non-consumptive uses of fishery resources;

9. Changes in the distribution of benefits and costs; and

10. Social effects.

The Councils are encouraged to adhere to the precautionary approach outlined in Article 6.5 of the Food and Agriculture Organization (FAO) of the United Nations Code of Conduct for Responsible Fisheries when uncertain about these factors. 

The directed red snapper fishery has been regulated to limit harvest in order that the stock can recover from an overfished XE "Overfished"  condition.  These regulations have included catch quotas, minimum size limit XE "Size limit" s, seasonal closures, and trip limits for the commercial fishery, as well as an IFQ XE "IFQ"  program.  For the recreational directed fishery, catch quotas, minimum size limits, bag limit XE "Bag limit" s, and seasonal closures have been implemented.  These measures are generally effective in limiting fishing mortality, the size of fish targeted, the number of targeted fishing trips, and/or the time fishermen spend pursuing a species.  However, these management tools have the unavoidable adverse effect of creating regulatory discards, which makes reducing bycatch, particularly in the recreational fishery, challenging.  While the discard mortality rate of the commercial fishery is much higher than that of the recreational fishery, the total number of red snapper released by the recreational fishery during the baseline years, 2001-2003, was substantially higher than that of the commercial fishery.  Discard XE "Discard"  mortality XE "Discard mortality"  can limit the amount by which TACs reduce fishing mortality.  Consequently, each TAC XE "TAC"  alternative previously implemented and currently under consideration, effectively defines an associated bycatch reduction XE "Bycatch reduction"  target.  The Council is considering these bycatch reduction targets in analyzing the practicability of taking additional action to further minimize bycatch and bycatch mortality XE "Bycatch mortality"  in the directed red snapper fisheries.

Reducing red snapper bycatch in the shrimp trawl fishery is also a challenging goal.  Recent information suggests that BRDs used by the shrimp trawl fleet are not as effective as previously thought.  Additionally, the amount of effort expended trawling appears to be much larger factor in measuring and potentially reducing bycatch in this fishery.  In a separated regulatory action the Council is considering a change to the certification criterion for BRDs in order to improve performance of these devices in reducing bycatch.  Available data indicate shrimp effort is currently declining even more rapidly than predicted when the red snapper rebuilding plan XE "Rebuilding plan"  was developed in Amendment 22 to the Reef Fish FMP.  However, there is still a large degree of uncertainty as to the level of effort that would maximize benefits to the shrimp fishery XE "Shrimp fishery" , and that needed to minimize red snapper bycatch to the extent practicable.    Consequently, the Council is considering in this joint amendment the practicability of taking additional action to further minimize shrimp trawl bycatch.

4.1  Penaeid Shrimp Fishery

This analysis evaluates whether existing or reasonably foreseeable regulations in the Gulf of Mexico penaeid shrimp fishery XE "Shrimp fishery"  are effectively minimizing bycatch and the mortality of unavoidable bycatch to the extent practicable, consistent with National Standard 9 of the M XE "M" -SFCMA.  Section 3.0 provides a detailed description of this fishery and the affected environment.

Bycatch in the Fishery:  More than 450 taxa have been identified from shrimp trawls in the Gulf of Mexico (Branstetter 1997), and the average catch is approximately 28 kg per hour (NMFS 1998).  By weight, approximately 67 percent of the catch is finfish, 16 percent is commercial shrimp, and 17 percent is invertebrates.  The fishery is also a substantial source of bycatch mortality XE "Bycatch mortality"  on sea turtles XE "Sea turtles" .  While a diverse fauna is taken, the catch/bycatch is dominated by just a few species.  According to NMFS (1997), the 10 most abundant species, including the shrimp species, comprise between 50 percent and 75 percent of the total catch by weight.  The species composition changes somewhat depending on the area and depth fished, but for the Gulf overall, Atlantic croaker and longspined porgy are the two dominant finfish species taken in trawls, comprising approximately 25 percent of the total catch by weight.  Other commonly occurring species include three species of portunid crabs, mantis shrimp, spot, inshore lizardfish, searobins, and Gulf butterfish.  Red snapper represent less than 0.5 percent of the total catch either by weight or number (Branstetter 1997).  Although red snapper comprise a very small percentage of overall bycatch, the mortality associated with this bycatch impacts the recruitment of older (age 2 and above) to the directed fishery, and ultimately the recovery of the red snapper stock. 

Measures to Address Bycatch:  To address finfish bycatch XE "Finfish bycatch"  issues, especially bycatch of red snapper, the Council initially established regulations requiring bycatch reduction XE "Bycatch reduction"  devices (BRDs), specifically to reduce the bycatch of juvenile red snapper.  In 1998, all shrimp trawlers operating in the EEZ, inshore of the 100-fathom contour, west of Cape San Blas, Florida were required to use BRDs.  To be certified for use in the fishery, a BRD XE "BRD"  had to demonstrate a 44 percent reduction in fishing mortality for age 0 and age 1 red snapper from the baseline years of 1984-1989.  Subsequently, in 2004, BRDs were required in the eastern Gulf of Mexico (east of Cape San Blas, Florida).  BRDs used in this area had to demonstrate a 30 percent reduction in the total finfish biomass, and this measure was implemented to address bycatch reduction for all finfish species.  Only two Gulf states (Florida and Texas) require the use of BRDs in state waters.

In a regulatory amendment approved by the Council in August 2006 and to be implemented by NMFS, the BRD XE "BRD"  criterion for the western Gulf (west of Cape San Blas, Florida), was changed from the 44 percent reduction in red snapper mortality to match the criterion of the eastern Gulf - a 30 percent reduction in total finfish biomass.  The Council changed the criterion for several reasons.  The original criterion placed unnecessary restrictions and logistic limitations to testing a BRD.  Under the old criterion, the efficacy of the BRD was measured by directly applying a reduction in fishing mortality on red snapper attributable to the BRD.  However, in reality, the BRD is evaluated for its ability to reduce catch-per-unit-effort (CPUE XE "CPUE" ) of red snapper; this CPUE value must then be applied to stock size and recruitment values for a given year class to determine a reduction in F; a BRD that can demonstrate a consistent reduction in CPUE would still have a variable reduction rate in regard to F depending on annual recruitment.  Consequently, a more appropriate measure of the efficiency of a BRD to reduce bycatch is to evaluate the reductions in CPUE of a species or species group.  

Even though the Council has moved away from a BRD XE "BRD"  criterion that achieves a specific reduction in red snapper (F), there is a general correlation between the reduction rate of red snapper and the reduction of total finfish (Table 2.6, Figure 4.1.1).  In general, a BRD that effectively reduces 30 percent of the finfish biomass also reduces the catch of juvenile red snapper so that F is reduced by about 20 to 25 percent (See Table 2.6 for comparisons of the more commonly used BRDs at this time).  

The results of the 2005 stock assessment XE "Stock assessment"  for red snapper indicated that substantial additional reductions in bycatch of red snapper were needed for both the directed fishery and the shrimp fishery XE "Shrimp fishery" .  To achieve the rebuilding targets established in Amendment 22 to the Reef Fish FMP, bycatch reduction XE "Bycatch reduction" s in the shrimp fishery need to be increased by as much as 70 percent to 80 percent from the 2001-2003 average, which exceeds current technological abilities through gear modifications.  As noted above, red snapper comprise less than 0.5 percent of the total catch in a net by either weight or numbers; current BRD XE "BRD"  designs achieve between a 20 percent and 40 percent reduction in red snapper CPUE XE "CPUE" .  Given the low overall occurrence of this species per tow, it is not expected that technological advances with gear will be forthcoming in the near future that can, by themselves, achieve levels of reduction recommended to rebuild the red snapper stock under the current plan.  Of the hundreds of experimental BRD designs evaluated over the years, only a few have been able to meet the current (or previous) bycatch reduction criterion target.

To address sea turtle bycatch and associated mortality, NMFS implemented regulations requiring turtle excluder devices (TEDs) in 1987, which were phased in over 20 months.  Originally, TEDs were required on a seasonal basis, and no TEDs were required if the fisherman followed restricted tow times.  Subsequent rulemaking in 1992 required TEDs in all shrimp trawls from North Carolina to Texas, but phased in these requirements to the inshore fishery over a 2-year period.  Over time, TED XE "TED"  regulations have been modified to change the allowable configurations of TEDs with the intent of improving turtle exclusion.  TEDs are required in both state and federal waters.
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Figure 4.1.1.  Relationship between total reduction in biomass of finfish and reductions in fishing mortality for red snapper attributable to bycatch reduction XE "Bycatch reduction" s devices used or tested in the Gulf of Mexico shrimp fishery XE "Shrimp fishery" .

Additional/Future Measures to Address Bycatch:  The 2005 red snapper stock assessment XE "Stock assessment"  provided a broad range of linked scenarios under which the red snapper stock could recover under the current rebuilding targets.  All of these options depended on reducing bycatch mortality XE "Bycatch mortality"  proportionally in both the directed and shrimp fisheries.  Additional reductions in red snapper mortality attributable to the shrimp fishery XE "Shrimp fishery"  could be achieved through direct reductions in shrimp fishing effort; especially effort expended in areas where juvenile red snapper are commonly taken.  There is a very good relationship between shrimp effort and red snapper bycatch mortality, especially in the offshore areas between 10 and 30 fathoms where juvenile red snapper are most abundant (Figure 4.1.2).

Figure 4.1.2.  Distribution of juvenile red snapper across depth.  (From Gallaway pers. comm.
, information provided to SEWG)
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Therefore, achieving additional mortality reductions for juvenile red snapper through effort controls in the shrimp fishery XE "Shrimp fishery"  may be a more appropriate approach than using shrimp landings to establish bycatch quotas or by restricting the number of federal shrimp vessel permits. NMFS Southeast Fisheries Science Center, Galveston Laboratory, analyses demonstrated there is a weak relationship between mortality on ages 0 and 1 red snapper and shrimp landings (Figure 4.1.3).  These estimates indicate that brown shrimp landings only explain 25 percent of the variation observed in juvenile red snapper mortality.  Using total shrimp landings would be even more ineffective because of the multi-species nature of the fishery.  Effort inside 10 fathoms, targeting white shrimp (and seabobs), would not directly affect red snapper.  Very limited numbers of juvenile red snapper occur inside of the 10-fathom contour (Branstetter 1997; Gallaway et al. 1998).  In addition, approximately 10 percent of all shrimp landed (brown, pink, and white shrimp) are landed in the eastern Gulf of Mexico (east of Cape San Blas, Florida), and juvenile red snapper are not common there.  To that end, monitoring total shrimp landings as a proxy for bycatch levels would not provide accurate estimate of impacts to red snapper. 

Figure 4.1.3: Shrimp Trawl Bycatch F-values (Red Snapper) vs. Brown Shrimp Catch
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Similarly, restricting or allocating effort according to the number of active federal shrimp permits may provide a basis for future action, but only after the moratorium, established in GMFMC (2005b), is fully operational one year after its implementation in order to evaluate the moratorium’s effects.  As noted under the discussion for Action 1, the 2005 hurricane XE "Hurricane"  season was the busiest and costliest on record.  Fuel prices reached $3 per gallon, and shrimp prices have not increased.  It is likely fishing effort and landings will be down in 2007, especially from Mississippi and Louisiana vessels.  This impact is discussed in more detail in Sections 2.5.1.2 and 3.2.  Nevertheless, until the moratorium on federal vessel permits is fully implemented, attempting to estimate effort through the permit system as a control on red snapper mortality would be impractical.   

As discussed in detail in Section 3.2.1, in the future, it may be possible to achieve more consistent and precise bycatch reduction XE "Bycatch reduction"  of red snapper through the identification of specific “hot spot” areas where juvenile red snapper are known to be consistently abundant.  As noted above, red snapper are more common in the 10- to 30-fathom depth zone of the western Gulf; however this is an exceptionally large area of the western Gulf and shrimp fishing occurs in many portions of this depth range.  Closing this large area permanently would have substantial impacts to the viability of the brown shrimp component of the Gulf shrimp fishery XE "Shrimp fishery" .

Nevertheless, with additional research, perhaps site-specific locations within these depth strata could be identified where juvenile red snapper are extremely abundant on a consistent basis.  Areas such as these could be closed permanently or perhaps seasonally.  However, even with the existing extensive fishery-independent SEAMAP database and the fishery-dependent observer data for the fishery, such “hot spots” have not been effectively identified.  Additional and extensive offshore sampling would be required to collect the information needed to identify such areas, if such areas actually exist; and this information would have to be correlated with shrimping activity.  While such wide-scale activities are cost prohibitive, preliminary efforts are currently underway.

Whether large or small areas are seasonally or permanently closed, to effectively enforce the closures would require real time monitoring, such as through a vessel monitoring system (VMS).  While VMS is an option being considered for the shrimp fishery XE "Shrimp fishery"  by the Council in the future, it will be a cost to the individual vessel owners to maintain and operate the VMS; monthly service costs are normally borne by the fishermen.  Given the current economic depression of the Gulf shrimp trawl fishery, this could be an excessive cost at the present time. 

The Council is currently evaluating other options to reduce effort or bycatch mortality XE "Bycatch mortality"  that could include limiting the number of days fished per vessel, limiting the amount of gear used, or reducing latent effort that could re-emerge in the fishery should economic conditions improve.  None of these potential actions can be fully evaluated until the proposed moratorium on federal vessel permits is implemented, and fully operational (estimated at the end of 2007).  It is also noted that effort reduction in the shrimp fishery XE "Shrimp fishery" , either from the ongoing declining economic conditions, hurricane XE "Hurricane"  devastation, or regulations, that may be needed to meet the current rebuilding goal for red snapper may reduce the effort in the shrimp fishery to the point where this fishery cannot achieve optimum yield.  

For example, in 2005, landings of brown shrimp were down considerably over recent years, and white and pink shrimp landings were down slightly (Nance 2006b).  Compared to recent years, brown shrimp effort was down over 50 percent in 2005, white shrimp effort for 2005 was down about 20 percent, and pink shrimp effort was down by about a third.  These declines in landings and effort reflect the current economic problems facing the shrimp industry, plus the impacts of the 2005 hurricane XE "Hurricane"  season.  However, for all three species, catch per unit effort (CPUE XE "CPUE" ) - in pounds landed per day fished) has increased substantially over the last three years.  Brown shrimp CPUE in 2005 was 33 percent greater than in 2003 and represents a level not seen since the 1960s.  White shrimp CPUE is up nearly 70 percent, and pink shrimp CPUE is up 33 percent.  In part, pounds landed are higher because the average size of the shrimp being caught for all three species has increased markedly.  Yield curves indicate white and pink shrimp yield is at or near the maximum, but for brown shrimp, increases in effort would produce an increase in yield.  

The following bycatch practicability analysis considers these issues in determining the practicability of additional actions to further reduce bycatch in the Gulf of Mexico penaeid shrimp fisheries through effort targets/caps/controls.

Practicability Analysis

Criterion 1:
Population effects for the bycatch species

As noted in Shrimp Amendment 9, the majority of finfish taken in shrimp trawls, including red snapper, are age-0 and age-1 fish, and most do not survive.  Many of the common species, such as Atlantic croaker, spot, and longspined porgy are short-lived, and have a high natural mortality rate.  Nevertheless, as noted in Shrimp Amendment 10, reductions in bycatch mortality XE "Bycatch mortality"  would be expected to improve the stocks of these bycatch finfish if fishing mortality is simply not offset by natural mortality.  The existing BRDs and TEDs do little to reduce the catch of invertebrates; however, these species (primarily crabs or other crustaceans) are hardier than most finfish, and when brought onboard the vessel they are often returned to the water alive.

The bulk of the bycatch finfish species are not managed at the state or federal level; most are not targeted by any specific recreational or commercial fishery.  Thus, there are no active assessments regarding the status of this collective group of groundfishes.  However, between the directed groundfish fisheries of the 1970s and early 1980s and the continuing shrimp trawl fisheries, there has been substantial juvenescence in groundfish stocks, such as Atlantic croaker and spot.  

Knowledge of the total shrimp trawl bycatch for a given species is important; however, it is meaningful only when considered in conjunction with data on that species' overall stock size, its bycatch by age class, and the magnitude of its bycatch relative to other sources of directed or non-directed fishing mortality (NMFS 1995).  Again, the parameters are not well understood for most species taken as bycatch in shrimp trawls.  

Bycatch mortality XE "Bycatch mortality"  still significantly affects recovery of the red snapper stock.  The 2005 red snapper assessment concluded the stock remains overfished XE "Overfished"  and is undergoing overfishing XE "Overfishing" .  These conclusions are consistent with those of past assessments, despite changes in methodology and status determination criteria XE "Status determination criteria"  (SEDAR 7 2005).  Section 3.4.1 provides a detailed discussion of the major conclusions of the res snapper stock assessment XE "Stock assessment" .  According to the assessment, red snapper fishing mortality rates are too high in both the directed and shrimp fisheries.  While the directed fishery contributes a greater portion of fishing mortality than previously thought, shrimp trawl bycatch of red snapper remains a significant source of mortality.  

The NMFS and the Council previously chose a strategy based on linked fishing mortality selectivities.  This requires that bycatch mortality XE "Bycatch mortality"  reductions of similar magnitudes be required for both the directed fishery and the shrimp fishery XE "Shrimp fishery" . To achieve the rebuilding targets established in Amendment 22 to the Reef Fish FMP, bycatch mortality in the shrimp fishery would need to be reduced as much as 70 percent to 80 percent across all sources (directed commercial fishery, directed recreational fishery, closed season XE "Closed season"  recreational bycatch discard XE "Discard" , and shrimp trawl discard).  As discussed in Section 5.1, such high bycatch reduction XE "Bycatch reduction"  targets are unlikely to be met in the directed fishery sectors.  This amendment considers additional alternatives that are not dependent on a linked scenario.
NMFS believes the use of TEDs has had a significant beneficial impact on the survival and recovery of sea turtle species. The use of TEDs has contributed to population increases documented for Kemp’s ridley turtles.  Kemp’s ridleys are the smallest sea turtle species, and adults can easily pass through the current TED XE "TED"  opening dimensions.  Once the most critically endangered sea turtle, Kemp’s ridley nesting levels have increased from 700–800 per year in the mid–1980’s to over 6,000 nests in 2000.  Since 1990, corresponding with the more widespread use of TEDs in U.S. waters, the total annual mortality of Kemp’s ridley turtles has been reduced by 44–50 percent (TEWG, 2000).  In 2003, the NMFS implemented to revisions to the TED regulations to also protect larger green, loggerhead, and leatherback sea turtles XE "Sea turtles" .

On December 2, 2002, NMFS completed a biological opinion on the effect of shrimp trawling in the southeastern United States (NMFS 2002a) under the proposed revisions to the TED XE "TED"  regulations (68 FR 8456, February 21, 2003).  The opinion determined that the shrimp trawl fishery under the revised TED regulations would not jeopardize the continued existence of any sea turtle species.  This determination was based, in part, on the opinion’s analysis that shows the revised TED regulations are expected to reduce shrimp trawl related mortality by 94 percent for loggerheads and 97 percent for leatherbacks.

Criterion 2:
Ecological effects due to changes in the bycatch of shrimp (effects on other species in the ecosystem)

For the offshore shrimp fishery XE "Shrimp fishery" , almost all shrimp are of marketable size.  There is a minimal discard XE "Discard"  of shrimp in the EEZ.  As an annual stock, shrimp stocks are influenced primarily by recruitment, which is controlled by environmental variability especially in the estuaries, and is not dependent on fishing mortality.  The life history of these species is presented in more detail in Section 3.

Criterion 3:
Changes in the bycatch of other species of fish and invertebrates and the resulting population and ecosystem effects

Improved stocks of groundfish species could have a negative effect on the shrimp population based on results of the NMFS ecological modeling of bycatch reduction XE "Bycatch reduction" .  These results were presented in detail in Shrimp Amendments 9 and 10 and are only summarized here.  Martinez, et al. (1996) projected that the effect of requiring BRDs could be a reduction in the biomass of shrimp by 5.9 percent to 8.2 percent.  These estimates are based on increased predation that could result from an increase in abundance of bottomfish predators and decreased recycling of nutrients if finfish bycatch XE "Finfish bycatch"  biomass is reduced by 50 percent.  Martinez, et al. (1996) made it clear however, that the model predicted the effects on the shrimp stock biomass and not the yield from the fishery.  Information to assess the relationship between the model results and catch by fishermen is not available, and any negative effects of increased predation could be "masked" by annual fluctuations in recruitment and landings.

Criterion 4:
Effects on marine mammals XE "Marine mammals"  and birds

There are minimal, if any, interactions between seabirds and shrimp trawl gear.  Sea birds are a common predator behind shrimp boats, feeding on the discards or feeding on organisms that escape from the net as the gear is brought aboard.  There is some conjecture that they may have developed a dependence on this source of food.  Earlier versions of a trophic ecological model (Browder 1983 and Sheridan et al. 1984) indicated that if 50 percent bycatch were removed from the ocean (e.g., landed and utilized on shore) the shrimp biomass would decline by 25 percent.  If birds were harvesting a significant percentage of the bycatch biomass, a similar effect could occur, but it would be smaller in magnitude because bird guano and the tissues of dead birds would be recycled and contribute to the organic nitrogen pool.  Whether bycatch reduction XE "Bycatch reduction"  will have an adverse impact on bird populations is unknown. 

The southeastern shrimp trawl fishery is listed as a Category III fishery in regard to marine mammal interactions (August 22, 2006; 71 FR 48802).  Based on whale distribution and abundance in the Gulf, the presence of whales in Gulf shrimping grounds is very unlikely (see Section 3.4.3).  There have been no reported interactions between whales and shrimp vessels in the Gulf or even in the Atlantic, where certain species are more common.  Shrimp trawlers move slowly (1 to 2 knots while trawling) which would give a whale or the fishing vessel time to avoid a collision. Based on the above information, the chance of the proposed action affecting species of large whales protected by the ESA is discountable.  Similar to seabirds, dolphins are a common predator behind shrimp boats, feeding on the discards or feeding on organisms that escape from the net as the gear is brought aboard.

Criterion 5:
Changes in fishing, processing, disposal, and marketing costs

As noted under Criterion 6, there have been changes in fishing practices to help increase shrimp retention, such as faster towing speeds and modified retrieval procedures, which may have led to reduced efficiency of the BRDs.  Although the exact reasons for this change in efficiency are not known, in practice, the BRDs do not appear to be meeting the current reduction criterion.  The actions proposed in this amendment (Actions 6 through 8) may cause some shifts in fishing costs if areas are closed for substantial amounts of time.  However, based on recent effort analyses, as discussed under Criterion 6, effort is already shifting to more areas inshore of the proposed time-area closures.  

According to Funk (1998), who examined fleet profitability during the 1965 through 1995 time period, the average annual rate of return (profit as a percentage of revenue) for the fishery as a whole was 12.5 percent, which is a respectable figure for capital investors.  According to a subsequent analysis, whose primary purpose was to evaluate the impacts of recent changes in TED XE "TED"  regulations (NMFS 2002b), the large vessel component of the fishery was profitable to highly profitable between 1998 and 2000.  Nominal shrimp prices were relatively stable and fuel prices were relatively low by historical standards, and abundance tended to be higher than historical averages.  However, since that time, rising fuel costs have and continue to represent a significant portion of the industry’s operating costs (Haby et al. 2003), and a lack of concurrent ex-vessel shrimp price increases has led to a substantial economic downturn, and reduced participation in the fishery.  According to an analysis for the fishery as a whole in 2002, the average rate of return was expected to be approximately -41 percent, with lower loss rates being experienced for the small vessel sector (-30 percent) relative to the large vessel sector (-45 percent).  Since 2002, fuel prices have increased nearly 2.5 times, while average shrimp prices have declined by as much as 40 percent. 

Recent information suggests that these trends are continuing.  Insurance costs have increased to the point where a majority of shrimp vessel owners have chosen not to carry insurance.  Offsetting these conflicting costs/returns, shrimp catch rates (pounds landed per days fished) have increased by nearly 75 percent in the last five years.  Increases in catch rates reduce the average cost per pound of harvesting shrimp.

As noted in the introductory material, these external factors have already played a major role in reducing shrimp effort.  NMFS previously estimated that these declining conditions would likely continue until at least 2012.  However, that analysis assumed the prevailing price and cost structure as it existed in 2002.  As noted in the analysis, the projected effort reductions were likely conservative given indications that imports were continuing to increase, shrimp prices were continuing to decline, and fuel prices and insurance premiums were continuing to increase from their 2002 levels. This situation has been exacerbated by the devastating effects of the 2005 hurricane XE "Hurricane"  season for the Gulf coasts of Louisiana, Mississippi, western Alabama, and north Texas.  As a result of the hurricanes and poor economic returns, the latter of which puts them at a competitive disadvantage in the labor market, vessel owners have also found it increasingly difficult to procure crew.  Lack of labor, particularly experienced labor, has caused some vessels to cease operations, use family as crew, or operate with fewer and less experienced crew.  The use of lower quality labor is likely to increase operational inefficiencies, reduce product quality, and thus possibly reduce shrimp prices and profitability even more.   Based on preliminary 2006 data, NMFS currently estimates shrimp effort may have already decreased to a level such that juvenile red snapper mortality has been reduced by as much as 72 percent compared to the 2001-2003 benchmark years used in the 2005 red snapper stock assessment XE "Stock assessment" .  Current evidence suggests that effort will likely decrease more than initially projected.  Thus, the level of effort at the new industry equilibrium will likely be significantly less than initially projected, and the declines in effort and participation are likely to continue in the short-term.  

Criterion 6:
Changes in fishing practices and behavior of fishermen

Although the original BRD XE "BRD"  sampling effort from 1992 through 1998 documented that the Fisheye and Jones-Davis BRDs are both capable of meeting the certification criterion, recent evaluations of the most commonly used BRD – the Fisheye – indicate it is achieving only about a 10 percent to 20 percent reduction in red snapper bycatch mortality XE "Bycatch mortality"  (Foster 1995).  Similarly, it appears the efficiency of the Expanded Mesh Extended Funnel BRD, currently certified for use in the eastern Gulf, has dropped.  During the original tests of this BRD in the mid-1990s, it achieved between 30 percent and 35 percent reduction in total finfish.  Recent tests of this BRD indicate it is achieving between a 25 percent and 30 percent reduction.  For both examples, the potential of the BRDs have not changed, but it appears fishing behavior, or some other factor in the fleet has changed, which has concurrently affected the overall efficiency of the BRDs. Another factor could be the limited amount of testing data in recent years that has resulted in large confidence limits on these estimates. Additionally, actions to maximize shrimp retention, without concurrent maintenance of fish reductions, may have resulted in a reduction in the effectiveness of the BRD to reduce bycatch. 

It may be possible to address effort reductions by determining the optimal amount of effort required to harvest the available shrimp crop.  That optimal amount may be substantially less than the estimates for MSY XE "MSY" , as it would be curtailed by the need to concurrently reduce the impacts to the red snapper resource.  Therefore, the real shifts would be in the brown shrimp fishery XE "Shrimp fishery" , which is conducted in areas where red snapper are abundant.  This brown shrimp effort could be allocated across all vessels in the fishery, in a manner akin to a trip-based IFQ XE "IFQ"  system.  Each vessel permit holder would be allocated a certain number of days/trips to fish within a season or landings.  An incentive-based program could provide permit holders with additional days at sea during the fishing year if they can document restricted effort by their vessel in high bycatch areas.  Conversely, vessels that remain in high bycatch areas would have days at sea reduced.

Currently, there appears to be a change in the spatial distribution of effort from mid-shelf to nearshore and deeper water areas. Landings in 2005 indicated a substantial shift in catch of white shrimp, which occur closer to shore than brown shrimp, and out of areas where red snapper are abundant.  This shift benefits red snapper, which are more commonly taken as bycatch in the mid-shelf regions.  The actions proposed in this amendment (Actions 6 through 8) may cause some shifts in fishing costs if areas are closed for substantial amounts of time.  However, based on recent effort analyses, as discussed elsewhere in this document, effort is already shifting to more areas inshore of the proposed time-area closures.  Nevertheless, the proposed closures, of limited duration, would not preclude the fishery from achieving OY in the brown shrimp fishery.  The fishery would still have the opportunity to target brown shrimp both in areas inshore and offshore of the proposed time-area closures.  

More direct options to restrict overall shrimp effort, through allocating effort in areas where red snapper are abundant, offers opportunities in the future, but only after the moratorium, established in GMFMC (2005b), is fully operational (one year after its implementation).  Only then will NMFS and the Council have a clear understanding of the vessels remaining in the fishery.  For example, according to the best available landings data, of the 2,666 vessels expected to qualify for federal Gulf shrimp moratorium permits, 2,264 were found to have at least some shrimp landings from the Gulf in 2002 (GMFMC 2005b).  In 2005, this figure fell to about 1,800 vessels.  However, many of these 1,800 vessels were active only prior to the hurricanes.  Even though catch rates were historically high in the months of October-December, the number of active, qualifying vessels fell to approximately 1,200 during the last quarter of 2005.  These figures suggest that effort and participation in the fishery are continuing to decline.

Criterion 7:
Changes in research, administration, and enforcement costs and management effectiveness

While the newly adopted BRD XE "BRD"  criterion may provide opportunity for additional BRDs to be introduced in the fishery, there is expected to be minimal additional bycatch reduction XE "Bycatch reduction"  benefits, at least in the short-term.  The original research during the 1990s that certified the Fisheye and Jones-Davis BRDs indicated these BRDs met the existing bycatch reduction criterion of a 44 percent reduction in red snapper mortality; at the same time, these BRDs demonstrated a general reduction of about 30 percent to 40 percent in finfish biomass.  Thus, a change to the criterion, as recently approved by the Council in August 2006, should not provide greater bycatch reduction than that experienced when BRDs were initially introduced to the fishery.  Changing the criterion, and certifying additional BRDs that meet the overall finfish reduction will provide for a more robust method of reducing overall bycatch of finfish in the shrimp fishery XE "Shrimp fishery" .  However, the levels achieved under the new criterion will be essentially the same as the levels being achieved before fishing practices changed, which changed the efficiency of the current BRDs.  Future research with new BRD designs could improve the bycatch reduction efficiency of these devices, but when compared with the ongoing and projected reductions in effort, the effect of gear modifications is expected to be small.

It needs to be kept in mind, as effort in the shrimp fishery XE "Shrimp fishery"  continues to fall, the benefits of BRDs with respect to bycatch reduction XE "Bycatch reduction"  (red snapper and otherwise) become less and less.  BRDs reduce bycatch by only a certain percentage of the total bycatch for each unit of effort in the shrimp fishery.  Conversely, bycatch is reduced significantly more if a unit of effort is completely removed from the fishery.   

Because of the economic situation that the shrimp industry has been experiencing since 2001 from large increases in shrimp imports and high fuel costs, effort appears to have been reduced by more than 50 percent from the 2001-2003 base years, especially in the depth zone where red snapper are most abundant (Figure 3.2.1.2).  The impacts of Hurricanes Katrina and Rita on the number of vessels that will likely be fishing in the near future are unknown, but it is expected that there will be a reduced number of active vessels at least in the short term.  Therefore, substantial additional bycatch reduction XE "Bycatch reduction"  may have already occurred.  When compared to the recommendations of the 2005 red snapper assessment for target mortality reduction levels, the shrimp fishery XE "Shrimp fishery"  as it is currently operating may be near the 70 percent to 80 percent target reduction levels.  However, should economic conditions improve, the fishery may re-vitalize.  

Figure 4.1.4.  Shrimp effort in the 10-30 fathom depth strata 1960-2005, illustrating the declines in effort compared to the benchmark years of 2001-2003.
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When the moratorium on the issuance of new federal shrimp permits established by GMFMC (2005b) is fully implemented, it will be possible to assess the current number of vessels participating in the fishery, along with the level and spatial distribution of effort.  At that time, fishery managers may consider modifying the target reduction levels established in this amendment, and take additional actions to maintain the levels of effort and participation.  Such actions are not feasible at the present time until the moratorium and other actions of GMFMC (2005b) are fully established.

In regard to turtles and the use of TEDs, the original TED XE "TED"  sizes implemented were expected to reduce shrimp trawl capture of sea turtles XE "Sea turtles"  by 97 percent.  Although the TED openings proved too small to adequately protect all species and size classes of sea turtles, recent changes in TED regulations improved the exclusion capabilities for large turtles.  The currently required TEDs are at least 97 percent effective in excluding all species of sea turtles.  Continued mortalities from trawl interactions are most likely from repeated interactions that stress the turtle.  There are specific times where turtle abundance and increased shrimp effort co-occur; specifically in the nearshore waters in the spring (NMFS 2002b).  Effort targets/caps in the EEZ are not likely to affect these periods of peak shrimping activity.  Even if the proposed actions in this document result in effort shifting from the 10-30 fathoms depth zone into nearshore, the substantial reductions in overall shrimp effort that have occurred since 2002 will maintain mortality levels below those authorized in the 2002 biological opinion on this fishery.

The M XE "M" -SFCMA requires fishery managers to address ten National Standards when developing FMPs.  National Standards 1, 8, and 9 require managers to: (1) prevent overfishing XE "Overfishing" , while achieving on a continuing basis optimum yield (OY XE "OY" ) (16 U.S.C. § 1851(a)(1)), (2) consider the needs of fishing communities when setting conservation and management measures (16 U.S.C. § 1851(a)(8)), and (3) minimize to the extent practicable fishery bycatch or bycatch mortality XE "Bycatch mortality"  (16 U.S.C. § 1851(a)(9)).  In considering each of these mandates, management measures must to the extent practicable minimize social and economic impacts while not compromising conservation goals (50 CFR § 600.345).

The competing mandates of each of these standards make it difficult for managers to achieve the goal of each standard simultaneously when selecting management regulations.  This is especially true in a situation where there are two fisheries involved; one directed at red snapper, another with a bycatch of red snapper, and both with conflicting goals. Bycatch of red snapper in the shrimp trawl fishery reduces the maximum sustainable yield that can be obtained from the directed red snapper fishery (SEDAR 7 2005).  On the contrary, measures that cap/reduce effort in the shrimp fishery XE "Shrimp fishery"  may result in this fishery not being capable of harvesting OY XE "OY"  and negatively impacting communities that depend on shrimping.  As a result, yield in the shrimp fishery may be reduced below optimum at the cost of achieving higher yields in the red snapper fishery. 

To successfully rebuild red snapper to desirable levels, significant reductions in both shrimp trawl and directed red snapper fishery bycatch will be needed.  When selecting management measures, managers will be confronted with the challenge of restricting directed harvest in upcoming years, which often increases bycatch and discard XE "Discard"  mortality XE "Discard mortality" .  Managers will also be challenged to implement effective management measures for reducing shrimp trawl bycatch while attempting to minimize social and economic impacts in a fishery that has already been significantly affected by high fuel prices and competition from shrimp importers.   

Criterion 8:
Changes in the economic, social, or cultural value of fishing activities and non-consumptive uses of fishery resources

The analysis in Shrimp Amendment 9 indicated a loss of producer surplus to the shrimp fishery XE "Shrimp fishery"  of approximately $116 million over an extended period of time.  Part of these losses were due to the requirement of purchasing BRDs.  The cost of purchasing a Fisheye BRD XE "BRD" , which has become the industry standard, has basically remain unchanged since Amendment 9’s implementation (approximately $45-$50 per BRD).  However, the majority of the expected adverse impacts were due to the loss of shrimp created by requiring BRDs in the shrimp trawl nets.  At the time, the average, expected shrimp loss per tow was estimated to be approximately 3 percent.  However, as a result of the previously discussed changes in fishing operations, the loss in shrimp from Fisheye BRDs has been reduced to approximately 1.2 percent on average.  Therefore, at the individual vessel level, the impacts from BRDs have been reduced over time as a result of changes in shrimpers’ operations.  Further, for the industry as a whole, the total costs from BRDs have been further reduced over time as the level of effort and participation in the fishery has declined.  Therefore, the adverse economic impacts from BRDs estimated in Amendment 9 were likely overestimated and, in general, the impact of BRDs pale in comparison to the adverse impacts being created by rising imports, falling shrimp prices, increasing fuel prices and insurance premiums, and recent hurricanes.  On the other hand, any additional regulations would only exacerbate the industry’s already depressed economic condition and thus, in relative terms, would undoubtedly generate a significant and adverse economic impact on individual vessels and associated businesses.       

Benefits of increased bycatch reduction XE "Bycatch reduction"  to directed red snapper fishery and to the public would depend on whether and to what extent the reductions affect the rate of recovery in the red snapper fishery and thus the level of allowable yields/TACs in the fishery over time.  As noted under Criterion 7, it may be necessary to adjust OY XE "OY"  for the shrimp fishery XE "Shrimp fishery"  to reduce yield from the shrimp fishery based on the ability to rebuild red snapper.  The reductions in effort in the shrimp fishery that have already occurred and are expected to continue and in fact probably increase in the foreseeable future are expected to yield greater benefits than any new gear modification requirements.  These benefits are expected to continue to accrue to the directed red snapper fishery, and additional regulations on the already economically depressed shrimp industry may not be needed.  New projections are needed to determine what the likely new equilibrium level of effort and fleet size will be and when such will be realized under present or expected future conditions.    

From an economic perspective, optimum reduction in bycatch is determined by comparing marginal benefits and costs of each additional reduction.  In principle, bycatch should be reduced as long as marginal benefit exceeds the marginal cost of doing so.  Marginal cost includes the extra cost incurred by shrimp producers and consumers from each additional reduction in bycatch, including the present value of losses that would be incurred in the future as well as current year losses.  Easiest, least-cost methods of reducing bycatch should be adopted first.  Additional reductions are only achieved with increasingly restrictive regulations on shrimping activity, which suggests marginal cost increases with each additional reduction.  Marginal benefit includes the extra benefit received by harvesters and consumers, including the present value of the extra current and future benefits generated with each additional reduction.  Each additional reduction is expected to increase total benefits at a decreasing rate; particularly for an open access, recreational fishery (NMFS 1996).

With respect to the costs, this analysis already indicated significant reductions in effort have occurred in the shrimp fishery XE "Shrimp fishery"  and these are likely to continue.  Initially, such reductions are expected to come from the “marginal” vessels in the fleet.  Specifically, the vessels that would exit the fishery first would be those who are the least efficient in terms of their ability to generate profits and those who are least dependent on the fishery as a source of income (i.e. part-timers).  Those who remain in the fishery would generally be able to compensate for the loss of these producers by increasing their own production, either via increases in effort (if economic conditions allow) or increases in catch rates (which increase their productivity and profitability).  That is, production remains relatively constant.  Thus, at first, the marginal costs of effort/bycatch reduction XE "Bycatch reduction"  are relatively low.  However, as effort and fleet size continue to decline, remaining producers find it increasingly more difficult to increase their production either because they cannot increase their effort more than they already have (i.e. time constraints), it is unprofitable to do so under prevailing economic conditions, and/or catch rates have reached their maximum.  At such a point, the marginal cost of further effort/bycatch reductions will become relatively high and production will be lost, as will the economic benefits associated with that production.

Criterion 9:
Changes in the distribution of benefits and costs

There is a perception that benefits and costs are not equitably distributed between the shrimp fishery XE "Shrimp fishery"  and directed red snapper fishery.  The directed fishery has long expressed its frustration that little is being done to curtail bycatch in the shrimp fishery, while the directed fishery continues to be restricted in terms of TAC XE "TAC" , fishing seasons, and bag limit XE "Bag limit" s.  Conversely, the shrimp fishery claims it is accruing costs from using TEDs and BRDs, while any red snapper benefits accrue to others.  According to the 2005 red snapper stock assessment XE "Stock assessment" , fishing mortality (including discards) by the recreational sector is the primary limiting factor to stock recovery XE "Stock recovery"  for the portion of the stock in the eastern (east of the Mississippi River) Gulf.  Shrimp trawl bycatch is more important in the western Gulf, but commercial fishing mortality (including discards) is significant there as well.

Criterion 10:
Social effects

With respect to the social impacts of current bycatch requirements, the social impact assessment (SIA XE "SIA" ) from Shrimp Amendment 9 concluded that Gulf of Mexico shrimp fishermen were experiencing a high level of work-related stress at that time due to a variety of factors, including the required use of TEDs, and that additional regulations, such as requiring the use of BRDs, would further raise fishermen's stress levels. The SIA also found that if BRD XE "BRD"  use increased shrimping efficiency and reduced fishermen's workload (because of a reduced need to cull finfish from the shrimp catch), then stress levels may decrease. Further, according to the SIA, if fishermen take advantage of public hearings and other opportunities (i.e., workshops) to become fully involved in the further development and testing of BRDs and in modifying the bycatch criteria, they should be more willing to accept and comply with bycatch regulations.

Since BRDs were first required, many events have transpired that could have only exacerbated the work-related stress of Gulf shrimp fishermen.  First, under Shrimp Amendment 10, the BRD XE "BRD"  requirement was expanded to include the eastern Gulf (east of Cape San Blas), thus subjecting shrimpers along the west coast of Florida to the same types of impacts from BRDs as shrimpers in the western Gulf.  In 2003, Endangered Species Act (ESA) regulations were also changed to require TEDs with larger openings.  These regulations forced shrimp fishermen to purchase new TEDs.    

Although these regulatory changes adversely impacted shrimp fishermen in the Gulf, other external factors have likely overwhelmed the impacts of these regulatory changes.  As previously noted, shrimp prices have steadily declined for the past five years by as much as 40 percent, primarily as a result of increased imports.  At the same time, operating costs have been increasing primarily as a result of increases in fuel prices and insurance premiums, though other costs have generally been rising as well.  These changes have put shrimp fishermen in a price/cost squeeze that has in turn caused many fishermen to leave the fishery.  Some have apparently been able to shift to other fisheries, but many have gone bankrupt and, as a result, had their vessels repossessed.  In 2005, the situation was exacerbated by the devastating impacts of Hurricanes Katrina and Rita in the northern Gulf.  As losses and debt have continued to mount, participation has continued to decrease, and associated onshore businesses have been forced to curtail or cease operations, entire communities have suffered as a result.  Those communities most dependent on their association with the shrimp fishery XE "Shrimp fishery"  have been impacted the most.  Without doubt, the stress of being a Gulf shrimp fisherman today is greater than it was when BRDs were first implemented eight years ago.

Even before hurricanes Katrina and Rita in 2005, fishermen in the shrimp industry were already having a difficult time making a living due to the high cost of fuel and the low price paid at the docks for shrimp.  Many shrimp fishermen had dropped the insurance on their boats and reduced the number of crew on their boats to increase profits.  Big shrimp boats were being repossessed at an increasing rate, and fishermen were exiting the shrimp fishery XE "Shrimp fishery" .

Docks, fuel sources, icehouses, and marinas were heavily damaged or destroyed by hurricanes in 2005.  Eleven months after the storms several communities are still struggling to get back on their feet and recover their shrimp fishing industry.  Louisiana, Mississippi, and Alabama account for almost half of the shrimp harvested in the nation.  In Louisiana, 66 percent of the shrimp fishermen live in areas affected by hurricane XE "Hurricane"  Katrina.  A total of 83 percent of Louisiana’s seafood processors and all eight seafood canning factories were also located in these areas.  Two of the largest shrimp processors in Louisiana, Bumble Bee Cannery in Violet, Louisiana and Piazza Seafoods in New Orleans, were left inoperable.  Bumble Bee is not planning to reopen (Impact Assessment, Inc. 2007).  

Boats and fishing infrastructure were lost to the hurricane XE "Hurricane"  and fishing dependent communities were totally disrupted.  In the case of lower Plaquemines Parrish and St. Bernard Parrish in Louisiana, most of the fishing infrastructure was completely destroyed.  The Empire/Venice area of Plaquemines Parish was one of the top areas for landings of shrimp in the Gulf of Mexico prior to the storm.  In October 2005, two thirds of the shrimp fleet was out of commission (Impact Assessment, Inc. 2007).  

Communities are still rebuilding their fishing dependent businesses and fishermen are trying to repair or replace damaged or destroyed boats.  Many shrimp fishermen along the northern coast of the Gulf are living in FEMA trailers or with friends and relatives in other locations.  Others are still waiting to obtain a FEMA trailer so they can move back to their communities.  Some shrimpers will never return to their communities and will rebuild their lives elsewhere. 

Recent fieldwork in lower Plaquemines Parish revealed that there are many boats still in need of salvaging.  Some are stranded along roadways and in marshes as owners wait to see if they can get help from the government to remove their boats and return them to the water.  One fisherman said he has a 40-foot shrimp boat that appears to have received minor damage but is stranded in the marsh.  He has received an estimate of $40,000 to remove his boat from the marsh and get it back into the water, less than a half of mile away.  Others lost their shrimp boats and do not have insurance to replace them.  A shrimp dock in Buras, Louisiana reopened in May 2006 and the owner said he has half of the number of shrimp boats landing shrimp now (July 2006) as he had this time in 2005 (Ingles, personal communication26).

Grand Isle, Louisiana had two shrimp docks with icehouses and fuel before the storm.  Both of these docks were left in ruins after the storm passed.  One shrimp dock reopened in November 2005, the other opened in April 2006.   The number of shrimpers unloading shrimp in Grand Isle is less than it was a year ago (Ingles, personal communication26).  

In 2005, the Louisiana Department of Fish and Wildlife estimated that in one year after the 2005 hurricanes, there would be an economic loss of over $538,000,000 to the shrimp industry.  Even as infrastructure is rebuilt and some shrimp fishermen go back to shrimping, there are still many challenges ahead.  Currently, there are still not enough processors in business to process all of the shrimp that is coming in, causing bottle necks in the processing.  Louisiana had a reported loss of 35-40 percent of the labor pool they had before the hurricane XE "Hurricane"  in jobs dependent on the fishing industry.  Many workers relocated to other areas after the hurricane and have not returned (Impact Assessment, Inc. 2007).  

In Plaquemines Parish, the number of commercial fishing licenses was down 38 percent in 2006 from the number of licenses in 2004-2005.  The number of commercial fishing licenses St. Bernard Parish was down 43 percent for the same time frame.

Many of the shrimp boats in Bayou la Batre, Alabama were lost or stranded in the marsh due to hurricane XE "Hurricane"  Katrina.  Sixty percent of the commercial shrimp boats in Bayou la Batre were destroyed (Impact Assessment, Inc. 2007).   Even before the storm, many of the boats in Bayou la Batre were tied up at the docks and had been repossessed.  

The shrimp industry in Mississippi also suffered great losses from hurricane XE "Hurricane"  Katrina.  Many boats were damaged or destroyed and most of the infrastructure for the shrimp industry in Gulfport and Biloxi was destroyed.  At the start of the shrimp season in May 2006, 15 percent of the shrimp fleet that had been in place pre-Katrina went fishing.  Aerial surveys done in June 2006 of shrimp boats along the Mississippi coast revealed 306 boats, which was down from the 603 observed in June 2005 (Impact Assessment, Inc.2007). 

The Gulf of Mexico shrimp industry faces many challenges.  Some of the challenges are created due to the low prices paid at the docks for shrimp due to the competition from the price paid for imported shrimp and the high cost of fuel.  Other challenges were created by hurricane XE "Hurricane"  Katrina.  Many fishermen are still displaced, and do not have homes to return to in their communities.  There is still a need for funding to help rebuild the infrastructure that supported the shrimp industry prior to the storm.   Shrimp boats are still in need of repair and salvaging.   There are not enough processors, commercial marinas, icehouses, and fuel docks to service the shrimp fishery XE "Shrimp fishery"  in the Gulf of Mexico as it rebuilds.  Some of the land that was occupied by infrastructure that supported the shrimp industry before hurricane Katrina is being bought up and converted to other uses such as space for condominiums and casinos.  It is still unknown how many shrimp boats were lost, and how many shrimpers are out of the fishery now and may not return.   The shrimp fishery may have already been downsized to the level needed to protect juvenile red snapper and make shrimping more profitable for the shrimpers.

CONCLUSION

This bycatch practicability analysis presents information showing both NMFS and the Council recognize the bycatch of red snapper, other finfish, and sea turtles XE "Sea turtles"  is an issue in the shrimp trawl fishery, and that, in the past, they have acted to address bycatch to the extent practicable through technological gear developments, including TEDs and BRDs.  Prior to the implementation of BRDs, the finfish bycatch XE "Finfish bycatch"  to shrimp ratio was approximately 4:1 (Branstetter 1997).  With the use of BRDs, this ratio has been reduced to less than 3:1.  With the recent changes in TED XE "TED"  regulations improving the exclusion capabilities for large turtles, TEDs are presently at least 97 percent effective in excluding all species of sea turtles.

Shrimp trawl bycatch is known to have an adverse effect to rebuilding the red snapper stock.  The Council’s original intent, in establishing BRD XE "BRD"  requirements for the western Gulf of Mexico was to reduce bycatch mortality XE "Bycatch mortality"  by 44 percent from a benchmark time period (GMFMC 1997).  Recent studies indicate that the actual reduction from the existing technologies is somewhere around 20 percent (SEDAR 7 2005).  The 2005 red snapper stock assessment XE "Stock assessment" , while adjusting the impacts of various sources of mortality, and assuming a greater natural mortality on juvenile red snapper, recommends bycatch mortality still needs to be reduced between 70 percent and 80 percent under a linked scenario where mortality reductions must be achieved proportionally across both the shrimp fishery XE "Shrimp fishery"  and directed recreational and commercial fisheries (SEDAR 7 2005).  This target far exceeds the capabilities of known technologies, especially considering red snapper comprise less than 0.5 percent of the bycatch in shrimp trawls by numbers or weight.  Given the current management measures in place are not reducing bycatch, especially of red snapper, to the extent practicable, the Council has proposed additional alternatives to manage effort in the shrimp fishery to control fishing mortality on red snapper.

Additional methods to reduce bycatch mortality XE "Bycatch mortality"  would include shrimp effort restrictions, especially in areas where juvenile red snapper are abundant.  Available information indicates juvenile red snapper are more common in the 10- to 30-fathom depths of the western Gulf.  With additional information and research, it may be possible to identify specific “hot spot” areas where high concentrations of juvenile red snapper are persistent across years.  These areas could be closed season XE "Closed season" ally or permanently.  However, until these more precise locales can be documented as having a high and consistent interaction between red snapper and the shrimp fishery, the Council is choosing to establish broader time-area closures to achieve its rebuilding strategy.

External economic factors, discussed in detail later in this document, have already played a major role in reducing shrimp effort.  The combination of rising fuel costs, stagnant shrimp prices, and strong price competition from imported shrimp products has severely impacted the viability of the domestic fleet.  NMFS estimates these declining conditions are likely to continue until at least 2012.  This situation was exacerbated by the devastating effects of the 2005 hurricane XE "Hurricane"  season for the Gulf coasts of Alabama, Mississippi, Louisiana, and north Texas.  NMFS currently estimates shrimp effort is down by as much as 50 percent to 60 percent compared to the 2001-2003 benchmark years used in the 2005 red snapper stock assessment XE "Stock assessment" .

The 2005 red snapper stock assessment XE "Stock assessment"  provided a broad range of linked scenarios under which the red snapper stock could recover under the current rebuilding targets.  All of these options depended on reducing bycatch mortality XE "Bycatch mortality"  proportionally in both the directed and shrimp fisheries.  As discussed elsewhere, over the next five years, rebuilding trajectories for red snapper are relatively insensitive to decreases in shrimp bycatch mortality rates due to recent strong year classes, but over the long term, the red snapper stock cannot be rebuilt without reductions in shrimp trawl bycatch mortality.  However, the probability of ending overfishing XE "Overfishing"  and achieving adequate rebuilding progress is contingent on whether reductions in fishing mortality across all sources are met.  As discussed in Section 5.1, bycatch reduction XE "Bycatch reduction"  targets are unlikely to be met in some sectors of the fishery.  For this reason, the Council is considering in this amendment ‘delinked’ rebuilding strategies, which do not require proportional reduction in fishing mortality to rebuild the red snapper stock and end overfishing.  Under a de-linked scenario (see Action 1, Section 2), shrimp trawl bycatch mortality XE "Bycatch mortality"  could be stabilized at the current low level (approximately 50-60 percent) or at a higher level (75 percent) through a control on shrimp effort in areas where juvenile red snapper are abundant.  

These types of changes to the overall targets are difficult to estimate at the present time.  Until the moratorium on federal shrimp permits is effective on October 26, 2007 (50 CFR δ 622.4(s)), it will be difficult to determine who is and who is not active in the domestic Gulf shrimp fishery XE "Shrimp fishery" .  Information regarding continued active participation will not be documented fully until one year after implementation of the final rule; the deadline for applying for a moratorium permit.  At this time, NMFS will be better able to assess the current number of vessels participating in the fishery.  Therefore, there is substantial uncertainty about current and optimum effort levels with respect to maximum economic yield (MEY), OY XE "OY" , and how much additional bycatch reduction XE "Bycatch reduction"  is practicable, within the targets of MEY and OY.  Once the size of the fleet under the moratorium is known, fishery managers may consider modifying the target reduction levels, and take additional actions to maintain the levels of effort and participation.  Such actions are not feasible at the present time until the moratorium is established.

4.2  Red Snapper Fishery

Background/Overview

Red snapper are caught throughout the Gulf of Mexico from the west coast of Florida to Mexico.  Commercial landings are primarily from the western Gulf (79.9 percent by weight), whereas most recreational landings (77.5 percent by weight) are from the eastern Gulf (SEDAR 7 2005).  Red snapper are commonly caught in both fisheries over natural hardbottom, near oil and gas platforms, and in association with artificial reefs.  The primary gears used in the commercial fishery are bandit rigs (84 percent), hook-and-line (15 percent), and longlines (1 percent) (Poffenberger and McCarthy 2004).  Longlines are prohibited inshore of approximately the 50 fathom boundary in the western Gulf of Mexico (west of Cape San Blas, Florida) and the 20 fathom boundary in the eastern Gulf of Mexico. Hook-and-line and spear guns are the primary gears used to harvest red snapper in the recreational fishery.  

Commercial regulations for red snapper include an IFQ XE "IFQ"  program and a 15-inch minimum size limit XE "Size limit" .  Prior to 2007, the commercial red snapper fishery was also regulated by trip limits (either 200 or 2000 pounds) and seasonal closures.  The purpose of the IFQ program is to reduce overcapacity in the commercial red snapper fishery and reduce or eliminate problems associated with derby fishing, including red snapper discards.  The 15-inch minimum size limit is considered the major cause of bycatch in the commercial fishery through the release of undersized fish. 

Recreational fishing regulations for red snapper include a quota, a limited access program for for-hire vessels harvesting reef fish, a 4-red snapper bag limit XE "Bag limit" , and a 16-inch minimum size limit XE "Size limit" .  Similar to the commercial fishery, bycatch of red snapper is primarily due to minimum size limit restrictions and a 6-month seasonal closure (November 1 – April 21) during which red snapper harvest is prohibited. 

The 2005 red snapper stock assessment XE "Stock assessment"  concluded fishing mortality rates in both the directed fishery and shrimp trawl fishery were excessive.  In the western Gulf, red snapper bycatch mortality XE "Bycatch mortality"  (F = 0.57 in 2003) is dominated by the shrimp trawl fishery, which incidentally catches age 0-2 year old red snapper while trawling for shrimp.  Commercial handline fishing (includes bandit rigs) accounts for a lesser, but still significant portion of fishing mortality in the western Gulf (F = 0.34 in 2003).  In the eastern Gulf, the recreational fishery accounts for the greatest source of fishing mortality (F = 0.79 in 2003).  In both regions, closed season XE "Closed season"  bycatch accounts for a smaller component of overall fishing mortality (east: F = 0.11; west: F = 0.06).  However, closed season fishing mortality has increased during the last decade with the imposition of longer closed seasons. 

Sources of Red Snapper Release Mortality

Several studies have identified various sources of red snapper release mortality.  Sources include depth of capture, hooking location, surface interval, water temperature/season, and predation.  Depth of capture greatly affects survival, with red snapper caught at greater depths having a reduced probability of survival (see discussion in SEDAR 7 2005).  Rummer and Bennett (2005) found the number and severity of internal injuries to red snapper increased with retrieval depth.  Injuries were largely associated with expansion of the gas bladder and included damage to the liver, heart, digestive tract, swimbladder, and external organs.  Burns et al. (2004) examined the feeding behavior of red snapper and found red snapper quickly chew and swallow their prey.  As a result, there is less time to set a hook while fishing, resulting in greater probability of hooking related injuries.  Burns et al. (2004) concluded hook-related trauma accounted for a greater portion of release mortality than depth, despite catching red snapper at depths ranging from 90 to 140 feet.  Surface interval has also been found to reduce release mortality; Burns et al. (2002) found survival of red snapper increased the faster red snapper were returned to the water.  Diamond et al. (2004) found mortality of released red snapper decreased with lower water temperatures; release mortality was highest during summer and declined during fall as water temperatures dropped.  Lastly, several studies have documented predation on released fish.  Dolphins and pelicans are the two most commonly observed predators and are known to pursue released fish, as well as fish before they are landed (SEDAR 7 2005).  Several studies, which assessed release mortality through surface observations, accounted for predation when estimating release mortality (Patterson et al. 2001; Burns et al. 2004; Wilson et al. 2004).  The SEDAR data workshop panel recommended not including an additional component of mortality due to predation for this reason (SEDAR 7 2005). 

Red Snapper Release Mortality Rates 

The 1999 red snapper stock assessment XE "Stock assessment"  (Schirripa and Legault 1999) assumed release mortality rates of 33 percent for the commercial fishery and 20 percent for the recreational fishery.  These release mortality rates were reviewed by the Council’s Reef Fish Stock Assessment Panel and determined to be the best available estimates at the time.  These estimates were based on numerous research studies (Parker 1985; Render and Wilson 1993; Gitschlag and Renaud 1994; Patterson 1999; Burns et al. 2002; Dorf 2000; Shipp, personalcommunication
), which are summarized in Section 4.4.2.2 of Amendment 22 to the Reef Fish FMP.  In general, depth of capture, hooking location, season, and predators were determined to have the greatest effects on release mortality rates.  

During development of the 2005 red snapper stock assessment XE "Stock assessment" , the SEDAR 7 data workshop panel reviewed available information on depth of fishing and release mortality by depth to produce fishery specific release mortality rates by region (eastern and western Gulf).  Several new research studies were available for review since the 1999 stock assessment (Patterson et al. 2001; Burns et al. 2002; Dorf 2003; Poffenberger and McCarthy 2004; Wilson et al. 2004).  These studies found depth of fishing greatly varied by fishery (commercial, recreational), region (eastern or western Gulf), and season (closed, open).  Because red snapper release mortality is strongly correlated with depth of capture, the SEDAR 7 (2005) data workshop panel reviewed available information to determine median/mean depths of capture by fishery and region.  Median and mean depths of red snapper capture by region, fishery, and season are summarized in Table 4.2.1.  

Table 4.2.1.  Mean/median depth of fishing and corresponding release mortality rates for red snapper by fishery, region, and season (source: SEDAR 7 2005).
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Wilson et al. (2004) conducted a study evaluating the fate of undersized red snapper on commercial fishing vessels (principle gears: circle hooks XE "Circle hooks"  and bandit rigs) off Louisiana.  For depths between 164-196 feet (50-60 m), 85 percent were presumed to die from release mortality.   In the eastern Gulf, Burns et al. (2002) captured small red snapper on commercial fishing vessels and released captured fish into cages for up to 8 days.  Cages were then monitored and the probability of survival by depth was estimated.  At 180 feet (55 m), a 70 percent release mortality rate was estimated.  Poffenberger and McCarthy (2004) evaluated logbook discard XE "Discard"  records, which indicated a 72 percent release mortality rate for commercially caught eastern Gulf red snapper and a 78 percent release mortality rate for commercially caught western Gulf red snapper.  Averaging release mortality rates from these three studies, the SEDAR 7 data workshop panel assigned the release mortality rates in Table 4.2.1 for the commercial fishery during the open season XE "Open season" .

Prior to 2007, the commercial fishery was also regulated by seasonal closures.  During these closures, commercial fishing trips targeted other species, and therefore, may have occured at different depths than during the open season XE "Open season" .  Red snapper discards during the closed season XE "Closed season"  were most commonly associated with mackerels and vermilion snapper in the western Gulf, and red and gag grouper in the eastern Gulf (SEDAR 7 2005).  Based on trips targeting the above-mentioned species during the red snapper closed season, median depth fished in the eastern Gulf during the closed season was the same as the median depth fished during the open season (Table 4.2.1).  In the western Gulf, the median depth at capture during the closed season was substantially greater than the median depth fished during the open season (Table 4.2.1).  Release mortality rates of red snapper in the eastern Gulf during the commercial closed season were predicted to be the same as release mortality rates during the open season (Table 4.2.1).  In the western Gulf, commercial release mortality rates were slightly higher during the closed season than during the open season because of differences in median depth fished (190 vs. 272 feet).  Wilson et al. (2004) estimated 97 percent of red snapper died from release mortality at 262-278 feet (80-85 m).  The logit regression by Burns et al. (2002) predicted 91 percent of red snapper died from release mortality at 80 m.  Averaging these release mortality rates with logbook data (Poffenberger and McCarthy 2004) resulted in an assumed 88 percent release mortality rate for western Gulf closed season red snapper discards (SEDAR 7 2005). 

Four release mortality studies have been conducted in recent years pertaining to the recreational fishery.  Dorf (2003) conducted a study of recreational headboat discards off Texas during fall 1999.  Sixty percent of red snapper caught were released alive and swam down.  Depth ranged from 44-312 feet (13-95 m) and the average depth fished was 131 feet (40 m).  Diamond et al. (2004) also conducted a controlled caging study to assess the fate of released red snapper off Texas.  Increasing temperatures and depths both caused increases in mortality.  At 148 feet (45 m), release mortality was 71 percent.  In the eastern Gulf, where most recreational red snapper are caught in shallow water (usually < 130 feet (~40 m)), Patterson et al. (2001) and Burns et al. (2004) estimated release mortalities ranging from 9 to 22 percent for depths of 65-130 feet (20-40 m).  The SEDAR 7 (2005) data workshop panel averaged the release mortality rates across these various depths to estimate a 15 percent release mortality rate for recreationally caught red snapper in the eastern Gulf (Table 4.2.1, SEDAR 7 2005).  Because the average depth fished by recreational anglers in the western Gulf was greater than the average depth fished in the eastern Gulf, a higher release mortality rate (40 percent release mortality) was assumed for red snapper released in the western Gulf. 

Magnitude of Red Snapper Bycatch 

Estimates of discards and dead discards were reviewed during the data workshop (SEDAR 7 2005).  Recreational discards by mode (charter, private) and state (Louisiana, Mississippi, Alabama, and Florida) were estimated by the Marine Recreational Fisheries Statistics Survey (MRFSS XE "MRFSS" ).  No discard XE "Discard"  estimates were available for headboats or from the Texas Parks and Wildlife Department (TPWD) recreational fishing survey.  The SEDAR data workshop panel recommended using the MRFSS proportion of red snapper released alive relative to all red snapper caught as a way to estimate headboat and TPWD discards  (SEDAR 7 2005).  

In 2001, the SEFSC initiated a program to collect discard XE "Discard"  data from the Gulf of Mexico commercial reef fish fishery.  Twenty percent of vessels possessing a reef fish permit are required to report discard data on forms supplementing existing vessel logbooks.  Using this data, commercial red snapper discards were estimated by Poffenberger and McCarthy (2004).  Commercial discard estimates were generated for various permit types (Class I = 2,000 lb trip limit; Class II = 200 lb trip limit; No red snapper endorsement), gears (bandit rig, handline, and longline), level of effort (hook hours), and season (open, closed).  All red snapper discarded were in response to regulations (Poffenberger and McCarthy 2004). 

Because only a short time series was available to estimate commercial discards and the SEDAR data workshop panel believed recreational discards were much higher than estimated by MRFSS XE "MRFSS" , the red snapper stock assessment XE "Stock assessment"  did not use these discard XE "Discard"  estimates.  Instead, discards were assumed to be due to the minimum size limit XE "Size limit"  and were estimated from the predicted length composition of the catch as described in Porch (2004).  Annual estimates of discards generated from the stock assessment were relatively consistent (1-2 fold differences) with commercial logbook discard estimates by Poffenberger and McCarthy (2004), but were generally higher than recreational (MRFSS) discard estimates (2-10 fold differences) described above.  Tables 4.2.2. and 4.2.3 summarize estimated discards and dead discards by fishery and region.  
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Table 4.2.2.  Summary of red snapper open-season discards by fishery, region, and year.  
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Table 4.2.3.  Summary of red snapper dead discards by fishery, region, and year. Closed season XE "Closed season"  dead discards pertain to both the commercial and recreational fishery.  

The recreational fishery accounts for a majority of open season XE "Open season"  red snapper discards.  During 2001-03, the recreational fishery discarded an average of 4.17 million red snapper, whereas the commercial fishery discarded an average of 0.49 million red snapper.  Sixty-five percent of recreational discards during 2001-03 occurred in the eastern Gulf, while 82 percent of commercial discards during this same time period occurred in the western Gulf.

The recreational fishery has accounted for a majority of dead discards since 1984, despite having much lower assumed release mortality rates than the commercial fishery.  During 2001-03, the recreational fishery averaged 0.98 million red snapper dead discards and the commercial fishery averaged 0.34 million red snapper dead discards.  The number of recreational dead discards is greatest in the western Gulf.  Recreational anglers in the eastern Gulf discard XE "Discard"  many more red snapper than western Gulf recreational anglers (see Table 4.2.2), but because release mortality rates are higher in the western Gulf (40 versus 15 percent), dead discards are greater in the western Gulf.  Commercial handline dead discards are greatest in the western Gulf where most landings occur.  Commercial longline dead discards represent a small portion of the overall dead discards largely because longlines are restricted to deeper water (20 or 50 fathoms) and tend to catch older, larger red snapper.  Prior to 1991, there were no red snapper fishery closures, and therefore, no closed season XE "Closed season"  discards.  Commercial closures began in 1991 and recreational closures began in 1997.  The majority of closed season discards are from the western Gulf. 

Target Red Snapper Dead Discards

During public scoping for this amendment, several organizations suggested the Council set bycatch targets for red snapper.  Table 4.2.4 summarizes baseline (2001-03) and target levels (2008-09/10) of dead discards for the commercial fishery, recreational fishery, and closed season XE "Closed season" .  Target levels of dead discards represent average projected discards for each fishery under the linked 26 percent SPR XE "SPR"  rebuilding strategy, which requires equal reductions in fishing mortality across all sources.  
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Table 4.2.4. Target dead discards (numbers of fish) by fishery and SPR XE "SPR"  rebuilding 
objective.  

It should be noted that reductions in fishing mortality do not correspond to reductions in numbers of red snapper.  Additionally, reductions will vary by fishery because each fishery exploits different sizes and age classes, which change in abundance under different fishing mortality rates.  Because dead discards are calculated from the predicted catch-at-age matrices used in the assessment, target and baseline dead discards will change based on periodic updates and revisions to the red snapper stock assessment XE "Stock assessment" .  Additionally, target bycatch levels cannot be monitored based on existing data collection programs, since the stock assessment model generates dead discard XE "Discard"  estimates. 
Approximately a 50 percent reduction in the number of directed red snapper dead discards is needed to rebuild to 26 percent SPR XE "SPR"  under a linked rebuilding scenario.  Under delinked rebuilding scenarios, which do not require equal reductions in fishing mortality across all sources, target bycatch levels will vary depending on the management strategies (i.e., level of TAC XE "TAC" , recreational and commercial size limit XE "Size limit" s, and gear restrictions) selected by the Council in Actions 1 and 4.  

Other Bycatch

Species incidentally encountered by the directed red snapper fishery include sea turtles XE "Sea turtles" , sea birds, and reef fishes.  The Gulf commercial reef fish fishery is listed as a Category III fishery under the MMPA, as there have been no documented interactions between this fishery and marine mammals XE "Marine mammals"  (August 22, 2006; 71 FR 48802).  There is also no known risk of serious injury or mortality to marine mammals resulting from the recreational fishery, which uses similar gear.  

A recently completed biological opinion (NMFS 2005c) conducted for the Gulf reef fish fishery found mortalities of endangered and threatened species are uncommon from gear used in the reef fish fishery and were not likely to jeopardize the continued existence of threatened or endangered species.  The biological opinion indicated recreational anglers infrequently take sea turtles XE "Sea turtles" , although loggerhead, leatherback, Kemp’s ridley and green sea turtles are known to bite baited hooks (NMFS 2005c).  During 2001-2003, it was estimated recreational anglers spent 35.7 million hook-hours fishing for reef fish, during which an estimated 111 hard-shell sea turtles were caught; 40 of which died (NMFS 2005c).  During this same time period, it was estimated there were 113 longline hardshell sea turtle takes, 87 vertical line hardshell sea turtle takes, and 9 leatherback sea turtle takes (NMFS 2005c). The biological opinion also estimated eight smalltooth sawfish were caught and released by the commercial and recreational reef fish fishery during 2001-03 (NMFS 2005c).  Two reasonable and prudent measures to minimize stress and increase survival of sea turtles and smalltooth sawfish were identified:

1 NMFS must ensure that any caught sea turtle or smalltooth sawfish is handled in such a way as to minimize stress to the animal and increase its survival rate.

2 NMFS must ensure that monitoring and reporting of any sea turtles XE "Sea turtles"  or smalltooth sawfish encountered (1) detect any adverse effects resulting from the GOM reef fish fishery; (2) assess the actual level of incidental take in comparison with the anticipated incidental take documented in that opinion; (3) detect when the level of anticipated take is exceeded; and (4) collect improved data from individual encounters. 

These measures were addressed by the Council in Amendment 18A to the Reef Fish FMP, which established regulations to minimize stress to endangered species incidentally caught in the reef fish fishery. 

Three primary orders of seabirds are represented in the Gulf, Procellariiformes (petrels, albatrosses, and shearwaters), Pelecaniformes (pelicans, gannets and boobies, cormorants, tropic birds, and frigate birds), and Charadriiformes (phalaropes, gulls, terns, noddies, and skimmers) (Clapp et al., 1982; Harrison, 1983) and several species, including: piping plover, least tern, roseate tern, bald eagle, and brown pelican (the brown pelican is endangered in Mississippi and Louisiana and delisted in Florida and Alabama) are listed by the U.S. Fish and Wildlife Service as either endangered or threatened.  Human disturbance of nesting colonies and mortalities from birds being caught on fishhooks and subsequently entangled in monofilament line are primary factors affecting sea birds.  Oil or chemical spills, erosion, plant succession, hurricanes, storms, heavy tick infestations, and unpredictable food availability are other threats.  There is no evidence that the directed red snapper fishery is adversely affecting seabirds.  However, interactions, especially with brown pelicans consuming red snapper discards and fish before they are landed, are known to occur (SEDAR 7 2005).  

Other species of reef fish are also incidentally caught when targeting red snapper. In the western Gulf, vermilion snapper and some deep-water groupers are incidentally caught as bycatch when harvesting red snapper.  In the eastern Gulf, various species of shallow-water grouper and vermilion snapper are the primary species caught as bycatch when targeting red snapper.  Vermilion snapper are not overfished XE "Overfished"  or undergoing overfishing XE "Overfishing"  (SEDAR 9 2006a) and bycatch is not expected to jeopardize the status of this stock.  Deep-water groupers are caught both in the eastern and western Gulf primarily with longline gear (> 80 percent).  The deep-water grouper fishery is managed with a 1.02 million pound quota.  Since 2004, the fishery has met their quota and closed no later than July 15 each year.  Deep-water grouper closures during this time period may have resulted in some additional discards of grouper by longliners targeting red snapper.  Longliners account for approximately 4 percent of the annual commercial red snapper landings.  It is unknown how increases in closed season XE "Closed season"  discards might affect the status of deep-water grouper stocks.  An updated assessment for yellowedge grouper, the most abundant deep-water grouper species in the Gulf of Mexico is currently scheduled for 2010. 

Red grouper and gag are the two most abundant shallow-water grouper species in the Gulf of Mexico and primarily occur on the west Florida shelf.  Gag was recently assessed (SEDAR 10 2006) and is undergoing overfishing XE "Overfishing" , but overfished XE "Overfished"  status was unknown.  Preliminary results from the SEDAR 12 stock assessment XE "Stock assessment"  for red grouper indicate the stock is not overfished, and is not undergoing overfishing.  In both fisheries, discards represent a large and significant portion of mortality.  Similar to the deep-water grouper fishery, the shallow-water grouper fishery is regulated by a quota.  During 2004 and 2005, the quota was met on November 15, 2004, and October 10, 2005.  In 2006, the commercial shallow-water grouper fishery did not close.  Quota closures at the end of the year have likely resulted in some additional commercial discards when the red snapper fishery is open.  However, most commercial landings of red snapper occur in the western Gulf where gag and red grouper are less abundant or infrequently caught.  

Practicability of current management measures in the directed red snapper fishery relative to their impact on bycatch and bycatch mortality XE "Bycatch mortality" . 

The bycatch practicability analysis in Reef Fish Amendment 22 indicated directed fishery bycatch was believed to have a far less effect on red snapper stock recovery XE "Stock recovery"  than the shrimp fishery XE "Shrimp fishery" .  Although shrimp bycatch still accounts for a majority of bycatch, directed fishery bycatch is now known to have a greater effect on stock recovery than previously thought.  The 2005 stock assessment XE "Stock assessment"  used higher natural mortality rates for juvenile red snapper than previous assessments, reducing the impacts of discards attributed to the shrimp trawl fishery.  As a result, more juvenile red snapper were assumed to die from natural causes if not caught as bycatch.  Additionally, new information on release mortality rates (see discussion above) in the directed fishery indicated release mortality rates were substantially higher than previously estimated, increasing the number of discards attributed to the directed fishery.  

Currently, the commercial fishery is managed with an IFQ XE "IFQ"  program, a quota, a 15-inch minimum size limit XE "Size limit" , and gear restrictions.  A quota, 16-inch minimum size limit, 4-fish bag limit XE "Bag limit" , closed season XE "Closed season" , and gear restrictions are used to manage the recreational fishery.  Prior to 2007, the commercial fishery was also managed with closed seasons and trip limits.  The following discusses current and historic management measures with respect to their relative impacts on bycatch.

Size limits

The 15-inch commercial and 16-inch recreational minimum size limit are the greatest factors contributing to bycatch in the directed fishery.  Bycatch logbook records indicate > 99 percent of all commercially caught red snapper were regulatory discards.  Size limit XE "Size limit" s are intended to protect immature fish and reduce fishing mortality.  Both the commercial and recreational minimum size limits are above the size at 50 percent maturity.  Size-at-maturity varies by region, with 75 percent of eastern Gulf female red snapper mature by 12 inches (30 cm) and 50 percent of western Gulf red snapper mature by 13-14 inches (350 mm) (Fitzhugh et al. 2004).  

Several yield-per-recruit (YPR) analyses have previously been conducted to identify the size that balances the benefits of harvesting fish at larger sizes against losses due to natural mortality. Goodyear (1995) concluded YPR was maximized in the red snapper fishery between 18 and 21 inches total length, assuming 20 and 33 percent release mortality in the recreational and commercial red snapper fisheries, respectively.  A subsequent YPR analysis by Schirripa and Legault (1997) indicated increasing the minimum size limit XE "Size limit"  above 15 inches total length would result in no gains in yield.  More recent analyses of minimum size limits indicate red snapper projected recovery rates are slightly faster if the commercial minimum size limit is reduced or eliminated, but increasingly slowed by smaller recreational minimum size limits (Figure 4.2.1; Porch 2005).  In the short-term (i.e., next 10 years), decreasing the recreational and commercial minimum size limits would increase stock recovery XE "Stock recovery"  slightly (Porch 2005).  Over the long-term (i.e., > 10 years), stock recovery would be increasingly slowed if the recreational size limit is lowered (Porch 2005).  However, changes in spawning potential and the rate of stock recovery are negligible for recreational size limits ranging from 13 to 15 inches TL (Figure 4.2.1).  The recreational size limit is considered to be more effective than the commercial minimum size limit because of lower release mortality rates in the recreational fishery.  High release mortality rates in the commercial fishery provide little, if any, protection to the stock because the released fish mostly die rather than contribute to filling the quota (Porch 2005).  In contrast, the 16-inch minimum recreational size limit affords some protection to the stock, because a greater percentage of discarded fish will survive to spawn and later contribute to the quota as larger animals (Porch 2005).  

An updated YPR analysis, using current fishery selectivities and release mortality rates, supports the findings of Porch (2005).  SERO (2006) examined four commercial minimum size limit XE "Size limit" s (12, 13, 14, and 15 inches TL) and five recreational minimum size limits (6, 13, 14, 15, and 16 inches TL).  Based on the range of size limits analyzed, YPR was maximized at 16 inches TL in both the eastern and western Gulf recreational fisheries, 12-inches TL in the western Gulf commercial fishery, and 15-inches TL in the eastern Gulf commercial fishery.  However, there was virtually no difference in maximum YPR (< 0.3 percent) for any of the eastern Gulf commercial size limits analyzed. 
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Figure 4.2.1. S/So (spawning potential) relative to the S/S0 achieved by maintaining the 15-inch commercial minimum size limit XE "Size limit"  and 16-inch recreational minimum size limit (no action). 

Closed Seasons

The recreational directed red snapper fishery is closed in the EEZ from November 1 to April 21 each year.  Prior to 2007, the commercial directed red snapper fishery was regulated by a 4.65 MP quota that was subdivided into a spring quota (3.06 MP) and a fall quota (1.59 MP).  The fishing season for the spring quota began on February 1 each year.  The fishery remained open for the first 10 days of each month until the spring quota was filled.  Once the spring quota was met, the fishery was closed until October 1.  During fall, the fishery was open the first 10 days of each month until the fall quota was met.  The fishing season could remain open for part or all of the month of December depending on when the quota was projected to be met.

The first commercial fishery closure for red snapper was in 1991.  Between 1992 and 2006, the commercial fishery was open an average of 85 days per year (closed an average of 280 days per year).  The first closure of the recreational red snapper directed fishery occurred in 1997.  Since 2000, the red snapper fishery has been closed 171 days each year.  

The 2005 stock assessment XE "Stock assessment"  estimated fishing mortality rates associated with closed season XE "Closed season"  bycatch for the recreational and commercial fisheries combined.  Fishing mortality rates have increased since 1990 in both the eastern and western Gulf (Figure 4.2.2).  The 2003 fishing mortality rate for the eastern Gulf was 0.06 and for the western Gulf was 0.07.  Fishing mortality rates associated with closed season bycatch are much less than fishing mortality rates estimated for the western Gulf directed commercial fishery (F = 0.34 in 2003) and the eastern Gulf directed recreational fishery (F = 0.79 in 2003).  During 2001-03, closed season dead discards (average 302,514 per year) accounted for 18 percent of total dead discards (average 1,678,173 per year). 
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Figure 4.2.2. – Regional fishing mortality rates estimated by the 2005 stock assessment XE "Stock assessment"  for closed season XE "Closed season"  directed fishery bycatch.

In March 2006, the Council approved Amendment 26 to the Reef Fish FMP.  This amendment was implemented by NMFS on January 1, 2007, and established an IFQ XE "IFQ"  program for the commercial red snapper fishery.  The IFQ program would eliminate closed season XE "Closed season" s and allocate IFQ quota shares to individual fishermen.  Allocation of quota shares is expected to result in consolidation of the fishery, reducing overcapacity, and will allow fishermen to decide when and where they want to fish.  The IFQ should result in some reduction in “closed season” discards,; however, discards will occur from fishermen who do not possess IFQ shares or from fishermen who use their shares prior to the end of the year and continue fishing for other species caught with red snapper.   

The recreational closed season XE "Closed season"  was implemented to reduce fishing mortality and constrain harvest to quota levels.  As indicated above, fishing mortality during the closed season has increased with the imposition of longer recreational and commercial closed seasons.  However, open season XE "Open season"  discards (Table 4.2.3) have decreased to a greater extent than closed season discards have increased, resulting in some reductions in discards after implementation of recreational closures.   

Bag and Trip Limits

The recreational fishery is regulated by a 4-red snapper daily bag limit XE "Bag limit"  per person.  Red snapper discards while harvesting the daily bag limit are a result of incidental capture of undersized fish prior to reaching the bag limit and targeting of other reef fish residing in similar habitat as red snapper once bag limits have been reached.  SERO (2006) reported charter anglers on average landed 2.4-2.8 red snapper per trip and private anglers landed 0.9-1.4 red snapper per trip.  Based on average catch rates, the current four red snapper bag limit is not limiting for many trips.  Therefore, the release of undersized fish while harvesting the bag limit is a greater factor contributing to discards than release of red snapper once the bag limit is reached.  

The commercial fishery was previously regulated by 2,000 pound and 200 pound trip limits.  The amount commercial fishermen could harvest per trip was based on the type of permit the fishermen possessed (Class I or Class II).  The 200-pound trip limit was established to reduce bycatch by fishermen incidentally capturing red snapper while targeting other reef fish species.  The recently implemented IFQ XE "IFQ"  program eliminated commercial trip limits and allocated quota shares to fishermen based on historical landings.  Fishermen possessing IFQ shares are now  limited only by the number of quota shares they possess.  Once the annual allocation associated with their quota shares has been used they can either elect to purchase additional allocation from other fishermen or continue fishing and release red snapper incidentally caught.  Overall, the IFQ program is expected to reduce discards and discard XE "Discard"  mortality XE "Discard mortality"  because it will allow commercial red snapper fishermen greater flexibility on when, where, and how they fish.  

Allowable Gear

Vertical hook-and-line gear (bandit rigs, manual handlines) is the primary gear used in the commercial fishery (> 95 percent of annual landings).  Longlines, spears, and fish traps account for a small portion of the commercial harvest (< 5 percent).   In the western Gulf, where most commercial landings occur, commercial fishermen primarily use circle hooks XE "Circle hooks"  (David Nieland, pers. comm.
).  The size of circle hooks used in the fishery varies by manufacturer, geartype, and species targeted (i.e., if targeting vermilion snapper, smaller circle hooks may be used).  

Longlines account for only a small fraction of red snapper dead discards (Table 4.2.3) because they are fished in deeper water and select for larger, legal-sized red snapper.  Discards are primarily due to the capture of undersized fish by hook-and-line and bandit rigs.  Anecdotal information suggests at least some bandit rig fishermen reel in their catch, place it on the deck of the boat, and deploy another bandit rig before culling their catch.  This practice is expected to increase release mortality because of poor handling of fish and longer surface intervals.  The IFQ XE "IFQ"  program, based on experiences in other IFQ fisheries (e.g., halibut, sablefish; NRC, 1999), should reduce the extent of this fishing practice, because fishermen will not be constrained by trip limits and short fishing seasons.  Other management measures being considered in this amendment, such as reducing or eliminating the commercial minimum size limit XE "Size limit" , would also reduce discards associated with bandit rig gear.  In a study by Wilson et al. (2004) aboard commercial vessels using bandit rigs, 61 percent of red snapper released were greater than 13 inches and 86 percent were greater than 12 inches. 

Rod-and-reel is the primary gear used in the recreational fishery.  Anecdotal information indicates circle hooks XE "Circle hooks"  are frequently used by recreational anglers in the western Gulf.  The extent of circle hook use in the eastern Gulf is unknown.  Recreational anglers also use spears to capture red snapper.  Spearfishing does not affect release mortality since all fish caught are killed.  Only undersized red snapper mistakenly killed while spearfishing would contribute to discard XE "Discard"  mortality XE "Discard mortality" .  

Recreational discards are primarily due to the recreational size limit XE "Size limit" ; however, allowable gears can affect release mortality rates.  Action 5 summarizes various research studies examining the effects of circle hooks XE "Circle hooks" , hook size XE "Hook size" s, venting tool XE "Venting tool" s, and dehooking devices on survival of red snapper and other fishes.  

Alternatives being considered to minimize bycatch

Reductions in dead discards can be accomplished either by reducing the number of red snapper discarded or reducing the release mortality rate of discards.  To reduce the number of red snapper discards, management measures must limit fishing effort or change the selectivity of fishing gears in such a way that reduces the harvest of sublegal fish.  To reduce the discard XE "Discard"  mortality XE "Discard mortality"  rate of red snapper, sources of release mortality must first be identified (i.e., depth, hooking, surface interval, temperature) and management measures must be imposed to reduce discard mortality rates.  

This amendment considers several management measures to reduce red snapper discards and discard XE "Discard"  mortality XE "Discard mortality" .  Alternatives being considered include reducing recreational and commercial minimum size limit XE "Size limit" s (Actions 1 and 4), establishing lower bag limit XE "Bag limit" s and shorter open season XE "Open season" s (Actions 1 and 3), requiring the use of circle hooks XE "Circle hooks" , dehooking devices, and venting tool XE "Venting tool" s (Action 5), and specifying minimum hook size XE "Hook size" s for harvest (Action 5).  Sections 2 and 5 provide detailed discussion of each of these alternatives and summarize their impacts on bycatch.  

Bycatch reduction alternatives eliminated from further consideration

The Council and NMFS also considered, but eliminated from detailed study several additional alternatives for potentially reducing bycatch in the directed red snapper fishery, including: bycatch quotas, eliminating the recreational size limit XE "Size limit" , commercial gear restrictions (allow only vertical hook-and-line and spears; limit number of hooks on vertical line gear), establishing marine protected areas XE "Protected areas"  or time/area closures, etc. Rationale for eliminating each of these alternatives from further consideration is provided in Appendix A.  


Practicability Analysis

Criterion 1:
Population effects for the bycatch species
Although shrimp bycatch still accounts for a majority of red snapper bycatch, directed fishery bycatch is now known to have a greater effect on stock recovery XE "Stock recovery"  than previously thought.  New information on release mortality rates in the directed fishery indicates release mortality rates are substantially higher than those used in the 1999 stock assessment XE "Stock assessment" , resulting in 4-5 million directed fishery discards annually.  

Bycatch minimization measures considered in this amendment are expected to benefit the status of the red snapper stock.  Size limit XE "Size limit"  projections by Porch (2005) indicate the stock would recover slightly faster if the commercial minimum size limit is reduced or eliminated.  Reducing the recreational size limit is expected to slow stock recovery XE "Stock recovery"  slightly, although changes in SPR XE "SPR"  relative to no action are negligible for minimum size limits of 13-, 14-, and 15-inches TL (see Figure 4.2.1).  The IFQ XE "IFQ"  program is expected to reduce red snapper bycatch by eliminating commercial trip limits and closed season XE "Closed season" s and allowing fishermen to fish more efficiently (NRC 1999).  Gear requirements, such as venting tool XE "Venting tool" s, dehooking devices, circle hooks XE "Circle hooks" , hook restrictions (i.e., limiting the size and/or number of hooks used) are all intended to reduce the rate of release mortality.  The extent these measures reduce release mortality rates is contingent on how extensive these gears are already used.  Shorter open season XE "Open season" s and lower bag limit XE "Bag limit" s may increase bycatch of red snapper, but increases in bycatch resulting from these actions have been accounted for when analyzing the impacts of recreational management measures (see Action 1).  Any increases in bycatch resulting from proposed management actions are accounted for when reducing directed fishing mortality and TAC XE "TAC" , and therefore will provide a direct positive benefit to the red snapper stock.  

The extent to which various bycatch minimization measures achieve necessary reductions in bycatch mortality XE "Bycatch mortality"  are largely unknown.  Target reductions in bycatch and bycatch mortality are more likely to be achieved in the commercial fishery and shrimp trawl fishery than the recreational fishery and during the closed season XE "Closed season"  because of differences in management tools available for reducing bycatch, and economic conditions affecting the shrimp industry.  Directed and shrimp trawl bycatch of red snapper results in forgone yield.  Therefore, any reductions in directed fishery or shrimp trawl bycatch not achieved must be accounted for when setting TAC XE "TAC" ; the less bycatch is reduced, the more directed TAC must be reduced.  

Criterion 2:
Ecological effects due to changes in the bycatch of red snapper (effects on other species in the ecosystem)

The relationships among species in marine ecosystems are complex and poorly understood, making the nature and magnitude of ecological effects difficult to predict with any accuracy.  Once rebuilt, red snapper spawning potential will be 17 times larger than current levels, allowing for an additional 7-16 million pounds of directed fishery removals annually. The more bycatch can be successfully reduced, the greater the overall yield that can be obtained from the fishery.  Under any rebuilding scenario considered, the stock will be significantly larger than it is currently.  Red snapper are known to feed on a variety of prey, including fish, pelagic zooplankton, shrimp, squid, crabs, and various benthic organisms (McCawley 2003).  Many other reef fish species have similar diets.  Reductions in bycatch and fishing mortality will allow the red snapper stock to expand in size, resulting in increased competition for prey with other predators.  Consequently, it is possible that forage species and competitor species could decrease in abundance in response to an increase in red snapper abundance.  

Criterion 3:
Changes in the bycatch of other species of fish and invertebrates and the resulting population and ecosystem effects

Groupers, vermilion snapper, and gray triggerfish are the primary species of fish caught with red snapper.  Preliminary information indicates red grouper are not overfished XE "Overfished"  and are not undergoing overfishing XE "Overfishing" .  Gag was recently assessed and was determined to be undergoing overfishing, but overfished status could not be determined.  Regulatory discards significantly contribute to fishing mortality in both the gag and red grouper fisheries.  Vermilion snapper was also recently assessed and was determined not to be overfished or undergoing overfishing (SEDAR 9 2006a).  Gray triggerfish, another species commonly caught with red snapper, is currently undergoing overfishing and might be approaching an overfished condition (SEDAR 9 2006b).  Bycatch minimization measures evaluated in this amendment could affect the bycatch of these species in one of two ways: 1) gear restrictions may reduce the bycatch or bycatch mortality XE "Bycatch mortality"  of species incidentally caught when targeting red snapper, and 2) shorter seasons, lower size limit XE "Size limit" s, and lower bag limit XE "Bag limit" s may increase effort directed toward other reef fish species, resulting in additional bycatch.  

Gear requirements, such as circle hooks XE "Circle hooks" , hook size XE "Hook size" s, and maximum hook limitations may reduce discards and bycatch mortality XE "Bycatch mortality"  of grouper and snapper if they selectively reduce the capture of undersized fish or reduce the release mortality of fish after capture (i.e., improve handling and release practices).  Because of the very different jaw morphology and feeding behavior of grouper (Burns et al. 2004), circle hooks and increased hook sizes are not expected to greatly reduce grouper discards.  However, circle hooks may increase survival of discarded grouper by reducing gut hooking and hook-related mortality.  Venting tool XE "Venting tool" s and dehooking devices may also increase survival of released fish.  For vermilion snapper and gray triggerfish, circle hook and hook size requirements may benefit these stocks.  Because mouth gape size for both gray triggerfish and vermilion snapper is smaller than red snapper, circle hooks and larger hook sizes will likely reduce the capture of both sub-legal and legal fish.  However, bycatch does not appear to be compromising the status of either of these stocks, since gray triggerfish release mortality is relatively low (1.5 percent, SEDAR 9 2006b) and vermilion snapper are not overfished XE "Overfished"  or undergoing overfishing XE "Overfishing" .  

As found in other IFQ XE "IFQ"  fisheries (NRC 1999), the commercial red snapper IFQ program is expected to reduce bycatch of other reef fish species by providing shareholders an incentive to fish more efficiently and to better handle their catch.  In contrast, recreational regulatory measures will reduce the efficiency of the fishery.  Shorter open season XE "Open season" s and lower bag limit XE "Bag limit" s may result in some shifts in fishing effort to other species, thereby increasing fishing mortality and bycatch.   The extent to which bycatch would change is unknown. 

Criterion 4:
Effects on marine mammals XE "Marine mammals"  and birds

The effects of current management measures on marine mammals XE "Marine mammals"  and birds are described in Section 4.2.  Bycatch minimization measures evaluated in this amendment are expected to indirectly affect marine mammals and birds by reducing food availability.  There is no information to indicate how reduced discards will affect marine mammals and birds feeding behind vessels.  Dissociation with humans is expected to ecologically benefit marine mammals and birds by reducing dependence of discards for food and increasing the consumption of prey through natural means.  Reductions of red snapper discards are not expected to have much of an effect on endangered or threatened species, since these species feed on a wide variety of fishes other than red snapper. Any reductions to the red snapper minimum size limit XE "Size limit"  are expected to have the greatest effect on marine mammals and birds, since the minimum size limit is largely responsible for most regulatory discards.  Gear requirements, such as venting tool XE "Venting tool" s, dehooking devices, circle hooks XE "Circle hooks" , and maximum hook limitations are intended to reduce release mortality, but undersized fish would still be susceptible to predation once released.  Requiring minimum hook size XE "Hook size" s would have small effects on marine mammals and birds if they successfully reduce the number of sub-legal fish caught and discarded.  

Criterion 5:
Changes in fishing, processing, disposal, and marketing costs

Lower size limit XE "Size limit" s, gear requirements and restrictions, lower bag limit XE "Bag limit" s, and shorter open season XE "Open season" s will all affect costs associated with fishing operations.  Eliminating or reducing the commercial minimum size limit will increase efficiency, reduce time spent releasing fish, and increase the value of commercially caught red snapper.  Fish 13- to 16-inches (1-2 pounds) are preferred by dealers and consumers and command the highest market prices per pound.  The IFQ XE "IFQ"  program will promote greater efficiency in fishing, processing, and disposal by reducing overcapacity, reducing the incentive to fish during unsafe conditions, and extending the availability of fresh fish products to the consumer market.  Reducing the recreational size limit will increase catch rates and reduce bycatch, but the associated increase in landings and fishing mortality requires additional management measures to constrain harvest within quota levels.  Shortening the open season will have direct impacts to private anglers and for-hire vessels.  For-hire vessels targeting primarily red snapper would incur losses in revenue, unless these vessels target other species once the red snapper fishery is closed.  Shorter recreational open seasons and lower bag limits could also affect the marketability of for-hire fishing trips by deterring customers from taking fishing trips.  Losses in consumer surplus due to shorter fishing seasons and lower bag limits will also occur for all recreational anglers.  Circle hooks XE "Circle hooks"  are comparable in price to J-hooks XE "J-hooks" , but would represent an initial increase in costs for those anglers currently not using circle hooks.  Similarly, venting tool XE "Venting tool" s and dehooking devices would increase angler costs.  However, all of these gear requirements represent small increases relative to total trip costs.   

Criterion 6:
Changes in fishing practices and behavior of fishermen

All bycatch minimization measures proposed are expected to change angler behavior and fishing practices.  Reductions to the minimum size limit XE "Size limit"  will increase catch rates, reduce bycatch, and affect decisions about where to fish.  The technique for setting a circle hook is different than the technique used to set standard J-hooks XE "J-hooks" .  Circle hooks XE "Circle hooks"  will require anglers to steadily and slowly reel in the slack in the line until the hook sets itself, rather than jerking on the line to set the hook.  Because circle hooks result in more fish hooked in the jaw, removing hooks and releasing red snapper should be easier.  Dehooking devices will allow fishermen to remove hooks easier and more quickly from undersized red snapper and non-targeted species without having to handle the fish as much.  Venting tool XE "Venting tool" s will require anglers to carefully deflate the fish’s gas bladder before returning the fish to the water.  Shorter open season XE "Open season" s and lower bag limit XE "Bag limit" s will alter angler effort, at least initially, and may affect decisions about when and where to fish.  Shorter fishing seasons will affect what species for-hire vessels and recreational anglers target once the recreational red snapper season closes.  Lower bag limits may also affect angler behavior and result in red snapper becoming a secondary targeted species rather than a primary targeted species.  

Criterion 7:
Changes in research, administration, and enforcement costs and management effectiveness

Proposed bycatch minimization measures are not expected to impact administrative costs.  Size limit XE "Size limit" s, bag limit XE "Bag limit" s, and closed season XE "Closed season" s are currently used to regulate the commercial and recreational fishery.  Eliminating the commercial size limit would reduce the burden on enforcement to determine compliance with the size limit.  None of the commercial actions are expected to diminish regulatory effectiveness; Reef Fish Amendment 18A will require VMS on all vessels possessing a commercial reef fish permit and Reef Fish Amendment 26 requires commercial red snapper fishermen to notify enforcement three hours prior to landing red snapper.  Gear requirements, such as circle hooks XE "Circle hooks" , minimum hook size XE "Hook size" s, venting tool XE "Venting tool" s, and dehooking devices would result in additional regulations for enforcement.  Reducing the recreational minimum size limit could significantly reduce management effectiveness (i.e., quota overages) if increases in harvest and fishing mortality from lower minimum size limits are not offset by more restrictive management measures, such as bag limits and shorter open season XE "Open season" s.  All of these bycatch minimization measures will require additional research to determine the magnitude and extent of reductions in bycatch and bycatch mortality XE "Bycatch mortality" . 

Criterion 8:
Changes in the economic, social, or cultural value of fishing activities and non-consumptive uses of fishery resources
Reducing or eliminating the minimum size limit XE "Size limit"  in the commercial red snapper sector, regardless of the TAC XE "TAC" , is expected to positively impact the stock by reducing regulatory discards, and thus foster faster recovery rates for red snapper stocks. In addition to these long-term economic benefits that would be enjoyed by all participants in the red snapper fishery, commercial red snapper fishermen are expected to enjoy slight net revenue increases due to higher price per pound for smaller fish. In addition, harvesting cost savings resulting from shorter search time, reduced culling time and bait costs may result from a reduction in the size limit. 

Reducing the recreational minimum size limit XE "Size limit"  is expected to slightly slow stock recovery XE "Stock recovery"  by a negligible amount (see Figure 4.2.1), but would increase social benefits by reducing the number of red snapper killed when released.  Discards are perceived as wasteful; therefore, lower size limits will produce net benefits to the social environment by increasing the number of red snapper landed per angler and decreasing the number of red snapper discarded dead per angler.  Eliminating the recreational minimum size limit would significantly slow stock recovery (Porch 2005), negatively impacting the status of red snapper stocks, and reducing long-term social and economic benefits.  

Lower recreational size limit XE "Size limit" s require additional management restrictions, such as lower bag limit XE "Bag limit" s and shorter open season XE "Open season" s, in order to compensate for increases in harvest.  Lower bag limits and shorter open seasons will reduce consumer surplus and could negatively affect for-hire vessels if lower bag limits and shorter open seasons reduce the number of trips they can book.   However, short-term economic and social impacts are expected to be outweighed by improvements in stock status as red snapper stocks rebuild. 

The implementation of circle hooks XE "Circle hooks" , dehooking devices, venting tool XE "Venting tool" s, and hook size XE "Hook size" s is expected to result in long-term social and economic benefits resulting from reductions in reef fish discards and discard XE "Discard"  mortality XE "Discard mortality" .   These devices will reduce bycatch and improve handling practices, thereby providing a net benefit to stock recovery XE "Stock recovery" , which will positively affect the social and economic value of fishing activities.  Requiring these devices will result in initial economic costs for persons not already possessing these gears.   

Criterion 9:
Changes in the distribution of benefits and costs

There is a perception that benefits and costs are not equitably distributed between the shrimp fishery XE "Shrimp fishery"  and the directed red snapper fishery.  The directed fishery has long expressed its frustration that little is being done to curtail bycatch in the shrimp fishery, while the directed fishery continues to be restricted in terms of TAC XE "TAC" , fishing seasons, and bag limit XE "Bag limit" s.  Conversely, the shrimp fishery claims it is accruing costs from using TEDs and BRDs, while any red snapper benefits accrue to others.  

According to the 2005 red snapper stock assessment XE "Stock assessment" , fishing mortality (including discard XE "Discard"  mortality XE "Discard mortality" ) by the directed fishery is the primary limiting factor to stock recovery XE "Stock recovery"  for the portion of the stock in the eastern Gulf.  Shrimp trawl bycatch is more important in the western Gulf, but again fishing mortality by the directed commercial fishery (including directed bycatch) is significant there as well.  Nevertheless, management measures to reduce bycatch and fishing mortality in both the directed fishery and shrimp trawl fishery are being considered in this amendment.  

The Council’s preferred management alternative in Action 6 would reduce the fishing mortality rate on red snapper associated with shrimp trawl bycatch by 74 percent relative to the 2001-03 baseline fishing mortality rate.  Similar reductions in directed fishing mortality would also occur as overfishing is phased out over the next three years.   The TACs and management measures for the directed fishery in Action 1 take into account the level directed fishery bycatch can be practically reduced given available management measures (i.e., lower size limits, gear requirements, etc.).  In the short-term, directed fishery costs will be greater due to a lower TAC, shorter fishing season, lower bag limit, and other restrictions.  Shrimp fishery costs in the short-term will also be greater, although effort in the shrimp fishery in recent years has already significantly declined due to economic conditions resulting in a large decrease in fishing mortality relative to the 2001-03 baseline.  Over the long-term, the directed fishery would receive a majority of the benefits from stock rebuilding while the shrimp fishery would be held at a constant fishing mortality reduction level, unless changed by the Council in the future. 

There is a perception that reductions in fishing mortality and bycatch minimization measures are not equitably distributed between the commercial and recreational directed fisheries or the shrimp trawl fishery.  Commercial bycatch reduction XE "Bycatch reduction"  measures allow for greater flexibility and efficiency, whereas recreational management measures to address bycatch and fishing mortality result in more restrictive regulations to control harvest and reduce bycatch.  The differing management regimes, objectives, and effects of the two fisheries make it unreasonable to attempt to apply the same regulations to both.  Despite these differences, bycatch minimization measures in both fisheries are intended to provide a net benefit to the stock, by reducing mortality associated with bycatch and increasing the rate of stock recovery XE "Stock recovery" .  

Criterion 10:
Social effects

Bycatch is considered wasteful because it reduces overall yield obtained from the fishery.  Minimizing bycatch to the extent practicable will increase efficiency, reduce waste, and benefit stock recovery XE "Stock recovery" , thereby resulting in net social benefits. 

Recreational anglers perceive different commercial and recreational minimum size limit XE "Size limit" s as unfair and there is concern by some that commercial fishermen will fish closer to shore, reducing the availability of red snapper to the recreational fishery.  However, because a majority of commercially caught red snapper die, lower commercial minimum size limits are expected to have a net benefit to the stock as a whole by reducing commercial fishing mortality and increasing the rate of stock recovery XE "Stock recovery" .

Implementation of the IFQ XE "IFQ"  program, which increases flexibility and efficiency in the commercial fishery, is also perceived to be unfair, because recreational anglers must incur additional management restrictions to rebuild red snapper while commercial regulations in some cases are lessened.  Differences in management of the recreational and commercial fishery make it impracticable to manage the two fisheries with similar bycatch minimization measures. However, TAC XE "TAC"  reductions evaluated in this amendment are being reduced proportionally for both the directed commercial and recreational red snapper fisheries. 

Gear restrictions, such as circle hooks XE "Circle hooks" , dehooking devices, venting tool XE "Venting tool" s, and hook size XE "Hook size" s should all have positive social benefits, since these gears are known to reduce bycatch or bycatch mortality XE "Bycatch mortality" .   
CONCLUSIONS

The bycatch practicability analysis in Reef Fish Amendment 22 concluded no directed fishery bycatch minimization measures would have an impact on the status of the stock.  However, it was noted that the 2005 stock assessment XE "Stock assessment"  would include new data to better assess the impacts of red snapper regulations on bycatch and the stock as a whole. 

The 2005 stock assessment XE "Stock assessment"  included numerous changes and indicated directed fishery discard XE "Discard"  mortality XE "Discard mortality"  rates were significantly greater than previous assessments.  Shrimp trawl bycatch still constitutes a significant portion of bycatch, but the directed fishery bycatch is now considered to have a much greater impact on stock status than previously thought.  In the eastern Gulf, directed fishery bycatch and fishing mortality adversely effects red snapper recovery.  In the western Gulf, shrimp trawl bycatch is the primary source of red snapper mortality, however, bycatch and fishing mortality in the commercial directed fishery is still significant. 

Analysis of bycatch practicability factors indicates there would be positive biological impacts associated with further reducing bycatch and bycatch mortality XE "Bycatch mortality"  in the directed fishery.  The biomass level red snapper can be rebuilt to and the success of the red snapper rebuilding plan XE "Rebuilding plan"  are contingent on reducing bycatch to practicable levels.  The Council is acting to reduce directed fishery bycatch and cap or reduce shrimp effort in this amendment and will address additional shrimp trawl bycatch measures in subsequent amendment to the Shrimp FMP.  
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						Commercial						Recreational

				Year		east		west		gulfwide		east		west		gulfwide

				1983		1		2		3		829211		498010		1327221

				1984		1		2		4		105733		330124		435857

				1985		49896		50352		100249		988630		1686208		2674838

				1986		28515		57541		86056		1114901		1219824		2334725

				1987		33300		51422		84722		1407258		798592		2205850

				1988		54861		62796		117657		1099754		989460		2089213

				1989		36307		50587		86895		1496481		1391143		2887624

				1990		77846		74448		152294		1366863		1190130		2556993

				1991		38561		129299		167860		1342054		1055656		2397710

				1992		27970		116735		144705		1736556		1580069		3316624

				1993		28525		141883		170407		1880267		2006758		3887025

				1994		36119		142225		178343		2499290		2365331		4864622

				1995		27143		228791		255933		3139712		2418264		5557976

				1996		38664		360168		398832		4543399		1615759		6159158

				1997		48655		366270		414925		3830842		1308426		5139268

				1998		52696		225071		277768		2054252		953824		3008076

				1999		48783		215753		264537		2369585		460690		2830275

				2000		59175		199391		258565		3439823		1101966		4541789

				2001		96497		350369		446866		2699578		1649885		4349463

				2002		92085		515055		607140		2444268		1501146		3945413

				2003		71234		349187		420421		3121939		1115188		4237127

				Year		Open Season												Closed Season

						Commercial HL				Commercial LL				Recreational

						east		west		east		west		east		west		east		west

				1983		1		2		0		0		124382		199204		0		0

				1984		1		2		0		0		15860		132049		0		0

				1985		35309		40598		117		691		148294		674483		0		0

				1986		20152		46017		93		1167		167235		487930		0		0

				1987		23534		40719		109		1447		211089		319437		0		0

				1988		38725		50261		226		1232		164963		395784		0		0

				1989		25536		40580		243		901		224472		556457		0		0

				1990		54680		60617		590		430		205029		476052		0		0

				1991		27175		105457		204		568		201308		422262		5583		22610

				1992		19812		95592		47		130		260483		632027		17635		107530

				1993		20140		116166		113		178		282040		802703		15271		95655

				1994		25585		116462		59		162		374894		946133		21106		126750

				1995		19150		187335		121		274		470957		967306		10606		165860

				1996		27320		294877		132		461		681510		646304		10207		199590

				1997		34403		299839		142		503		574626		523370		10062		228720

				1998		37295		184232		119		327		308138		381530		39506		189350

				1999		34548		175964		88		954		355438		184276		52802		168170

				2000		41923		161944		91		1557		515973		440786		77078		202310

				2001		68385		285306		128		1996		404937		659954		100810		207840

				2002		65191		418806		189		3540		366640		600458		98887		211050

				2003		50473		282215		103		4118		468291		446075		86705		202250
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						Target Reductions

						Rebuilding Strategy				Average Discards (numbers of fish)						Percent Change

								Years		Commercial		Recreational		Closed Season		Numbers		F

						baseline		2001-03		393483		982118		302514		0.0%		0.0%

						20%SPR 'linked'		2007-09		191159		372439		209800		53.9%		68.1%

						26%SPR 'linked'		2007-09		163400		316354		179956		60.7%		73.8%

						30%SPR 'linked'		2007-09		148728		287033		164072		64.3%		76.6%

						35%SPR 'linked'		2007-09		131656		253176		145513		68.4%		79.7%

						9 mp TAC		2007-09						240744		7542370

						7 mp TAC		2007-09		171622		342294		185107		5641456

						6 mp TAC		2007-09		148463		294228

						5 mp TAC		2007-09

						Rebuilding Strategy				Average Discards (numbers of fish)						Percent change in numbers

								Years		Commercial		Recreational		Closed Season

						baseline		2001-03		393483		982118		302514		0.0%

						20%SPR 'linked'		2007-09		191159		372439		209800		53.9%

						26%SPR 'linked'		2008-09		195205		426545		200895		51.0%

						26%SPR 'linked'		2008-10		209186		443577		223668		47.8%

								2008-10								100.0%

								2008-10		70490		224140		715233		39.8%		5.4 MP

								2008-10								100.0%

								2008-10		70417		191948		557062		51.2%		5.5 MP

								2008		1.76E+04		1.58E+05		4.35E+01		1.50E+03		1.62E+05		2.42E+05		0.00E+00		0.00E+00		0.00E+00		0.00E+00

								2009		1.90E+04		1.93E+05		4.77E+01		1.83E+03		1.72E+05		2.77E+05		0.00E+00		0.00E+00		0.00E+00		0.00E+00

								2010		1.98E+04		2.15E+05		5.04E+01		2.05E+03		1.79E+05		2.99E+05		0.00E+00		0.00E+00		0.00E+00		0.00E+00

										1.77E+05		4.04E+05

										2.13E+05		4.49E+05

										2.37E+05		4.78E+05

										1.95E+05		4.27E+05

								2008		7.40E+04		5.33E+05		1.09E+03		1.22E+04		3.19E+05		1.93E+05		3.52E+04		1.44E+05		3.26E+05		4.97E+06

								2009		8.75E+04		6.90E+05		1.31E+03		1.58E+04		3.75E+05		2.49E+05		4.06E+04		1.82E+05		3.31E+05		5.15E+06

								2010		9.97E+04		8.71E+05		1.60E+03		2.03E+04		4.19E+05		3.11E+05		4.61E+04		2.23E+05		3.35E+05		5.28E+06

										1.79E+05

										2.23E+05

										2.69E+05

										2.24E+05

										2.01E+05
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						Commercial HL				Commercial LL				Recreational										Commercial						Recreational

				Year		east		west		east		west		east		west						Year		east		west		gulfwide		east		west		gulfwide

				1983		1		2		0		0		829211		498010						1983		1		2		3		829211		498010		1327221

				1984		1		2		0		0		105733		330124						1984		1		2		4		105733		330124		435857

				1985		49731		49509		165		843		988630		1686208						1985		49896		50352		100249		988630		1686208		2674838

				1986		28384		56118		131		1423		1114901		1219824						1986		28515		57541		86056		1114901		1219824		2334725

				1987		33147		49657		153		1765		1407258		798592						1987		33300		51422		84722		1407258		798592		2205850

				1988		54543		61294		319		1502		1099754		989460						1988		54861		62796		117657		1099754		989460		2089213

				1989		35966		49488		342		1099		1496481		1391143						1989		36307		50587		86895		1496481		1391143		2887624

				1990		77015		73924		831		524		1366863		1190130						1990		77846		74448		152294		1366863		1190130		2556993

				1991		38274		128606		287		693		1342054		1055656						1991		38561		129299		167860		1342054		1055656		2397710

				1992		27905		116576		66		159		1736556		1580069						1992		27970		116735		144705		1736556		1580069		3316624

				1993		28366		141666		159		217		1880267		2006758						1993		28525		141883		170407		1880267		2006758		3887025

				1994		36036		142027		83		197		2499290		2365331						1994		36119		142225		178343		2499290		2365331		4864622

				1995		26972		228457		171		334		3139712		2418264						1995		27143		228791		255933		3139712		2418264		5557976

				1996		38478		359606		186		562		4543399		1615759						1996		38664		360168		398832		4543399		1615759		6159158

				1997		48455		365657		200		613		3830842		1308426						1997		48655		366270		414925		3830842		1308426		5139268

				1998		52528		224673		168		399		2054252		953824						1998		52696		225071		277768		2054252		953824		3008076

				1999		48659		214590		124		1163		2369585		460690						1999		48783		215753		264537		2369585		460690		2830275

				2000		59047		197492		128		1898		3439823		1101966						2000		59175		199391		258565		3439823		1101966		4541789

				2001		96317		347934		180		2434		2699578		1649885						2001		96497		350369		446866		2699578		1649885		4349463

				2002		91819		510739		266		4317		2444268		1501146						2002		92085		515055		607140		2444268		1501146		3945413

				2003		71089		344165		146		5022		3121939		1115188						2003		71234		349187		420421		3121939		1115188		4237127

																								86605		404870

						Commercial HL				Commercial LL				Recreational								Year		Open Season												Closed Season

				Year		east		west		east		west		east		west								Commercial HL				Commercial LL				Recreational

				1983		1		2		0		0		124382		199204								east		west		east		west		east		west		east		west

				1984		1		2		0		0		15860		132049						1983		1		2		0		0		124382		199204		0		0

				1985		35309		40598		117		691		148294		674483						1984		1		2		0		0		15860		132049		0		0

				1986		20152		46017		93		1167		167235		487930						1985		35309		40598		117		691		148294		674483		0		0

				1987		23534		40719		109		1447		211089		319437						1986		20152		46017		93		1167		167235		487930		0		0

				1988		38725		50261		226		1232		164963		395784						1987		23534		40719		109		1447		211089		319437		0		0

				1989		25536		40580		243		901		224472		556457						1988		38725		50261		226		1232		164963		395784		0		0

				1990		54680		60617		590		430		205029		476052						1989		25536		40580		243		901		224472		556457		0		0

				1991		27175		105457		204		568		201308		422262						1990		54680		60617		590		430		205029		476052		0		0

				1992		19812		95592		47		130		260483		632027						1991		27175		105457		204		568		201308		422262		5583		22610

				1993		20140		116166		113		178		282040		802703						1992		19812		95592		47		130		260483		632027		17635		107530

				1994		25585		116462		59		162		374894		946133						1993		20140		116166		113		178		282040		802703		15271		95655

				1995		19150		187335		121		274		470957		967306						1994		25585		116462		59		162		374894		946133		21106		126750

				1996		27320		294877		132		461		681510		646304						1995		19150		187335		121		274		470957		967306		10606		165860

				1997		34403		299839		142		503		574626		523370						1996		27320		294877		132		461		681510		646304		10207		199590

				1998		37295		184232		119		327		308138		381530						1997		34403		299839		142		503		574626		523370		10062		228720

				1999		34548		175964		88		954		355438		184276						1998		37295		184232		119		327		308138		381530		39506		189350

				2000		41923		161944		91		1557		515973		440786						1999		34548		175964		88		954		355438		184276		52802		168170

				2001		68385		285306		128		1996		404937		659954						2000		41923		161944		91		1557		515973		440786		77078		202310

				2002		65191		418806		189		3540		366640		600458						2001		68385		285306		128		1996		404937		659954		100810		207840

				2003		50473		282215		103		4118		468291		446075						2002		65191		418806		189		3540		366640		600458		98887		211050

																						2003		50473		282215		103		4118		468291		446075		86705		202250

																								61350		328776						413289		568829		982118
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						Commercial						Recreational

				Year		east		west		gulfwide		east		west		gulfwide

				1983		1		2		3		829211		498010		1327221

				1984		1		2		4		105733		330124		435857

				1985		49896		50352		100249		988630		1686208		2674838

				1986		28515		57541		86056		1114901		1219824		2334725

				1987		33300		51422		84722		1407258		798592		2205850

				1988		54861		62796		117657		1099754		989460		2089213

				1989		36307		50587		86895		1496481		1391143		2887624

				1990		77846		74448		152294		1366863		1190130		2556993

				1991		38561		129299		167860		1342054		1055656		2397710

				1992		27970		116735		144705		1736556		1580069		3316624

				1993		28525		141883		170407		1880267		2006758		3887025

				1994		36119		142225		178343		2499290		2365331		4864622

				1995		27143		228791		255933		3139712		2418264		5557976

				1996		38664		360168		398832		4543399		1615759		6159158

				1997		48655		366270		414925		3830842		1308426		5139268

				1998		52696		225071		277768		2054252		953824		3008076

				1999		48783		215753		264537		2369585		460690		2830275

				2000		59175		199391		258565		3439823		1101966		4541789

				2001		96497		350369		446866		2699578		1649885		4349463

				2002		92085		515055		607140		2444268		1501146		3945413

				2003		71234		349187		420421		3121939		1115188		4237127

				Year		Open Season												Closed Season

						Commercial HL				Commercial LL				Recreational

						east		west		east		west		east		west		east		west

				1983		1		2		0		0		124382		199204		0		0

				1984		1		2		0		0		15860		132049		0		0

				1985		35309		40598		117		691		148294		674483		0		0

				1986		20152		46017		93		1167		167235		487930		0		0

				1987		23534		40719		109		1447		211089		319437		0		0

				1988		38725		50261		226		1232		164963		395784		0		0

				1989		25536		40580		243		901		224472		556457		0		0

				1990		54680		60617		590		430		205029		476052		0		0

				1991		27175		105457		204		568		201308		422262		5583		22610

				1992		19812		95592		47		130		260483		632027		17635		107530

				1993		20140		116166		113		178		282040		802703		15271		95655

				1994		25585		116462		59		162		374894		946133		21106		126750

				1995		19150		187335		121		274		470957		967306		10606		165860

				1996		27320		294877		132		461		681510		646304		10207		199590

				1997		34403		299839		142		503		574626		523370		10062		228720

				1998		37295		184232		119		327		308138		381530		39506		189350

				1999		34548		175964		88		954		355438		184276		52802		168170

				2000		41923		161944		91		1557		515973		440786		77078		202310

				2001		68385		285306		128		1996		404937		659954		100810		207840

				2002		65191		418806		189		3540		366640		600458		98887		211050

				2003		50473		282215		103		4118		468291		446075		86705		202250
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