Tab E, No. 5(a)

ALTERNATIVE SHRIMP ACTION 6
Action ___.  Establish an effort reduction target as a proxy for red snapper bycatch mortality (F) in the Gulf shrimp fishery

Alternative 1.   No action – do not establish an effort reduction target as a proxy for red snapper bycatch mortality in the Gulf shrimp fishery
Alternative 2.  Use shrimping effort between 10 and 30 fathoms as a proxy for red snapper F
Alternative 3.  Use shrimp effort in the EEZ as a proxy for red snapper F

Alternative 4.  Use shrimp effort in offshore waters as a proxy for red snapper F

Note: A brief discussion of using shrimp landings as a proxy for red snapper F is included; however, it is not included as an alternative because it does not appear to be reasonable.

Discussion:  The 2005 red snapper 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 in both the directed and shrimp fisheries.  For the shrimp fishery, the stock assessment concluded there needs to be as much as a 70% reduction in shrimp trawl bycatch mortality compared to levels experienced during the 2001-2003 period.  Fishing mortality during the 2001-2003 time period was estimated at 0.617.  This value incorporates benefits of F reductions due to the use of BRDs.  The most commonly used BRD, the Fisheye, has been shown to perform below the current bycatch reduction criterion of a 44% reduction in F on age 0 and age 1 red snapper from the 1984-1989 period, reducing F by only approximately 10%.  On the other hand, based on a new BRD certification criterion to be established in a 2006 regulatory amendment, BRDs considered for certification are expected to reduce mortality on age 0 and age 1 red snapper between 10% and 50%, with the most commonly used BRDs reducing mortality on this age group by approximately 20% (Table 1).  Therefore, the new BRDs should reduce this mortality from shrimp trawls by at least an additional 10%.
Although reducing bycatch mortality on juvenile red snapper through the use of BRDs is a practical action, it does not appear to be reducing mortality to the extent needed to meet the current rebuilding goals for the red snapper stock (Figure 1).  Consequently, the Council is looking at other practical means of further reducing bycatch mortality.  In previous analyses, Dr. Rick A. Hart of the National Marine Fisheries Service (NMFS), Southeast Fisheries Science Center, Galveston Laboratory demonstrated that juvenile red snapper shrimp trawl fishing mortality (F) is better correlated with offshore shrimp fishing effort than with other factors such as landings or the magnitude of bycatch (Figure 1). Statistical analyses conducted by Dr. Hart indicate that there is a tenuous relationship between mortality on ages 0 and 1 red snapper and shrimp landings. The weak correlation between shrimp landings and red snapper F is illustrated by regression estimates presented in Figure 3. These estimates indicate that brown shrimp landings only explain 25 % of the variation observed in juvenile red snapper mortality.  
In summary, these findings indicate that there is a high positive correlation between offshore shrimp fishing effort and juvenile red snapper mortality. Consequently, establishing an effort reduction target as a proxy for reductions in F is determined to be a better approach than using shrimp landings as a juvenile red snapper mortality indicator. Alternatives included in this action consider various measures of shrimp effort that could possibly serve as a proxy for juvenile red snapper mortality. 

Alternative 1 (No action) would not provide a basis for measuring whether F on juvenile red snapper in the shrimp fishery has been reduced to a level consistent with the current rebuilding program.  Fishery-independent, habitat-related density data are available for age 0 and age 1 red snapper in the western Gulf of Mexico, the main range for the red snapper population. Catch-per-unit-effort (CPUE) data and associated environmental data have been collected by NMFS in the western Gulf of Mexico on a consistent regional and seasonal basis since 1985. The CPUE data, collected by standardized bottom trawling according to a random sampling design, have had adequate quality assurance and review to ensure that the density estimates are comparable among the habitats sampled.  Gallaway et al. (1999) analyzed these data and mapped habitat utilization patterns of juvenile red snapper. The highest densities were documented to occur at water depths between 10 and 30 fathoms across the western Gulf from the Alabama/Florida border to the Texas/Mexico border (Figures 4 and 5). This “ribbon” of high density also corresponded to the highest habitat values (Figures 4 and 5).

This zone of high red snapper abundance was determined based on random sampling across all habitats. Shrimp trawling is not random but rather targets areas where shrimp catch is likely to be high. Therefore, fishery-dependent data are necessary to determine if the 10- to 30-fathom depth zone of the western Gulf is also characterized by the highest juvenile red snapper bycatch rates.  Analysis of the observer data collected by NMFS and the Gulf and South Atlantic Fisheries Foundation, Inc. (GSAFF) confirm that catch rates of juvenile red snapper are highest at depths between 10 and 30 fathoms in the western Gulf (Figure 5). Mean annual catch rate at these depths was on the order of 3.3 fish per hour trawled, whereas the mean annual catch rate in water <10 fathoms was only about 0.5 fish per hour. The catch rates at depths >30 fathoms was on the order of about 1.0 fish per hour (Figure 5).

Estimates of effort in the 10 to 30 fathom depth zone have been parceled from the overall offshore effort, which adds imprecision to the estimate.  Effort in this depth zone explained on the order of 98% of the observed variance in total shrimp trawl mortality of juvenile red snapper from the offshore shrimp fishery. Total shrimp trawl fishing mortality on juvenile red snapper (F) exhibited a significant (P <10-9) linear relationship with annual fishing effort in 10 to 30 fathoms (Figure 6).
Figure 7 shows the effort trend in 10 to 30 fathoms over the period 1960 to 2005 as provided by the Ad Hoc Shrimp Effort Working Group (SEWG). The average effort for the benchmark period identified in the stock assessment (2001-2003) was on the order of 77,801 nominal days fished. In 2005, the effort in this depth zone was 32,332 nominal days fished.  Estimated effort in the 10- to 30-fathom depth zone in 2005 was 58% below the reduction benchmark value. Given the relationship expressed in Figure 7, this translates to a 52% reduction in F in 2005 as compared to the 2001-2003 benchmark value.  With the addition of expected bycatch mortality reduction from BRDs under the proposed revised certification criterion, it is estimated that there was at least a 62% reduction in juvenile red snapper F in 2005 when compared to the 2001-2003 average under Alternative 2.  This estimate would be considered conservative in that the shrimp fleet operated in the northern and western Gulf during the months of May, June, July, and most of August, prior to the devastation from Hurricanes Katrina and Rita.  In summary, these analyses indicate that the best proxy for juvenile red snapper F is an effort reduction target within the 10 to 30 fathom depth zone (Alternative 2).
On the other hand, previous analyses (Figure 2) have regressed F against total offshore effort (Alternative 4).  These analyses include estimates of effort seaward from the beach (exclusive of bays). For the 2001-2003 reference period, total offshore effort averaged 190,141 days annually. By 2005, a 44% decline in total offshore effort was recorded.  Offshore effort in 2005 totaled 106,609 days (SEWG). Although this analysis may be somewhat more precise in estimating effort, in that parceling is not necessary, it would include a large amount of effort in areas where juvenile red snapper do not occur.  As indicated in SEAMAP studies, areas in waters less than 10 fathoms and greater than 30 fathoms in the Western Gulf and all of the eastern Gulf of Mexico offshore Florida are not utilized to any great extent by juvenile red snapper (SEAMAP, unpublished data).  Consequently, such an effort estimate would not be as good a proxy of F on juvenile red snapper as Alternative 2.

Alternative 3 would use effort from the EEZ as a proxy for juvenile red snapper F. For the determination of shrimp effort levels, the SEWG defines the EEZ as including waters with a depth greater than 10 fathoms in Statistical Areas 1 to 11 and 18 to 21; and waters with a depth greater than 5 fathoms in Statistical Areas 13 to 17. One statistical area (Area 12) was determined to entirely occur in state waters. For the 2001-2003 reference period, average shrimp effort levels in the EEZ were estimated at 137,401 days annually. In 2005, shrimp effort in the EEZ was estimated at 87,599 days, representing a 36 % decline. Although the EEZ is the area where the Council’s jurisdiction applies and where any future management measures would be effective, the analysis of this alternative would also have to include a parceling of the offshore effort data, which would add imprecision to the estimates.  Additionally, this alternative would not include some areas within the 10 - 30-fathom depth zone in state waters that contain red snapper.  It would also include areas outside of 30 fathoms where juvenile red snapper are not known to exist in any substantial numbers.  Consequently, this alternative is a less desirable proxy for juvenile red snapper F than Alternative 2 because it may not include effort that occurs in portions of some states’ waters and includes effort outside of 30 fathoms. 
Biological Impacts:  There would be no direct biological impacts from setting an effort reduction target as a proxy for red snapper bycatch mortality (F) in the Gulf shrimp fishery.  This is primarily an administrative action that would allow the Council and NMFS to monitor effort that is directed at juvenile red snapper for the purpose of realizing the level of compliance with the Council’s established rebuilding plan and goals for the recovery of this stock.  If the target effort is being exceeded to the point where the Council determines that further actions are needed, there would be indirect effects of establishing this target in that it would serve as the basis for such future actions.

Socioeconomic Impacts:

The determination of an effort target in the shrimp fishery is not expected to result in any socioeconomic impacts. Expectations of nil socioeconomic impacts associated with this action are further supported by significant effort declines observed in the fishery in recent years due to unfavorable economic conditions and devastating hurricane seasons. 
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Figure 1: Shrimp Trawl Bycatch F-values (Red Snapper)
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Figure 2: Juvenile Red Snapper F-value vs. Total Offshore Shrimp Effort
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Figure 3: Shrimp Trawl Bycatch F-values (Red Snapper) vs. Brown Shrimp Catch

Figure 4: Juvenile Red Snapper Densities (by Depth) in the Western Gulf
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Figure 5: Distribution of Juvenile Red Snapper CPUE by Depth
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Figure 6: Juvenile Red Snapper F vs. Shrimp Effort in the 10-30- Fathoms 
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Figure 7: Shrimp Effort in the 10-30- Fathom Depth Zone

	BRD TYPE
	REDUCTION CRITERION
	Shrimp Loss
(Percent)


	Average Price

per Unit

	
	Percentage Reduction

in Red Snapper

 (Ages 0 - 1) Mortality
	Percentage Reduction
in CPUE on Red Snapper (Ages 0 - 1)
	Percentage Reduction in Total Finfish Bycatch (by weight)
	
	

	Fisheye Legal  8.5’-10.5’

 
	26.6

(5.5 - 47.8)
	26.6

(5.5 - 47.5)
	22.8

(18.0 - 27.5)
	6.3

(4.0 - 8.7)
	$45

	Fisheye  Legal  10.6’-12.5’


	10.8

(-1.3 - 22.9)
	8.8

(1.1  – 16.5)
	13.5

(11.1 – 15.9)
	1.6

(-0.4 - 3.6)
	$45

	Fisheye – All


	9.4

(3.3 - 15.5)
	6.2

(0.1 - 12.2)
	17.0

(16.1 - 17.9)
	1.2

(0.4 - 2.1)
	$45

	Jones Davis


	52
( * * )
	40.0

(30.0 – 50.0)
	58.0

(53.0 – 63.0)
	4.0

(0.0 – 9.0)
	$425

	Modified Jones Davis


	30.6

(25.6 -35.7)
	24.1

(18.6 -29.6)
	33.1

(30.3 – 36.0)
	3.2

(1.4 - 4.9)
	$200

	Extended Funnel 


	25.1

(11.8 – 38.4)
	17.4

(6.5 – 28.2)
	26.6

(21.7 - 31.6)
	2.2

(-1.7 – 6.0)
	$350


Table 1: Performance and Average Price of Bycatch Reduction Devices Tested in the Gulf of Mexico

Source: Dan Foster, NMFS – 95 percent confidence interval in parentheses; ** based on Goodyear model: confidence interval not available.



In the western Gulf between 10 and 30 fathoms











HSI Values - Fall





Gulf of Mexico





MEXICO





Terribone


Bay





Pt. Au Fer


Is.





Marsh Is.





Sabine


Lake





Galveston


Bay





Corpus


Christi


Bay





LOUISIANA





FLA





ALA





MIS





TEXAS






























































































































































Figure 1





Gallaway et al. (1999). Transactions of the American Fisheries Society 128:713-726.
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