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2. Abstract – 

 

A total of 188 pelagic longline sets were conducted within the South Atlantic Bight 

and Florida East Coast NOAA pelagic statistical areas to evaluate the catches and catch 

characteristics.  A total of over 3200 individual animals was caught, including 1295 

swordfish and 717 tunas.  For istiophorid billfishes, 75 blue marlin, 22 white marlin, and 136 

sailfish were caught, with only 76 combined billfishes discarded dead.  Bycatch of sharks 

was minimal, and the main bycatch elasmobranch species were tiger, silky, and night sharks.  

The work interacted with only five sea turtles (three leatherback, two loggerhead), all of 

which were released alive, and no sea birds or marine mammals.  While the results suggest 

that limited pelagic longline operations could occur within these specific regions of the time-

area closures, additional highly-monitored research in targeted regions of these time-area 

closures and clearly defined bycatch limits would be prerequisites to a public reopening of 

these areas to commercial operations. 
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3. Introduction –  

 

Time-area closures have been used for many years in many fisheries as a 

management tool by the U.S. National Marine Fisheries Service (NMFS) to reduce levels of 

bycatch.  For the pelagic longline fishery, there is a seasonal closure of some of the offshore 

waters from the Mid-Atlantic States to reduce the bycatch of bluefin tuna Thunnus thynnus 

thynnus, for example.  Large expanses of waters traditionally fished by the U.S. pelagic 

longline fishery have been closed by NMFS in recent years to protect populations of sea 

turtles1 and other bycatch species (Figure 1).  For example, the Florida East Coast (FEC) 

time-area closure was closed in 2000, in large part, to reduce the catch of juvenile swordfish 

Xiphias gladius by the pelagic longline fleet.  Other areas closed to pelagic longline 

operations include the DeSoto Canyon in the Gulf of Mexico (again, due to juvenile 

swordfish) and the traditional winter fishing grounds of the Windward Passage between Cuba 

and Haiti and Yucatan Channel between Mexico and Cuba (in part due to geo-political 

concerns over fishing in foreign Exclusive Economic Zones).  However, all of these areas 

once allowed the U.S. pelagic longline fleet access to some of the most fertile fishing 

grounds in the western Atlantic Ocean for swordfish and other highly migratory species 

(HMS) such as yellowfin Thunnus albacares and bigeye T. obesus tunas.   

Closing these areas was compounded with gear restrictions for the fleet, with the 

result that the U.S. share of the North Atlantic catch of swordfish has dropped from an 

average of 28.9% of the North Atlantic total harvest between 1985-1994 to only a 22.9% 

average from 2000-2004 (ICCAT, 2006), or a drop of over half from the catches in the late 

1980s.2  These regulatory actions have also resulted in growing pressure at the International 

Commission for the Conservation of Atlantic Tunas (ICCAT) from other harvesting nations 

to revise the U.S. allocation of the total allowable catch of this swordfish stock.  While recent 

ICCAT annual meetings have ended without changing the current U.S. quota on the North 

                                                 
1 The grouping of “sea turtles” (Superfamily: Chelonioidea) includes the following species: leatherback 
Dermochelys coracea, loggerhead Caretta caretta, Kemp’s and olive Ridley Lepidochelys kempii and L. 
olivacea, green Chelonia mydas, and hawksbill Eretmochelys imbricata.  Leatherback and loggerhead turtles 
are the most common turtle bycatch species in the pelagic longline fishery. 
2 Although dated, these same trends hold true today.  On July 12th, the NOAA HMS Management Division 
reported that only 18.3% of the annual baseline quota for the U.S. North Atlantic swordfish allocation had been 
caught during the first half of 2011.  Additional information can be obtained on the Atlantic HMS Management 
Division website (http://www.nmfs.noaa.gov/sfalhms) 
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Atlantic swordfish stock, such challenges to the U.S. quota share are likely in the future. 

Recent overtures by other ICCAT members have suggested that continued “underharvesting” 

by the United States would result in the transfer of this quota to other member states, 

including those within the Caribbean Basin.  Many of these developing-state fisheries 

continue to use J-style hooks and retain all fishes caught (including the istiophorid billfishes), 

unlike the U.S. pelagic longline fleet, which is required to use circle hooks, to release all 

istiophorid billfishes, and use “best practice” release protocols for all bycatch animals.  

Absent an increase in the domestic harvest levels, the United States will be increasingly 

unable to prevent such a quota allocation transfer by ICCAT from the United States to 

developing states where bycatch mortalities of juvenile swordfish, billfish, and other 

protected species will likely be much greater.  Therefore, any changes in the U.S. swordfish 

fisheries management regime that would enable U.S. vessels to approach or catch its annual 

international quota of swordfish would also help preserve the important conservation 

advocacy role of the United States within ICCAT.3   

Several options have been suggested for how the United States might retain its 

swordfish quota.  One suggestion would be to advocate for recognition of the economic 

contribution of the recreational fishery, suggesting that the combined economic value of 

recreational fishing tackle, recreational fishing boats, and so on is at least equivalent to the 

value of actual swordfish landings by the commercial fishery.4  Unfortunately, ICCAT has 

historically rarely considered economic values5 of recreational fisheries in its management 

measures, and especially for developing fisheries whose economic values remain 

unquantified.  Another suggestion would be to encourage better reporting of landings in the 

recreational fishery, including an allowance in the overall U.S. quota to better account for 

recreationally-released swordfish.  However, even a combined approach of increased 

                                                 
3 This perspective of maintaining domestic harvest allocatiuons as a means of secondarily protecting non-target 
species has been referred to as a “conservation quota,” although prohibited by U.S. and ICCAT policy. 
4 Although there are three main fisheries in the U.S. Atlantic that harvest swordfish commercially – pelagic 
longline, swordfish buoy gear, and hook-and-line gear (the latter two primarily in the Florida Straits) – the 
“fishery” term here is a combination of all commercial landing gear types. 
5 Additionally, the basic ICCAT Convention focuses on catch, not value: “The Commission may, on the basis of 
scientific evidence, make recommendations designed to maintain the populations of tuna and tuna-like fishes 
that may be taken in the Convention area at levels which will permit the maximum sustainable catch.” (italics 
added, Article VIII-1a; http://www.iccat.es/Documents/Commission/BasicTexts.pdf) 
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recreational fishery reporting rates and a release allowance for this recreational fishery would 

be unlikely to close the current shortfalls in U.S. annual swordfish harvests.   

 

 
Figure 1.  Time-area closures in the Atlantic Ocean and Gulf of Mexico to U.S.-
flagged pelagic longline vessels.  Inset map shows the extent of the Northeast Distant 
(NED) time-area closure encompassing much of the traditional Grand Banks seasonal 
swordfish fishery.  (Map from NOAA 2010.) 
 

A different suggestion for increasing the total U.S. harvest of swordfish would be to 

re-examine the boundaries of the time-area closures impacting the commercial pelagic 

longline fishery.  This rationale posits that if the originally-stated conservation goals of the 

time-area closures have been achieved, then these closures should be reopened to the fishery. 

The Charleston Bump and Florida East Coast time-area pelagic longline closures were 

implemented in 2001 because of specific concerns about the high rates of juvenile swordfish 

bycatch on a then-overfished stock, with other bycatch species also discussed as additional 

support for the closures (65 FR 47214; NMFS, 2006; see also Cramer, 2001).  The most 

recent assessment for the North Atlantic swordfish stock now indicates a relative biomass 

(B2009/BMSY) of 1.05, with overfishing not occurring and the stock not being overfished 

 8



(ICCAT, 2009).  In its simplest form, the view held by some in the U.S. commercial fishery 

is that the stock is now recovered, and the utility of these time-area closures has been served 

in that recovery process; with recovery of the stock should come a reopening of these areas.6 

The Florida East Coast and Charleston Bump time-area closure areas include some 

relatively unusual oceanographic features.  The Florida Straits is a geographic area of high 

current, steep topography, and tropical waters bordered by Florida, Cuba (to the south), and 

the Bahamas (to the east and south, via Cay Sal Bank).  As the Gulf Stream exits the Florida 

Straits at approximately 26°N and begins to broaden out along a northeastern axis, the 

current slows and begins to meander northward.  The Charleston Bump is an oceanographic 

feature located approximately 80-100 nautical miles southeast of Charleston, South Carolina.  

Because of the underlying seafloor morphology at this location, the Gulf Stream is deflected 

upwards, creating a persistent upwelling and the so-called Charleston Gyre warm-core eddy.  

This combination of biological productivity, seafloor topography, and current patterns 

attracts both structure-associated reef fishes and upper-level pelagic predators such as 

marlins and tunas (Sedberry et al., 2001).  Electronic tagging data indicate that swordfish 

there utilize the biological productivity of the Charleston Bump, but are not truly resident 

fishes (Sedberry and Loefer, 2001).  Although conventional tagging data indicate that large 

swordfish actively enter and exit the Florida Straits, it has not been resolved whether any part 

of the swordfish stock in the Florida Straits represents a resident or transient population. 

In addition to time-area closures reducing the absolute levels of bycatch via a 

reduction in overall local fishing effort, changes in terminal gear technology have also been 

implemented to reduce both bycatch rates and bycatch mortality rates.  For example, 

increased attention is being devoted worldwide to the use of “circle” hooks in pelagic 

longline fisheries (see brief review in Watson and Kerstetter, 2006).  In contrast to the 

familiar J-style hook, the circle hook features a point turned in relative to the eye, resulting in 

a generally circle-shaped hook.  The mechanism of the hooking event also is different.  With 

J-style hooks, the fish takes the bait and a force (either the fish or an angler) is required to 

impale the point of the hook into the nearest tissue.  In contrast, circle hooks rely on the force 

of the fish as it swims away from the bait to rotate the hook, usually resulting in the eye of 

                                                 
6 While the concern about juvenile swordfish was the most public justification for the Charleston Bump and 
Florida East Coast time-area closures, 71 FR 47214 was also explicit in stating the positive benefits of a 
reduction in sailfish, blue marlin, and white marlin bycatch, as well as bycatch of sea turtles. 
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the hook exiting the mouth and the then-exposed barb hooking into the jaw (see Cooke and 

Suski, 2004).  This hook type has been in use for hundreds of years, but has been primarily 

used historically in such commercial fisheries as Pacific halibut Hippoglossus stenolepis 

(Johannes, 1981; Woll et al., 2001).  However, the majority of recent circle hook advocates 

are recreational anglers.  Several recreational and commercial fishery studies have all 

supported the common belief that these hooks reduce post-release mortality by preferentially 

hooking fish in the jaw rather than deep or foul hooking (e.g., recreational: Prince et al., 2007 

and commercial: Kerstetter and Graves, 2006a; Kerstetter et al., 2006; Pacheco et al., 2011).   

The positive impact of circle hooks in pelagic longline fisheries specifically is 

increasingly well documented for both target species and bycatch fishes such as marlin.  

Comparisons of catch rates between hook types indicate that circle hooks catch more fishes 

in sheer numbers than J-style hooks, especially with large tunas.  Hoey (1996) reported 32.9 

fish per set for circle hooks, while catching 25.5 fish per set using J-style hooks.  Falterman 

and Graves (2002) found a significantly increased CPUE for circle hooks versus J-style 

hooks on both yellowfin tuna T. albacares and a composite “all fishes” category, even 

though the low number of fish caught overall prevented comparisons across most other 

species.  Sullivan et al. (1999) also noted increased fishing power using circle hooks in the 

Pacific halibut Hippoglossus stenolepis fishery.  Watson et al. (2005) found that circle hooks 

decreased retained swordfish catch, but increased tuna catch relative to J-style hooks in the 

Northeast Distant (Grand Banks) swordfish fishery.  In the southern Florida Straits, 

Kerstetter (2004) found no difference in swordfish catch rates, mortality at haulback, or sizes 

(lengths and weights) between size 16/0 non-offset circle hooks and size 18/0 circle hooks 

with a 10° offset.  Kerstetter and Graves (2006a) found significant catch rate differences 

between size 9/0 J-style hooks and size 16/0 non-offset circle hooks only for yellowfin tuna 

(fall fishery) and dolphinfish Coryphaena hippurus (spring fishery).  More recently, 

Kerstetter et al. (2006) found both higher swordfish catch rates and rates of external hooking 

locations with non-offset 18/0 circle hooks versus 9/0 J-style hooks in the northern Brazilian 

pelagic longline fishery.  Circle hooks have also been shown to increase rates of post-release 

survival versus J-style hooks for white marlin Tetrapturus albidus caught by pelagic longline 

gear (Kerstetter and Graves, 2006b).  In recently-concluded research, 15 of 17 sailfish 

Istiophorus platypterus caught by non-offset circle hooks with pelagic longline gear off 
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Florida survived for at least ten days, an 88.2% post-release survival rate (Kerstetter and 

Graves, 2006c; Kerstetter and Graves, 2008).  Years of cooperative experiments outside of 

the time-area closures have now demonstrated the positive differences in catch rates, hooking 

locations, and even post-release survival rates with the use of circle hooks versus J-style 

hooks with pelagic longline gear (see also Serafy et al., 2008).   

 

Objectives 

This project proposed to collect data on pelagic longline catch rates, size of fish, 

hooking location, mortality at haulback, and bycatch mortality in order to evaluate and 

compare the fishing efficiency of size 18/0 non-offset circle hooks with whole dead finfish 

and/or squid bait while targeting swordfish within the parts of the Charleston Bump and 

Florida East Coast time-area closures included in the recently-denied EFP request from Blue 

Water Fishermen’s Association (72 F.R. 44834; see Fig. 1).  The area in question consists of 

“the waters approximately 40 nautical miles north of Fort Pierce, FL, beginning at 28°N 

latitude and seaward of the Gulf Stream then continuing north and east seaward of the 100-

fathom contour to the northern and eastern boundaries of the Charleston Bump closed area.  

In the Florida East Coast closed area, the proposed fishing areas include the waters between 

28° and 30°N latitude, seaward of the Gulf Stream, out to the boundary of the U.S. Exclusive 

Economic Zone (EEZ).  In the Charleston Bump Closed Area, the proposed fishing activities 

would take place seaward of the 100-fathom contour to the northern and eastern boundaries 

of that closure.” (72 F.R. 11327)  Although the spatial extent of the recreational fishing effort 

in these two time-area closures was (and remains) unknown, anecdotal information at the 

time suggested that these areas would have minimal opportunity for possible gear conflicts 

between the recreational and commercial fisheries. 

Both time-area closures to pelagic longline gear originated from a need in part to 

reduce the bycatch of undersized swordfish to help rebuild the North Atlantic stock in 

accordance with management guidelines from the International Commission for the 

Conservation of Atlantic Tunas (ICCAT). The North Atlantic swordfish stock assessment at 

the time of the area-closure implementation indicated that the stock was moderately 

overfished, but is currently at a biomass consistent with maximum sustainable yield (ICCAT, 

2006).  To help guard against additional problems with bycatch, the federal government 

 11



mandated specific hook and bait types for the fishery in 2004, as well as safe handing 

equipment and procedures for bycatch species such as billfishes and sea turtles.   

The purpose of this proposed research within the Charleston Bump (February-April) 

and Florida East Coast time-area closures was to determine the effects on target and bycatch 

species’ catch rates and mortality at haulback for the small-vessel, coastal pelagic longline 

fishery given the recovery of the overall North Atlantic swordfish stock and the mandatory 

use of large, non-offset circle hooks.  The research project had three overarching goals, with 

the analyses of these data testing these matching three hypotheses: 

 

1) Comparison of catch rates between open and closed (experimental portions) areas; 

HO1: There are no statistically significant differences in catch rates within each of 
the two time-area closures and the open areas of the SAB and FEC NMFS 
statistical areas by species (including juvenile swordfish). 

 
2) Comparison of historical and contemporary catch rates between open and closed 

(experimental portions) areas; and 

HO2: There are no statistically significant differences between contemporary and 
historical catch rates within each of the two time-area closures by species 
(including juvenile swordfish). 

 
3) Comparison of historical and contemporary catch rates of hooks. 

HO3: There are no statistically significant differences in mortality (at haulback) 
between circle hooks (contemporary data) and J-style hooks (historical data) 
within the two time-area closures and the open areas of the SAB and FEC 
statistical areas combined by species (including composite values for species 
groups and juvenile swordfish). 

 

 These three main research goals for the time-area closure project as a whole were 

then distilled into the following six specific, testable objectives: 

•Evaluate the catch rates of target and bycatch species within the Charleston Bump and 
Florida Coast East time-area closures to PLL gear. 

•Evaluate bycatch reduction potential for 18/0 non-offset circle hook on swordfish 
directed bycatch species. 

•Evaluate the effectiveness of line cutters and de-hookers for releasing bycatch species. 
•Collect data on the spatial and temporal relationship between target and bycatch species. 
•Evaluate “immediate” mortality using non-offset 18/0 circle hooks. 
•Evaluate bycatch reduction potential for non-offset 18/0 hook on all swordfish-directed 

fishery bycatch species. 
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4. Methods – 

 

Exempted Fishing Permits (EFPs) 

The research conducted under this report occurred within the closed period of the 

Charleston Bump time-area closure and within only a small part of the FCE time-area closure 

(Figure 2).  Discussions relating to this specific proposal were initiated in 2006, and a related 

proposal from the Blue Water Fishermen’s Association involving 13 commercial pelagic 

longline vessels within the FCE and CB time-area closures was denied an EFP in July 2007.  

Although the original proposal called for sampling during a one-year period between 1 

September 2007 and 1 September 2008 with two small “coastal fleet” pelagic longline 

vessels, the final work involved several vessels and almost three years of sampling to achieve 

a substantial number of sets.  The HMS Management Division required that no more than 

three specific vessels be included on the EFP for this research at any one time and had a set 

of criteria for participation by captains and vessels, such as background checks for prior 

Notices of Violation and Assessment (NOVAs) and clear title between vessels and owners.  

As a result of these requirements, several vessels and captains interested in participating with 

this project were denied inclusion onto the respective EFP.   

All participating vessels were also required to carry Pelagic Observer Program staff, 

Pelagic Observer Program contractor observers, or Pelagic Observer Program-trained 

fisheries observers during the course of fishing under the EFP.  These observers would 

collect data on all animals caught, including size and weight, as well as time, depth, sea 

surface temperature, and location information for each set using standard NMFS forms (a full 

list of data collected by the POP can be found in Beerkircher et al., 2004).  The vessel captain 

and crews were required to use all federally-required “best practice” equipment and 

techniques for releasing non-retained bycatch animals in a manner maximizing their survival.   

In the end, one EFP (HMS-EFP-08-02) was issued to the Principal Investigator in 

order to conduct this research, although it was subsequently amended four times over the 

course of the project.  (This EFP and amendments are attached as Appendix I.)  The final 
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areas authorized by these EFPs are shown in Figure 2, with two colors showing the original 

authorized fishing area7 (pink) and extension (yellow) granted in 2009. 

 

 
Figure 2.  Specific research areas of the Charleston Bump and Florida Coast East 
time-area closures for pelagic longline research.  (Image courtesy of the NOAA 
Highly Migratory Species Management Division, 2008.) 
 

The total number of proposed sets for this study was 256 for both vessels combined 

(128 per vessel), which would be distributed equally across the four calendar quarters.  To 

minimize sampling bias to the catch comparisons, each participating vessel would be 

encouraged to fish an equal number of sets (and approximately equal amounts of the same 

gear configurations) both inside and outside of the specific time-area closure waters.  A “set” 

would be considered as a deployment of more than 50% of the gear within an area.  

Participating vessels would not be permitted to deploy gear within any area remaining closed 
                                                 
7 The fishing area in pink consists of “the waters approximately 40 nautical miles north of Fort Pierce, FL, 
beginning at 28°N latitude and seaward of the Gulf Stream then continuing north and east seaward of the 100-
fathom contour to the northern and eastern boundaries of the Charleston Bump closed area.  In the Florida East 
Coast closed area, the fishing area includes the waters between 28° and 31°N latitude, seaward of the Gulf 
Stream, out to the boundary of the U.S. Exclusive Economic Zone (EEZ).  In the Charleston Bump Closed 
Area, the fishing area would take place seaward of the 100-fathom contour to the northern and eastern 
boundaries of that closure.” (72 F.R. 11327). 
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under the EFP, and in the event of the gear drifting toward a closed area, the vessel would be 

required to immediately begin gear retrieval.   

None of the participating vessels received any compensation during this study; 

vessels the 

rsonnel, the 

 

oys 

•Follow

he 

Ves

e length. 

 or the L-P model 

nd beeper buoy 

y 

  

                                                

 had to provide even their own hooks.  Vessel operators were required to follow 

following general protocols8 relating to sets conducted during this project:  

•The vessel operator is responsible for all matters relating to safety of pe
vessel, and equipment operation. 

•The vessel Captain and crew will work cooperatively with and assist the observer to 
ensure the fullest potential data collection.   

•Research vessels will adhere to all gear requirements under current HMS regulations.
•All legally harvested fish catch may be retained by the vessel for sale. 

ounds conflicts. •Research vessels will take precautions to reduce gear and/or fishing gr
•All vessels will employ NOAA-specified line cutters, de-hookers, and mouth gags and 

openers, and must attempt to release alive all non-target bycatch species. 
•The vessel crew will assist the observer in collecting data on section location, water 

temperature, and time of section set and haul, including positions of beeper bu
and high-flyers. 
ing each fishing set, the Captain and Observer will determine the accurate 
number of hooks fished, to be included in the Observer’s daily report.  

•The fishery observer or experiment coordinator will be given access to the fish at t
point of sale to record weight data by carcass 

sel operators were also required to follow a set of gear configurations when operating 

within any of the EFP-authorized time-area closiures: 

•Branch lines must be at least 110% of the float lin
•When targeting swordfish, all vessels must: 

ustad #39960D— Only non-offset 18/0 circle hooks: either M
— Use leaded swivels on every leader, placed 2.5 fathoms above the hook 
— Use 5 hooks between each set of floats 

 on the float — No requirement that the first gangion be
— 7 or 10 fathom drops and 12 fathom leaders, uniform within a set 
•Hook spacing must be uniform within a set, and All float, poly ball, a

drops must be consistent within a set. 
•Vessel may deploy up to 500 hooks per set within the closed areas.  Vessels may deplo

additional hooks at their discretion when fishing outside the closed areas, but 
must still allow observer access to examine any caught animals. 

 
8 A full list of the vessel requirements for participation in this time-area closure project, including safety items 
and cost-sharing details, is included in Appendix II. 
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Experimental Design 

 

Analysis for Sample Size and Power 

Estimates of sample sizes and statistical power9 for the study were conducted pre hoc 

using G*POWER 3.0.1 (Faul, 2006) and catch rates from historical POP data.  Catch rates in 

the pelagic longline fishery are commonly expressed as catch-per-unit-effort (CPUE) values 

of number of individuals caught per 1,000 hooks.  However, the contemporary CPUEs within 

the time-area closures remain unknown, so proxy estimates were generated using historical 

data.  For example, in 2000 the POP observed 16 sets in the South Atlantic Bight statistical 

area during the three-month period that would then be closed in 2001, with the average10 

CPUE for discarded (juvenile) swordfish at 23.3 per 1000 hooks (SD ±21.8).  Assume that 

the CPUE for discarded swordfish outside this time-area closure is 20.0, but inside is 23.3, 

with the same standard deviation.  To detect a significant difference, the G*POWER analysis 

indicates a minimum of 1592 sets both inside and outside the time-area closure.  In contrast, 

if the assumption is that the CPUE for discarded swordfish inside this time-area closure is 

35.0, but outside is only 23.3, with the same standard deviation, the analysis indicates a need 

of only 128 sets inside and outside the time-area closure to detect a difference at the same 

significance level.  The same type of analysis would also apply to other bycatch species of 

concern, such as istiophorid billfishes or bluefin tuna.  Increasing the α-error probability in 

these sample size simulations results in a decrease of the required sample sizes (number of 

sets) for statistical significance.  Although a fine-scale (e.g., 1° x 1°) geospatial analysis of 

historical CPUEs within the current time-area closures was not conducted under the goals of 

this research project, anecdotal evidence suggests that much of the historical juvenile 

swordfish bycatch occurred within the times and areas that would remain closed even under 

                                                 
9 Type I error probability is assessed with statistical significance tests (e.g., the α-values usually seen with 
statistical testing indicates the likelihood that the test found a true difference with 95% probability), while Type 
II error probability is assessed with statistical power tests.  Statistical power is conventionally expressed as (1-
β), and power values of greater than 0.8 are generally considered sufficient to avoid Type II errors. 
10 “Average” CPUE values are actually arithmetic means, which have commonly been used to evaluate catch 
rates in the pelagic longline fishery.  While an unbiased estimator, arithmetic means are sensitive to large range 
of measurements (e.g., bacterial colony counts, where a measurement series could be 100, 1, 10000).  Pelagic 
longline fishery data often encounter null CPUE values for some rare-event species, such as blue marlin.  As 
recommended by McConnaughey and Conquest (1993), a comparison of the arithmetic means with geometric 
means for CPUE values found in this work was conducted for all main species. 
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this research proposal.  Data from this project, however, would allow such a geospatial 

analysis in the future. 

 

Analysis of Catches and Catch Rates. 

Catches are simply described in terms of numbers of caught animals and those 

retained for sale versus released (alive) or discarded (dead or damaged).  Due to the 

economic value of the species and the prior concern regarding catches of undersized animals, 

swordfish catches are segregated into three categories: all swordfish, kept swordfish, and 

swordfish released and discarded.  Most other retained species (e.g., tunas and dolphin) have 

a minimum size that is almost always met; any catch is therefore usually retained for sale by 

the vessel.  Thus, only for swordfish are there these three categories. 

Catch rates in the pelagic longline fishery are traditionally expressed as catch-per-

unit-effort (CPUE) values of number of individuals caught per 1,000 hooks.  All CPUEs log-

transformed with log(x+1) for normality and assessed for area and quarter effects using 

PROC GAM in SAS (v. 9.2).  Analyses simply compared the catch rates within the time-area 

closures (“closed”) and outside the time-area closures (“open”) in areas of the South Atlantic 

Bight and Florida East Coast NMFS pelagic statistical areas.  Specifically, the Charleston 

Bump time-area closure is only seasonal; therefore, sets in this area during open seasons 

lumped with rest of open areas for analyses.  Statistical power was calculated post hoc for all 

comparisons using Cohen’s d and G*Power (v.3.1.2).  Generally, values of (1-β) > 0.8 are 

considered adequate power. 

 

 5. Results – 

 

A total of 18811 research sets were conducted during the study period (Tables 1 and 2).  

These sets were observed by a number of different POP observers, NSU graduate students, 

and the project Principal Investigator between 2008 and 2010.  As is standard procedure with 

POP observers, the individual codes by POP number are not identified to person. 
                                                 
11 At the HMS Advisory Panel meeting presentation by the Principal Investigator in April 2011, it was reported 
that 192 sets were completed.  In a subsequent review of all the set records, four of these 192 sets were 
conducted in non-closed areas and observed by a non-POP trained NSU graduate student.  While no fisheries 
regulations were broken, these four sets were excluded from the final analyses presented here to maintain 
standards and consistency regarding such factors as data reporting on POP datasheets. 
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Five different vessels participated in the time-area closure research, with the vast 

majority of the sets conducted by the F/V Kristin Lee out of Pompano Beach, Florida (Table 

3).  A number of factors likely combined to preclude additional participation, including the 

requirement for non-offset, size 18/0 circle hooks and the interest in fishing observed sets 

both within and outside of the time-area closure boundaries.  Additionally, some of these 

vessels (e.g., the F/V Shady Lady) are only seasonal participants in the areas affected by 

these time-area closures.  These points are addressed further in the Discussion section of this 

final report. 

All other federal fishery regulations were observed during this study.  During each 

set, the crew deployed size 18/0 non-offset circle hooks to target swordfish, and each set was 

of standard overnight duration.  The gear configuration used a standard length leader, with 

five hooks per basket (between floats), and use a standard length of floatline (between the 

mainline and the surface) that is consistent with lengths currently used outside the time-area 

closure (for a diagram of the approximate gear configuration used, see Kerstetter and Graves, 

2006a).  Standard lengths were used within each set, although some variability occurred 

between sets and trips.   

 

Catches and Catch rates 

Of the 188 total observed sets, 10 were not fully observed by the on-board fisheries 

observer.12  These were therefore excluded for subsequent catch rate analyses, resulting in a 

total of 178 sets within the catch rate dataset.  The catches (Tables 5-9) and catch rates (Table 

10) for all species encountered through this research were generally as expected: swordfish 

catches were higher within the time-area closure “closed” areas, while tuna catches were 

higher offshore in the “open” areas.  Catch rates were not calculated for sea turtles due to 

only three catches; any calculated catch rate would be meaningless given the number of 

potential variables affecting those catches.  No sea birds or marine mammals were caught 

during any of this research. 

 

 
12 Incomplete observations of a set can occur for several reasons.  For this study, one of these non-observed sets 
occurred when several datasheets blew overboard in rough seas and high winds.  The nine remaining non-
observed sets were due to various illnesses by the respective observers. 



Table 1.  List of observed trips by year and quarter during research in the Florida Coast East and Charleston Bump time-area pelagic 

longline time-area closures.  Values are expressed as two numbers: the trip ID and the number of sets (e.g., "G02004:4" would be trip 

G02004, which observed four sets). 

 
2008 2009 2010

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

D04048:5 D04051:9 U04002:1 C05001:1 C05004:1 C05007:4 C05009:6 U04013:2 U04014:6 N06001:6

D04049:4 V04001:6 U04003:6 C05003:4 C05005:7 C05008:2 U04011:5 V04003:4 N06002:9

D04050:6 W04001:3 U04004:8 CO5002:1 C05006:5 U04007:7 U04012:4 Z05001:9 Z05002:4

S01096:6 MO3001:5 S01109:7 U04008:7

U04001:3 U04005:5 U04009:4

U04006:5 U04010:4

V04002:6  
 

Table 2.  Number of trips and sets by observer by year during research in the Florida Coast East and Charleston Bump time-area 

pelagic longline time-area closures. 

 
2008 2009 2010 Total
SETS TRIPS SETS TRIPS SETS TRIPS SETS TRIPS

U04 18 4 41 8 8 2 67 14
V04 6 1 6 1 4 1 16 3
C05 7 3 25 6 32 9
S01 6 1 7 1 13 2
W04 3 1 3 1
D04 24 4 24 4
M03 5 1 5 1
N06 15 2 15 2
Z05 13 1 13 1  
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Table 3.  Number of trips and sets by vessel by year during research in the Florida Coast 

East and Charleston Bump time-area pelagic longline time-area closures. 

 
2008 2009 2010

SETS TRIPS SETS TRIPS SETS TRIPS

F/V Kristin Lee 44 10 48 10 36 6

F/V Carol Ann 24 4

F/V Shady Lady 19 4 4 1

F/V Southern Lady 5 1

F/V Dakota 12 2
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Tables 4a and 4b.  Lengths of buoy drop lines (4a) and types of baits (4b) used during 

research sets in the Florida Coast East and Charleston Bump time-area pelagic longline time-

area closures.  For 4a, the values are based on string numbers rather than individual set 

configurations; therefore, ratios of each gear type within a set may be different.  For 4b, the 

squid percentage is only important for the mixed category, this allows for an average 

percentage of the number of hooks with squid to be seen.  The unknown category accounts 

for trips that bait information or gear could not be found; this affects the 2008 year with nine 

trips missing information on gear type used and 12 trips missing information on bait type 

used.  Numbers refer to the number of sets using the drop line configurations (4a) and bait 

type (4b). 

 

2008 2009 2010

7 fa 4 15, 10, and 7 fa 4 15, 13, and 9 fa 4

10 fa 14 12, 10 and 7 fa 6 15 and 10 fa 9

mixed (7 fa and 10 fa) 46 12 fa 5 14 , 10 and 7 fa 6

unknown 9 11 and 7 fa 2 14 and 10 fa 1

10 and 5 fa 7 12 and 10 fa 1

10 fa 42 10 and 7 fa 6

9 and 5 fa 4 10 and 5 fa 4

9 and 2 fa 3 10 fa 8

9 fa 1

2 fa 5
 

 

2008 2009 2010

# sets # baits % squid # sets # baits % squid # sets # baits % squid

squid 17 7725 100% 45 20656 100% 4 2155 100%

mackerel 8 3978 0% 0 0 0% 0 0 0%

mix 36 17054 76% 34 16844 56% 36 17307 73%

unknown 12 6610
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Table 5. Catches of tunas during pelagic longline research efforts in the Florida East Coast and South Atlantic Bight NOAA pelagic 

statistical areas.  Numbers are expressed as "X/Y", where X is the number retained by the vessel(s) and Y is the number caught, but 

discarded dead, released alive, or lost at boatside. 
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Table 6. Catches of billfish and swordfish during pelagic longline research efforts in the FEC and SAB pelagic statistical areas.  

Numbers are expressed as "X/Y", where X is the number retained by the vessel(s) and Y is the number caught, but discarded dead, 

released alive, or lost at boatside. 
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Table 7. Catches of pelagic sharks during pelagic longline research efforts in the FEC and SAB pelagic statistical areas.  Numbers are 

expressed as "X/Y", where X is the number retained by the vessel(s) and Y is the number caught, but discarded dead, released alive, or 

lost at boatside. 
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Table 8. Catches of large coastal sharks during pelagic longline research efforts in the FEC and SAB pelagic statistical areas.  

Numbers are expressed as "X/Y", where X is the number retained by the vessel(s) and Y is the number caught, but discarded dead, 

released alive, or lost at boatside. 
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Table 9. Catches of prohibited sharks during pelagic longline research efforts in the FEC and SAB pelagic statistical areas.  Numbers 

are expressed as "X/Y", where X is the number retained by the vessel(s) and Y is the number caught, but discarded dead, released 

alive, or lost at boatside. 

 

 

 



Table 10.  Catch rates of pelagic fishes encountered during pelagic longline research efforts 

in the FEC and SAB pelagic statistical areas.  Values are presented in two formats: the 

normal font is geometric mean, while the italicized font is the arithmetic mean.  Significance 

is indicated as “*” for p<0.05 and “**” for p<0.001. 
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Analysis of catch composition, including bycatch and incidental catch.   

Of the 188 total sets, four were incomplete and thus excluded from analyses; therefore 

these results are for 184 total sets.   

Boarding Status:  The boarding status – i.e., alive versus dead at the side of the vessel 

during gear retrieval – was calculated and assessed for six tuna species, four billfishes, and 

swordfish (see Table 11).  For white marlin, totals included both species code “WHM” 

(white marlin) and “WHX” (white marlin or roundscale spearfish).  For spearfish, totals 

include species codes “SPF” (longbill spearfish), “SPG” (roundscale spearfish), and “SPX” 

(unknown spearfish).  Swordfish results are presented in three categories: all swordfish 

combined, kept swordfish only, and swordfish either released alive or discarded dead.  The 

results were mixed for tunas, with yellowfin and bigeye being significantly more often alive 

at haulback, but albacore and blackfin being significantly more often dead.  Billfishes were 

more frequently alive at haulback, although this was only significant for blue marlin and 

sailfish.  All three categories of swordfish were significantly more often dead at haulback. 

The boarding status was also calculated and assessed for 14 shark species, separated into 

pelagic sharks, large coastal sharks, and prohibited species (see Table 12).  The pelagic 

species (with the exception of the common thresher) were all significantly more often alive at 

haulback.  For the large coastal species, only the tiger shark was more likely alive at 

haulback, with this species being very rarely found dead on the gear.  The results for the 

prohibited species are more mixed, likely resulting from this being a management unit rather 

than a phylogenetic (physiological) one.  Only the night shark was significantly more likely 

alive at haulback, although both longfin mako and sandbar sharks only had alive individuals 

found on the gear. 
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Table 11.  Analysis of status for caught tunas, billfishes, and swordfish at haulback 

(“boarding status”), defined as alive versus dead by the NMFS Pelagic Observer Program 

protocols.  Results do not include animals with status “3” (unknown) or generic species 

categories (e.g., “BIL” for unknown billfish and “TUN” for unknown tuna).  Significance is 

indicated as “*” for p<0.05 and “**” for p<0.001. 
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Table 12.  Analysis of status for caught sharks at haulback (“boarding status”), defined as 

alive versus dead by the NMFS Pelagic Observer Program protocols.  Results do not include 

animals with status “3” (unknown) or generic species categories (e.g., “SHX” for unknown 

shark and “SRQ” for unknown requiem shark).  Significance is indicated as “*” for p<0.05 

and “**” for p<0.001. 
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Figure 3.  Locations of bycatch species catches during pelagic longline research 
within the Charleston Bump and Florida Coast East time-area closures, 2008-2010.  
(Figure by C. Cross, NSU Oceanographic Center.) 
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6. Discussion – 

 

Catch and Catch Composition 

As previously noted, there were no surprising results encountered during this research 

project.  Swordfish catches were higher inside the time-area closures, both for all individuals 

and for retained fish.  Tunas were more commonly caught offshore, within the otherwise 

open areas.  For billfish, sailfish tended to be caught more inshore, within the time-area 

closure (and especially the Florida East Coast closure).  The only possible exception would 

be that large numbers of night sharks were caught during the Charleston Bump time-area 

closure period in the spring, with almost none being caught during other periods and other 

areas.  During this three year period, only five interactions with sea turtles occurred: three 

leatherbacks and two loggerheads.  All five were released alive without trailing fishing gear.  

(Additional information on these five interactions is available from the NOAA Pelagic 

Observer Program office.)  No seabird interactions occurred during any part of this study. 

The change in stock abundance for swordfish and other species, and an unavailability of 

comparative hook performance in these two time-area closures, precludes a quantitative 

comparison of the experimental fishing activities with historical catch records.  However, in 

a qualitative sense, the contemporary catch rates within these time-area closures begin to 

approximate historical catch rates.  Perhaps because the sets occurred in the northern parts of 

the Florida Straits, juvenile swordfish bycatch was lower than the historical average within 

the Florida East Coast statistical area as a whole, while being offshore likely reduced sailfish 

bycatch from historical levels.  The differences between contemporary (non-offset size 18/0 

circle hooks) and historical (J hooks) hook performance by species (including composite 

values for species groups and juvenile swordfish) in the pelagic longline fishery within these 

two time-area closures is a much more difficult comparison, although the non-offset nature of 

these large circle hooks likely resulted in both a size-selectivity effect for larger individuals 

of all species and a reduction in mortality at haulback by decreasing the number of gut-

hooked individuals. 

Significantly greater CPUEs were observed for juvenile swordfish within the time-area 

closures than outside them.  However, the extremely small swordfish (<65 cm LJFL) 

occasionally seen caught by pelagic longline gear off the southern Florida Straits (e.g., 
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Miami) were not seen during this work.  Although a fine-scale (e.g., 1° x 1°) geospatial 

analysis of historical CPUEs within the current time-area closures has not yet been 

conducted, anecdotal evidence suggests that much of the historical juvenile swordfish 

bycatch occurred within the times and areas that would remain closed even under this 

research proposal. 

 

Practical Aspects of Research Proposal 

Vessel Participation: The planned research protocols generally worked as expected.  

The only substantial problem encountered during this project regarded fishing effort.  As 

previously described within this report, the requirements for inclusion on the EFP by the 

HMS Management Division resulted in many more vessels being willing to participate in this 

research than were actually allowed to participate via inclusion on the required EFP.  In 

addition, there was a general unwillingness to fish in the Charleston Bump time-area closure 

throughout the course of the year, as opposed to just during the closed period. 

Recreational Interactions: As hoped, the western boundaries of the allowable fishing 

areas under the EFPs appear to have adequately separated the commercial and recreational 

fisheries of these areas: none of the commercial vessels during any part of this study had 

interactions with a recreational vessel while on the fishing grounds.  The increasing cost of 

fuel and lack of hard targets (e.g., seamounts) within the easily-accessible regions of the 

South Atlantic Bight and Florida East Coast time-area closures suggests that any further 

commercial pelagic longline effort within the authorized fishing areas would similarly avoid 

interactions with the recreational fishery. 

Data Recording and Data Access: Standard non-experimental POP observer data 

collection protocols only record data on animal disposition (e.g., alive versus dead).  The 

results of this study would encourage the revision of the standard non-experimental POP 

protocols to include such potentially useful information as hooking location using the 

standard experimental protocols.  In addition, this project used the POP datasheets for 

experimental work that allowed for the recording of the positions of all radio beeper buoys 

and high-flyers at the end of each section of gear.  The adoption of these two additional data 

streams within the POP datasets would allow for future comparative research. 
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In general, the POP (and pelagic logbook reporting) datasets have been tightly controlled 

since 2006, with NOAA only granting limited access to non-NOAA personnel as needed.  

The inability to get even aggregated data has resulted in a dearth of missing analyses, such as 

on hook type comparisons.  While some of these datasets were analyzed and presented at the 

recent International Circle Hook Symposium in Miami, there remains much data still 

unavailable for external researchers (e.g., experimental pelagic longline sets conducted 

during the Northeast Distant (NED) research from 2001-2002 and the Fisheries Research 

Institute (FRI) cooperative research program from 2005-2006). 

Several management considerations remain, many of which were initially discussed in 

April 2011 at the HMS Advisory Panel meeting in Silver Spring, Maryland.  The two main 

ones during this discussion were:  

•Locations of target and bycatch species catches might allow more specific area targeting 

of closed areas, and  

•Significant interaction effects of area*quarter in most species-level analyses might allow 

more time-specific targeting of closed areas 

The ultimate discussion was driven by the idea that these results may allow future 

research within these time-area closures under specific, controlled conditions.  However, 

both suggestions are under the presumption that neither alternative strategy would increase 

bycatch (including sea turtles) nor result in any other undesirable outcome. 

 

7. Impacts and Benefits –  

 

There are two possible benefit streams from this research.  In the short-term, these 

two pelagic longline vessels would benefit from this project both commercially by an 

extended harvest season and with regards to safety by being able to fish in an area closer to 

the shore. In a long-term perspective, if this work shows progress in the efforts by the fleet to 

control bycatch through gear modifications and techniques, NMFS would benefit by having 

an experimental comparison methodology for re-evaluating existing time-area closures for 

pelagic longline fishing gear.  (There is currently no agreed-upon methodology for 

determining how or under what conditions the agency could proceed with this re-evaluation.)  

This proposed work would compare the circle hook gear efficiencies within and outside the 
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closed time-area, which would allow the agency to develop a set of guidelines that could be 

potentially exported to other domestic time-area closures. 

Ultimately, the United States will need to defend its current level of international 

swordfish quota in negotiations at the 2008 ICCAT annual meeting, whether this defense is 

achieved through increased domestic harvests or by other means.  Any loss of the current 

U.S. quota share of the ICCAT North Atlantic swordfish stock is likely to benefit a number 

of countries in close proximity to the U.S. Exclusive Economic Zone, most of which use less 

environmentally-friendly harvesting methods than the current U.S. pelagic longline fleet.  

Many of these countries also fish in areas that are well-known seasonal migratory pathways 

for swordfish, tunas, and billfish migrating into U.S. waters.  The impact of increasing 

harvest in these foreign fisheries could reduce the amount of swordfish available to U.S. 

recreational anglers both inside and outside the pelagic longline time-area closures. 

 

8. Extension and Presentation of Results –  

 

The North Atlantic swordfish stock remains a very important source of revenue for the 

U.S. domestic pelagic fishery, despite the pelagic longline gear type being currently excluded 

from several of the historically productive fishing grounds in the Florida Straits for this 

species.  The domestic management measures implemented as closed areas to the longline 

fishery were originally intended to reduce the bycatch mortality of juvenile swordfish and 

this justification was later extended to include an intended reduction of bycatch mortality for 

the istiophorid billfishes.  These closures have also had the effect of making it difficult for 

the United States to collectively harvest its annual swordfish quota from ICCAT, whether 

from commercial or recreational sectors of the fishery.   

The results of this study suggest that at least some regions of the current time-area 

closures see infrequent levels of bycatch, whether of istiophorid billfishes, undersized 

swordfish, or sea turtles.  With increasing resolution of data on specific catches within these 

areas, future analyses may allow for some limited and specific temporal and spatial 

reopening of the current time-area closures for the pelagic longline fishery.  However, these 

suggestions are under the clear understanding that targeted reopening would not increase an 

undesirable or unallowable increase in bycatch species. 
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The preliminary results of the partial data in this study were presented at the April 2011 

spring meeting of the HMS Advisory Panel in Silver Spring, Maryland.  A copy of that 

presentation (“Comparison of Swordfish Buoy Gear and Its Catch in the Florida Straits”) was 

provided to the HMS Management Division shortly following the meeting and is also 

attached to this report as Appendix I.   

Finally, it is expected that the results from this study will be converted into a scientific 

manuscript for submission to a peer-reviewed journal within the next six months.  Upon 

publication, a copy of the paper will be shared with the HMS Management Division. 

 

Conventional Tagging 

The at-sea time provided by this time-area closure research provided an opportunity to 

deploy conventional tags on several pelagic species.  Tagging of pelagic teleosts occurred in 

collaboration with the NMFS Cooperative Tagging Center at the NMFS Southeast Fisheries 

Science Center in Miami, Florida.  The tagging of pelagic elasmobranchs occurred in 

collaboration with the NMFS Apex Predators Program at the Narragansett Laboratory of the 

NMFS Northeast Fisheries Science Center.  Overall, this research resulted in the 

conventional tagging of 29 swordfish, 11 blue and white marlin, 19 sailfish, and 74 various 

pelagic sharks.  Notably, two of these tagged sharks (one night and one shortfin mako) were 

recaptured and reported, providing the Apex Predators Program additional information on the 

movements of these two species. 

 

Submission of Final Data and Data Storage 

Both hard-copy and electronic versions of this final report were sent to the NMFS 

Southeast Regional Office and the Highly Migratory Species Management Division.  The 

raw data are all in the Pelagic Observer Program final at-sea records from the trips/sets 

described within this report.  Therefore, NOAA (via the POP) already has the data associated 

within this project.  However, if there are any other raw data NOAA would request from this 

project, please let the Principal Investigator know as soon as possible.  Copies of field data 

sheets are also archived at the NSU Oceanographic Center Fisheries Laboratory. 

All biological samples (e.g., gonads and muscle tissue) from pelagic and mesopelagic 

fishes not otherwise already consumed during normal processing procedures are archived at 
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the NSU Oceanographic Center Fisheries Laboratory.  Information on these samples can be 

provided to any interested researcher through contact with the Principal Investigator. 

 

9. Students – 

 

 Two graduate students were financially supported under this project.  Cheryl Cross 

successfully defended her thesis in May 2011 and Heidi Keller (nee Da Silva) is scheduled to 

defend her thesis in July 2011.  Several other NSU Oceanographic Center graduate students 

in the Fisheries Laboratory participated in this project by volunteering to serve as a fisheries 

observer after completing the NMFS Pelagic Observer Program.  These students included: 

Shannon Bayse,, Michael Tousignant, Sohail Khamesi, and Matthew Dancho. 
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12. Appendices –  

 

Appendix Ia-e: Exempted Fishing Permits (EFPs) – the original and four subsequent 

amendments – issued by the NOAA Fisheries Service Highly Migratory Species 

Management Division for the time-area closure research. 

 

Appendix II: Excerpt from contract between Nova Southeastern University and ERT 

regarding the extensive vessel requirements for participation within this project. 

 

Appendix III: “South Atlantic Bight and Florida East Coast Pelagic Longline Time-Area 

Closure Research: 2008-2010” (Presentation at the spring meeting of the HMS Advisory 

Panel, held April 2011 in Silver Spring, Maryland) 
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Appendix 1d: 
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Appendix 1e: 
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Appendix II: 

 
C.8  VESSEL REQUIREMENTS: 
 
Vessels participating in the study must submit to and pass an enforcement background check. 
 
Vessels must comply with all applicable vessel monitoring and reporting requirements (e.g. 
vessel monitoring systems, logbooks) as specified in 50 CFR 635. 
 
All fishing activities must be in compliance with the applicable regulations at 50 CFR part 
635, except as modified by the terms and conditions of the Exempted Fishing Permit to be 
issued under the authority of 50 CFR 635.32.   
 
To be eligible to fish under the EFP, vessels must hold currently valid limited access permits 
for Atlantic Tunas Longline, Atlantic Swordfish (Directed), and Atlantic Sharks (Directed or 
Incidental) or be a bona fide research vessel.  Bona fide research vessels would be issued a 
fish under a Scientific Research Permit, not an EFP.   
 
Also to be eligible, vessels must be capable of embarking a fisheries observer to be 
designated by NMFS and, when embarking the fisheries observer, must meet the vessel 
safety requirements at 50 CFR 600.746(c) and the accommodation and access requirements 
at 50 CFR 635.7(e). 
 
Participating vessels shall furnish all equipment, materials, food, personnel, and services 
needed to perform the work described in this statement, including longline fishing gear, bait, 
fuel, and insurance for the vessel and the ship's personnel, including the fisheries observer or 
PI, unless noted otherwise.  The standard practice of the NMFS Atlantic Longline Observer 
Program has been for NMFS to provide Protection and Indemnity (P&I) insurance.   
 
Vessel owners and operators must possess and utilize all required bycatch/bycatch mortality 
mitigation gears, protocols, and techniques and be in compliance with all applicable 
workshop and certification requirements as specified in 50 CFR 635.8. 
 
All participating vessels must carry fisheries observers or the PI, as assigned, during all EFP 
fishing operations. The fisheries observers will be employed or contracted by NMFS 
primarily to oversee that the fishing operations are conducted in accordance with research 
protocols, to observe the results, and to record the data. 
 
Participating vessels must provide the fisheries observer or PI with a bunk in the living 
quarters comparable to crew members, and provide the same meals, snacks, and amenities as 
are normally provided to other vessel personnel. 
 
The vessel operator shall not forcibly assault, harass, or sexually harass, intimidate or attempt 
to influence the fisheries observer, interfere or impede with their data collection, tagging, or 
other duties, or allow crew members to do the same. 
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SAFETY 
The vessel must have all required United States Coast Guard (USCG) Safety Inspections, as 
well as having all approved safety, navigation and communication devices in proper working 
order.  
 
The vessel operator is responsible for all matters relating to safety of personnel, the vessel, 
and equipment operation.  The vessel operator will adhere at all times to Navigational Rules 
and to Rules of the Road, whether it be while setting, transiting, drifting, hauling, or at 
anchor.  The vessel operator shall review safety procedures and equipment with the fisheries 
observer or PI at the beginning of the cruise. 
 
If appropriate, the vessel operator shall provide U.S. Coast Guard (USCG) approved survival 
suits for all vessel personnel.  The fisheries observer will provide his/her own USCG 
approved survival suit.  Adequate, dry, top-side storage for all survival suits shall be 
provided. 
 
The vessel operator shall provide USCG approved life jackets for all personnel aboard.  
Fisheries observers will supply their own first-aid kit.  The vessel operator will provide a 
completely stocked first-aid kit as required by the USCG. 
 
The vessel must pass a USCG safety examination or inspection. A vessel that has passed a 
USCG safety examination or inspection must display one of the following: 
 

(i) A current Commercial Fishing Vessel Safety Examination decal, issued within the 
last 2 years, that certifies compliance with regulations found in 33 CFR, chapter 1 and 
46 CFR, chapter 1; 

 
           (ii) A certificate of compliance issued pursuant to 46 CFR 28.710; or 
 
 (iii) A valid certificate of inspection pursuant to 46 U.S.C. 3311. 
 
Fisheries observers may refuse to board vessels that they deem to be unsafe.  Should a 
dispute arise between the fisheries observer and the vessel operator on safety issues, the 
fisheries observer will contact NMFS for instructions, and the participating vessel shall not 
conduct any fishing operations. 
 
VESSEL COMPENSATION 
The costs associated with the research platforms, captain and crew salaries, fuel, and all other 
fishing related and operational expenses will be absorbed by the participating vessels.  
Participating vessels may retain all legally caught fish and may sell them through normal 
channels.  All proceeds from the sale of catches will be the property of the vessels. 
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Appendix III: 
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