Tab E, No. 5(b)
ALTERNATIVE ACTION 5 – ADD OPTION D

Action 5.  Modify fishing gear to reduce bycatch and/or bycatch mortality in the directed red snapper fishery. 

Alternative 1.  No action.  Do not implement further fishing gear modifications to reduce bycatch in the directed red snapper fishery. 

Alternative 2.  Require the use of non-stainless steel circle hooks when using natural baits in the harvest red snapper from the EEZ, and require the use of venting tools and dehooking devices when harvesting red snapper from the EEZ for:


Option a.  Commercial fishery


Option b.  Recreational fishery



  Option c.  Both commercial and recreational fisheries


Option d.  All reef fish fisheries

Alternative 3. Require a minimum hook size when harvesting red snapper from the EEZ of:

Option a.  Commercial fishery


Suboption i.  2/0


Suboption ii.  3/0


Suboption iii.  4/0


Suboption iv.  5/0

Option b.  Recreational fishery


Suboption i.  2/0


Suboption ii.  3/0


Suboption iii.  4/0


Option c.  Both commercial and recreational fisheries


Suboption i.  2/0


Suboption ii.  3/0



Suboption iii.  4/0



Suboption iv.  5/0

Option d.  All reef fish fisheries



Suboption i.  2/0



Suboption ii  3/0



Suboption iii.  4/0



Suboption iv.  5/0
Section 5.5 examines the effects of the various Action 5 alternatives relative to each other within the physical, biological/ecological, socioeconomic, and administrative environments.  Factors considered in this discussion include:

· Cooke and Suski (2004) found hooking mortality rates were reduced about 50% by using circle hooks relative to J-style hooks.

· Reduction in mortality associated with the use of circle hooks resulted primarily from the tendency of circle hooks to jaw-hook fish (Cooke and Suski, 2004).

· Two studies (Sullivan et al, 1999; Henwood et al, pers. comm.) found increased catch rates and mean length at capture size for circle hooks compared to J-hooks;  One study (Powers and Shipp, pers. comm.) found similar mean length at capture size, but lower catch rates for circle hooks compared to J-hooks.

· Burns et al (2002) found more red snapper caught with rod-and-reel gear died from hook mortality caused by J-hooks than all other causes combined, including depth, stress, and handling.  Additionally, Burns (pers. comm.) has shown tag return rates for fish caught on circle hooks to be greater than J-hooks (8.6% v. 7.9%).

· Preliminary data from a 15 year study (Burns and Porch, pers. comm.) suggest that venting increases survival in red snapper caught in deep water.

· Cooke and Suski (2004) identified ease of hook removal as a major contributor to mortality.

· There is no industry standardization of hook size.

Alternative 1 (status quo) would not reduce bycatch or bycatch mortality in the directed red snapper fishery.  Though anecdotal information suggests circle hook use is common in the commercial fishery, and some sectors of the recreational fishery, it is not comprehensive.  Additionally, commercial fishermen are thought not to vent regulatory discards and venting is unknown in the recreational fishery (SEDAR 7 DW).  Although dehooking devices will become required in the commercial and for-hire fisheries through Amendment 18A, this requirement is aimed at protected species, such as sea turtles, and not the directed fishery; with no implementation of dehooking devices in the recreational sector.

Alternative 2 requires the use of circle hooks, venting tools, and dehooking devices when harvesting red snapper from the EEZ.  Cooke and Suski (2004) reviewed studies on circle hook effectiveness to determine the usefulness of circle hooks for fisheries management.  Overall, they found mortality rates were lower for circle hooks than J-style hooks.  Hooking depth, anatomical hooking location, amount of bleeding, and ease of hook removal were identified as major contributors to mortality.  These factors are thought to be different for circle and conventional hooks.  Circle hooks typically hook fish around the maxilla for red snapper (Dorf 2004), and are less likely to be swallowed.  Burns (pers. comm.) has shown that tag return rates for fish caught on circle hooks are greater than fish caught on J-hooks (8.6% return v. 7.97%, respectively).  Option D would also require circle hook use in all reef fish fisheries.  By requiring circle hook use in all reef fish fisheries, discard mortality of red snapper during the closed season is expected to be reduced, providing further benefits to the red snapper stock.   

Alternative 2 also requires the use of venting tools when harvesting red snapper from the EEZ.  It is believed that venting, when properly executed, could increase survival of released fish.  Preliminary data from a 15-year study conducted at Mote Marine Lab (Burns and Porch, pers. comm.) suggest that venting increases survival in red snapper caught in deep water.  The third requirement of Alternative 2 would be dehooking devices.  Cooke and Suski (2004) identified ease of hook removal as a major contributor to mortality; therefore, the use of dehookers to remove hooks and lines would likely reduce serious injury and post-release mortality of targeted species, and other incidentally caught species.  Thus selecting Alternative 2 would be expected to reduce discard mortality rates from the current gear requirements.

Alternative 3 specifies a minimum hook size to be used in the directed fishery, while option D expands the requirement to all reef fish fisheries.  Cooke and Suski (2004) found that large hooks result in some size selectivity towards larger fish; however, they do hook smaller fish as well.  Gledhill and Driggers (NMFS Pascagoula, personal communication), found the mean length of red snapper at capture greater when caught with circle hooks (Mustad 15/0) compared to J-hooks.  They also found a significant difference in fish length between circle hook sizes (Mustad 11/0 versus Mustad 15/0) with the larger hooks catching larger fish.  The number of discards and discard mortalities should be reduced by both Alternative 2 and 3, but maximum reductions would be expected if both alternatives are selected, particularly with year-round circle hook usage in all reef fish fisheries (option D).
These alternatives modify gear requirements, but are expected to have minimal effects on the physical environment (see Section 5.5.1).  Impacts on the physical environment result from gear interaction with benthic structure and organisms.  Longline and hook-and-line gear, the predominant gear types of the fishery, have interaction with the benthic habitat; however, Alternative 2 is expected to reduce this interaction with the benthic habitat with the use of circle hooks.  The intended effects of the gear modifications in Alternative 2 and 3 are to reduce bycatch and discard mortality, which would be expected to decrease effort in the fishery, thereby benefiting the physical environment compared to Alternative 1.  Alternative 2 would be expected to be more beneficial to the physical environment than Alternative 3, because of the requirement to use circle hooks, which tend to snag the bottom less often due to their design; while Alternative 3 specifies hook size, which is intended to reduce undersized fish from being captured.

Though anecdotal evidence suggests circle hook use is widespread in the commercial sector, and increasing in popularity in the recreational sector, it appears mandatory use of circle hooks in all fisheries would benefit the biological environment of red snapper by reducing acute- and long-term mortality caused by J-hook usage.  Also, it is believed that venting, when properly executed, could increase survival of released fish.  The use of venting tools may also reduce predation on red snapper and other bycatch species.  The use of dehooking devices to remove hooks and lines would likely reduce serious injury and post-release mortality of sea turtles, marine mammals, targeted species, and other incidentally caught species.  Larger hooks result in some size selectivity towards larger fish, which would reduce the number of fish discarded as regulatory discards and would allow for a quicker stock recovery time. Thus, Alternative 2 and 3 are both expected to be more beneficial to the red snapper stock than the current regulations for gear requirements. 

All alternatives would require adjustments to the Reef Fish FMP which fall within the scope and capacity of the current management system.  Alternative 1 would continue current gear requirements while Alternatives 2 and 3 would modify these requirements.  Defining and enforcing these requirements would increase the administrative burden of red snapper management.

ACTION 5:  Modify fishing gear to reduce bycatch and/or bycatch mortality in the directed red snapper fishery.

Direct and Indirect Effects on the Physical Environment

The alternatives in this section modify fishing gear to reduce bycatch or reduce bycatch mortality in the directed red snapper fishery and would directly affect the physical environment.  Circle hooks when properly used are less likely to snag the bottom, which offers two advantages.  The first is that sessile invertebrates such as sponges and corals would be left undisturbed as well as the rock structures itself.  Secondly, because gear is less prone to snags, there is less break off, thereby reducing the amount of tackle left in the water (Horst).

Modifying fishing gear to reduce bycatch or bycatch mortality could indirectly affect the physical environment by increasing the efficiency of the directed red snapper fishery thereby reducing the level of effort in both the commercial and recreational sectors.  Alternatives in this action are expected to increase efficiency by reducing regulatory discard mortality, improving anatomical hooking location, increasing mean length at capture of targeted species, decreasing handling time, increasing CPUE, and reducing the take of non-targeted species.  Circle hooks, dehooking devices, and venting tools have been shown to be effective tools for accomplishing these goals.

The commercial red snapper fishery is composed of two basic types of gear: bottom longlines and vertical lines.  Vertical lines include rod and reel, handline, and small vertical longlines known as bandit gear.  Bottom longlines have the potential to break and move large pieces of structure on the bottom including rocks, corals, sponges, other invertebrates, and algae when the line sweeps the bottom, particularly during retrieval (Barnette 2001).  Longlines, however, account for less than five percent of commercial snapper landings (SEDAR DW, 2004).  Vertical line gear accounts for the majority of the catch, and while this gear can cause abrasions (Barnette 2001) by the line and weights used, it is generally regarded as less likely to contact the bottom compared to longline gear.  Anecdotal information suggests circle hook use is common in both the commercial vertical and longline fisheries.

Discards due to closed seasons for the commercial fishery are expected to decline under the proposed individual fishing quota (IFQ) program.  This program would allocate shares to qualified permit holders allowing them to fish when and where they want to, which would result in increased efficiency.  An improved efficiency should reduce the total number of hooks set, and thereby decreasing the time gear interacts with the physical environment regardless of gear type.

The recreational red snapper fishery is predominantly a rod-and-reel fishery, which is managed with closed seasons and bag and size limits.  Rod-and-reel gear has the potential to snag and entangle bottom structures.  By increasing the efficiency and selectivity of the gear, effort should decline as fishermen attempt to catch their bag limit, reducing the potential of gear to impact the physical environment.  The use of circle hooks in the recreational sector is unknown; however, anecdotal information suggests fishermen in the western Gulf commonly use circle hooks.

Alternative 1 would allow fishermen to continue the use of existing gear with no modifications, and maintain current effort levels in the directed red snapper fishery.  Alternative 2 would require the use of non-stainless steel circle hooks when using natural baits in the harvest of red snapper form the EEZ and require the use of venting tools and dehooking devices.  Sullivan et al. (1999) reported circle hooks caught 2.2 times as much weight as J-hooks in the aggregate catch of the Pacific halibut fishery after the conversion to circle hooks by some fishermen.  They also reported circle hooks caught more fish than J-hooks at all observed fish sizes, and caught proportionately higher numbers of fish at sizes near the legal size limit than at smaller and larger sizes.  Similarly, Henwood et al (NMFS Pascagoula, personal communication) found a one-hundred fold increase in catch rates after circle hooks replaced J-hooks in a snapper and grouper bottom longline survey.  Gledhill and Driggers (NMFS Pascagoula, personal communication), found the mean length of red snapper at capture greater when caught with circle hooks (Mustad 15/0) compared to J-hooks.  They also found a significant difference in fish length between circle hook sizes (Mustad 11/0 versus Mustad 15/0) with the larger hooks catching larger fish.  Increased catch rates and the capture of larger fish would decrease the amount of effort needed to land a commercial fishermen’s allocation.  The decrease in effort would reduce the time gear has to potentially impact the physical environment, providing a positive benefit to that environment. 

Powers and Shipp (Univ. S. Ala, personal communication) found the mean length of red snapper captured with rod-and-real gear using either circle or J-hooks to be fairly similar, but with lower CPUE for circle hooks.  It is unknown why this study contrasts with those above.  Differences may be attributed to gear effect (longline vs. rod and reel), bait differences, sampling depth, or some other factor.  Regardless of the difference, if catch rates are lower for circle hooks as documented by this study, an increase in effort by fishermen would be expected in the attempt to catch the bag limit for recreational fishermen and the allocation of commercial fishermen.  This increase in effort would negatively impact the physical environment as gear interaction time with the bottom increases. 

The indirect effects on the physical environment of dehooking devices and venting tools are unknown; however, they would be expected to decrease bycatch mortality.  As more bycatch is returned to the water, these species’ populations could increase leading to increased competition for space, increased foraging, and possible alterations to water quality.  Also, as a stock size increases, CPUE increases, which would further decrease effort in the fishery.
Alternative 3 would require a minimum hook size when harvesting red snapper from the EEZ.  Cooke and Suski (2004) found that large hooks do result in some size selectivity towards larger fish, which would increase pounds landed per hook time; however, larger hook sizes do not necessarily exclude smaller fish.  Thus, intermediate-sized hooks may be most appropriate for minimizing red snapper injury and mortality risk while maintaining high capture efficiencies and facilitating the capture of fish across a range of sizes (Cooke and Suski 2004).  

As mentioned above, Gledhill and Driggers (NMFS Pascagoula, personal communication) found a significant difference in the mean length at capture between hook sizes (Mustad 11/0, 13/0, and 15/0 circle hooks) in a bottom longline survey.   Significant differences were found between the mean length of fishes caught on 11/0 and 15/0 circle hooks, with smaller fishes being caught on 11/0 hooks.  Thus for longline gear, larger hook sizes could lead to an increase in the number of legal size fish being landed per set, reducing interactions of longlines with the physical environment.   The effectiveness of circle hooks on increasing catch rates in the vertical line gear sector is not known; however, the depth strata over which the NMFS Pascagoula survey is conducted incorporates depths similar to those vertical line fishermen tend to target.  The similarity in depth strata would suggest the effects in the vertical line sector would be similar to those in the longline sector.

Alternative 1 does not change current fishing practices in the directed fishery and so by itself should not change harvest practices in the fishery.  In contrast, Alternatives 2 and 3 would be expected to reduce bycatch and bycatch mortality in the directed fishery, increasing efficiency in the fishery, and decrease gear interaction with the physical environment.  Information is insufficient to determine which of these two alternatives would affect the physical environment less.  

Direct and Indirect Effects on the Biological/Ecological Environment

Gear modifications would be expected to have direct beneficial effects on the red snapper biological and ecological environment.  The most recent stock assessment indicated discard mortality by the directed fishery is more important to stock recovery than previously thought.  Therefore, decreasing bycatch and bycatch mortality will likely facilitate stock recovery. 

Alternative 1 would not require additional measures to reduce discard and bycatch mortality.  This would result in a delay in the recovery time of the red snapper stock as well as affecting those stocks that are incidentally caught by the directed red snapper fishery.  These stocks include a number of species that are currently overfished or undergoing overfishing including vermilion snapper, grey triggerfish, and greater amberjack.  
The status quo uses gear which includes longlines and vertical gear including rod and reel, handline, and small vertical longlines known as bandit gear with no specification for hook type or size.  Anecdotal information suggests the commercial fishery and the western Gulf recreational fishery primarily uses circle hooks, while the extent of use by recreational anglers in the eastern Gulf is unknown.

Alternative 2 would require the use of circle hooks, venting tools, and dehooking devices, which would reduce discard and bycatch mortality in the directed red snapper fishery.  Since 1999, the Gulf of Mexico Fishery Management Council has encouraged the use of circle hooks for red snapper and other reef fish in order to reduce fishing mortality.  Cooke and Suski (2004) reviewed studies on circle hook effectiveness to determine the usefulness of circle hooks for fisheries management.  Overall, they found mortality rates were lower for circle hooks than J-style hooks.  Hooking depth, anatomical hooking location, amount of bleeding, and ease of hook removal were identified as major contributors to mortality.  These factors are thought to be different for circle and conventional hooks.  Circle hooks typically hook fish around the maxilla for red snapper (Dorf 2003), and are less likely to be swallowed.  Additionally, circle hooks were found less likely to result in bleeding than J-hooks, which tend to deep hook fish at a higher frequency (Cooke and Suski 2004).  Removal of deeply ingested hooks often results in mortality (Warner 1979; Muoneke and Childress 1994) with vital organs being damaged from penetration into the pericardium or body cavity (Diggles and Ernst 1997).  Kaimmer and Trumble (1997) found circle hooks caught the jaw of Pacific halibut in more than 95 percent of the observations, while J-hooks caught the jaw about 80 percent of the time. 

Burns et al (2002) found more red snapper caught with rod-and-reel gear died from hook mortality than all other causes combined, including depth, stress, and handling.  Acute J-hook mortalities occurred in otherwise healthy, well fed fish when the hook penetrated or in some cases, slit the esophagus and then depending on orientation, either macerated the heart or liver.  Trauma was so severe that death occurred either as the fish was being landed or a few minutes after landing.  Burns (pers. comm.) has also shown that tag return rates for fish caught on circle hooks are greater than fish caught on J-hooks (8.6% return v. 7.97%, respectively).  Though anecdotal evidence suggests circle hook use is widespread in the commercial sector, and increasing in popularity in the recreational sector, it appears mandatory use of circle hooks in all fisheries would benefit the biological environment of red snapper by reducing acute- and long-term mortality caused by J-hook usage. 

If circle hooks do indeed increase catch rates as shown by Henwood et al (NMFS Pascagoula, pers. comm.), it is possible to see a negative effect on the biological environment of red snapper.  As catch rates increase, it becomes difficult to maintain landings within specified TAC levels, which would compromise the rebuilding plan of red snapper.  Though this problem is expected to be limited in the commercial sector because of the IFQ program, it may be more problematic in the recreational sector.  Because the recreational sector is managed with size limits, bag limits, and closed seasons, it is more susceptible to increased catch rates.  If recreational anglers catch the bag limit more frequently and land larger fish, landings could increase over current levels.  This problem is further exacerbated by continued catches of the same type (larger fish, higher CPUE) during the closed season, which would again compromise the rebuilding plan through increased discard mortality.  In contrast, if catch rates increase the number of legal size fish landed and decrease discard mortality, a net benefit would be expected.  Therefore, exclusion of smaller individuals or an increase in survival of regulatory discards would aid in rebuilding the red snapper stock.  

Alternative 2 would also require the use of venting tools when harvesting red snapper from the EEZ.  It is believed that venting, when properly executed, could increase survival of released fish.  The use of venting tools may also reduce predation on red snapper and other bycatch species.  Bloated fishes with ruptured swimbladders are incapable of rapid return to benthic refugia (Burns et al 2002).  In addition discarded undersized fish stranded at the surface become easy prey for marine mammals and sea birds as well as large piscine predators such as amberjack, barracuda, and sharks (Burns et al 2002).  Bycatch species that have been vented are less likely to stay at the surface and descend more quickly, making them less vulnerable to predation.  Preliminary data from a 15-year study conducted at Mote Marine Lab (Burns and Porch, in preparation) suggest that venting increases survival in red snapper caught in deep water.  This study is in contrast to earlier studies by Render and Wilson (1993) and Gitschlag and Renaud (1994), who found no increase in survival from venting.    Currently, commercial fishermen are thought not to vent, and the extent of venting in the recreational side is unknown (SEDAR 7, 2004).  

The third requirement of Alternative 2 would be dehooking devices.  Cooke and Suski (2004) identified ease of hook removal as a major contributor to mortality; therefore, the use of dehookers to remove hooks and lines would likely reduce serious injury and post-release mortality of sea turtles, marine mammals, targeted species, and other incidentally caught species.  Dehooking devices allow fishermen to remove hooks easier and more quickly from undersized red snapper and non-targeted species without removing the fish from the water.  Leaving a fish in the water while removing the hook reduces the physiological stress incurred.  Additionally, the protective slime coat of many fishes, including red snapper, remains undisturbed when a fish is left in the water and not handled during hook removal.  If a fish does need to be removed from the water, dehookers are still expected to reduce handling time in removing hooks, thus increasing survival.

Option a would require only the commercial sector to use circle hooks, venting tools, and dehooking devices.  Option b requires just the recreational sector to comply with circle hook, venting tool, and dehooking device regulations.  Option c would require both sectors to comply with these requirements.  Option d would require participants in any reef fish fishery to use circle hooks, venting tools, and dehooking devices.  Option a and b would only target sectors of the directed red snapper fishery which account for 51 and 49 percent, respectively.  In order to maximize effectiveness of these management measures, 100 percent coverage of the directed fishery is ideal.  Therefore, option c would have the most effectiveness on bycatch mortality of the red snapper stock from the directed fishery.  However, option d would be the optimal choice for implementing new gear requirements as this would expand circle hooks to year round usage, thereby reducing discard mortality during the closed season.

There is a large portion of red snapper bycatch that occurs during the closed season, when red snapper are not targeted.  Because of similar habitat usage by other snappers, grouper, and other reef species it is difficult for fishermen to avoid incidental catch of red snapper.  Option d would require fishermen to use circle hooks year-round when targeting other reef species.  This would continue the expected benefits of reduced bycatch and bycatch mortality when red snapper are not targeted.  Additionally, many reef species have similar mouth morphology or feeding modes, important factors in the usefulness of circle hooks, which would suggest benefits to these species from the use of circle hooks similar to those discussed for red snapper.
Alternative 3 would require a minimum hook size when harvesting red snapper.  Cooke and Suski (2004) found that large hooks result in some size selectivity towards larger fish; however, they do hook smaller fish as well.  Thus, intermediate-sized hooks may be most appropriate for minimizing injury and mortality risk while maintaining high capture efficiencies and facilitating the capture of fish across a range of sizes.  Additionally, Trumble et al. (2000) found survival by injury type much greater with smaller hooks than larger hooks in the Pacific halibut fishery.  Survival rates for moderate and severe injuries were 1.5-2.0 times higher for small hooks than for large hooks (Trumble et al. 2000).

Option a would require specific hook sizes of either 2/0 (suboption i), 3/0 (suboption ii), 4/0 (suboption iii), or 5/0 (suboption iv) in the commercial fishery.  Option b would require specific hook sizes of either 2/0 (Suboption i), 3/0 (suboption ii), 4/0 (suboption iii), or 5/0 (suboption iv) in the recreational fishery.  Option c requires the use of these same hook sizes in both sectors of the directed fishery.  As Gledhill and Driggers (NMFS Pascagoula, personal communication) found, larger hooks tend to capture larger fish, thereby reducing the amount of effort needed to land either the commercial quota or the bag limits of recreational fishermen.  This increase in fish length with increased hook size would also reduce the number of fish discarded as regulatory discards and would allow for a quicker stock recovery time.  It must be noted, however, that hook size varies by manufacturer and there is no standardization within the industry.

Option d would require the same sub-option of hook sizes in the reef fish fishery.  As stated previously, due to the similarity of habitat usage, many red snapper are incidentally caught during the closed season for the directed fishery.  Requiring the use of circle hooks year-round will reduce bycatch and bycatch mortality during the closed season.  Additionally, the minimum hook size for red snapper would do well to reduce bycatch and bycatch mortality in other reef fish fisheries because of the similar characteristics of habitat usage, mouth morphology, or feeding mode.
The Council’s preliminary rebuilding goal of 20 – 35 % SPR would require that bycatch mortality be reduced by 68 – 80% across all fisheries for red snapper.  Alternative 1 provides no method for achieving this goal, while Alternative 2 and 3 provide methods for reducing bycatch and bycatch mortality in the directed commercial and recreational fisheries.  Although anecdotal information suggests most commercial fishermen and a large portion of western Gulf recreational fishermen use circle hooks, the extent of usage in the eastern Gulf is unknown.    

Modifying gear to reduce bycatch and bycatch mortality would also have beneficial effects on the biological and ecological environment of non-targeted species.  The measures would be expected to affect other species in the same manner as red snapper.  Bycatch species in the directed red snapper fishery include other reef species including vermilion snapper, red grouper, grey triggerfish, and greater amberjack, which are overfished.  Some of these species have similar mouth morphology or feeding modes as red snapper, an important factor in the effectiveness of circle hook use (Cooke and Suski, 2004).  As a result, hooking mortality on these species would be reduced.  Burns et al (2002) showed an increased tag return rate for red grouper caught on circle hooks compared to J-hooks (5.8% and 2.7%, respectively), which is an indicator of higher survival by circle hook caught fish.   Discard mortality rates of reef fish stocks that are either overfished or are undergoing overfishing could decrease with the use of circle hooks.  Reducing the catch or decreasing the discard mortality of these species has the potential to alleviate the fishing pressure on these stocks, allowing them to return to a healthy sustainable level.

The use of venting tools would also be expected to have beneficial effects on non-targeted species such as vermilion snapper and black sea bass.  Collins et al (1999) compared survival of vented and un-vented black sea bass and vermilion snapper.  Deflation of the swim bladder provided very significant reductions in mortality of black sea bass, and benefits of deflation increased with capture depth.  Deflation for vermilion snapper was also beneficial, but to a lesser extent.  

All non-targeted species would benefit from the reduced handling time afforded by dehooking devices.  A number of studies (Ferguson and Tufts 1992, Schisler and Bergersen 1996, Cooke et al 2001) have shown that length of air exposure and handling time are positively correlated with discard mortality rates.  

The indirect effects of requiring a specific hook size would include reducing regulatory discards of non-targeted species by increasing mean length at capture and excluding some species from capture.  A number of species in the reef fish fishery are regulated with size limits.  Therefore, if circle hooks increase mean length at capture, a reduction in undersized fish caught should decrease.  The decrease in regulatory discards would help maintain healthy stock levels as well as rebuild overfished stocks.  Exclusion of some species would likewise benefit those stocks by reducing mortality within those populations.

Direct and Indirect Effects on the Administrative Environment
Modifications to gear in an effort to reduce bycatch and bycatch mortality are expected to have a direct effect on the Administrative Environment.   Regulations constraining allowable gear types in a fishery place a burden on the Council, NMFS, and enforcement personnel.  

Alternative 1 is not expected to have a direct effect on the Administrative Environment as it maintains existing gear with no modifications.  Alternative 2 does have a direct effect on the Administrative Environment in that new regulations would need to be enforced.  Currently there are no definitions in Part 622 of the Code of Federal Regulations for circle hooks, J-hooks, venting tools, or dehookers.  If such devices were to be required, enforceable definitions would need to be added to the regulations.  Fishery enforcement agents would need to check fishermen to ensure these new regulations were being followed.  

The suboptions under Alternative 3 specify hook sizes ranging from 2/0 to 5/0, but without further definition these hooks can vary by 5 mm or more within size classes as there is no industry standard.  The HMS division addressed this issue by clearly defining what is meant by a particular hook size:


The outer diameter of a 16/0 circle hook at its widest point must be no smaller than 1.74 inches (44.3 mm), when measured with the eye of the hook on the vertical axis (y-axis) and perpendicular to the horizontal axis (x-axis).  The distance between the hook point and the shank (i.e. the gap) on a 16/0 circle hook must be no larger 1.01 inches (25.8 mm).

This definition provides the manufacturers’ size as a reference point for fishermen to use in the initial selection of a hook size, but clearly defines the expectations of that hook size by providing criterion. 

Federal and state enforcement agencies are limited by their resources to enforce and prosecute fishery violations.  Any additional regulations would cause these agencies to re-evaluate priorities and resource allocations.   Thus, enforcement of other regulations may be restricted as resources are allocated to address required regulations for this action.  

