
Action 4 is included to allow the Council to clarify its intent relative to Preferred Alternative 3 Option b.  As written the hook restriction selected by the Council would apply to all commercial reef fish permit holders fishing with longline gear in the eastern Gulf.  However, questions have arisen concerning the applicability of the hook restriction to longline deepwater grouper fishers.  

2.4 Action 4: Modify Fishing Practices and Gear east of Cape San Blas
Alternative 1 - No Action - Allow current fishing practices and gear throughout the eastern Gulf.
Alternative 2 - Limit mainline length XE "Mainline length"  


Option a: 1 nautical mile


Option b: 2 nautical miles 


Option c: 4 nautical miles 


Option d: 5 nautical miles
Preferred Alternative 3 – Limit the number of hooks per vessel


Option a: 500 hooks 


Preferred Option b: 1,000 hooks of which no more than 750 hooks are fished or rigged 
for fishing*

Option c: 1,500 hooks 

(*) Rigged for fishing is defined as:  hooks attached to a line or other device capable of attaching to the mainline of the longline
Alternative 4 - Limit gangion XE "Gangion"  length 


Option a:  2 feet (ft.)

Option b:  4 feet

Option c:  6 feet
Discussion and Rationale
Alternative 1 would allow current fishing practices and gear in the eastern Gulf bottom longline XE "Bottom longline"  component of the reef fish fishery to remain the same. 

Alternative 2 limits mainline length XE "Mainline length"  (nautical miles) in the bottom longline XE "Bottom longline"  component of the reef fish fishery.  Based on 2006-2008 observer data this alternative could reduce hardshell sea turtle XE "Sea turtle"  interactions with bottom longline gear.  The reef fish bottom longline industry uses a range of mainline lengths, which typically depend on fishing vessel size.  For example, the average mainline length calculated from 2005-2008 logbook data targeting SWG ranged from 6 to 7 nautical miles (NMFS 2009a).  Observers in the RFOP recorded the same average mainline length of 6 nautical miles (NMFS 2009a).  Using observer data sets, the mean mainline length XE "Mainline length"  with hardshell sea turtle XE "Hardshell sea turtle"  takes was significantly longer than the mean mainline length without hardshell sea turtle XE "Sea turtle"  takes.  The average mainline length for sets with and without sea turtle takes were estimated at 6.7 and 5.3 nautical miles, respectively (tunequal variances = 2.7, p < 0.05 two tailed)
.  An unequal variances t-test was used to quantify the data, described by Ruxton (2006) as the best test for quantifying data with large differences in sample size.  

Option a limits mainline length to 1 nautical mile, Option b limits mainline length to 2 nautical miles.  Option a or b would be a considerable change to the fishing practices currently used in the bottom longline component of the reef fish fishery.  Option c limits mainline length to 4 nautical miles and is the longest mainline length, documented by observers without a recorded hardshell sea turtle take (Figure 2.4.1).  However, this shorter mainline length is infrequently used throughout the bottom longline reef fish fishery and was rarely documented by observers.  Bottom longline fishers in the industry suggest limiting mainline length to 5 nautical miles (Option d).  Five nautical miles of mainline was frequently documented by observers in the RFOP, but is also less than the average length recorded in logbooks or by observers.  Based on relative percent frequency, observers recorded hardshell sea turtle XE "Sea turtle" s takes with 5 nautical miles as frequently as 7 nautical miles of mainline (Figure 2.4.2).  Therefore, little data exists to support that limiting the mainline length to 5 nautical miles as a gear restriction could adequately reduce hardshell sea turtle interactions with longline gear.   
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Figure 2.4.1. Relative frequency (%) distribution for mainline length XE "Mainline length"  (nautical miles) calculated from 2006 through 2008 Reef Fish Observer Program (RFOP).  Black bars are sets when observers recorded no hardshell sea turtle XE "Hardshell sea turtle"  takes (n=635) and gray bars are when observers recorded some hardshell sea turtle XE "Sea turtle"  takes (n=12), *n=sample size in sets (Source: NMFS 2009a).
Preferred Alternative 3 limits the number of hooks per vessel.  Logbooks and observer programs do not record the number of hooks per vessel, but instead record the number of hooks per set.  For the purposes of this alternative, it is assumed that the average number of hooks per set is fairly consistent due to pre-cut length of mainline spooled on a drum.  Bottom longline fishers can change the placement of hooks on the mainline and therefore the number of hooks, but generally the number of hooks remains consistent.  From the enforcement perspective the number of hooks per vessel is considered an easier gear restriction for law enforcement officials to check than a previously considered alternative of hooks per mile, moved to Appendix C-Considered, But Rejected.  

Based on 2006-2008 observer data this alternative could reduce hardshell sea turtle XE "Hardshell sea turtle"  interactions with bottom longline XE "Bottom longline"  gear.  Limiting the number of hooks could allow operations to run more quickly by reducing the time spent retrieving the mainline, dehooking catch, and dehooking bycatch.  Quicker haul back of the mainline due to the limited number of hooks per vessel could also result in reduced soak time, increasing the probability of a hardshell sea turtle surviving if incidentally hooked.  Observers documented the greatest number of hardshell sea turtle XE "Hardshell sea turtle"  takes when 750 or more hooks per set were used.  Using observer data sets with hardshell sea turtle takes, the mean number of hooks per set was significantly higher than the mean for sets without hardshell sea turtle takes.  The mean number of hooks per set with and without hardshell sea turtles were estimated at 1,558 and 1,012 hooks respectively (tunequal variances = 2.2, p < 0.05 two tailed)5.  Any limit in the number of hooks per vessel may reduce the number of hardshell sea turtles incidentally hooked as well as the targeted catch (Figure 2.4.2).  Option a limits the number of hooks to 500 per vessel.  This is the lowest number of hooks per vessel of all the options.  Based on logbook and observer data there are some bottom longline fishers that use 500 hooks per set, but the percent frequency throughout the fishery is low.  Preferred Option b limits the number of hooks per vessel to 1,000 of which no more than 750 hooks are fished or rigged for fishing.  Observers did record hardshell sea turtle interactions when fishers used 750 hooks per set; however, the reduced number of hooks could allow operations to run more quickly and result in reduced soak times.  This could reduce the probability of a hardshell sea turtle drowning if an interaction with bottom long gear did occur.  The NMFS (2009c) analyses found Preferred Alternative 3 alone could result in a baseline reduction in effort between 27-39%, depending on assumptions about effort shifts and effort compensation.  Option c limits the number of hooks per vessel to 1,500.  Observers did not record hardshell sea turtle XE "Sea turtle" s interactions with gear as frequently when 1,000 versus 1,500 hooks per set or greater were used. 
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Figure 2.4.2. Relative frequency (%) distribution for hooks per set calculated from 2006 through 2008 RFOP.  Black bars are sets when observers recorded no hardshell sea turtle XE "Hardshell sea turtle"  takes (n=635) and gray bars are when observers recorded some hardshell sea turtle XE "Sea turtle"  takes (n=12), *n=sample size in sets (Source: NMFS 2009a).
Alternative 4 limits gangion XE "Gangion"  length (i.e., leader length) in the bottom longline XE "Bottom longline"  component of the reef fish fishery.  Anecdotal reports from bottom longline reef fish fishermen suggest that hardshell sea turtle XE "Sea turtle" s were not as frequently hooked with gear until longer (i.e., 6 to 10 ft.) gangions were used.  Observers recorded some hardshell sea turtle XE "Sea turtle"  takes on all gangion lengths (Figure 2.4.3).  Using observer data no significant differences in mean gangion XE "Gangion"  length were detected with and without hardshell sea turtle XE "Hardshell sea turtle"  takes, estimated at 6.3 and 5.2 ft., respectively (tunequal variances = 1.1, p > 0.05 two tailed)5.  Observers recorded a greater frequency of no sea turtle takes using 4 ft. gangions versus 6, 8, and 10 foot gangions (Figure 2.4.3).  However, the percentage of the fishery that uses 4 ft. gangions is low compared to 6, 8 and 10 ft. using all recorded observer data (Figure 2.4.4).  Further research is needed to determine if there is a significant correlation in gangion length and sea turtle takes.  Gangion length is not available from logbooks because it is not a required entry.

Option a limits gangion XE "Gangion"  length to 2 ft., which is below the average length recorded in the reef fish fishery from the observer program.  Option b limits gangion length to 4 ft., which is within range of what was documented in the NMFS (2009a) report and is used by approximately 13% of the fishery, but not as frequently as the 6 and 8 ft. gangions (Figure 2.4.4).  Option c limits gangion length to 6 ft. which is presently used by 28% of the fishery (Figure 2.4.4).  
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Figure 2.4.3.  Relative frequency (%) distribution for gangion XE "Gangion"  length (ft.) calculated from 2006 through 2008 RFOP.  Black bars are sets when observers recorded no hardshell sea turtle XE "Hardshell sea turtle"  takes (n=635) and gray bars are when observers recorded some hardshell sea turtle XE "Sea turtle"  takes (n=12), *n=sample size in sets (Source: NMFS 2009a).
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Figure 2.4.4.  Percentage of gangion XE "Gangion"  lengths used in all observer trips for the reef observer program from the January 2006-May 2008 (SEFSC correspondence addressed to R. Crabtree, December 23, 2008).
Action 4 considers a series of restrictions on fishing practices and gear in the reef fish fishery to reduce interactions between hardshell sea turtles XE "Sea turtle"  and bottom longline reef fish gear with the exception of the no action Alternative 1.  Physical and biological impacts to the environment will depend on the reduction in fishing effort from Alternatives 2 - 4.  Reductions in fishing effort by gear restrictions, such as mainline length XE "Mainline length" , number of hooks per vessel, and gangion XE "Gangion"  length could reduce gear interactions with the substrate.  For example, shorter mainline lengths would likely reduce soak times which could reduce the impact and damage to the benthic substrate.  In addition, a reduction in the number of hooks Preferred Alternative 3 and Alternative 4, shorter gangion lengths could also reduce the probability of gear becoming entangled in benthic organisms such soft corals and sponges, causing damage or mortality.  Reduced effort by gear limitation could also reduce directed fishing mortality XE "Fishing mortality (F)"  as well as bycatch mortality XE "Bycatch mortality" .  Limiting the number of hooks per vessel could allow landing of targeted species to become quicker, potentially reducing the morality of non-targeted bycatch by reducing soak time.  Most of the options in Action 4 would restrict fishing practices and gear usage. For example, a vessel in Madeira Beach, Florida typically uses 8 to 9 nautical miles of mainline per set, with 2,000 hooks (R. Spaeth, personal communication). Alternatives 2 and 4 would set maximum allowable mainline and gangion XE "Gangion"  lengths, respectively.  Preferred Alternative 3 limits the number of hooks per vessel that are fished or rigged for fishing.  Reductions in the number of interactions between hardshell sea turtle takes and bottom longline gear are expected; however, the net economic effects on fishing vessels cannot be determined with available data.  It seems probable that vessels might compensate for a hook reduction by increasing the number of sets, or make other fishing changes, diminishing the potential adverse effects of these restrictions on net operating revenues, thereby partially offsetting expected reduction in hardshell sea turtle XE "Hardshell sea turtle"  interactions.  Others have argued that effort is unlikely to be increase due to daily trip limitations on vessels even with  XE "Mainline length" hooks per vessel limitations.     
Administrative effects would be greatest for law enforcement.  Gear limitations are difficult to monitor, measure, and enforce at sea.  However, out of the other alternatives in Action 4 hook limitation, Preferred Alternative 3 was discussed as the easier restriction to monitor.  Many of the other alternatives to gear could be monitored at the dock while catch is being landed or during routine vessel checks by the USCG. 
Tab B, No. 4








� 1 nautical mile is equal to 1.1508 statute miles


� The Council should take� XE "Take" � note that there was a low sample size (n=12 sets) when a sea turtle� XE "Sea turtle" � take was recorded versus (n = 635 sets) when sea turtle takes were not recorded in the RFOP.  This a large difference is sample size and should be approached with caution when using this statistic alone for broad assumptions made to the whole eastern Gulf bottom longline� XE "Bottom longline" � component of the reef fish fishery. 
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