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Introduction 

Section 7(a)(2) of the ESA of 1973, as amended (16 U.S.C. § 1531 et seq.), requires each federal 
agency to ensure that any action they authorize, fund, or carry out is not likely to jeopardize the 
continued existence of any endangered or threatened species or result in the destruction or adverse 
modification of any critical habitat of such species.  To fulfill this obligation, Section 7(a)(2) 
requires federal agencies to consult with the appropriate Secretary on any action they propose that 
“may affect” listed species or designated critical habitat.  NMFS and the U.S. Fish and Wildlife 
Service (USFWS) share responsibilities for administering the ESA.  

A federal action agency requests consultation when it determines that a proposed action “may 
affect” listed species or designated critical habitat.  Consultations on most listed marine species 
and their designated critical habitat are conducted between the action agency and NMFS.  The 
consultation is concluded after NMFS concurs with an action agency that its action is not likely to 
adversely affect listed species or critical habitat or issues a Biological Opinion (“Opinion”) that 
identifies whether a proposed action is likely to jeopardize the continued existence of a listed 
species, or destroy or adversely modify its critical habitat.  If jeopardy or destruction or adverse 
modification is found to be likely, the Opinion identifies reasonable and prudent alternatives 
(RPAs) to the action as proposed, if any, that can avoid jeopardizing listed species or resulting in 
the destruction/adverse modification of critical habitat.  The Opinion states the amount or extent of 
incidental take of the listed species that may occur, specifies reasonable and prudent measures 
(RPMs) that are required to minimize the impacts of incidental take and monitoring to validate the 
expected effects of the action, and recommends conservation measures to further conserve the 
species. 

This document represents NMFS’s Opinion on the effects of its continued authorization of fishing 
for species managed by the SGFMP in the U.S. Atlantic Exclusive Economic Zone (EEZ) on 
threatened and endangered species and designated critical habitat, in accordance with Section 7 of 
the ESA. NMFS has dual responsibilities as both the action agency under the MSFCMA (16 
U.S.C. §1801 et seq.) and the consulting agency under the ESA.  For the purposes of this 
consultation, F/SER2 is considered the action agency and the consulting agency is F/SER3. 

This Opinion has been prepared in accordance with Section 7 of the ESA and regulations 
promulgated to implement that section of the ESA.  It is based on information provided in the 
original SGFMP and subsequent amendments to the SGFMP, as well as information provided in 
recovery plans, research, population modeling efforts, and other relevant published and 
unpublished scientific and commercial data cited in the Literature Cited section of this document. 
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1.0 Consultation History 

An informal Section 7 consultation was conducted on the South Atlantic Snapper-Grouper Fishery 
Management Plan (SGFMP) after its implementation in 1983.  NMFS concluded the management 
measures proposed in the SGFMP were not likely to adversely affect ESA-listed species.  The 
consultation did not analyze the effects of the fishery itself.   

The effects of the South Atlantic snapper-grouper fishery on threatened and endangered species 
were examined as part of a larger, April 28, 1989 Opinion analyzing the impacts of all commercial 
fishing activities in the Southeast Region.  In that Opinion, NMFS concluded that commercial 
fishing activities in the Southeast Region were not likely to jeopardize the continued existence of 
any threatened or endangered species.  The incidental take of 10 documented green, hawksbill, 
Kemp’s ridley, or leatherback sea turtles; 100 loggerhead sea turtles; and 100 shortnose sturgeon 
was allotted to each fishery identified in the ITS.  The amount of incidental take was later reduced 
in a July 5, 1989 Opinion to only 10 documented green, hawksbill, Kemp’s ridley, or leatherback 
sea turtles; 100 loggerhead sea turtles; and 100 shortnose sturgeon for all commercial fishing 
activities conducted in the South Atlantic and the Gulf of Mexico fisheries combined. 

Between 1990 and 2005, Snapper Grouper Amendments 1 through 12, 13A; an emergency interim 
rule; and 8 regulatory amendments to the SGFMP were all either consulted on informally and 
found not likely to adversely affect threatened or endangered species, or were determined by 
F/SER2 to have no effect on ESA-listed species and not warrant consultation.  NMFS believed 
those changes would not alter the prosecution of the snapper-grouper fishery in ways not 
previously considered. They were also expected to not significantly alter the potential impacts to 
threatened and endangered species, or their designated critical habitats, in ways not previously 
considered in the July 5, 1989 Opinion. 

On March 30, 2006, F/SER2 requested reinitiation of formal consultation on the SGFMP, 
including Amendment 13C to address new data availability and the listing of a new species that 
may be affected.  As provided in 50 CFR 402.16, reinitiation of formal consultation is required 
when discretionary involvement or control over the action has been retained (or is authorized by 
law) and: (1) the amount or extent of the incidental take is exceeded; (2) new information reveals 
effects of the agency action that may affect listed species or critical habitat in a manner or to an 
extent not previously considered; (3) the agency action is subsequently modified in a manner that 
causes an effect to the listed species or critical habitat not previously considered; or (4) if a new 
species is listed or critical habitat designated that may be affected by the identified action.  New 
information on the impacts of South Atlantic snapper-grouper fishing on ESA-listed species had 
emerged over the 22 years since the last formal consultation.  Additionally, the impacts of snapper-
grouper fishing on the U.S. distinct population segment (DPS) of smalltooth sawfish (listed as 
endangered in April 2003) were not analyzed in previous consultations.  The presence of those 
reinitiating factors led F/SER2 to request reinitiation of consultation on the South Atlantic snapper-
grouper fishery. 

On June 7, 2006, NMFS completed the new Opinion (NMFS 2006a) on the continued 
authorization of the Snapper-Grouper FMP, including the proposed Amendment 13C.  In the 
Opinion, NMFS determined that its continued authorization of the SGFMP was likely to adversely 
affect sea turtles and smalltooth sawfish, but was not likely to jeopardize their continued existence. 
An incidental take statement was issued for green, hawksbill, Kemp’s ridley, leatherback, and 
loggerhead sea turtles, as well as smalltooth sawfish.  Reasonable and prudent measures to 
minimize the impact of these incidental takes were specified, along with terms and conditions to 
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implement them.  NMFS determined other listed species in the exclusive economic zone (EEZ) of 
the South Atlantic Region were not likely to be adversely affected. 

Between 2006 and 2015, NMFS made some modifications to the list of protected species for which 
they are responsible, which required consultation. Listings actions pertinent to the South Atlantic 
EEZ included the following: (1) the listing of 2 species of Acropora coral (71 FR 26852, May 9, 
2006), (2) the designation of Acropora critical habitat (73 FR 72210, November 26, 2008), (3) the 
determination that the loggerhead sea turtle population consists of 9 DPSs (76 FR 58868, 
September 22, 2011), (4) the listing of 5 DPSs of Atlantic sturgeon (77 FR 5914, February 6, 2012, 
and 77 FR 5880, February 6, 2012), (5) the listing of 5 additional coral species found in the South 
Atlantic EEZ (79 FR 53851, September 10, 2014), and (6) the designation of critical habitat for the 
northwest Atlantic Ocean (NWA) loggerhead sea turtle DPS (79 FR 39856, July 10, 2014).  

NMFS addressed the ESA-listing actions in a series of consultation memoranda.  NMFS concluded 
that the continued authorization of the South Atlantic snapper-grouper fishery was not likely to 
adversely affect elkhorn or staghorn coral (via a July 9, 2007, memorandum), Acropora critical 
habitat (via a December 2, 2008, memorandum), and Atlantic sturgeon (via a February 15, 2012, 
memorandum).  The February 15, 2012 Memorandum also stated that, as the 2006 Opinion had 
evaluated the impacts of the snapper-grouper fishery on the loggerhead sea turtle subpopulations 
now wholly contained within the Northwest Atlantic DPS, the Opinion’s conclusion that the 
fishery is not likely to jeopardize the continued existence of loggerhead sea turtles remained valid.  
In a memorandum dated September 11, 2014, NMFS evaluated the effects of continued 
authorization of the snapper-grouper fishery on Acropora listed corals plus the 5 additional listed 
coral species. NMFS concluded that any adverse effects on these species from the snapper-
grouper fishery are extremely unlikely to occur and are therefore discountable.  In a memorandum 
dated September 16, 2014, NMFS evaluated the potential impacts all federally managed fisheries 
in the Gulf of Mexico and South Atlantic regions may have on the NWA loggerhead sea turtle 
DPS critical habitat. The evaluation concluded the snapper-grouper fishery uses fishing methods 
and gear types that either will have no effect or are highly unlikely to adversely affect any of the 
primary constituent elements; thus, any adverse effects from this fishery were discountable.  

Regulatory Amendment 16 is the first SGFMP proposed action to trigger reinitiation of formal 
consultation since 2006. Although NMFS has amended the SGFMP numerous times over the last 
10 years (see Appendix 1), each time F/SER2 determined the changes would ultimately have no 
effect on ESA-listed species and did not warrant reinitiation of consultation. 

On February 11, 2016, F/SER2 requested reinitiation of Section 7 consultation on the Snapper-
Grouper FMP to address: (1) the proposed measures in Regulatory Amendment 16 to the Snapper-
Grouper FMP, which would modify the proposed action in a manner that may cause an effect to 
listed species or critical habitat that was not previously considered, and (2) new information on the 
seasonal distribution of endangered large whales (i.e., North Atlantic right whales [NARW] and 
humpback whales1) that may reveal new effects of the black sea bass (BSB) pot sector on large 
whales in a manner or to an extent not previously considered in the last consultation.  F/SER2 also 
indicated that NMFS’s expansion of critical habitat designated for NARW (February 26, 2016, 81 
FR 4838) might be affected by the proposed action.   

1 On September 7, 2016, NMFS revised the ESA listing for the humpback whale to identify 14 Distinct Population 
Segments (DPS) of humpback whales, listing 1 as threatened, 4 as endangered, and identifying 9 others as not 
warranted for listing.  Of these DPSs, only humpback whales from the West Indies DPS occur in the Southeast 
Region, and this DPS was not listed; no threatened and endangered humpback whale DPSs occur in the Southeast 
Region. All humpback whales do remain protected in U.S. waters and on the high seas (from takes by any person 
subject to U.S. jurisdiction) under the Marine Mammal Protection Act (MMPA), regardless of their ESA listing status. 
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In the memorandum requesting reinitiation of consultation, F/SER2 indicated they would provide 
F/SER3 with an electronic copy of the final version of Regulatory Amendment 16 when it became 
available to serve as the biological assessment and with an updated the summary of the snapper-
grouper fishery by February 19, 2016. F/SER2 provided F/SER3 with updated summary snapper-
grouper regulatory information on February 19, 2016 and with updated fishery data on April 17, 
2016. On March 7, 2016, F/SER2 provided F/SER3 with an electronic copy of the Final 
Regulatory Amendment. 

On April 6, 2016, NMFS and the Fish and Wildlife Service (FWS) published a Final Rule in the 
Federal Register (81 FR 20057) removing the range-wide and breeding population ESA listings of 
the green sea turtle, and in their place, listing 8 green sea turtle DPSs as threatened and 3 green sea 
turtle DPSs as endangered, effective May 6, 2016. Two of the green sea turtle DPSs, the North 
Atlantic DPS and the South Atlantic DPS, occur in the South Atlantic Region and may be affected 
by snapper-grouper fishing, based on the existing 2006 Opinion’s analysis for green sea turtles as 
previously listed. Therefore, the Final Listing Rule created an additional issue for the ongoing 
consultation to address. 

In an April 7, 2016, memorandum to the file, SERO determined that allowing the snapper-grouper 
fishery to continue during the reinitiation period will not violate Sections 7(a)(2) or 7(d) of the 
ESA (Attachment 2). 

On June 29, 2016, NMFS published a Final Rule in the Federal Register listing Nassau grouper as 
threatened under the Endangered Species Act, effective July 29, 2016.  Consequently, the ongoing 
consultation on the continued authorization of snapper-grouper fishing was expanded to consider 
potential effects on Nassau grouper. Although snapper-grouper regulations prohibit retention of 
the species, which is part of the snapper-grouper species complex managed under the snapper-
grouper FMP, Nassau grouper can still be incidentally caught during fishing for other snapper-
grouper species off Florida, so it may be adversely affected.  On July 6, 2016, F/SER2 requested 
data on the number of Nassau grouper regulatory discards in federal snapper-grouper fisheries as 
well as the best available information (e.g., proxy) on which to estimate post-release mortality.  
F/SER3 provided the data the next day. 

F/SER3 worked with F/SER2 throughout July 2016, to clarify information and data analysis with 
regards to Nassau grouper and sea turtle interactions and effects with the fishery. 
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2.0 Description of the Proposed Action 

Regulatory Amendment 16 
The black sea bass stock in the South Atlantic was assessed through the Southeast Data, 
Assessment, and Review (SEDAR) stock assessment process in 2013 (SEDAR 25 Update 2013).  
The SEDAR 25 Update indicated that the BSB commercial and recreational sector annual catch 
limits (ACL) could be increased without jeopardizing the health of the population.  The BSB 
commercial and recreational ACLs were increased through Regulatory Amendment 19 to the FMP 
(78 FR 58249, September 23, 2013).  

The South Atlantic Fishery Management Council (SAFMC) and NMFS, also through Regulatory 
Amendment 19, established a prohibition on the use of BSB pots from November 1 through April 
30, each year. During this closure, no person is allowed to harvest or possess BSB in or from the 
South Atlantic EEZ, either with sea bass pots or from a vessel with sea bass pots on board.  In 
addition, sea bass pots must be removed from the water in the South Atlantic EEZ prior to 
November 1, and may not be on board a vessel in the South Atlantic EEZ during this seasonal 
closure. The BSB pot seasonal prohibition became effective on October 23, 2013.   

The seasonal sea bass pot prohibition was established as a precautionary measure to prevent 
interactions between BSB pot gear and whales during periods of large whale migrations and during 
the NARW calving season off the U.S. southeastern coast.  The large whale migration period and 
the NARW calving season in the South Atlantic extends from approximately November 1 through 
April 30, each year. Since 2010, BSB harvest levels have reached the commercial ACL, triggering 
accountability measures (AMs) to close the commercial sector.  Because these in-season 
commercial AM closures have occurred prior to November 1 since 2010, SAFMC and NMFS 
actions to prevent BSB pot gear from being in the water during periods of higher whale 
concentrations have been unnecessary. But NMFS determined that the increase in the BSB 
commercial ACL implemented through Regulatory Amendment 19 could extend the commercial 
BSB fishing season beyond November 1 and into a time period when a higher concentration of 
NARW are known to migrate through BSB fishing grounds. 

The SAFMC and NMFS, through Regulatory Amendment 16, are proposing modifications to the 
closure. The purpose is to reduce the adverse socioeconomic impacts resulting from the annual 
November 1 through April 30 prohibition on the use of BSB pot gear and increase the flexibility of 
BSB pot endorsement holders to fish with this gear while continuing to protect ESA-listed whales 
in the South Atlantic region. If modified, the prohibition on the use of BSB pots would be as 
follows:  

From November 1 through 30 and from April 1 through 30 each year, the BSB pot closure 
applies to waters inshore of points 1-35 listed in Table 2.1: approximately Daytona Beach, 
Florida, to Cape Hatteras, North Carolina (Figure 2.1).  From December 1 through March 
31, the BSB pot closure applies to waters inshore of points 1-28 listed in Table 2.2: 
approximately Cape Canaveral, Florida, to Cape Hatteras, North Carolina (Figure 2.2). 
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Table 2.1. Eastern Boundary Coordinates for the Proposed BSB Pot Closure in Preferred 
Alternative 11 from November 1 through November 30 and April 1 through April 30 
Point N Latitude W Longitude Point N Latitude W Longitude 

1 35° 15’ State/EEZ Boundary 19 33° 06’ 78° 31’ 
2 35° 15’ 75° 09’ 20 33° 05’ 78° 40’ 
3 35° 06’ 75° 22’ 21 33° 01’ 78° 43’ 
4 35° 06’ 75° 39’ 22 32° 56’ 78° 57’ 
5 35° 01’ 75° 47’ 23 32° 44’ 79° 04’ 
6 34° 54’ 75° 46’ 24 32° 42’ 79° 13’ 
7 34° 52’ 76° 04’ 25 32° 34’ 79° 23’ 
8 34° 33’ 76° 22’ 26 32° 25’ 79° 25’ 
9 34° 23’ 76° 18’ 27 32° 23’ 79° 37 

10 34° 21’ 76° 27’ 28 31° 53’ 80° 09’ 
11 34° 25’ 76° 51’ 29 31º 31’ 80º 33’ 
12 34° 09’ 77° 19’ 30 30º 43’ 80º 49’ 
13 33° 44’ 77° 38’ 31 30º 30’ 81º 01’ 
14 33° 25’ 77° 27’ 32 29º 45’ 81º 01’ 
15 33° 22’ 77° 40’ 33 29º 31’ 80º 58’ 
16 33° 28’ 77° 41’ 34 29º 13’ 80º 52’ 
17 33° 32’ 77° 53’ 35 29º 13’ State/EEZ Boundary 
18 33° 22’ 78° 26’ 

(Source: Amanda Frick, NMFS SERO) 

Table 2.2. Eastern Boundary Coordinates for the Proposed BSB Pot Closure in Preferred 
Alternative 11 for December 1 through March 31 
Point N Latitude W Longitude Point N Latitude W Longitude 

1 35°15’ State/EEZ boundary 15 33° 01’ 78° 38’ 
2 35°15’ 75° 08’ 16 32° 40’ 79° 01’ 
3 34°58’ 75° 41’ 17 32° 36’ 79° 18’ 
4 34°49’ 75° 50’ 18 32° 19’ 79° 22’ 
5 34°47’ 76° 05’ 19 32° 16’ 79° 37’ 
6 34°31’ 76° 18’ 20 32° 03’ 79° 48’ 
7 34°20’ 76° 13 21 31° 39’ 80° 27’ 
8 34°12’ 77° 00’ 22 30° 58’ 80° 47’ 
9 33°43’ 77° 30’ 23 30° 13’ 81° 01’ 
10 33°21’ 77° 21’ 24 29° 32’ 80° 39’ 
11 33°18’ 77° 41’ 25 29° 22’ 80° 44’ 
12 33°22’ 77° 56’ 26 28° 50’ 80° 22’ 
13 33°12’ 78° 20’ 27 28° 21’ 80° 18’ 
14 33°05’ 78° 22’ 28 28° 21’ State/EEZ boundary 

Source: Amanda Frick, NMFS SERO 
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  Figure 2.1.. Area for the pproposed BSBB pot closure inn Preferred Alteernative 11 from November 11 through Noveember 

30 and Aprril 1 through AApril 30 (Source: Amanda Friick, NMFS SERRO) 
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 Figure 2.2.. Area for the pproposed BSBB pot closure inn Preferred Alteernative 11 from December 11 through Marcch 31 
(Source: AAmanda Frick, NNMFS SERO)) 

The SAFFMC and NMMFS, throughh Regulatoryy Amendmennt 16, are also proposingg to enhancee buoy 
line rope marking forr black sea bbass pots. Thhese rope maarkings wouuld be in adddition to otheer gear 
marking requirementts already reqquired by thhe Atlantic LLarge Whale Take Reducction Plan 
(ALWTPP). A summary of all of the ALWTRRP requiremments applicaable to BSB ffishers may be 
reviewedd at 50 CFR 2229.32.  In aaddition to thhe ALWTRPP’s rope marrking requireements, the 
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proposal is to include a feature to specifically distinguish the commercial South Atlantic black sea 
bass pot component of the snapper grouper fishery.  Currently the ALWTRP requires three 12-inch 
color marks at the top, midway, and bottom sections of the buoy line specified for the individual 
management area in which the gear are deployed.  The proposed action would require an 
additional 12-inch wide purple band be added at the end of each required 12-inch colored mark.  
Each of the three marks would be a total of 24 inches in length.  The additional gear marking 
requirements of this action would be required in federal waters from November 15 through April 
15 (Southeast Restricted Area North), September 1 through May 31 (Offshore Trap/Pot Area), and 
September 1 through May 31 (Southern Nearshore Trap/Pot Waters Area). 

When consulting on FMP actions, NMFS must consider not only the effects of the specific 
management measures proposed but also the effects of all fishing activity authorized under the 
FMP. An overview of SGFMP management and regulations is provided in Section 2.1, followed 
by a description of the South Atlantic snapper-grouper fishery in Section 2.2.  BSB is 1 of 59 
species managed in the South Atlantic snapper-grouper fishery.  Therefore, the following sections 
are not specific to only BSB.  Instead, they provide a summary of the overall characteristics of the 
South Atlantic snapper-grouper fishery authorized under the SGFMP, which are relevant to the 
analysis of its potential effects on threatened and endangered species. 

2.1 Overview of Management and Regulations 

The SAFMC has jurisdiction from the North Carolina/Virginia border to the Atlantic side of Key 
West, Florida. The snapper-grouper fishery of the South Atlantic has been regulated since the 
implementation of its Fishery Management Plan/Environmental Impact Statement (FMP/EIS) in 
1983. The SAFMC currently manages snapper-grouper stocks via fisheries management units 
(FMUs). Each regional fishery management council FMP defines an FMU, which identifies the 
specific fishery (or portion thereof) that is relevant to the FMP’s management objectives.  The 
SAFMC’s snapper-grouper FMU is currently composed of 59 species.  The snapper-grouper 
complex was established because these species are subtropical/tropical in distribution and mostly 
limited to areas of the east coast, south of Cape Hatteras.  The snapper-grouper complex is 
comprised of the overlapping ranges of a large multi-species fishery.  By developing a single, 
comprehensive plan to manage all these species within the South Atlantic region, the costs of 
management are greatly reduced (SAFMC 1983). 

The fishery management plan (FMP) for the snapper grouper resource was first implemented in 
1983. Over the next 2 decades, subsequent amendments to that FMP were made to institute a 
variety of regulatory measures to further protect and manage the resource (Appendix 1).  Because 
of its mixed species nature, this fishery offers the greatest challenge for the Council to manage 
successfully. Initially, FMP regulations consisted of minimum sizes, gear restrictions and a 
provision for the designation of special management zones (SMZs).  Early attempts to develop 
more effective management measures were thwarted by lack of data on both the resource and the 
fishery. The condition of many of the species within the snapper grouper complex was, and still is, 
unknown. Improved data collection (in terms of quantity and quality) has provided more 
management information on some of the more commercially and recreationally valuable species, 
but lack of basic management data on many of the species still remains the major obstacle to 
successful management.  See list of species in Snapper Grouper Management Complex. 

Snapper grouper management is also difficult because many of these species are slow growing, 
late maturing and long lived, so rebuilding efforts for some species will take years to produce full 
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recovery. Strict management measures, including prohibition of harvest in some cases, have been 
implemented to rebuild overfished species in the snapper grouper complex.  For example, both 
Goliath grouper (since 1990) and Nassau grouper (since 1992) are protected from any harvest and 
strict limits have been implemented for speckled hind and warsaw grouper.  In addition, the 
Council has used traditional management tools such as bag limits, size limits, trip limits, 
commercial quotas, and spawning season closures to help rebuild stocks.  The Council also 
approved Amendment 14 to create a system of 8 deepwater marine protected areas to help further 
protect deepwater snapper grouper species and their associated habitat. 

To address overcapitalization in the fishery, the Council established a program to limit effort.  
Beginning in 1998, anyone wishing to enter the commercial fishery must buy two transferable 
vessel permits in order to qualify for a newly issued permit, thus eliminating one permit each time 
a new person enters the fishery. Known as the "2 for 1" program, this management measure has 
been effective in reducing participation in the fishery and pressure on the resource.  This program 
will continue until the number of permits has been reduced to an optimum level to be determined 
based on the long-term yield of the fishery.  More recently, the Council has explored the use of 
Limited Access Privilege Programs for the snapper grouper fishery, but they are not being 
considered at this time.  Endorsement programs for the commercial black sea bass pot fishery and 
commercial golden tilefish fisheries are under development. 

The 2006 Magnuson-Stevens Reauthorization Act includes mandates to end overfishing by 
providing authority to the Scientific and Statistical Committee to set Overfishing Levels (OFLs) 
and an Acceptable Biological Catch (ABC) that cannot be exceeded by managers.  The Council 
has met the requirements of the reauthorized Act to establish Annual Catch Limits (ACLs) and 
Accountability Measures (AMs) for species designated as undergoing overfishing by 2010 and for 
all species managed by the Council by 2011 through implementation of recent amendments to the 
FMP. 

The current management objectives in the SGFMP as amended are: 

1. Prevent overfishing. 
2. Collect necessary data. 
3. Promote orderly utilization of the resource. 
4. Provide for a flexible management system. 
5. Minimize habitat damage. 
6. Promote public compliance and enforcement.  
7. Provide a mechanism to vest participants. 
8. Promote stability and facilitate long-run planning.  
9. Create market-driven harvest pace and increase product continuity.  
10. Minimize gear and area conflicts among fishermen. 
11. Decrease incentives for overcapitalization. 
12. Prevent continual dissipation of returns from fishing through open access.  
13. Evaluate and minimize localized depletion. 
14. End overfishing of snapper grouper stocks undergoing overfishing.  
15. Rebuild stocks declared overfished. 

Numerous permit and reporting requirements, commercial and recreational species regulations, 
gear restrictions, and other miscellaneous regulations have been implemented over the years to 
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manage the South Atlantic snapper grouper fishery.  Federal fishing permits are required for any 
vessel engaging in commercial and for-hire fishing for species in the snapper grouper fishery 
management unit in the EEZ.  In 1998, the Council established a program to limit initial eligibility 
for the snapper grouper fishery: Fishermen must have demonstrated landings of any species in the 
snapper grouper FMU in 1993, 1994, 1995 or 1996; and have held a valid snapper grouper permit 
between 02/11/96 and 02/11/97. The Council granted a transferable permit with unlimited 
landings if vessel landed ≥ 1,000 pounds (lb) of snapper grouper species in any of the years and 
granted a non-transferable permit with a 225 lb trip limit to all other vessels. 

The harvest of many of the species in the snapper grouper FMU is managed with minimum size 
limits, recreational bag limits, commercial trip limits, quotas, and various time, area, and/or 
gear-based fishing prohibitions and restrictions.  Commercial snapper-grouper fishing is 
managed primarily using "hard quotas" (i.e., fishery closures when monitoring indicates 
commercial quotas are harvested). ACLs have been established for all species.  Recreational 
snapper-grouper fishing is managed primarily using minimum size limits and bag limits, but 
other regulations apply as well. A complete history of management of the snapper-grouper 
fishery is provided in Appendix 1. ·A summary of commercial and recreational species 
regulations are provided in the following tables (i.e., Tables 2.3 through 2.4). All of these 
regulations are compiled in 50 CFR Part 622. 

Table 2.3. A summary of commercial regulations in the South Atlantic Region for 
species in the Snapper-Grouper FMU as of August 3, 2016. 

Common Name Local Names (if any 
different from common) 

Size Limit Trip Limits 

Black Grouper* Blackfin Grouper 24” TL None 

Black Sea Bass Sea Bass, Blackfish 11”TL Fishing Year is January 1 - 
December 31 annually; Pot 
fishery: Trip limit = 1,000-lbs 
(gw)/1,180-lbs (ww) 
Hook and Line: Trip limit=1,000-
lbs (gw) (May 1-Dec. 31); 300 lb 

Blackfin Snapper None known 12” TL None 
Cubera Snapper Cuban Snapper 12” TL 2 per person (not to exceed 2 per 

vessel) for fish 30” TL or larger 
off East Florida. 

Dog Snapper None known 12” TL None 
Gag* Charcoal Belly 24” TL Until 75% of quota reached, 1,000 

lb (gw); after 75% of quota 
reached, 500 lb (gw) 

Gray Snapper Mangrove Snapper 12” TL None 

Gray Triggerfish Triggerfish 14” FL off East 
Florida 12” FL off 
NC, SC, GA 

Split season (Jan-June; July-Dec) 
annually; Trip Limit = 1,000-lb 
(ww) 

Greater Amberjack Amberjack, A.J. 36” FL; no coring 1,200-lb (gw) trip limit 

Hogfish Hog Snapper 12” FL None 

Goliath Grouper Jewfish, Giant Seabass Closed to possession or harvest 
Lane Snapper Redtail Snapper, 

Candy Snapper 
8” TL None 

Mahogany Snapper None known 12” TL None 
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Common Name Local Names (if any 
different from common) 

Size Limit Trip Limits 

Mutton Snapper Muttonfish 16” TL During May and June, 
possession limited to 10/person 
per day or 
per trip, whichever is more 

Nassau Grouper None known Closed to possession or harvest 

Queen Snapper None known 12” TL None 

Red Grouper* None known 20” TL None 
Red Porgy Pink Porgy, Silver 

Snapper, Pink Snapper 
14” TL 120 fish trip limit from May 1 to 

December 31 
Red Snapper Mules, Sow Snapper, 

Spot 
Snapper, American 
Snapper 

CURRENTLY CLOSED TO POSSESSION OR 
HARVEST 

Scamp* Broomtail 20” TL None 

Schoolmaster  12” TL None 

Silk Snapper Yelloweye Snapper 12” TL None 

Snowy Grouper Snowflake None 200-lbs (gw) 

Speckled Hind Strawberry Grouper, Kitty 
Mitchell, Calico Grouper 

Closed to possession or harvest 

Golden, Blueline, Sand 
Tilefish 

Golden - Rainbow 
Tilefish; Blueline - Gray 
Tilefish 

Golden tilefish longline component: 4,000 lb (gw). 
Hook and line component: 500-lb (gw); Blueline = trip 
limit 300-lb; No size limit for golden, blueline or sand 
tilefish; Sand tilefish = no trip limits 

Vermilion Snapper Beeliner, Night Snapper 12” TL Until 75% of quota reached, 1,000 
lb (gw); after 75% of quota 
reached, 500 lb (gw) 

Warsaw Grouper Jewfish (Miscalled), 
Grouper 

Closed to possession or harvest 

Wreckfish Individual Transfer Quota (ITQ) Program in place. Spawning season closure: 
January 15-April 15. 

Yellowfin Grouper* 20” TL None 

Yellowtail Snapper 12” TL None 

Yellowmouth 
Grouper* 

Yellowtail 20” TL None 

*Indicates species included in the Annual Shallow-water Grouper Spawning Season Closure 
January 1 through April 30.  
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Table 2.4. A summary of the regulations for species in the snapper-grouper fishery 
management unit for the recreational sector as August 1, 2016. 
Common Name Local Names (if any 

known and different 
from common) 

Size Limit Daily Bag Limits 

Black Grouper* Blackfin Grouper 24” TL Included in the 3 grouper 
aggregate daily bag limit; 
Maximum of 1 gag or black 
grouper (but not both) per 
person/day 

Black Sea Bass Sea Bass, Blackfish 13” TL 5 per person/day 

Blackfin Snapper 12” TL Included in 10 snapper per 
person limit 

Cubera Snapper Cuban Snapper 12” TL 2 per person (not to exceed 2 per 
vessel) for fish 30” TL or larger 
off East Florida. See “Retention 
Limits” 

Dog Snapper 12” TL Included in 10 snapper per 
person limit 

Gag* Charcoal Belly 24” TL Included in the 3 grouper 
aggregate daily bag limit; 
Maximum of 1 gag or black 
grouper (but not both) per 
person/day 

Gray Snapper Mangrove Snapper 12” TL Included in 10 snapper per 
person limit 

Gray Triggerfish Triggerfish Included in 20 fish snapper grouper aggregate; See 
“allowable gear” at www.safmc.net 
14” FL off East Florida; 12” FL off NC, SC, GA 

Greater Amberjack Amberjack, A.J. 28” FL; no coring 1 per person/day (In April, for-
hire/charter vessels limited to 1 
per person/day or 1/per 
person/trip.) 

Hogfish Hog Snapper Minimum size limit = 12” FL; Daily bag limit of 5 fish 
off east Florida; 
no bag limit elsewhere 

Goliath Grouper Jewfish, 
Giant Seabass 

Closed to possession or harvest 

Lane Snapper Redtail Snapper, 
Candy Snapper 

8” TL Included in 10 snapper per 
person/day 

Mahogany Snapper 12” TL Included in 10 snapper 
per person/day 

Mutton Snapper Muttonfish 16” TL Included in 10 snapper per 
person/day 

Nassau Grouper Closed to possession or harvest 

Queen Snapper 12” TL Included in 10 snapper per 
person/day 
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Common Name Local Names (if any 
known and different 
from common) 

Size Limit Daily Bag Limits 

Red Grouper* 

Pink Porgy, Silver 
Snapper Pink Snapper 

20” TL Included in the 3 grouper 
aggregate daily bag limit 

Red Porgy 14” TL 3 per person/day 
(or 3 per person/trip, whichever 
is more restrictive) 

Red Snapper Mules, Sow Snapper, 
Spot Snapper, American 
Snapper 

Closed to possession or harvest 

Scamp* Broomtail 20” TL Included in the 3 grouper 
aggregate daily bag limit 

Silk Snapper Yelloweye snapper 12” TL Included in 10 snapper 
per person/day 

Snowy Grouper Snowflake None Included in the 3 grouper 
aggregate daily bag limit; Only 1 
fish per VESSEL per day (May -
August only) 

Speckled Hind Strawberry Grouper, 
Kitty Mitchell, Calico 
Grouper 

Closed to possession or harvest 

Golden, Blueline and 
Sand Tilefish 

Golden - Rainbow 
Tilefish; Blueline - Gray 
Tilefish 

None Included in 3 grouper bag limit;  
Blueline tilefish - 3 fish per 
person per day (May-August 
only) 

Vermilion Snapper Beeliner, Night Snapper 12” TL 5 per person/day 
(in addition to the snapper bag 
limit) 

Warsaw Grouper Jewfish (Miscalled), 
Grouper 

Closed to possession or harvest 

Wreckfish None 1 per vessel per day 
(July 1 – August 31) 

Yellowedge Grouper None Included in 3 grouper 
per person/day 

Yellowfin Grouper* 20” TL Included in the 3 grouper 
aggregate daily bag limit 

Yellowtail Snapper 12” TL Included in 10 snapper per 
person/day 

Yellowmouth Grouper* 20” TL Included in the 3 grouper 
aggregate daily bag limit 

*Annual January 1 to April 30 Shallow Water Grouper Spawning Season Closure includes:  gag, black 
grouper, red grouper, scamp, red hind, rock hind, coney, graysby, yellowfin grouper, and yellowmouth 
grouper. 
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A longline may not be used to fish in the EEZ for South Atlantic snapper-grouper south of 
27°10′ N. lat. (due east of the entrance to St. Lucie Inlet, FL); or north of 27°10′ N. lat. where the 
charted depth is less than 50 fathoms (91.4 m), as shown on the latest edition of the largest scale 
NOAA chart of the location. A person aboard a vessel with a longline on board that fishes on a 
trip in the South Atlantic EEZ south of 27°10′ N. lat., or north of 27°10′ N. lat. where the charted 
depth is less than 50 fathoms (91.4 m), is limited on that trip to the bag limit for South Atlantic 
snapper-grouper for which a bag limit is specified in §622.187(b), and to zero for all other South 
Atlantic snapper-grouper. For the purpose of this paragraph, a vessel is considered to have a 
longline on board when a power-operated longline hauler, a cable or monofilament of diameter 
and length suitable for use in the longline fishery, and gangions are on board.  Removal of any 
one of these three elements constitutes removal of a longline.  A vessel that has on board a valid 
Federal commercial permit for South Atlantic snapper-grouper, excluding wreckfish, which 
fishes in the EEZ on a trip with a longline on board, may possess only the following South 
Atlantic snapper-grouper: snowy grouper, yellow edge grouper, misty grouper, golden tilefish, 
blueline tilefish, and sand tilefish.  See §622.170(f) for the requirement to possess a valid South 
Atlantic golden tilefish longline endorsement to fish for golden tilefish in the South Atlantic EEZ 
using longline gear. 

Some gear restrictions and requirements apply to the snapper grouper fishery.  For both the 
commercial and recreational sectors, dehooking devices are required when harvesting snapper 
grouper in the South Atlantic. Non-stainless steel circle hooks are required to be used when 
fishing with hook-and-line gear and natural baits north of 28° N. lat.  Goliath grouper, Nassau 
grouper, speckled hind, and warsaw grouper taken in the South Atlantic EEZ incidentally by 
hook-and-line must be released immediately by cutting the line without removing the fish from 
the water. A bottom longline may not be used to fish for wreckfish in the South Atlantic EEZ. 
Finally, all vessels with snapper-grouper permits must have the appropriate sea turtle release 
gear and documents aboard when harvesting snapper-grouper FMU species.  A permitted 
vessel with a freeboard height of four feet or less must have on board a: Dipnet; short- 
handled dehooker; long-nose or needle-nose pliers; bolt cutters; monofilament line cutters; and 
at least two types of mouth openers/mouth gags. A permitted vessel with a freeboard height 
of greater than four feet must have on board a: Dipnet; long-handled line clipper; short-
handled and a long-handled dehooker; long-nose or needle-nose pliers; bolt cutters; 
monofilament line cutters; and at least two types of mouth openers/mouth gags.  All vessels, 
regardless of freeboard, also need an auto tire or some other cushioned surface to rest a sea 
turtle on if it is boated.  Other cushioned surfaces include life rings, seat cushions, life jackets, 
or life vests. 

No person may fish for a South Atlantic snapper-grouper in an MPA, and no person may possess 
a South Atlantic snapper-grouper in an MPA.  However, the prohibition on possession does not 
apply to a person aboard a vessel that is in transit with fishing gear appropriately stowed as 
specified in paragraph (a)(1)(ii) of this section.  In addition to these restrictions, see 
§635.21(d)(1)(iii) regarding restrictions applicable within these MPAs for any vessel issued a 
permit under part 635 that has longline gear on board.  The Council also has implemented gear-
restrictions in special management zones. 

The Council has managed the species with seasonal prohibitions.  During January through April 
each year, no person may fish for, harvest, or possess in or from the South Atlantic EEZ any 
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South Atlantic shallow-water grouper (SASWG) (gag, black grouper, red grouper, scamp, red 
hind, rock hind, yellowmouth grouper, yellowfin grouper, graysby, and coney).  In addition, for a 
person on board a vessel for which a valid Federal commercial or charter vessel/headboat permit 
for South Atlantic snapper-grouper has been issued, the provisions of this closure apply in the 
South Atlantic, regardless of where such fish are harvested, i.e., in state or Federal waters.  From 
January 15 through April 15, each year, no person may harvest or possess on a fishing vessel 
wreckfish in or from the EEZ; offload wreckfish from the EEZ; or sell or purchase wreckfish in 
or from the EEZ.  The prohibition on sale or purchase of wreckfish does not apply to trade in 
wreckfish that were harvested, offloaded, and sold or purchased prior to January 15 and were 
held in cold storage by a dealer or processor.  From November 1 through April 30, each year, the 
commercial black sea bass pot component of the snapper-grouper fishery is closed.  During this 
closure, no person may harvest or possess black sea bass in or from the South Atlantic EEZ 
either with sea bass pots or from a vessel with sea bass pots on board.  In addition, sea bass pots 
must be removed from the water in the South Atlantic EEZ before November 1, and may not be 
on board a vessel in the South Atlantic EEZ during this closure.  The recreational sector for 
blueline tilefish in or from the South Atlantic EEZ is closed from January 1 through April 30, 
and September 1 through December 31, each year.  During a closure, the bag and possession 
limit for blueline tilefish in or from the South Atlantic EEZ is zero.  The recreational sector for 
snowy grouper in or from the South Atlantic EEZ is closed from January 1 through April 30, and 
September 1 through December 31, each year.  During a closure, the bag and possession limit for 
snowy grouper in or from the South Atlantic EEZ is zero.  The commercial and recreational 
sectors for red snapper are closed (i.e., red snapper may not be harvested or possessed, or sold or 
purchased) in or from the South Atlantic EEZ, except if NMFS determines a limited amount of 
red snapper may be harvested or possessed in or from the South Atlantic EEZ, as specified in 
§622.193(y). If NMFS determines that commercial and recreational fishing seasons for red 
snapper may be established in a given fishing year, NMFS will announce the season opening 
dates in the Federal Register. The recreational fishing season would consist of consecutive 
Fridays, Saturdays, and Sundays, unless otherwise specified. NMFS will project the length of the 
recreational fishing season and announce the recreational fishing season end date in the Federal 
Register. See 622.193(y), for establishing the end date of the commercial fishing season. 
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2.1.1 Management of South Atlantic Snapper-Grouper Exempted Fishing, Scientific 
Research, and Exempted Educational Activity 

Regulations at 50 CFR 600.745 allow the Regional Administrator of NMFS’s SERO to authorize 
the target or incidental harvest of species managed under an FMP or fishery regulations that 
would otherwise be prohibited, for limited testing, public display, data collection, exploratory 
fishing, compensation fishing, conservation engineering, health and safety surveys, 
environmental cleanup, hazard removal purposes and/or educational activities  Every year, 
SERO may issue a small number of exempted fishing permits (EFPs), and/or exempted 
educational activity authorizations (EEAAs).  These permits exempt the collection of a limited 
number of snapper-grouper species occurring in South Atlantic federal waters from regulations 
implementing the SGFMP.  For example, SERO may issue exemptions to scientists affiliated 
with universities, in collaboration with fishers, to obtain fish for scientific purposes.  Aquariums 
may request exemptions from the regulations to collect fish for display purposes.  These EFPs 
and EEAAs involve fishing by commercial or research vessels, using fishing methods similar or 
identical to those of the snapper-grouper fishery.  The types and rates of interactions with listed 
species from the EFP and EEAA activities would be expected to be similar to those analyzed in 
this Opinion.  If the fishing type is similar and the associated fishing effort does not represent a 
significant increase beyond the levels expected in the fishery considered herein, then issuance of 
the EFPs and EEAAs would be expected to fall within the level of effort and impacts considered 
in this Opinion. For example, issuance of an EFP to an active commercial vessel likely does not 
add additional effects than would otherwise accrue from the vessel’s normal commercial 
activities. Similarly, issuance of an EFP or EEAA to a vessel to conduct a minimal number of 
snapper-grouper trips with vertical line (commercial or recreational) or bottom longline gear 
likely would not appreciably change fishing effort within the fishery in a given year.  Therefore, 
we consider the issuance of most EFPs and EEAAs by SERO to be within the scope of this 
Opinion. The included EFPs and EEAAs would be those involving fishing consistent with the 
description of snapper-grouper fishing in Section 2 and not expected to increase fishing effort 
significantly. 

2.1.2 South Atlantic Snapper-Grouper Fishery Monitoring and Reporting 

Current regulations (50 CFR Part 622.5) require commercial and recreational for-hire 
participants in the South Atlantic snapper-grouper fishery, selected by the Southeast Science and 
Research Director (SRD), to maintain and submit a fishing record, on forms provided by the 
SRD (i.e., a logbook). Private and charter recreational participants in the South Atlantic snapper-
grouper fishery are monitored mainly by the Marine Recreational Improvement Program 
(MRIP). Harvest from for-hire headboats is monitored by the NMFS SEFSC Beaufort 
Laboratory. Information describing monitoring and reporting by vessel type is presented below. 

Commercial Vessels 
Logbook reports have been required of all vessels with commercial South Atlantic snapper-
grouper permits since 1992.  All commercial snapper-grouper fishers are required to report their 
catch and effort data per trip via the NMFS Southeast Fisheries Science Center’s (SEFSC’s) 
Coastal Fisheries Logbook Program (CFLP).  Information on the quantity caught for each 
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species (reported in pounds), the area of catch, the type and quantity of gear, the dates of 
departure and return, the dealer and location where the catch was unloaded (county and state), 
the duration of the trip (time away from dock), an estimate of the fishing time, and the number of 
crew is required. 

An approximately 20% random sample of commercial snapper-grouper fishers are also required, 
if selected, to report their discard data via the NMFS SEFSC’s Supplementary Discard Data 
Program (SDDP).  The SEFSC developed a supplemental form that is used with the CFLP to 
collect these discard data as mandated by the Sustainable Fisheries Act.  Commercial snapper-
grouper fishers are required, if selected, to report the number and average size of fish being 
discarded by species and the reasons for those discards (regulatory or market conditions).  The 
bycatch data are collected using the supplemental form sent to a stratified, random sample of the 
commercial snapper-grouper permit holders (20% coverage).  When the discard program was 
initiated in 2001, sample selections were made in July of each year, and the selected fishers 
(vessels) were required to complete and submit the SDDP discard forms along with their CFLP 
logbook forms for each trip they made during August through July of the following year.  The 
2004/2005 reporting period was extended to run from August 2004 to December 31, 2005; all 
participants selected thereafter were selected and report on a calendar year basis.  The sampling 
system is designed so that the 20% of fishers selected to report for a given year are not selected 
for the next 4 years, so that over the course of a 5-year period, 100% of snapper-grouper permit 
holders have been required to report.  Failure to comply with reporting requirements can result in 
sanctions, precluding permit renewal. 

For-hire Charter Vessels and Private Recreational Fishing Vessels 
Harvest and bycatch in the recreational for-hire charter vessel sector and the private recreational 
sector have been consistently monitored since 1979.  Monitoring is accomplished primarily 
through MRIP.  The survey uses a combination of random-digit-dialed telephone intercepts of 
coastal households for effort information and dock-side intercepts of individual trips for catch 
information to statistically estimate total trips, catch, and discards by species, for each subregion, 
state, mode, primary area, and wave.2  Bycatch is enumerated by a disposition code for each fish 
caught but not kept. 

Prior to 2000, sampling of the charter vessel sector resulted in highly variable estimates of catch.  
In 2000, a new charter vessel sampling methodology was implemented and now a 10% sample of 
charter vessel captains is called weekly to obtain trip level information.  The standard dockside 
intercept data are now also collected from charter vessels, and charter vessel clients are sampled 
through the standard random digit dialing of coastal households. Precision of charter vessel 
effort estimates has improved by more than 50% due to these changes (Van Voorhees et al. 
2000). 

For-Hire Headboats 
The SEFSC Beaufort Laboratory has monitored harvest from headboats since 1986, but no 
bycatch information is routinely collected.  Prior to 1986, headboats were monitored through 
MRFSS. Daily catch records (trip reports) are filled out by headboat operators; or, in some 
cases, by NMFS-approved headboat samplers based on their communications with captains or 

2 Waves are 2-month sampling periods. 
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crew. Headboat samplers sub-sample headboat trips for data on species’ lengths and weights.  
Biological samples (scales, otoliths, spines, gonads, and stomachs) are taken as time permits.  
Occasionally, onboard headboat samplers will record lengths of discarded fish; however, these 
trips are rare, and the data do not become part of the headboat database. 

2.1.3 Other Requirements Applicable to the Proposed Action  

ATLWTRP 
Black sea bass trap/pot fishers are currently subject to fishing restrictions under the ALWTRP 
that are designed to reduce large whale entanglements in commercial fishing gear, particularly 
trap/pots. Gear modifications include weak link and vertical line breaking strength requirements 
which are dependent on the time of year and the location of fishing.  All buoys must be attached 
to buoy line with a weak link and designed in such a way that the bitter end of the buoy line is 
clean and free of any knots when the weak link breaks. Weak links must be chosen from the list 
of NMFS-approved gear, which includes: off the shelf weak links, rope of appropriate breaking 
strength, hog rings, and other materials or devices approved in writing.   

In addition, within the Southeast Restricted Area North (defined in the ALWTRP, 50 CFR 
229.32), no trawls are permitted; only one trap per buoy line is permissible.  The buoy line must 
be made of sinking line and free of objects (e.g. weights, floats, etc.) except where it attaches to 
the buoy and trap/pot. 

All buoys must be marked with an official number.  When marking is not already required by 
state or federal regulations, the letters and numbers to mark gear must be at least 1 inch (2.5 cm) 
in height, block letters or Arabic numbers, in a color that contrasts with the color of the buoy. 

Line gear marking is also required per the ALWTRP and is dependent on the time of year and 
location of fishing. Buoy lines must be marked with three 12-inch colored marks -one at the top, 
one midway, and one at the bottom of the buoy line with appropriate marking color based on 
area and season. If the mark consists of two colors, each color mark may be 6-inches for a total 
mark of 12-inches.  Each color code must be permanently affixed on or along the line and each 
color code must be clearly visible when the gear is hauled or removed from the water.  

For more details or specific time/area gear regulations under the ALWTRP, please see 50 CFR 
229.32. 

Sea Turtle Handling and Resuscitation Techniques 
NMFS published a final rule (66 FR 67495, December 31, 2001) detailing handling and 
resuscitation techniques for sea turtles that are incidentally caught during scientific research or 
fishing activities. As stated in 50 CFR 223.206(d)(1)(B)(1-3), resuscitation must be attempted 
on sea turtles that are comatose or inactive in the following manner: 

 Place the sea turtle on its bottom shell (plastron) so that the sea turtle is right side up and 
elevating its hindquarters at least six inches for a period of 4 to 24 hours.  The amount of 
elevation depends on the size of the sea turtle; greater elevations are needed for larger sea 
turtles. Periodically, rock the sea turtle gently left to right and right to left by holding the 

25 



 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
  

outer edge of the shell (carapace) and lifting one side about three inches, then alternate to 
the other side. Gently touch the eye and pinch the tail (reflex test) periodically to see if 
there is a response. 

 Sea turtles being resuscitated must be shaded and kept damp or moist but under no 
circumstance be placed into a container holding water.  A water-soaked towel placed over 
the head, carapace, and flippers is the most effective method in keeping a sea turtle moist. 

 Sea turtles that revive and become active must be released over the stern of the boat only 
when fishing or scientific collection gear is not in use, when the engine gears are in 
neutral position, and in areas where they are unlikely to be recaptured or injured by 
vessels. Sea turtles that fail to respond to the reflex test or fail to move within four hours 
(up to 24, if possible) must be returned to the water in the same manner as that for 
actively moving sea turtles. 

 A sea turtle is determined to be dead if the muscles are stiff (rigor mortis) and/or the flesh 
has begun to rot; otherwise, the sea turtle is determined to be comatose or inactive and 
resuscitation attempts are necessary. 

 Any sea turtle so taken must not be consumed, sold, landed, offloaded, transshipped, or 
kept below deck. 

2.2 Description of the South Atlantic Snapper-Grouper Fishery  

2.2.1 Overview of the Commercial Sector 

The SAFMC has jurisdiction from the North Carolina/Virginia border to the Atlantic side of Key 
West, Florida. Within these waters, legal methods of harvest in the South Atlantic commercial 
snapper-grouper fishery include hook-and-line, BSB pots, and powerheads or spears (except 
where prohibited in the EEZ). Hook-and-line gear authorized in the South Atlantic commercial 
snapper grouper fishery includes both bottom longline and vertical line (handline, hydraulic or 
electric reel (i.e., bandit gear), buoy gear, and rod and reel).   

Any fishing vessel that harvests and sells any of the snapper grouper species from the South 
Atlantic EEZ must have a valid South Atlantic commercial snapper grouper permit.  A limited 
access program in the South Atlantic snapper-grouper fishery was implemented in 1998/1999.  
As of April 14, 2016, there are 564 South Atlantic Snapper Grouper Unlimited Permits and 116 
225-lb Trip Limited Permits (Table 2.3).  After a permit expires, it can be renewed and 
transferred up to 1 year after the date of expiration.   
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Table 2.5. Number of South Atlantic Commercial Snapper Grouper Permits (2009 through 
2015) 

Year Unlimited 225-lb Trip Limit 

2009 639 144 

2010 624 139 

2011 615 138 

2012 604 132 

2013 592 129 

2014 584 125 

2015 571 121 

as of 4/14/2016 564 116 
(Source: Southeast Permits Database, NOAA Fisheries, SERO) 

An economic survey of commercial snapper-grouper vessels in the South Atlantic region, done 
in the mid-1990s, found that on average, boats were 32.7 ft in length, and most boats were less 
than 50 ft long. Bottom longline vessels tended to be the longest, had the most powerful engines, 
the greatest fuel capacities, and the largest holding boxes for fish and ice.  Vertical line vessels, 
especially in the southern South Atlantic region, tended to be the shortest, least powerful, with 
the smallest fuel capacities, and the smallest holding boxes for fish and ice (Waters et al. 1997).  

Most (77%) snapper-grouper species are caught by vessels using vertical line gear.  The longline 
vessels target the deepwater grouper and tilefish species in the snapper-grouper fishery.  
Longline vessels represented 59% of the snapper-grouper species in terms of total catch (Table 
2.4). 

Table 2.6. The Relative Importance of Different Gear Types in the Snapper-Grouper 
Fishery (average for 2012-2014) 

Bandit/Handline Longline Pot/Trap Powerhead/Spear 
Percentage of snapper-
grouper landings by gear 
type 

77% 14% 4% 5% 

(Source: Southeast Logbook, NMFS, SEFSC) 

2.2.2 Commercial Sector Gear Types and Techniques 

Vertical Lines 
Vertical line gear in the commercial sector is used throughout the SAFMC’s area of jurisdiction.  
This fishery takes place in about 13-110 fathoms (78-660 ft or 78-202 m) of water both during 
day and night. 

The SEFSC conducted a pilot mandatory observer project in the southeastern U.S. Atlantic 
vertical line reef fish fishery (including the commercial vertical line component of the snapper-
grouper fishery) targeting mid-shelf and deep-water reef fish fisheries from February 2014 
through January 2015 (Enzenauer et al. 2015). Over that time, the SEFSC observed 53 hauls on 
10 trips targeting reef fish using unpowered vertical line gear. The average fishing depth was 
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38.6 m (SSD 16.5) andd an averagee bottom deppth of 40.4 (SSD 13.6). TThe number oof hook hourrs 
ranged frrom 0.1 to 199.5 with a mmean of 3.2 hhook hours (SSD 4.1). Thhe most commmonly used hook 
was the 44.0 circle hoook (48.1%).  There weree 7 hauls (144.8%) that emmployed a 2.0 circle hoook 
and a 1.00 J hook. Off the 53 hauls, gear confiigurations raanged from 11 to 4 hooks,, the most 
common configuratioons being ussed were 1 hoook (46.5%)) of the time fished) and 3 hooks (288.3% 
of the timme fished). TThe SEFSC also observeed 249 haulss on 11 trips targeting reef fish fishess 
with powwered verticaal line gear.  The averagee fishing deppth was 51.66 m (SD 38.44) and an aveerage 
bottom ddepth of 53.77 m (SD 37.77). The nummber of hook--hours rangeed from 0.055 to 29.1 withh a 
mean of 22.5 hook-hours (SD 3.4)). The most commonly uused hook wwas the 13.0 circle hook 
(26.8%), and the secoond most commonly useed hook was the 6.0 J hoook (18.4%)..  There weree 50 
hauls (200%) that empployed a 13.00 circle hookk and a 3.0 ccircle hook. There were 29 hauls 
(11.6%) tthat employeed a 15.0 cirrcle hook, a 1.0 J hook, aand a 12.0 ciircle hook. OOf the 249 hhauls, 
gear conffigurations uused ranged from 1 to 6 hhooks with tthe most commmon configguration used 
being 2 hhooks (67.2%% of the timee fished) andd 3 hooks (233.5% of the time fished)). 

Fishers taargeting deepwater snappper-grouperr species (priimarily targeeting snowy grouper, butt also 
catching large red poorgy, blue linne tilefish, wwarsaw groupper, and specckled hind) ooften fish 
between 50-100 fathooms (300-6000 ft).  They utilize multti-hook rigs ((with anywhhere from 2-10 
circle hoooks) and usee squid, Bostton mackerel, and other cut baits.  

The majoority of vertiical line fisheers use eitheer electric or hydraulic reeels known aas “bandit” ggear.3 

Boats gennerally emplloy 2-4 banddit reels, usuually attachedd to the gunwwale. This ggear often 
consists oof a fiberglaass reel that hholds about 1,000 ft of cable, an L-bbar or spreadder that keepss the 
leader froom tangling with the maain line, a puulley to feed tthe cable froom the reel tthrough the LL-
bar, a fibberglass arm,, and an elecctronic or hydraulic reel motor (Figuure 2.3).  

Bandit reeels are fisheed by throwing a baited lline out overr the gunwalle of the boaat as the dragg on 
the spooll of the banddit reel is releeased, sendinng the line ddown to the bbottom or deesired depth..  If 
fishing a spot for the first time, aa fisher may vary the deppth at which he/she fishees. 

Figure 2.3..  Bandit reel uused in the Soutth Atlantic snaapper-grouper ffishery (NMFSS 2006a) 

Captains fishing withh bandit gearr often maneeuver the boaat back and fforth across an area of hhigh 
relief in ssearch of fishh. Locations are selecteed by using ffish-finding ssonar and byy relying on 

3 So namedd because of itss resemblance to one-armed bbandit machinees used in casinnos. 
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fishing spots previously marked on their plotter.  A fish-finding sonar allows the captain to 
differentiate between different bottom types.  An experienced captain can also use the device to 
distinguish different species of fish by evaluating where they occur in the water column, the size 
of the air bladder as displayed on the screen, and how the fish are congregated.  

Those fishers participating in the mid-shelf fishery tend to either “sit and soak”4 or “get up and 
down.”5  Sitting and soaking consists of fishing live or dead baits, with circle or J-hooks, at or 
near the bottom, for anywhere from 15 minutes to an hour.  “Sit-and-soak” rigs are generally a 
20- to 40-ft leader with 2 hooks.  Fishers using this method typically fish in about 13-50 fathoms 
(78-300 ft) of water. Fishers “getting up and down,” actively fish 2-3 J-hooks per reel with cut 
bait. This method requires the line to be tended constantly and is brought to the surface as soon 
as a bite is felt.  Most vermilion snapper, triggerfish, and porgies are caught this way.  Fishers 
also employ this method when fishing for grouper but use much larger hooks.   

A fishery for yellowtail snapper also exists off South Florida.  This is primarily a day boat 
fishery. Chum is utilized in this fishery to aggregate fish into schools, which makes them easier 
to catch. Fish are caught on handlines with J-hooks and chill-killed to preserve the quality of the 
fish. Some fishers also use a splatter or spider pole6 to catch the fish when chumming. 

Other than the yellowtail fishery off South Florida, there is no consistent day/night pattern in the 
vertical line fishery.  The time of day fished varies from captain to captain and is a matter of 
personal preference. The majority of the bandit fleet fishes year-round.  The only seasonal 
differences in catch are associated with the regulatory spawning season closures in March and 
April for gag. Most fluctuations in fishing effort are a result of the weather.  Trips can be limited 
during hurricane season (June through November) and also during the winter months (December 
through March). 

Longline 
The use of bottom longlines is only permitted in depths greater than 50 fathoms and only north 
of St. Lucie Inlet, Florida (2710’N). Both pelagic and bottom longline gears are authorized for 
use in the South Atlantic snapper-grouper fishery (except in prohibited areas, see above), but the 
behavior of the species targeted makes bottom longline the primary type of longline gear used in 
this fishery. 

Longline vessels operating in the snapper-grouper fishery are generally larger than bandit boats.  
Their trips are often longer and costlier because they operate farther offshore.  For example, a 
vessel leaving port from Charleston, South Carolina, may travel 90 miles offshore to reach the 
fishing grounds and stay out for as many as 9 or 10 days.  The cost of such a trip may be $2,500 
or more.  

The actual longline is located on a spool (Figure 2.4) about midway back on the stern deck of the 
boat. In the South Atlantic snapper-grouper fishery, a spool generally holds about 15 miles of 
cable or “mainline.”  When fishing begins, the cable is paid out at the stern of the boat and a 

4 The target species with this method is primarily groupers. 
5 The target species with this method is primarily vermilion snapper. 
6 This is a 10- to 12-ft bamboo pole with a single line and a barbless hook attached. 
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polyball and a high-fflyer are attached to markk that end off the longlinne (End X).  AAt the stern,, 
memberss of the creww (usually 2) stand near bbaskets of prreviously baiited hooks annd leaders.  They 
snap thesse leaders onnto the mainlline, about eevery 2 ft, as the line payys out.  As thhe gear deplooys, 
the captaain may steerr in a zigzag fashion or mmake exaggeerated turns tto set the geear in the ideeal 
location.  Some fisheers attach weeights to the mainline as they make bbig turns to pprevent it froom 
rolling ovver and driftting on top oof itself.  Whhen the desireed amount oof longline iss paid out, thhe 
crew cutss the line froom the spooll and snaps oon another poolyball and hhigh-flyer too indicate thee end 
of the lonngline (End YY).7 

The length of mainlinne paid out aand the amouunt of time iit is allowed to soak variies by boat aand 
circumstaance. Some vessels set oout 5 miles oof cable at a time, makinng as many aas 4 or more sets 
a day, whhile others ddeploy 15 miles at a timee and make oonly 2 sets a day. Soak ttimes vary 
dependinng on the botttom depth fifishing, curreent, and succcess of fishinng. 

Figure 2.4..  Example of aa longline spoool (NMFS 20066a) 

Gear mayy be hauled bback by eithher retrievingg End X or EEnd Y first. Retrieving EEnd X first 
allows eaach hook aboout the samee soak time.  Fishers migght retrieve EEnd Y first innstead, whicch 
means thhe hooks retrieved first hhave a shorter average sooak time thann those hookks deployed ffirst. 

The gear is retrieved from a haullback stationn equipped wwith a boom, which swinngs out over the 
side of thhe boat to heelp feed the ccable throughh a block annd pulley sysstem.  As thee line is haulled 
back the catch is remmoved from tthe leaders annd the main line is fed bback onto thee spool. 

Longlinees are only fiished from ddaylight to daark because nocturnal seea lice eat the flesh of hoooked 
fish while waiting for the line to be hauled inn, subsequenntly reducingg the quality of the fish. This 
fishery operates all yyear long witth little or noo seasonal fluuctuation, baarring a busyy hurricane 
season. 

Black Seaa Bass Pots 
A sea basss pot that iss used or posssessed in the South Atlaantic EEZ beetween 35°15.19′N latituude 
(due eastt of Cape Haatteras Light,, NC) and 288°35.1′N latiitude (due eaast of the NAASA Vehiclee 

7 The terms “End X” andd “End Y” are uused here to immprove the clariity of our discuussion regardinng gear retrievaal 
techniquess, and do not haave any other mmeaning. 
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Assemblyy Building, CCape Canavveral, FL) is rrequired to hhave the folllowing: (1) oon at least 1 side, 
excludingg top and boottom, a paneel or door wiith an openinng equal to oor larger thann the interioor end 
of the traap’s throat (ffunnel); and (2) an unobsstructed escaape vent opeening on at leeast 2 oppossite 
vertical ssides, excludding top and bottom.  The hinges andd fasteners oof each panell or door muust be 
made of one of the foollowing deggradable matterials: (1) UUngalvanizedd or uncoateed iron wire wwith 
a diameteer not exceedding 0.041 innches (1.0 mmillimeter [mm]), that is, 119 gauge wirre or (2) galvvanic 
timed-rellease mechannisms with aa letter gradee designationn (degradabiility index) nno higher thaan J. 
The miniimum dimennsions of an eescape vent opening (baased on insidde measuremment) are: (1)) 11⁄8 
by 53⁄4 innches (2.9 by 14.6 cm) ffor a rectanggular vent; (22) 1.75 by 1.75 inches (44.5 by 4.5 cmm) for 
a square vent; and (3) 2.0-in (5.1-cm) diametter for a rounnd vent. In aaddition, a sea bass pot uused 
or possesssed in the South Atlantiic EEZ mustt have mesh sizes as folloows (based oon centerlinee 
measuremments betweeen opposite,, parallel wirres or nettingg strands):  FFor sides of the pot other 
than the bback panel, hhexagonal mmesh (chickeen wire)—at least 1.5 in (3.8 cm) bettween the 
wrapped sides, squarre mesh—at least 1.5 in ((3.8 cm) bettween sides, or rectangullar mesh—aat 
least 1 inn (2.5 cm) beetween the loonger sides aand 2 inches  (5.1 cm) beetween the shhorter sides. For 
the entiree back panel, i.e., the sidde of the pot opposite thee side that coontains the ppot entrance, 
mesh thaat is at least 22 in (5.1 cm)) between siddes. 

Figure 2.5..  Example of aa black sea basss pot (NMFS 22006a) 

Fishing ppractices witthin the BSBB pot fishery are diverse.  A fisher’s technique vaaries dependding 
on the fissher, season,, and area.  MMany fisherss set individuual pots withh a single buuoy line per ppot. 
Other fishers string 22 or more pots together uusing a grounnd line and aa buoy line. This 
configuraation is commmonly referrred to as a “ttrawl.”  Aneecdotal accouunts suggestt that only 1 
person inn North Caroolina may bee fishing withh “trawls.”  NNo buoy linees may floatt at the waterr’s 
surface, aall ground linnes must be made of sinnking line, traawls with 5 or fewer trapps may onlyy 
have 1 buuoy line, andd all buoys mmust be attacched with a wweak link off 600-lb or 1,500-lb 
maximumm breaking sstrength, conntingent uponn area fishedd (50 CFR 2229.32). Most buoy liness are 
about 1500-300 ft (45--90 meters [m]) in lengthh. Levesquee (2009) fouund buoy linees in the 
southeasttern U.S. BSSB pot commmercial fishery were 1/4 in (6.4 milliimeter [mm]), 5/16 in (7.9 
mm), or 33/8 in (9.5 mmm) with greeater line diaameters usedd off North CCarolina. Line was 
constructted of polyprropylene or a blend of poolypropylenne and Dacroon. Rope diaameter and 
material affect rope ttensile (breakking) strengtth (Table 2.55). In the Soouth Atlanticc EEZ, the uuse of 
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buoys is not required but, if used, each buoy must display the vessel’s assigned official number 
and color code. 

Table 2.7. Buoy Line Diameters Used in the BSB Trap/Pot Fishery (Levesque 2009) and 
Breaking Strength 

Tensile Strength in Pounds (Kilogram) 
Line Diameter Polypropylene Polypropylene/Dacron Blend 

1/4 inch (6.4 mm) 1,250 (567) 1,500 lb 
5/16 inch (7.9 mm) 1,900 (861) N/A 
3/8 inch (9.5 mm) 2,700 (1,225) 3,000 lb 
(Source: http://www.jbropesupply.com/ on July 25, 2016) 

The most common technique for targeting BSB is “precision setting.”  Fishers use on-board 
electronics to identify suspected aggregations of fish and will set their pots accordingly.  With 
this technique, pots are pulled and moved frequently, depending on the success of fishing.  
Depending on the availability of hard bottom and how successful the catch, pots may be 
clustered in some areas and spread out over others.  Spacing between pots can range from 3-5 
miles (4.8-8 kilometers) or just 10-15 ft (3-4.5 m).  Other fishers set out and leave many pots 
scattered over a wide area or in rows, regardless of bottom habitat, with the intention of 
attracting the fish to the pot. This technique targets more migratory individuals and the pots tend 
to stay in the water for a longer period of time.  

The following are excerpts from Regulatory Amendment 16 (SAFMC 2016): 

Some fishers have reported the importance of fishing in the winter months for BSB 
using pot gear. They have reported that, during winter months, (1) the price per 
pound is higher, (2) fish migrate southward and are generally found closer to shore 
making them easier to harvest, and (3) fish tend to be darker and larger, which 
commands a higher price on the market.  The BSB stock in the Mid-Atlantic region 
is closed in winter, which increases the price for fish harvested in the South Atlantic 
region. 

Most commercial fisheries are subject to seasonality, perhaps due to weather, 
regulations, markets for the fish, and the like.  The commercial BSB segment of the 
snapper grouper fishery is no exception. For purposes of showing how seasonality 
possibly changed over time, three sub-periods are considered, 2000/01-2005/06, 
2006/07-2009/10, and 2010/11-2012/13. The second sub-period starts right about 
the time the fishing season was changed from a calendar year to June 1-May 31, 
and the third sub-period starts at about the time closures to commercial harvest of 
BSB began to be implemented.  Overall, a relatively strong seasonality 
characterizes the commercial landings (and revenues) for BSB.  The first two sub-
periods show about similar seasonality pattern: landings started at relatively low 
levels from June through October, rose in November with a peak in December and 
dropped thereafter. Apparently, the change in the fishing season did not alter the 
seasonality pattern of landings.  The third sub-period is markedly different from the 
other two. Peak landings occurred at the start of the fishing season and dropped 
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rather steeply through November, with a spike in December.  The landings spike in 
December is similar to that of the other two sub-periods.  The change in seasonality 
pattern in the third period may be mainly attributed to fishing closures that reduced 
landings in the latter part of the season and that also motivated fishers to fish harder 
at the start of the next fishing season.  The three sub-periods also show different 
levels of average landings per month.  From October through May, average 
monthly landings were highest in the first sub-period and lowest in the third sub-
period, with those in the second sub-period falling between those of the first and 
third sub-periods. The reverse holds for the months of June through September, 
with the third sub-period showing the highest monthly landings and the first sub-
period, the lowest monthly landings.    

Among the various states, North Carolina accounted for the largest amount of 
landings for BSB by weight and revenue (SAFMC 2016).  South Carolina generally 
came in second, and Florida/Georgia third.  In 2011/12, however, Florida/Georgia 
landings by weight and revenues increased quite substantially, topping South 
Carolina. North Carolina landings include BSB landings that were likely caught in 
the South Atlantic but reported by dealers in the Northeast.  Such landings annually 
averaged about 49,000 lb gw with a dockside value of $137,000 for fishing years 
2010/11 through 2012/13. Prior to those fishing years, there were virtually no such 
reported landings. As of August 20, 2015, 14 endorsements are associated with 
communities in North Carolina, 8 endorsements with communities in South 
Carolina, two endorsements in Georgia, and 8 endorsements with Florida 
communities (SAFMC 2016). 

Spearfishing and Powerheads 
Commercial spearfishing and powerhead use is most commonly practiced off the coast of 
Florida. The use of powerheads to kill snapper-grouper species is illegal off the coast of South 
Carolina and in Special Management Zones.   

Powerheads, or bangsticks, are underwater firearms that usually use 12-gauge or .357 Magnum 
rounds. Sharp contact from a thrust against a solid object activates a heavy, spring loaded, 
stainless steel firing pin that detonates the round from a short barrel.  Much of the damage 
inflicted on a fish comes from the rapidly expanding gases forced into its body from the barrel 
end (Bannerot and Bannerot 2000). 

There are 3 common methods for using powerheads to kill fish.  The traditional method uses a 
spear tip to cause the initial injury to the fish and a powerhead is used to kill it.  Another method, 
used in clear water, utilizes only a spear tip without a powerhead, as it is often more accurate at 
longer distances (40-50 ft) than a powerhead. The spear is often not physically connected to the 
fisher and once it’s shot, the fisher must actively pursue and retrieve the dead or dying fish.  The 
third method is a hybrid of the previous two.  This method attaches a powerhead to the shaft, in 
place of a spear tip and is shot at a fish like a spear.  Once the powerhead hits the fish, the round 
detonates in the fish, causing fatal injuries.  

Scuba diving is the most common way to fish using powerheads.  Powerhead and spearfishing 
effort is greatly impacted by depth, which directly influences the amount of time (bottom time) a 
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diver can spend fishing. It is important to separate total dive time from actual working time on 
the dive. These differences are important to note when evaluating the overall fishing effort in 
these fisheries (SAFMC 2001). 

2.2.3 Recreational Sector 

The recreational sector of the snapper grouper fishery is comprised of the private sector and the 
for-hire sector.  The private sector includes private/rental boats.  The for-hire sector is composed 
of the charter boat and headboat (also called party boat) sectors.  Charter boats generally carry 
fewer passengers and charge a fee on an entire vessel basis, whereas headboats carry more 
passengers and payment is per person. 

Charter and Private Recreational 
It is not possible to determine the number of those that target snapper-grouper species but 
testimony at public hearings, Council meetings, and overall public interest indicates that 
recreational snapper-grouper fishing is growing in popularity.  Recreational fishers for the most 
part use vertical line gear, although in some areas spearfishing is popular.   

Recreational fishers use very diverse methods to fish for snapper-grouper.  The distance people 
can go offshore in search of snapper-grouper depends in part on the size of their boat, engine 
power, fuel prices, and comfort level.  Experience levels vary among recreational fishers, and 
consequently, fishing methods and efficiency differ.  Bottom fishing for snapper and shallow-
water grouper can be accessible to many recreational fishers, as they do not have to travel as far 
offshore. There is somewhat less skill involved when fishing for these species, compared to 
deeper fishing that targets mostly big grouper.  As with the commercial fleet, many recreational 
anglers rely on technology such as fish finders and color machines to find fish.  There is little or 
no technology gap between the professional (for-hire and commercial) fishers and those in the 
private sectors.  

Recreational anglers use both electric and manual reels for bottom fishing.  Twelve-volt electric 
reels, commonly called “elec-tra-mates,” attach to fishing rods and reels to assist fishers in 
reeling in catches from deep water.  People who use electric reels tend to be more serious about 
fishing or fish deeper water. 

Fishers choose lighter or heavier tackle based on which species they are targeting, the level of 
skill of the fishers, and a multitude of other factors including limiting gear loss.  Generally, when 
fishing for grouper they will use heavier line (80- to 120-lb test) and larger hooks (6/0 and 
larger), which in turn call for larger weights.  Fishing for snappers, porgies, and grunts generally 
means lighter tackle (1/0 to 4/0 hooks and 20- and 40-lb test line). 

Like tackle, the use of bait also varies widely depending on the region, fishers’ preference, and 
target species. Cut bait, live baits, and even artificial plugs are all used to fish for various 
snapper and grouper species. Popular cut baits include menhaden, herring, bluefish, sardines, 
and cigar minnows.  

34 



 
 

 

 

 

 

 

                                                            

 

Headboat 
Headboats (also called party boats) are popular in the Southeast.  These vessels are larger than 
the commercial hook-and-line vessels and private and charter boats.  Many are longer than 100 
ft. They provide easy and economical access to successful fishing for the beginning angler and 
tourist. These boats take as many as 100 people offshore to fish for snapper-grouper species and 
a host of other fish. 

Fishing trips on headboats can either be an all-day (11 hours) or half-day (4 hours) experience.  
Generally, when fishing off the Carolinas on half-day trips, headboats target sea bass, porgies, 
sharks, flounder, and other bottom species.  All-day headboat trips often fish 40-50 miles 
offshore to target snapper, grouper, large sea bass, and trigger fish.  In general, headboats are 
fishing the same grounds as the commercial fleet and they can often be seen fishing side by side.  
Headboats will make special trips to fish during the night.  
Headboat customers are generally provided with gear and bait.  The fishing methods on 
headboats for snapper-grouper species are similar to those of the commercial sector and the 
private charter sector.  Customers will be set up with a 4/0 or 6/0 reel rigged with 80-lb test 
monofilament, a rig with a 16-ounce weight, and the same variety of hook sizes as used by the 
commercial fleet. Most reels will be set up with two hook rigs.  Cut squid is generally the 
preferred bait among headboat crews because it is easy to prepare and stays on the hook longer 
than other baits. 

2.3 Action Area 

The action area for an Opinion is defined as the area affected directly or indirectly by the federal 
action and not merely the immediate area involved in the action. The South Atlantic snapper-
grouper fishery is managed by the SGFMP, and overseen by the SAFMC.  The SAFMC has 
jurisdiction throughout the South Atlantic states’ EEZs, which extends from 3 nautical miles 
(nmi) seaward of Florida, Georgia, South Carolina, and North Carolina to 200 nmi.8  Throughout 
its range of operation, the South Atlantic snapper-grouper fishery may affect one or more of the 
listed species (detailed discussion in Section 3) known to occur with the South Atlantic; 
therefore, the action area for this consultation includes all of the U.S. South Atlantic EEZ.  BSB 
and scup are not managed by Council north of 35°15.9′N latitude—the latitude of Cape Hatteras 
Light, North Carolina. 

8 The EEZ off of southern Florida does not extend all the way out 200 nmi due to the close proximity of The 
Bahamas. 
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3.0 Status of Listed Species and Critical Habitat 

Table 3.1. ESA-Listed Species Under NMFS’s Purview in the South Atlantic 
Marine mammals Scientific Name Status 
Blue whale Balaenoptera musculus Endangered 
Fin whale Balaenoptera physalus Endangered 
NARW Eubalaena glacialis Endangered 
Sei whale Balaenoptera borealis Endangered 
Sperm whale Physeter macrocephalus Endangered 
Sea Turtles Scientific Name Status 
Green sea turtle  Chelonia mydas Threatened* 
Hawksbill sea turtle Eretmochelys imbricata Endangered 
Leatherback sea turtle Dermochelys coriacea Endangered 
Loggerhead sea turtle Caretta caretta Threatened** 
Kemp’s ridley sea turtle Lepidochelys kempii Threatened 
Invertebrates 
Elkhorn coral  Acropora palmata Threatened 
Staghorn coral Acropora cervicornis Threatened 
Rough cactus coral Mycetophyllia ferox Threatened 
Pillar coral Dendrogyra cylindrus Threatened 
Lobed star coral Orbicella annularis Threatened 
Mountainous star coral Orbicella faveolata Threatened 
Boulder star coral Orbicella franksi Threatened 
Fish Scientific Name Status 
Smalltooth sawfish Pristis pectinata Endangered *** 
Atlantic sturgeon Acipenser oxyrinchus oxyrinchus Endangered/Threatened **** 
Nassau grouper Epinephelus striatus Threatened 
Critical Habitat  
Elkhorn and staghorn coral critical habitat 
NARW critical habitat 
Northwest Atlantic DPS of loggerhead sea turtle critical habitat 
*The North Atlantic DPS and South Atlantic DPS 
**The Northwest Atlantic DPS. 
***The United States DPS. 
****The New York Bight, Chesapeake Bay, Carolina, and South Atlantic DPSs are listed as endangered; the 
Gulf of Maine DPS is listed as threatened. 

3.1 Analysis of Species and Critical Habitat Not Likely to be Adversely Affected 

We have determined that the proposed action being considered in this Opinion is not likely to 
adversely affect the following listed species or critical habitat under the ESA: blue whales, sei 
whales, sperm whales, fin whales, any DPS of Atlantic sturgeon, elkhorn coral, staghorn coral, 
rough cactus coral, pillar coral, lobed star coral, mountainous star coral, boulder coral, NWA 
loggerhead DPS critical habitat, elkhorn and staghorn critical habitat, and NARW critical habitat. 
These species and critical habitats are therefore excluded from further analysis and consideration 
in this Opinion. The following discussion summarizes our rationale for these determinations. 
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3.1.1 Marine Mammals and Marine Mammal Critical Habitat 

Blue, Sei, and Sperm Whales 
In the southeast U.S. Atlantic region, blue, sei, and sperm whales are predominantly found 
seaward of the continental shelf in deeper waters (CETAP 1982; NMFS 2011e; Waring et al. 
2013a; Wenzel et al. 1988).  The depth at which these species are found greatly reduces the 
likelihood of any overlap between these whales and the South Atlantic Snapper-Grouper fishery, 
and there are no documented interactions with the fishery.  The probability of these species’ 
interacting with fishery activities is extremely low.  For these reasons, we believe the likelihood 
of these species being adversely affected by the proposed action is extremely low and therefore 
discountable. 

Fin Whales 
Fin whales are baleen whales generally found along the 100 m isobath with sightings also spread 
over deeper water including canyons along the shelf break (Waring et al. 2012).  The fin whale’s 
association with the 100 m isobath does put it within the range of the vertical line (commonly 
occurring between 23-201 m) and the longline (only allowed beyond 91m) portions of the 
fishery. As a result, interactions are possible between fin whales and the vertical and longline 
gear portions of the fishery. However, commercial snapper-grouper vertical line and longline 
fisheries are listed as Category III fisheries on the 2016 List of Fisheries (81 FR 20550, April 8, 
2016) in part because there have been no documented interactions of whales in these fisheries, 
and the likelihood of such interactions are remote [MMPA § 118 (c)(1)(A)(iii)].  Though fin 
whale distributions may overlap with some portions of this fishery, given the likelihood of 
interactions is so extremely low, we believe any adverse effect from continued authorization of 
fishing is discountable. 

NARW Critical Habitat 
NMFS originally designated critical habitat for NARW in the North Atlantic Ocean when the 
species was listed globally as a single species (59 FR 28793, July 5, 1994).  On January 27, 
2016, NMFS published a Final Rule expanding the critical habitat designation for the NARW 
(81 FR 4838). The new boundaries of the calving critical habitat that is within the action area 
include the marine waters from Cape Fear, North Carolina, southward to 28°N latitude 
(approximately 31 miles south of Cape Canaveral, Florida) (Figure 3.1).  The revision identifies 
the physical features of right whale calving habitat that are essential to the conservation of the 
NARW to be: (1) calm sea surface conditions of Force 4 or less on the Beaufort Wind Scale; (2) 
sea surface temperatures from a minimum of 7°C, and never more than 17°C; and (3) water 
depths of 6-28 m, where these features simultaneously co-occur over contiguous areas of at least 
231 km2 of ocean waters during the months of November through April.  None of the gear 
types/techniques or vessel activities associated with the proposed action will affect these 
essential features, because these activities have no ability to alter sea state, sea surface 
temperature, or water depth, individually or when they co-occur.   
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Figure 3.1.. NARW criticcal habitat in thhe action area ((Source: 81 FRR4838,  Januaryy 27, 2016) 

3.1.2 EElkhorn, Staaghorn, Rouugh Cactus, Pillar, Lobbed Star, Moountainous Star, and 
Boulder Star Coralss 

We evaluuated the pottential threatt that fisheryy related actiivities mightt pose to ESAA-listed coraals 
based on the informaation provideed in the species status reeviews and tthe Final Lissting Rules ((71 
FR 268522, May 09, 22006; 79 FR 53852, Septt. 10, 2014).. 

The knowwn routes off effect from fishing on EESA-listed ccorals are a result of mann-made abrassion 
and breakkage resultinng from vesssel groundinggs, damaginng fishing praactices (and associated 
diver/snoorkeler interaactions and aanchoring), aand fishing/mmarine debriis (ABRT ett al. 2005) TThe 
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South Atlantic snapper-grouper fishery does not capture herbivorous fish, so there are no 
potential trophic effects to the listed corals. 

Vessel groundings are possible as a result of the continued authorization of the fishery, but we 
believe these events are extremely unlikely to occur.  Most of the commercial fishers 
participating in the South Atlantic snapper-grouper fishery are professional captains with years 
of experience operating vessels. Over the past 20 years, technological advancements and 
accessibility to depth gauges and GPS units has also increased vessel operators’ ability to detect 
bottom features and calculate vessel position in relation to mapped coral structures.  Experience 
and the use of technology greatly reduce the likelihood of vessels groundings.  Additionally, 
some of these corals occur within the FKNMS (where prohibitions to injure or damage coral 
exist) or within 3 nmi of shore (i.e., and thus are not within the action area).  FKNMS regulations 
govern the operations of vessels within its borders and prohibit vessels from striking or otherwise 
injuring corals (15 CFR 922.163(a)(5)(i)) (Table 3.2).  The presence of navigational aids 
throughout the FKNMS is likely to further reduce the potential for vessel groundings.  Given the 
experience of the vast majority of vessel operators, technology available, and the existence of 
navigational aids and regulations prohibiting vessel groundings, we believe adverse effects to 
and from such events are extremely unlikely to occur, and are therefore discountable. 

Within the area where these species and the fishery overlap, only vertical line and 
spearfishing/powerhead gears are used or allowed.  Thus, only the potential impacts from fishing 
operations utilizing these gear types are considered herein.  The vertical line gear used in the 
South Atlantic snapper-grouper fishery is fished in water depths ranging from shallow estuaries 
to several hundred fathoms.  Anglers fishing in the deeper portions of this range typically use 
rigs with anywhere from 2-10 circle hooks.  Squid, Boston mackerel, and other cut baits are most 
frequently used at this depth. Fishers targeting shallower species typically use rigs with 1 to 2 
circle or J hooks fished at or near the bottom, for anywhere from 15 minutes to 1 hour.  Live or 
dead baits are used, depending on fisher preference (SAFMC 2006).  

The information in Chiappone et al. (2005) suggests that the level of lost gear from hook-and-
line fishing effort needed to impact coral is very high.  They report, that while lost hook-and-line 
fishing gear was ubiquitous in the Florida Keys, it was estimated that < 0.2% of the milleporid 
hydrocorals, stony corals, and gorgonians in the habitats studied showed injury (e.g., colony 
abrasions and partial mortality) as a result of lost hook-and-line gear interactions.  In Monroe 
County, Florida (i.e., the Florida Keys), the number of angler trips reporting landings of finfish 
(i.e., species likely to be targeting with hook-and-line gear) was 32,751 
(https://public.myfwc.com/FWRI/PFDM/ ReportCreator.aspx) for the year that Chiappone et al. 
(2005) conducted their study.  This suggests that lost gear resulting from fishing effort of 32,751 
sets per year, likely affected less than 0.2% of the milleporid hydrocorals, stony corals, and 
gorgonians. 

Impacts to corals from hook-and-line fisheries interactions are most common to column and 
branching coral morphology that are more likely to become entangled by line or broken by gear.  
The rough cactus, lobed star, mountainous star, and boulder star coral species are characterized 
as boulder/mound or encrusting corals and area generally flat or round.  In all cases, these 
species lack the branching morphology that greatly increases the potential risk of becoming 
fouled by fishing lines. We believe any adverse effects from fishing line entanglement to these 4 
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corals are extremely unlikely to occur and are discountable.  Pillar coral has protruding columns 
and the Acropora species have a branching morphology.  However, given the low density of 
these listed corals where the fishery’s gear could occur (the South Atlantic EEZ), we expect the 
probability of interaction between the fishery gear and these species to be extremely low, and 
thus entanglement in the fishery is discountable.  

Spearfishing and powerhead gears are most commonly fished using SCUBA gear.9  Upon 
visually identifying a target fish, divers use pneumatic or rubber band guns or slings to hurl a 
spear shaft toward it. Commercial divers sometimes employ a powerhead at the shaft tip, which 
efficiently delivers a lethal charge to their quarry (Barnette 2001). 

SCUBA divers’ (i.e., spearfishers’) targeting snapper-grouper species, divers can accidentally 
damage corals.  Also, speared fish may “hole up” under ledges, which may require spearfishers 
to come in close or direct contact with the bottom.  However, impacts would generally be limited 
to a very temporary and extremely localized increase in sedimentation or incidental contact with 
the bottom.  Those species of listed corals that are round/encrusting are less likely to be subject 
to significant damage by accidental contact or activity from divers.  Spearfishers targeting 
snapper-grouper species are generally competent divers, which further reduces the likelihood of 
accidental contact with all of the listed coral species (and greatly minimizes the potential for 
adverse effects) considered in this analysis.  Additionally, in the FKNMS, there are regulations 
(Table 3.2) in place that prohibit damaging, breaking, cutting, or otherwise disturbing corals (15 
CFR 922.163(a)(2)). FKNMS regulations also prohibit the taking or possessing of wildlife 
protected under the ESA (15 CFR 922.163(a)(10)).  Mooring buoys have also been deployed 
throughout the FKNMS, reducing boaters’ need to anchor.  Based on the general skill of the 
divers and the regulations in place to avoid and protect these corals, and the low probability of 
interaction with any of the species, we believe any adverse effects to listed coral species from 
spearfishers targeting snapper-grouper species are extremely unlikely to occur and are therefore 
discountable. Regulations at 15 CFR §922.163 also prohibit the discharge of fishing/marine 
debris into the waters of the FKNMS.  Regulations at 15 CFR §922.164 provide additional 
protection for corals occurring within existing management areas.  Given the regulatory 
requirements, effects from this potential impact are considered extremely unlikely to occur, and 
are therefore discountable. 

9 Powerheads are underwater firearms that usually use 12-gauge or .357 Magnum rounds.  
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Table 3.2.  Regulations Protecting Corals within the Florida Keys National Marine 
Sanctuary 
Sanctuary Wide Prohibitions 
15 CFR §922.163(a)(2) Removal of, injury to, or possession of coral or live rock.   

(i) Moving, removing, taking, harvesting, damaging, 
disturbing, breaking, cutting, or otherwise injuring, or 
possessing (regardless of where taken from) any living or 
dead coral, or coral formation, or attempting any of these 
activities, except as permitted under 50 CFR part 638. 

15 CFR §922.163(a)(4) Discharge or deposit of materials or other matter.   
(i) Discharging or depositing, from within the boundary of the 
Sanctuary, any material or other matter, except: 

(A) Fish, fish parts, chumming materials, or bait used 
or produced incidental to and while conducting a 
traditional fishing activity in the Sanctuary; 
(B) Biodegradable effluent incidental to vessel use and 
generated by a marine sanitation device approved in 
accordance with section 312 of the Federal Water 
Pollution Control Act, as amended, (FWPCA), 33 
U.S.C. 1322 et seq.; 
(C) Water generated by routine vessel operations (e.g., 
deck wash down and graywater as defined in section 
312 of the FWPCA), excluding oily wastes from bilge 
pumping; or 
(D) Cooling water from vessels or engine exhaust;  

(ii) Discharging or depositing, from beyond the boundary of 
the Sanctuary, any material or other matter that subsequently 
enters the Sanctuary and injures a Sanctuary resource or 
quality, except those listed in paragraph (a)(4)(i) (A) through 
(D) of this section. 

15 CFR §922.163(a)(5) Operation of vessels. 
(i) Operating a vessel in such a manner as to strike or 
otherwise injure coral, seagrass, or any other immobile 
organism attached to the seabed, including, but not limited to, 
operating a vessel in such a manner as to cause prop-scarring.  
(ii) Having a vessel anchored on living coral other than 
hardbottom in water depths less than 40 feet when visibility is 
such that the seabed can be seen. 

15 CFR §922.163(a)(10) Take or possession of protected wildlife.   
Taking any marine mammal, sea turtle, or seabird in or above 
the Sanctuary, except as authorized by the Marine Mammal 
Protection Act, as amended, (MMPA), 16 U.S.C. 1361 et seq., 
the Endangered Species Act, as amended, (ESA), 16 U.S.C. 
1531 et seq., and the Migratory Bird Treaty Act, as amended, 
(MBTA) 16 U.S.C. 703 et seq. 
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Table 3.2 Regulations Protecting Corals within the Florida Keys National Marine 
Sanctuary. (continued) 
Prohibitions Specific to Existing Management Areas 
15 CFR §922.164(b) Key Largo and Looe Key Management Areas. 

(i) Removing, taking, damaging, harmfully disturbing, 
breaking, cutting, spearing or similarly injuring any coral or 
other marine invertebrate, or any plant, soil, rock, or other 
material, except commercial taking of spiny lobster and stone 
crab by trap and recreational taking of spiny lobster by hand 
or by hand gear which is consistent with these regulations and 
the applicable regulations implementing the applicable 
Fishery Management Plan.   
(iii) Fishing with wire fish traps, bottom trawls, dredges, fish 
sleds, or similar vessel-towed or anchored bottom fishing gear 
or nets. 

15 CFR §922.164(d)(ii) Ecological Reserves and Sanctuary Preservation Areas.  
Possessing, moving, harvesting, removing, taking, damaging, 
disturbing, breaking, cutting, spearing, or otherwise injuring 
any coral, marine invertebrate, fish, bottom formation, algae, 
seagrass or other living or dead organism, including shells, or 
attempting any of these activities.  

15 CFR §922.164(d)(v) Anchoring in the Tortugas Ecological Reserve. 
In all other Ecological Reserves and Sanctuary Preservation 
Areas, placing any anchor in a way that allows the anchor or 
any portion of the anchor apparatus (including the anchor, 
chain or rope) to touch living or dead coral, or any attached 
living organism.  When anchoring dive boats, the first diver 
down must inspect the anchor to ensure that it is not touching 
living or dead coral, and will not shift in such a way as to 
touch such coral or other attached organism.  No further 
diving shall take place until the anchor is placed in accordance 
with these requirements. 

To summarize, the unlikely interaction of the fishery with listed coral species, in combination 
with the measures in place to protect listed coral species where they do occur and avoid such 
interaction, makes any adverse effect on these species from the proposed action extremely 
unlikely to occur. Based on this information and the discussion provided in this section, effects 
on the listed coral species from the continued authorization of the South Atlantic snapper-
grouper fishery as managed under the SGFMP are discountable.   

Elkhorn and Staghorn Critical Habitat 
The potential route of effect from the proposed action on elkhorn and staghorn designated critical 
habitat is physical damage from vessels fishing for snapper-grouper in federal waters.  Areas of 
critical habitat occurring in the action area are limited to a small portion of the South Atlantic.  
The feature essential to the conservation of elkhorn and staghorn corals is substrate of suitable 
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quality and availability (i.e., “natural consolidated hard substrate or dead coral skeleton that is 
free from fleshy or turf macroalgae cover and sediment cover”), in water depths from the mean 
high water line to 30 m.  While fishing would not target this type of habitat, it would be possible 
for fishers or gear to interact with sediment near it.  Fishing activity could potentially result in 
some minor disturbance to sediment, but not at levels that could significantly alter essential 
features. NMFS would be unable to meaningfully measure, detect, or evaluate the effects to 
sediment cover.  Additionally, fishing would not increase nutrients in the water and stimulate or 
promote algae growth and would have no impact on algae density that would result in any 
change to macroalgae cover.  Thus, any effects from the proposed action on the essential features 
and the conservation value of elkhorn and staghorn coral critical habitat are expected to be 
insignificant. 

3.1.3 Atlantic sturgeon 

Vessel traffic, both recreational and commercial, has been documented to adversely affect 
protected species such as marine mammals and sea turtles, which breathe air at the water’s 
surface. But Atlantic sturgeon, a fish that is primarily demersal (at or near the bottom of a body 
of water), rarely, if ever, would be at risk from moving vessels in the action area.  Subadults and 
adults live in coastal waters and estuaries when not spawning, generally in shallow (10-50 m 
depth) nearshore areas dominated by gravel and sand substrates (77 FR 5914, February 6, 2012).  
Atlantic sturgeon are benthic foragers and prey upon a variety of species in marine and estuarine 
environment (81 FR 36078, June 16, 2016).  In the ocean, Atlantic sturgeon typically occur in 
waters less than 50 m deep, travel long distances, exhibit seasonal coastal movements, and 
aggregate in estuarine and ocean waters at certain times of the year (81 FR 36078, June 16, 
2016). 

While vessel traffic (e.g., container ships) can be an issue for this species in shallow nearshore 
waters or in river systems, particularly in dredged channels at low tide with loaded vessels, it is 
not considered to be an issue offshore in the action area as interactions are expected to be 
extremely unlikely due to water depth and very low species density (S. Bolden, NMFS SERO 
PRD, pers. comm. to P. Opay, NMFS SERO PRD, July 19, 2016).  Therefore, we expect any 
vessel effects to be discountable. 

The current allowable gear types in the South Atlantic snapper-grouper fishery include: longline, 
rod-and-reel gear, bandit gear, handlines, spears, powerheads, and BSB pots (50 CFR 600.725).  
Hook-and-line gear (i.e., longlines, rod-and-reel gear, bandit gear, handlines) is not likely to 
adversely affect Atlantic sturgeon because of their diets and feeding mechanism.  Atlantic 
sturgeons are described generally as being omnivorous benthic feeders that filter large quantities 
of substrate when they suction food into their protrusible mouth.  In the marine environment, 
Atlantic sturgeon feed on mollusks, polychaete worms, gastropods, shrimps, amphipods, isopods, 
and small fishes, especially sand lances (Scott and Crossman 1973).  These species are generally 
not used as bait when targeting snapper-grouper species, so Atlantic sturgeon are unlikely to be 
attracted to the baits used for snapper-grouper species and are unlikely to feed on baited hooks.  
Given the lack of any previously documented entanglements in snapper-grouper hook-and-line 
and the typical use of non-prey as bait, we believe any adverse effects from snapper-grouper 
hook-and-line gear type are extremely unlikely to occur and are discountable.  Snapper-grouper 
spears and powerheads are also not likely to adversely affect Atlantic sturgeon.  These gears 
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require the fisher to make visual contact with the target species.  Atlantic sturgeon are readily 
identifiable as non-snapper-grouper species, and fishers will be easily able to avoid incidentally 
catching them with these gear types in the unlikely case they are encountered.  Therefore, any 
adverse effects from spear and powerhead gear are extremely unlikely to occur and are 
discountable. 

Finally, BSB pots are used in the action area of the proposed action.  The Atlantic sturgeon that 
would be offshore where BSB pots are set would be subadults or adults (> 76 cm TL) and too 
large to enter the pot, thus there is no risk of incidental capture.  The only potential route of 
effect on Atlantic sturgeon from BSB pots is via entanglement in buoy lines and is extremely 
unlikely. Atlantic sturgeon are benthic (live at the substrate) and their morphology (e.g., cone-
shaped head with small fins and bony plates) is prone to entanglement in gillnet and webbing.  
Still, the thicker vertical line that attaches from the pot to the surface buoy is very unlikely to 
entangle sturgeons given they do not swim in the water column and the external morphology.  
We are not aware of any entanglement of an Atlantic sturgeon in a pot line, buoy line, or rope.  
Atlantic sturgeon are not likely to be attracted to a baited BSB pot as they forage by benthic 
cruising using special morphological adaptations (i.e., lack of articulation of the upper jaw, 
subterminal placement of a protrusible jaw, and chemoreceptors on barbels that detect benthic 
prey). Predominant prey items for post-juveniles (the size class expected in the proposed area) 
include benthic macroinvertebrates including mollusks, gastropods, amphipods, and isopods.  
Atlantic sturgeon are unlikely to be attracted to the bait within the BSB pots, which further 
reduces the unlikely interaction with pots.  Any adverse effects from black sea pots are extremely 
unlikely to occur and are discountable. 

3.1.4 Sea Turtle Critical Habitat 

Northwest Atlantic Loggerhead DPS Critical Habitat 
Critical habitat for the NWA DPS of loggerhead sea turtles in the South Atlantic is defined by 5 
specific habitat types: nearshore reproductive, winter concentration, concentrated breeding, 
constricted migratory, and Sargassum. Specifics of these habitats, including the primary 
constituent elements (PCEs) supporting each, can be found in Table 3.3.  Destruction or adverse 
modification means a direct or indirect alteration that appreciably diminishes the value of critical 
habitat for the conservation of a listed species. Such alterations may include, but are not limited 
to, those that alter the physical or biological features essential to the conservation of a species or 
that preclude or significantly delay development of such features. 

The snapper-grouper fishery uses fishing methods and gear types that either will have no effect 
or are highly unlikely to adversely affect any of the primary constituent elements; thus, any 
adverse effects from this fishery will not occur or are insignificant.  Our rationale for each unit is 
summarized below. 

The proposed action will have no effect on nearshore reproductive habitat (Units LOGG-N-3 
through N-36) and winter concentration habitat (Units LOGG-N-1and N-2).  Nearshore 
reproductive habitats are those waters adjacent to nesting beaches and extend from the waterline 
out 1 mile.  Snapper-grouper fishers operate a minimum of 2 miles offshore of the 1-mile 
boundary, so there will be no possibility of impacting the PCEs of this critical habitat.  Winter 
concentration habitat only occurs off the coast of North Carolina between Cape Hatteras and 
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Cape Lookout. While snapper-grouper fishing occurs in this region, it is not capable of affecting 
the PCEs of water temperature, the proximity of shelf waters in relation to the Gulf Stream, and 
water depth. 

NMFS designated two concentrated breeding habitat units (Units LOGG-N-17 and N-19) along 
the east coast of Florida as essential for the conservation of the species.  The PCEs that support 
this habitat are (1) high densities of reproductive male and female loggerheads, (2) proximity to 
primary Florida migratory corridor, and (3) proximity to Florida nesting grounds.   

The snapper-grouper fishery has the potential to capture protected loggerhead sea turtles as 
analyzed in later in this Opinion, but we do not believe this will noticeably affect the density of 
reproductive males and females in the area.  Most fisheries only capture a handful of loggerheads 
at any one time and most of these captured animals are released alive within the same area they 
were caught. Therefore, any effects on the first PCE are considered insignificant.  Further, we 
believe the snapper-grouper fishery has no means by which to affect the other PCEs of 
concentrated breeding habitat.  The gears and activities in these fisheries do not have the capacity 
to affect the distance of the concentrated breeding habitat in relation to the Florida migratory 
corridor or the Florida nesting grounds. 

NMFS designated four constricted migratory habitat units along the east coast of Florida Habitat 
(Units LOGG-N-1 and LOGG-N-17 through N-19).  Two of these habitat units directly overlap 
with the two concentrated breeding habitat units described above.  The PCEs that support this 
critical habitat are (1) constricted continental shelf area relative to nearby continental shelf 
waters that concentrate migratory pathways, and (2) passage conditions to allow for migration to 
and from nesting, breeding, and/or foraging areas.   

The snapper-grouper fishery may operate within the constricted migratory corridor units.  Given 
its activities and gear types it does not have the capacity to modify the first PCE.  The snapper-
grouper fishery deploys in Atlantic waters that could possibly affect passage conditions (the 
second PCE). Yet, because any gears deployed in these areas are temporary, we do not expect 
them to meaningfully alter the passage conditions that allow migration to and from nesting, 
breeding, or feeding habitats.  Any effects to the second PCE will be insignificant. 

Two units of Sargassum critical habitat (LOGG-S-01 and LOGG-S-02) were designated to 
conserve loggerhead sea turtles by protecting essential forage, cover, and transport habitat for 
post-hatchlings and early juveniles. The PCEs that support this habitat are: (1) convergence 
zones, surface-water downwelling areas, the margins of major boundary currents, and other 
locations where there are concentrated components of the Sargassum community, (2) Sargassum 
in concentrations that support adequate prey abundance and cover, (3) available prey and other 
material associated with Sargassum habitat, and (4) sufficient water depth and proximity to 
available currents to ensure offshore transport, foraging, and cover requirements for post-
hatchlings. 

The snapper-grouper fishery could operate in the widespread areas of the Sargassum critical 
habitat units, but we believe any effects to the PCEs will be insignificant.  The fishery does not 
have the capability to affect the location of convergence zones, surface-water downwelling (the 
movement of denser water downward in the water column) areas, or other locations where there 
are concentrated components of the Sargassum community in water temperatures suitable for 
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optimal growth of Sargassum and inhabitance of loggerheads. The fishery would have no effect 
on availability of prey for hatchling loggerhead sea turtles or other material associated with 
Sargassum habitat because the fishery does not target or incidentally harvest smaller prey species 
or Sargassum. The fishery does not have the capability to affect the water depth or proximity to 
currents necessary for offshore transport, foraging, and cover.  While some vessels associated 
with the snapper-grouper fishery may transit through Sargassum habitats, those vessel tracks are 
not anticipated to scatter Sargassum mats to the point of affecting the functionality of the PCEs.  
Further, the wakes and surface water disruption associated with these vessels are not of sufficient 
magnitude to result in significant effects to the distribution of Sargassum mats.  Temporary and 
incidental removal of Sargassum via fishing gear could occur, though any incidental harvest is 
not anticipated to be at such a level that functionality of the PCEs will be affected.  Therefore, 
any adverse effects to the PCEs of Sargassum habitat will be insignificant. 

In conclusion, activities associated with the snapper-grouper fishery will not adversely affect any 
of the NWA loggerhead DPS critical habitat units.  The snapper-grouper fishery will either have 
no effect on the critical habitat due to location or methods, or will have insignificant effects that 
will not adversely affect the habitat’s conservation value.  

46 



 
 

  
    

 
 

  

 

 
   
 

  
   

    
       

    
    

    
    

 

  
 

  

 

 

 
 

 
 

   
  

   
  

  

 
  

    
  
    

 

 
 

 
  

  

    
 

   
  

 

 

 
 

   
 

  

     
  

      
  

 
 

 

  
 

 
 

 
 

   
    

       

     
     

   
 

      
   

    
 

Table 3.3. Details Regarding the PCEs of Critical Habitat for NWA DPS of Loggerhead Sea Turtles 
Habitat Type Units State Physical And Biological Features Primary Constituent Elements 

Nearshore 
Reproductive 
Habitat 

LOGG-N-3, N-4, N-5, N-6 NC 

Portion of nearshore waters adjacent to 
nesting beaches that hatchlings use as 
egress to the open-water environment.  
Also used by nesting females to transit 
between beach and open water during the 
nesting season. 

1) Nearshore waters with direct proximity to nesting beaches that 
support critical aggregations of nesting turtles (e.g., highest density 
nesting beaches) to 1.6 kilometer (1 mile) offshore 
2) Waters sufficiently free of obstructions or artificial lighting to 
allow transit through the surf zone and outward toward open water 
3)  Waters with minimal manmade structures that could promote 
predators (i.e., nearshore predator concentration caused by 
submerged and emergent offshore structures), disrupt wave patterns 
necessary for orientation, and/or create excessive longshore currents 

LOGG-N-7, N-8, N-9, N-10, 
N-11 

SC 

LOGG-N-12, N-13 GA 
LOGG-N-14, N-15, N-16, 
N-17, N-18, N-19, N-20, N-21, 
N-22, N-23, N-24, N-25, N-26, 
N-27, N-28, N-29, N-30, N-31, 
N-32 

FL 

LOGG-N-34, N-35, N-36 
AL & 
MS 

Winter 
Concentration 
Habitat 

LOGG-N-1, N-2 NC 

Warm water habitat south of Cape 
Hatteras, near the western edge of the 
Gulf Stream, which supports meaningful 
aggregations of juveniles and adults 
during the winter months 

1) Water temperatures above 10°C during the colder months of 
November through April 
2)  Continental shelf waters in proximity to the western boundary of 
the Gulf Stream 
3)  Water depths between 20-100 meters (m) 

Concentrated 
Breeding 
Habitat 

LOGG-N-17, N-19 FL 

Sites that support meaningful 
aggregations of both male and female 
adult individuals during the breeding 
season 

1)  Meaningful concentrations of reproductive male and female 
loggerheads 
2) Proximity to primary Florida migratory corridor 
3)  Proximity to Florida nesting grounds 

Constricted 
Migratory 
Corridor 
Habitat 

LOGG-N-1 NC 
High-use migratory corridors that are 
constricted (limited in width) by land on 1 
side and the edge of the continental shelf 
and Gulf Stream on the other side 

1) Constricted continental shelf area relative to nearby continental 
shelf waters that concentrate migratory pathways 
2)  Passage conditions to allow for migration to and from nesting, 
breeding, and/or foraging areas LOGG-N-17, N-18, N-19 FL 

Sargassum 
Habitat 

LOGG-S-1, S-2 

Atlantic 
Ocean 
& Gulf 

of 
Mexico 

Developmental and foraging habitat for 
young loggerheads where surface waters 
form accumulations of floating material, 
especially Sargassum 

1)  Convergence zones, surface-water downwelling areas, and other 
locations where there are concentrated components of the Sargassum 
community in water temperatures suitable for optimal growth of 
Sargassum and inhabitance of loggerheads 
2) Sargassum in concentrations that support adequate prey 
abundance and cover 
3)  Available prey and other material associated with Sargassum 
habitat such as, but not limited to, plants and cyanobacteria and 
animals endemic to the Sargassum community such as hydroids and 
copepods 
4) Sufficient water depth and proximity to available currents to 
ensure offshore transport, and foraging and cover requirements by 
Sargassum for post-hatchling loggerheads (i.e., >10 m depth to 
ensure not in surf zone) 
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3.2 Analysis of Species Likely to be Adversely Affected 

3.2.1 NARWs 

In 1970, northern right whales were listed as endangered under the Endangered Species 
Conservation Act (35 FR 8495, June 2, 1970).  Subsequently, when the Endangered 
Species Act (ESA) became law in 1973, the right whales were included on the list of 
endangered species under that statute. In 2008, NMFS listed right whales in the North 
Atlantic and North Pacific as separate endangered species under the ESA (73 FR 12024, 
March 6, 2008). 

Species Description 
The NARW, Eubalaena glacialis (Rosenbaum et al. 2000), is a large baleen whale.  Right 
whales have a stocky body; are generally black (some individuals have white patches on 
their undersides); don’t have a dorsal fin; have a large head (about 1/4 of the body length) 
with a strongly bowed margin of the lower lip; long, narrow rostrum; and roughened 
patches of skin called callosities on the head region.  Whale lice colonize callosities giving 
them a white appearance.  Two rows of long (up to 8 ft in length), dark, closely spaced 
baleen plates hang from the upper jaw.  The all-black tail is broad and deeply notched with 
a smooth trailing edge.  NARW are associated with high latitude offshore areas as well as 
shallow water coastal areas along the Atlantic coast of North America (NMFS 2006b). 

Life History Information 
Kraus et al. (2001) have estimated the mean age at first calving for female right whales to 
be 9.53 (+/- 2.32) years (Reeves et al. 2001).  NARW give birth to a single calf after a 
gestation period of about 1 year (Lockyer 1984).  After the calf is weaned in about 1 year, 
1 resting year is typically required by the female to rebuild her energy supplies prior to 
becoming pregnant again (Knowlton et al. 1994).  Consequently, 3 years is considered a 
“healthy,” successful calving interval for NARW (Best et al. 2001b; Burnell 2001; Elwen 
and Best 2004; Knowlton et al. 1994). An analysis of calving intervals through the 
1997/1998 season suggested that the mean calving interval had increased since 1992 from 
3.67 years to more than 5 years, which is a significant trend (Kraus et al. 2001).  An 
International Whaling Commission workshop on status and trends of the NARW agreed 
that calving intervals had increased and that the reproduction rate was approximately half 
that reported from studied populations of southern right whales (Reeves et al. 2001).  More 
recent analysis found that calving intervals were closer to 3 years (Kraus et al. 2007). 

Mean calf production for the period 1993 through 2009 was 17.2 (Waring et al. 2012) but 
highly variable (SD = 9.8). NARW calves are about 13 ft (4 m) long and weigh about 1 
metric ton (1,000 kg) when born (Fortune et al. 2012; Moore et al. 2004).  Calves grow 
rapidly during their first year of life, at a rate of about .7 in (1.7 cm) a day (Fortune et al. 
2012). By the time they are 1 year old, NARW are about 11.3 yd (10.3 m) long and weigh 
13.5 t (13,500 kg) (Fortune et al. 2012). Adults are generally between 14.2 yd (13 m) and 
17.5 yd (16 m) long and can weigh up to 71 t (71,000 kg).  Females are larger than males.  
Females as young as 5 yrs and as old as 21 yrs have been observed with first calves, with a 
mean of 10.1 yrs (Kraus et al. 2007).  Browning et al. (2009) hypothesized, and Fortune et 
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al. (2012) agreed, that females believed to have given first birth at an older age likely 
experienced reproductive failure at an earlier age.  Right whale life expectancy is unclear, 
but 1 individual is known to have reached 65+ yrs of age (Hamilton et al. 1998; Kenney 
2002). 

Diving and Social Behavior 
NARW dive as deep as 306 m (1,003 ft) (Mate et al. 1992).  In the Great South Channel, 
average diving time is close to 2 minutes; average dive depth is 7.3 m (23.95 ft) with a 
maximum of 85.3 m (279.85 ft) (Winn et al. 1995).  In the U.S. Outer Continental Shelf, 
the average diving time is about 7 min, although maximum dive durations are considerably 
longer (CETAP 1982).  For example, Baumgartner and Mate (2003a) reported right whale 
feeding dives were characterized by a rapid descent from the surface to a particular depth 
between 80 and 175 m (262 and 574 ft) with animals’ remaining at those depths for 5-14 
min, then ascending quickly to the surface (Baumgartner and Mate 2003b).  Longer surface 
intervals have been observed for reproductively active females and their calves 
(Baumgartner and Mate 2003b).  

Feeding 
Right whales are ram filter feeders –they open their mouth and swim forward slowly, 
capturing and filtering prey continuously.  Feeding takes place subsurface (subsurface 
feeding) or at the water’s surface (surface skim feeding), depending on the vertical 
distribution of their food species.  The number and type of prey species that right whales 
feed on are likely limited by baleen filtering efficiency and the right whale’s slow 
swimming speed -prey that are too small (< 0.333 mm) won’t be trapped by baleen and 
prey that swim fast will evade a slow moving feeding right whale (Baumgartner et al. 
2007). Consequently, right whales feed on larger species of zooplankton and almost 
exclusively on copepods. Of the different kinds of copepods, North Atlantic right whales 
feed primarily on late stage Calanus finmarchicus –a marine animal about the size of a 
grain of rice (Kenney 2002; Mayo and Marx 1990). 

Vocalizations and Hearing 
NARWs produce a variety of sounds, including moans, screams, gunshots, blows, upcalls, 
downcalls, and warbles that are often linked to specific behaviors (Laurinolli et al. 2003; 
Matthews et al. 2001; Parks et al. 2005; Parks and Tyack 2005; Vanderlaan et al. 2003).  
Sounds can be divided into three main categories: (1) blow sounds; (2) broadband 
impulsive sounds; and (3) tonal call types (Parks and Clark 2007).  Blow sounds are those 
coinciding with an exhalation; it is not known whether these are intentional communication 
signals or just produced incidentally (Parks and Clark 2007).  

Broadband sounds include non-vocal slaps (when the whale strikes the surface of the water 
with parts of its body) and the “gunshot” sound; data suggests that the latter serves a 
communicative purpose (Parks and Clark 2007). Tonal calls can be divided into simple, 
low-frequency, stereo-typed calls and more complex, frequency-modulated, higher-
frequency calls (Parks and Clark 2007). Most of these sounds range in frequency from 0.02 
to 15 kHz (dominant frequency range from 0.02 to less than 2 kHz; durations typically 
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range from 0.01 to multiple seconds) with some sounds having multiple harmonics (Parks 
and Tyack 2005). 

Source levels for some of these sounds have been measured as ranging from 137 to 192 dB 
root-mean-square (rms) re 1 µPa-m (decibels at the reference level of one micropascal at 
one meter) (Parks et al. 2005; Parks and Tyack 2005).  Parks and Clark (2007) suggested 
that the frequency of right whale vocalizations increases significantly during the period 
from dusk until dawn. Recent morphometric analyses of NARW inner ears estimates a 
hearing range of approximately 0.01 to 22 kHz based on established marine mammal 
models (Parks et al. 2007b; Parks and Tyack 2005).  In addition, Parks et al. (2007b) 
estimated the functional hearing range for right whales to be 15 Hz to 18 kHz. 

Status and Distribution 
An estimate of pre-exploitation population size is not available.  Reeves et al. (2007) 
Population Dynamics calculated that a minimum of 5,500 NARW were taken in the 
western North Atlantic between 1634 and 1950, and concluded, “there were at least a few 
thousand whales present in the mid-1600s.” The authors cautioned, however, that the 
record of removals is incomplete, the results were preliminary, and refinements are 
required. Based on back calculations using the present population size and growth rate, the 
population may have numbered less than a few hundred individuals when international 
protection for NARW came into effect (Braham and Rice 1984; Reeves et al. 1992).  

The NARW population was at least 476 in 2011 (Waring et al. 2016). Population models 
suggest that their abundance may have increased at a rate of  approximately 2 % per year 
during the 1980s, but that it declined at about the same rate in the 1990s (Caswell et al. 
1999; Waring et al. 2012).  Analysis of data on the minimum number of whales alive 
during 1990–2010 (based on October 2013 analysis) suggests a positive and slowly 
accelerating trend in population size.  These data reveal an increase in the number of 
catalogued whales with a geometric mean growth rate for the period of 2.6% (Waring et al. 
2015). These population trends are low compared to those for populations of other large 
whales that are recovering, such as south Atlantic right whales and taxonomically similar 
western Arctic bowhead whales, which have had growth rates of 4%–7% or more per year 
for decades. An analysis of the age structure of this population suggests that it contains a 
smaller proportion of juvenile whales than expected (Best et al. 2001b; Hamilton et al. 
1998), which may reflect lowered recruitment and/or high juvenile mortality.   

Because of the species’ low reproductive output and small population size, even low levels 
of human-caused mortality can pose a significant obstacle for NARW recovery.  
Population modeling studies in the late 1990s (Caswell et al. 1999; Fujiwara and Caswell 
2001) indicated that preventing the death of 2 adult females per year could be sufficient to 
reverse the slow decline detected in right whale population trends in the 1990s. 

Historically, the NARW ranged throughout the temperate, subarctic, coastal, and 
continental shelf waters of the North Atlantic Ocean (Braham and Rice 1984; Perry et al. 
1999). Currently, the western NARW population ranges primarily from calving grounds in 
coastal waters of the southeastern United States to feeding grounds in New England waters 
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and the Canadian Bay of Fundy, Scotian Shelf, and Gulf of St. Lawrence.  Knowlton et al. 
(1992) reported several long-distance movements as far north as Newfoundland, the 
Labrador Basin, and southeast of Greenland. In addition, recent sightings of previously 
identified individuals have been made off Iceland, in the old Cape Farewell whaling 
ground east of Greenland (Hamilton et al. 2007), northern Norway (Jacobsen et al. 2004), 
and the Azores (Silva et al. 2012). The September 1999 Norwegian sighting represents 1 
of only 2 published sightings this century of a right whale in Norwegian waters, and the 
first since 1926. Together, these long-range matches indicate an extended range for at least 
some individuals and perhaps the existence of important habitat areas not presently well 
described. The few published records from the Gulf of Mexico (Moore and Clark 1963; 
Schmidly et al. 1972; Ward-Geiger et al. 2011) represent either distributional anomalies, 
normal wanderings of occasional animals, or a more extensive historic range beyond the 
wintering and sole known calving area in the waters of the southeastern United States.  
Whatever the case, the location of some portions of the population is unknown during the 
winter. 

Research results suggest the existence of six major habitats or aggregation areas for 
western NARW: the coastal waters of the southeastern United States; the Great South 
Channel; Georges Bank/Gulf of Maine; Cape Cod and Massachusetts Bays; the Bay of 
Fundy; and the Scotian Shelf.  NARW follow a general annual pattern of migration 
between low latitude winter calving grounds and high latitude summer foraging grounds 
(Kenney 2002; Perry et al. 1999). Still, movements within and between habitats are 
extensive. In 2000, a particular whale was photographed in Florida waters on 12 January, 
then again 11 days later (23 January) in Cape Cod Bay, less than a month later off Georgia 
(16 February), and back in Cape Cod Bay on 23 March; effectively making the round-trip 
migration to the Southeast and back at least twice during the winter season (Brown and 
Marx 2000). Results from satellite tags clearly indicate that sightings separated by perhaps 
2 weeks should not necessarily be assumed to indicate a stationary or resident animal.  
Instead, telemetry data have shown rather lengthy and somewhat distant excursions, 
including into deep water off the continental shelf (Baumgartner and Mate 2005; Mate et 
al. 1997). 

The coastal waters of the southeastern United States are a wintering and sole known 
calving area for NARW.  Sighting records of NARW spotted in the core calving area off 
Georgia and Florida consist of mostly mother-calf pairs and juveniles but also some adult 
males and females without calves (Cole et al. 2013; Kraus and Rolland 2007; Parks et al. 
2007a). Based on preliminary photo-identification analysis of right whale photographs 
collected in the southeastern U.S., the median number of NARWs (including calves, but 
excluding reported or assumed calf mortalities) documented in the southeastern U.S. from 
the 2009-2013 calving seasons is 165 (Right Whale Consortium 2014; K. Jackson, personal 
communication, July 21, 2016; Waring et al. 2016).  Right whale concentrations are 
highest in the core calving area from November 15 through April 15 (71 FR 36299, June 
26, 2006); on rare occasions, right whales have been spotted as early as September and as 
late as July (Taylor et al. 2010).  Most calves are likely born early in the calving season.  
NARW distribution off Georgia and Florida is restricted to the south and east by the warm 
waters of the Gulf Stream, which serves as a thermal limit for NARW (Keller et al. 2006).  
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Water temperature, bathymetry, and surface chop are factors in the distribution of calving 
NARW in the southeastern U.S. (Good 2008; Keller et al. 2012).  Systematic surveys 
conducted off the coast of North Carolina during the winters of 2001 and 2002 sighted 8 
calves, suggest the calving grounds may extend as far north as Cape Fear.  Four of the 
calves were not sighted by surveys conducted further south.  One of the cows 
photographed was new to researchers, having effectively eluded identification over the 
period of its maturation (McLellan et al. 2003).  NARW generally occur off South and 
North Carolina from November 1 through April 30 (NMFS 2008d) and have been sighted 
as far as about 30 nmi offshore (Knowlton et al. 2002; Pabst et al. 2009).  

NARW have been observed from the Mid-Atlantic Bight northward through the Gulf of 
Maine during all months of the year (NMFS 2006b).  Foraging NARW (and their habitat) 
appear to be concentrated in New England waters.  Variation in the abundance and 
development of suitable food patches appears to modify the general patterns of movement 
by reducing peak numbers, stay durations and specific locales (Brown et al. 2001; Kenney 
2001). In particular, large changes in the typical pattern of food abundance will 
dramatically change the general pattern of NARW habitat use (Kenney 2001).   

Threats 
The NARW was severely depleted by commercial whaling.  By the early 1900s, the 
remaining population off North America was reduced to no more than a few hundred 
whales. Despite the existence of protection from commercial whaling since 1935, the 
remaining population has failed to recover.  Given the small population size and low 
annual reproductive rate of NARW, human sources of mortality may have a greater effect 
to relative population growth rate than for other large whale species (Waring et al. 2014). 

The primary causes of the NARW’s failure to recover are deaths resulting from collisions 
with ships and entanglement in commercial fishing gear (Clapham et al. 1999; Knowlton 
and Kraus 2001; Moore et al. 2007; NMFS 2005c).  NARW may not die immediately as 
the result of a vessel strike or entanglement but may gradually weaken or otherwise be 
affected so that further injury or death is likely (Waring et al. 2014).  Collisions or 
entanglements may result in systemic infection, debilitation from tissue damage and 
emaciation from a negative energy budget (Cassoff et al. 2011; van der Hoop et al. 2013).  
Any injury or entanglement that restricts a NARW from rotating its jaw while feeding, 
prevents it from forming a hydrostatic oral seal, compromises the integrity of its baleen, or 
swim at speeds necessary to capture preferred prey will have a negative effect on its 
foraging capabilities and may lead to starvation (Cassoff et al. 2011).   

The occurrence of skin lesions has been documented, in NARW with an apparent increase 
in frequency culminating in the late 1990s.  Of 439 NARW sighted between 1980 and 
2002, 51.7% exhibited white skin lesions (Hamilton and Marx 2005).  The origins and 
significance of these lesions are unknown, and further research is required to determine 
whether they represent a topical or systemic health problem for the affected animals. 
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Vessel Collisions 
An average of approximately 2 known vessel collision-related NARW deaths have 
occurred annually over the last decade (Henry et al. 2012; Waring et al. 2012) and an 
average of 1.2 known vessel-strike related fatalities occurred in the period 2006–2010 
(Waring et al. 2012).  NOAA believes the actual number of deaths can possibly be higher 
than those documented, as some deaths likely go undetected or unreported.  In many cases 
when deaths are observed, it is not possible to determine the cause of death from recovered 
carcasses due, for example, to advanced decomposition.  Kraus et al. (2005) reported that 
the number of documented deaths may be as little as 17% percent of the actual number of 
deaths from all sources.  Studies indicate that female (van der Hoop et al. 2013) and sub-
adult (Knowlton and Kraus 2001) NARW are more often ship-strike victims than are other 
age and gender classes. Although the reasons for this are not clear, one factor may be that 
pregnant females and females with nursing calves may spend more time at the surface 
where they are vulnerable to being struck. The effect of this on population recovery may 
be particularly profound if the lost female is at the height of, or just entering, her most 
reproductively active years because of the loss of her reproductive potential, and that of her 
female offspring, indefinitely. 

The number of NARW deaths resulting from vessel collisions appears to be related to an 
overlap between important right whale feeding, calving, and migratory habitats and 
shipping corridors along the eastern United States and Canada.  Most NARW that died as a 
result of ship collisions were first reported dead in or near major shipping channels off east 
coast ports between Jacksonville, Florida, and New Brunswick, Canada.  NARW appear to 
be particularly vulnerable to ship strikes in the calving and nursery area off 
Georgia/Florida (Vanderlaan et al. 2009).  Based on massive injuries to whales killed by 
ships (e.g., crushed skulls, internal hemorrhaging, severed tail stocks, and deep, broad 
propeller wounds) (Campbell-Malone et al. 2008), it appears that many NARW killed by 
vessels are victims of collisions with large ships. 

Vessel speed has been implicated as a principal causal factor in the severity of vessel 
collisions with large whales (73 FR 60173, October 10, 2008).  As vessel speed increases, 
the probability of serious injury or death of a whale involved in a strike increases (Pace III 
and Silber 2005; Vanderlaan and Taggart 2007).  Additionally, as vessel speed increases, 
so does both the size of the zone of influence around the hull of a vessel (i.e., the area in 
which a whale is vulnerable to a strike or might be drawn into a strike) and acceleration 
(i.e., impact velocity) experienced by the whale involved in a collision (Campbell-Malone 
2007; Silber et al. 2010). Conversely, restricting vessel speeds to 10-knots (11.5 mph) or 
less likely reduces the risk of ship strike by 80-90% (Conn and Silber 2013). 

Various types and sizes of vessels have been involved in ship strikes with large whales, 
including container/cargo ships/freighters, tankers, steamships, U.S. Coast Guard vessels, 
Navy vessels, cruise ships, ferries, recreational vessels, fishing vessels, whale-watching 
vessels, and other vessels (Jensen and Silber 2003).  In March 2008, a 43-ft vessel traveling 
at 18-19 knots (20.7 – 21.86 mph) struck and seriously injured an adult female NARW, 
e.g., No. 2324, about 8 nmi off the north end of Cumberland Island, Georgia (George and 
Naessig 2006; Zoodsma 2005).  This animal was last seen in September 2005 when she 
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was spotted in Massachusetts Bay in exceptionally poor health (Waring et al. 2012) and is 
presumed dead.  In May 2009, a 33.7- ft vessel reportedly struck and killed a 21.3- ft 
southern right whale calf in New South Wales, Australia (Service 2009). 

Fisheries 
Entanglement in fixed fishing gear is another leading cause of NARW mortality (Knowlton 
et al. 2012; NMFS 2005c).  Entanglement mortality and its effects on the NARW 
population are likely underestimated because fishers may not report entanglements, and it’s 
likely that carcasses from offshore are not detected or recovered (Cole et al. 2006).  From 
2006 through 2010, 9 of 15 records of mortality or serious injury involved entanglement or 
fishery interactions (Waring et al. 2012).  Entanglement records from 1990 through 2010 
maintained by NMFS Northeast Regional Office (NMFS, unpublished data) included 74 
confirmed NARW entanglements, including NARW in weirs, gillnets, and trailing line and 
buoys. Because whales sometimes free themselves of gear following an entanglement 
event, scarring may be a better indicator of fisheries interaction than entanglement records.  
In an analysis of the scarification of NARW, 519 of 626 (83%) whales examined had been 
scarred at least once by fishing gear (Knowlton et al. 2005).  Knowlton et al. (2012) also 
found that on average, 26% of all NARW are entangled annually.  Over time, there has 
been a trend in entanglement severity and a disproportionate number of the severe 
entanglements involve juveniles (Knowlton et al. 2012).   

Information from an entanglement event seldom includes the detail necessary to assign the 
entanglements to a particular fishery or location.  Johnson et al. (2005) analyzed 
entanglements of 31 right whales and found that all types of fixed fishing gear and any part 
of the gear were involved in entanglements.  When gear type was identified, pot gear and 
gillnet gear represented 71% and 14% of entanglements, respectively.  The authors pointed 
out that buoy lines were involved in 51% of entanglements and suggested that 
entanglement risk is elevated by any line that rises in the water column.  Mouth 
entanglements were both frequent and deadly.  Mouth entanglements likely occur when a 
whale’s mouth is open giving rise to speculation that entanglements occur when whales are 
feeding (Johnson et al. 2005).  Occasionally, right whales with open mouths are observed 
in the southeastern U.S. calving area.  A single female right whale was seen skim feeding 
off Georgia in February 2013 (A. Knowlton, New England Aquarium, pers. comm. to B. 
Zoodsma, NMFS SERO PRD, March 31, 2015).  

Calves and juveniles become entangled more than adults; they are also more likely to 
suffer deep wounds (>8 cm) from entanglement.  Knowlton et al. (2011) studied ropes that 
were removed from entangled right whales (dead and alive) and suggested that a whale’s 
ability to break free of entangling gear is related to its age.  Breaking strength of rope also 
influences a whale’s ability to break free of entangling gear.  Knowlton et al. (2015) 
suggests that use of ropes with breaking strengths less than or equal to 1700 lbs may reduce 
the number of life-threatening entanglements for large whales by at least 72%. 

Gear trailing behind a right whale creates substantial drag and may also inhibit foraging 
(van der Hoop et al. 2014).  Entanglements may reduce a whale’s ability to maneuver, 
making it more susceptible to ship strikes (NMFS 2006b). 
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Man-made Noise 
Noise in the marine environment has received a lot of attention in recent years and is likely 
to continue to receive attention in the foreseeable future.  Several investigators have argued 
that anthropogenic sources of noise have increased ambient noise levels in the ocean over 
the last 50 years (D'Spain 2003; Jasny et al. 2005; Richardson et al. 1995).  Man-made 
noises that could affect ambient noise arise from the following general types of activities in 
and near the sea, any combination of which can contribute to the total noise at any one 
place and time.  These noises include maritime activities, dredging, construction; mineral 
exploration in offshore areas; geophysical (seismic) surveys; sonars; explosions; and ocean 
research activities. Much of the increase in ambient noise is due to increased shipping as 
ships become more numerous and of larger tonnage and seismic exploration (D'Spain 
2003; Hildebrand 2009). Commercial fishing vessels, cruise ships, transport boats, 
airplanes, helicopters and recreational boats all contribute sound into the ocean (D'Spain 
2003; Richardson et al. 1995). The military uses sound to test the construction of new 
vessels as well as for naval operations. Energy exploration and construction is expected to 
accelerate along the Southeast U.S. coast. 

Surface shipping is the most widespread source of man-made, low frequency (0 to 1,000 
Hz) noise in the oceans (Simmonds and Hutchinson 1996).  Source levels for commercial 
ships range from 180-195 dB re 1 μPa which dominate underwater noise in the 10-500 Hz 
frequency bands (D'Spain 2003; Hildebrand 2009).  The Navy estimated that the 60,000 
vessels of the world’s merchant fleet annually emit low frequency sound into the world’s 
oceans for the equivalent of 21.9 million days, assuming that 80 % of the merchant ships 
are at sea at any one time (NMFS and USN).  Ross (1976) has estimated that between 1950 
and 1975 shipping had caused a rise in ambient ocean noise levels of 10 dB with propeller 
cavitation primarily responsible for the increase.  He predicted that this would increase by 
another 5 dB by the beginning of the twenty-first century. 

Jasny et al. (2005) and more recently Clark et al. (2009a) identified the increasing levels of 
man-made noise as a habitat concern for whales because of its potential effect on their 
ability to communicate.  Masking can reduce the range of communication particularly 
long-range communication.  Communication masking appears to be of particular concern 
for NARW because their predicted hearing range, 12 Hz–22 kHz, and lower source levels 
of their contact calls overlaps with most noises from shipping activities (Clark et al. 2009b; 
Parks 2003; Parks and Clark 2007). Acoustic disruptions that interfere with 
communication may affect NARWs’ ability to find mates and learn about feeding 
opportunities (Clark et al. 2009a). Rolland et al. (2012) found that ship noise increases 
stress in NARW.  Chronic stress can suppress growth, immune system function and 
reproduction (Rolland et al. 2012). NARW are likely to be more vulnerable to harmful 
effects of communication masking than other large whales because of their low population 
size and low call density (Hatch et al. 2012).   

Recent scientific evidence suggests that right whales compensate for masking by changing 
the frequency, source level, redundancy, or timing of their signals, but the long-term 
implications of these adjustments are currently unknown (Parks 2003; Parks and Tyack 
2005). 
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Many researchers have described behavioral responses of marine mammals to the sounds 
produced by helicopters and fixed-wing aircraft, boats and ships, as well as dredging and 
construction (Richardson et al. 1995). Most observations have been limited to short term 
behavioral responses, which included cessation of feeding, resting, or social interactions, 
however, habitat abandonment can lead to more long-term effects which may have 
implications at the population level.  Because responses to man-made noise vary between 
species and individuals within species, it is difficult to determine long-term effects.   

“Small Population Dynamics” 
The legacy effects of whaling are still present in the NARW population in that the 
population is sufficiently small to experience “small population dynamics” (Caughley 
1994; Lande 1993; Lande et al. 2003; Melbourne and Hastings 2008).  That is, we expect 
NARW to have higher probabilities of becoming extinct because of demographic 
stochasticity (Coulson et al. 2006), demographic heterogeneity (Fox 2005) -including 
stochastic sex determination (Lande et al. 2003) -and the effects of these phenomena 
interacting with environmental variability.  Demographic stochasticity refers to the 
randomness in the birth or death of an individual in a population, which results in random 
variation on how many young that individuals produce during their lifetime and when they 
die. Demographic heterogeneity refers to variation in lifetime reproductive success of 
individuals in a population (generally, the number of reproductive adults an individual 
produces over their reproductive lifespan), such that the deaths of different individuals 
have different effects on the growth or decline of a population (Coulson et al. 2006).  
Stochastic sex determination refers to the randomness in the sex of offspring such that 
sexual ratios in population fluctuate over time (Melbourne and Hastings 2008).  

At small population sizes, populations experience higher extinction probabilities because 
of their population size, because stochastic sexual determination can leave them with all 
males or all females (which occurred to the heath hen and dusky seaside sparrow just 
before they became extinct), or because the loss of individuals with high reproductive 
success has a disproportionate effect on the rate at which the population declines (Coulson 
et al. 2006). In general, an individual’s contribution to the growth (or decline) of the 
population it represents depends, in part, on the number of individuals in the population: 
the smaller the population, the more the performance of a single individual is likely to 
affect the population’s growth or decline (Coulson et al. 2006).  Given the small size of the 
NARW population, the performance (“fitness” measured as the longevity of individuals 
and their reproductive success over their lifespan) of individual whales would be expected 
to have appreciable consequences for the growth or decline of the population.  Evidence of 
the small population dynamics of NARW appears in demographic models that suggest that 
the death or survival of 1 or 2 individual animals is sufficient to determine whether NARW 
are likely to accelerate or abate the rate at which their population continues to decline 
(Fujiwara and Caswell 2001).  

These phenomena would increase the extinction probability of NARW and amplify the 
potential consequences of human-related activities on this species.  Based on their 
population size and population ecology (that is, slow-growing mammals that give birth to 
single calves with several years between births), we assume that NARW would have 
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elevated extinction probabilities because of exogenous threats caused by anthropogenic 
activities that result in the death or injury of individual whales (for example, ship strikes or 
entanglement) and natural phenomena (such as disease, predation, or changes in the 
distribution and abundance of their prey in response to changing climate) as well as 
endogenous threats resulting from the small size of their population. Based on the number 
of other species in similar circumstances that have become extinct (and the small number 
of species that have avoided extinction in similar circumstances), the longer NARW 
remain in these circumstances, the greater their extinction probability becomes. 

Decreased Reproductive Rate and Genetic Diversity 
Healthy reproduction is critical for the recovery of the NARW (Kraus et al. 2007); 
however, some suggest that the population has been affected by a decreased reproductive 
rate (Best et al. 2001b; Kraus et al. 2001).  Possible factors affecting the NARW 
reproductive rate include reduced genetic diversity (and/or inbreeding), contaminants, 
biotoxins, disease, and nutritional stress (see Environmental Contamination, Biotoxins, 
Disease, and Food Limitations sections for information on those topics).   

The legacy effects of whaling may be a loss of genetic diversity which could affect the 
ability of the current population to successfully reproduce.  (i.e., decreased conceptions, 
increased abortions, and increased neonate mortality).  One hypothesis is that the low level 
of genetic variability in this species produces a high rate of mate incompatibility and 
unsuccessful pregnancies (Frasier et al. 2007). Studies by Schaeff et al. (1997) and Malik 
et al. (2000) indicate that NARW are less genetically diverse than South Atlantic right 
whales (Eubalaena australis). Still, several apparently healthy populations of cetaceans, 
such as sperm whales and pilot whales, have even lower genetic diversity than observed for 
western NARW (IWC 2001). 

Environmental Contamination and Endocrine Disruptors 
Similarly, while contaminant studies have confirmed that NARW are exposed to and 
accumulate contaminants, researchers could not conclude that these contaminant loads 
were negatively affecting NARW reproductive success since concentrations were lower 
than those found in marine mammals proven to be affected by polychlorinated biphenyls 
(PCBs), and dichlorodiphenyltrichloroethane (DDT) (Weisbrod et al. 2000).  Another suite 
of contaminants (i.e., antifouling agents and flame retardants) that have been proven to 
disrupt reproductive patterns and have been found in other marine animals, have raised 
new concerns (Kraus et al. 2007). Recent data also support a hypothesis that chromium, an 
industrial pollutant, may be a concern for the health of the NARW and that inhalation may 
be an important exposure route (Wise et al. 2008). 

A number of diseases could be also affecting reproduction; however, tools for assessing 
disease factors in free-swimming large whales currently do not exist (Kraus et al. 2007).  
Once developed, such methods may allow for the evaluation of disease effects on NARW. 

Harmful Algal Blooms and Biotoxins 
Impacts of biotoxins on marine mammals are also poorly understood, yet data is showing 
that marine algal toxins may play significant roles in mass mortalities of large marine 
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mammals (Rolland et al. 2007).  Fourteen humpback whales found dead in Cape Cod Bay, 
Massachusetts, in the late 1980’s apparently died as the result of eating Atlantic mackerel 
containing paralytic shellfish poisoning (PSP) toxins.  Marine mammals are adapted to 
deep dives by directing blood flow primarily to their heart and brain during deep dives; 
consequently, blood bypasses the organs that “filter” and detoxify blood.  Geraci et al. 
(1989) suggested this adaptation resulted in channeling the toxins directly to the heart and 
brain killing the humpback whales.  Although there are no published data concerning the 
effects of biotoxins on NARW, researchers are now certain that NARW are being exposed 
to measurable quantities of paralytic shellfish poisoning toxins and domoic acid because 
these biotoxins are found in prey upon which right whales feed (Doucette et al. 2006; 
Durbin et al. 2002; Rolland et al. 2007). 

Nutritional Stress 
Data indicating whether NARW are food-limited are difficult to evaluate (Kraus et al. 
2007). NARW seem to have thinner blubber than right whales living in the southern 
Atlantic ocean (i.e., south of the equator) (Kenney 2002; Miller et al. 2011).  Miller et al. 
(2011) suggests that lipids in the blubber are used as energetic support for reproduction in 
female NARW.  In the same study, blubber thickness was also compared among years of 
differing prey abundances. During a year of low prey abundances, NARW had 
significantly thinner blubber than during years of greater prey abundances.  The results 
suggest that blubber thickness is indicative of NARW energy balance and that the marked 
fluctuations in the NARW reproduction have a nutritional component (Miller et al. 2011).   

Modeling work by Caswell et al. (1999) and Fujiwara and Caswell (2001) suggests that the 
North Atlantic Oscillation (NAO), a naturally occurring climatic event, affects the survival 
of mothers and the reproductive rate of mature females, and it also seems to affect calf 
survival (Clapham et al. 2002).  Greene et al. (2003) described the potential oceanographic 
processes linking climate variability to the reproduction of NARW.  Climate-driven 
changes in ocean circulation have had a significant impact on the plankton ecology of the 
Gulf of Maine, including effects on Calanus finmarchicus, a primary prey resource for 
NARW. Researchers found that during the 1980s, when the NAO index was 
predominately positive, C. finmarchicus abundance was also high; when a record drop 
occurred in the NAO index in 1996, C. finmarchicus abundance levels also decreased 
significantly. Greene et al. (2003) examined right whale calving rate patterns since the 
early 1980s and found that major multi-year declines in right whale calving rates have 
tracked major multi-year declines in C. finmarchicus abundance since 1982. 

Interspecific competition with either sei whales (Balaenoptera borealis) or planktivorous 
fish may limit northern right whale prey consumption (Kraus et al. 1988; Mitchell 1975; 
Payne et al. 1990). There is also speculation about competition with certain species of fish 
in the Gulf of Maine, including sand lance (Ammodytes spp.), herring (Clupea spp.), 
Atlantic mackerel (Scomber scombrus), river herrings (shad, blueback; Alosa spp.), 
menhaden (Brevoortia tyrannus), and basking sharks (Cetorhinus maximus). While the 
potential for interference competition exists for right whales, direct evidence is essentially 
absent. As noted by Clapham and Brownell Jr. (1996), assertions regarding interspecific 
competition are rarely well defined or ecologically based. 
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Atmospheric Carbon Dioxide and Climate Change 
There is a large and growing body of literature on past, present, and future impacts of 
global climate change.  Global climate change is exacerbated and accelerated by human 
activities such as burning fossil fuels which releases carbon dioxide into the atmosphere.  
Some of the likely effects commonly mentioned are increased frequency of severe weather 
events, changes in sea temperatures and salinity (due to melting ice and increased rainfall), 
ocean currents, and ocean acidification. NOAA’s climate information portal provides 
basic background information on these and other measured or anticipated effects (see 
http://www.climate.gov). 

NARW currently have a range of sub-polar to sub-tropical waters.  An increase in water 
temperature would likely result in a northward shift of range, with both the northern and 
southern limits moving poleward.  The northern limit, which may be determined by 
feeding habitat and the distribution of preferred prey, may shift to a greater extent than the 
southern limit, which requires ideal temperature and water depth for calving.  This may 
result in an unfavorable effect on the NARW due to an increase in the length of migrations 
(MacLeod 2009), or a favorable effect by allowing them to expand their range.  However, a 
northward shift in the suitable calving grounds off the southeast United States based on 
optimal temperatures would involve calving in waters that are generally rougher and thus 
more hazardous for newborn calves. 

An increase in atmospheric carbon dioxide may affect the marine plankton species –a vital 
food source of NARW. The ocean will absorb most atmospheric carbon dioxide released 
by burning fossil fuels. When the ocean absorbs carbon dioxide, pH levels decrease and 
the ocean becomes more acidic (Caldeira and Wickett 2003).  Cripps et al. (2014) 
examined copepod response to increased carbon dioxide levels and found that early stage 
copepod mortality rate increased while reproduction was detrimentally effected by a 35% 
decline in recruitment. A decline in the marine plankton could have serious consequences 
for the marine food web upon which NARW rely.  

Global climate change may affect the timing and extent of population movements, 
abundance, recruitment, distribution, and species composition of prey (Learmonth et al. 
2006). Changes in distribution including displacement from ideal habitats, decline in 
fitness of individuals, population size due to the potential loss of foraging opportunities, 
abundance, migration, community structure, susceptibility to disease and contaminants, 
and reproductive success are all possible effects that may occur as the result of climate 
change (MacLeod 2009). Global climate change may also result in changes to the range 
and abundance of competitors and predators, which will also indirectly affect marine 
mammals (Learmonth et al. 2006).  More information is needed to better determine the full 
and entire suite of impacts of climate change on NARW (Learmonth et al. 2006). 

Predators 
Predation by various large marine aquatic predators is a threat to NARW and, in particular, 
to compromised adults, juveniles, and calves.  Killer whales and large predatory sharks 
have been known to prey on NARW (Kraus 1990; Taylor et al. 2013).  
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Actions Taken to Reduce Threats 

Right Whale Minimum Approach Regulation. On February 13, 1997, NMFS published a 
regulation (62 FR 6729, February 13, 1997), prohibiting all approaches within 500 yd (460 
m) of any right whale, whether by vessel, aircraft or other means.  The goal was to limit 
disturbance of right whales. 

Mandatory Ship Reporting System (MSRS). Established in July 1999, the MSRS requires 
all commercial ships 300 gross tons or greater to report into a shore-based station when 
entering 2 key NARW aggregation areas, one each in waters off the U.S. northeastern and 
southeastern coasts. The U.S. northeast system operates year round; the U.S. southeast 
system is in effect from November 15 to April 15, when right whales aggregate in these 
waters. The MSRS requires mariners to report such things as entry location, destination, 
and ship speed. Reporting prompts an automated return message providing NARW 
sighting locations and information on how collisions can be avoided, thereby providing 
information on right whales directly to mariners as they enter right whale habitat. 

Updating Navigational Aids and Publications: The U.S. Coast Pilot is a set of regionally-
specific references on marine environmental conditions, navigation hazards, and 
regulations. Currently, captains of commercial vessels 1600 gross tons and above are 
required to carry the Coast Pilot when operating in U.S. waters. Since 1997, NMFS has 
provided updated information for U.S. eastern seaboard Coast Pilot guides, including 
information on the status of right whales, times and areas that they occur, threats posed by 
ships, the MSRS, and advice on measures mariners can take to reduce the likelihood of 
hitting right whales. 

Right Whale Recovery Plan Implementation Teams: Following completion of the 1991 
Right Whale Recovery Plan, NMFS established Recovery Plan Implementation Teams, 
comprised of federal and state agencies and other organizations, to advise NMFS on 
actions to aid in the recovery of the species.  Many of the Teams’ activities have centered 
on reducing ship strikes. Both the Northeast and Southeast Implementation Teams were 
instrumental in developing and operating the aircraft survey programs described above.  In 
addition, the Teams have developed and disseminated right whale material to mariners 
including brochures, placards, and training videos.  The Teams have also funded various 
studies and have been an important conduit for information to and from the shipping 
industry and between Federal agencies. 

Shipping Routes: NOAA has worked with the U.S. Coast Guard, other Federal and state 
agencies, and the International Maritime Organization to modify customary shipping routes 
to reduce the co-occurrence of vessels and NARW.  This has included, for example, 
establishing recommended vessel routes within Cape Cod Bay and in NARW nursery areas 
in waters off Georgia and Florida (http://www.nmfs.noaa.gov/pr/shipstrike/routes.htm); 
(Lagueux et al. 2011) modifying the vessel Traffic Separation Scheme servicing Boston; 
and creating an Area To Be Avoided in NARW feeding areas off New England. 

60 

http://www.nmfs.noaa.gov/pr/shipstrike/routes.htm


 
 

 

 

 

 

 

 

 

 

 

Ship Speed Rule 
In October 2008, NMFS established regulations that implement a “10-knot speed 
restriction” for all vessels 65 ft (19.8 m) or longer in certain locations along the east coast 
of the U.S. Atlantic seaboard at certain times of the year to reduce the likelihood of deaths 
and serious injuries to endangered NARW that result from collisions with ships (73 FR 
60173, October 10, 2008). The regulations limit ship speed during times and in areas 
where relatively high right whale and ship densities overlap near a number of U.S. east 
coast ports, at calving/nursery areas in waters off Georgia and Florida, and in New England 
waters. The regulations were made permanent effective December 6, 2013 (78 FR 73726, 
December 9, 2013). 

Atlantic Large Whale Take Reduction Plan (ALWTRP).   
The ALWTRP seeks to reduce serious injury to and/or mortality of North Atlantic right 
and other large whales due to incidental entanglement in U.S. commercial fishing gear.  
Since its implementation in 1997, NMFS has modified the ALWTRP on several occasions 
to address the risk of entanglement in gear employed by gillnet and trap/pot fisheries.  The 
ALWTRP consists of restrictions on where and how gear can be set; research into whale 
populations, whale behavior, and fishing gear; outreach to inform fishers of the 
entanglement problem and to seek their help in understanding and solving the problem; and 
a program to disentangle whales that do get caught in gear. 

3.2.2 General Threats Faced by All Sea Turtle Species 

Sea turtles face numerous natural and man-made threats that shape their status and affect 
their ability to recover.  Many of the threats are either the same or similar in nature for all 
listed sea turtle species, those identified in this section are discussed in a general sense for 
all sea turtles.  Threat information specific to a particular species are then discussed in the 
corresponding status sections where appropriate. 

Fisheries 
Incidental bycatch in commercial fisheries is identified as a major contributor to past 
declines, and threat to future recovery, for all of the sea turtle species (NMFS and USFWS 
1991; NMFS and USFWS 1992; NMFS and USFWS 1993; NMFS and USFWS 2008; 
NMFS et al. 2011b). Domestic fisheries often capture, injure, and kill sea turtles at various 
life stages. Sea turtles in the pelagic environment are exposed to U.S. Atlantic pelagic 
longline fisheries.  Sea turtles in the benthic environment in waters off the coastal United 
States are exposed to a suite of other fisheries in federal and state waters.  These fishing 
methods include trawls, gillnets, purse seines, hook-and-line gear (including bottom 
longlines and vertical lines [e.g., bandit gear, handlines, and rod-reel]), pound nets, and 
trap fisheries.  Refer to the Environmental Baseline section of this opinion for more 
specific information regarding federal and state managed fisheries affecting sea turtles 
within the action area).  The Southeast U.S. shrimp fisheries have historically been the 
largest fishery threat to benthic sea turtles in the southeastern United States, and continue 
to interact with and kill large numbers of sea turtles each year.   
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In addition to domestic fisheries, sea turtles are subject to direct as well as incidental 
capture in numerous foreign fisheries, further impeding the ability of sea turtles to survive 
and recover on a global scale.  For example, pelagic stage sea turtles, especially 
loggerheads and leatherbacks, circumnavigating the Atlantic are susceptible to 
international longline fisheries including the Azorean, Spanish, and various other fleets 
(Aguilar et al. 1994; Bolten et al. 1994).  Bottom longlines and gillnet fishing is known to 
occur in many foreign waters, including (but not limited to) the northwest Atlantic, western 
Mediterranean, South America, West Africa, Central America, and the Caribbean.  Shrimp 
trawl fisheries are also occurring off the shores of numerous foreign countries and pose a 
significant threat to sea turtles similar to the impacts seen in U.S. waters.  Many unreported 
takes or incomplete records by foreign fleets make it difficult to characterize the total 
impact that international fishing pressure is having on listed sea turtles.  Nevertheless, 
international fisheries represent a continuing threat to sea turtle survival and recovery 
throughout their respective ranges. 

Non-Fishery In-Water Activities 
There are also many non-fishery impacts affecting the status of sea turtle species, both in 
the ocean and on land.  In nearshore waters of the United States, the construction and 
maintenance of federal navigation channels has been identified as a source of sea turtle 
mortality. Hopper dredges, which are frequently used in ocean bar channels and 
sometimes in harbor channels and offshore borrow areas, move relatively rapidly and can 
entrain and kill sea turtles (NMFS 1997).  Sea turtles entering coastal or inshore areas have 
also been affected by entrainment in the cooling-water systems of electrical generating 
plants. Other nearshore threats include harassment and/or injury resulting from private and 
commercial vessel operations, military detonations and training exercises, in-water 
construction activities, and scientific research activities.   

Coastal Development and Erosion Control 
Coastal development can deter or interfere with nesting, affect nesting success, and 
degrade nesting habitats for sea turtles.  Structural impacts to nesting habitat include the 
construction of buildings and pilings, beach armoring and renourishment, and sand 
extraction (Bouchard et al. 1998; Lutcavage et al. 1997).  These factors may decrease the 
amount of nesting area available to females and change the natural behaviors of both adults 
and hatchlings, directly or indirectly, through loss of beach habitat or changing thermal 
profiles and increasing erosion, respectively (Ackerman 1997; Witherington et al. 2003; 
Witherington et al. 2007).  In addition, coastal development is usually accompanied by 
artificial lighting which can alter the behavior of nesting adults (Witherington 1992) and is 
often fatal to emerging hatchlings that are drawn away from the water (Witherington and 
Bjorndal 1991). In-water erosion control structures such as breakwaters, groins, and jetties 
can impact nesting females and hatchling as they approach and leave the surf zone or head 
out to sea by creating physical blockage, concentrating predators, creating longshore 
currents, and disrupting of wave patterns. 

Environmental Contamination 
Multiple municipal, industrial, and household sources, as well as atmospheric transport, 
introduce various pollutants such as pesticides, hydrocarbons, organochlorides (e.g., 
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dichlorodiphenyltrichloroethane [DDT], polychlorinated biphenyls [PCB], and 
perfluorinated chemicals [PFC]), and others that may cause adverse health effects to sea 
turtles (Garrett 2004; Grant and Ross 2002; Hartwell 2004; Iwata et al. 1993).  Acute 
exposure to hydrocarbons from petroleum products released into the environment via oil 
spills and other discharges may directly injure individuals through skin contact with oils 
(Geraci 1990), inhalation at the water’s surface, and ingesting compounds while feeding 
(Matkin and Saulitis 1997). Hydrocarbons also have the potential to impact prey 
populations, and therefore may affect listed species indirectly by reducing food availability 
in the action area.   

The April 20, 2010, explosion of the Deepwater Horizon (DWH) oil rig affected sea turtles 
in the Gulf of Mexico. An assessment has been completed on the injury to Gulf of Mexico 
marine life, including sea turtles, resulting from the spill (DWH Trustees 2015).  Following 
the spill, juvenile Kemp’s ridley, green, and loggerhead sea turtles were found in 
Sargassum algae mats in the convergence zones, where currents meet and oil collected.  
Sea turtles found in these areas were often coated in oil and/or had ingested oil.  The spill 
resulted in the direct mortality of many sea turtles and may have had sublethal effects or 
caused environmental damage that will impact other sea turtles into the future.  Information 
on the spill impacts to individual sea turtle species is presented in the Status of the Species 
sections for each species. 

Marine debris is a continuing problem for sea turtles.  Sea turtles living in the pelagic 
environment commonly eat or become entangled in marine debris (e.g., tar balls, plastic 
bags/pellets, balloons, and ghost fishing gear) as they feed along oceanographic fronts 
where debris and their natural food items converge.  This is especially problematic for sea 
turtles that spend all or significant portions of their life cycle in the pelagic environment 
(i.e., leatherbacks, juvenile loggerheads, and juvenile green turtles). 

Climate Change 
There is a large and growing body of literature on past, present, and future impacts of 
global climate change, exacerbated and accelerated by human activities.  Some of the 
likely effects commonly mentioned are sea level rise, increased frequency of severe 
weather events, and change in air and water temperatures.  NOAA’s climate information 
portal provides basic background information on these and other measured or anticipated 
effects (see http://www.climate.gov). 

Climate change impacts on sea turtles currently cannot be predicted with any degree of 
certainty; however, significant impacts to the hatchling sex ratios of sea turtles may result 
(NMFS and USFWS 2007c). In sea turtles, sex is determined by the ambient sand 
temperature (during the middle third of incubation) with female offspring produced at 
higher temperatures and males at lower temperatures within a thermal tolerance range of 
25°-35°C (Ackerman 1997).  Increases in global temperature could potentially skew future 
sex ratios toward higher numbers of females (NMFS and USFWS 2007c).   

The effects from increased temperatures may be intensified on developed nesting beaches 
where shoreline armoring and construction have denuded vegetation.  Erosion control 
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structures could potentially result in the permanent loss of nesting beach habitat or deter 
nesting females (NRC 1990). These impacts will be exacerbated by sea level rise.  If 
females nest on the seaward side of the erosion control structures, nests may be exposed to 
repeated tidal overwash (NMFS and USFWS 2007e).  Sea level rise from global climate 
change is also a potential problem for areas with low-lying beaches where sand depth is a 
limiting factor, as the sea may inundate nesting sites and decrease available nesting habitat 
(Baker et al. 2006; Daniels et al. 1993; Fish et al. 2005).  The loss of habitat as a result of 
climate change could be accelerated due to a combination of other environmental and 
oceanographic changes such as an increase in the frequency of storms and/or changes in 
prevailing currents, both of which could lead to increased beach loss via erosion (Antonelis 
et al. 2006; Baker et al. 2006). 

Other changes in the marine ecosystem caused by global climate change (e.g., ocean 
acidification, salinity, oceanic currents, dissolved oxygen levels, nutrient distribution) 
could influence the distribution and abundance of lower trophic levels (e.g., phytoplankton, 
zooplankton, submerged aquatic vegetation, crustaceans, mollusks, forage fish) which 
could ultimately affect the primary foraging areas of sea turtles.   

Other Threats 
Predation by various land predators is a threat to developing nests and emerging hatchlings.  
The major natural predators of sea turtle nests are mammals, including raccoons, dogs, 
pigs, skunks, and badgers. Emergent hatchlings are preyed upon by these mammals as 
well as ghost crabs, laughing gulls, and the exotic South American fire ant (Solenopsis 
invicta). In addition to natural predation, direct harvest of eggs and adults from beaches in 
foreign countries continues to be a problem for various sea turtle species throughout their 
ranges (NMFS and USFWS 2008). 

Diseases, toxic blooms from algae and other microorganisms, and cold stunning events are 
additional sources of mortality that can range from local and limited to wide-scale and 
impacting hundreds or thousands of animals. 

3.2.3 Loggerhead Sea Turtles – Northwest Atlantic DPS 

The loggerhead sea turtle was listed as a threatened species throughout its global range on 
July 28, 1978. NMFS and USFWS published a Final Rule which designated 9 DPSs for 
loggerhead sea turtles (76 FR 58868, September 22, 2011, and effective October 24, 2011).  
This rule listed the following DPSs: (1) Northwest Atlantic Ocean (threatened), (2) 
Northeast Atlantic Ocean (endangered), (3) South Atlantic Ocean (threatened), (4) 
Mediterranean Sea (endangered), (5) North Pacific Ocean (endangered), (6) South Pacific 
Ocean (endangered), (7) North Indian Ocean (endangered), (8) Southeast Indo-Pacific 
Ocean (endangered), and (9) Southwest Indian Ocean (threatened).  The Northwest 
Atlantic (NWA) DPS is the only one that occurs within the action area, and therefore it is 
the only one considered in this Opinion. 
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Species Description and Distribution 
Loggerheads are large sea turtles.  Adults in the southeast United States average about 3 ft 
(92 cm) long, measured as a straight carapace length (SCL), and weigh approximately 255 
lb (116 kg) (Ehrhart and Yoder 1978).  Adult and subadult loggerhead sea turtles typically 
have a light yellow plastron and a reddish brown carapace covered by non-overlapping 
scutes that meet along seam lines.  They typically have 11 or 12 pairs of marginal scutes, 5 
pairs of costal scutes, 5 vertebral scutes, and a nuchal (precentral) scute that is in contact 
with the first pair of costal scutes (Dodd Jr. 1988). 

The loggerhead sea turtle inhabits continental shelf and estuarine environments throughout 
the temperate and tropical regions of the Atlantic, Pacific, and Indian Oceans (Dodd Jr. 
1988). Habitat uses within these areas vary by life stage.  Juveniles are omnivorous and 
forage on crabs, mollusks, jellyfish, and vegetation at or near the surface (Dodd Jr. 1988).  
Subadult and adult loggerheads are primarily found in coastal waters and eat benthic 
invertebrates such as mollusks and decapod crustaceans in hard bottom habitats.   

The majority of loggerhead nesting occurs at the western rims of the Atlantic and Indian 
Oceans concentrated in the north and south temperate zones and subtropics (NRC 1990).  
For the NWA DPS, most nesting occurs along the coast of the United States, from southern 
Virginia to Alabama.  Additional nesting beaches for this DPS are found along the northern 
and western Gulf of Mexico, eastern Yucatán Peninsula, at Cay Sal Bank in the eastern 
Bahamas (Addison 1997; Addison and Morford 1996), off the southwestern coast of Cuba 
(Moncada Gavilan 2001), and along the coasts of Central America, Colombia, Venezuela, 
and the eastern Caribbean Islands. 

Non-nesting, adult female loggerheads are reported throughout the U.S. Atlantic, Gulf of 
Mexico, and Caribbean Sea. Little is known about the distribution of adult males who are 
seasonally abundant near nesting beaches. Aerial surveys suggest that loggerheads as a 
whole are distributed in U.S. waters as follows: 54% off the southeast U.S. coast, 29% off 
the northeast U.S. coast, 12% in the eastern Gulf of Mexico, and 5% in the western Gulf of 
Mexico (TEWG 1998a).   

Within the NWA DPS, most loggerhead sea turtles nest from North Carolina to Florida and 
along the Gulf Coast of Florida.  Previous Section 7 analyses have recognized at least 5 
western Atlantic subpopulations, divided geographically as follows: (1) a Northern nesting 
subpopulation, occurring from North Carolina to northeast Florida at about 29ºN; (2) a 
South Florida nesting subpopulation, occurring from 29°N on the east coast of the state to 
Sarasota on the west coast; (3) a Florida Panhandle nesting subpopulation, occurring at 
Eglin Air Force Base and the beaches near Panama City, Florida; (4) a Yucatán nesting 
subpopulation, occurring on the eastern Yucatán Peninsula, Mexico (Márquez M. 1990; 
TEWG 2000a); and (5) a Dry Tortugas nesting subpopulation, occurring in the islands of 
the Dry Tortugas, near Key West, Florida (NMFS 2001).   

The recovery plan for the Northwest Atlantic population of loggerhead sea turtles 
concluded that there is no genetic distinction between loggerheads nesting on adjacent 
beaches along the Florida Peninsula.  It also concluded that specific boundaries for 
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subpopulations could not be designated based on genetic differences alone.  Thus, the 
recovery plan uses a combination of geographic distribution of nesting densities, 
geographic separation, and geopolitical boundaries, in addition to genetic differences, to 
identify recovery units. The recovery units are as follows: (1) the Northern Recovery Unit 
(Florida/Georgia border north through southern Virginia), (2) the Peninsular Florida 
Recovery Unit (Florida/Georgia border through Pinellas County, Florida), (3) the Dry 
Tortugas Recovery Unit (islands located west of Key West, Florida), (4) the Northern Gulf 
of Mexico Recovery Unit (Franklin County, Florida, through Texas), and (5) the Greater 
Caribbean Recovery Unit (Mexico through French Guiana, the Bahamas, Lesser Antilles, 
and Greater Antilles) (NMFS and USFWS 2008).  The recovery plan concluded that all 
recovery units are essential to the recovery of the species.  Although the recovery plan was 
written prior to the listing of the NWA DPS, the recovery units for what was then termed 
the Northwest Atlantic population apply to the NWA DPS. 

Life History Information 
The Northwest Atlantic Loggerhead Recovery Team defined the following 8 life stages for 
the loggerhead life cycle, which include the ecosystems those stages generally use: (1) egg 
(terrestrial zone), (2) hatchling stage (terrestrial zone), (3) hatchling swim frenzy and 
transitional stage (neritic zone10), (4) juvenile stage (oceanic zone), (5) juvenile stage 
(neritic zone), (6) adult stage (oceanic zone), (7) adult stage (neritic zone), and (8) nesting 
female (terrestrial zone) (NMFS and USFWS 2008).  Loggerheads are long-lived animals.  
They reach sexual maturity between 20-38 years of age, although age of maturity varies 
widely among populations (Frazer and Ehrhart 1985; NMFS 2001).  The annual mating 
season occurs from late March to early June, and female turtles lay eggs throughout the 
summer months.  Females deposit an average of 4.1 nests within a nesting season (Murphy 
and Hopkins 1984), but an individual female only nests every 3.7 years on average (Tucker 
2010). Each nest contains an average of 100-126 eggs (Dodd Jr. 1988) which incubate for 
42-75 days before hatching (NMFS and USFWS 2008).  Loggerhead hatchlings are 1.5-2 
in long and weigh about 0.7 oz (20 g). 

As post-hatchlings, loggerheads hatched on U.S. beaches enter the “oceanic juvenile” life 
stage, migrating offshore and becoming associated with Sargassum habitats, driftlines, and 
other convergence zones (Carr 1986; Conant et al. 2009; Witherington 2002).  Oceanic 
juveniles grow at rates of 1-2 in (2.9-5.4 cm) per year (Bjorndal et al. 2003; Snover 2002) 
over a period as long as 7-12 years (Bolten et al. 1998) before moving to more coastal 
habitats. Studies have suggested that not all loggerhead sea turtles follow the model of 
circumnavigating the North Atlantic Gyre as pelagic juveniles, followed by permanent 
settlement into benthic environments (Bolten and Witherington 2003; Laurent et al. 1998).  
These studies suggest some turtles may either remain in the oceanic habitat in the North 
Atlantic longer than hypothesized, or they move back and forth between oceanic and 
coastal habitats interchangeably (Witzell 2002).  Stranding records indicate that when 
immature loggerheads reach 15-24 in (40-60 cm) SCL, they begin to reside in coastal 
inshore waters of the continental shelf throughout the U.S. Atlantic and Gulf of Mexico 
(Witzell 2002).    

10 Neritic refers to the nearshore marine environment from the surface to the sea floor where water depths do 
not exceed 200 meters. 
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After departing the oceanic zone, neritic juvenile loggerheads in the Northwest Atlantic 
inhabit continental shelf waters from Cape Cod Bay, Massachusetts, south through Florida, 
The Bahamas, Cuba, and the Gulf of Mexico.  Estuarine waters of the United States, 
including areas such as Long Island Sound, Chesapeake Bay, Pamlico and Core Sounds, 
Mosquito and Indian River Lagoons, Biscayne Bay, Florida Bay, as well as numerous 
embayments fringing the Gulf of Mexico, comprise important inshore habitat.  Along the 
Atlantic and Gulf of Mexico shoreline, essentially all shelf waters are inhabited by 
loggerheads (Conant et al. 2009). 

Like juveniles, non-nesting adult loggerheads also use the neritic zone.  However, these 
adult loggerheads do not use the relatively enclosed shallow-water estuarine habitats with 
limited ocean access as frequently as juveniles.  Areas such as Pamlico Sound, North 
Carolina, and the Indian River Lagoon, Florida, are regularly used by juveniles but not by 
adult loggerheads. Adult loggerheads do tend to use estuarine areas with more open ocean 
access, such as the Chesapeake Bay in the U.S. mid-Atlantic.  Shallow-water habitats with 
large expanses of open ocean access, such as Florida Bay, provide year-round resident 
foraging areas for significant numbers of male and female adult loggerheads (Conant et al. 
2009). 

Offshore, adults primarily inhabit continental shelf waters, from New York south through 
Florida, The Bahamas, Cuba, and the Gulf of Mexico.  Seasonal use of mid-Atlantic shelf 
waters, especially offshore New Jersey, Delaware, and Virginia during summer months, 
and offshore shelf waters, such as Onslow Bay (off the North Carolina coast), during 
winter months has also been documented (Hawkes et al. 2007); Georgia Department of 
Natural Resources, unpublished data; South Carolina Department of Natural Resources, 
unpublished data). Satellite telemetry has identified the shelf waters along the west Florida 
coast, The Bahamas, Cuba, and the Yucatán Peninsula as important resident areas for adult 
female loggerheads that nest in Florida (Foley et al. 2008a; Girard et al. 2009; Hart et al. 
2012). The southern edge of the Grand Bahama Bank is important habitat for loggerheads 
nesting on the Cay Sal Bank in The Bahamas, but nesting females are also resident in the 
bights of Eleuthera, Long Island, and Ragged Islands.  They also reside in Florida Bay in 
the United States, and along the north coast of Cuba (A. Bolten and K. Bjorndal, 
University of Florida, unpublished data).  Moncada et al. (2010) report the recapture of 5 
adult female loggerheads in Cuban waters originally flipper-tagged in Quintana Roo, 
Mexico, which indicates that Cuban shelf waters likely also provide foraging habitat for 
adult females that nest in Mexico. 

Status and Population Dynamics  
A number of stock assessments and similar reviews (Conant et al. 2009; Heppell et al. 
2003a; NMFS-SEFSC 2009; NMFS 2001; NMFS and USFWS 2008; TEWG 1998a; 
TEWG 2000a; TEWG 2009) have examined the stock status of loggerheads in the Atlantic 
Ocean, but none have been able to develop a reliable estimate of absolute population size.   

Numbers of nests and nesting females can vary widely from year to year.  Nesting beach 
surveys, though, can provide a reliable assessment of trends in the adult female population, 
due to the strong nest site fidelity of female loggerhead sea turtles, as long as such studies 
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are sufficiently long and survey effort and methods are standardized (e.g., (NMFS and 
USFWS 2008). NMFS and USFWS (2008) concluded that the lack of change in 2 
important demographic parameters of loggerheads, remigration interval and clutch 
frequency, indicate that time series on numbers of nests can provide reliable information on 
trends in the female population.   

Peninsular Florida Recovery Unit 
The Peninsular Florida Recovery Unit (PFRU) is the largest loggerhead nesting 
assemblage in the Northwest Atlantic.  A near-complete nest census (all beaches including 
index nesting beaches) undertaken from 1989 to 2007 showed an average of 64,513 
loggerhead nests per year, representing approximately 15,735 nesting females per year 
(NMFS and USFWS 2008). The statewide estimated total for 2013 was 77,975 nests 
(FWRI nesting database).   

In addition to the total nest count estimates, the Florida Fish and Wildlife Research 
Institute (FWRI) uses an index nesting beach survey method.  The index survey uses 
standardized data-collection criteria to measure seasonal nesting and allow accurate 
comparisons between beaches and between years.  This provides a better tool for 
understanding the nesting trends (Figure 3.2).  FWRI performed a detailed analysis of the 
long-term loggerhead index nesting data (1989-2015; 
http://myfwc.com/research/wildlife/sea-turtles/nesting/loggerhead-trends/). Over that time 
period, 3 distinct trends were identified. From 1989-1998, there was a 24% increase that 
was followed by a sharp decline over the subsequent 9 years.  A large increase in 
loggerhead nesting has occurred since, as indicated by the 74% increase in nesting between 
2008 and 2015. FWRI examined the trend from the 1998 nesting high through 2015 and 
found that the decade-long post-1998 decline was replaced with a slight but nonsignificant 
increasing trend. Looking at the data from 1989 through 2015 (an increase of over 38%), 
FWRI concluded that there was an overall positive change in the nest counts 
(http://myfwc.com/research/wildlife/sea-turtles/nesting/loggerhead-trends/). 
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Figure 3.2.  Loggerhead sea turtle nesting at Florida index beaches since 1989 
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Northern Recovery Unit 
Annual nest totals from beaches within the Northern Recovery Unit (NRU) averaged 5,215 
nests from 1989-2008, a period of near-complete surveys of NRU nesting beaches 
(Georgia Department of Natural Resources [GADNR] unpublished data, North Carolina 
Wildlife Resources Commission [NCWRC] unpublished data, South Carolina Department 
of Natural Resources [SCDNR] unpublished data), and represent approximately 1,272 
nesting females per year, assuming 4.1 nests per female (Murphy and Hopkins 1984).  The 
loggerhead nesting trend from daily beach surveys showed a significant decline of 1.3% 
annually from 1989-2008. Nest totals from aerial surveys conducted by SCDNR showed a 
1.9% annual decline in nesting in South Carolina from 1980-2008.  Overall, there are 
strong statistical data to suggest the NRU had experienced a long-term decline over that 
period of time.   
Data since that analysis (Table 3.4) are showing improved nesting numbers and a departure 
from the declining trend.  Georgia nesting has rebounded to show the first statistically 
significant increasing trend since comprehensive nesting surveys began in 1989 (Mark 
Dodd, GADNR press release, http://www.georgiawildlife.com/node/3139). South Carolina 
and North Carolina nesting have also begun to improve. 
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Table 3.4. Total NNumber of NNorthern RRecovery Unnits Loggerhhead Nests 
(GADNNR, SCDNR, and NCWRCC nesting dataasets) 
Nests 
Recordded 

2008 2009 20100 20111 20122 2013 2014 

Georgiia 1,6649 9988 1,760 1,9922 2,2411 2,2899 1,196
South 
Carolinna 

4,5500 2,1882 3,141 4,0155 4,6155 5,193 2,083 

North 
Carolinna 

8441 3022 8566 950 1,0744 1,2600 542 

Total 6,9990 3,4772 5,757 6,9577 7,9300 8,7422 3,821 

South CCarolina alsoo conducts aan index beaach nesting suurvey similaar to the one described 
for Floorida. Althouugh the survvey only includes a subseet of nestingg, the standarrdized effort 
and loccations alloww for a betterr representattion of the neesting trend over time. IIncreases in 
nestingg were seen ffor the periood from 20099-2012, and 2012 showss the highest index 
nestingg total since the start of tthe program (Figure 3.3)). 

Figure 33.3.  South Caroolina index nessting beach couunts for loggerrhead sea turtlees (from the SCCDNR website: 
http://wwww.dnr.sc.govv/seaturtle/nest..htm) 

Other NNorthwest AAtlantic DPS Recovery UUnits 
The remmaining 3 reecovery unitss—Dry Torttugas (DTRUU), Northernn Gulf of Meexico 
(NGMRU), and Grreater Caribbbean (GCRUU)—are mucch smaller neesting assemmblages, but 
they arre still considdered essential to the conntinued exisstence of the species. Neesting 
surveys for the DTTRU are condducted as paart of Floridaa’s statewidee survey proggram. 
Surveyy effort was rrelatively staable during tthe 9-year peeriod from 1995-2004, aalthough the 
2002 yyear was missed. Nest coounts rangedd from 168-2270, with a mmean of 246, but there 
was noo detectable ttrend duringg this period (NMFS andd USFWS 20008). Nest counts for thee 
NGMRRU are focussed on indexx beaches ratther than all bbeaches wheere nesting ooccurs. 
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Analysis of the 12-year dataset (1997-2008) of index nesting beaches in the area shows a 
statistically significant declining trend of 4.7% annually. Nesting on the Florida Panhandle 
index beaches, which represents the majority of NGMRU nesting, had shown a large 
increase in 2008, but then declined again in 2009 and 2010 before rising back to a level 
similar to the 2003-2007 average in 2011.  Nesting survey effort has been inconsistent 
among the GCRU nesting beaches, and no trend can be determined for this subpopulation 
(NMFS and USFWS 2008). Zurita et al. (2003) found a statistically significant increase in 
the number of nests on 7 of the beaches on Quintana Roo, Mexico, from 1987-2001, where 
survey effort was consistent during the period.  Nonetheless, nesting has declined since 
2001, and the previously reported increasing trend appears to not have been sustained 
(NMFS and USFWS 2008). 

In-water Trends 
Nesting data are the best current indicator of sea turtle population trends, but in-water data 
also provide some insight.  In-water research suggests the abundance of neritic juvenile 
loggerheads is steady or increasing.  Although Ehrhart et al. (2007) found no significant 
regression-line trend in a long-term dataset, researchers have observed notable increases in 
catch per unit effort (CPUE) (Arendt et al. 2009; Ehrhart et al. 2007; Epperly et al. 2007).   
Researchers believe that this increase in CPUE is likely linked to an increase in juvenile 
abundance, although it is unclear whether this increase in abundance represents a true 
population increase among juveniles or merely a shift in spatial occurrence.  Bjorndal et al. 
(2005), cited in NMFS and USFWS (2008), caution about extrapolating localized in-water 
trends to the broader population and relating localized trends in neritic sites to population 
trends at nesting beaches. The apparent overall increase in the abundance of neritic 
loggerheads in the southeastern United States may be due to increased abundance of the 
largest oceanic/neritic juveniles (historically referred to as small benthic juveniles), which 
could indicate a relatively large number of individuals around the same age may mature in 
the near future (TEWG 2009).  Past in-water studies throughout the eastern United States, 
however, indicated a substantial decrease in the abundance of the smallest oceanic/neritic 
juvenile loggerheads, a pattern corroborated by stranding data (TEWG 2009), but newer 
analysis is needed to determine if this pattern still applies. 

Population Estimate 
The NMFS Southeast Fisheries Science Center developed a preliminary stage/age 
demographic model to help determine the estimated impacts of mortality reductions on 
loggerhead sea turtle population dynamics (NMFS-SEFSC 2009).  The model uses the 
range of published information for the various parameters including mortality by stage, 
stage duration (years in a stage), and fecundity parameters such as eggs per nest, nests per 
nesting female, hatchling emergence success, sex ratio, and remigration interval.  Resulting 
trajectories of model runs for each individual recovery unit, and the western North Atlantic 
population as a whole, were found to be very similar.  The model run estimates from the 
adult female population size for the western North Atlantic (from the 2004-2008 time 
frame), suggest the adult female population size is approximately 20,000-40,000 
individuals, with a low likelihood of females’ numbering up to 70,000 (NMFS-SEFSC 
2009). A less robust estimate for total benthic females in the western North Atlantic was 
also obtained, yielding approximately 30,000-300,000 individuals, up to less than 1 million 
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(NMFS-SEFSC 2009). A preliminary regional abundance survey of loggerheads within 
the northwestern Atlantic continental shelf for positively identified loggerhead in all strata 
estimated about 588,000 loggerheads (interquartile range of 382,000-817,000).  When 
correcting for unidentified turtles in proportion to the ratio of identified turtles, the estimate 
increased to about 801,000 loggerheads (interquartile range of 521,000-1,111,000) 
(NMFS-NEFSC 2011). 

Threats (Specific to Loggerhead Sea Turtles) 
The threats faced by loggerhead sea turtles are well summarized in the general discussion 
of threats in Section 3.2.2. Yet the impact of fishery interactions is a point of further 
emphasis for this species.  The joint NMFS and USFWS Loggerhead Biological Review 
Team determined that the greatest threats to the NWA DPS of loggerheads result from 
cumulative fishery bycatch in neritic and oceanic habitats (Conant et al. 2009).   

Regarding the impacts of pollution, loggerheads may be particularly affected by 
organochlorine contaminants; they have the highest organochlorine concentrations (Storelli 
et al. 2008a) and metal loads (D'Ilio et al. 2011) in sampled tissues among the sea turtle 
species. It is thought that food choices were likely to be the main differentiating factor 
among sea turtle species.  Storelli et al. (2008a) analyzed tissues from stranded loggerhead 
sea turtles and found that mercury accumulates in sea turtle livers while cadmium 
accumulates in their kidneys, as has been reported for other marine organisms like 
dolphins, seals, and porpoises (Law et al. 1991b). 

While oil spill impacts are discussed generally for all species in Section 3.2.2, specific 
impacts of the DWH oil spill event on loggerhead sea turtles are considered here.  Impacts 
to loggerhead sea turtles occurred to offshore small juveniles as well as large juveniles and 
adults. A total of 30,800 small juvenile loggerheads (7.3% of the total small juvenile sea 
turtle exposures to oil from the spill) were estimated to have been exposed to oil.  Of those 
exposed, 10,700 small juveniles are estimated to have died as a result of the exposure.  In 
contrast to small juveniles, loggerheads represented a large proportion of the adults and 
large juveniles exposed to and killed by the oil.  There were 30,000 exposures (almost 52% 
of all exposures for those age/size classes) and 3,600 estimated mortalities.  A total of 265 
nests (27,618 eggs) were also translocated during response efforts, with 14,216 hatchlings 
released, the fate of which is unknown (DWH Trustees 2015).  Additional unquantified 
effects may have included inhalation of volatile compounds, disruption of foraging or 
migratory movements due to surface or subsurface oil, ingestion of prey species 
contaminated with oil and/or dispersants, and loss of foraging resources which could lead 
to compromised growth and/or reproductive potential.  There is no information currently 
available to determine the extent of those impacts, if they occurred.   

Unlike Kemp’s ridleys, the majority of nesting for the Northwest Atlantic Ocean 
loggerhead DPS occurs on the Atlantic coast, and thus loggerheads were impacted to a 
relatively lesser degree.  However, it is likely that impacts to the NGMRU of the NWA 
loggerhead DPS would be proportionally much greater than the impacts occurring to other 
recovery units. Impacts to nesting and oiling effects on a large proportion of the NGMRU 
recovery unit, especially mating and nesting adults likely had an impact on the NGMRU.  
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Based on the response injury evaluations for Florida Panhandle and Alabama nesting 
beaches (which fall under the NFMRU), the Trustees estimated that approximately 20,000 
loggerhead hatchlings were lost due to DWH oil spill response activities on nesting 
beaches. Although the long-term effects remain unknown, the DWH oil spill event 
impacts to the Northern Gulf of Mexico Recovery Unit may result in some nesting declines 
in the future due to a large reduction of oceanic age classes during the DWH oil spill event.  
Although adverse impacts occurred to loggerheads, the proportion of the population that is 
expected to have been exposed to and directly impacted by the DWH oil spill event is 
relatively low. Thus we do not believe a population-level impact occurred due to the 
widespread distribution and nesting location outside of the Gulf of Mexico for this species. 

Specific information regarding potential climate change impacts on loggerheads is also 
available. Modeling suggests an increase of 2°C in air temperature would result in a sex 
ratio of over 80% female offspring for loggerheads nesting near Southport, North Carolina.  
The same increase in air temperatures at nesting beaches in Cape Canaveral, Florida, 
would result in close to 100% female offspring.  Such highly skewed sex ratios could 
undermine the reproductive capacity of the species.  More ominously, an air temperature 
increase of 3°C is likely to exceed the thermal threshold of most nests, leading to egg 
mortality (Hawkes et al. 2007).  Warmer sea surface temperatures have also been 
correlated with an earlier onset of loggerhead nesting in the spring (Hawkes et al. 2007; 
Weishampel et al. 2004), short inter-nesting intervals (Hays et al. 2002), and shorter 
nesting seasons (Pike et al. 2006). 

3.2.4 Leatherback Sea Turtles 

The leatherback sea turtle was listed as endangered throughout its entire range on June 2, 
1970, (35 FR 8491) under the Endangered Species Conservation Act of 1969.   

Species Description and Distribution 
The leatherback is the largest sea turtle in the world, with a curved carapace length (CCL) 
that often exceeds 5 ft (150 cm) and front flippers that can span almost 9 ft (270 cm) 
(NMFS and USFWS 1998b). Mature males and females can reach lengths of over 6 ft (2 
m) and weigh close to 2,000 lb (900 kg). The leatherback does not have a bony shell.  
Instead, its shell is approximately 1.5 in (4 cm) thick and consists of a leathery, oil-
saturated connective tissue overlaying loosely interlocking dermal bones.  The ridged shell 
and large flippers help the leatherback during its long-distance trips in search of food.   

Unlike other sea turtles, leatherbacks have several unique traits that enable them to live in 
cold water. For example, leatherbacks have a countercurrent circulatory system (Greer et 
al. 1973),11 a thick layer of insulating fat (Davenport et al. 1990; Goff and Lien 1988), 

11 Countercurrent circulation is a highly efficient means of minimizing heat loss through the skin's surface 
because heat is recycled.  For example, a countercurrent circulation system often has an artery containing 
warm blood from the heart surrounded by a bundle of veins containing cool blood from the body’s surface.  
As the warm blood flows away from the heart, it passes much of its heat to the colder blood returning to the 
heart via the veins.  This conserves heat by recirculating it back to the body’s core 
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gigantothermy (Paladino et al. 1990),12 and they can increase their body temperature 
through increased metabolic activity (Bostrom and Jones 2007; Southwood et al. 2005).  
These adaptations allow leatherbacks to be comfortable in a wide range of temperatures, 
which helps them to travel further than any other sea turtle species (NMFS and USFWS 
1995). For example, a leatherback may swim more than 6,000 miles (10,000 km) in a 
single year (Benson et al. 2007a; Benson et al. 2011; Eckert 2006; Eckert et al. 2006).  
They search for food between latitudes 71°N and 47°S in all oceans, and travel extensively 
to and from their tropical nesting beaches.  In the Atlantic Ocean, leatherbacks have been 
recorded as far north as Newfoundland, Canada, and Norway, and as far south as Uruguay, 
Argentina, and South Africa (NMFS 2001). 

While leatherbacks will look for food in coastal waters, they appear to prefer the open 
ocean at all life stages (Heppell et al. 2003b).  Leatherbacks have pointed tooth-like cusps 
and sharp-edged jaws that are adapted for a diet of soft-bodied prey such as jellyfish and 
salps. A leatherback’s mouth and throat also have backward-pointing spines that help 
retain jelly-like prey.  Leatherbacks’ favorite prey (e.g., jellyfish) occur commonly in 
temperate and northern or sub-arctic latitudes and likely has a strong influence on 
leatherback distribution in these areas (Plotkin 2003).  Leatherbacks are known to be deep 
divers, with recorded depths in excess of a half-mile (Eckert et al. 1989), but they may also 
come into shallow waters to locate prey items.   

Genetic analyses using microsatellite markers along with mitochondrial DNA and tagging 
data indicate there are 7 groups or breeding populations in the Atlantic Ocean: Florida, 
Northern Caribbean, Western Caribbean, Southern Caribbean/Guianas, West Africa, South 
Africa, and Brazil (TEWG 2007). General differences in migration patterns and foraging 
grounds may occur between the 7 nesting assemblages, although data to support this is 
limited in most cases.  

Life History Information 
The leatherback life cycle is broken into several stages: (1) egg/hatchling, (2) post-
hatchling, (3) juvenile, (4) subadult, and (5) adult.  Leatherbacks are a long-lived species 
that delay age of maturity, have low and variable survival in the egg and juvenile stages, 
and have relatively high and constant annual survival in the subadult and adult life stages 
(Chaloupka 2002; Crouse 1999; Heppell et al. 1999; Heppell et al. 2003b; Spotila et al. 
1996; Spotila et al. 2000). While a robust estimate of the leatherback sea turtle’s life span 
does not exist, the current best estimate for the maximum age is 43 (Avens et al. 2009).  It 
is still unclear when leatherbacks first become sexually mature.  Using 
skeletochronological data, Avens et al. (2009) estimated that leatherbacks in the western 
North Atlantic may not reach maturity until 29 years of age, which is longer than earlier 
estimates of 2-3 years by Pritchard and Trebbau (1984), of 3-6 years by Rhodin (1985), of 
13-14 years for females by Zug and Parham (1996), and 12-14 years for leatherbacks 
nesting in the U.S. Virgin Islands by Dutton et al. (2005).  A more recent study that 
examined leatherback growth rates estimated an age at maturity of 16.1 years (Jones et al. 
2011). 

12 “Gigantothermy” refers to a condition when an animal has relatively high volume compared to its surface 
area, and as a result, it loses less heat. 
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The average size of reproductively active females in the Atlantic is generally 5-5.5 ft (150-
162 cm) CCL (Benson et al. 2007a; Hirth et al. 1993; Starbird and Suarez 1994).  Still, 
females as small as 3.5-4 ft (105-125 cm) CCL have been observed nesting at various sites 
(Stewart et al. 2007). 

Female leatherbacks typically nest on sandy, tropical beaches at intervals of 2-4 years 
(Garcia M. and Sarti 2000; McDonald and Dutton 1996; Spotila et al. 2000).  Unlike other 
sea turtle species, female leatherbacks do not always nest at the same beach year after year; 
some females may even nest at different beaches during the same year (Dutton et al. 2005; 
Eckert 1989; Keinath and Musick 1993; Steyermark et al. 1996).  Individual female 
leatherbacks have been observed with fertility spans as long as 25 years (Hughes 1996).  
Females usually lay up to 10 nests during the 3-6 month nesting season (March through 
July in the United States), typically 8-12 days apart, with 100 eggs or more per nest (Eckert 
et al. 2012; Eckert 1989; Maharaj 2004; Matos 1986; Stewart and Johnson 2006; Tucker 
1988). Yet, up to approximately 30% of the eggs may be infertile (Eckert 1989; Eckert et 
al. 1984; Maharaj 2004; Matos 1986; Stewart and Johnson 2006; Tucker 1988).  The 
number of leatherback hatchlings that make it out of the nest on to the beach (i.e., emergent 
success) is approximately 50% worldwide (Eckert et al. 2012), which is lower than the 
greater than 80% reported for other sea turtle species (Miller 1997).  In the United States, 
the emergent success is higher at 54-72% (Eckert and Eckert 1990; Stewart and Johnson 
2006; Tucker 1988). Thus the number of hatchlings in a given year may be less than the 
total number of eggs produced in a season.  Eggs hatch after 60-65 days, and the hatchlings 
have white striping along the ridges of their backs and on the edges of the flippers.  
Leatherback hatchlings weigh approximately 1.5-2 oz (40-50 g), and have length of 
approximately 2-3 in (51-76 mm), with fore flippers as long as their bodies.  Hatchlings 
grow rapidly with reported growth rates for leatherbacks from 2.5-27.6 in (6-70 cm) in 
length, estimated at 12.6 in (32 cm) per year (Jones et al. 2011).     

In the Atlantic, the sex ratio appears to be skewed toward females.  The Turtle Expert 
Working Group (TEWG) reports that nearshore and onshore strandings data from the U.S. 
Atlantic and Gulf of Mexico coasts indicate that 60% of strandings were females (TEWG 
2007). Those data also show that the proportion of females among adults (57%) and 
juveniles (61%) was also skewed toward females in these areas (TEWG 2007).  James et 
al. (2007) collected size and sex data from large subadult and adult leatherbacks off Nova 
Scotia and also concluded a bias toward females at a rate of 1.86:1.   

The survival and mortality rates for leatherbacks are difficult to estimate and vary by 
location. For example, the annual mortality rate for leatherbacks that nested at Playa 
Grande, Costa Rica, was estimated to be 34.6% in 1993-1994, and 34.0% in 1994-1995 
(Spotila et al. 2000). In contrast, leatherbacks nesting in French Guiana and St. Croix had 
estimated annual survival rates of 91% (Rivalan et al. 2005) and 89% (Dutton et al. 2005), 
respectively. For the St. Croix population, the average annual juvenile survival rate was 
estimated to be approximately 63% and the total survival rate from hatchling to first year 
of reproduction for a female was estimated to be between 0.4% and 2%, assuming age at 
first reproduction is between 9-13 years (Eguchi et al. 2006).  Spotila et al. (1996) 
estimated first-year survival rates for leatherbacks at 6.25%.   
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Migratory routes of leatherbacks are not entirely known; however, recent information from 
satellite tags have documented long travels between nesting beaches and foraging areas in 
the Atlantic and Pacific Ocean basins (Benson et al. 2007a; Benson et al. 2011; Eckert 
2006; Eckert et al. 2006; Ferraroli et al. 2004; Hays et al. 2004; James et al. 2005).  
Leatherbacks nesting in Central America and Mexico travel thousands of miles through 
tropical and temperate waters of the South Pacific (Eckert and Sarti 1997; Shillinger et al. 
2008). Data from satellite tagged leatherbacks suggest that they may be traveling in search 
of seasonal aggregations of jellyfish (Benson et al. 2007b; Bowlby et al. 1994; Graham 
2009; Shenker 1984; Starbird et al. 1993; Suchman and Brodeur 2005).  

Status and Population Dynamics  
The status of the Atlantic leatherback population has been less clear than the Pacific 
population, which has shown dramatic declines at many nesting sites (Santidrián Tomillo 
et al. 2007; Sarti Martínez et al. 2007; Spotila et al. 2000).  This uncertainty has been a 
result of inconsistent beach and aerial surveys, cycles of erosion, and reformation of 
nesting beaches in the Guianas (representing the largest nesting area).  Leatherbacks also 
show a lesser degree of nest-site fidelity than occurs with the hardshell sea turtle species.  
Coordinated efforts of data collection and analyses by the leatherback Turtle Expert 
Working Group have helped to clarify the understanding of the Atlantic population status 
(TEWG 2007).   

The Southern Caribbean/Guianas stock is the largest known Atlantic leatherback nesting 
aggregation (TEWG 2007).  This area includes the Guianas (Guyana, Suriname, and 
French Guiana), Trinidad, Dominica, and Venezuela, with most of the nesting occurring in 
the Guianas and Trinidad. The Southern Caribbean/Guianas stock of leatherbacks was 
designated after genetics studies indicated that animals from the Guianas (and possibly 
Trinidad) should be viewed as a single population.  Using nesting females as a proxy for 
population, the TEWG (2007) determined that the Southern Caribbean/Guianas stock had 
demonstrated a long-term, positive population growth rate.  TEWG observed positive 
growth within major nesting areas for the stock, including Trinidad, Guyana, and the 
combined beaches of Suriname and French Guiana (TEWG 2007).  Wallace et al. (2014) 
report estimated three-generation abundance increases in Trinidad, Guyana, Suriname, and 
French Guiana. 

Researchers believe the cyclical pattern of beach erosion and then reformation has affected 
leatherback nesting patterns in the Guianas.  For example, between 1979 and 1986, the 
number of leatherback nests in French Guiana had increased by about 15% annually 
(NMFS 2001). This increase was then followed by a nesting decline of about 15% 
annually. This decline corresponded with the erosion of beaches in French Guiana and 
increased nesting in Suriname.  This pattern suggests that the declines observed since 1987 
might actually be a part of a nesting cycle that coincides with cyclic beach erosion in 
Guiana (Schulz 1975). Researchers think that the cycle of erosion and reformation of 
beaches may have changed where leatherbacks nest throughout this region.  The idea of 
shifting nesting beach locations was supported by increased nesting in Suriname,13 while 

13 Leatherback nesting in Suriname increased by more than 10,000 nests per year since 1999 with a peak of 
30,000 nests in 2001.  
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the number of nests was declining at beaches in Guiana (Hilterman et al. 2003).  Though 
this information suggested the long-term trend for the overall Suriname and French Guiana 
population was increasing. 

The Western Caribbean stock includes nesting beaches from Honduras to Colombia.  
Across the Western Caribbean, nesting is most prevalent in Costa Rica, Panama, and the 
Gulf of Uraba in Colombia (Duque et al. 2000).  The Caribbean coastline of Costa Rica 
and extending through Chiriquí Beach, Panama, represents the fourth largest known 
leatherback rookery in the world (Troëng et al. 2004).  Examination of data from index 
nesting beaches in Tortuguero, Gandoca, and Pacuaré in Costa Rica indicate that the 
nesting population likely was not growing over the 1995-2005 time series (TEWG 2007).  
Other modeling of the nesting data for Tortuguero indicates a possible 67.8% decline 
between 1995 and 2006 (Troëng et al. 2007).  Wallace et al. (2014) report an estimated 
three-generation abundance change of -72%, -24%, and +6% for Tortuguero, Gandoca, and 
Pacuare, respectively.   

Nesting data for the Northern Caribbean stock is available from Puerto Rico, St. Croix 
(U.S. Virgin Islands), and the British Virgin Islands (Tortola).  In Puerto Rico, the primary 
nesting beaches are at Fajardo and on the island of Culebra.  Nesting between 1978 and 
2005 has ranged between 469-882 nests, and the population has been growing since 1978, 
with an overall annual growth rate of 1.1% (TEWG 2007).  Wallace et al. (2014) report an 
estimated three-generation abundance change of -4% and +5,583% at Culebra and Fajardo, 
respectively.  At the primary nesting beach on St. Croix, the Sandy Point National Wildlife 
Refuge, nesting has varied from a few hundred nests to a high of 1,008 in 2001, and the 
average annual growth rate has been approximately 1.1% from 1986-2004 (TEWG 2007).  
From 2006-2010, Wallace et al. (2014) report an annual growth rate of +7.5% in St. Croix 
and a three-generation abundance change of +1,058%.  Nesting in Tortola is limited, but 
has been increasing from 0-6 nests per year in the late 1980s to 35-65 per year in the 
2000s, with an annual growth rate of approximately 1.2% between 1994 and 2004 (TEWG 
2007). 

The Florida nesting stock nests primarily along the east coast of Florida.  This stock is of 
growing importance, with total nests between 800-900 per year in the 2000s following 
nesting totals fewer than 100 nests per year in the 1980s (Florida Fish and Wildlife 
Conservation Commission, unpublished data).  Using data from the index nesting beach 
surveys, the TEWG (2007) estimated a significant annual nesting growth rate of 1.17% 
between 1989 and 2005. FWC Index Nesting Beach Survey Data generally indicates 
biennial peaks in nesting abundance beginning in 2007 (Figure 3.4 and Table 3.5).  A 
similar pattern was also observed statewide (Table 3.5).  This up-and-down pattern is 
thought to be a result of the cyclical nature of leatherback nesting, similar to the biennial 
cycle of green turtle nesting. Overall, the trend shows growth on Florida’s east coast 
beaches. Wallace et al. (2014) report an annual growth rate of 9.7% and a three-generation 
abundance change of +1,863%. 
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Table 3.5. Number of Leatherback Sea Turtle Nests in Florida 
Nests Recorded 2011 2012 2013 2014 2015 
Index Nesting Beaches 625 515 322 641 489 
Statewide 1,653 1,712 896 1,604 1493 

Figure 3.4.  Leatherback sea turtle nesting at Florida index beaches since 1989 
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The West African nesting stock of leatherbacks is large and important, but it is a mostly 
unstudied aggregation. Nesting occurs in various countries along Africa’s Atlantic coast, 
but much of the nesting is undocumented and the data are inconsistent.  Gabon has a very 
large amount of leatherback nesting, with at least 30,000 nests laid along its coast in a 
single season (Fretey et al. 2007).  Fretey et al. (2007) provide detailed information about 
other known nesting beaches and survey efforts along the Atlantic African coast.  Because 
of the lack of consistent effort and minimal available data, trend analyses were not possible 
for this stock (TEWG 2007). 

Two other small but growing stocks nest on the beaches of Brazil and South Africa.  Based 
on the data available, there was a positive annual average growth rate between 1.07% and 
1.08% from 1988 and 2003 for the Brazilian stock and an estimated annual average growth 
rate between 1.04% and 1.06% for the South African stock (TEWG (2007). 

Because the available nesting information is inconsistent, it is difficult to estimate the total 
population size for Atlantic leatherbacks. Spotila et al. (1996) characterized the entire 
Western Atlantic population as stable at best and estimated a population of 18,800 nesting 
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females.  Spotila et al. (1996) further estimated that the adult female leatherback 
population for the entire Atlantic basin, including all nesting beaches in the Americas, the 
Caribbean, and West Africa, was about 27,600 (considering both nesting and interesting 
females), with an estimated range of 20,082-35,133.  This is consistent with the estimate of 
34,000-95,000 total adults (20,000-56,000 adult females; 10,000-21,000 nesting females) 
determined by the TEWG (2007).  The TEWG (2007) also determined that at of the time of 
their publication, leatherback sea turtle populations in the Atlantic were all stable or 
increasing with the exception of the Western Caribbean and West Africa populations.  The 
latest review by NMFS USFWS (2013) suggests the leatherback nesting population is 
stable in most nesting regions of the Atlantic Ocean. 

Threats 
Leatherbacks face many of the same threats as other sea turtle species, including 
destruction of nesting habitat from storm events, oceanic events such as cold-stunning, 
pollution (plastics, petroleum products, petrochemicals, etc.), ecosystem alterations 
(nesting beach development, beach nourishment and shoreline stabilization, vegetation 
changes, etc.), poaching, global climate change, fisheries interactions, natural predation, 
and disease. A discussion on general sea turtle threats can be found in Section 3.2.2; the 
remainder of this section will expand on a few of the aforementioned threats and how they 
may specifically impact leatherback sea turtles.  

Of all sea turtle species, leatherbacks seem to be the most vulnerable to entanglement in 
fishing gear, especially gillnet and pot/trap lines.  This vulnerability may be because of 
their body type (large size, long pectoral flippers, and lack of a hard shell), their attraction 
to gelatinous organisms and algae that collect on buoys and buoy lines at or near the 
surface, their method of locomotion, and/or their attraction to the lightsticks used to attract 
target species in longline fisheries. From 1990-2000, 92 entangled leatherbacks were 
reported from New York through Maine and many other stranded individuals exhibited 
evidence of prior entanglement (Dwyer et al. 2003).  Zug and Parham (1996) point out that 
a combination of the loss of long-lived adults in fishery-related mortalities and a lack of 
recruitment from intense egg harvesting in some areas has caused a sharp decline in 
leatherback sea turtle populations and represents a significant threat to survival and 
recovery of the species worldwide. 

Leatherback sea turtles may also be more susceptible to marine debris ingestion than other 
sea turtle species due to their predominantly pelagic existence and the tendency of floating 
debris to concentrate in convergence zones that adults and juveniles use for feeding and 
migratory purposes (Lutcavage et al. 1997; Shoop and Kenney 1992).  The stomach 
contents of leatherback sea turtles revealed that a substantial percentage (33.8% or 138 of 
408 cases examined) contained some form of plastic debris (Mrosovsky et al. 2009).  
Blocking of the gut by plastic to an extent that could have caused death was evident in 
8.7% of all leatherbacks that ingested plastic (Mrosovsky et al. 2009).  Mrosovsky et al. 
(2009) also note that in a number of cases, the ingestion of plastic may not cause death 
outright, but could cause the animal to absorb fewer nutrients from food, eat less in 
general, etc. - factors which could cause other adverse effects.  The presence of plastic in 
the digestive tract suggests that leatherbacks might not be able to distinguish between prey 
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items and forms of debris such a plastic bags (Mrosovsky et al. 2009).  Balazs (1985a) 
speculated that the plastic object might resemble a food item by its shape, color, size, or 
even movement as it drifts about, and therefore induce a feeding response in leatherbacks. 

As discussed in Section 3.2.2, global climate change can be expected to have various 
impacts on all sea turtles, including leatherbacks.  Global climate change is likely to also 
influence the distribution and abundance of jellyfish, the primary prey item of leatherbacks 
(NMFS and USFWS 2007d). Several studies have shown leatherback distribution is 
influenced by jellyfish abundance (e.g., (Houghton et al. 2006; Witt et al. 2007; Witt et al. 
2006); however, more studies need to be done to monitor how changes to prey items affect 
distribution and foraging success of leatherbacks so population-level effects can be 
determined.  

While oil spill impacts are discussed generally for all species in Section 3.2.2, specific 
impacts of the DWH oil spill on leatherback sea turtles are considered here.  Available 
information indicates leatherback sea turtles (along with hawksbill turtles) were likely least 
directly affected by the oil spill.  Leatherbacks were documented in the spill area, but the 
number of affected leatherbacks was not estimated due to a lack of information compared 
to other species. But given that the northern Gulf of Mexico is important habitat for 
leatherback migration and foraging (TEWG 2007), and documentation of leatherbacks in 
the DWH oil spill zone during the spill period, the Trustees conclude that leatherbacks 
were exposed to DWH oil, and some portion of those exposed leatherbacks likely died.  
(After the Deepwater Horizon oil spill, federal and state agencies came together to form the 
Deepwater Horizon Natural Resource Damage Assessment Trustee Council (“Trustees”).  
The Council studied the effects of the oil spill and continues to restore the Gulf of Mexico 
to the condition it would have been in if the spill had not happened.)  Potential DWH-
related impacts to leatherback sea turtles include direct oiling or contact with dispersants 
from surface and subsurface oil and dispersants, inhalation of volatile compounds, 
disruption of foraging or migratory movements due to surface or subsurface oil, ingestion 
of prey species contaminated with oil and/or dispersants, and loss of foraging resources 
which could lead to compromised growth and/or reproductive potential.  There is no 
information currently available to determine the extent of those impacts, if they occurred.  
Although adverse impacts likely occurred to leatherbacks, the relative proportion of the 
population that is expected to have been exposed to and directly impacted by the DWH 
event may be relatively low.  Thus, a population-level impact may not have occurred due 
to the widespread distribution and nesting location outside of the Gulf of Mexico for this 
species. 

3.2.5 Kemp’s Ridley Sea Turtle 

The Kemp’s ridley sea turtle was listed as endangered on December 2, 1970, under the 
Endangered Species Conservation Act of 1969, a precursor to the ESA. Internationally, the 
Kemp’s ridley is considered the most endangered sea turtle (Groombridge 1982; TEWG 
2000a; Zwinenberg 1977). 
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Species Description and Distribution 
The Kemp’s ridley sea turtle is the smallest of all sea turtles.  Adults generally weigh less 
than 100 lb (45 kg) and have a carapace length of around 2.1 ft (65 cm).  Adult Kemp’s 
ridley shells are almost as wide as they are long.  Coloration changes significantly during 
development from the grey-black dorsum and plastron of hatchlings, a grey-black dorsum 
with a yellowish-white plastron as post-pelagic juveniles, and then to the lighter grey-olive 
carapace and cream-white or yellowish plastron of adults.  There are 2 pairs of prefrontal 
scales on the head, 5 vertebral scutes, usually 5 pairs of costal scutes, and generally 12 
pairs of marginal scutes on the carapace.  In each bridge adjoining the plastron to the 
carapace, there are 4 scutes, each of which is perforated by a pore. 

Kemp’s ridley habitat largely consists of sandy and muddy areas in shallow, nearshore 
waters less than 120 ft (37 m) deep, although they can also be found in deeper offshore 
waters. These areas support the primary prey species of the Kemp’s ridley sea turtle, 
which consist of swimming crabs, but may also include fish, jellyfish, and an array of 
mollusks. 

The primary range of Kemp’s ridley sea turtles is within the Gulf of Mexico basin, though 
they also occur in coastal and offshore waters of the U.S. Atlantic Ocean.  Juvenile Kemp’s 
ridley sea turtles, possibly carried by oceanic currents, have been recorded as far north as 
Nova Scotia. Historic records indicate a nesting range from Mustang Island, Texas, in the 
north to Veracruz, Mexico, in the south.  Kemp’s ridley sea turtles have recently been 
nesting along the Atlantic Coast of the United States, with nests recorded from beaches in 
Florida, Georgia, and the Carolinas. In 2012, the first Kemp’s ridley sea turtle nest was 
recorded in Virginia. The Kemp’s ridley nesting population had been exponentially 
increasing prior to the recent low nesting years, which may indicate that the population had 
been experiencing a similar increase.  Additional nesting data in the coming years will be 
required to determine what the recent nesting decline means for the population trajectory. 

Life History Information 
Kemp’s ridley sea turtles share a general life history pattern similar to other sea turtles.  
Females lay their eggs on coastal beaches where the eggs incubate in sandy nests.  After 
45-58 days of embryonic development, the hatchlings emerge and swim offshore into 
deeper, ocean water where they feed and grow until returning at a larger size.  Hatchlings 
generally range from 1.65-1.89 in (42-48 mm) straight carapace length (SCL), 1.26-1.73 in 
(32-44 mm) in width, and 0.3-0.4 lb (15-20 g) in weight.  Their return to nearshore coastal 
habitats typically occurs around 2 years of age (Ogren 1989a), although the time spent in 
the oceanic zone may vary from 1-4 years or perhaps more (TEWG 2000).  Juvenile 
Kemp’s ridley sea turtles use these nearshore coastal habitats from April through 
November, but they move towards more suitable overwintering habitat in deeper offshore 
waters (or more southern waters along the Atlantic coast) as water temperature drops.   

The average rates of growth may vary by location, with a rate of 2.9 in/year (7.5 cm/year) 
in the Gulf of Mexico, and 2.2 in/year (5.5 cm/year) in the Atlantic, (Schmid and 
Barichivich 2006; Schmid and Woodhead 2000).  The average rates of growth may vary by 
location, with a rate of 2.9 in/year (7.5 cm/year) in the Gulf of Mexico, and 2.2 in/year (5.5 

81 

https://1.26-1.73
https://1.65-1.89


 
 

 

 

 

 

 

 

cm/year) in the Atlantic, (Schmid and Barichivich 2006; Schmid and Woodhead 2000).  
Age to sexual maturity ranges greatly from 5-16 years, though NMFS et al. (2011b) 
determined the best estimate of age to maturity for Kemp’s ridley sea turtles was 12 years.  
It is unlikely that most adults grow very much after maturity.  While some sea turtles nest 
annually, the weighted mean remigration rate for Kemp’s ridley sea turtles is 
approximately 2 years.  Nesting generally occurs from April to July.  Females lay 
approximately 2.5 nests per season with each nest containing approximately 100 eggs 
(Márquez M. 1994). 

Population Dynamics 
Of the 7 species of sea turtles in the world, the Kemp’s ridley has declined to the lowest 
population level. Most of the population of adult females nest on the beaches of Rancho 
Nuevo, Mexico (Pritchard 1969). When nesting aggregations at Rancho Nuevo were 
discovered in 1947, adult female populations were estimated to be in excess of 40,000 
individuals (Hildebrand 1963). By the mid-1980s, however, nesting numbers from Rancho 
Nuevo and adjacent Mexican beaches were below 1,000, with a low of 702 nests in 1985.  
Yet, nesting steadily increased through the 1990s, and then accelerated during the first 
decade of the twenty-first century (Figure 3.5), which indicates the species is recovering.   

It is worth noting that when the Bi-National Kemp’s Ridley Sea Turtle Population 
Restoration Project was initiated in 1978, only Rancho Nuevo nests were recorded.  In 
1988, nesting data from southern beaches at Playa Dos and Barra del Tordo were added.  In 
1989, data from the northern beaches of Barra Ostionales and Tepehuajes were added, and 
most recently in 1996, data from La Pesca and Altamira beaches were recorded.  Currently, 
nesting at Rancho Nuevo accounts for just over 81% of all recorded Kemp’s ridley nests in 
Mexico. Following a significant, unexplained 1-year decline in 2010, Kemp’s ridley nests 
in Mexico reached a record high of 21,797 in 2012 (Gladys Porter Zoo 2013).  From 2013 
through 2014, there was a second significant decline, as only 16,385 and 11,279 nests were 
recorded, respectively. In 2015, nesting in Mexico improved to 14,006 recorded nests (J. 
Pena, Gladys Porter Zoo, pers. comm. to M. Barnette, NMFS SERO PRD, October 19, 
2015). At this time, it is unclear if future nesting will steadily and continuously increase, 
similar to what occurred from 1990-2009, or if nesting will continue to exhibit sporadic 
declines and increases as recorded in the past 5 years.   

A small nesting population is also emerging in the United States, primarily in Texas, rising 
from 6 nests in 1996 to 42 in 2004, to a record high of 209 nests in 2012 (National Park 
Service data, http://www.nps.gov/pais/naturescience/strp.htm, 
http://www.nps.gov/pais/naturescience/current-season.htm).  It is worth noting that nesting 
in Texas has paralleled the trends observed in Mexico, with a significant decline in 2010 
followed by a second decline in 2013-2014. Nesting rebounded in 2015, as 159 nests were 
documented along the Texas coast (D. Shaver, National Park Service, pers. comm. to M. 
Barnette, NMFS SERO PRD, October 28, 2015). 

82 

http://www.nps.gov/pais/naturescience/current-season.htm
http://www.nps.gov/pais/naturescience/strp.htm


 

 

 

 
 

 

   

 

 
Figure 33.5.  Kemp’s riddley nest totalss from Mexicann beaches (Glaadys Porter Zooo nesting databbase 2015) 

Througgh modellingg, Heppell ett al. (2005) ppredicted thee populationn is expected to increase 
at leastt 12-16% perr year and coould reach at least 10,0000 females nesting on Mexico 
beachees by 2015.  NNMFS et al.. (2011b) prooduced an uppdated modeel that prediccted the 
populaation to increease 19% perr year and too attain at leaast 10,000 feemales nestinng on 
Mexicoo beaches byy 2011. Appproximately 25,000 nestss would be nneeded for ann estimate of 
10,0000 nesters on tthe beach, baased on an average 2.5 nnests/nestingg female.  Whhile counts 
did nott reach 25,0000 nests by 22015, it is cleear that the ppopulation hhas increasedd over the 
long teerm.  The inccreases in Keemp’s ridleyy sea turtle nnesting over tthe last 2 decades is 
likely ddue to a commbination of managemennt measures iincluding eliimination off direct 
harvestt, nest protecction, the usee of TEDs, rreduced trawwling effort iin Mexico annd the Unitedd 
States, and possiblyy other channges in vital rates (TEWGG 1998a; TEEWG 2000a)). While 
these results are enncouraging, tthe species’ limited rangge as well as low global abundance 
makes it particularly vulnerablle to new souurces of morrtality as welll as demogrraphic and 
environnmental randdomness, alll factors whiich are often n difficult to predict withh any 
certainnty. Additionnally, the siggnificant nessting declinees observed iin 2010 and 2013-2014 
potentiially indicatee a serious population-leevel impact, and there is cause for cooncern 
regardiing the ongooing recoveryy trajectory. 

Threatsts 
Kemp’’s ridley sea turtles face mmany of the same threatts as other seea turtle speccies, 
includiing destruction of nesting habitat froom storm eveents, oceanicc events suchh as cold-
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stunning, pollution (plastics, petroleum products, petrochemicals, etc.), ecosystem 
alterations (nesting beach development, beach nourishment and shoreline stabilization, 
vegetation changes, etc.), poaching, global climate change, fisheries interactions, natural 
predation, and disease. A discussion on general sea turtle threats can be found in Section 
3.2.2; the remainder of this section will expand on a few of the aforementioned threats and 
how they may specifically impact Kemp’s ridley sea turtles.  

As Kemp’s ridley sea turtles continue to recover and nesting arribadas14 are increasingly 
established, bacterial and fungal pathogens in nests are also likely to increase.  Bacterial 
and fungal pathogen impacts have been well documented in the large arribadas of the olive 
ridley at Nancite in Costa Rica (Mo 1988). In some years, and on some sections of the 
beach, the hatching success can be as low as 5% (Mo 1988).  As the Kemp’s ridley nest 
density at Rancho Nuevo and adjacent beaches continues to increase, appropriate 
monitoring of emergence success will be necessary to determine if there are any density-
dependent effects. 

Over the past 6 years, NMFS has documented (via the Sea Turtle Stranding and Salvage 
Network data, http://www.sefsc.noaa.gov/species/turtles/strandings.htm) elevated sea turtle 
strandings in the Northern Gulf of Mexico, particularly throughout the Mississippi Sound 
area. In the first 3 weeks of June 2010, over 120 sea turtle strandings were reported from 
Mississippi and Alabama waters, none of which exhibited any signs of external oiling to 
indicate effects associated with the DWH oil spill event.  A total of 644 sea turtle 
strandings were reported in 2010 from Louisiana, Mississippi, and Alabama waters, 561 
(87%) of which were Kemp’s ridley sea turtles.  During March through May of 2011, 267 
sea turtle strandings were reported from Mississippi and Alabama waters alone.  A total of 
525 sea turtle strandings were reported in 2011 from Louisiana, Mississippi, and Alabama 
waters, with the majority (455) having occurred from March through July, 390 (86%) of 
which were Kemp’s ridley sea turtles.  During 2012, a total of 384 sea turtles were reported 
from Louisiana, Mississippi, and Alabama waters.  Of these reported strandings, 343 (89%) 
were Kemp’s ridley sea turtles.  During 2014, a total of 285 sea turtles were reported from 
Louisiana, Mississippi, and Alabama waters, though the data is incomplete.  Of these 
reported strandings, 229 (80%) were Kemp’s ridley sea turtles.  These stranding numbers 
are significantly greater than reported in past years; Louisiana, Mississippi, and Alabama 
waters reported 42 and 73 sea turtle strandings for 2008 and 2009, respectively.  It should 
be noted that stranding coverage has increased considerably due to the DWH oil spill 
event. 

Nonetheless, considering that strandings typically represent only a small fraction of actual 
mortality, these stranding events potentially represent a serious impact to the recovery and 
survival of the local sea turtle populations.  While a definitive cause for these strandings 
has not been identified, necropsy results indicate a significant number of stranded turtles 
from these events likely perished due to forced submergence, which is commonly 
associated with fishery interactions (B. Stacy, NMFS, pers. comm. to M. Barnette, NMFS 
SERO PRD, March 2012). Yet, available information indicates fishery effort was 

14 Arribada is the Spanish word for “arrival” and is the term used for massive synchronized nesting within the 
genus Lepidochelys. 
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extremely limited during the stranding events.  The fact that 80% or more of all Louisiana, 
Mississippi, and Alabama stranded sea turtles in the past 5 years were Kemp’s ridleys is 
notable; however, this could simply be a function of the species’ preference for shallow, 
inshore waters coupled with increased population abundance, as reflected in recent Kemp’s 
ridley nesting increases. 

In response to these strandings, and due to speculation that fishery interactions may be the 
cause, fishery observer effort was shifted to evaluate the inshore skimmer trawl fishery 
during the summer of 2012.  During May-July of that year, observers reported 24 sea turtle 
interactions in the skimmer trawl fishery.  All but a single sea turtle were identified as 
Kemp’s ridleys (1 sea turtle was an unidentified hardshell turtle).  Encountered sea turtles 
were all very small juvenile specimens, ranging from 7.6-19.0 in (19.4-48.3 cm) curved 
carapace length (CCL).  All sea turtles were released alive.  The small average size of 
encountered Kemp’s ridleys introduces a potential conservation issue, as over 50% of these 
reported sea turtles could potentially pass through the maximum 4-in bar spacing of TEDs 
currently required in the shrimp fishery.  Due to this issue, a Proposed 2012 Rule to require 
TEDs in the skimmer trawl fishery (77 FR 27411) was not implemented.  Based on 
anecdotal information, these interactions were a relatively new issue for the inshore 
skimmer trawl fishery.  Given the nesting trends and habitat utilization of Kemp’s ridley 
sea turtles, it is likely that fishery interactions in the Northern Gulf of Mexico may 
continue to be an issue of concern for the species, and one that may potentially slow the 
rate of recovery for Kemp’s ridley sea turtles. 

While oil spill impacts are discussed generally for all species in Section 3.2.2, specific 
impacts of the DWH oil spill event on Kemp’s ridley sea turtles are considered here.  
Kemp’s ridleys experienced the greatest negative impact stemming from the DWH oil spill 
event of any sea turtle species.  Impacts to Kemp’s ridley sea turtles occurred to offshore 
small juveniles, as well as large juveniles and adults.  Loss of hatchling production 
resulting from injury to adult turtles was also estimated for this species.  Injuries to adult 
turtles of other species, such as loggerheads, certainly would have resulted in unrealized 
nests and hatchlings to those species as well.  Yet, the calculation of unrealized nests and 
hatchlings was limited to Kemp’s ridleys for several reasons.  All Kemp’s ridleys in the 
Gulf belong to the same population (NMFS et al. 2011b), so total population abundance 
could be calculated based on numbers of hatchlings because all individuals that enter the 
population could reasonably be expected to inhabit the northern Gulf of Mexico throughout 
their lives (DWH Trustees 2015). 

A total of 217,000 small juvenile Kemp’s ridleys (51.5% of the total small juvenile sea 
turtle exposures to oil from the spill) were estimated to have been exposed to oil.  That 
means approximately half of all small juvenile Kemp’s ridleys from the total population 
estimate of 430,000 oceanic small juveniles were exposed to oil.  Furthermore, a large 
number of small juveniles were removed from the population, as up to 90,300 small 
juveniles Kemp’s ridleys are estimated to have died as a direct result of the exposure.  
Therefore, as much as 20% of the small oceanic juveniles of this species were killed during 
that year. Impacts to large juveniles (>3 years old) and adults were also high.  An 
estimated 21,990 such individuals were exposed to oil (about 22% of the total estimated 
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populaation for thosse age classees); of those, 3,110 mortaalities were estimated (oor 3% of the 
populaation for thosse age classees). The losss of near-repproductive annd reproducttive-stage 
femalees would havve contributeed to some exxtent to the ddecline in tootal nesting aabundance 
observed between 2011 and 20014. The esttimated nummber of unreaalized Kemp’s ridley 
nests iss between 1,300 and 2,000, which trranslates to bbetween apprroximately 665,000 and 
95,0000 unrealized hhatchlings (DDWH Trusteees 2015). TThis is a minnimum estimmate, 
however, because tthe sublethall effects of thhe DWH oill spill event on turtles, thheir prey, annd 
their haabitats mighht have delayyed or reduceed reproducttion in subseequent years, which mayy 
have coontributed substantially to additionaa fficits observved followingg the DWHu l nesting de 
oil spilll event.  Theese sublethall effects couuld have slowwed growth aand maturatiion rates, 
increassed remigratiion intervalss, and decreaased clutch ffrequency (nnumber of neests per 
femalee per nesting season).  Thhe nature of the DWH oiil spill eventt effect on reeduced 
Kemp’’s ridley nestting abundannce and assoociated hatchhling producttion after 20010 requires 
furtherr evaluation.  It is clear thhat the DWHH oil spill evvent resultedd in large losses to the 
Kemp’’s ridley poppulation across various agge classes, aand likely haad an importaant 
populaation-level efffect on the sspecies. Stilll, we do nott have a cleaar understandding of thosee 
impactts on the poppulation trajeectory for thee species intto the future.. 

3.2.6 Green Sea Turtles 

Informmation Relevaant to All DPPSs 
The green sea turtle was originnally listed as threatenedd under the EESA on July 28, 1978, 
except for the Florida and Paciific coast of Mexico breeeding populaations, whichh were listedd 
as endaangered. Onn April 6, 20016, the origiinal listing wwas replacedd with the listing of 11 
distinct populationn segments (DDPSs) (81 FR 20057). TThe Mediterrranean, Centtral West 
Pacificc, and Centraal South Paciific DPSs were listed as endangeredd. The Northh Atlantic, 
South AAtlantic, Souuthwest Indiian, North Inndian, East Inndian-West Pacific, Souuthwest 
Pacificc, Central Noorth Pacific, and East Pacific were liisted as threaatened. For the purposess 
of this consultationn, only the South Atlantiic DPS (SA DDPS) and NNorth Atlanticc DPS (NA 
DPS) wwill be consiidered, as theey are the onnly two DPSSs with indivviduals occurrring in the 
Atlantiic and Gulf oof Mexico wwaters of the United Statees. 

Figure 33.6. Threatenedd (light) and enndangered (darkk) green turtle DPSs: 1. Northth Atlantic, 2. MMediterranean,, 
3. Southh Atlantic, 4. Soouthwest Indiaan, 5. North Inddian, 6. East Inndian-West Paccific, 7. Centraal West Pacific,, 
8. Southhwest Pacific, 99. Central Soutth Pacific, 10. CCentral North PPacific, and 111. East Pacific. 
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Species Description and Distribution 
The green sea turtle is the largest of the hardshell marine turtles, growing to a weight of 
350 lb (159 kg) with a straight carapace length of greater than 3.3 ft (1 m).  Green sea 
turtles have a smooth carapace with 4 pairs of lateral (or costal) scutes and a single pair of 
elongated prefrontal scales between the eyes. They typically have a black dorsal surface 
and a white ventral surface, although the carapace of green sea turtles in the Atlantic Ocean 
has been known to change in color from solid black to a variety of shades of grey, green, or 
brown and black in starburst or irregular patterns (Lagueux 2001). 

With the exception of post-hatchlings, green sea turtles live in nearshore tropical and 
subtropical waters where they generally feed on marine algae and seagrasses.  They have 
specific foraging grounds and may make large migrations between these forage sites and 
natal beaches for nesting (Hays et al. 2001).  Green sea turtles nest on sandy beaches of 
mainland shores, barrier islands, coral islands, and volcanic islands in more than 80 
countries worldwide (Hirth 1997).  The 2 largest nesting populations are found at 
Tortuguero, on the Caribbean coast of Costa Rica (part of the NA DPS), and Raine Island, 
on the Pacific coast of Australia along the Great Barrier Reef. 

Differences in mitochondrial DNA properties of green sea turtles from different nesting 
regions indicate there are genetic subpopulations (Bowen et al. 1992; FitzSimmons et al. 
2006). Despite the genetic differences, sea turtles from separate nesting origins are 
commonly found mixed together on foraging grounds throughout the species’ range.  
Within U.S. waters individuals from both the NA and SA DPSs can be found on foraging 
grounds. While there are currently no in-depth studies available to determine the percent 
of NA and SA DPS individuals in any given location, two small-scale studies provide an 
insight into the degree of mixing on the foraging grounds.  An analysis of cold-stunned 
green turtles in St. Joseph Bay, Florida (northern Gulf of Mexico) found approximately 4% 
of individuals came from nesting stocks in the SA DPS (specifically Suriname, Aves 
Island, Brazil, Ascension Island, and Guinea Bissau) (Foley et al. 2007a).  On the Atlantic 
coast of Florida, a study on the foraging grounds off Hutchinson Island found that 
approximately 5% of the turtles sampled came from the Aves Island/Suriname nesting 
assemblage, which is part of the SA DPS (Bass and Witzell 2000).  All of the individuals 
in both studies were benthic juveniles. Available information on green turtle migratory 
behavior indicates that long distance dispersal is only seen for juvenile turtles.  This 
suggests that larger adult-sized turtles return to forage within the region of their natal 
rookeries, thereby limiting the potential for gene flow across larger scales (Monzón-
Argüello et al. 2010). While all of the mainland U.S. nesting individuals are part of the 
NA DPS, the U.S. Caribbean nesting assemblages are split between the NA and SA DPS.  
Nesters in Puerto Rico are part of the NA DPS, while those in the U.S. Virgin Islands are 
part of the SA DPS.  We do not currently have information on what percent of individuals 
of the U.S. Caribbean foraging grounds come from which DPS.   

North Atlantic DPS Distribution 

The NA DPS boundary is illustrated in Figure 1.  Four regions support nesting 
concentrations of particular interest in the NA DPS: Costa Rica (Tortuguero), Mexico 
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(Campeche, Yucatan, and Quintana Roo), U.S. (Florida), and Cuba.  By far the most 
important nesting concentration for green turtles in this DPS is Tortuguero, Costa Rica.  
Nesting also occurs in The Bahamas, Belize, Cayman Islands, Dominican Republic, Haiti, 
Honduras, Jamaica, Nicaragua, Panama, Puerto Rico, Turks and Caicos Islands, and North 
Carolina, South Carolina, Georgia, and Texas, U.S.A.  In the eastern North Atlantic, 
nesting has been reported in Mauritania (Fretey 2001). 

The complete nesting range of NA DPS green sea turtles within the southeastern United 
States includes sandy beaches between Texas and North Carolina, as well as Puerto Rico 
(Dow et al. 2007; NMFS and USFWS 1991). The vast majority of green sea turtle nesting 
within the southeastern United States occurs in Florida (Johnson and Ehrhart 1994; Meylan 
et al. 1995). Principal U.S. nesting areas for green sea turtles are in eastern Florida, 
predominantly Brevard south through Broward counties.   

In U.S. Atlantic and Gulf of Mexico waters, green sea turtles are distributed throughout 
inshore and nearshore waters from Texas to Massachusetts.  Principal benthic foraging 
areas in the southeastern United States include Aransas Bay, Matagorda Bay, Laguna 
Madre, and the Gulf inlets of Texas (Doughty 1984; Hildebrand 1982; Shaver 1994), the 
Gulf of Mexico off Florida from Yankeetown to Tarpon Springs (Caldwell and Carr 1957), 
Florida Bay and the Florida Keys (Schroeder and Foley 1995), the Indian River Lagoon 
system in Florida (Ehrhart 1983), and the Atlantic Ocean off Florida from Brevard through 
Broward Counties (Guseman and Ehrhart 1992; Wershoven and Wershoven 1992).  The 
summer developmental habitat for green sea turtles also encompasses estuarine and coastal 
waters from North Carolina to as far north as Long Island Sound (Musick and Limpus 
1997). Additional important foraging areas in the western Atlantic include the Culebra 
archipelago and other Puerto Rico coastal waters, the south coast of Cuba, the Mosquito 
Coast of Nicaragua, the Caribbean coast of Panama, scattered areas along Colombia and 
Brazil (Hirth 1971), and the northwestern coast of the Yucatán Peninsula. 

South Atlantic DPS Distribution 

The SA DPS boundary is shown in Figure 3.6, and includes the U.S. Virgin Islands in the 
Caribbean. The SA DPS nesting sites can be roughly divided into four regions: western 
Africa, Ascension Island, Brazil, and the South Atlantic Caribbean (including Colombia, 
the Guianas, and Aves Island in addition to the numerous small, island nesting sites). 

The in-water range of the SA DPS is widespread.  In the eastern South Atlantic, significant 
sea turtle habitats have been identified, including green turtle feeding grounds in Corisco 
Bay, Equatorial Guinea/Gabon (Formia 1999); Congo; Mussulo Bay, Angola (Carr and 
Carr 1991); as well as Principe Island.  Juvenile and adult green turtles utilize foraging 
areas throughout the Caribbean areas of the South Atlantic, often resulting in interactions 
with fisheries occurring in those same waters (Dow et al. 2007).  Juvenile green turtles 
from multiple rookeries also frequently utilize the nearshore waters off Brazil as foraging 
grounds as evidenced from the frequent captures by fisheries (Lima et al. 2010; López-
Barrera et al. 2012; Marcovaldi et al. 2009). Genetic analysis of green turtles on the 
foraging grounds off Ubatuba and Almofala, Brazil show mixed stocks coming primarily 
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from Ascension, Suriname and Trindade as a secondary source, but also Aves, and even 
sometimes Costa Rica (North Atlantic DPS)(Naro-Maciel et al. 2007; Naro-Maciel et al. 
2012). While no nesting occurs as far south as Uruguay and Argentina, both have 
important foraging grounds for South Atlantic green turtles (Gonzalez Carman et al. 2011; 
Lezama 2009; López-Mendilaharsu et al. 2006; Prosdocimi et al. 2012; Rivas-Zinno 2012). 

Life History Information 
Green sea turtles reproduce sexually, and mating occurs in the waters off nesting beaches 
and along migratory routes.  Mature females return to their natal beaches (i.e., the same 
beaches where they were born) to lay eggs (Balazs 1982; Frazer and Ehrhart 1985) every 
2-4 years while males are known to reproduce every year (Balazs 1983).  In the 
southeastern United States, females generally nest between June and September, and peak 
nesting occurs in June and July (Witherington and Ehrhart 1989b).  During the nesting 
season, females nest at approximately 2-week intervals, laying an average of 3-4 clutches 
(Johnson and Ehrhart 1996). Clutch size often varies among subpopulations, but mean 
clutch size is approximately 110-115 eggs.  In Florida, green sea turtle nests contain an 
average of 136 eggs (Witherington and Ehrhart 1989b).  Eggs incubate for approximately 2 
months before hatching. Hatchling green sea turtles are approximately 2 inches (5 cm) in 
length and weigh approximately 0.9 ounces (25 grams).  Survivorship at any particular 
nesting site is greatly influenced by the level of man-made stressors, with the more pristine 
and less disturbed nesting sites (e.g., along the Great Barrier Reef in Australia) showing 
higher survivorship values than nesting sites known to be highly disturbed (e.g., 
Nicaragua) (Campell and Lagueux 2005; Chaloupka and Limpus 2005).   

After emerging from the nest, hatchlings swim to offshore areas and go through a post-
hatchling pelagic stage where they are believed to live for several years.  During this life 
stage, green sea turtles feed close to the surface on a variety of marine algae and other life 
associated with drift lines and debris.  This early oceanic phase remains one of the most 
poorly understood aspects of green sea turtle life history (NMFS and USFWS 2007a).  
Green sea turtles exhibit particularly slow growth rates of about 0.4-2 inches (1-5 cm) per 
year (Green 1993), which may be attributed to their largely herbivorous, low-net energy 
diet (Bjorndal 1982).  At approximately 8-10 inches (20-25 cm) carapace length, juveniles 
leave the pelagic environment and enter nearshore developmental habitats such as 
protected lagoons and open coastal areas rich in sea grass and marine algae.  Growth 
studies using skeletochronology indicate that green sea turtles in the western Atlantic shift 
from the oceanic phase to nearshore developmental habitats after approximately 5-6 years 
(Bresette et al. 2006; Zug and Glor 1998).  Within the developmental habitats, juveniles 
begin the switch to a more herbivorous diet, and by adulthood feed almost exclusively on 
seagrasses and algae (Rebel 1974), although some populations are known to also feed 
heavily on invertebrates (Carballo et al. 2002).  Green sea turtles mature slowly, requiring 
20-50 years to reach sexual maturity (Chaloupka and Musick 1997; Hirth 1997).   

While in coastal habitats, green sea turtles exhibit site fidelity to specific foraging and 
nesting grounds, and it is clear they are capable of “homing in” on these sites if displaced 
(McMichael et al. 2003). Reproductive migrations of Florida green sea turtles have been 
identified through flipper tagging and/or satellite telemetry. Based on these studies, the 
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majority of adult female Florida green sea turtles are believed to reside in nearshore 
foraging areas throughout the Florida Keys and in the waters southwest of Cape Sable.  
Some post-nesting turtles also reside in Bahamian waters as well (NMFS and USFWS 
2007a). 

Status and Population Dynamics 
Accurate population estimates for marine turtles do not exist because of the difficulty in 
sampling turtles over their geographic ranges and within their marine environments.  
Nonetheless, researchers have used nesting data to study trends in reproducing sea turtles 
over time.  A summary of nesting trends and nester abundance is provided in the most 
recent status review for the species (Seminoff et al. 2015), with information for each of the 
DPSs. 

North Atlantic DPS 

The NA DPS is the largest of the 11 green turtle DPSs, with an estimated nester abundance 
of over 167,000 adult females from 73 nesting sites.  Overall this DPS is also the most data 
rich. Eight of the sites have high levels of abundance (i.e., < 1000 nesters), located in 
Costa Rica, Cuba, Mexico, and Florida. All major nesting populations demonstrate long-
term increases in abundance (Seminoff et al. 2015). 

Tortuguero, Costa Rica is by far the predominant nesting site, accounting for an estimated 
79% of nesting for the DPS (Seminoff et al. 2015).  Nesting at Tortuguero appears to have 
been increasing since the 1970’s, when monitoring began.  For instance, from 1971-1975 
there were approximately 41,250 average annual emergences documented and this number 
increased to an average of 72,200 emergences from 1992-1996 (Bjorndal et al. 1999).  
Troëng and Rankin (2005) collected nest counts from 1999-2003 and also reported 
increasing trends in the population consistent with the earlier studies, with nest count data 
suggesting 17,402-37,290 nesting females per year (NMFS and USFWS 2007a).  Modeling 
by Chaloupka et al. (2008) using data sets of 25 years or more resulted in an estimate of the 
Tortuguero, Costa Rica population’s growing at 4.9% annually.     

In the continental United States, green sea turtle nesting occurs along the Atlantic coast, 
primarily along the central and southeast coast of Florida where an estimated 200-1,100 
females nest each year (Meylan et al. 1994; Weishampel et al. 2003).  Occasional nesting 
has also been documented along the Gulf Coast of Florida (Meylan et al. 1995).  Green sea 
turtle nesting is documented annually on beaches of North Carolina, South Carolina, and 
Georgia, though nesting is found in low quantities (nesting databases maintained on 
www.seaturtle.org). 

In Florida, index beaches were established to standardize data collection methods and 
effort on key nesting beaches.  Since establishment of the index beaches in 1989, the 
pattern of green sea turtle nesting has generally shown biennial peaks in abundance with a 
positive trend during the 10 years of regular monitoring (Figure 3.7).  According to data 
collected from Florida’s index nesting beach survey from 1989-2015, green sea turtle nest 
counts across Florida have increased approximately ten-fold from a low of 267 in the early 
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1990s to a high of 27,975 in 2015. Two consecutive years of nesting declines in 2008 and 
2009 caused some concern, but this was followed by increases in 2010 and 2011, and a 
return to the trend of biennial peaks in abundance thereafter (Figure 3.7).  Modeling by 
Chaloupka et al. (2008) using data sets of 25 years or more has resulted in an estimate of 
the Florida nesting stock at the Archie Carr National Wildlife Refuge growing at an annual 
rate of 13.9%. 

Figure 3.7. Green sea turtle nesting at Florida index beaches since 1989 
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Similar to the nesting trend found in Florida, in-water studies in Florida have also recorded 
increases in green turtle captures at the Indian River Lagoon site, with a 661% increase 
over 24 years (Ehrhart et al. 2007), and the St. Lucie Power Plant site, with a significant 
increase in the annual rate of capture of immature green turtles (SCL < 90 cm) from 1977 
to 2002 or 26 years – 
3,557 green turtles total (M. Bressette, Inwater Research Group, unpubl. data; 
(Witherington et al. 2006). 

South Atlantic DPS 

The SA DPS is large, estimated at over 63,000 nesters, but data availability is poor.  More 
than half of the 51 identified nesting sites (37) did not have sufficient data to estimate 
number of nesters or trends (Seminoff et al. 2015).  This includes some sites, such as 
beaches in French Guiana, which are suspected to have large numbers of nesters.  
Therefore, while the estimated number of nesters may be substantially underestimated, we 
also do not know the population trends at those data-poor beaches.  However, while the 
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lack of data was a concern due to increased uncertainty, the overall trend of the SA DPS 
was not considered to be a major concern as some of the largest nesting beaches such as 
Ascension Island, Aves Island (Venezuela), and Galibi (Suriname) appear to be increasing.  
Others such as Trindade (Brazil), Atol das Rocas (Brazil), and Poilão and the rest of 
Guinea-Bissau seem to be stable or do not have sufficient data to make a determination.  
Bioko (Equatorial Guinea) appears to be in decline but has less nesting than the other 
primary sites (Seminoff et al. 2015). 

In the U.S., nesting of SA DPS green turtles occurs on the beaches of the U.S. Virgin 
Islands, primarily on Buck Island.  There is insufficient data to determine a trend for Buck 
Island nesting, and it is a smaller rookery, with approximately 63 total nesters utilizing the 
beach (Seminoff et al. 2015). 

Threats 
The principal cause of past declines and extirpations of green sea turtle assemblages has 
been the overexploitation of the species for food and other products.  Although intentional 
take of green sea turtles and their eggs is not extensive within the southeastern United 
States, green sea turtles that nest and forage in the region may spend large portions of their 
life history outside the region and outside U.S. jurisdiction, where exploitation is still a 
threat. Green sea turtles also face many of the same threats as other sea turtle species, 
including destruction of nesting habitat from storm events, oceanic events such as cold-
stunning, pollution (e.g., plastics, petroleum products, petrochemicals), ecosystem 
alterations (e.g., nesting beach development, beach nourishment and shoreline stabilization, 
vegetation changes), poaching, global climate change, fisheries interactions, natural 
predation, and disease. A discussion on general sea turtle threats can be found in Section 
3.2.2. 

In addition to general threats, green sea turtles are susceptible to natural mortality from 
Fibropapillomatosis (FP) disease.  FP results in the growth of tumors on soft external 
tissues (flippers, neck, tail, etc.), the carapace, the eyes, the mouth, and internal organs 
(gastrointestinal tract, heart, lungs, etc.) of turtles (Aguirre et al. 2002; Herbst 1994; 
Jacobson et al. 1989). These tumors range in size from 0.04 inches (0.1 cm) to greater than 
11.81 inches (30 cm) in diameter and may affect swimming, vision, feeding, and organ 
function (Aguirre et al. 2002; Herbst 1994; Jacobson et al. 1989).  Presently, scientists are 
unsure of the exact mechanism causing this disease, though it is believed to be related to 
both an infectious agent, such as a virus (Herbst et al. 1995), and environmental conditions 
(e.g., habitat degradation, pollution, low wave energy, and shallow water (Foley et al. 
2005). FP is cosmopolitan, but it has been found to affect large numbers of animals in 
specific areas, including Hawaii and Florida (Herbst 1994; Jacobson 1990; Jacobson et al. 
1991). 

Cold-stunning is another natural threat to green sea turtles. Although it is not considered a 
major source of mortality in most cases, as temperatures fall below 46.4°-50°F (8°-10°C) 
turtles may lose their ability to swim and dive, often floating to the surface.  The rate of 
cooling that precipitates cold-stunning appears to be the primary threat, rather than the 
water temperature itself (Milton and Lutz 2003).  Sea turtles that overwinter in inshore 
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waters are most susceptible to cold-stunning because temperature changes are most rapid in 
shallow water (Witherington and Ehrhart 1989a).  During January 2010, an unusually large 
cold-stunning event in the southeastern United States resulted in around 4,600 sea turtles, 
mostly greens, found cold-stunned, and hundreds found dead or dying.  A large cold-
stunning event occurred in the western Gulf of Mexico in February 2011, resulting in 
approximately 1,650 green sea turtles found cold-stunned in Texas.  Of these, 
approximately 620 were found dead or died after stranding, while approximately 1,030 
turtles were rehabilitated and released. During this same time frame, approximately 340 
green sea turtles were found cold-stunned in Mexico, though approximately 300 of those 
were subsequently rehabilitated and released. 

Whereas oil spill impacts are discussed generally for all species in Section 3.2.2, specific 
impacts of the DWH spill on green sea turtles are considered here.  Impacts to green sea 
turtles occurred to offshore small juveniles only.  A total of 154,000 small juvenile greens 
(36.6% of the total small juvenile sea turtle exposures to oil from the spill) were estimated 
to have been exposed to oil. A large number of small juveniles were removed from the 
population, as 57,300 small juveniles greens are estimated to have died as a result of the 
exposure. A total of 4 nests (580 eggs) were also translocated during response efforts, with 
455 hatchlings released (the fate of which is unknown) (DWH Trustees 2015).  Additional 
unquantified effects may have included inhalation of volatile compounds, disruption of 
foraging or migratory movements due to surface or subsurface oil, ingestion of prey 
species contaminated with oil and/or dispersants, and loss of foraging resources which 
could lead to compromised growth and/or reproductive potential.  There is no information 
currently available to determine the extent of those impacts, if they occurred.   

While green turtles regularly use the northern Gulf of Mexico, they have a widespread 
distribution throughout the entire Gulf of Mexico, Caribbean, and Atlantic, and the 
proportion of the population using the northern Gulf of Mexico at any given time is 
relatively low. Although it is known that adverse impacts occurred and numbers of 
animals in the Gulf of Mexico were reduced as a result of the Deepwater Horizon oil spill 
of 2010 (DWH), the relative proportion of the population that is expected to have been 
exposed to and directly impacted by the DWH event, as well as the impacts being primarily 
to smaller juveniles (lower reproductive value than adults and large juveniles), reduces the 
impact to the overall population.  It is unclear what impact these losses may have caused 
on a population level, but it is not expected to have had a large impact on the population 
trajectory moving forward. However, recovery of green turtle numbers equivalent to what 
was lost in the northern Gulf of Mexico as a result of the spill will likely take decades of 
sustained efforts to reduce the existing threats and enhance survivorship of multiple life 
stages (DWH Trustees 2015). 

3.2.7 Hawksbill Sea Turtle 

The hawksbill sea turtle was listed as endangered throughout its entire range on June 2, 
1970 (35 FR 8491), under the Endangered Species Conservation Act of 1969, a precursor 
to the ESA. Critical habitat was designated on June 2, 1998, in coastal waters surrounding 
Mona and Monito Islands in Puerto Rico (63 FR 46693). 
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Species Description and Distribution 
Hawksbill sea turtles are small- to medium-sized (99-150 lb on average [45-68 kg]) 
although females nesting in the Caribbean are known to weigh up to 176 lb (80 kg) 
(Pritchard et al. 1983). The carapace is usually serrated and has a “tortoise-shell" coloring, 
ranging from dark to golden brown, with streaks of orange, red, and/or black.  The plastron 
of a hawksbill turtle is typically yellow.  The head is elongated and tapers to a point, with a 
beak-like mouth that gives the species its name.  The shape of the mouth allows the 
hawksbill turtle to reach into holes and crevices of coral reefs to find sponges, their 
primary adult food source, and other invertebrates.  The shells of hatchlings are 1.7 in (42 
mm) long, are mostly brown, and are somewhat heart-shaped (Eckert 1995; Hillis and 
Mackay 1989; van Dam and Sarti 1989). 

Hawksbill sea turtles have a circumtropical distribution and usually occur between 
latitudes 30°N and 30°S in the Atlantic, Pacific, and Indian Oceans.  In the western 
Atlantic, hawksbills are widely distributed throughout the Caribbean Sea, off the coasts of 
Florida and Texas in the continental United States, in the Greater and Lesser Antilles, and 
along the mainland of Central America south to Brazil (Amos 1989; Groombridge and 
Luxmoore 1989; Lund 1985; Meylan and Donnelly 1999; NMFS and USFWS 1998a; 
Plotkin and Amos 1990; Plotkin and Amos 1988).  They are highly migratory and use a 
wide range of habitats during their lifetimes (Musick and Limpus 1997; Plotkin 2003).  
Adult hawksbill sea turtles are capable of migrating long distances between nesting 
beaches and foraging areas. For instance, a female hawksbill sea turtle tagged at Buck 
Island Reef National Monument (BIRNM) in St. Croix was later identified 1,160 miles 
(1,866 km) away in the Miskito Cays in Nicaragua (Spotila 2004). 

Hawksbill sea turtles nest on sandy beaches throughout the tropics and subtropics.  Nesting 
occurs in at least 70 countries, although much of it now only occurs at low densities 
compared to that of other sea turtle species (NMFS and USFWS 2007b).  Meylan and 
Donnelly (1999) believe that the widely dispersed nesting areas and low nest densities is 
likely a result of overexploitation of previously large colonies that have since been 
depleted over time.  The most significant nesting within the United States occurs in Puerto 
Rico and the U.S. Virgin Islands, specifically on Mona Island and BIRNM, respectively.  
Although nesting within the continental United States is typically rare, it can occur along 
the southeast coast of Florida and the Florida Keys.  The largest hawksbill nesting 
population in the western Atlantic occurs in the Yucatán Peninsula of Mexico, where 
several thousand nests are recorded annually in the states of Campeche, Yucatán, and 
Quintana Roo (Garduño-Andrade et al. 1999; Spotila 2004).  In the U.S. Pacific, 
hawksbills nest on main island beaches in Hawaii, primarily along the east coast of the 
island. Hawksbill nesting has also been documented in American Samoa and Guam.  More 
information on nesting in other ocean basins may be found in the 5-year status review for 
the species (NMFS and USFWS 2007b). 

Mitochondrial DNA studies show that reproductive populations are effectively isolated 
over ecological time scales (Bass et al. 1996).  Substantial efforts have been made to 
determine the nesting population origins of hawksbill sea turtles assembled in foraging 
grounds, and genetic research has shown that hawksbills of multiple nesting origins 
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commonly mix in foraging areas (Bowen and Witzell 1996).  Since hawksbill sea turtles 
nest primarily on the beaches where they were born, if a nesting population is decimated, it 
might not be replenished by sea turtles from other nesting rookeries (Bass et al. 1996). 

Life History Information 
Hawksbill sea turtles exhibit slow growth rates although they are known to vary within and 
among populations from a low of 0.4-1.2 in (1-3 cm) per year, measured in the Indo-
Pacific (Chaloupka and Limpus 1997; Mortimer et al. 2003; Mortimer et al. 2002; Whiting 
2000), to a high of 2 in (5 cm) or more per year, measured at some sites in the Caribbean 
(Diez and Van Dam 2002; León and Diez 1999).  Differences in growth rates are likely due 
to differences in diet and/or density of sea turtles at foraging sites and overall time spent 
foraging (Bjorndal and Bolten 2002; Chaloupka et al. 2004).  Consistent with slow growth, 
age to maturity for the species is also long, taking between 20 and 40 years, depending on 
the region (Chaloupka and Musick 1997; Limpus and Miller 2000).  Hawksbills in the 
western Atlantic are known to mature faster (i.e., 20 or more years) than sea turtles found 
in the Indo-Pacific (i.e., 30-40 years) (Boulan 1983; Boulon Jr. 1994; Diez and Van Dam 
2002; Limpus and Miller 2000).  Males are typically mature when their length reaches 27 
in (69 cm), while females are typically mature at 30 in (75 cm) (Eckert et al. 1992; Limpus 
1992). 

Female hawksbills return to the beaches where they were born (natal beaches) every 2-3 
years to nest (Van Dam et al. 1991; Witzell 1983) and generally lay 3-5 nests per season 
(Richardson et al. 1999). Compared with other sea turtles, the number of eggs per nest 
(clutch) for hawksbills can be quite high.  The largest clutches recorded for any sea turtle 
belong to hawksbills (approximately 250 eggs per nest) ((Hirth and Latif 1980), though 
nests in the U.S. Caribbean and Florida more typically contain approximately 140 eggs 
(USFWS hawksbill fact sheet, 
http://www.fws.gov/northflorida/SeaTurtles/Turtle%20Factsheets/hawksbill-sea-
turtle.htm).  Eggs incubate for approximately 60 days before hatching (USFWS hawksbill 
fact sheet).  Hatchling hawksbill sea turtles typically measure 1-2 in (2.5-5 cm) in length 
and weigh approximately 0.5 oz (15 g).   

Hawksbills may undertake developmental migrations (migrations as immatures) and 
reproductive migrations that involve travel over many tens to thousands of miles (Meylan 
1999a). Post-hatchlings (oceanic stage juveniles) are believed to live in the open ocean, 
taking shelter in floating algal mats and drift lines of flotsam and jetsam in the Atlantic and 
Pacific oceans (Musick and Limpus 1997) before returning to more coastal foraging 
grounds. In the Caribbean, hawksbills are known to almost exclusively feed on sponges 
(Meylan 1988; Van Dam and Diez 1997), although at times they have been seen foraging 
on other food items, notably corallimorphs and zooanthids (León and Diez 2000; Mayor et 
al. 1998; Van Dam and Diez 1997). 

Reproductive females undertake periodic (usually non-annual) migrations to their natal 
beaches to nest and exhibit a high degree of fidelity to their nest sites.  Movements of 
reproductive males are less certain, but are presumed to involve migrations to nesting 
beaches or to courtship stations along the migratory corridor.  Hawksbills show a high 
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fidelity to their foraging areas as well (Van Dam and Diez 1998).  Foraging sites are 
typically areas associated with coral reefs, although hawksbills are also found around rocky 
outcrops and high energy shoals which are optimum sites for sponge growth.  They can 
also inhabit seagrass pastures in mangrove-fringed bays and estuaries, particularly along 
the eastern shore of continents where coral reefs are absent (Bjorndal 1997; Van Dam and 
Diez 1998). 

Status and Population Dynamics 
There are currently no reliable estimates of population abundance and trends for non-
nesting hawksbills at the time of this consultation; therefore, nesting beach data is currently 
the primary information source for evaluating trends in global abundance.  Most hawksbill 
populations around the globe are either declining, depleted, and/or remnants of larger 
aggregations (NMFS and USFWS 2007b). The largest nesting population of hawksbills 
occurs in Australia where approximately 2,000 hawksbills nest off the northwest coast and 
about 6,000-8,000 nest off the Great Barrier Reef each year (Spotila 2004).  Additionally, 
about 2,000 hawksbills nest each year in Indonesia and 1,000 nest in the Republic of 
Seychelles (Spotila 2004).  In the United States, hawksbills typically laid about 500-1,000 
nests on Mona Island, Puerto Rico in the past (Diez and Van Dam 2007), but the numbers 
appear to be increasing, as the Puerto Rico Department of Natural and Environmental 
Resources counted nearly 1,600 nests in 2010 (PRDNER nesting data).  Another 56-150 
nests are typically laid on Buck Island off St. Croix (Meylan 1999b; Mortimer and 
Donnelly 2008). Nesting also occurs to a lesser extent on beaches on Culebra Island and 
Vieques Island in Puerto Rico, the mainland of Puerto Rico, and additional beaches on St. 
Croix, St. John, and St. Thomas, U.S. Virgin Islands.   

Mortimer and Donnelly (2008) reviewed nesting data for 83 nesting concentrations 
organized among 10 different ocean regions (i.e., Insular Caribbean, Western Caribbean 
Mainland, Southwestern Atlantic Ocean, Eastern Atlantic Ocean, Southwestern Indian 
Ocean, Northwestern Indian Ocean, Central Indian Ocean, Eastern Indian Ocean, Western 
Pacific Ocean, Central Pacific Ocean, and Eastern Pacific Ocean).  They determined 
historic trends (i.e., 20-100 years ago) for 58 of the 83 sites, and also determined recent 
abundance trends (i.e., within the past 20 years) for 42 of the 83 sites.  Among the 58 sites 
where historic trends could be determined, all showed a declining trend during the long-
term period.  Among the 42 sites where recent (past 20 years) trend data were available, 10 
appeared to be increasing, 3 appeared to be stable, and 29 appeared to be decreasing.  With 
respect to regional trends, nesting populations in the Atlantic (especially in the Insular 
Caribbean and Western Caribbean Mainland) are generally doing better than those in the 
Indo-Pacific regions. For instance, 9 of the 10 sites that showed recent increases are 
located in the Caribbean.  Buck Island and St. Croix’s East End beaches support 2 remnant 
populations of between 17-30 nesting females per season (Hillis and Mackay 1989; 
Mackay 2006).  While the proportion of hawksbills nesting on Buck Island represents a 
small proportion of the total hawksbill nesting occurring in the greater Caribbean region, 
Mortimer and Donnelly (2008) report an increasing trend in nesting at that site based on 
data collected from 2001-2006.  . 
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Nesting concentrations in the Pacific Ocean appear to be performing the worst of all 
regions despite the fact that the region currently supports more nesting hawksbills than 
either the Atlantic or Indian Oceans (Mortimer and Donnelly 2008).  While still critically 
low in numbers, sightings of hawksbills in the eastern Pacific appear to have been 
increasing since 2007, though some of that increase may be attributable to better 
observations (Gaos et al. 2010). More information about site-specific trends can be found 
in the most recent 5-year status review for the species (NMFS and USFWS 2007b). 

Threats 
Hawksbills are currently subjected to the same suite of threats on both nesting beaches and 
in the marine environment that affect other sea turtles (e.g., interaction with federal and 
state fisheries, coastal construction, oil spills, climate change affecting sex ratios) as 
discussed in Section 3.2.2. There are also specific threats that are of special emphasis, or 
are unique, for hawksbill sea turtles discussed in further detail below.   

While oil spill impacts are discussed generally for all species in Section 3.2.2, specific 
impacts of the DWH spill on hawksbill turtles have been estimated.  Hawksbills made up 
2.2% (8,850) of small juvenile sea turtle (of those that could be identified to species) 
exposures to oil in offshore areas, with an estimate of 615 to 3,090 individuals dying as a 
result of the direct exposure (DWH Trustees 2015).  No quantification of large benthic 
juveniles or adults was made.  Additional unquantified effects may have included 
inhalation of volatile compounds, disruption of foraging or migratory movements due to 
surface or subsurface oil, ingestion of prey species contaminated with oil and/or 
dispersants, and loss of foraging resources which could lead to compromised growth and/or 
reproductive potential. There is no information currently available to determine the extent 
of those impacts, if they occurred.  Although adverse impacts occurred to hawksbills, the 
relative proportion of the population that is expected to have been exposed to and directly 
impacted by the DWH event is relatively low, and thus a population-level impact is not 
believed to have occurred due to the widespread distribution and nesting location outside 
of the Gulf of Mexico for this species. 

The historical decline of the species is primarily attributed to centuries of exploitation for 
the beautifully patterned shell, which made it a highly attractive species to target (Parsons 
1972). The fact that reproductive females exhibit a high fidelity for nest sites and the 
tendency of hawksbills to nest at regular intervals within a season made them an easy 
target for capture on nesting beaches. The shells from hundreds of thousands of sea turtles 
in the western Caribbean region were imported into the United Kingdom and France during 
the nineteenth and early twentieth centuries (Parsons 1972).  Additionally, hundreds of 
thousands of sea turtles contributed to the region’s trade with Japan prior to 1993 when a 
zero quota was imposed (Milliken and Tokunaga 1987), as cited in Brautigam and Eckert 
(2006). 

The continuing demand for the hawksbills’ shells as well as other products derived from 
the species (e.g., leather, oil, perfume, and cosmetics) represents an ongoing threat to its 
recovery.  The British Virgin Islands, Cayman Islands, Cuba, Haiti, and the Turks and 
Caicos Islands (United Kingdom) all permit some form of legal take of hawksbill sea 
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turtles. In the northern Caribbean, hawksbills continue to be harvested for their shells, 
which are often carved into hair clips, combs, jewelry, and other trinkets (Márquez M. 
1990; Stapleton and Stapleton 2006).  Additionally, hawksbills are harvested for their eggs 
and meat, while whole, stuffed sea turtles are sold as curios in the tourist trade.  Hawksbill 
sea turtle products are openly available in the Dominican Republic and Jamaica, despite a 
prohibition on harvesting hawksbills and their eggs (Fleming 2001).  Up to 500 hawksbills 
per year from 2 harvest sites within Cuba were legally captured each year until 2008 when 
the Cuban government placed a voluntary moratorium on the sea-turtle fishery (Carillo et 
al. 1999; Mortimer and Donnelly 2008).  While current nesting trends are unknown, the 
number of nesting females is suspected to be declining in some areas (Carillo et al. 1999; 
Moncada et al. 1999). International trade in the shell of this species is prohibited between 
countries that have signed the Convention on International Trade in Endangered Species of 
Wild Flora and Fauna (CITES), but illegal trade still occurs and remains an ongoing threat 
to hawksbill survival and recovery throughout its range.   

Due to their preference to feed on sponges associated with coral reefs, hawksbill sea turtles 
are particularly sensitive to losses of coral reef communities.  Coral reefs are vulnerable to 
destruction and degradation caused by human activities (e.g., nutrient pollution, 
sedimentation, contaminant spills, vessel groundings and anchoring, recreational uses) and 
are also highly sensitive to the effects of climate change (e.g., higher incidences of disease 
and coral bleaching) (Crabbe 2008; Wilkinson 2004).  Because continued loss of coral reef 
communities (especially in the greater Caribbean region) is expected to impact hawksbill 
foraging, it represents a major threat to the recovery of the species.  

3.2.8 Smalltooth Sawfish 

The U.S. DPS of smalltooth sawfish was listed as endangered under the ESA effective May 
1, 2003 (68 FR 15674; April 1, 2003). 

Species Description and Distribution 
The smalltooth sawfish is a tropical marine and estuarine elasmobranch.  It has an extended 
snout with a long, narrow, flattened, rostral blade (rostrum) with a series of transverse teeth 
along either edge. In general, smalltooth sawfish inhabit shallow coastal waters of warm 
seas throughout the world and feed on a variety of small fish (e.g., mullet, jacks, and 
ladyfish) (Simpfendorfer 2001), and crustaceans (e.g., shrimp and crabs) (Bigelow and 
Schroeder 1953; Norman and Fraser 1937).   

Although this species is reported to have a circumtropical distribution, NMFS identified 
smalltooth sawfish from the Southeast United States as a distinct population segment 
(DPS), due to the physical isolation of this population from others, the differences in 
international management of the species, and the significance of the U.S. population in 
relation to the global range of the species (see 68 FR15674).  Within the United States, 
smalltooth sawfish have been captured in estuarine and coastal waters from New York 
southward through Texas, although peninsular Florida has historically been the region of 
the United States with the largest number of recorded captures (NMFS 2000).  Recent 
records indicate there is a resident reproducing population of smalltooth sawfish in south 
and southwest Florida from Charlotte Harbor through the Dry Tortugas, which is also the 
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last U.S. stronghold for the species (Poulakis and Seitz 2004a; Seitz and Poulakis 2002; 
Simpfendorfer and Wiley 2005a).  Water temperatures (no lower than 16-18°C) and the 
availability of appropriate coastal habitat (shallow, euryhaline waters and red mangroves) 
are the major environmental constraints limiting the northern movements of smalltooth 
sawfish in the western North Atlantic.  Most specimens captured along the Atlantic coast 
north of Florida are large adults (over 10 ft) that likely represent seasonal migrants, 
wanderers, or colonizers from a historic Florida core population(s) to the south, rather than 
being members of a continuous, even-density population (Bigelow and Schroeder 1953).    

Life History Information 
Smalltooth sawfish fertilization is internal and females give birth to live young.  The brood 
size, gestation period, and frequency of reproduction are unknown for smalltooth sawfish.  
Therefore, data from the closely related (in terms of size and body morphology) largetooth 
sawfish represent our best estimates of these parameters.  The largetooth sawfish likely 
reproduces every other year, has a gestation period of approximately 5 months, and 
produces a mean of 7.3 offspring per brood, with a range of 1-13 offspring (Thorson 1976).  
Smalltooth sawfish are approximately 31 in (80 cm) at birth and may grow to a length of 
18 ft (548 cm) or greater during their lifetime (Bigelow and Schroeder 1953; 
Simpfendorfer 2002).  Simpfendorfer et al. (2008) report rapid juvenile growth for 
smalltooth sawfish for the first 2 years after birth, with stretched total length increasing by 
an average of 25-33 in (65-85 cm) in the first year and an average of 19-27 in (48-68 cm) 
in the second year. By contrast, very little information exists on size classes other than 
juveniles, which make up the majority of sawfish encounters; therefore, much uncertainty 
remains in estimating life history parameters for smalltooth sawfish, especially as it relates 
to age at maturity and post-juvenile growth rates.  Based on age and growth studies of the 
largetooth sawfish (Thorson 1982) and research by Simpfendorfer (2000), the smalltooth 
sawfish is likely a slow-growing (with the exception of early juveniles), late-maturing (10-
20 years) species with a long lifespan (30-60 years).  Juvenile growth rates presented by 
Simpfendorfer et al. (2008) suggest smalltooth sawfish are growing faster than previously 
thought and therefore may reach sexual maturity at an earlier age.   

There are distinct differences in habitat use based on life history stage.  Juvenile smalltooth 
sawfish, those up to 3 years of age or approximately 8 ft in length (Simpfendorfer et al. 
2008), inhabit the shallow waters of estuaries and can be found in sheltered bays, dredged 
canals, along banks and sandbars, and in rivers (NMFS 2000).  Juvenile smalltooth sawfish 
occur in euryhaline waters (i.e., waters with a wide range of salinities) and are often closely 
associated with muddy or sandy substrates, and shorelines containing red mangroves, 
Rhizophora mangle (Simpfendorfer 2001; Simpfendorfer 2003).  Tracking data from the 
Caloosahatchee River in Florida indicate very shallow depths and salinity are important 
abiotic factors influencing juvenile smalltooth sawfish movement patterns, habitat use, and 
distribution (Simpfendorfer et al. 2011).  Another recent acoustic tagging study in a 
developed region of Charlotte Harbor, Florida, identified the importance of mangroves in 
close proximity to shallow water habitat for juvenile smalltooth sawfish, stating that 
juveniles generally occur in shallow water within 328 ft (100 m) of mangrove shorelines, 
generally red mangroves (Simpfendorfer et al. 2010).  Juvenile smalltooth sawfish spend 
the majority of their time in waters less than 13 ft (4 m) in depth (Simpfendorfer et al. 
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2010) and are seldom found in depths greater than 32 ft (10 m) (Poulakis and Seitz 2004a).  
Simpfendorfer et al. (2010) also indicated developmental differences in habitat use: the 
smallest juveniles (young-of-the-year juveniles measuring < 100 cm in length) generally 
used water depths less than 0.5 m (1.64 ft), had small home ranges (4,264-4,557 m2), and 
exhibited high levels of site fidelity.  Although small juveniles exhibit high levels of site 
fidelity for specific nursery habitats for periods of time lasting up to 3 months (Wiley and 
Simpfendorfer 2007), they do undergo small movements coinciding with changing tidal 
stages. These movements often involve moving from shallow sandbars at low tide to 
within red mangrove prop roots at higher tides (Simpfendorfer et al. 2010), behavior likely 
to reduce the risk of predation (Simpfendorfer 2006).  As juveniles increase in size, they 
begin to expand their home ranges (Simpfendorfer et al. 2010; Simpfendorfer et al. 2011), 
eventually moving to more offshore habitats where they likely feed on larger prey and 
eventually reach sexual maturity.  

Researchers have identified several areas within the Charlotte Harbor Estuary that are 
disproportionately more important to juvenile smalltooth sawfish, based on intra- or inter-
annual (within or between year) capture rates during random sampling events within the 
estuary (Poulakis 2012; Poulakis et al. 2011).  These areas were termed “hotspots” and also 
correspond with areas where public encounters are most frequently reported.  Use of these 
“hotspots” can vary within and among years based on the amount and timing of freshwater 
inflow.  Smalltooth sawfish use hotspots further upriver during high salinity conditions 
(drought) and areas closer to the mouth of the Caloosahatchee River during times of high 
freshwater inflow (Poulakis et al. 2011).  At this time, researchers are unsure what specific 
biotic or abiotic factors influence this habitat use, but they believe a variety of conditions in 
addition to salinity, such as temperature, dissolved oxygen, water depth, shoreline 
vegetation, and food availability, may influence habitat selection (Poulakis et al. 2011). 

While adult smalltooth sawfish may also use the estuarine habitats used by juveniles, they 
are commonly observed in deeper waters along the coasts.  Poulakis and Seitz (2004a) 
noted that nearly half of the encounters with adult-sized smalltooth sawfish in Florida Bay 
and the Florida Keys occurred in depths from 200-400 ft (70-122 m) of water.  Similarly, 
Simpfendorfer and Wiley (2005a) reported encounters in deeper waters off the Florida 
Keys, and observations from both commercial longline fishing vessels and fishery-
independent sampling in the Florida Straits report large smalltooth sawfish in depths up to 
130 ft (~ 40 m) (ISED 2014).  Even so, NMFS believes adult smalltooth sawfish use 
shallow estuarine habitats during parturition (when adult females return to shallow 
estuaries to pup) because very young juveniles still containing rostral sheaths are captured 
in these areas. Since very young juveniles have high site fidelities, we hypothesize that 
they are birthed nearby or in their nursery habitats. 

Status and Population Dynamics 
Few long-term abundance data exist for the smalltooth sawfish, making it very difficult to 
estimate the current population size.  Simpfendorfer (2001) estimated that the U.S. 
population may number less than 5% of historic levels, based on anecdotal data and the 
fact that the species’ range has contracted by nearly 90%, with south and southwest Florida 
the only areas known to support a reproducing population.  Since actual abundance data are 
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limited, researchers have begun to compile capture and sightings data (collectively referred 
to as encounter data) in the International Sawfish Encounter Database (ISED) that was 
developed in 2000. Although this data cannot be used to assess the population because of 
the opportunistic nature in which they are collected (i.e., encounter data are a series of 
random occurrences rather than an evenly distributed search over a defined period of time), 
researchers can use this database to assess the spatial and temporal distribution of 
smalltooth sawfish.  We expect that as the population grows, the geographic range of 
encounters will also increase. Since the conception of the ISED, over 3,000 smalltooth 
sawfish encounters have been reported and compiled in the encounter database (ISED 
2014). 

Despite the lack of scientific data on abundance, recent encounters with young-of-the-year, 
older juveniles, and sexually mature smalltooth sawfish indicate that the U.S. population is 
currently reproducing (Seitz and Poulakis 2002; Simpfendorfer 2003).  The abundance of 
juveniles encountered, including very small individuals, suggests that the population 
remains viable (Simpfendorfer and Wiley 2004b), and data analyzed from Everglades 
National Park as part of an established fisheries-dependent monitoring program (angler 
interviews) indicate a slightly increasing trend in abundance within the park over the past 
decade (Carlson and Osborne 2012; Carlson et al. 2007).  Using a demographic approach 
and life history data for smalltooth sawfish and similar species from the literature, 
Simpfendorfer (2000) estimated intrinsic rates of natural population increase for the 
species at 0.08-0.13 per year and population doubling times from 5.4-8.5 years.  These low 
intrinsic rates15 of population increase, suggest that the species is particularly vulnerable to 
excessive mortality and rapid population declines, after which recovery may take decades.  

Threats 
Past literature indicates smalltooth sawfish were once abundant along both coasts of 
Florida and quite common along the shores of Texas and the northern Gulf coast (NMFS 
2010c) and citations therein). Based on recent comparisons with these historical reports, 
the U.S. DPS of smalltooth sawfish has declined over the past century (Simpfendorfer 
2001; Simpfendorfer 2002).  The decline in smalltooth sawfish abundance has been 
attributed to several factors including bycatch mortality in fisheries, habitat loss, and life 
history limitations of the species (NMFS 2010c).  

Bycatch Mortality 
Bycatch mortality is cited as the primary cause for the decline in smalltooth sawfish in the 
United States (NMFS 2010c). While there has never been a large-scale directed fishery, 
smalltooth sawfish easily become entangled in fishing gears (gill nets, otter trawls, trammel 
nets, and seines) directed at other commercial species, often resulting in serious injury or 
death (NMFS 2009b).  This has historically been reported in Florida (Snelson and Williams 
1981), Louisiana (Simpfendorfer 2002), and Texas (Baughman 1943).  For instance, 1 
fisherman interviewed by Evermann and Bean (1897) reported taking an estimated 300 
smalltooth sawfish in just a single netting season in the Indian River Lagoon, Florida.  In 
another example, smalltooth sawfish landings data gathered by Louisiana shrimp trawlers 

15 The rate at which a population increases in size if there are no density-dependent forces regulating the 
population 
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from 1945-1978, which contained both landings data and crude information on effort 
(number of vessels, vessel tonnage, number of gear units), indicated declines in smalltooth 
sawfish landings from a high of 34,900 lb in 1949 to less than 1,500 lb in most years after 
1967. The Florida net ban passed in 1995 has led to a reduction in the number of 
smalltooth sawfish incidentally captured, “…by prohibiting the use of gill and other 
entangling nets in all Florida waters, and prohibiting the use of other nets larger than 500 
square feet in mesh area in nearshore and inshore Florida waters”16 (FLA. CONST. art. X, § 
16). However, the threat of bycatch currently remains in commercial fisheries (e.g., South 
Atlantic shrimp fishery, Gulf of Mexico shrimp fishery, federal shark fisheries of the South 
Atlantic, and the Gulf of Mexico reef fish fishery), though anecdotal information collected 
by NMFS port agents suggest smalltooth sawfish captures are now rare.   

In addition to incidental bycatch in commercial fisheries, smalltooth sawfish have 
historically been and continue to be captured by recreational fishers.  Encounter data (ISED 
2014) and past research (Caldwell 1990) document that rostrums are sometimes removed 
from smalltooth sawfish caught by recreational fishers, thereby reducing their chances of 
survival.  While the current threat of mortality associated with recreational fisheries is 
expected to be low given that possession of the species in Florida has been prohibited since 
1992, bycatch in recreational fisheries remains a potential threat to the species. 

Habitat Loss 
Modification and loss of smalltooth sawfish habitat, especially nursery habitat, is another 
contributing factor in the decline of the species.  Activities such as agricultural and urban 
development, commercial activities, dredge-and-fill operations, boating, erosion, and 
diversions of freshwater runoff contribute to these losses (SAFMC 1998).  Large areas of 
coastal habitat were modified or lost between the mid-1970s and mid-1980s within the 
United States (Dahl and Johnson 1991). Since then, rates of loss have decreased, but 
habitat loss continues. From 1998-2004, approximately 64,560 acres of coastal wetlands 
were lost along the Atlantic and Gulf coasts of the United States, of which approximately 
2,450 acres were intertidal wetlands consisting of mangroves or other estuarine shrubs 
(Stedman and Dahl 2008).  Further, Orlando et al. (1994) analyzed 18 major southeastern 
estuaries and recorded over 703 mi of navigation channels and 9,844 mi of shoreline with 
modifications. In Florida, coastal development often involves the removal of mangroves 
and the armoring of shorelines through seawall construction.  Changes to the natural 
freshwater flows into estuarine and marine waters through construction of canals and other 
water control devices have had other impacts: altered the temperature, salinity, and nutrient 
regimes; reduced both wetlands and submerged aquatic vegetation; and degraded vast areas 
of coastal habitat utilized by smalltooth sawfish (Gilmore 1995; Reddering 1988; Whitfield 
and Bruton 1989). While these modifications of habitat are not the primary reason for the 
decline of smalltooth sawfish abundance, it is likely a contributing factor and almost 
certainly hampers the recovery of the species.  Juvenile sawfish and their nursery habitats 
are particularly likely to be affected by these kinds of habitat losses or alternations, due to 
their affinity for shallow, estuarine systems.  Although many forms of habitat modification 

16 “nearshore and inshore Florida waters” means all Florida waters inside a line 3 mi seaward of the coastline 
along the Gulf of Mexico and inside a line 1 mi seaward of the coastline along the Atlantic Ocean. 
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are currently regulated, some permitted direct and/or indirect damage to habitat from 
increased urbanization still occurs and is expected to continue to threaten survival and 
recovery of the species in the future. 

Life History Limitations 
The smalltooth sawfish is also limited by its life history characteristics as a slow-growing, 
relatively late-maturing, and long-lived species.  Animals using this life history strategy are 
usually successful in maintaining small, persistent population sizes in constant 
environments, but are particularly vulnerable to increases in mortality or rapid 
environmental change (NMFS 2000).  The combined characteristics of this life history 
strategy result in a very low intrinsic rate of population increase (Musick 1999) that make 
it slow to recover from any significant population decline (Simpfendorfer 2000).  More 
recent data suggest smalltooth sawfish may mature earlier than previously thought, 
meaning rates of population increase could be higher and recovery times shorter than those 
currently reported (Simpfendorfer et al. 2008). 

Current Threats 
The 3 major factors that led to the current status of the U.S. DPS of smalltooth sawfish – 
bycatch mortality, habitat loss, and life history limitations – continue to be the greatest 
threats today.  All the same, other threats such as the illegal commercial trade of smalltooth 
sawfish or their body parts, predation, and marine pollution and debris may also affect the 
population and recovery of smalltooth sawfish on smaller scales (NMFS 2010c).  We 
anticipate that all of these threats will continue to affect the rate of recovery for the U.S. 
DPS of smalltooth sawfish. 

In addition to the man-made effects mentioned previously, changes to the global climate 
are likely to be a threat to smalltooth sawfish and the habitats they use.  The 
Intergovernmental Panel on Climate Change has stated that global climate change is 
unequivocal (IPCC 2007) and its impacts to coastal resources may be significant.  Some of 
the likely effects commonly mentioned are sea level rise, increased frequency of severe 
weather events, changes in the amount and timing of precipitation, and changes in air and 
water temperatures (EPA 2012; NOAA 2012).  The impacts to smalltooth sawfish cannot, 
for the most part, currently be predicted with any degree of certainty, but we can project 
some effects to the coastal habitats where they reside.  We know that the coastal habitats 
that contain red mangroves and shallow, euryhaline waters will be directly impacted by 
climate change through sea level rise, which is expected to exceed 1 meter globally by 
2100 according to Meehl et al. (2007), Pfeffer et al. (2008), and Vermeer and Rahmstorf 
(2009). Sea level rise will impact mangrove resources, as sediment surface elevations for 
mangroves will not keep pace with conservative projected rates of elevation in sea level 
(Gilman et al. 2008).  Sea level increases will also affect the amount of shallow water 
available for juvenile smalltooth sawfish nursery habitat, especially in areas where there is 
shoreline armoring (e.g., seawalls).  Further, the changes in precipitation coupled with sea 
level rise may also alter salinities of coastal habitats, reducing the amount of available 
smalltooth sawfish nursery habitat. 
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3.2.9 Nassau Grouper 

NMFS listed the Nassau grouper as threatened under the ESA effective July 29, 2016 (81 
FR 42268, June 29, 2016). This section provides a summary of key biological information 
as presented in the June 29, 2016, listing rule as well as the Biological Report (Hill and 
Sadovy de Mitcheson 2013). 

Species Description and Life History 
The Nassau grouper, Epinephelus striatus (Bloch 1792), is a moderate-sized serranid fish 
with large eyes and a robust body. Coloration is variable, but adult fish are generally buff, 
with five dark brown vertical bars, a large black saddle blotch on top of the base of the tail, 
and a row of black spots below and behind each eye.  Color pattern can also change within 
minutes from almost white to bicolored to uniformly dark brown, according to the 
behavioral state of the fish (Carter et al. 1994; Colin 1992; Heemstra and Randall 1993; 
Longley 1917). A distinctive bicolor pattern is seen when two adults or an adult and large 
juvenile meet and is frequently observed at spawning aggregations (Heemstra).  There is 
also a distinctive dark tuning-fork mark that begins at the front of the upper jaw, extends 
back between the eyes, and then divides into two branches on top of the head behind the 
eyes. Another dark band runs from the tip of the snout through the eye and then curves 
upward to meet its corresponding band from the opposite side just in front of the dorsal fin.  
Juveniles exhibit a color pattern similar to adults (Silva et al. 2002).  

As with many serranids, the Nassau grouper is slow-growing and long-lived; estimates 
range up to a maximum of 29 years (Bush et al. 1996).  Using length-frequency analysis, 
which tends to exclude younger animals, a theoretical maximum age at 95% asymptotic 
size is 16 years. Individuals of more than 12 years of age are not common in fisheries, 
with more heavily fished areas yielding much younger fish on average.  Most studies 
indicate a rapid growth rate for juveniles, which has been estimated to be about 10 
mm/month total length (TL) for small juveniles, and 8.4-11.7 mm/month TL for larger 
juveniles (Beets and Hixon 1994) (Eggleston 1995).  Maximum size is about 122 cm TL 
and maximum weight is about 25 kg (Heemstra and Randall 1993; (Humann and DeLoach 
2002); (Froese 2010). Generation time (the interval between the birth of an individual and 
the subsequent birth of its first offspring) is estimated as 9-10 years (Sadovy and Eklund 
1999). Data from scales and otoliths indicate that fish reach sexual maturity in 
approximately 4-7 years (Hill and Sadovy de Mitcheson 2013). 

Distribution 
The Nassau grouper’s confirmed distribution currently includes “Bermuda and Florida 
(USA), throughout the Bahamas and Caribbean Sea” (e.g., (Heemstra 1993)).  The 
occurrence of Nassau grouper from the Brazilian coast south of the equator as reported in 
Heemstra (1993) is “unsubstantiated” (Craig et al. 2011).  The Nassau grouper has been 
documented in the Gulf of Mexico, at Arrecife Alacranes (north of Progreso) to the west 
off the Yucatan Peninsula, Mexico (Hildebrand et al. 1964).  Nassau grouper is generally 
replaced ecologically in the eastern Gulf by red grouper (E. morio) in areas north of Key 
West or the Tortugas (Smith 1971).  They are considered a rare or transient species off 
Texas in the northwestern Gulf of Mexico (Gunter and Knapp 1951) in (Hoese and Moore 
1998). The first confirmed sighting of Nassau grouper in the Flower Garden Banks 
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Nationnal Marine Saanctuary, whhich is locateed in the norrthwest Gulff of Mexico 
approxximately 1800 km southeaast of Galvesston, Texas, was reportedd by (Foley et al. 2007b). 
Many eearlier reporrts of Nassauu grouper up the Atlanticc coast to Noorth Carolinaa have not 
been coonfirmed.  TThe Biological Report (HHill and Sadoovy de Mitchheson 2013) provides a 
detailed descriptionn of the distrribution, summmarized in Figure 3.8. 

Figure 33.8.  Range of NNassau grouper (Epinepheluss striatus). Habbitat zones include 
shorelinne to insular or continental sheelf throughout the indicated rrange. 
(Hill andd Sadovy de MMitcheson, 20133) 

Basic BBiology 
Habitat and Depth Use Informaation 
The Naassau groupeer is primarilly a shallow-water, insullar fish speccies that has long been 
valued as a major ffishery resouurce throughhout the wideer Caribbeann, South Florrida, 
Bermuuda, and the BBahamas (Carter et al. 1994). This sspecies is coonsidered a rreef fish, butt 
it transsitions througgh a series oof developmeental habitatts. As larvaee, the Nassauu grouper is 
planktoonic. After aan average oof 35-40 days and at an aaverage size of 32 mm TTL, larvae 
recruit from an oceeanic environnment into ddemersal habbitats (Colin 1992); (Egggleston 
1995). Following settlement, jjuvenile Nasssau grouperr inhabit maccroalgae (priimarily 
Laurenncia spp.), cooral clumps (Porites sppp.), and seagrrass beds (DDahlgren 19998; Egglestonn 
1995). Recently-seettled Nassau grouper haave also beenn collected ffrom rubble mounds at 
18 m ddepth (Colinn et al. 1997)). Post-settleement, smalll Nassau groouper have bbeen reportedd 
with diiscarded queeen conch shhells (Strombbus gigas) annd other debrris around TThalassia bedds 
(Eggleston 1995; RRandall 19833). 

Juvenille Nassau grrouper (12-15 cm TL) arre relatively solitary and remain in sppecific areass 
for months (Bardacch 1958). Juuveniles of thhis size class are associaated with maacroalgae, 
and both natural annd artificial rreef structuree. As juveniiles grow, thhey move proogressively 
to deepper areas andd offshore reeefs (Colin ett al. 1997; TTucker et al. 1993). Schoools of 30-400 
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juveniles (25-35 cm TL) were observed at 8-10 m depths in the Cayman Islands (Tucker et 
al. 1993). No clear distinction can be made between types of adult and juvenile habitats, 
although a general size segregation with depth occurs; smaller Nassau grouper in shallower 
inshore waters (3.7-16.5 m) and larger individuals more common near deeper (18.3-54.9 
m) offshore banks (Bardach 1958; Bardach et al. 1958; Cervigón 1994; Radakov et al. 
1975; Silva Lee 1974; Thompson and Munro 1978).  

Adult Nassau grouper tend to be relatively sedentary and are generally associated with 
high-relief coral reefs or rocky substrate in clear waters to depths of 130 m.  Generally, 
adults are most common at depths less than 100 m (Hill and Sadovy de Mitcheson 2013) 
except when at spawning aggregations where they are known to descend to depths of 255 
m (Starr et al. 2007). 

Foraging Information 
Adult Nassau grouper are unspecialized, bottom-dwelling, ambush-suction predators 
(Randall 1965; Thompson and Munro 1978).  Numerous studies describe adult Nassau 
grouper as piscivorous (Carter et al. 1994; Eggleston et al. 1998; Randall 1965; Randall 
1967; Randall and Brock 1960).  Feeding can take place around the clock although most 
fresh food is found in stomachs collected in the early morning and at dusk (Randall 1967).  
Young Nassau grouper (20.2-27.2 mm standard length [SL]) feed on a variety of plankton, 
including pteropods, amphipods, and copepods (Greenwood 1991; Grover et al. 1998). 

Spawning Behavior and Habitat 
The effects of fishing in relation to spawning behavior is an important issue for this species 
(please refer to the Population Dynamics and Status and the Threats sections that follow). 

Nassau grouper form spawning aggregations  
V.I.; however, many of these may no longer form.  Recent evidence suggests that spawning 
is occurring at what may be reconstituted or novel spawning sites in both Puerto Rico and 
the U.S.V.I. (Hill and Sadovy de Mitcheson 2013).  Suspected or anecdotal evidence also 
identifies spawning aggregations in Los Roques, Venezuela (Boomhower et al. 2010) and 
Old Providence in Colombia’s San Andrés Archipelago (Prada et al. 2004).  Spawning 
aggregation sites have not been reported in the Lesser Antilles, Central America south of 
Honduras, or Florida. 
at predictable locations around the winter full moons, or between full and new moons 
(Aguilar-Perera 1994; Carter et al. 1994; Colin 1992; P.L. 1992; Smith 1971; Tucker et al. 
1993; Tucker and Woodward 1994).  Aggregations consist of hundreds, thousands, or, 
historically, tens of thousands of individuals.  Some aggregations have persisted at known 
locations for periods of 90 years or more (see references in Hill and Sadovy de Mitcheson 
2013). Pair spawning has not been observed. 

About 50 individual spawning aggregation sites have been recorded, mostly from insular 
areas in the Bahamas, Belize, Bermuda, British Virgin Islands, Cayman Islands, Cuba, 
Honduras, Jamaica, Mexico, Puerto Rico, Turks and Caicos, and the U.S. 
“Spawning runs,” or movements of adult Nassau grouper from coral reefs to spawning 
aggregation sites, were first described in Cuba in 1884 by Vilaro Diaz, and later by 
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(Guitart-Manday and Juárez-Fernandez 1966).  Nassau grouper migrate to aggregation 
sites in groups numbering between 25 and 500, moving parallel to the coast or along shelf 
edges or even inshore reefs (Aguilar-Perera and Aguilar-Davila 1996; Carter et al. 1994; 
Colin 1992; Nemeth et al. 2009).  Distance traveled by Nassau grouper to aggregation sites 
is highly variable; some fish move only a few kilometers, while others move up to several 
hundred kilometers (Bolden 2000; Carter et al. 1994; Colin 1992).  Ongoing research in the 
Exuma Sound, Bahamas has tracked migrating Nassau grouper up to 200 km, with likely 
estimates of up to 330 km, as they move to aggregation sites (Hill and Sadovy de 
Mitcheson 2013). 

Observations suggest that individuals can return to their original home reef following 
spawning. Bolden (2001) reported 2 out of 22 tagged fish returning to home reefs in the 
Bahamas one year after spawning.  Sonic tracking studies around Little Cayman Island 
have demonstrated that spawners may return to the aggregation site in successive months 
with returns to their residential reefs in between (Semmens et al. 2007).  Larger fish are 
more likely to return to aggregation sites and spawn in successive months than smaller fish 
(Semmens et al. 2007).  It is not known how Nassau grouper select and locate aggregation 
sites or why they aggregate to spawn.  Spawning aggregation sites are typically located 
near significant geomorphological features, such as projections (promontories) of the reef 
as little as 50 m from the shore, and close to a drop-off into deep water over a wide (6-60 
m) depth range (Aguilar-Perera 1994; Beets and Friedlander 1999; Burnett-Herkes 1975; 
Carter 1989; Colin 1992; Colin et al. 1987; Craig 1966; Fine 1990; Olsen and LaPlace 
1979; Smith 1972).  Sites are characteristically small, highly circumscribed areas, 
measuring several hundred meters in diameter, with soft corals, sponges, stony coral 
outcrops, and sandy depressions (Aguilar-Perera 1994; Beets and Friedlander 1999; 
Burnett-Herkes 1975; Carter 1989; Colin 1992; Colin et al. 1987; Craig 1966; Fine 1990; 
Olsen and LaPlace 1979; Smith 1972). 

The link between spawning sites and settlement sites is also not well understood.  
Spawning aggregations form around the full moon between December and March 
(reviewed in Sadovy and Eklund (1999)), though this may occur later (May-August) in 
more northerly latitudes (Bardach 1958; Burnett-Herkes 1975; Gorce and (eds.) 1939; 
Smith 1971).  The formation of spawning aggregations is triggered by a very narrow range 
of water temperatures between 25-26°C.  While day length has also been considered as a 
trigger for aggregation formation (Carter et al. 1994; Colin 1992; Tucker et al. 1993), 
temperature is evidently a more important stimulus (Hill and Sadovy de Mitcheson 2013).  
Spawning occurs for up to 1.5 hours around sunset for several days (Whaylen et al. 2007).  
At spawning aggregation sites, Nassau grouper tend to mill around for a 1-2 days in a 
“staging area” adjacent to the core area where spawning activity later occurs (Colin 1992; 
Kadison et al. 2010; Nemeth 2012).  Courtship is indicated by 2 behaviors that occur late in 
the afternoon: “following” and “circling” (Colin 1992). The aggregation then moves into 
deeper water shortly before spawning (Carter et al. 1994; Colin 1992; Tucker et al. 1993). 
Progression from courtship to spawning may depend on aggregation size, but generally fish 
move up into the water column, with an increasing number exhibiting the bicolor phase 
(Carter et al. 1994; Colin 1992). 
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Repeated spawning occurs at the same site for up to 3 consecutive months generally around 
the full moon or between the full and new moons (Aguilar-Perera 1994; Carter et al. 1994; 
Colin 1992; Smith 1971; Tucker et al. 1993; Tucker and Woodward 1994).  Participation 
by individual fish across the months is unknown.  It is unknown whether a single, mature 
female will spawn continuously throughout the spawning season or just once per year. 

Population Dynamics and Status 
Few formal stock assessments have been conducted for the Nassau grouper, likely because 
of limited data.  The most recent published assessment, conducted in The Bahamas, 
suggests that fishing effort in The Bahamas needs to be reduced from the 1998 to 2001 
level in order to avoid overexploitation of stocks relative to biological reference points 
(Cheung et al. 2013). 

During the first U.S. survey of the fishery resources of Puerto Rico, the Nassau grouper 
was noted as a common and very important food fish, reaching a weight of 50 lb (22.7 kg) 
or more ((Evermann 1900).  By 1970, Nassau grouper was still the fourth most common 
shallow-water species landed in Puerto Rico ((Thompson 1978), and it was common in the 
reef fish fishery of the Virgin Islands, where an aggregation in the 1970s contained an 
estimated 2,000-3,000 individuals (Olsen and LaPlace 1979) (Olsen and LaPlace 1979).  
During the 1980s, port sampling in the U.S.V.I. showed that Nassau grouper accounted for 
22% of grouper landings with 85% of the Nassau grouper catch coming from spawning 
aggregations (D. Olsen, Chief Scientist – St. Thomas Fishermen’s Association, pers. 
comm. to J. Rueter, NMFS SERO PRD, October, 2013).  By 1981, “the Nassau grouper 
ha(d) practically disappeared from the local catches and the ones that d(id) appear (were)-
small compared with previous years” (CFMC and NMFS 1985) and by 1986, the Nassau 
grouper was considered commercially extinct in the U.S. Virgin Islands/Puerto Rico region 
(Bohnsack et al. 1986). About 1,000 kg were landed from the Reef Fish fishery during the 
latter half of the 1980s in Puerto Rico, most of them were less than 500 mm, indicating 
they were likely sexually immature (Sadovy 1997). 

Although there are few data on historic abundance of Nassau grouper off the U.S. 
mainland, it appears that abundance was once high in southern Florida (Springer and 
McErlean 1962). Anecdotal reports from spearfishers noted large daily catches in the 
1950s (Bohnsack 1990). Interviews of Florida Keys’ residents suggested that Nassau 
grouper were once caught in much greater numbers from the upper Florida Keys and the 
Bahamas (Sadovy and Eklund 1999).  Starck (1968) reported Nassau grouper frequently at 
Alligator Reef in the Florida Keys. 

Historically, Nassau grouper was a component of the grouper fishery in Florida, suggesting 
once healthy (sub)population(s) in southeastern U.S. mainland waters (Sadovy and Eklund 
1999). In contrast, now the species is rarely encountered (Sadovy and Eklund 1999).  In 
the Dry Tortugas, where Nassau grouper were once abundant, only one individual was 
recorded in 1994 out of 183 point censuses and none in 37 predator censuses (Sluka et al. 
1998). On Elbow Reef, Florida Keys, mean Nassau grouper densities were 0.01- 0.04 fish 
per 100 m2 in 1993-94 (Sluka et al. 1998), with few seen on census dives through the 
Florida Keys. Censuses comparing areas protected and unprotected from fishing indicated 
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that Nassau grouper, where protected, had a higher density and were one of the dominant 
grouper species observed (Sluka et al. 1997). Despite 10-20 years of no-take protection of 
the Nassau grouper in the Florida Keys, Nassau grouper has made no appreciable recovery 
and numbers remain extremely low (Semmens et al. 2007, Don DeMaria pers. comm. 2012 
In Hill and Sadovy de Mitcheson 2013).   

Little is known about the dynamics of unexploited stocks of Nassau grouper, although 
some of the data from the 1980s give us some insight (Carter et al. 1994).  Spawning stock 
biomass per recruit has not been quantified for the species, but landings data clearly show a 
chronological trend from abundance to rarity in many areas (e.g., (Sadovy 1997).  Of 
particular concern has been the rapid and extreme decline in numbers taken from 
traditional aggregation sites (Sala et al. 2001).  In general, slow-growing, long-lived 
species (such as snappers and groupers) with limited spawning periods and, possibly, with 
only a narrow recruitment window are susceptible to overexploitation ((Bannerot et al. 
1987; Polovina and Ralston 1987). Hodgson and Liebeler (2002) noted that Nassau 
grouper were absent from 82% of shallow Caribbean reefs (3–10 m) during a 5-year period 
(1997-2001) of underwater surveys for the ReefCheck project.  This is derived from 
underwater surveys in most countries in the range of the species. 

Because insufficient stock assessments or population estimates exist, NMFS (81 FR 42268, 
June 29, 2016) considered the changes in spawning aggregations as a proxy for the status 
of the current population. NMFS believes the status of spawning aggregations is likely to 
be reflective of the overall population because adults migrate to spawning aggregations for 
the only known reproductive events. Historically, 50 spawning aggregation sites had been 
identified throughout the Caribbean (Sadovy De Mitcheson et al. 2008).  Of these 50, less 
than 20 probably still remain (Sadovy De Mitcheson et al. 2008).  Numbers of fish at 
aggregation sites once numbered in the tens of thousands (30,000 – 100,000 fish; Smith 
1972), however they have now been reduced to less than 3,000 at those sites where counts 
have been made (Sadovy De Mitcheson et al. 2008). In many areas of its range, the species 
is now considered commercially extinct and numerous spawning aggregations have been 
extirpated with no signs of recovery (81 FR 42268, June 29, 2016). Based on the size and 
number of current spawning aggregations, the Nassau grouper population appears to be 
significantly reduced from its historical size. 

Threats 
The most serious threats to Nassau grouper are fishing at spawning aggregations and 
inadequate law enforcement.  These threats are considered high risk threats to the species, 
and are currently affecting the status of Nassau grouper, putting it at a heightened risk of 
extinction. Nassau grouper are fished commercially and recreationally throughout the year 
by handline, longline, fish traps, spear guns, and gillnets (NMFS General Canvas Landing 
System).  Aggregations are mainly exploited by handlines or by fish traps, although 
gillnets were being used in Mexico in the early to mid-1990s (Aguilar-Perera 2004).  
Sadovy and Eklund (1999) show declines in landings, catch per unit effort (CPUE) and, by 
implication, abundance in the late 1980’s and early 1990’s throughout its range, which has 
led Nassau grouper to now be considered commercially extinct in a number of areas 
(Sadovy and Eklund 1999).  Recent reports from throughout the Nassau grouper’s range 
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document continued population declines and loss of aggregations (Sadovy de Mitcheson 
2012). The aggregative reproduction style - gathering at predictable sites in large 
concentrations to spawn during a few weeks (over a few months) each year - makes the 
Nassau grouper vulnerable as a target of fishing like many other reef species that form large 
aggregations to spawn.  In many places, aggregation-fishing once produced most of the 
annual landings of the species (e.g.,(Claro 1990)).  Because Nassau grouper are only 
known to reproduce in spawning aggregations, removing ripe individuals during spawning 
has the potential to greatly influence population dynamics and future fishery yields 
(Shapiro 1987). The fact that much of the catch in many countries historically came from 
spawning aggregations (Aguilar-Perera 1994; Olsen and LaPlace 1979; Sadovy and Eklund 
1999) likely magnified the effects to the extent that targeted aggregations have collapsed in 
many countries (Sadovy de Mitcheson 2012).  Its declines have compromised the 
ecological function of a major top predator in the reef ecosystem (Mumby et al. 2006; 
Mumby et al. 2012; Randall 1967).  Law enforcement in many foreign countries is less 
than adequate, thus rendering the regulations ineffective; although many countries have 
taken regulatory measures to conserve Nassau grouper, the species faces an ongoing threat 
due to the inadequacy of regulatory mechanisms to prevent or remediate the impacts of 
other threats that are elevating the species’ extinction risk, particularly fishing of spawning 
aggregations. Overutilization in the form of historical harvest has reduced population size 
and led to the collapse of spawning aggregations in many locations. While some countries 
have made efforts to curb harvest, fishing at spawning aggregation sites remains a “high 
risk” threat, and this risk is exacerbated by the inadequacy of regulatory control and law 
enforcement, which leads to continued overutilization (low abundance), reduced 
reproductive output, and reduced recruitment (more details found in 81 FR 42268, June 29, 
2016). 

There is currently no fishery for Nassau grouper in the United States, and possession is 
prohibited (for additional details of the history, see Sadovy and Eklund (1999)).  Nassau 
grouper may show up as bycatch in various fisheries around south Florida.  Barotrauma 
from rapid decompression, increased time in warm surface waters, and increased exposure 
to predation threats may result in species mortality in the absence of a directed fishery 
(Bartholomew and Bohnsck 2005).   

Other factors also pose a threat to the status of this species.  Poor spatial population 
structure/connectivity is an increasing risk for Nassau grouper and is due, in part, to the 
declining number and size of spawning aggregations, which affects population structure.  
Population growth rate/productivity issues also present an increasing risk for the species.  
The nature of these factors could contribute to the species becoming endangered over the 
foreseeable future. 

Abundance of Nassau grouper has diminished dramatically over the past several decades. 
This decline is a direct impact of historical harvest and the overfishing of spawning 
aggregations. The current reduced population abundance of Nassau grouper is a threat to 
the status of the species over the foreseeable future if abundance continues to decline. 
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In the final rule listing Nassau grouper (81 FR 42268, June 29, 2016), NMFS considered 
climate change as a threat to Nassau grouper including global warming, sea level rise, and 
ocean acidification. Although Nassau grouper occur across a range of temperatures, 
spawning occurs when sea surface temperatures range between 25°C-26°C (Colin 1992; 
Tucker and Woodward 1996). Because Nassau grouper spawn in a narrow window of 
temperatures, a rise in sea surface temperature outside that range could impact spawning or 
shift the geographic range of the species to overlap with waters within the required 
temperature parameters.  Increased sea surface temperatures have also been linked to coral 
habitat loss through bleaching and disease, as well as possible negative effects to coral and 
coral reefs due to sea level rise (Munday et al. 2008).  Further, increased global 
temperatures are also predicted to change parasite-host relationships and may present 
additional unknown concerns (Harvell et al. 2002; Marcogliese 2001).  Another potential 
effect of climate change could be the loss of structural habitat in coral reef ecosystems as 
ocean acidification is anticipated to affect the integrity of coral reefs  (Munday et al. 2008).  
While climate change has the potential to pose a threat to this species there is currently 
insufficient information to determine how it is affecting the extinction risk of the Nassau 
grouper now or in the foreseeable future.    
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4.0 Environmental Baseline 

This section describes the effects of past and ongoing human and natural factors 
contributing to the current status of the species, their habitats (including designated critical 
habitat), and ecosystem within the action area, without the additional effects of the 
proposed action. In the case of ongoing actions, this section includes the effects that may 
contribute to the projected future status of the species, their habitats and ecosystems.  The 
environmental baseline describes a species’ and habitat’s health based on information 
available at the time of this consultation.   

By regulation (50 CFR 402.02), environmental baselines for Biological Opinions include 
the past and present impacts of all state, federal, or private actions and other human 
activities in or having effects in, the action area.  We identify the anticipated impacts of all 
proposed federal projects in the specific action area of the consultation at issue, that have 
already undergone formal or early Section 7 consultation (as defined in 50 CFR 402.11), as 
well as the impact of state or private actions, or the impacts of natural phenomena, which 
are concurrent with the consultation in process (50 CFR 402.02).   

Focusing on the impacts of the activities in the action area specifically, allows us to assess 
the prior experience and state (or condition) of the endangered and threatened individuals, 
and areas of designated critical habitat that occur in an action area, and that will be exposed 
to effects from the action under consultation.  This is important because, in some states or 
life history stages, or areas of their ranges, listed individuals or critical habitat features will 
commonly exhibit, or be more susceptible to, adverse responses to stressors than they 
would be in other states, stages, or areas within their distributions.  These localized stress 
responses or stressed baseline conditions may increase the severity of the adverse effects 
expected from the proposed action. 

4.1 Status of Species in the Action Area 

As stated in Section 2.3 (Action Area), the proposed action occurs in the U.S. South 
Atlantic states’ EEZ’s, which extends from 3 nmi seaward of Florida, Georgia, South 
Carolina, and North Carolina to 200 nmi (except that the EEZ off of southern Florida does 
not extend all the way out 200 nmi due to the close proximity of The Bahamas). 

NARW 
Right whales can be found in winter months in their only known calving area in the warm, 
calm coastal waters off the Southeast Atlantic Bight (SAB) which extends roughly from 
Cape Hatteras, North Carolina, to West Palm Beach, Florida.  The whales start migrating 
back north during the spring. Sightings off the Southeast Atlantic Coast include primarily 
adult females and calves, but juveniles and adult males are also commonly observed.  The 
status of species in the action area, as well as the threats to this species, is supported by the 
species account in Section 3 (Status of the Species). 
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Sea Turtles 
The 5 species of sea turtles that occur in the action area are all highly migratory.  Given the 
large size of the action area, all sea turtle life stages, and associated behaviors occur in the 
action area. Therefore, the status of the 5 species (or DPS where applicable) of sea turtles 
in the action area, as well as the threats to these species, are best reflected in their range-
wide statuses and supported by the species accounts in Section 3 (Status of Species). 

Smalltooth Sawfish 
Smalltooth sawfish greater than 200 cm TL may be found in the southern portion 
(primarily off Florida) of the action area throughout the year.  The status of smalltooth 
sawfish in the action area, as well as the threats to this species, is supported by the species 
account in Section 3 (Status of the Species). 

Nassau Grouper 
Nassau grouper that could potentially interact with the proposed action may be found in the 
southern portion of the action area (e.g., off the coast of Florida and south).  The status of 
species in the action area, as well as the threats to this species, is supported by the species 
account in Section 3 (Status of the Species). 

4.2 Factors Affecting NARWs in the Action Area 

Right whales can be found year round from Cape Cod to Nova Scotia, an area the whales 
use for feeding and mating.  Each fall, pregnant females and others travel from this area to 
their only known calving area in the warm, calm coastal waters off the Southeast Atlantic 
Bight (SAB) which extends roughly from Cape Hatteras, North Carolina, to West Palm 
Beach, Florida. Non-calving whales are moving between habitats continuously during the 
calving season (Brown and Marx 2000). The whales start migrating back north during the 
spring. Sightings off the Southeast Atlantic Coast include primarily adult females and 
calves, but juveniles and adult males are also commonly observed.  Animals are impacted 
by a number of factors as described in this section as they feed, migrate, and breed.  

4.2.1 Federal Actions 

4.2.1.1 Federal Vessel Operations 

Watercraft are great contributors to overall noise in the sea and have the potential to 
interact with whales though direct impacts by ship hulls or propellers.  Collisions with 
ships is one of the primary causes of the right whale’s failure to recover (NMFS 2005c).  
Sound levels and tones produced are generally related to vessel size and speed.  Larger 
vessels generally emit more sound than smaller vessels, and vessels underway with a full 
load, or those pushing or towing a load, are noisier than unladen vessels.  Vessels operating 
at high speeds have the potential to strike whales.  Potential sources of adverse effects from 
federal vessels in the action area include operations of the United States Navy (USN) and 
the USCG, which maintain the largest federal vessel fleets, the EPA, NOAA, 
BOEM/BSEE, FERC, NOAA, and the USACE.  An average of approximately 2 known 
vessel (federal and non-federal) collision-related right whale deaths have occurred annually 
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over the last decade (Henry et al. 2012; Waring et al. 2012) and an average of 1.2 known 
vessel-strike related fatalities occurred in the period 2006–2010 (Waring et al. 2012).  
NOAA believes the actual number of deaths can possibly be higher than those documented, 
as some deaths likely go undetected or unreported.  Through the Section 7 process, where 
applicable, NMFS has and will continue to establish conservation measures for all federal 
agency vessel operations to avoid adverse effects to listed species. 

4.2.1.2 Military Activities 

Potential sources of adverse effects in the action area include operations of the U.S. 
Department of Defense (DoD).   

The USN conducts military readiness activities, which can be categorized as either training 
or testing exercises, throughout the action area.  During training, existing and established 
weapon systems and tactics are used in realistic situations to simulate and prepare for 
combat.  Activities include: routine gunnery, missile, surface fire support, amphibious 
assault and landing, bombing, sinking, torpedo, tracking, and mine exercises.  Testing 
activities are conducted for different purposes and include at-sea research, development, 
evaluation, and experimentation.  USN performs testing activities to ensure that its military 
forces have the latest technologies and techniques available to them.  USN activities are 
likely to produce noise and harass protected species throughout the action area.  
Consultations on overall USN activities in the Atlantic have been completed, including 
USN Joint Logistics Over-the-Shore Training in Virginia and North Carolina (JLOTS) 
2014 (NMFS 2014); USN Atlantic Fleet Training and Testing (AFTT) Activities (2013-
2018) (NMFS 2013a); U.S. Navy East Coast Range Complex (NMFS 2012a); USN’s 
Activities in East Coast Training Ranges (NMFS 2011a); USN Atlantic Fleet Sonar 
Training Activities (AFAST) (NMFS 2011b); Navy AFAST LOA 2012-2014: U.S. Navy 
active sonar training along the Atlantic Coast and Gulf of Mexico (NMFS 2011d); and 
Navy’s East Coast Training Ranges (Virginia Capes, Cherry Point, and Jacksonville) 
(NMFS 2010a). 

4.2.1.3 Federal Fisheries 

Northern Atlantic Right whales are at risk from entanglement in fishing gear when in the 
action area. 

Atlantic Shark Fisheries (via the Consolidated HMS Fishery Management Plan) 
This fishery targets Atlantic shark and smoothhound species using bottom longline and 
gillnet gear.  The range of most bottom longline sets runs from northwestern Florida in the 
Gulf of Mexico to northern North Carolina in the Atlantic, with concentrations of activity 
around the Florida Keys, Cape Canaveral, and North Carolina.  Gillnet fishing effort has 
concentrations northwest of the Florida Keys and along the central and east coast of 
Florida. 

The 2012 Opinion (NMFS 2012b) for the fishery anticipated future annual take of 0.017 
non-serious injury/mortality (SI/M) entanglements with net gear, and 0.015 entanglements 
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causing SI/M for a total of 0.032 total entanglements annually.  The Opinion concluded 
that NMFS did not believe the fishery was appreciably reducing the likelihood of the 
species’ survival in the wild. 

Other Fisheries 
As discussed in the Status of the Species, entanglement in fixed fishing gear is a leading 
cause of NARW mortality.  The types of fishing gear with which this species is known to 
interact includes gillnet gear, lobster gear, other pot/trap gear, bottom longline, and much 
fishing gear that must be assigned to the “unknown gear” category; these interactions can 
result in serious injury and possible mortality (NMFS 2010b).  Table 4.1 shows the types 
of fishing gear with which this species is known to interact.  The table shows documented 
entanglements (by gear) from 1999 to 2009.  Other large whale species are included in the 
table to emphasize how much is unknown in terms of gear interactions and to show that 
gear identification isn’t just a NARW issue. 

Table 4.1. Documented Annual Large Whale Entanglements 1999-2009 

Gear 

Documented Entanglements 
(Percent of Total Entanglements) 

Documented Entanglements Causing 
SI/M 

(Percent of Total SI/M Entanglements) 

NARW Humpback Fin NARW Humpback Fin 

Sink Gillnet 1 (2%) 11 (6%) 0 1 (9%) 2 (5%) 0 

Unspecified 
Gillnet 

1 (2%) 14 (8%) 0 1 (9%) 3 (8%) 0 

American 
Lobster Gear 

7 (12%) 15 (8%) 0 1 (9%) 2 (5%) 0 

Other pot/trap 
gear 

1 (2%) 4 (2%) 0 1 (9%) 0 0 

Hook and 
Line 

0 7 (4%) 0 0 0 0 

Bottom 
Longline 

1 (2%) 0 0 0 0 0 

Purse Seine 0 1 (1%) 0 0 0 0 

Unknown 
Gear 

47 (81%) 128 (71%) 
24 

(100%) 
7 (64%) 30 (81%) 8 (100%) 

Total 58 180 24 11 37 8 
Mean Annual 
Total 

5.27 16.36 2.18 1.00 3.36 0.73 

(Adapted from: (Morin et al. 2011; NMFS 2010b)) 

Entanglement records from 1990 through 2010 maintained by NMFS Northeast Regional 
Office (NMFS, unpublished data) included 74 confirmed NARW entanglements, including 
right whales in weirs, gillnets, and trailing line and buoys.  Information from an 
entanglement event rarely includes the detail necessary to assign the entanglements to a 
particular fishery or location. In their study, Johnson et al. (2005) found that when gear 
type was identified, pot gear and gillnet gear represented 71% and 14% of entanglements, 
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respectively. The authors pointed out that buoy lines were involved in 51% of 
entanglements and suggested that entanglement risk is elevated by any line that rises in the 
water column.  Entanglement mortality from fishing operations and its effects on the 
NARW population are likely underestimated because fishers may not report 
entanglements, and it is likely that carcasses from offshore are not detected or recovered 
(Cole et al. 2006). NARWs are under threat from fishing gear in the action area, although 
assigning gear threat to specific fisheries (e.g., federal or state) is often not currently 
possible. 

Additionally, it is important to note that right whales may not die immediately as the result 
of a vessel strike or entanglement from fishing gear but may gradually weaken or otherwise 
be affected so that further injury or death is likely (Waring et al. 2014).  Vessel and fishing 
operation may also result in nonlethal takes of listed species (through harassment).  Effects 
of harassment or disturbance which may be caused by such vessel activities are currently 
unknown. Recent federal efforts regarding mitigating impacts of the whale watch and 
shipping industries on endangered whales are discussed below.   

4.2.2 State or Private Actions 

4.2.2.1 Private and Commercial Vessel Operations 

These activities have the potential to result in lethal (through entanglement or boat strike) 
interactions. As introduced in the previous “Federal Actions” section, vessel strikes have 
been identified as a significant issue for whales, are a source of mortality to the NARW 
population (Kraus 1990), and could prevent or slow the species’ recovery.  An unknown 
number of commercial and private recreational boaters frequent coastal waters; some of 
these are engaged in pleasure cruising or sport fishing activities. As right whales may be in 
the area where high vessel traffic occurs, the potential exists for collisions with vessels 
transiting from within and out of the action area.  As discussed in the Federal Vessel 
Operations section, an average of approximately 2 known vessel collision-related right 
whale deaths have occurred annually over the last decade and an average of 1.2 known 
vessel-strike related fatalities occurred in the period 2006–2010.  NOAA believes that 
these numbers are likely an underestimate, as some deaths likely go undetected or 
unreported. 

4.2.3 Man-Made Noise 

A number of activities (including those mentioned in this section) currently generate noise 
in the marine environment and affect whale species  As discussed in the Status of the 
Species section of this Opinion, several investigators have argued that man-made sources 
of noise have increased ambient noise levels in the ocean over the last 50 years.  
Anthropogenic noises in the action area that could affect ambient noise arise from the 
following general types of activities in and near the sea, any combination of which can 
contribute to the total noise at any one place and time.  Examples include maritime 
activities, mineral exploration in offshore areas; geophysical (seismic) surveys; sonars; 
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explosions; and ocean research activities.  Much of the increase in ambient noise is due to 
increased shipping as ships become more numerous and of larger tonnage and seismic 
exploration. Commercial fishing vessels, cruise ships, transport boats, airplanes, 
helicopters and recreational boats all contribute sound into the ocean.  Sound affects whale 
communication (e.g., finding mates), potentially increases stress in individual animals, and 
can change behavior. The long-term implications of these effects are unclear.   

4.2.4 Climate Change 

As discussed earlier in this Opinion, there is a large and growing body of literature on past, 
present, and future impacts of global climate change.  Potential effects commonly 
mentioned include changes in sea temperatures and salinity (due to melting ice and 
increased rainfall), ocean currents, storm frequency and weather patterns, and ocean 
acidification. 

NARWs currently have a range of sub-polar to sub-tropical waters.  An increase in water 
temperature could result in a northward shift of range, with both the northern and southern 
limits moving north.  It is possible that the northern limit could shift to a greater extent than 
the southern limit (which requires ideal temperature and water depth for calving).  If so, the 
whales could experience an unfavorable effect of increasing in the length of migrations, or 
a favorable effect by allowing them to expand their range.  But a northward shift in the 
suitable calving grounds off the southeast United States (including areas currently in the 
action area) based on optimal temperatures would involve calving in waters that are 
generally rougher, and thus more hazardous, for newborn calves.   

An increase in atmospheric carbon dioxide may also affect the marine plankton species –a 
vital food source of NARWs.  This species potentially feeds in the northern portion of the 
action area (e.g., off the coast of North Carolina).  The ocean will absorb most atmospheric 
carbon dioxide released by burning fossil fuels.  Any decline in the marine plankton could 
have serious consequences for the marine food web upon which NARWs rely.  

Additional discussion of climate change can be found in the Status of the Species.  To 
summarize, global climate change may affect the timing and extent of whale population 
movements and their range, distribution, and species composition of prey relative to the 
action area. Changes in distribution including displacement from ideal habitats, decline in 
fitness of individuals, population size due to the potential loss of foraging opportunities, 
abundance, migration, community structure, susceptibility to disease and contaminants, 
and reproductive success are all possible impacts that may occur as the result of climate 
change. Global climate change may also result in changes to the range and abundance of 
competitors and predators, which could also indirectly affect this whale species.  Still, 
more information is needed to better determine the full and entire suite of impacts of 
climate change on NARWs and specific predictions regarding impacts in the action area 
are not currently possible. 
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4.2.5 Conservation and Recovery Actions Reducing Threats to Listed Whales 

A number of activities are in progress that may ameliorate some of the threat that activities 
(summarized in the Environmental Baseline) pose to NARWs in the action area of this 
consultation.  These include education/outreach activities, as well as specific measures to 
reduce the adverse effects of entanglement in fishing gear, including: gear modifications, 
fishing gear time area closures, and whale disentanglement.  In addition measures exist to 
reduce ship and other vessel impacts to whale species.  Many of these measures have been 
implemented to reduce risk to critically endangered NARW.  Despite the focus on NARW, 
other cetaceans and some sea turtles will likely benefit from the measures as well.   

Atlantic Large Whale Take Reduction Plan 

The Atlantic Large Whale Take Reduction Plan (ALWTRP) seeks to reduce serious injury 
or mortality of large whales due to incidental entanglement in U.S. commercial fishing 
gear. The ALWTRP focuses on the critically endangered NARW, but is also intended to 
reduce entanglement of endangered humpback and fin whales.  The plan is required by the 
Marine Mammal Protection Act (MMPA) and has been developed by NMFS.  The 
ALWTRP covers the EEZ from Maine through Florida.  The requirements are year-round 
in the Northeast, and seasonal in the Mid- and South Atlantic.   

Regulatory actions are directed at reducing serious entanglement injuries and mortality of 
right, humpback, and fin whales from fixed gear fisheries (i.e., trap and gillnet fisheries).  
The non-regulatory component of the ALWTRP is composed of four principal parts: (1) 
gear research and development, (2) disentanglement, (3) the Sighting Advisory System 
(SAS), and (4) education/outreach. The first ALWTRP went into effect in 1997.  For more 
information, see the ALWTRP (available online at http://www.nero.noaa.gov/whaletrp/). 

Ship Strike Reduction Program 

The Ship Strike Reduction Program is currently focused on protecting the NARW, but the 
operational measures are expected to reduce the incidence of ship strike on other large 
whales to some degree.  The program consists of 5 basic elements and includes both 
regulatory and non-regulatory components: (1) operational measures for the shipping 
industry, including speed restrictions and routing measures, (2) Section 7 consultations 
with federal agencies that maintain vessel fleets, (3) education and outreach programs, (4) 
a bilateral conservation agreement with Canada, and (5) ongoing measures to reduce ship 
strikes of right whales (e.g., SAS, ongoing research into the factors that contribute to ship 
strikes, and research to identify new technologies that can help mariners and whales avoid 
each other). 

Regulatory Measures to Reduce Vessel Strikes to Large Whales Restricting Vessel 
Approach to Right Whales 
In one recovery action aimed at reducing vessel-related impacts, including disturbance, 
NMFS published an interim Final Rule in February 1997 that prohibits, except in limited 
circumstances, both boats and aircraft from approaching any right whale closer than 500 
yards. 
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Mandatory Ship Reporting System (MSRS) 
Established in July 1999, the MSRS requires all commercial ships 300 gross tons or greater 
to report into a shore-based station when entering 2 key NARW aggregation areas, 1each 
in waters off the U.S. northeastern and southeastern coasts.  The U.S. northeast system 
operates year round; the U.S. southeast system is in effect from November 15 to April 15, 
when NARW aggregate in these waters.  The MSRS requires mariners to report such 
things as entry location, destination, and ship speed.  Reporting prompts an automated 
return message providing NARW sighting locations and information on how collisions can 
be avoided, thereby providing information on NARW directly to mariners as they enter 
NARW habitat. 

Vessel Speed Restrictions 
A key component of NOAA’s right whale ship strike reduction program is the 
implementation of speed restrictions for vessels transiting the U.S. Atlantic in areas and 
seasons where NARW predictably occur in high concentrations.  NOAA published 
regulations on October 10, 2008 to implement a 10-knot speed restriction for all vessels 65 
ft (19.8 m) or longer in Seasonal Management Areas (SMAs) along the east coast of the 
U.S. Atlantic seaboard at certain times of the year (73 FR 60173; October 10, 2008).  
SMAs are supplemented by Dynamic Management Areas (DMAs) that are implemented 
for 15 day periods in areas in which right whales are sighted outside of SMA boundaries.  
When NOAA aerial surveys or other reliable sources report aggregations of 3 or more right 
whales in a density that indicates the whales are likely to persist in the area, NOAA 
calculates a buffer zone around the aggregation and announces the boundaries of the zone 
to mariners via various mariner communication outlets, including NOAA Weather Radio, 
USCG Broadcast Notice to Mariners, MSR return messages, email distribution lists, and 
the Right Whale SAS. NOAA requests mariners to route around these zones or transit 
through them at 10-kt/hr or less. Compliance with DMAs is voluntary.  The rule was set to 
expire 5 years from the date of effectiveness.  NOAA has analyzed data on compliance 
with the rule and the effectiveness of the rule since its implementation and published a 
Final Rule (78 FR 73726: December 9, 2013) to eliminate the planned December 2013 
expiration date of the 2008 Rule. 

Vessel Routing Measures to Reduce Co-occurrence of Ships and Whales 
Another critical, non-regulatory component of NOAA’s NARW ship-strike reduction 
program involves the development and implementation of routing measures that reduce the 
co-occurrence of vessels and NARW, thus reducing the risk of vessel collisions.  
Recommended routes were developed for the Cape Cod Bay feeding grounds and 
Southeast calving grounds by overlaying NARW sightings data on existing vessel tracks, 
and plotting alternative routes where vessels could expect to encounter fewer right whales.  
Full implementation of these routes was completed at the end of November 2006.  The 
routes are now charted on all NOAA electronic and printed charts, published in U.S. Coast 
Pilots, and mariners have been notified through USCG Notices to Mariners.   

Sighting Advisory System 
The right whale Sighting Advisory System (SAS) was initiated in early 1997 as a 
partnership among several federal and state agencies and other organizations to conduct 
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aerial and ship board surveys to locate NARW and to alert mariners to right whale sighting 
locations in a near real time manner.  The SAS surveys and opportunistic sightings reports 
document the presence of right whales and are provided to mariners via fax, email, 
NAVTEX, Broadcast Notice to Mariners, NOAA Weather Radio, and several websites.  
Fishers and other vessel operators can obtain SAS sighting reports, and make necessary 
adjustments in operations to decrease the potential for interactions with NARW.   

Updating Navigational Aids and Publications 
The U.S. Coast Pilot is a set of regionally specific references on marine environmental 
conditions, navigation hazards, and regulations.  Currently, captains of commercial vessels 
1600 gross tons and above are required to carry the Coast Pilot when operating in U.S. 
waters. Since 1997, NMFS has provided updated information for U.S. eastern seaboard 
Coast Pilot guides, including information on the status of right whales, times and areas that 
they occur, threats posed by ships, the MSRS, and advice on measures mariners can take to 
reduce the likelihood of hitting NARW. 

Right Whale Recovery Plan Implementation Teams 
Following completion of the 1991 Right Whale Recovery Plan, NMFS established 
Recovery Plan Implementation Teams, comprised of federal and state agencies and other 
organizations, to advise NMFS on actions to aid in the recovery of the species.  Many of 
the Teams’ activities have centered on reducing ship strikes. Both the Northeast and 
Southeast Implementation Teams were instrumental in developing and operating the 
aircraft survey programs described above.  In addition, the Teams have developed and 
disseminated NARW material to mariners including brochures, placards, and training 
videos. The Teams have also funded various studies and have been an important conduit 
for information to and from the shipping industry and between federal agencies. 

4.3 Factors Affecting Sea Turtles in the Action Area 

The following analysis examines actions that may affect these species or their 
environments specifically within the action area.  Sea turtles found in the immediate 
project area may travel widely throughout the Atlantic, Gulf of Mexico, and Caribbean 
Sea, and individuals found in the action area can potentially be affected by activities 
anywhere within this wide range. These impacts outside of the action area are discussed 
and incorporated as part of the overall status of the species as detailed in Status of Species 
section, above.  The activities that shape the environmental baseline for sea turtles in the 
action area of this consultation are primarily federal fisheries, vessel operations, military 
activities, permits allowing take under the ESA for scientific research or incidental to non-
federal activities, and private vessel traffic.    

4.3.1 Federal Actions 

NMFS has undertaken a number of Section 7 consultations to address the effects of 
federally permitted fisheries and other federal actions on threatened and endangered sea 
turtle species, and when appropriate, has authorized the incidental taking of these species.  
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Each of those consultations sought to minimize the adverse impacts of the action on sea 
turtles. Similarly, NMFS has undertaken recovery actions under the ESA to address sea 
turtle captures/interactions resulting from federal activities.  The summary below of federal 
actions and the effects these actions have had on sea turtles includes only those federal 
actions in the action area that have already concluded or are currently undergoing formal 
Section 7 consultation. 

4.3.1.1 Fisheries 

Threatened and endangered sea turtles are adversely affected by several types of fishing 
gears used throughout the action area. Gillnet, longline, other types of hook-and-line gear, 
trawl gear, and pot fisheries have all been documented as interacting with sea turtles.  
Available information suggests sea turtles can be captured in any of these gear types when 
the operation of the gear overlaps with the distribution of sea turtles.  For all fisheries for 
which there is an FMP or for which any federal action is taken to manage that fishery, 
impacts have been evaluated under Section 7.  Formal Section 7 consultations have been 
conducted on the following fisheries, occurring at least in part within the action area, found 
likely to adversely affect threatened and endangered sea turtles.  An Incidental Take 
Statement (ITS) has been issued for the take of sea turtles in each of these fisheries 
(Appendix 2). A brief summary of each fishery is provided below, but more detailed 
information can be found in the respective Biological Opinions.  

Atlantic Bluefish Fishery 
The fishery has been operating in the U.S. Atlantic (from Maine to Florida) for at least the 
last half century, although its popularity did not heighten until the late 1970s and early 
1980s (MAFMC and ASMFC 1998). The majority of commercial fishing activity in the 
North Atlantic and mid-Atlantic occurs in the late spring to early fall, when bluefish (and 
sea turtles) are most abundant in these areas (NEFSC 2005).  This fishery is known to 
interact with loggerhead sea turtles, given the time and locations where the fishery occurs.  
Gillnets account for the vast majority of bluefish landed by commercial harvesters.  In 
2011, gillnets accounted for 93.4% of the directed catch of bluefish, while hook gear 
accounted for 4.5% and other gear categories caught the remaining 2.1% (MAFMC 2013).  
Aside from gillnets, gear types authorized for use in the commercial harvest of 
bluefishinclude trawl, longline, handline, bandit, rod and reel, pot, trap, seine, and dredge 
gear (50 CFR 600.725(v)). 

Consultations on the fishery have been conducted in 1999, 2010, and most recently in 
2013. The 2013 consultation included an evaluation of the effects of the fishery on ESA-
listed whales, sea turtles, and the newly listed Atlantic sturgeon.  The bluefish fishery was 
considered as part of a larger “batched” consultation that evaluated the effects of: (1) 
Northeast multispecies, (2) monkfish, (3) spiny dogfish, (4) Atlantic bluefish, (5) Northeast 
skate complex, (6) Atlantic mackerel/squid/butterfish, and (7) summer flounder/scup/black 
sea bass fisheries.  The consultation concluded that the continued operation of the Atlantic 
bluefish fishery was likely to adversely affect, but not jeopardize, the continued existence 
of any species of sea turtle; incidental take was authorized.  Appendix 2 reports the takes 
currently authorized by gear type for the fisheries analyzed in the batched consultation. 
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Coastal Migratory Pelagics Fishery 
In 2007, NMFS completed a Section 7 consultation on the continued authorization of the 
coastal migratory pelagics fishery in the Gulf of Mexico and South Atlantic (NMFS 2007).  
In the Gulf of Mexico, vertical line, gillnet, and cast net gears are used.  Gillnets are the 
primary gear type used by commercial fishers in the south Atlantic regions as well, while 
the recreational sector uses hook-and-line gear.  The vertical line effort is primarily 
trolling. The Opinion concluded that green, hawksbill, Kemp's ridley, leatherback, and 
loggerhead sea turtles may be adversely affected by operation of the fishery.  In November 
2012, NMFS requested reinitiation of consultation to evaluate the potential impact of this 
fishery on the recently listed 5 distinct population segments of Atlantic sturgeon and an 
Opinion was issued on June 18, 2015. The proposed action was not expected to jeopardize 
the continued existence of any of sea turtle species, and an ITS was provided.  Appendix 2 
reports the takes currently authorized for the fishery.   

Dolphin/Wahoo Fishery 
The South Atlantic FMP for the dolphin/wahoo fishery was approved in December 2003.  
The stated purpose of the Dolphin and Wahoo FMP is to adopt precautionary management 
strategies to maintain the current harvest level and historical allocations of dolphin (90% 
recreational) and ensure no new fisheries develop.  NMFS conducted a formal Section 7 
consultation to consider the effects on sea turtles of authorizing fishing under the FMP 
(NMFS 2003b). The August 27, 2003, Opinion concluded that green, hawksbill, Kemp’s 
ridley, leatherback, and loggerhead sea turtles may be adversely affected by the longline 
component of the fishery, but it was not expected to jeopardize their continued existence.  
An ITS for sea turtles was provided with the Opinion.  In addition, pelagic longline vessels 
can no longer target dolphin/wahoo with smaller hooks because of hook size requirements 
in the pelagic longline fishery.  Appendix 2 reports the takes currently authorized for the 
fishery. 

HMS-Atlantic Pelagic Fisheries for Swordfish, Tuna, and Billfish 
Atlantic pelagic fisheries for swordfish, tuna, and billfish are known to incidentally capture 
large numbers of sea turtles, particularly in the pelagic longline component.  Pelagic 
longline, pelagic driftnet, bottom longline, and/or purse seine gear have all been 
documented taking sea turtles.  The Northeast swordfish driftnet portion of the fishery was 
prohibited during an emergency closure that began in December 1996, and was 
subsequently extended. A permanent prohibition on the use of driftnet gear in the 
swordfish fishery was published in 1999. NMFS reinitiated consultation on the pelagic 
longline component of this fishery (NMFS 2004) because the authorized number of 
incidental takes for loggerheads and leatherbacks sea turtles were exceeded.  The resulting 
Biological Opinion stated the long-term continued operation this sector of the fishery was 
likely to jeopardize the continued existence of leatherback sea turtles, but reasonable and 
prudent alternatives were identified allowing for the continued authorization of the pelagic 
longline fishing that would not jeopardize leatherback sea turtles.  Appendix 2 reports the 
takes currently authorized for the fishery.   
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HMS Atlantic Shark and Smoothhound Fisheries 
These fisheries include commercial shark bottom longline and gillnet fisheries and 
recreational shark fisheries under the FMP for Atlantic Tunas, Swordfish, and Sharks 
(HMS FMP). NMFS has formally consulted 3 times on the effects of HMS shark fisheries 
on sea turtles (i.e., (NMFS 2003a; NMFS 2008b; NMFS 2012b).  NMFS also began 
authorizing a federal smoothhound fishery that will be managed as part of the HMS shark 
fisheries. (NMFS 2012b) analyzed the potential adverse effects from the smoothhound 
fishery on sea turtles for the first time.  Both bottom longline and gillnet are known to 
adversely affect sea turtles. From 2007-2011, the sandbar shark research fishery had 100% 
observer coverage, with 4-6% observer coverage in the remaining shark fisheries.  During 
that period, 10 sea turtle (all loggerheads) takes were observed on bottom longline gear in 
the sandbar shark research fishery, and 5 were taken outside the research fishery.  The 5 
non-research fishery takes were extrapolated to the entire fishery, providing an estimate of 
45.6 sea turtle takes (all loggerheads) for non-sandbar shark research fishery from 2007-
2010 (Carlson and Richards 2011). No sea turtle takes were observed in the non-research 
fishery in 2011 (NMFS unpublished data). Since the research fishery has a 100% observer 
coverage requirement those observed takes were not extrapolated (Carlson and Richards 
2011). Because few smoothhound trips were observed, no sea turtle captures were 
documented in the smoothhound fishery. 

The most recent ESA Section 7 consultation was completed on December 12, 2012, on the 
continued operation of those fisheries and Amendments 3 and 4 to the Consolidated HMS 
FMP (NMFS 2012b). The consultation concluded the proposed action was not likely to 
jeopardize the continued existence of sea turtles.  An ITS was provided authorizing takes. 
Appendix 2 reports the takes currently authorized for the fishery.   

South Atlantic Snapper-Grouper Fishery 
This fishery is the subject of this consultation.  As discussed in this Opinion, the fishery 
uses spear and powerheads, BSB pot, and hook-and-line gear.  Hook-and-line gear used in 
the fishery includes commercial bottom longline gear and commercial and recreational 
vertical line gear (e.g., handline, bandit gear, and rod-and-reel).  The fishery has impacted 
sea turtle species in the past and is mentioned here to acknowledge the effects it has had on 
sea turtle species up to this point. The previous consultation concluded the continued 
authorization of the fishery was not likely to jeopardize the continued existence of any of 
these species. Appendix 2 reports the takes authorized for the fishery prior to completion 
of this consultation. 

Southeastern Shrimp Trawl Fisheries 
NMFS has prepared Opinions on the Gulf of Mexico shrimp trawling numerous times over 
the years (most recently 2002 and 2012).  The consultation history is closely tied to the 
lengthy regulatory history governing the use of TEDs and a series of regulations aimed at 
reducing potential for incidental mortality of sea turtles in commercial shrimp trawl 
fisheries. The level of annual mortality described in (NRC 1990) is believed to have 
continued until 1992-1994, when U.S. law required all shrimp trawlers in the Atlantic and 
Gulf of Mexico to use TEDs, allowing at least some sea turtles to escape nets before 
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drowning (NMFS 2002a).17  TEDs approved for use have had to demonstrate 97% 
effectiveness in excluding sea turtles from trawls in controlled testing.  These regulations 
have been refined over the years to ensure that TED effectiveness is maximized through 
proper placement and installation, configuration (e.g., width of bar spacing), flotation, and 
more widespread use. 

Despite the apparent success of TEDs for some species of sea turtles (e.g., Kemp’s ridleys), 
it was later discovered that TEDs were not adequately protecting all species and size 
classes of sea turtles. Analyses by Epperly and Teas (2002) indicated that the minimum 
requirements for the escape opening dimension in TEDs in use at that time were too small 
for some sea turtles and that as many as 47% of the loggerheads stranding annually along 
the Atlantic and Gulf of Mexico were too large to fit the existing openings.  On December 
2, 2002, NMFS completed an Opinion on shrimp trawling in the southeastern United States 
(NMFS 2002a) under proposed revisions to the TED regulations requiring larger escape 
openings (68 FR 8456, February 21, 2003). This Opinion determined that the shrimp trawl 
fishery under the revised TED regulations would not jeopardize the continued existence of 
any sea turtle species. The determination was based in part on the Opinion’s analysis that 
shows the revised TED regulations are expected to reduce shrimp trawl related mortality 
by 94% for loggerheads and 97% for leatherbacks. In February 2003, NMFS implemented 
the revisions to the TED regulations. 

On May 9, 2012, NMFS completed a Biological Opinion that analyzed the continued 
implementation of the sea turtle conservation regulations and the continued authorization 
of the Southeast U.S. shrimp fisheries in federal waters under the Magnuson-Stevens Act 
(NMFS 2012c). The Opinion also considered a proposed amendment to the sea turtle 
conservation regulations to withdraw the alternative tow time restriction at 50 CFR 
223.206(d)(2)(ii)(A)(3) for skimmer trawls, pusher-head trawls, and wing nets (butterfly 
trawls) and instead require all of those vessels to use TEDs.  The Opinion concluded that 
the proposed action was not likely to jeopardize the continued existence of any sea turtle 
species. An ITS was provided that used anticipated trawl effort and fleet TED compliance 
(i.e., compliance resulting in overall average sea turtle catch rates in the shrimp otter trawl 
fleet at or below 12%) as surrogates for sea turtle takes.  On November 21, 2012, NMFS 
determined that a Final Rule requiring TEDs in skimmer trawls, pusher-head trawls, and 
wing nets was not warranted and withdrew the proposal.  The decision to not implement 
the Final Rule created a change to the proposed action analyzed in the 2012 Opinion and 
triggered the need to reinitiate consultation.  Consequently, NMFS reinitiated consultation 
on November 26, 2012.  Consultation was completed in April 2014 and determined the 
continued implementation of the sea turtle conservation regulations and the continued 
authorization of the Southeast U.S. shrimp fisheries in federal waters under the Magnuson-
Stevens Act was not likely jeopardize the continued existence of any sea turtle species.  
The ITS maintained the use of anticipated trawl effort and fleet TED compliance as 
surrogates for numerical sea turtle takes.  Appendix 2 reports the takes currently authorized 
for the fishery 

17 TEDs were mandatory on all shrimping vessels; however, certain shrimpers (e.g., fishers using skimmer 
trawls or targeting bait shrimp) could operate without TEDs if they agreed to follow specific tow time 
restrictions.  
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Spiny Dogfish Fishery 
The primary gear types for the spiny dogfish fishery are sink gillnets, otter trawls, bottom 
longline, and driftnet gear (NEFSC 2003).  The predominance of any 1 gear type has 
varied over time (NEFSC 2003).  In 2005, 62.1% of landings were taken by sink gillnet 
gear, followed by 18.4% in otter trawl gear, 2.3% in line gear, and 17.1% in gear defined 
as “other” (excludes drift gillnet gear) (NEFSC 2006).  More recently, data from fish dealer 
reports in Fiscal Year 2008 indicate that spiny dogfish landings came mostly from sink gill 
nets (68.2%), and hook gear (15.2%), bottom otter trawls (4.9%), as well as unspecified 
(7.7%) or other gear (3.9%) (MAFMC 2010). Sea turtles can be incidentally captured in 
spiny dogfish gear, which can lead to injury and death as a result of forced submergence in 
the gear. 

Biological Opinions on the continued operation of the fishery were completed in 2008, 
2010, and most recently in December 2013.  The 2013 consultation included an evaluation 
of the effects of the fishery on ESA-listed considered as part of a larger “batched” 
consultation which evaluated the effects of the (1) Northeast multispecies, (2) monkfish, 
(3) spiny dogfish, (4) Atlantic bluefish, (5) Northeast skate complex, (6) Atlantic 
mackerel/squid/butterfish, and (7) summer flounder/scup/BSB fisheries.  The consultation 
concluded that the continued operation of the fishery was likely to adversely affect but not 
jeopardize the continued existence of any species of sea turtle.  Incidental take was 
authorized. Appendix 2 reports the takes currently authorized for the fishery. 

Monkfish Fishery 
The federal monkfish fishery occurs from Maine to the North Carolina/South Carolina 
border and is jointly managed by the New England Fishery Management Council 
(NEFMC) and mid-Atlantic Fishery Management Council, under the Monkfish FMP 
(NMFS 2005b). Monkfish are harvested commercially primarily from the deeper waters of 
the Gulf of Maine, Georges Bank, and southern New England, and in the mid-Atlantic.  
Monkfish have been found in depths ranging from the tide line to 900 m with 
concentrations between 70 and 100 m and at 190 m.  The directed monkfish fishery uses 
several gear types that may entangle protected species, including gillnet and trawl gear.    

Gillnet gear used in the monkfish fishery is known to capture ESA-listed sea turtles.  Two 
unusually large stranding events occurred in April and May 2000 during which 280 sea 
turtles (275 loggerheads and 5 Kemp’s ridleys) washed ashore on ocean facing beaches in 
North Carolina. Although there was not enough information to specifically determine the 
cause of the sea turtle deaths, there was information to suggest that the turtles died as a 
result of entanglement with large-mesh gillnet gear.  The monkfish gillnet fishery, which 
uses a large-mesh gillnet, was known to be operating in waters off North Carolina at the 
time the stranded turtles would have died. As a result, in March 2002, NMFS published 
new restrictions for the use of gillnets with larger than 8-in (20.3 cm) stretched mesh, in 
federal waters (3-200 nmi) off of North Carolina and Virginia.  These restrictions were 
published in an Interim Final Rule under the authority of the ESA (67 FR 13098; March 
21, 2002) and were implemented to reduce the impact of the monkfish and other large-
mesh gillnet fisheries on endangered and threatened species of sea turtles in areas where 
sea turtles are known to concentrate. Following review of public comments submitted on 
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the Interim Final Rule, NMFS published a Final Rule on December 3, 2002, that 
established the restrictions on an annual basis. 

Biological Opinions on the fishery were completed in 2001, 2003, 2010, and most recently, 
in December 2013.  The 2013 consultation included an evaluation of the effects of the 
fishery on ESA-listed whales, sea turtles, and the newly listed Atlantic sturgeon.  The 
monkfish fishery was considered as part of a larger “batched” consultation which evaluated 
the effects of the (1) Northeast multispecies, (2) monkfish, (3) spiny dogfish, (4) Atlantic 
bluefish, (5) Northeast skate complex, (6) Atlantic mackerel/squid/butterfish, and (7) 
summer flounder/scup/black sea bass fisheries.  The consultation concluded that the 
continued operation of the fishery was likely to adversely affect but not jeopardize the 
continued existence of any species of sea turtle; incidental take was authorized.  Appendix 
2 reports the takes currently authorized by gear type for the fisheries analyzed in the 
batched consultation. 

Other Fisheries 
Several fisheries are promulgated primarily in the mid-Atlantic to northern Atlantic of the 
United States and marginally overlap with the action area of the proposed action (just the 
northern portion of North Carolina). These fisheries are not likely to impact the proposed 
action baseline to the extent other fisheries listed in this Opinion may.  They are listed here 
to provide a complete acknowledgement of the activities potentially impacting the baseline.  
They are the Atlantic Sea Scallop Fishery, the Summer Flounder/Scup/Black Sea Bass, 
Mackerel/Squid/Butterfish Fisheries, Red Crab Fishery, and Skate Fishery.  The 
consultation for these fisheries concluded that the continued operation of the fisheries were 
likely to adversely affect, but not jeopardize, the continued existence of any species of sea 
turtle. Appendix 2 reports the takes currently authorized by gear type for the fisheries 
analyzed in the batched consultation. 

Atlantic Sea Scallop Fishery 
The Atlantic sea scallop fishery has a long history of operation in mid-Atlantic, as well as 
New England waters (NEFMC 1982 ; NEFMC 2003).  The fishery operates in areas and at 
times that it has traditionally operated and uses traditionally fished gear (NEFMC 1982 ; 
NEFMC 2003). Landings from Georges Bank and the mid-Atlantic dominate the fishery 
(NEFSC 2007a). On Georges Bank and in the mid-Atlantic, sea scallops are harvested 
primarily at depths of 30-100 m, while the bulk of landings from the Gulf of Maine are 
from relatively shallow nearshore waters (< 40 m) (NEFSC 2007a).  Effort (in terms of 
days fished) in the mid-Atlantic is about half of what it was prior to implementation of 
Amendment 4 to the Scallop FMP in the 1990s (NEFSC 2007a).   

NMFS completed a Section 7 consultation on the Atlantic sea scallop fishery (NMFS 
2008a). The Opinion concluded that the continued authorization of the fishery was likely 
to adversely affect green, Kemp’s ridley, leatherback, and loggerhead sea turtles, but was 
not likely to jeopardize their continued existence; an ITS was issued.  The sea scallop 
fishery has a long history of operation in the mid-Atlantic, as well as in New England 
waters (NEFMC 1982 ; NEFMC 2003). Effort in the mid-Atlantic is about half of what it 
was prior to implementation of the Scallop FMP in the 1990s (NEFSC 2007a).  Green, 
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Kemp’s ridley, and loggerhead sea turtles have been reported by NMFS-trained observers 
as being captured in scallop dredges and trawl gear.  Methods used to detect any sea turtle 
interactions with scallop fishing gear (dredge or trawl gear) were insufficient prior to 
increased observation coverage in 2001, which now documents that this fishery results in 
many loggerhead mortalities on an annual basis.  Although NMFS was not aware until 
2001 of sea turtle interactions with scallop fishing gear, there is no information to suggest 
that they are new or occurring at a greater rate than what has likely occurred in the past.  
Therefore, it is likely that the effect of the scallop fishery on sea turtles has been present for 
decades. 

Formal Section 7 consultation on the continued operation of the scallop fishery was 
completed by NMFS on March 14, 2008; the ITS was amended on February 4, 2009.  
NMFS determined that the continued operation of the fishery (including the seasonal use of 
chain-mat modified scallop dredge gear in mid-Atlantic waters) may adversely affect but 
was not likely to jeopardize the continued existence of loggerhead, leatherback, Kemp’s 
ridley, and green sea turtles. 

Consultation was reinitiated to address the listing of 5 DPSs of Atlantic sturgeon in April 
2012, as well as additional information available since the last Opinion on the fishery’s 
effects on sea turtles. Reports by Murray (2011) and Warden and Murray (2011) provide 
new information on the annual number of sea turtle interactions in both the dredge and 
trawl components of the fishery.  In addition, a workshop convened by NMFS to refine 
methods to determine the levels of serious injury/mortality to sea turtles interacting with 
Northeast fisheries, and papers by Milliken et al. (2007), Smolowitz et al. (2010) and the 
Scallop Plan Development Team, provided new information on the levels of serious 
injury/mortality to sea turtles in the fishery.  Additionally, new management measures 
meant to reduce the impacts of the fishery on sea turtles were implemented since the 
completion of the last Opinion.  Appendix 2 reports the takes currently authorized for the 
Atlantic scallop trawl and dredge fisheries.   

Summer Flounder, Scup, and Black Sea Bass Fisheries 
In the mid-Atlantic, summer flounder, scup, and BSB are managed under a single FMP 
since these species occupy similar habitat and are often caught at the same time.  Bottom 
otter and beam trawl gear are used most frequently in the commercial fisheries for all 3 
species (MAFMC 2007b).  Gillnets, handlines, dredges, and pots/traps are also 
occasionally used (MAFMC 2007b).   

Significant measures have been developed to reduce the incidental take of sea turtles in 
summer flounder trawls and trawls that meet the definition of a summer flounder trawl 
(which includes gear used in fisheries for other species like scup and BSB).  TEDs are 
required throughout the year for trawl nets fished from the North Carolina/South Carolina 
border to Oregon Inlet, North Carolina, and seasonally (March 16-January 14) for trawl 
vessels fishing between Oregon Inlet, North Carolina, and Cape Charles, Virginia.  Effort 
in the summer flounder, scup, and BSB fisheries has also declined since the 1980s and 
since each species became managed under the FMP.  Therefore, effects to sea turtles are 
expected, in general, to have declined as a result of the decline in fishing effort.  
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Nevertheless, the fisheries primarily operate in mid-Atlantic waters in areas and times 
when sea turtles occur.  Thus, there is a continued risk of sea turtle captures causing injury 
and death in summer flounder, scup, and BSB fishing gear.   

Biological Opinions on the continued operation of the fishery under the Summer Flounder, 
Scup and Black Sea Bass FMP were completed in 2008, 2010, and most recently in 
December 2013.  The 2013 consultation included an evaluation of the effects of the fishery 
on ESA-listed whales, sea turtles, and the newly listed Atlantic sturgeon.  The monkfish 
fishery was considered as part of a larger “batched” consultation which evaluated the 
effects of the (1) Northeast multispecies, (2) monkfish, (3) spiny dogfish, (4) Atlantic 
bluefish, (5) Northeast skate complex, (6) Atlantic mackerel/squid/butterfish, and (7) 
summer flounder/scup/black sea bass fisheries.  The consultation concluded that the 
continued operation of the fishery was likely to adversely affect but not jeopardize the 
continued existence of any species of sea turtle.  Incidental take was authorized.  Appendix 
2 reports the takes currently authorized as part of the batched consultation. 

Mackerel/Squid/Butterfish Fisheries 
Atlantic mackerel/squid/butterfish fisheries are managed under a single FMP, which was 
first implemented on April 1, 1983.  Bottom otter trawl gear is the primary gear type used 
to land Loligo and Illex squid. Based on NMFS dealer reports, the majority of Loligo and 
Illex squid are fished in the mid-Atlantic including waters within the action area of this 
consultation where loggerheads also occur.  While squid landings occur year round, the 
majority of Loligo squid landings occur in the fall through winter months while the 
majority of Illex landings occur from June through October (MAFMC 2007a); time periods 
that overlap in whole or in part with the distribution of loggerhead sea turtles in mid-
Atlantic waters. Gillnets account for a small amount of landings in the mackerel fishery, 
and all gillnet gear use by this fishery is subject to the requirements of the Atlantic Large 
Whale Take Reduction Plan. 

Loggerhead sea turtles are captured in bottom-otter trawl gear used in the Loligo and Illex 
squid fisheries, and gillnet gear used by the mackerel fishery and may be injured or killed 
as a result of forced submergence in the gear.  The most recent Biological Opinion 
completed on these federal fisheries was completed in December 2013.  The 2013 
consultation included an evaluation of the effects of the fishery on ESA-listed whales, sea 
turtles, and the newly listed Atlantic sturgeon.  The mackerel/squid/butterfish fisheries 
were considered as part of a larger “batched” consultation which evaluated the effects of 
the (1) Northeast multispecies, (2) monkfish, (3) spiny dogfish, (4) Atlantic bluefish, (5) 
Northeast skate complex, (6) Atlantic mackerel/squid/butterfish, and (7) summer 
flounder/scup/black sea bass fisheries. The consultation concluded that the continued 
operation of the fisheries were likely to adversely affect but not jeopardize the continued 
existence of any species of sea turtle.  Incidental take was authorized.  Appendix 2 reports 
the takes currently authorized by gear type for the fisheries analyzed in the batched 
consultation. 
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Red Crab Fishery 
Section 7 consultation was completed on the deep-sea red crab fishery during the proposed 
implementation of the Red Crab FMP (NMFS 2002b).  The fishery is a pot/trap fishery that 
occurs in deep waters along the continental slope.  The primary fishing zone for red crab, 
as reported by the fishing industry, is at a depth of 1,300-2,600 ft along the continental 
shelf in the Northeast Region and is limited to waters north of 35°15.3’N (Cape Hatteras, 
North Carolina) and south of the Hague Line. The Opinion concluded that the action was 
not likely to result in jeopardy to any ESA-listed species under NMFS’s jurisdiction.  An 
ITS was provided for leatherback and loggerhead sea turtles.  Appendix 2 reports the takes 
currently authorized for fishery.   

Skate Fishery  
The skate fishery has typically been composed of both a directed fishery and an indirect 
fishery. Otter trawls are the primary gear used to land skates in the United States, with 
some landings also coming from sink gillnet, longline, and other gear (NEFSC 2007b).  
Bottom trawl gear accounted for 94.5% of directed skate landings.  Gillnet gear is the next 
most common gear type, accounting for 3.5% of skate landings. 

For Section 7 purposes, NMFS considers the effects to ESA-listed species of the directed 
skate fishery.  Fishing effort that contributes to landings of skate for the indirect fishery is 
considered during Section 7 consultation on the directed fishery in which skate bycatch 
occurs. Biological Opinions on the skate FMP were completed in 2003 (NMFS 2003b), 
2010, and most recently, in December 2013, as one of the fisheries analyzed in the 
aforementioned batch consultation.  Appendix 2 reports the takes currently authorized by 
gear type for the fisheries analyzed in the batched consultation. 

4.3.1.2 Vessel Activities 

Watercraft are the greatest contributors to overall noise in the sea and have the potential to 
interact with sea turtles though direct impacts or propellers.  Sound levels and tones 
produced are generally related to vessel size and speed.  Larger vessels generally emit 
more sound than smaller vessels, and vessels underway with a full load, or those pushing 
or towing a load, are noisier than unladen vessels.  Vessels operating at high speeds have 
the potential to strike sea turtles.  Potential sources of adverse effects from federal vessel 
operations in the action area include operations of the United States Department of Defense 
(DOD), Bureau of Ocean Energy Management/Bureau of Safety and Environmental 
Enforcement (BOEM/BSEE), Federal Energy Regulatory Commission (FERC), United 
States Coast Guard (USCG), NOAA, and USACE. 

4.3.1.3 Federal Military Activities 

Potential sources of adverse effects in the action area include operations of the U.S. 
Department of Defense (DoD).   

The United States Navy (USN) conducts military readiness activities, which can be 
categorized as either training or testing exercises, throughout the action area.  During 

129 



 
 

 

 

 

 

 

 
 
 

training, existing and established weapon systems and tactics are used in realistic situations 
to simulate and prepare for combat.  Activities include: routine gunnery, missile, surface 
fire support, amphibious assault and landing, bombing, sinking, torpedo, tracking, and 
mine exercises.  Testing activities are conducted for different purposes and include at-sea 
research, development, evaluation, and experimentation.  USN performs testing activities 
to ensure that its military forces have the latest technologies and techniques available to 
them.  USN activities are likely to produce noise and harass sea turtles throughout the 
action area. Formal consultations on overall USN activities in the Atlantic have been 
completed, including USN Joint Logistics Over-the-Shore Training in Virginia and North 
Carolina (JLOTS) 2014, [Opinion issued to USN in 2014 (NMFS 2014)]; USN Atlantic 
Fleet Training and Testing (AFTT) Activities (2013-2018), [Opinion issued to USN in 
2013 (NMFS 2013)]; U.S. Navy East Coast Range Complex, [Opinion issued to USN in 
2012 (NMFS 2012)]; USN’s Activities in East Coast Training Ranges [Opinion issued to 
USN in 2011 (NMFS June 1, 2011)]; USN Atlantic Fleet Sonar Training Activities 
(AFAST) [Opinion issued to USN in 2011 (January 20, 2011)]; Navy AFAST LOA 2012-
2014: U.S. Navy active sonar training along the Atlantic Coast and Gulf of Mexico 
[Opinion issued to USN in 2011 (December 19, 2011)]; and Navy’s East Coast Training 
Ranges (Virginia Capes, Cherry Point, and Jacksonville) [Opinion issued to USN in 2010 
(June 2010)].  These Opinions concluded that although there is a potential from some USN 
activities to affect sea turtles, those effects were not expected to impact any species on a 
population level. Therefore, the activities were determined to be not likely to jeopardize 
the continued existence of any ESA-listed sea turtle species, or destroy or adversely modify 
critical habitat of any listed species. 

4.3.1.4 ESA Section 10 Permits 

The ESA allows for the issuance of permits authorizing take of certain ESA-listed species 
for the purposes of scientific research or enhancement (Section 10(a)(1)(A)).  NMFS 
consults with itself to ensure that issuance of such permits can be done in compliance with 
Section 7 of the ESA. 

Sea turtles are the focus of research activities in the action area for which take is authorized 
by Section 10 permits under the ESA.  As of July 2016, there were 11 active scientific 
research permits directed toward sea turtles that are applicable to the action area of this 
Biological Opinion. Authorized activities range from photographing, weighing, and 
tagging sea turtles incidentally taken in fisheries, to blood sampling, tissue sampling 
(biopsy), and performing laparoscopy on intentionally captured sea turtles.  The number of 
authorized takes varies widely depending on the research and species involved but may 
involve the taking of hundreds of sea turtles annually.  Most takes authorized under these 
permits are expected to be nonlethal.  Before any research permit is issued, the proposal 
must be reviewed under the permit regulations (i.e., must show a benefit to the species).  In 
addition, since issuance of the permit is a federal activity, Section 7 analysis is also 
required to ensure the issuance of the permit is not likely to result in jeopardy to the 
species. 
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4.3.2 State or Private Actions 

4.3.2.1 Private and Commercial Vessel Operations 

Private and commercial vessels, including fishing vessels, operating in the action area of 
this consultation also have the potential to interact with ESA-listed species.  The effects of 
fishing vessels, recreational vessels, or other types of commercial vessels on listed species 
may involve disturbance or injury/mortality due to collisions or entanglement in anchor 
lines. Commercial traffic and recreational pursuits can also adversely affect sea turtles 
through propeller- and boat strikes. The STSSN includes many records of vessel 
interaction (propeller injury) with sea turtles off south Atlantic coastal states such as 
Florida, where there are high levels of vessel traffic.  The extent of the problem is difficult 
to assess because of not knowing whether the majority of sea turtles are struck pre- or post-
mortem.  Private vessels in the action area participating in high-speed marine events (e.g., 
boat races) are a particular threat to sea turtles.  It is important to note that although minor 
vessel collisions may not kill an animal directly, they may weaken or otherwise affect an 
animal, which makes it more likely to become vulnerable to effects such as entanglements.  
NMFS and the USCG have completed several formal consultations on individual marine 
events that may affect sea turtles. 

4.3.3 Climate Change 

As discussed earlier in this Opinion, there is a large and growing body of literature on past, 
present, and future impacts of global climate change.  Potential effects commonly 
mentioned include changes in sea temperatures and salinity (due to melting ice and 
increased rainfall), ocean currents, storm frequency and weather patterns, and ocean 
acidification. These changes have the potential to affect species behavior and ecology 
including migration, foraging, reproduction (e.g., success), and distribution.  For example, 
sea turtles currently range from temperate to tropical waters.  A change in water 
temperature could result in a shift or modification of range.  Climate change may also 
affect marine forage species, either negatively or positively (the exact effects for the 
marine food web upon which sea turtles rely is unclear, and may vary between species).  It 
may also affect migratory behavior (e.g., timing, length of stay at certain locations).  These 
types of changes could have implications for sea turtle recovery.   

Additional discussion of climate change can be found in the Status of the Species.  
However, to summarize with regards to the action area, global climate change may affect 
the timing and extent of population movements and their range, distribution, species 
composition of prey, and the range and abundance of competitors and predators.  Changes 
in distribution including displacement from ideal habitats, decline in fitness of individuals, 
population size due to the potential loss of foraging opportunities, abundance, migration, 
community structure, susceptibility to disease and contaminants, and reproductive success 
are all possible impacts that may occur as the result of climate change.  Still, more 
information is needed to better determine the full and entire suite of impacts of climate 
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change on sea turtles and specific predictions regarding impacts in the action area are not 
currently possible. 

4.3.4 Marine Pollution 

While some sources of marine pollution are difficult to attribute to a specific federal, state, 
local or private action, they may indirectly affect sea turtles in the action area.  Sources of 
pollutants include atmospheric loading of pollutants such as PCBs and stormwater runoff 
from coastal towns and cities into rivers and canals emptying into bays and the ocean (e.g., 
Mississippi River).  There are studies on organic contaminants and trace metal 
accumulation in green, leatherback, and loggerhead sea turtles (Aguirre et al. 1994; 
Caurant et al. 1999; Corsolini et al. 2000).  McKenzie et al. (1999) measured 
concentrations of chlorobiphenyls and organochlorine pesticides in sea turtles tissues 
collected from the Mediterranean (Cyprus, Greece) and European Atlantic waters 
(Scotland) between 1994 and 1996. Omnivorous loggerhead turtles had the highest 
organochlorine contaminant concentrations in all the tissues sampled, including those from 
green and leatherback turtles (Storelli et al. 2008b).  It is thought that dietary preferences 
were likely to be the main differentiating factor among species.  Decreasing lipid 
contaminant burdens with sea turtle size were observed in green turtles, most likely 
attributable to a change in diet with age.  (Sakai et al. 1995) documented the presence of 
metal residues occurring in loggerhead sea turtle organs and eggs.  Storelli et al. (1998) 
analyzed tissues from 12 loggerhead sea turtles stranded along the Adriatic Sea (Italy) and 
found that characteristically, mercury accumulates in sea turtle livers while cadmium 
accumulates in their kidneys, as has been reported for other marine organisms like 
dolphins, seals, and porpoises (Law et al. 1991a).  No information on detrimental threshold 
concentrations is available and little is known about the consequences of exposure of 
organochlorine compounds to sea turtles.  Research is needed into how chlorobiphenyl, 
organochlorine, and heavy-metal accumulation effect the short- and long-term health of sea 
turtles and what effect those chemicals have on the number of eggs laid by females.  More 
information is needed to understand the potential impacts of marine pollution in the action 
area. 

Nutrient loading from land-based sources, such as coastal communities and agricultural 
operations, stimulate plankton blooms in closed or semi-closed estuarine systems.  Oxygen 
depletion, referred to as hypoxia, can negatively impact sea turtles’ habitats, prey 
availability, and survival and reproductive fitness.  But the effects of nutrient loading on 
larger embayments (and the pelagic environment of the action area) are unknown.   

Fuel oil spills could affect animals directly or indirectly through the food chain.  Fuel spills 
involving fishing vessels are common events, although these spills typically involve small 
amounts of material.  Larger oil spills may result from accidents, although these events 
would be rare. No direct adverse effects on listed species resulting from fishing vessel fuel 
spills have been documented. 
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4.3.5 Conservation and Recovery Actions Benefiting Sea Turtles in the Action Area 

NMFS has implemented a series of regulations aimed at reducing potential for incidental 
mortality of sea turtles from commercial fisheries in the action area.  These include sea 
turtle release gear requirements for the Atlantic HMS, South Atlantic snapper-grouper 
fisheries, TED requirements for the Southeast shrimp trawl and North Carolina flynet 
fisheries, mesh size restrictions in the North Carolina gillnet fishery and Virginia’s gillnet 
fisheries, and area closures in the North Carolina gillnet fishery.  In addition to regulations, 
outreach programs have been established and data on sea turtle interactions with 
recreational fisheries has been collected through the Marine Recreational Fishery Statistical 
Survey (MRFSS)/Marine Recreational Information Program.  The summaries below 
discuss all of these measures in more detail.   

Reducing Threats from Pelagic Longline and Other Hook-and-Line Fisheries 
On July 6, 2004, NMFS published a Final Rule to implement management measures to 
reduce bycatch and bycatch mortality of Atlantic sea turtles in the Atlantic pelagic longline 
fishery (69 FR 40734). The management measures include mandatory circle hook and bait 
requirements, and mandatory possession and use of sea turtle release equipment to reduce 
bycatch mortality.   

NMFS published Final Rules to implement sea turtle release gear requirements and sea 
turtle careful release protocols in the South Atlantic snapper-grouper fishery (November 8, 
2011; 76 FR 69230). These measures require owners and operators of vessels with federal 
commercial or charter vessel/headboat permits for South Atlantic snapper-grouper to 
comply with sea turtle (and smalltooth sawfish) release protocols and have on board 
specific sea turtle-release gear.   

Revised Use of Turtle Excluder Devices in Trawl Fisheries 
NMFS has also implemented a series of regulations aimed at reducing potential for 
incidental mortality of sea turtles in commercial shrimp trawl fisheries.  In particular, 
NMFS has required the use of TEDs in southeast United States shrimp trawls since 1989 
and in summer flounder trawls in the mid-Atlantic area (south of Cape Charles, Virginia) 
since 1992. It has been estimated that TEDs exclude 97% of the sea turtles caught in such 
trawls. These regulations have been refined over the years to ensure that TED 
effectiveness is maximized through more widespread use, and proper placement, 
installation, configuration (e.g., width of bar spacing), and floatation.   

Significant measures have been developed to reduce sea turtle interactions in summer 
flounder trawls and trawls that meet the definition of a summer flounder trawl (which 
would include fisheries for other species like scup and BSB) by requiring TEDs in trawl 
nets fished from the North Carolina/South Carolina border to Cape Charles, Virginia.  
However, the TED requirements for the summer flounder trawl fishery do not require the 
use of the larger TEDs that are used in the shrimp trawl fisheries to exclude leatherbacks, 
as well as large benthic-immature and sexually mature loggerheads and green sea turtles. 
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In 1998, the SEFSC began developing a TED for flynets.  In 2007, the Flexible Flatbar 
Flynet TED was developed and catch retention trials and usability testing was completed 
(Gearhart 2010). Experiments are still ongoing to certify a bottom-opening flynet TED. 

Placement of Fisheries Observers to Monitor Sea Turtle Captures 
On August 3, 2007, NMFS published a Final Rule that required selected fishing vessels to 
carry observers on board to collect data on sea turtle interactions with fishing operations, to 
evaluate existing measures to reduce sea turtle captures, and to determine whether 
additional measures to address prohibited sea turtle captures may be necessary (72 FR 
43176). This Rule also extended the number of days NMFS observers could be placed 
aboard vessels, for 30-180 days, in response to a determination by the Assistant 
Administrator that the unauthorized take of sea turtles may be likely to jeopardize their 
continued existence under existing regulations.   

Final Rules for Large-Mesh Gillnets 
In March 2002, NMFS published new restrictions for the use of gillnets with larger than 8-
in-stretched mesh, in federal waters (3-200 nmi) off North Carolina and Virginia.  These 
restrictions were published in an interim Final Rule under the authority of the ESA (67 FR 
13098) and were implemented to reduce the impact of the monkfish and other large-mesh 
gillnet fisheries on ESA-listed sea turtles in areas where sea turtles are known to 
concentrate. Following review of public comments submitted on the interim Final Rule, 
NMFS published a Final Rule on December 3, 2002, that established the restrictions on an 
annual basis.  As a result, gillnets with larger than 8-in-stretched mesh were not allowed in 
federal waters (3-200 nmi) in the areas described as follows: (1) north of the North 
Carolina/South Carolina border at the coast to Oregon Inlet at all times; (2) north of 
Oregon Inlet to Currituck Beach Light, North Carolina, from March 16-January 14; (3) 
north of Currituck Beach Light, North Carolina, to Wachapreague Inlet, Virginia, from 
April 1-January 14; and (4) north of Wachapreague Inlet, Virginia, to Chincoteague, 
Virginia, from April 16-January 14. On April 26, 2006, NMFS published a Final Rule (71 
FR 24776) that included modifications to the large-mesh gillnet restrictions.  The new 
Final Rule revised the gillnet restrictions to apply to stretched mesh that is greater than or 
equal to 7 inches. Federal waters north of Chincoteague, Virginia, remain unaffected by 
the large-mesh gillnet restrictions.   

Sea Turtle Handling and Resuscitation Techniques 
NMFS published a Final Rule (66 FR 67495, December 31, 2001) detailing handling and 
resuscitation techniques for sea turtles that are incidentally caught during scientific 
research or fishing activities.  Persons participating in fishing activities or scientific 
research are required to handle and resuscitate (as necessary) sea turtles as prescribed in 
the Final Rule. These measures help to prevent mortality of hardshell turtles caught in 
fishing or scientific research gear. 

Outreach and Education, Sea Turtle Rescue and Rehabilitation 
There is an extensive network of SSTSSN participants along the Atlantic coast who not 
only collect data on dead sea turtles, but also rescue and rehabilitate any live stranded sea 
turtles. 
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A Final Rule (70 FR 42508) published on July 25, 2005, allows any agent or employee of 
NMFS, the USFWS, the USCG, or any other federal land or water management agency, or 
any agent or employee of a state agency responsible for fish and wildlife, when acting in 
the course of his or her official duties, to take endangered sea turtles encountered in the 
marine environment if such taking is necessary to aid a sick, injured, or entangled 
endangered sea turtle, or dispose of a dead endangered sea turtle, or salvage a dead 
endangered sea turtle that may be useful for scientific or educational purposes.  NMFS 
already affords the same protection to sea turtles listed as threatened under the ESA [50 
CFR 223.206(b)]. 

4.4 Factors Affecting Smalltooth Sawfish within the Action Area 

The following analysis examines actions that may affect this species and its environment 
specifically within the action area.  The activities that shape the environmental baseline in 
the action area of this consultation are primarily federal fisheries.  Other environmental 
impacts include effects of permits allowing take under the ESA and marine pollution.    

4.4.1 Federal Actions 

In recent years, NMFS has undertaken Section 7 consultations to address the effects of 
federally permitted fisheries and other federal actions on smalltooth sawfish, and when 
appropriate, has authorized the incidental taking of this species.  Each of those 
consultations sought to minimize the adverse impacts of the action on smalltooth sawfish.  
The following sections summarize anticipated sources of incidental take of smalltooth 
sawfish in the action area that have already concluded formal Section 7 consultation.   

4.4.1.1 Federal Fisheries 

HMS Shark and Smoothhound Fisheries 
These fisheries include commercial shark bottom longline and gillnet fisheries and 
recreational shark fisheries under the FMP for Atlantic Tunas, Swordfish, and Sharks 
(HMS FMP). NMFS has formally consulted 3 times on the effects of HMS shark fisheries 
on smalltooth sawfish (NMFS 2003a; NMFS 2008c; NMFS 2012b).  NMFS also began 
authorizing a federal smoothhound fishery that will be managed as part of the HMS shark 
fisheries. NMFS (2012b) considered the potential adverse effects from the smoothhound 
fishery on smalltooth sawfish for the first time.  Both bottom longline and gillnet are 
known to adversely affect smalltooth sawfish.  From 2007-2011, the sandbar shark 
research fishery had 100% observer coverage and with 4-6% observer coverage in the 
remaining shark fisheries.  During that period, smalltooth sawfish were only observed 
taken in bottom longline gear.  Sixteen smalltooth sawfish captures were observed in the 
sandbar shark research fishery and 6 were taken outside the research fishery (Carlson and 
Richards 2011); 1 take in the shark bottom longline fishery resulted in mortality.  The 6 
non-research fishery captures were extrapolated to the entire fishery, providing an estimate 
of 17.3 total smalltooth sawfish captures for non-sandbar shark research fishery.  Since the 
research fishery has a 100% observer-coverage requirement those observed captures were 
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not extrapolated (Carlson and Richards 2011).  No captured smalltooth sawfish have been 
observed in the smoothhound fishery. 

The most recent ESA Section 7 consultation was completed on December 12, 2012, on the 
continued operation of HMS shark fisheries and Amendments 3 and 4 to the Consolidated 
HMS FMP (NMFS 2012b). The consultation concluded the proposed action was not likely 
to jeopardize the continued existence of the smalltooth sawfish.  Appendix 2 reports the 
smalltooth sawfish incidental takes authorized for this fishery.   

South Atlantic U.S. Shrimp Fishery 
NMFS has also conducted Section 7 consultations on the impacts to smalltooth sawfish 
from the shrimp fishery in the South Atlantic (NMFS 2005a).  This consultation found this 
fishery likely to adversely affect smalltooth sawfish, but not likely to jeopardize its 
continued existence. The ITS provided in the Biological Opinion anticipated the lethal 
take of up to 1 smalltooth sawfish annually in the fishery.  Between May 2009 and March 
2010, NMFS requested reinitiation of Section 7 consultation on the South Atlantic and 
Gulf of Mexico shrimp fisheries to analyze their effects on smalltooth sawfish, because 
new observer data indicated that the incidental take statements of the respective Biological 
Opinions had been exceeded. On May 9, 2012, NMFS completed the new Opinion which 
analyzed the continued implementation of the Southeast U.S. shrimp fisheries in federal 
waters under the Magnuson-Stevens Fisheries Conservation and Management Act.  The 
Opinion also considered a proposed amendment to the sea turtle conservation regulations 
that would withdraw the alternative tow time restriction at 50 CFR 223.206(d)(2)(ii)(A)(3) 
for skimmer trawls, pusher-head trawls, and wing nets (butterfly trawls) and instead require 
all of these vessels to use TEDs.  The Opinion concluded that the proposed action was not 
likely to jeopardize the continued existence of smalltooth sawfish.  An ITS was provided. 

On November 21, 2012, NMFS determined that a Final Rule requiring TEDs in skimmer 
trawls, pusher-head trawls, and wing nets was not warranted and withdrew the proposal.  
The decision to not implement the Final Rule created a change to the proposed action 
analyzed in the 2012 Opinion and triggered the need to reinitiate consultation.  
Consequently, NMFS reinitiated consultation on November 26, 2012.  Consultation was 
completed in April 2014, and NMFS determined the continued implementation of the sea 
turtle conservation regulations and the continued authorization of the southeast U.S. shrimp 
fisheries in federal waters under the Magnuson-Stevens Act was not likely to jeopardize 
the continued existence smalltooth sawfish.  An ITS was issued and Appendix 2 reports the 
smalltooth sawfish incidental takes authorized for this fishery.   

Coastal Migratory Pelagic Fishery 
NMFS recently completed a Section 7 consultation on the continued authorization of the 
coastal migratory pelagic fishery in the Atlantic and Gulf of Mexico (NMFS 2015a).  
Gillnets are the primary gear type used by commercial fishers in the South Atlantic, while 
the recreational sector uses hook-and-line gear.  The Biological Opinion concluded that 
smalltooth sawfish may be adversely affected by operation of the fishery; however, the 
proposed (NMFS 2015b)action was not expected to jeopardize its continued existence, and 
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an ITS was provided. Appendix 2 reports the smalltooth sawfish incidental takes 
authorized for this fishery. 

South Atlantic Snapper-Grouper Fishery 
This fishery is the subject of this consultation.  As discussed in this Opinion, the fishery 
uses spear and powerheads, black sea bass pot, and hook-and-line gear.  Hook-and-line 
gear used in the fishery includes commercial bottom longline gear and commercial and 
recreational vertical line gear (e.g., handline, bandit gear, and rod-and-reel).  The fishery 
has impacted sea turtle species in the past and is mentioned here to acknowledge the effects 
it has had on sea turtle species up to this point.  The previous consultation concluded the 
proposed action was not likely to jeopardize the continued existence of any of these 
species. Appendix 2 reports the takes authorized for the fishery prior to completion of this 
consultation. 

4.4.1.2 ESA Section 10 Permits 

Section 10(a)(1)(A) of the ESA allows NMFS to issue permits for the taking of ESA-listed 
species for scientific research or enhancement purposes.  NMFS consults with itself to 
ensure that its issuance of these permits can be done in compliance with Section 7 of the 
ESA. There are currently 3 active research permits issued for smalltooth sawfish.  The 
permit allows researchers to capture, handle, collect tissue and blood samples, and tag 
smalltooth sawfish.  Although the research may result in disturbance and minor injury of 
smalltooth sawfish, the activities are not expected to affect the reproduction of the 
individuals that are caught, nor result in mortality.  No Section 10 (a)(1)(B) have ever been 
issued for the capture of smalltooth sawfish.   

4.4.2 State or Private Actions 

Entanglement in state trap/pot fisheries is another potential route of effect to smalltooth 
sawfish. The State of Florida’s stone crab fishery is an example of a state trap fishery that 
may interact with smalltooth sawfish.  On October 15, 2011, NMFS repealed the federal 
FMP for stone crab. Prior to the repeal, NMFS prepared a Biological Opinion on the 
continued authorization of the federal fishery.  The Opinion concluded the federal stone 
crab fishery was likely to adversely affect smalltooth sawfish, but it was not likely to 
jeopardize their continued existence.  The State of Florida now exclusively manages the 
stone crab fishery, even vessels fishing in the EEZ (which includes the action area).  The 
State of Florida has actively managed the fishery since 1929; the federal FMP was 
implemented in 1979 to address gear conflicts.  The federal fishery was managed primarily 
by issuing regulations complimentary to those promulgated by the State of Florida.  Since 
the State of Florida has essentially been the lead management agency for the state and 
federal fishery for some time, little change in how the fishery operates or amount of the 
effort occurring in the fishery is expected because of the repeal of the federal FMP.  
Therefore, the anticipated adverse effects described in the Biological Opinion completed 
before the repeal of the federal FMP are expected to continue to occur to smalltooth 
sawfish. 
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Additionally, lost fishing gear, or discarded hooks and line, can also pose an entanglement 
threat to smalltooth sawfish.   

4.4.3 Climate Change 

As discussed earlier in this Opinion, there is a large and growing body of literature on past, 
present, and future impacts of global climate change.  Potential effects to the environment 
commonly mentioned include changes in sea temperatures and salinity (due to melting ice 
and increased rainfall), ocean currents, storm frequency and weather patterns, and ocean 
acidification. These changes have the potential to affect species behavior and ecology 
including migration, foraging, reproduction (e.g., success), and distribution.   

Additional discussion of climate change can be found in the Status of the Species.  
However, more information is needed to better determine the full and entire suite of 
impacts of climate change on this species and specific predictions regarding impacts in the 
action area are not currently possible. 

4.4.4 Other Potential Sources of Impacts in the Environmental Baseline 

Marine Pollution 
Smalltooth sawfish have been encountered with polyvinyl pipes and fishing gear entangled 
on their toothed rostrum (Seitz and Poulakis 2006).  The same sources of pollutants 
described previously for sea turtles (see Section 4.3.4) may also adversely affect smalltooth 
sawfish. 

4.4.5 Conservation and Recovery Actions Shaping the Environmental Baseline 

Regulations restricting the use of gear known to incidentally catch smalltooth sawfish may 
benefit the species by reducing their incidental capture and/or mortality in fishing gear.  In 
1994, entangling nets (including gillnets, trammel nets, and purse seines) were banned in 
Florida state waters. Although intended to restore the populations of inshore gamefish, this 
action removed possibly the greatest source of fishing mortality on smalltooth sawfish 
(Simpfendorfer 2002).   

Public Outreach 
Public outreach efforts are also helping to educate the public on smalltooth sawfish status 
and proper handling techniques and helping to minimize interaction, injury, and mortality 
of encountered smalltooth sawfish.  Information regarding the status of smalltooth sawfish 
and what the public can do to help the species is available on the websites of the Florida 
Museum of Natural History,18 NMFS,19 and the Ocean Conservancy.20  Reliable 
information is also available at websites maintained by noted sawfish expert Matthew 

18 http://www.flmnh.ufl.edu/fish/Sharks/Sawfish/SRT/srt.htm 
19 http://www.sero.nmfs.noaa.gov/pr/SmalltoothSawfish.htm 
20 http://www.oceanconservancy.org/site/PageServer?pagename=fw_sawfish 
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McDavitt.21  These organizations and individuals also educate the public about sawfish 
status and conservation through regular presentations at various public meetings.   

Smalltooth Sawfish Recovery Plan 
In September 2003, NMFS convened a smalltooth sawfish recovery team.  Under Section 
4(f)(1) of the ESA, NMFS is required to develop and implement recovery plans for the 
conservation and survival of endangered and threatened species.  The final smalltooth 
sawfish recovery plan published on January 21, 2009 (74 FR 3566).  The recovery plan is 
available at http://sero.nmfs.noaa.gov/pr/SmalltoothSawfish.htm. 

4.5 Factors Affecting Nassau Grouper within the Action Area 

The following analysis examines actions that may affect this species and its environment 
specifically within the action area.  The activities that shape the environmental baseline in 
the action area of this consultation are primarily federal fisheries. The Nassau grouper is a 
recently listed species (effective July 26, 2016) and information for this species is 
somewhat limited.  The most recent information can be found in the status review (Hill and 
Sadovy de Mitcheson 2013) and the Final Listing Rule (81 FR 42268, June 29, 2016). 

4.5.1 Federal Actions 

There is less historic information and analysis (e.g., bycatch discussed in previous 
biological opinions for various fisheries) available for the Nassau grouper than what exists 
for sea turtles and other species discussed in this Opinion. 

Federal Fisheries 
The Nassau grouper is found only in the southernmost portion of the action area (mid-
Florida and south), which means some of the fisheries (e.g., Atlantic Sea Scallop Fishery, 
the Summer Flounder/Scup/Black Sea Bass, Mackerel/Squid/Butterfish Fisheries, Red 
Crab Fishery, and Skate Fishery) that could potentially affect other species in this opinion 
do not affect (e.g., bycatch) the Nassau grouper. 

There is currently no fishery for Nassau grouper in the United States and possession is 
prohibited (for additional details of the history, see Sadovy and Eklund (1999)).  Nassau 
grouper may show up as bycatch in various fisheries around south Florida in the action 
area. Barotrauma from rapid decompression, increased time in warm surface waters, and 
increased exposure to predation threats may result in species mortality in the absence of a 
directed fishery (Bartholomew and Bohnsack 2005).  However, insufficient data and 
information exist to specify how many animals are taken in various federal fisheries 
(beyond the Snapper-Grouper fishery analyzed in this Opinion). 

ESA Section 10 Permits 
No permits are currently needed for this species. 

21 http://hometown.aol.com/nokogiri/ 
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4.5.2 State or Private Actions 

Fisheries 
Snapper-grouper Amendment 35 delegated management authority in federal waters to the 
state of Florida for black snapper, dog snapper, mahogany snapper, and schoolmaster.  
Fishing trips pursuing these species could interact with Nassau grouper in the action area. 

4.5.3 Other Potential Sources of Impacts in the Environmental Baseline 

Marine Pollution 
The same sources of pollutants described previously for other species in this Opinion (see 
Section 4.3.4 as an example) may also adversely affect Nassau grouper.   

4.5.4 Climate Change 

As discussed earlier in this Opinion, there is a large and growing body of literature on past, 
present, and future impacts of global climate change.  Potential effects commonly 
mentioned include changes in sea temperatures and salinity (due to melting ice and 
increased rainfall), ocean currents, storm frequency and weather patterns, and ocean 
acidification. These changes have the potential to affect species behavior and ecology 
including migration, foraging, reproduction (e.g., success), and distribution.   

For example, a rise in sea surface temperature outside spawning temperature range could 
impact spawning or shift the geographic range to waters that accommodate the 
temperatures necessary to spawn.  Climate change may also affect the marine habitat and 
forage species, as well as parasite-host relationships.  Additional discussion of climate 
change can be found in the Status of the Species section.  Still, more information is needed 
to better determine the full and entire suite of impacts of climate change on this species and 
specific predictions regarding impacts in the action area are not currently possible. 

4.5.5 Conservation and Recovery Actions Shaping the Environmental Baseline 

NMFS (2016) notes that general (throughout the species range) conservation efforts with 
the potential to address identified threats to Nassau grouper include, but are not limited to, 
fisheries management plans, education about overfishing and fishing of spawning 
aggregations, and projects addressing the health of coral reef ecosystems.  While these can 
potentially benefit the species, many of these efforts are conducted outside the action area.  

In the United States (including the action area), take and possession of Nassau grouper 
have been prohibited in federal waters since 1990.  A ban on fishing/possessing Nassau 
grouper has been in effect in the state of Florida since 1993 and has been enacted in all 
U.S. state waters. The species is protected in Dry Tortugas Marine Reserve and Florida 
Keys National Marine Sanctuary. Information on import of the species into the U.S. is 
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needed to understand implications of international trade on regional Nassau grouper 
populations. 

As mentioned earlier, this species is newly listed under the ESA.  No recovery plan 
currently exists for the Nassau grouper.  NMFS will develop and implement a plan 
(hereinafter in this subsection referred to as “recovery plans”) unless such a plan will not 
promote the conservation of the species. 
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5.0 Effects of the Action 

In this section of our Opinion, we assess the direct and indirect effects of the continued 
authorization of the South Atlantic snapper-grouper fishery on listed species that are likely 
to be adversely affected. The analysis in this section forms the foundation for our jeopardy 
analysis in Section 7.0.  The quantitative and qualitative analyses in this section are based 
upon the best available commercial and scientific data on species biology and the effects of 
the action. Data are limited, so we are often forced to make assumptions to overcome the 
limits in our knowledge.  Sometimes, the best available information may include a range of 
values for a particular aspect under consideration, or different analytical approaches may 
be applied to the same data set.  In those cases, the uncertainty is resolved in favor of the 
species (House of Representatives Conference Report No. 697, 96th Congress, Second 
Session, 12 (1979)). NMFS generally selects the value that would lead to conclusions of 
higher, rather than lower, risk to endangered or threatened species.  This approach provides 
the “benefit of the doubt” to threatened and endangered species. 

There are no indirect effects associated with the proposed action that are likely to adversely 
affect listed species. Indirect effects are caused by or result from the proposed action, are 
later in time, and are reasonably certain to occur.  Indirect effects include aspects such as 
habitat degradation, reduction of prey/foraging base, etc.  The continued authorization of 
the South Atlantic snapper-grouper fishery (i.e., vessel operations, gear deployment and 
retrieval) is not expected to impact the water column or benthic habitat in any appreciable 
way. Unlike mobile trawls and dredges that physically disturb habitat as they are dragged 
along the bottom, the gears used in the South Atlantic snapper-grouper fishery are 
suspended in the water column or essentially stationary on the bottom and do not affect 
water column or benthic habitat characteristics.  The fishery’s target and bycatch species 
are not foraged on or a primary prey species for NARWs, sea turtles, or smalltooth sawfish 
(Perry et al. 1999, Hopkins et al. 2003, Simpfendorfer 2001).  Nassau grouper diet is varied 
and includes shrimps, crabs, snails/slugs, molluscs, and numerous fish species including, 
but not limited to, tangs, old world silversides, filefish, wrasse, soldierfish, damselfish, 
parrotfish, grunts, and snapper ((Carter et al. 1994; Randall 1967).  While they do feed on 
snapper, it is one of many prey species rather than a dominant prey species on which they 
depend. Prey competition is not expected to be a factor for any of the protected species 
discussed in this Opinion.  Therefore, all analyses will be based on direct effects.  

Approach to Assessment 
We began our analysis of the effects of the action by first reviewing what activities (e.g., 
gear types and techniques) associated with the proposed action are likely to adversely 
affect NARWs, sea turtles, smalltooth sawfish, and Nassau grouper in the action area (i.e., 
what the proposed action stressors are). We next reviewed the range of responses to an 
individual’s exposure to that stressor, and the factors affecting the likelihood, frequency, 
and severity of exposure. Afterwards, our focus shifted to evaluating and quantifying 
exposure. We estimated the number of individuals of each species likely to be exposed and 
the likely fate of those animals.  

142 



 
 

 

 

 
 

 

 

 
 

Effects of the continued authorization of the South Atlantic snapper-grouper fishery on 
threatened and endangered species stem primarily from interactions with the fishery’s 
fishing gear which results in the capture, injury, or death of an individual, listed species.  
Our analysis, therefore, assumed listed species are not likely to be adversely affected by a 
gear type unless they come in physical contact with fishing gear.  We also assumed the 
potential effects of each gear type are proportional to the number of interactions between 
the gear and each species.  There are 3 basic types of fishing gear authorized for use in the 
South Atlantic snapper-grouper fishery: spear/powerheads, pot/traps (targeting BSB 
exclusively), and hook-and-line gear. Hook-and-line gear can be further divided into 
vertical line gear (i.e., handline, bandit gear, and rod and reel) and bottom longline gear.  
Section 2.0 describes these fishing gears and how commercial and recreational fishers may 
use them to target snapper-grouper. 

The other potential route of direct effects of the proposed action on listed species is via 
vessel interactions resulting in injury, and/or death of an individual.  Fishing vessels 
actively fishing either operate at relatively slow speeds, drift, or remain idle, when setting, 
soaking and hauling gear. Thus, any listed species in the path of a fishing vessel would be 
more likely to have time to move away before being struck.  However, fishing vessels 
transiting to and from port or between fishing areas can travel at greater speeds,  
particularly recreational vessels, and thus do have more potential to strike a vulnerable 
species than during active fishing. 

Smalltooth sawfish and Nassau grouper spend the vast majority of their time at or near the 
seafloor, where they are not vulnerable and subject to vessel interactions.  Their benthic 
habits make it extremely unlikely that these species would be struck by a vessel.  Thus, the 
continued operation of fishing vessels used in the South Atlantic Snapper-grouper fishery 
will have discountable effects on these species.  Based on our understanding of the effects 
of the proposed action on these species, direct effects of the proposed action are expected 
to result only when these listed species interact with the fishing gear.  

NARWS and sea turtles, both of which surface to breath air are more vulnerable to vessel 
interactions. Given the rarity of NARW vessel strikes when considering (1) the large 
amount of vessel traffic in the action area, (2) that all fishing vessels represents only a 
portion of marine vessel activity and (3) that just snapper-grouper fishing vessels represent 
an even smaller portion of marine activity, it seems extremely unlikely and discountable 
that a snapper-grouper vessel would strike a NARW, even during transiting.  Based on this 
information, it is our judgment that NARW are also not likely to be adversely affected by 
vessels fishing as authorized under the Snapper-Grouper FMP unless they interact with 
their gear. However, given NMFS’ STSSN data indicate that vessel interactions are 
believed to be responsible for a large number of sea turtles stranding within the action area 
each year, it seems reasonable that the snapper-grouper fishery may be responsible for at 
least a few interactions. 

For gear analysis purposes, we generally evaluated the South Atlantic Snapper-Grouper 
fishery by looking at spear and powerhead gear (both commercial and recreational), 
commercial BSB pots, commercial hook-and-line (i.e., bottom longline and vertical line 
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gear) and recreational vertical line separately.  The likelihood, frequency, and severity of 
gear interactions is different for different species groups (i.e., for NARW, sea turtles, 
smalltooth sawfish, and Nassau grouper).  Also the type of fishing gear, area fished, and 
the manner/technique in which the gear is used all affect the potential likelihood, 
frequency, and severity of listed species interactions.  We therefore organized our Effects 
section first by species group and then by gear type and/or user group to the extent the 
effects were different and we had data to distinguish them.  For sea turtles, we also 
included a vessel strike analysis. 

5.1 Effects on NARWs 

Commercial and recreational fishers in the South Atlantic snapper-grouper fishery use 
hook-and-line gear, spear/powerheads, and pot/traps to target BSB, but only pots may 
adversely affect NARWs. Divers spearfish or use powerheads by visually detecting and 
shooting BSB at close proximity.  The maximum operational range of a spear is about 9-13 
ft (about 3 to 4 m) -less than that if the spear is fitted with a powerhead.  It is highly 
unlikely that divers would be within 13 ft of a NARW or that they would accidentally 
shoot a NARW while in such close proximity.  On extremely rare occasions, divers may 
encounter NARWs at a moderate- to long-distance while diving. In these instances, there 
may be potential behavioral effects to the whales (e.g., change in swim speed or direction, 
curious approaches); however, these effects are expected to be temporary and insignificant. 

The South Atlantic snapper-grouper fishery is only permitted to use longlines in 50 
fathoms (300 ft or 91 m) or greater depth (50 CFR 622.182(b)) and the vertical line sector 
of the fishery typically fishes in water depths of at least 13 fathoms (78 ft or 24 m).  The 
vast majority of NARWs are expected to occur well shallower, in depths of up to 50 ft, 
although a few NARW individuals may occur in depths exceeding 60 ft (Gowan and 
Ortega-Ortiz 2014). Therefore, snapper-grouper longline gear will not spatially overlap 
with NARWs, and the vertical line sector of the fishery may overlap only slightly.  Further, 
vertical lines are generally actively fished or soaked for very short soak times, making 
interactions with NARWs even more unlikely to occur.  Based on this information, we 
believe the effects of the snapper-grouper hook-and-line fishery on NARWs are 
discountable. Consequently, we focus the remainder of this section on BSB pots. 

5.1.1 Types of Interactions and General Effects from BSB Pots 

Any line rising into the water column has the potential to entangle a whale (Johnson et al. 
2005), and the longer the line remains vertically extended through the water column, the 
greater the probability of encountering a whale becomes.  The general scenario that leads 
to a whale becoming entangled in gear begins with a whale encountering a line.  It may 
then move along that line until it comes up against something such as a buoy.  The buoy 
can then be caught in the whale’s baleen, against a pectoral fin, or on some other body part.  
When the animal feels the resistance of the gear, it is likely to thrash, which may cause it to 
become further entangled in the lines associated with trap gear.  There are generally 3 
attachment points for gear to attach to large whales: the gape of the mouth, around the 
flippers, and around the tail stock. NARWs are often entangled through the mouth 
(Johnson et al. 2005). Once attached, lines can wrap around various portions of the whale.  
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If the gear attached to the line is too heavy for the whale, drowning may result.  But many 
whales have been observed swimming with portions of the line, with or without additional 
fishing gear, wrapped around a pectoral fin, the tail stock, the neck, or the mouth.  
Entangled animals may travel for extended periods of time and over long distances before 
freeing themselves, being disentangled by humans, or dying as a result of the entanglement 
(Angliss and Demaster 1998; Waring et al. 2013b). 

Entanglement may lead to exhaustion and starvation due to increased drag (Wallace 1985).  
Entanglements may also result in systemic infection or debilitation from tissue damage.  
Additionally, any injury or entanglement that restricts a NARW from rotating its jaw while 
feeding, prevents it from forming a hydrostatic oral seal, compromises the integrity of its 
baleen, or prevents it from swimming at speeds necessary to capture prey will reduce its 
foraging capabilities and may lead to starvation (Cassoff et al. 2011; van der Hoop et al. 
2012). A sustained stress response, such as repeated or prolonged entanglement in gear, 
makes marine mammals less able to fight infection or disease, and may make them more 
prone to ship strikes. 

5.1.2 Factors affecting the Likelihood of NARW Entanglement in BSB Pots 

Gear Characteristics and Fishing Techniques (soak times) 
The length of time gear is left in the water is an important consideration.  This is because 
the longer the soak time, the greater likelihood that NARWs may encounter the gear and 
become entangled.  Snapper-grouper Amendment 18A included a requirement that BSB 
pots be brought back to shore after each trip, thus limiting the amount of time they can 
soak. Since the implementation of Amendment 18A, the 32-pot gear endorsement holders 
have averaged 2,122 ± 653 pots/month (range 1,503–3,148) during months completely 
open to pot gear fishing (Farmer et al. 2016).  In the 2013–2014 season, the number of pots 
per trip was 24.9 ± 9.7, with 52.3 ± 36.4 hauls per trip (Farmer et al. 2016).  Trip length 
was 1.4 ± 0.6 days. Soak time was 4.4 ± 4.0 hours per trap (range, 0.33–28.0) (Farmer et 
al. 2016). 

Spatial Overlap of Fishing Effort and NARWs 
The spatial and temporal overlap of NARWs and fishing effort is a factor influencing the 
likelihood that gear entanglement will occur.  NARWs are in the SAFMC’s jurisdiction 
from November 1 through April 30 (73 FR 60173, November 8, 2008).  As described in 
detail in Section 3.2 (Status of Species), NARWs follow a general annual pattern of 
migration between low latitude winter calving grounds and high latitude summer foraging 
grounds (Kenney 2002; Perry et al. 1999).  The coastal waters of the southeastern United 
States are the only known calving area for NARWs.  From 2009 through 2013, the number 
of NARWs detected in the calving area ranged from 60 in 2013 to 250 in 2009 (median = 
165) (Right Whale Consortium 2014, FWRI unpublished data).   

NARW concentrations are highest in the core calving area off Florida and Georgia from 
November 15 through April 15, but they may occur from North Carolina to Florida from 
November 1 through April 30 (73 FR 60173, 8 November 2008).  Systematic surveys 
conducted off the coast of North Carolina during the winters of 2001 and 2002 sighted 8 
calves, suggesting the calving grounds may actually extend as far north as Cape Fear, 
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North Carolina (McLellan et al. 2004). The amount of time non-calving NARWs spend in 
the southeastern United States is typically less than 1 month (A. Krzystan, June 2014 SEIT 
meeting) indicating a steady stream of NARWs travel between habitats in the northeastern 
and southeastern United States during fall, winter, and spring.   

On rare occasions, NARWs have been spotted as early as September and as late as July in 
the southeastern United States (Taylor et al. 2010).  Hodge et al. (2015) acoustically 
detected right whale calls off Georgia during summer months in 2012.  Those authors 
acknowledged that the occurrence of calls in summer months in that area indicate a rare 
occurrence although they did not rule out an unknown presence not previously 
documented.  Regardless, Hodge et al. (2015) stated more studies were necessary before 
conclusions could be drawn. It is suspected that right whale presence off Florida through 
South Carolina during the summer months is an abnormal event because water 
temperatures during that time of year are warmer than water temperatures typically 
selected by right whales. Gowan and Ortega-Ortiz (2014) found that sea surface 
temperature (as well as water depth and survey year) were predictors of right whale 
abundance in the Southeast U.S. during winter and right whales were more likely to occur 
in water 12 to 16°. Average monthly water temperatures off Savannah, Georgia range 
between 26 and 29° from June to September (taken from 
http://www.ndbc.noaa.gov/view_climplot.php?station=41008&meas=st on September 15, 
2016) which is similar to average monthly water temperatures off Edisto Beach, South 
Carolina (see http://www.ndbc.noaa.gov/view_climplot.php?station=41004&meas=st). 

Right whales have been detected in Southeast waters by acoustic monitoring that was 
deeper than expected based on visual sightings (Oswald  et al. 2016). For example, 
Oswald et al. (2016) recorded data from 2009-2010 in an area ~48 to 67 nmi offshore of 
Jacksonville Beach, Florida, for approximately one month in the fall and winter.  Right 
whale calls were detected at all sites during both deployments but were slightly more 
common during the winter (Oswald et al. 2016).  However, Oswald et al. (2016) 
suggested that this detection of whales farther offshore than previously thought may be 
explained one of two ways: (1), the distribution of the species does indeed extend farther 
offshore or (2), the propagation of right whale vocalizations allows them to be detected at 
long distances and may have been produced in nearshore waters.  In addition, Stanistreet et 
al. (2015) and Stanistreet et al. (2016), recording off the coast of North Carolina near Cape 
Hatteras in December 2013 detected the majority of right whale calls from acoustic buoys 
10 and 15 nmi from the shoreline.  Fewer calls were detected 20 nmi from the shoreline 
and even fewer were detected 25 nmi from the shoreline.  From October 2014 through 
February 2015, the majority of right whale calls were again detected at buoys 5 and 10 nmi 
from the shoreline (the buoy ~15 nmi from the shoreline was offline from December 2014 
through February 2015). Fewer right whale calls were detected 20 and 25 nmi from shore.  
The authors did not correlate the number of calls to the number of whales nor did they 
specify the detection range of the buoys. Given that the location of these calling whales 
and the range detection of the buoys is unknown in both studies, the most comprehensive 
and peer-reviewed literature currently available on right whale distribution and spatial use 
in southeast waters appears to be from modeling work conducted by Gowan and Ortega-
Ortiz (2014) and Farmer et al. (2016).   
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Right whale sightings data and search effort can be biased depending on areas surveyed 
and frequency. Consequently, in considering right whale occurrence, we relied on 
predicted right whale occurrence derived from two spatial distribution models:  for right 
whale distribution between Florida and South Carolina, we considered Gowan and Ortega-
Ortiz (2014) and for right whale distribution off North Carolina, we used an additional 
model developed by FWC/FWRI following methods outlined in Gowan and Ortega-Ortiz 
(2014) and Farmer et al. (2016).  We used these models because they were based on a 
robust data set (sightings data for Florida - South Carolina during the calving season from 
2003/2004 to 2012/2013 (Gowan and Ortega-Ortiz 2014) and surveys off North Carolina 
from October 2005-April 2006, December 2006-April 2007, and February 2008-April 2008 
(Farmer et al. 2016).  The models allowed us to extrapolate predicted right whale 
occurrence in areas that were not surveyed (i.e. the models controlled for bias created by 
shore-based search effort). There are other studies available on right whale distribution in 
the Southeast, such as Knowlton et al. (2002) and Schick et al. (2009); however, we do not 
believe they are the best available information.  Knowlton et al. (2002) summarized 
sightings data in the mid-Atlantic, but did not correct those sightings for survey effort.  
Schick et al. (2009) modeled right whale spatial distribution in the Mid-Atlantic, but they 
only used data from two female right whales -one tagged in 1996 and the other tagged in 
2000. 

Prior to 2010, the bulk of the BSB pot sector effort operated from November to April.  
Since 2010, fishing with BSB pots was prohibited during this time period due to 
commercial ACL closures (2010, 2011, and 2012) or by regulation (2013 to present).  
Regulatory Amendment 19 has prohibited commercial BSB pot fishing from November 1 
through April 30 upon its implementation in 2013. 

Species morphology, Behavior, and Life Stage 
Body configuration and behavior are also likely contributing factors in entanglement risk.  
NARWs spend a substantial amount of time feeding at, just below the water’s surface, and 
at depth. To feed, NARWs swim slowly forward with mouths open.  They also roll and lift 
their flippers about the water’s surface; behaviors that may add to entanglement risk, 
especially from vertical buoy lines and surface system lines.  Thus, all body parts are at 
risk of entanglement. 

The probability that a marine mammal will become entangled and initially survive an 
entanglement in fishing gear depends on the age of the NARW involved.  Calves and 
juveniles become entangled more frequently than adults and are more likely to suffer deep 
wounds (> 8 cm) from entanglement.  Younger animals are particularly at risk if the 
entangling gear is tightly wrapped, because the gear will become more constricting as they 
grow. The majority of large cetaceans that become entangled are juveniles (Angliss and 
Demaster 1998).  Furthermore, if a mother with a dependent calf becomes entangled and 
dies as a result, the dependent calf will most likely not survive either.  The death of the 
mother and her dependent calf results in two takes attributed to a single entanglement. 

(Knowlton et al. 2011) studied ropes that were removed from entangled NARWs (dead and 
alive) and suggested that a whale’s ability to break free of entangling gear is related to its 
age. Breaking strength of rope also influences a whale’s ability to break free of entangling 
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gear. Adults appear to be able to break free of ropes with a breaking strength of less than 
3,300 lb, but calves and juveniles cannot and are more prone to drowning (Cassoff et al. 
2011; Knowlton et al. 2011). NARW calves would likely need a line breaking strength of 
600 lb or lighter in order to have some chance of breaking free (Knowlton et al. 2015). 

5.1.3 Estimating Interactions and Mortality 

Although entanglements incidental to commercial fishing are the primary threat to 
NARWs, it is often difficult to identify the source of entanglements (e.g., fishery) or their 
geographic origin. In a study of 31 entanglements, Johnson et al. (2005) found only 14 
cases for which gear could be identified; 10 (71%) of these were determined to be pot gear.  
In the annual marine mammal stock assessment reports (SAR), using data from 2009– 
2013, 18 whales were documented as seriously injured or killed by entanglements or 
fishery interactions, but none of these entanglements could be attributed to a specific 
fishery (Waring et al. 2016).  Furthermore, scarring studies suggest that the vast majority 
of entanglements are not observed (Knowlton et al. 2012).  Consequently, while BSB gear 
has not been definitively identified in an entanglement case, it cannot be ruled out as a 
fishery that has previously entangled a NARW.  Any vertical line that rises in the water 
column poses some entanglement risk to NARWs (Johnson et al. 2005) and line with 
higher breaking strength is likely more harmful to right whales than line with a lower 
breaking strength (Knowlton et al 2015). 

The proposed action will reintroduce commercial BSB pot fishing at certain times when 
NARWs are present in the action area. The potential for serious injury or mortality to 
NARWs from entanglements in BSB pot gear exists from November 1 through April 30, 
when whales co-occur with fisheries that fall within the Council’s jurisdiction (73 FR 
60173, 8 November 2008).  In the past, the bulk of the BSB pot sector effort has operated 
from November to April.  Since 2010, the BSB pot sector has not opened during this time 
period due to commercial ACL closures (2010, 2011, and 2012) or by regulation (2013 to 
present). A regulatory closure of the BSB pot sector from November 1 through April 30 
was implemented in 2013, via Regulatory Amendment 19.  We therefore had determined 
risk to NARWs to be discountable given that the closure removed the temporal and spatial 
overlap between the BSB pot fishery and NARWs, essentially eliminating entanglement 
risk. 

In Section 2, we presented both the November 1 through November 30 and April 1 through 
April 30 proposed time-area BSB pot closure (See Figure 2.1) and the December 1 through 
March 31 BSB pot time-area closure (See Figure 2.2). From November 1 through 
November 30 and from April 1 through April 30 each year, the boundaries of the proposed 
closure off Florida and Georgia are generally based on NARW calving habitat modeling 
work of Garrison (2007) and Keller et al. (2012).  These authors found that right whale 
spatial distribution could be predicted based on water temperature and depth and that there 
was good agreement in the spatial distribution of predicted and observed right whales.  Off 
North Carolina and South Carolina, the BSB pot proposed closure applies in the EEZ in 
waters shallower than 25 m. From December 1 through March 31, the proposed closure 
area generally represents waters 25 m or shallower from 28°21’N (approximately Cape 
Canaveral, Florida) to Savannah, Georgia; from the Georgia/South Carolina border to Cape 
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Hatteras, North Carolina, the closure applies to waters under Council management that are 
30 m or shallower. 

Because allowing BSB pot gear fishing during NARW calving season would reintroduce 
some level of entanglement risk not present since 2010, we must evaluate the potential 
increased risk of NARW interactions in terms of potential entanglements and mortalities 
under the proposed action. To do so, we broke our methodology and calculations for 
estimating the risk of NARW entanglements and mortalities under the proposed action into 
3 parts. In the following sections, we review how we conducted each part and present the 
results. 

5.1.3.1 Estimating How Many NARWs Are Potentially Entangled in BSB Pot Gear in 
the Action Area Annually 

In Part 1, we estimated the number of NARWs potentially entangled in BSB pot gear in the 
action area annually. We based our estimate on the median number of NARWs expected 
to occur in the action area during a calving season and the annual percentage of the 
population expected to become entangled in fishing gear each year.  We then estimated the 
number of NARWs that could potentially become entangled in BSB trap/pot gear. 

Based on preliminary photo-identification analysis of NARW photographs collected in the 
southeastern United States, the median number of NARWs (including calves, but 
excluding reported or assumed calf mortalities) documented in the southeastern United 
States from the 2009-2013 calving seasons is 165 (Right Whale Consortium 2014; K. 
Jackson, FWC, pers. comm. to B. Zoodsma, NMFS SERO PRD, July 21, 2016; Waring et 
al. 2016). While there are other data sources indicating that whales are present at times and 
in areas not identified from the areal sightings data, we relied on sightings data for this 
exercise because models of right whale distribution (Gowan and Ortega-Ortiz 2014; 
Farmer et al. 2016) provide spatial distribution information based on environmental 
parameters but do not provide estimated numbers of whales that are needed for this 
analysis. We therefore believe 165 is based on the best available information and 
represents a reasonable estimate for the number of NARWs expected to be present in the 
Southeast during any single calving season. Knowlton et al. (2012) found that, on average, 
25.9% of adequately photographed NARWs became entangled each year.  Applying 
Knowlton et al. (2012), we estimated that 25.9 % of the 165 NARWs in the action area 
(i.e., 25.9% x 165) or 42.74 NARWs become entangled annually.  This number likely 
overestimates the annual entanglement rate because Knowlton et al. (2012) examined the 
entanglement rate for the entire population across its year-round range, rather than a subset 
of the population that occurs in the action area during a limited time period.  Therefore, 
since we are applying the entanglement rate to only Southeast waters during the calving 
season, 42.74 animals per year overestimates the number of entangled whales in the action 
area. However, this calculation does not account for any additional deaths of dependent 
calves that may result from a mother that was entangled and subsequently died. 

Next, we estimated the number of NARWs that could potentially become entangled in BSB 
pot gear, specifically. Johnson et al. (2005) assigned gear to particular fisheries, when 
possible. The assignment included gear recovered and gear identified but not recovered 
from NARWs.  Of the 31 NARW entanglements examined, 20 entanglements had gear that 
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was either recovered or identifiable but not recovered.  From these 20 entanglements, 10 
were found to have entangling gear from trap/pot fisheries: 8 lobster pots, 1 crab pot, and 1 
unknown pot fishery. To err on the side of conservation for this analysis, we assumed that 
this unknown pot (1/20 or 5%) was from the SAFMC BSB trap/pot fishery.  We then 
applied this percentage to the number of NARWs that may be entangled annually in the 
action area, which yielded 2.14 whales (42.74 x 0.05).  This number, 2.14, represents the 
number of whales potentially entangled in BSB trap/pot gear annually.  As mentioned 
previously, the majority of gear that is recovered from NARWs is not identifiable.  There 
are numerous trap/pot fisheries along the East Coast that spatially and temporally co-occur 
with NARWs, and all vertical lines rising in the water column (e.g., buoy lines from pot 
gear) present an entanglement risk to whales. 

Table 5.1 Summary of Part 1 Results 
Maximum Number of 
NARWs that may be 
present in action area 
during 1 calving 
season 

Proportion 
expected to be 
entangled 
annually 

Number of NARWs that 
may be present in action 
area and entangled 
annually 

Number of NARWs that 
may potentially be 
entangled in BSB trap/pot 
gear annually 

165 0.259 42.74 2.14 

*When feasible, we used scientific notation and only present the first two significant digits for each value. 

5.1.3.2 Estimating Past and Future Trap Entanglement Rates 

In Part 2, we examined the past reduction in the number of whales that may potentially be 
entangled in BSB trap/pot gear given the measures presented in the previous Snapper-
Grouper Amendment 18A (18A), and the potential increase in entanglements as the result 
of the proposed action, Regulatory Amendment 16. 

Trap Entanglement Rates under Snapper-Grouper Amendment 18A 
The Knowlton et al. (2012) study that provided the average annual entanglement rate of 
25.9% was based on NARW entanglement data through 2009.  Snapper-Grouper 
Amendment 18A, implemented on July 1, 2012, reduced trap/pot effort by requiring 
trap/pots be returned to shore at the conclusion of each fishing trip (i.e., reducing trap/pot 
soak time) and by limiting the number of pots per fisher and restricting the number of 
fishing endorsements.  These regulations will remain in effect through the implementation 
of Regulatory Amendment 16.  Two models were developed to overlay NARW population 
distributions and projected BSB fishing effort; 1 for Florida through South Carolina and 1 
for North Carolina (Farmer et al. 2016).  Gowan and Ortega-Ortiz (2014) predicts right 
whale distribution in coastal waters from Florida to South Carolina, so an additional model 
was developed for North Carolina waters using aerial survey data collected by the 
University of North Carolina—Wilmington (Farmer et al. 2016). Because Amendment 
18A reduced fishing effort for BSB following the Knowlton et al. (2012) study period, we 
compared the mean (2006-2009) reported fishing effort and modeled NARW relative risk 
by area to the projected fishing effort and associated NARW relative risk for the same 
period under simulated Amendment 18A regulations, following methods described in 
Farmer et al. (2016).  Amendment 18A regulations were estimated to reduce NARW 
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relative risk from November 1 through April 30 by 37% (i.e., 100%-37%= 63% risk 
remaining) for North Carolina and 47% (i.e., 100%-47%= 53% risk remaining) for Florida 
through South Carolina. Thus, relative risk of entanglement during the Knowlton et al. 
(2012) study period was scaled by 63% off North Carolina (i.e., “NC 18A scalar”) and 
53% off Florida through South Carolina (i.e., “FL-SC 18A scalar”). 

We considered dividing the number of NARWs that may potentially be entangled in BSB 
trap/pot gear between the 2 regions of North Carolina and South Carolina through Florida; 
however, that would require knowledge of whale residency times well as detailed whale 
movements within those regions, and that information is lacking.  Without any such 
information to establish residency, any attempt to apportion the number of potential 
NARW entanglements by region would be arbitrary, so we conservatively applied 2.14 to 
both the NC and the FL-SC regions. 

Furthermore, the regional models (NC and FL-SC) cannot be combined.  The predicted 
values from the North Carolina model did not have the same scale or interpretation as the 
predictions from the Florida–South Carolina model (Gowan and Ortega-Ortiz 2014) and 
were not directly comparable due to differences in survey design, quantification of survey 
effort, temporal components in the model, model framework (the probability of presence 
versus relative abundance), and, potentially, whale behavior (e.g., a sighting availability 
bias in the migratory corridor off North Carolina versus the wintering grounds off Florida– 
South Carolina) (Farmer et al. 2016).  Using the NC 18A scalar (0.63) and the FL-SC 
scalar (0.53) multiplied by the number of NARWs that may potentially be entangled in 
BSB trap/pot gear annually (2.14), we arrived at 1.35 and 1.13 potentially BSB trap/pot 
gear entangled NARWs off NC and FL-SC, respectively (NC: (2.14)*(0.63)=1.35; FL-SC: 
(2.14)*(0.53)=1.13). These estimates suggest that the implementation of Regulatory 
Amendment 18A reduced entanglements in BSB trap/pot gear within a range of 0.79 to 
1.01 whales, annually. 

Trap entanglement rates under the proposed action 
Overlaying distributions of NARWs with different threats (fisheries, ships, etc.) is an 
established way of evaluating risk from activities of interest (NMFS 2015b,) (Redfern et al. 
2013). Farmer et al. (2016) used this general approach to model the relative risk of NARW 
entanglement for each time-area closure alternative considered in Regulatory Amendment 
16. Below, we first provide a brief summary of Farmer et al. (2016) basic methodology 
and then explain how we applied it in our effects analysis of the proposed action.  Farmer 
et al (2016) is included in this Opinion as Appendix 3. 

Farmer et al. (2016) 
Farmer et al. (2016) had 3 major outputs: (1) projected potential landings by BSB pot 
endorsement holders during a winter season under each of the time-area closure 
alternatives, (2) predicted date that the BSB ACL would be met (i.e., the fishery closed) 
under each time-area alternative and under various scenarios of fishing effort and catch 
rates, and (3) estimated relative risk of NARW entanglement in BSB pot gear under each 
of the time-area closure alternatives by evaluating the spatio-temporal overlap of pot gear 
and modeled NARW occurrence.  The authors used historical catch data to predict the 
spatial distribution of commercial BSB catches and historical NARW survey data to 
predict relative NARW abundance (see Appendix 3 for detailed information on data 
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sources). Farmer et al. (2016) then overlaid both sets of data to predict relative 
entanglement risk to NARWs, expressed in relative risk units (RRU), for each time-area 
closure alternative considered in Regulatory Amendment 16.  Model outputs included total 
catch relative to the ACL, closure date, total days open, and cumulative relative risk of 
NARW entanglement.  Outputs were generated for 3 different fishing effort projection 
scenarios, 4 different catch rate projection scenarios, and 3 different environmental 
condition scenarios. Due to differences in NARW data sets with different sampling 
protocols, separate models that overlaid NARW and BSB fishing effort were generated for 
2 regions: North Carolina, and South Carolina to Florida.  Since the risk cannot be added 
together and must be considered separately, because of differences in sampling protocols 
and data sets, the resulting analysis estimated the relative risk of entanglement for each 
alternative in those 2 regions. 

The measure of risk assumed that given a uniform distribution of pot gear, the areas from 
which whale encounter rates from aerial surveys are predicted to be greatest would also 
have the greatest risk of entanglement (Fonnesbeck et al. 2008) and that the co-occurrence 
of NARWs and pot gear represents a true (but unknown) entanglement risk greater than 
zero (Johnson et al. 2005). Farmer et al. (2016) further assumed that: (1) detectability of 
NARWs and its effects on predicted encounter rates is equivalent across the study area, (2) 
recent fishing pressure is predictive of future behavior (i.e., that effort would not shift into 
open areas during November through April), and (3) that endorsement holders’ pot gear 
soak times would be consistent with their observed spatially explicit soak times from 
summer 2013-2014. Farmer et al. (2016) discusses potential implications of these 
assumptions. 

The comparison of Regulatory Amendment 16 time-area closure alternatives ranged from 0 
RRUs under the status quo complete closure from November to April and no increased risk 
to whales from regulations to 100 RRUs if no closure was implemented posing the 
maximum risk to whales.  The proposed action was projected to result in a relatively low 
increase in risk to NARWs from the status quo.  Depending on the fishing effort projection 
scenario, catch rate projection scenario, and environmental condition scenarios, the 
increases in RRUs under the proposed closure ranged from 3-15 RRUs off North Carolina 
and 1-12 RRUs off Florida–South Carolina (See Farmer et al. [2016], Table 1 for more 
information). 

Application of Farmer et al. (2016) to the Proposed Action 
The proposed action increases BSB trap/pot gear in times and areas where NARWs occur.  
The Farmer et al. (2016) RRU analysis allows us to estimate the effects of this increase on 
NARW in terms of minimum, maximum, and median RRUs.  We then produced RRU-
adjusted entanglement rates based on the minimum, maximum, and median values.  To 
estimate the number of NARW entanglements for each scenario, we multiplied the RRU-
adjusted entanglement rate by the number of Amendment 18A-adjusted potential 
entanglements in BSB trap/pot gear to produce the estimated number of NARWs entangled 
in BSB trap/pot gear under the different minimum, maximum, and median values for the 
proposed action (e.g., for NC Min: 1.35*0.03=0.04). 
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Table 5.2. Step 2 Results Summary 
Percent 

Region 
Amendment 
18A scalar 

Amendment 
18A adjusted 

potential 
NARW BSB 

trap/pot 
entanglements 

Scenario RRU 

Reduction 
in 

Entangle-
ment, 

likelihood 
from initial 

RRU 
Adjusted 

Entanglement 
Rates 

Total 
Number of 
Entangled 
NARWs 
Annually 

(100-RRU) 

Min. 3.00 97.00 0.03 0.04 

NC 0.63 1.35 Max. 15.00 85.00 0.15 0.20 

Median 7.00 93.00 0.07 0.09 

Min. 1.00 99.00 0.01 0.01 

FL/SC 0.53 1.13 Max. 12.00 88.00 0.12 0.14 

Median 5.00 95.00 0.05 0.06 

*When feasible, we used scientific notation and only present the first two significant digits for each value. 

5.1.3.3 Estimating BSB Pot Entanglements Resulting in Mortality 

In Part 3, we estimated the proportion of BSB pot entanglements resulting in mortality.  
We based our estimate on the number of serious injury and mortality events documented in 
Henry et al. (2015) and Waring et al. (2016) that were potentially associated with trap/pot 
gear. 

Henry et al. (2015) presented the total number of reported injury events and the number of 
events determined to be serious injuries for baleen whale stocks along the Gulf of Mexico, 
United States East Coast, and Canadian Atlantic Provinces, for 2009-2013.  A serious 
injury is one that is more likely than not to result in mortality.  Because Henry et al. (2015) 
assessed serious injuries from all gear types (gillnet, trap/pot, weirs, etc.), we mined only 
the serious injury entanglement records from trap/pot or unknown gears that had not been 
confirmed as Canadian gear.  We included unknown gear entanglements because the vast 
majority of gear is not identified.  Johnson et al. (2005) found that at least 71% of gear 
from entangled whales is typically trap/pot gear, so it is not unreasonable to assume that 
most of the unknown gear entangling large whales is from a trap/pot related fishery.  
NARWs entangled in gillnet gear, entrapped in fishing weirs, or entangled in Canadian 
gear were removed from the dataset. 

There were 30 records of NARWs entangled in unknown gear and 3 records of NARWs 
entangled in trap/pot gear. Each record was assigned a Serious Injury (SI) value of 1 for 
serious injury or 0 for non-serious injury by Henry et al. (2015).  In some cases, records are 
assigned a portion (e.g., 0.75) of an SI value rather than a 1 or a 0 (Henry et al. 2015).  SI 
values for poorly documented injury events are prorated based on observed ratios of 
mortality to survival in similar entanglement cases from the past (Henry et al.2015; 
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http://www.nmfs.noaa.gov/op/pds/documents/02/238/02-238-01.pdf ). Overall, 10.25 
records were assigned as serious injuries. 

Henry et al. (2015) also reported that there were 6 confirmed NARW mortalities between 
2009-2013 resulting from entanglements.  Using additional details about these mortality 
events from the 2015 SAR, we determined that all of the 6 NARW entanglement 
mortalities were attributable to trap/pot or unknown gear sources (Waring et al. 2016).  

In total, we tallied 16.25 (10.25 SI + 6 mortalities) NARWs (of a total of 39 records) that 
were seriously injured or killed by unknown or trap/pot gear entanglements between 2009-
2013. This is calculated as a mortality rate of 0.42 (=16.25/39).  To calculate the number 
of lethal takes in each region under the different minimum, maximum, and median 
scenarios, we then multiplied the mortality rate by the number of expected NARWs 
entangled annually. For example, the number of annual lethal takes under the NC min 
scenario is 0.04*0.42=0.02. The number of annual total takes is the same number as the 
number of estimated interactions.  To put these numbers in a yearly context, we then 
calculated the number of years per 1 NARW entanglement (e.g., for the NC min scenario: 
1/0.02=59.43). 

Table 5.3 Part 3 Results Summary 

Region Scenario 
Estimated 
Interactions 

Mortality 
Rate 

Annual 
Lethal 
Takes 

Annual 
Total 
Takes 

1 lethal take 
per every X 
years 

1 take per 
every X 
years 

Min 0.04 0.02 0.04 59.43 24.76 

NC Max 0.20 0.08 0.20 11.89 4.95 

Median 0.09 0.04 0.09 25.47 10.61 

Min 0.01 
0.42 

0.005 0.01 211.92 88.30 

FL/SC Max 0.14 0.06 0.14 17.66 7.36 

Median 0.06 0.02 0.06 42.38 17.66 

*When feasible, we used scientific notation and only present the first two significant digits for each value. 

5.1.4 Effects of Additional Measures Regulatory Amendment 16 

The proposed action also provides a mechanism to potentially identify whether a line 
entangling a whale belongs to the BSB pot sector.  There are no direct biological benefits 
from Action 2, Preferred Alternative 4; however, any information gained from entangled 
whales on fishery type, entanglement location, and entanglement date is important to assess 
the impacts of a fishery and better understand and possibly work towards reducing future 
entanglements.  Not all gear remains on the individual whale after an interaction occurs, 
and if gear does remain, it is rare to recover the portion of the line that is marked (or in 
which the mark has not already deteriorated).  Furthermore, many entangled NARWs are 
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never seen nor is gear recovered.22  For line markings to be effective, the gear must be 
recovered and the recovered gear must retain the marks.  Line markings do improve the 
chances of identifying recovered gear, particularly as the number and size of the marks 
increases. This alternative provides a mechanism to potentially identify the BSB pot sector 
if an interaction occurs and if the gear remains entangled on the whale and marks are 
intact. The gear marking would be in addition to the gear marking required in the Atlantic 
Large Whale Take Reduction Plan (50 CFR 229.32) 
(http://www.greateratlantic.fisheries.noaa.gov/protected/whaletrp/docs/2015-12869.pdf). 

5.2 Effects on Sea Turtles 

Of the 3 basic types of gear used in the South Atlantic snapper-grouper fishery by 
commercial and/or recreational fishers (i.e., hook-and-line gear, spear/powerheads, and 
BSB pots), we believe only snapper-grouper hook-and-line gear may adversely affect sea 
turtles. Below, we explain why we believe potential effects from the other gear types are 
discountable. The remainder of Section 5.2 focuses on evaluating the effects of snapper-
grouper hook-and-line fishing (Section 5.2.1-5.2.6) and vessel interactions (5.2.7). 

Spearfishing 
In our 2006 Opinion, we determined spear and power head gear used in the South Atlantic 
snapper-grouper fishery were not likely to adversely affect sea turtles, and we still believe 
this to be true. Commercial and recreational divers (either free diving, or more typically 
with SCUBA) fishing with these gears do occasionally encounter sea turtles.  However, 
given the selectivity of the gear and the careful aim divers exercise to strike a fish, divers 
spearfishing are able to easily avoid aiming in any direction where sea turtles are within 
striking range. Therefore, we believe that incidental spearing of sea turtles is extremely 
unlikely and discountable. We also expect any effects on sea turtles from the presence of 
divers fishing to be insignificant (e.g., have a negligible impacts on feeding or other normal 
activities, result in minimal metabolic costs or stress to sea turtles).  Anecdotal information 
from divers encountering sea turtles indicates that most sea turtles either change their route 
to avoid coming in close proximity to divers or appear unaware of the presence of divers.  
There are also a few anecdotal reports of sea turtles swimming directly at and into divers, 
and/or trying to bite them. One diver reported to the SDDP having 3 sea turtle interactions 
in 2009 on 3 different dive trips. Through follow-up with the fisher, SDDP staff clarified 
that the reported were of sea turtle “attacks” and not of interaction involving spear gear 
(spear). 

BSB Pots 
Sea turtles are known to occasionally interact with trap/pot gear via entanglement in the 
buoy lines that are typically attached to traps/pots.  Yet, in our 2006 Opinion, we 
discounted these potential effects. Our determination that such effects were highly 
unlikely was based on (1) most BSB pot effort in the action area is limited to the Carolinas 
(i.e., relatively small fishery) and there is very little off Florida (i.e., doesn’t take place 

22 While it is known that some entanglements are never documented, we have no way of estimating the 
number of potential undocumented entanglements or evaluating how those entanglements may have impacted 
the entangled animals.  Thus, the above estimates of the number of entanglements and the associated 
mortality were not adjusted upwards to account for these potential undocumented interactions. 
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where sea turtles are most abundant in the action area), and (2) the absence of any buoy 
line entanglement reports that may have been attributed to the South Atlantic BSB fishery 
in the NEFSC observer data, SDDP, or STSSN database.  These sets of data collectively 
represented the best available data on BSB pot entanglements in the action area.   

In our 2006 Opinion, we considered the effects of the BSB fishery as managed under the 
SGFMP, including all amendments implemented prior to 2006 and Amendment 13C, 
which was proposed at that time.  The snapper-grouper fishery as managed then was 
limited access fishery, but the BSB component was not subject to any time-area closures or 
other effort-limiting regulations other than a BSB quota.  Subsequently, additional 
amendments were implemented, placing greater restrictions on the BSB fishing (e.g., 
SGFMP Amendment 18A).  Thus, sea turtle BSB pot gear entanglements are even more 
unlikely under the proposed action than they were in the historical fishery analyzed in the 
2006 Opinion. For example, sea turtles become entangled in commercial trap gear with 
long soak times (e.g., 1+ days) likely because longer soak times increase the likelihood that 
invertebrate animals will grow on trap lines, attracting sea turtles.  SGFMP Amendment 
18A required all BSB pots to be returned to land overnight, and the average soak time is 
now estimated to be 4.4 hours (Farmer et al. 2016).  There are still no reports of buoy line 
entanglements that may have been attributed to the South Atlantic BSB fishery in the 
NEFSC observer data, SDDP, or STSSN database.  Records of entanglements in spiny 
lobster and stone crabs, both prey species of loggerhead sea turtles, indicate that sea turtle 
entanglement is associated with fisheries that either target or bait with sea turtle prey items.  
BSB are not a sea turtle prey species nor are the traps baited with prey species.  Based on 
this information, we believe effects from BSB pots are extremely unlikely to occur and 
discountable. 

5.2.1  Types of Interactions and General Effects from all Types of Hook and Line 
Gear (i.e., commercial bottom longline and commercial and recreational vertical line 
gear) 

Hook-and-line gear is known to adversely affect sea turtles via hooking, entanglement, 
trailing line, and/or forced submergence.  Upon retrieval of the gear, captured sea turtles 
may be found and released alive or found dead because of forced submergence.  Sea turtles 
released alive may later succumb to injuries sustained at the time of capture or from 
exacerbated trauma from ingested fishing hooks and/or entangling lines or lines otherwise 
still attached when they were released.  Of the sea turtles hooked or entangled that do not 
die from their wounds, some may suffer impaired swimming or foraging abilities.   

The following discussion summarizes in greater detail the available information on how 
individual sea turtles are likely to respond to interactions with all types of hook-and-line 
fishing gear. 

Entanglement 
Sea turtles are particularly prone to entanglement because of their body configuration and 
behavior. Records of stranded or entangled sea turtles reveal that hook-and-line gear can 
wrap around the neck, flippers (particularly front flippers), or body of a sea turtle and 
severely restrict swimming or feeding.  Entangling gear can interfere with a sea turtle’s 
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ability to swim or impair its feeding, breeding, or migration and prevent its surfacing if the 
line gets caught on an object below the surface, causing it to drown.  If the sea turtle is 
entangled when young, the fishing line becomes tighter and more constricting as the sea 
turtle grows, cutting off blood flow and causing deep gashes, some severe enough to 
remove an appendage.  

Entanglements are expected to be more common on vertical line because it is generally 
lighter, more flexible gear; however, sea turtles have been found entangled in branchlines 
(gangions), mainlines, and float lines of longline gear as well.  Observer data from the 
shark bottom longline fishery indicate sea turtles entangled in longline are most often 
entangled around the neck and fore flippers (NMFS unpublished data).   

Hooking 
Sea turtles are also injured and sometimes killed by being hooked.  Sea turtles are either 
hooked externally in the flippers, head, shoulders, armpits, or beak (i.e., foul-hooked) or 
internally inside the mouth or when the animal has swallowed the bait, in the gastro-
intestinal tract (Balazs et al. 1995). Observer data from the pelagic and shark bottom 
longline fishery indicates entanglement and foul-hooking are the primary forms of 
interaction between leatherback sea turtles and longline gear, whereas beak and internal 
hooking is much more prevalent in hardshell sea turtles, especially loggerheads (NMFS 
unpublished data). Internal hooking of leatherback sea turtles is much rarer.  Almost all 
interactions with loggerheads result from taking the bait and hook; only a very small 
percentage of loggerheads are foul-hooked externally or entangled. 

Hooks swallowed by sea turtles are of the greatest concern.  Their throats are lined with 
strong cone-shaped papillae directed towards the stomach (White 1994).  The presence of 
these papillae in combination with an S-shaped bend in the throat makes it difficult to see 
swallowed hooks when looking through a sea turtle’s mouth.  Because of the shape of a sea 
turtle’s digestive tract, deeply swallowed hooks are also very difficult to remove without 
seriously injuring the turtle. A sea turtle’s throat is attached firmly to underlying tissue; 
thus, if a sea turtle swallows a hook and tries to free itself or is hauled on board a vessel, 
the hook can pierce the sea turtle’s throat or stomach and can pull organs from their 
connective tissue. These injuries can cause internal bleeding or infections, both of which 
can kill the sea turtle. 

If a hook does not lodge into, or pierce, a sea turtle’s digestive organs, it can pass through 
the sea turtle entirely (Aguilar et al. 1995; Balazs et al. 1995) with little damage (Work 
2000). For example, a study of loggerheads deeply hooked by the Spanish Mediterranean 
pelagic longline fleet found ingested hooks could be expelled after 53-285 days (average 
118 days) (Aguilar et al. 1995). If a hook passes through a sea turtle’s digestive tract 
without getting lodged, the hook probably has not harmed the turtle. 

Trailing Line 
Trailing line (i.e., line left on a sea turtle after it has been captured and released), 
particularly line from a swallowed hook, poses a serious risk to sea turtles.  Line trailing 
from an ingested hook is also likely to be ingested, which may irritate the lining of the 
digestive tract. The line may cause the intestine to twist upon itself until it twists closed, 
creating a blockage (“torsion”), or it may cause a part of the intestine to slide into another 
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part of intestine like a telescopic rod (“intussusception”) also leading to blockage.  In both 
cases, death is a likely outcome (Watson et al. 2005). It may also prevent or hamper 
foraging, eventually leading to death. Trailing line may also become snagged on a floating 
or fixed object, further entangling a turtle and potentially slicing its appendages and 
affecting its ability to swim, feed, avoid predators, or reproduce.  Sea turtles have been 
found with trailing gear that has been snagged on the bottom, or has the potential to snag, 
thus anchoring them in place (Balazs 1985b).  Long lengths of trailing gear are likely to 
entangle the sea turtle, eventually leading to impaired movement, constriction wounds, and 
potentially death. 

Forced Submergence 
Generally, when sea turtles dive, their bodies create energy for their cells in a process that 
uses oxygen from their lungs.  Sea turtles that are stressed from being forcibly submerged 
due to entanglement, eventually use up all their oxygen stores.  When their oxygen stores 
are used up, they begin to create energy via a process that does not require oxygen (i.e., 
anaerobic glycolysis). This process can significantly increase the level of a certain type of 
lactic acid in a sea turtle’s blood (Lutcavage and Lutz 1997); if the level gets too high, it 
can cause death.  

Numerous factors affect the survival rate of forcibly submerged sea turtles.  It is likely that 
the speed at which physiological changes occur and how long they last are related to the 
intensity of struggling and how long the animal is underwater (Lutcavage and Lutz 1997).  
The size, activity level, and condition of the sea turtle; the ambient water temperature; and 
if multiple forced submergences have recently occurred all affect how badly an animal may 
be injured by forced submergence.  Disease factors and hormonal status may also influence 
survival during forced submergence.  Larger sea turtles are capable of longer voluntary 
dives than small sea turtles, so young sea turtles may be more vulnerable to the stress from 
forced submergence. The normal process for creating cellular energy happens more 
quickly during the warmer months.  Because this process takes place more quickly, oxygen 
stores are also used more quickly, and anaerobic glycolysis may begin sooner.  
Subsequently, the negative effects from forced submergence may occur more quickly 
during warm months.  With each forced submergence event, the level of lactic acid in the 
blood increases and can require a long (up to 20 hours) time to return to normal levels.  Sea 
turtles are probably more susceptible to dying from high levels of lactic acid if they 
experience multiple forced submergence events in a short period of time.  Recurring 
submergence does not allow sea turtles to reduce high levels of lactic acid (Lutcavage and 
Lutz 1997). Stabenau and Vietti (2003) illustrated that sea turtles given time to stabilize 
their pH level after being forcibly submerged have a higher survival rate.  How quickly this 
happens depends on the overall health, age, size, etc., of the sea turtle, time of last breath, 
time of submergence, environmental conditions (e.g., sea surface temperature, wave 
action), and the nature of any sustained injuries at the time of submergence (NRC 1990).   

Effects from forced submergence are expected to sometimes result from bottom longline 
gear interactions. Although there may be some stress associated with capture on vertical 
line gear, forced submergence and its effects on sea turtles are generally not expected to 
occur because of short soak times and because sea turtles likely are able to swim and reach 
the surface to breath despite having gear attached.  Forced submergence is not expected to 
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occur when fishing with vertical line unless entangling lines are caught on an object below 
the surface and result in the sea turtle’s inability to reach the surface and breathe.   

5.2.2 Factors Affecting the Likelihood of Exposure of Sea Turtles to Hook-and-Line 
Gear 

A variety of factors may affect the likelihood and frequency of listed sea turtle species 
interacting with hook-and-line gear.  The spatial and temporal overlap between fishing 
effort and sea turtle abundance and sea turtle behavior may be the most evident variable 
involved in anticipating interactions.  Other fishing related-factors that may influence the 
likelihood and frequency of hooking, entanglement, and forced submergence effects 
include gear characteristics (e.g., hook sizes, bait) and fishing techniques employed (e.g., 
soak times).  Each of these factors and its potential influence is discussed briefly below.  

Spatial/Temporal Overlap of Fishing Effort and Sea Turtles and Sea Turtle Diving Depths 
The likelihood and rate of sea turtle hookings and/or entanglements in snapper-grouper 
hook-and-line gear is at least in part a function of the spatial and temporal overlap of sea 
turtle species and fishing effort. The more abundant sea turtles are in a given area where 
and when fishing occurs, and the more fishing effort in that given area, the greater the 
probability a sea turtle will interact with gear.  Environmental conditions may play a large 
part in both where sea turtles are located in the action area and whether or not a sea turtle 
interacts with hook-and-line gear. 

Based on what we know about where snapper-grouper longline and vertical line fishing 
occurs in the action area, the likelihood and rate of sea turtle hookings and/or 
entanglements is much greater for vertical lines.  Longlines targeting snapper-grouper are 
only permitted in depths greater than 50 fathoms and only north of St. Lucie Inlet, Florida 
(27 10’N), thus substantially restricting the area overlap between longline gear and sea 
turtles in the action area. Also longline vessels may only possess 4 species of grouper 
(snowy, warsaw, yellow edge, and misty grouper) and 3 species of tilefish (golden, 
blueline, and sand tilefish). The primary species targeted with bottom longline is golden 
tilefish, so most bottom longlines for snapper-grouper species are set at depths ranging 
from 190-300 m (i.e., the depth range in which golden tilefish most commonly occur).  
Leatherback sea turtles routinely dive to far greater depths than other sea turtle species and 
spend the majority of their time submerged; thus, they are expected to occur in the deep 
waters where the gear is allowed. In contrast, most hardshell sea turtles would likely be 
less abundant or possibly not present in longline fishing areas given what we know about 
their feeding and diving behavior (P. Richards, NMFS SEFSC pers. comm. to J. Lee, 
NMFS SERO PRD, July 22, 2016). The vertical line is typically fished in mid-shelf waters 
13-50 fathoms (78-300 ft) deep where hardshell sea turtles are more common.   

Hook Type 
The type of hook (size and shape) used in fisheries likely plays a role in the probability and 
severity of interactions with sea turtles.  Experiments in pelagic longline fisheries 
demonstrate the best hook for avoiding sea turtle takes is a circle hook.  The configuration 
of a circle hook reduces the likelihood of foul-hooking interactions because the point of the 
hook is less likely to accidentally become embedded in a sea turtle’s appendage or shell.  
In some fisheries, circle hooks are wide enough to actually prevent hooking of some sea 
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turtles if the sea turtle cannot get its mouth around the hook (Gilman et al. 2006).  Circle 
hook configuration also reduces the severity of interactions with sea turtles because it has a 
tendency to hook in the animal’s mouth instead of its pharynx, esophagus, or stomach 
(Prince et al. 2002; Skomal et al. 2002). 

Stainless steel circle hooks are required to be used when fishing for snapper-grouper with 
any type of hook-and-line gear and natural baits north of 28°N.  The South Atlantic 
snapper-grouper longline fishery only uses circle hooks. South Atlantic snapper-grouper 
vertical line fishers historically have used and currently still use both circle hooks and J-
hooks, where allowed. All hooks used in the South Atlantic snapper-grouper fishery are 
relatively small in size compared to those used in pelagic longline fisheries.  Also, snapper-
grouper hook-and-line fishers catch larger benthic sea turtles whereas pelagic longline 
fisheries typically interaction with smaller pelagic juvenile sea turtles.  Thus, we suspect 
that the width of the circle hook’s used do not prevent any hookings in the snapper-grouper 
fishery (i.e., any sea turtle encountered could get its mouth around the hook).  Still, the 
circle hooks that are used do reduce the likelihood of any caught sea turtle getting hooked 
internally.   

Soak Time/Number of Hooks 
Hook-and-line gear interactions with sea turtles may be affected by both soak time and the 
number of hooks fished, independent of overall fishing effort.  The longer the soak time, 
the greater the chances a foraging sea turtle may encounter the gear ,and the longer a sea 
turtle may be exposed to the entanglement or hooking threat, increasing the likelihood of 
such an event’s occurrence.  Likewise, as the number of hooks in the water in a given area 
increases, so may the likelihood of an incidental hooking event.  

Longline soak times in the snapper-grouper vary depending on the success of fishing, but 
gear is rarely in the water for more than 2 hours.  Snapper-grouper vertical lines typically 
have short soak times and a limited number of hooks per line.  In Section 2, Proposed 
Action, we describe how vertical lines targeting snapper-grouper species can either be 
constantly tended or left to soak anywhere from 15 minutes to 1 hour with 2-3-hook rigs. 

Bait Type and Sea Turtle Feeding Habits 
Sea turtles, particularly loggerhead sea turtles, may be attracted to and bite baited hooks.  
Sub-adult and adult loggerheads are primarily coastal dwelling and typically prey on 
benthic invertebrates such as mollusks and decapod crustaceans in hard bottom habitats.  
Kemp’s ridley sea turtles also feed on these species.  As such, loggerhead and Kemp’s 
ridley sea turtles may be the species attracted to gear baited with these prey items.  Green, 
hawksbill, and leatherback turtles may still also be attracted to fishing bait and have been 
caught on fishing hooks, but their feeding habits make it less likely.  Green sea turtles 
become herbivorous as they mature, feeding on algae and sea grasses, but also occasionally 
consume jellyfish and sponges.  The hawksbill’s diet is highly specialized and consists 
primarily of sponges ((Meylan 1988).  Leatherbacks feed primarily on cnidarians 
(medusae, siphonophores) and tunicates, so they are less likely to pursue bottom longline 
gear bait. 

Bait characteristics (e.g., the type, size, and texture of the bait) may also influence the 
likelihood and frequency of certain sea turtle species becoming incidentally hooked.  For 
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example, in pelagic longline fisheries there has been considerable success in reducing 
leatherback sea turtles captures by modifying bait usage, particularly replacing squid baits 
with mackerel (Watson et al. 2005).  There are laboratory studies on the effect different 
bait characteristics have on loggerhead sea turtles’ feeding behavior and preferences 
(Kiyota et al. 2004; Stokes et al. 2006).  Because of significant differences between the 
pelagic longline and bottom and vertical line fisheries in the size of sea turtles (i.e., small 
versus large) caught, the sizes of the hooks (i.e., large versus small) and the baits (i.e., 
whole versus cut), we do not believe the results of these studies are applicable to the 
snapper-grouper hook-and-line gear without further study in the snapper-grouper fishery.   

5.2.3 Estimating Sea Turtle Captures and Mortalities in Commercial Bottom 
Longline Gear 

In our 2006 Opinion, we presented the first quantitative evaluation of the effects of the 
bottom longline component of the South Atlantic snapper-grouper fishery on sea turtle 
species. The evaluation was based on commercial self-reported fishing effort from the 
CFLP and sea turtle capture data from the SDDP, which we determined was the best 
available information on sea turtle bycatch on bottom longlines targeting snapper-grouper.  
From August 2001 through July 2004, fishers selected to report in the SDDP (representing 
between approximately 5% and 14% of all South Atlantic snapper-grouper CFLP fishing 
effort) had reported catching 1 loggerhead sea turtle and 1 leatherback sea turtle on bottom 
longlines. Based on extrapolation of that data to commercial bottom longline effort in the 
entire South Atlantic snapper-grouper fishery, we estimated 23 loggerhead and 23 
leatherback sea turtles would be captured on a triennial basis. 

In conducting this consultation, we first searched for any new snapper-grouper bycatch 
data on which to update our 2006 analysis for the bottom longline component of the South 
Atlantic snapper-grouper fishery. We found that very little snapper-grouper sea turtle 
bycatch data had become available over the past 10 years.  There is still no observer 
program for the South Atlantic snapper-grouper fishery, and the only pilot observer 
projects to date have been in the vertical line component.  Fishers with shark permits that 
are observed by the Shark Bottom Longline Observer Program (SBLOP) were sometimes 
observed targeting tilefish under the SGFMP, so we did have some limited coverage of at 
least a portion of South Atlantic snapper-grouper bottom longline component.  We also 
found an EFP project during which NCDMF observed some commercial snapper-grouper 
fishers using bottom longlines to target blueline tilefish off North Carolina.  Both the 
SBLOP and the EFP project did not detect any sea turtle bycatch on bottom longlines 
targeting tilefish, but they did provide some fishery characterization data specific as well as 
context for evaluating the potential rarity of sea turtle captures on snapper-grouper bottom 
longlines. 

We also re-evaluated logbook data. To assist us in our evaluation, Farmer (2016a) 
analyzed sea turtle captures reported to the SDDP on commercial snapper-grouper trips, 
including the old and new reported captures, and CFLP effort data.  However, Farmer 
(2016a) did not generate any new sea turtle capture estimates for bottom longlines.  The 
new analysis indicated that our 2006 Opinion sea turtle capture estimates for bottom 
longlines were based on 2 SDDP reports that were not actually snapper-grouper bottom 

161 



 
 

 

 

 

 

 
 

 

longline sea turtle captures. Farmer (2016a) clarified that the 1 loggerhead sea turtle sea 
turtle capture record for bottom longline was targeting dolphin-wahoo and not snapper-
grouper; the other leatherback record appears to also have been misidentified as a snapper-
grouper bottom longline capture.   

Finally, because Farmer (2016a) invalidated our 2006 bottom longline gear sea turtle 
capture estimate and we could not simply assume the same rates and number of captures in 
the absence of new data, we looked at sea turtle capture data from other bottom longline 
fisheries in the Southeast Region. We considered what might be the best proxy, based on 
their differences and similarities to snapper-grouper bottom longlines relative to the factors 
that may affect capture rates (e.g., fishing locations, gear and fishing techniques).  Bottom 
longlines are used in 2 other fisheries in the Southeast Region: the Atlantic HMS shark 
fishery which occurs in both the Gulf of Mexico and South Atlantic Region, and the reef 
fish fishery in the Gulf of Mexico. The Gulf of Mexico reef fish fishery uses essentially 
the same bottom longline gear, has similar soak times, and targets mid-water and deep-
water reef fish species, essentially the same bottom species as, the South Atlantic snapper-
grouper fishery. Since 1990, longline gear has been prohibited for the harvest of reef fish 
inside of 50 fathoms west of Cape San Blas.  East of Cape San Blas, longline gear has been 
prohibited for harvest of reef fish inside of 20 fathoms also since 1990, with a seasonal 
shift in the longline boundary to 35 fathoms during June through August implemented 
(along with other measures) in 2010.  In contrast, the Atlantic HMS shark fishery typically 
uses heavier longlines with larger hooks, for longer soak times.  Also, even though the 
Atlantic HMS shark fishery occurs in part in the South Atlantic region, its bottom longlines 
are fished much closer to shore than both the Gulf of Mexico reef fishery and the South 
Atlantic snapper-grouper fishery. Thus, even though the Gulf of Mexico reef fishery is not 
in our action area, we still believe recent observer data from its bottom longline sector is 
likely the best source of information to infer sea turtle bycatch rates in South Atlantic 
snapper-grouper longline gear. 

In Section 5.2.3.1, we present a summary of the primary observer data sources considered.  
These include the SBLOP observed tilefish sets, the EFP project, and Gulf of Mexico reef 
fish bottom longline observed sea turtle bycatch data from 2011 through 2014,  which is 
the most recent data available since the additional seasonal closure pushing longlines out to 
35 fathoms from June through August and other regulations impacting the longline sector 
went in effect. In Section 5.2.3.2, we discuss that information and what we believe are the 
best estimates of sea turtle captures on commercial bottom longlines targeting snapper-
grouper species under the proposed action. Finally, in 5.2.3.3, we estimate mortality, both 
on the line prior to retrieval and post-release mortality and present our overall mortality 
estimates for the bottom longline component of the South Atlantic snapper-grouper fishery.   

5.2.3.1 Review of the Primary Data Sources Considered For Estimating Sea Turtle 
Capture Rates Bottom Longlines Targeting Snapper-Grouper Species 

SBLOP Observed Sets Targeting Tilefish 
From 2005 through 2007, there were a total of 40 hauls on 7 trips observed targeting 
tilefish exclusively off the southern U.S. Atlantic states from North Carolina to Florida.  
Mainline length ranged from 5.5 to 14.8 km with an average of 8.7 km.  Average bottom 
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depths fished was 225.5 m for 2005-2006 and 211.5 m in 2007.  The most commonly used 
hooks were 12.0 J hooks and 14.0 circle hooks, and on some hauls a mixture of both of 
these were used. The average soak duration was 0.6 hr ((Hale and Carlson 2007; Hale et 
al. 2007). 

There were 18 hauls on four (4) trips observed targeting tilefish in the U.S. Atlantic Ocean.  
The mainline length ranged from 6.1 to 11.3 km with an average of 8.6 km.  The average 
bottom depth fished was 115.6 fathoms (211.5 m) and the number of hooks ranged from 
323 to 900 hooks with an average of 800 hooks fished.  The most commonly used hooks 
were 12.0 J hooks and 14.0 circle hooks (77.8% of hauls).  Seven (7) hauls (38.9% of 
hauls) employed two different types of hooks, with 12.0 J hooks and 14.0 circle hooks used 
each time.   

North Carolina Division of Marine Fisheries Blueline Tilefish Bottom Longline EFP 
Project 
In August 2011, SERO issued an EFP allowing 11 commercial vessels with federal 
commercial snapper-grouper permits to harvest and land South Atlantic snapper-grouper 
species that were either prohibited (speckled hind and warsaw grouper) or prohibited (at 
that time) beyond a depth of 240 ft (73.2 meters) (blueline tilefish, misty grouper, queen 
snapper, silk snapper, snowy grouper, and yellowedge grouper).  Authorized vessels were 
eligible to harvest these prohibited species in federal waters from a depth of 240 ft seaward 
to the EEZ limit, between Cape Hatteras (35°15.03’ N latitude) north to the North 
Carolina/Virginia state line (36°3 3.02’ N latitude). To participate in the EFP, each 
vessel’s 2009 commercial landings must have exceeded 500 lb (226.8 kilograms) of 
blueline tilefish in the EEZ waters off North Carolina, north of Cape Hatteras. The vessels 
were required to have an NCDMF observer onboard for 20% of all trips taken under the 
authority of the EFP. The EFP exempted designated project participants from regulations 
regarding the harvest and possession prohibition for speckled hind and warsaw grouper 
(622.32 (b)(3)(vii)), the area closure for deep-water snapper-grouper species (622.35 (o)), 
queen snapper, and silk snapper commercial size limits ( 622.37 (e)(1)(iii)), and the snowy 
grouper commercial trip limit (622.44 (c)(3)).   

Between August and May 4, 2012, 100 trips (max of 3 days per trip) were conducted, 20 of 
which carried observers. Observers collected information on area/time fished, gear 
configuration, target/non-target species caught and released, general comments on the 
fishery, and trip ticket information by market.  Based on the data collected, the blueline 
tilefish fishery north of Cape Hatteras is prosecuted during daylight hours (due to sea lice 
eating bait) and occurs anywhere from 28-38 nautical miles east to east-northeast of 
Oregon Inlet. Depths fished ranged from 234-438 ft (39-73 fathoms). The gear used was 
predominantly longline (#12 circle hook), with an average length of mainline of 2 miles 
and a range of 0.75-3 miles (1 vessel employed bandit gear when its mainline broke).  The 
average number of hooks used was 400, with a range of 180-1,200.  The average number 
of sets was 8, with a range from 1-20, depending on conditions, with an average soak time 
of 1 hour (range: 0.8-1.5 hours). No listed species were caught. 
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Sea Turtle Bycatch Data from Observed Gulf of Mexico Reef Bottom Longlines  
Two ongoing observer programs provide data on sea turtle bycatch from bottom longlines 
in the Gulf of Mexico, the Reef Fish Observer Program and the SBLOP.  Each program 
was independently designed and implemented sampling regimes for different, but 
overlapping, fisheries employing bottom longlines in the Gulf of Mexico.  The Reef Fish 
Observer Program for the commercial reef fish fishery was established in July 2006 under 
Amendment 22 to the FMP to provide quantitative biological, vessel, and gear‐selectivity 
information on the directed reef fish fishery.  The second program is the SBLOP.  
Although this program targets the bottom longline component of the HMS shark fishery, 
since mid-2006, this program not only requires observers to record all catches, including 
that of protected resources, but also records the target species group.  Thus, because some 
fishers participate in both fisheries, information on trips targeting reef fish is also collected 
and used for analyses of the reef fish fishery. 

As stated previously, since May 26, 2010, the Gulf of Mexico reef fish fishery has been 
restricted to fishing longlines in waters off the western Florida shelf greater than 35 
fathoms from June through August.  Gulf of Mexico Reef Fish Opinion annual reports for 
2011-2014 indicate that from 2011 through 2014, the SBLOP and the (ROP observed 12 
sea turtle captures, all loggerheads, on bottom longlines targeting reef fish in the Gulf of 
Mexico. Of those, only 1 was caught in waters greater than 50 fathoms.  Also of note is 
that the sea turtles were all caught in the eastern Gulf of Mexico, where the shelf is 
particularly wide (i.e., more so than anywhere else on the eastern coast of the United 
States), despite the fishery’s also occurring in the western Gulf, which has a relatively 
narrow shelf.  Because observer coverage is only half that of the western Gulf, the absence 
of observed sea turtle captures in that region may be, at least in part, because the smaller 
sample size was insufficient to capture such a rare event.  In general, we would expect the 
eastern Gulf to have higher CPUEs of sea turtles than the western Gulf due to the shelf 
habitat differences (P. Richards, SEFSC to J. Lee, NMFS SERO August 5, 2016). 

Gulf of Mexico Reef Fish Opinion annual reports for 2011-2014 included observed 
loggerhead CPUEs (i.e., the only observed species in this fishing component to date) and 
extrapolated captures estimates for the Gulf of Mexico by year, season, and observer 
program in the bottom longline portion of the Gulf of Mexico reef fish fishery.  In Table 
5.4, we present the annual loggerhead CPUEs, the observer program source(s), and 
extrapolated capture estimates from these reports.  As noted previously, the RFOP samples 
the entire reef fish bottom longline fishery, and the SBLOP samples the portion of the 
fishery that also has directed shark permits.  In cases where sea turtles were caught in both 
programs, relative weighting was used to produce an overall CPUE.  Weightings were 
determined by multiplying approximated logbook effort (in sets) by the proportion of the 
fishery from which either the RFOP or the SBLOP were presumed to have selected.   
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Table 5.4. 2011-2014 Gulf of Mexico Bottom Longline Loggerhead CPUEs and 
Estimated Captures 
Year Loggerhead CPUE 

(captures per 1,000 
hooks) 

Observer Program 
Source 

Estimated Captures 
(95% CI, CV) 

2011 0.006297 RFOP/SBLOP 30.8 (6.8-139.5, 0.90) 
2012 0.0024 RFOP/SBLOP 12.5 (2.3-68.6, 1.06) 
2013 0.00096 RFOP 11.9 (3.4-41.4), 0.70) 
2014 0 NA NA 

5.2.3.2 Estimating Future Bottom Longline Effort Levels Based On Recent Effort 
Data 

In Table 5.5, we present 2012-2015 annual effort levels for the bottom longline component 
of the South Atlantic snapper-grouper fishery.  Over the past 4 years (2012-2015), 
4,910,080 hooks have been fished, with an overall average of 1,227,520 hooks fished 
annually. In our experience monitoring fishing effort we have found that typically the 
most recent past is reflective of the most recent fishery conditions, fuel prices, and other 
economic factors that influence effort and also is most predictive of future effort levels.  
We have no information to indicate that average bottom longline effort levels may increase 
in the future. These data are the most recent data and, by using the average over this 4- 
year period, should be reflective of effort we expect the near future.   

Table 5.5. 2012-2015 Hooks Fished in Bottom Longlines Targeting Snapper-Grouper 
Species (D. Gloeckner, SEFSC commercial coastal logbook program pers. comm. to J. 
Lee, SERO, August 10, 2016) 
Year(s) Effort (in 1,000 hooks) 
2012 1053.385 
2013 1342.355 
2014 1459.59 
2015 1054.75 
2012-2015 total 4910.08 
2012-2015 average 1227.52 

5.2.3.3 Sea Turtle Capture Estimates 

Sea turtle capture estimates are calculated essentially by multiplying a capture rate per unit 
of effort by total effort. Thus, in this section, we calculate sea turtle capture estimates 
based what we determined in the previous sections to be our best sea capture rate estimate 
and our best estimate of future effort levels for each sea turtle species. 

Loggerhead and Other Hardshell Sea Turtle Species 
The 2011-2014 average Gulf of Mexico bottom longline loggerhead CPUE is 0.00241425.  
Applying this average CPUE as a proxy for sea turtle captures in the snapper-grouper 
fishery to our proxy for future effort, the 2012-2015 average 1,000-hooks effort 
(0.00241425*1227.52), we estimate only 3 loggerhead sea turtles would be captured in the 
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entire fishery component.  Although using the Gulf of Mexico sea turtle CPUE as a proxy 
is conservative, (i.e., given no captures have actually been documented in the bottom 
longline component of the snapper-grouper fishery and the sea turtles captured in the Gulf 
of Mexico were all from shallower waters of the west Florida shelf that are important 
loggerhead feeding grounds) we believe, based on the best available data, it is reasonable 
to assume that up to 3 loggerhead sea turtles could be captured annually.  Our estimate is 
based on 2012-2015 average effort, which as explained above we believe best represents 
future effort levels in this gear type.  With no indication that effort will increase in the 
future, we believe that is a reasonable assumption for future annual loggerhead sea turtle 
captures in bottom longlines targeting snapper-grouper FMU species. 

The Gulf CPUE we used in estimating potential capture levels in the South Atlantic 
snapper-grouper fishery is specific to loggerhead sea turtles; thus, our estimate is specific 
to loggerhead sea turtles. We expect loggerheads comprise the vast majority of sea turtles 
caught because they are the most abundance sea turtle species found in the action area and 
also comprise the vast majority of sea turtle captured in other offshore hook and-line 
fisheries. Based on what we know about green, hawksbill, and Kemp’s ridley diet, 
foraging habitats, and depth preferences, we believe captures of these other species are 
unlikely.  Still, because captures of these other hardshell species in HMS fisheries have 
been observed (in some years sporadically), we estimate that 1 additional capture of a 
Kemp’s ridley, green, or hawksbill sea turtle may occur every 3 years.  This approach is 
consistent with our treatment of this information in the 2006 Opinion, 

Leatherbacks 
The leatherback bottom longline captures in the last Opinion were invalidated by Farmer 
(2016a), thus we no longer have direct evidence of them being captured in equal proportion 
to loggerhead sea turtles; in fact, under the new approach (i.e., using the observed Gulf 
CPUE) we do not have a leatherback capture estimate at all.  Given that leatherbacks are 
more common at the depths at which South Atlantic snapper-grouper are targeted with 
bottom longlines relative to other bottom longline fisheries, we are concerned that our new 
approach results in no estimated leatherback captures. 

While leatherback entanglements have not been observed in Gulf reef fish bottom 
longlines, only 3-6% of fishing effort is observed in that fishery, and there have been a few 
leatherbacks captured in Atlantic HMS shark bottom longlines.  The Florida Museum of 
Natural History, University of Florida, in Gainesville, Florida coordinated a voluntary 
observer program of the bottom longline sector of the Atlantic HMS shark fishery from 
1994 through 2001. Over that time, 4 leatherbacks and 31 loggerheads (i.e., 1 leatherback 
every 2 years, with overall captures 11% leatherbacks and 89% loggerheads) were 
observed captured. Observer coverage became mandatory in 2002, but the SEFSC-run 
SBLOP was initiated in 2005. Since that time (i.e. 2005) through 2015, observers 
documented an additional 25 loggerhead sea turtle captures, but only 1 leatherback sea 
turtle capture.  

After reviewing the above information, we believe 1 leatherback capture annually in 
bottom longlines targeting snapper-grouper is a reasonable estimate.  This is the result of 
the greater depths at which South Atlantic snapper-grouper are targeted with bottom 
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longlines relative to where Gulf of Mexico reef fish bottom longlines and Atlantic HMS 
shark bottom longlines are set. We expect more leatherback sea turtles to present near 
where gear is set and more leatherbacks to possibly be caught than in those fisheries.   

5.2.3.4 Estimating Mortalities 

As discussed in Section 5.2.1, sea turtle mortality can occur prior to gear retrieval (i.e., 
immediate mortality) or later in time, when individuals released alive die later from related 
injuries (i.e., post-release mortality).  

In the 2006 Opinion, we first considered the observed immediate mortality rates of all sea 
turtles caught on Atlantic HMS shark bottom longline and Gulf of Mexico reef fish bottom 
longlines (i.e., 23% and 27%, respectively, based on NMFS 2003a and NMFS 2005b) and 
applied the most conservative estimated rate (i.e., 27%) to estimate immediate mortality in 
bottom longlines targeting snapper-grouper FMU species.  We applied that rate to our 
estimated sea turtles captures by species for bottom longline over a three-year period (i.e., 
22 loggerheads, 1 green, hawksbill or Kemp’s ridley; and 23 leatherbacks every 3 years) 
and rounded the products up to the nearest whole number, yielding 7 (6.21) loggerheads 
and7 (6.21) leatherbacks. Since we assumed that only one green, hawksbill, or Kemp’s 
ridley would be taken every 3 years, applying this method assumed that one capture would 
lead to mortality.  Although that method inflated the mortality rate, we did so to allow for a 
more conservative estimate of impacts.  We then moved on to estimating post-release 
mortality. In January 2004, NMFS had developed new criteria for estimating post-release 
mortality of sea turtles, based on the best available information on the subject, to set 
standard guidelines for assessing post-release mortality from pelagic longline interactions.  
Under that criteria, overall mortality ratios are dependent upon the type of interaction (i.e., 
hooking; entanglement, etc.) and the amount of gear left following the release (i.e., hook 
remaining, amount of line remaining, entangled or not).  The new criteria also took into 
account differences in post-release mortality between hardshell sea turtles and leatherback 
sea turtles, with slightly higher rates of post-release mortality assigned to leatherbacks.  
Because we saw no reason why the same factors affecting post-release mortality of sea 
turtles hooked on pelagic longlines (interaction type and amount of gear remaining) would 
not apply, we used the draft criteria to estimate post-release mortality associated with 
snapper-grouper hook-and-line gear.  We did not have empirical data describing sea turtle 
interaction types and sea turtle release conditions for the snapper-grouper fishery.  
Consequently, following the guidance provided in Epperly and Boggs (2004) we assigned 
the most conservative likely post-release category, based on what we knew about the 
fishery. Given the bottom longline sector’s use of circle hooks and anecdotal information 
indicating fishers typically just cut the line when sea turtles are caught, we assumed sea 
turtles would be hooked in the jaw and released still hooked and with trailing line.  Based 
on these assumed conditions and the January 2004 post-release criteria, we estimated post-
release mortality rates of 30% for hardshell sea turtles released alive and 40% for 
leatherbacks released alive.  

For this opinion, we considered whether there was any new data on which to revise our 
2006 mortality estimates.  More recent data on and analyses of immediate mortality in the 
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Atlantic HMS shark bottom longline and Gulf of Mexico reef fish bottom longline 
continue to support the same 23% and 27% observed immediate mortality rates (NMFS 
2011c; NMFS 2012b). Again, we have no way of determining which mortality estimate is 
more appropriate to apply to the South Atlantic snapper-grouper bottom longline sector, so 
we chose to use the more conservative rate of 27 % as our best estimate of immediate 
mortality in this opinion.  In 2006, the post–release mortality criteria used in our 2006 
opinion were revised and finalized (Ryder et al. 2006).  The final criteria slightly modified 
the injury and release condition criteria to be more specific, but the changes had no impact 
on our assessment of the snapper-grouper fishery.  Aside from the criteria, we have no new 
information pertaining to our analysis of post-release mortality.  Thus, following the same 
methods as specifically stated above for estimating post-release mortality, except for using 
the final criteria in Ryder et al. (2006) rather than the 2004 draft criteria, still resulted in an 
estimated post-release mortality rates of 30% for hardshell sea turtles released alive and 
40% for leatherbacks alive. 

In the previous section, we concluded that 3 loggerhead sea turtles and 1 leatherback sea 
turtle may be captured annually, along with 1 additional species of hardshell sea turtle 
every 3 years. Thus, every 3 years we expect 9 loggerhead sea turtles, 3 leatherback sea 
turtles; and 1 hawksbill, Kemp’s ridley or green sea turtle will be captured.  To avoid 
rounding our estimates multiple times and the numerical consequences that rounding can 
create, we calculated overall mortality rates for hardshell sea turtles and leatherback sea 
turtles, rather than apply immediate and post-release mortality sequentially to our capture 
estimates.  Using the immediate and post-release mortality rates (i.e., (1.0 - 
0.27)*0.30+.27) = .489*100 = 48.9% for hardshells and (1.0-.27)*0.40+.27) = .562*100 = 
56.2% for leatherbacks) we applied the overall rates to our 3-year capture estimates.  
Therefore, of the 9 loggerhead sea turtles, 3 leatherback sea turtles, and 1 hawksbill, 
Kemp’s ridley or green sea turtles expected to be captured every 3-years, 4.4 (9*0.489) 
loggerheads, 1.686 (3*.562) leatherbacks, and an additional 0.489 (1*.489) hardshell sea 
turtles are estimated to result in mortality.  Conservatively rounding to the nearest whole 
number (and because it is not possible to kill a fraction of an animal), we estimate that up 
to 5 loggerheads, 2 leatherbacks and then 1 Kemp’s ridley, green, or hawksbill may be 
killed every 3 years 

In conducting this consultation, we noted that the current criteria used to estimate post-
release mortality do not consider any decompression sickness (DCS) effects on sea turtles.  
This is because DCS has only been recently recognized as a new pathological condition 
that can compromise post-release survivorship of incidentally captured sea turtles.  Garcia-
Parraga et al. (2014) documented for the first time DCS, a previously undescribed 
condition, in sea turtles incidentally captured by trawl and gillnet fisheries of the Valencian 
Community region of Spain. Because the bottom longline component of the South Atlantic 
snapper-grouper fishery is conducted entirely in such deep water and much deeper water 
than the other two longline fisheries, we believe this could be a mortality factor specific to 
this component.  However, in the absence of data, we  believe that in rounding up all of 
our mortality estimates as we have done, we have already inflated our mortality estimates 
and thus provided a sufficient buffer for any additional mortality risk associated with 
DCS.. 
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5.2.4 Estimating Sea Turtle Captures and Mortalities in Commercial Vertical Line 
Gear 

In our 2006 Opinion, we presented the first quantitative evaluation of the effects of the 
commercial vertical line component of the South Atlantic snapper-grouper fishery on sea 
turtle species. We used the same SDDP and CLP extrapolation methodology for 
estimating sea turtle captures for vertical lines as we did for bottom longlines (see 
Summary Description in 5.2.3).  We estimated 54 hardshell sea turtles would be captured 
every 3 years, based on extrapolation of 6 hardshell sea turtles caught on vertical lines 
targeting snapper-grouper that were reported to the SDDP. 

In conducting this consultation, we searched for new data on which to update our previous 
estimated sea turtle capture rates and number of sea turtle captures attributed to 
commercial vertical lines targeting snapper-grouper.  As noted previously, very little new 
snapper-grouper bycatch data have become available over the past 10 years.  We did find 
and review information from 2 new vertical line observer projects: 1 conducted by the Gulf 
and South Atlantic Fisheries Foundation, and 1 by the SEFSC.  Although these projects did 
not detect any sea turtle bycatch, they did provide some fishery characterization data as 
well as context for evaluating the potential rarity of sea turtle captures on snapper-grouper 
vertical lines. The SDDP data remained the only source of snapper-grouper vertical line 
gear sea turtle capture records, and there were only 7 new sea turtle capture records.  To 
assist our evaluation, Farmer (2016a) analyzed sea turtle captures reported to the SDDP on 
commercial snapper-grouper vertical line trips, including the old and new reported 
captures, and CFLP effort data. Summaries of the observer projects and the logbook data, 
including Farmer’s (2016a) analysis of the logbook data, are presented in Section 5.2.4.1.  
We then discuss and present what we believe is the best estimate of sea turtle captures and 
mortalities on commercial vertical lines targeting snapper-grouper FMU species under the 
proposed action in Section 5.2.4.2 and 5.2.4.3. 

5.2.4.1 Review of the Primary Data Sources Considered 

2007-2011 Pilot Observer Projects 
The Gulf and South Atlantic Fisheries Foundation observed South Atlantic snapper-
grouper vertical line fishing from 2007-2011 via soliciting vessels and captains to 
participate in voluntary observer coverage. The objective was to characterize catch and 
discards within the vertical line component of the fishery.  Only vessels with valid South 
Atlantic snapper-grouper unlimited permits, exclusively fishing bandit reels, were asked to 
participate in the program. Cooperating vessels carrying an observer were asked to fish 
under “normal” conditions and were not instructed on when, where, or how to fish.  
Observed trips covered 4 statistical zones ranging from the southern part of North Carolina 
to the northern part of Florida.  Sampling was continuous within each of 3 distinct periods: 
January 2007-February 2008, August 2008-July 2009, and November 2010-December 
2011. 

Because commercial fishing practices on individual vessels were variable, in events when 
the observer could not sample the total catch brought aboard by all bandit reels (e.g., too 
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many reels per vessel to allow the observer to accurately record all data), the observer 
subsampled the total catch by focusing efforts on individual reels chosen at random.  Even 
if a reel was not “sampled” (data collected on caught fish), all sets were accounted for as 
effort data and were labeled as an “unsampled” set.  This became necessary when a vessel 
encountered a large number of biting fish at one time, and all of the reels were catching 
multiple fish.  A set was defined as a single deployment and retrieval of a reel (rig).  The 
sampled reel was randomly chosen by the observer to decrease the likelihood of side or 
gear bias. After a set was sampled, a new reel was randomly selected.   

In total, the Gulf and Fisheries Foundation sampled a total of 59 trips on 27 vessels and 
conducted 316 observer days, representing 12,695 hook-hours, as defined above.  These 
hook-hours represented only 2,056 hours of actual fishing time because there were on 
average 6 hook-hours for every hour fished due to multiple reels’ being fished with 2 or 3 
hooks per reel. No listed species bycatch was observed in that effort.   

2014/2015 SEFSC Mandatory Observer Coverage Pilot (Enzenauer et al. 2015) 
From February 2014 through January 2015, the SEFSC conducted a pilot mandatory 
observer project in southeastern U.S. Atlantic mid-shelf and deep-water reef fisheries with 
vertical line gear (Enzenauer et al. 2015).  The U.S. Southeast coast was divided into 3 
fishing regions for the purposes of vessel selection: the Carolinas, Georgia/Florida (Cape 
Canaveral) and southern Florida (Cape Canaveral to Key West).  Vessels were randomly 
selected from all 3 fishing regions based on SEFSC standard vessel selection methodology, 
and observer coverage was divided based on the fishing effort and landings reported from 
the previous year.  Observers recorded gear characteristics, fishing effort (i.e., hauls) 
environmental parameters, species caught, condition (e.g., alive, dead, damaged, 
unknown), and final disposition (kept, released alive, discarded dead, etc.) and collected 
biological samples. A haul was defined as the time the first line dropped into the water to 
the time the last line left the water. 

The SEFSC observed a total of 27 trips, with an average of 2.1 sea days per trip, on 15 
vessels over which a total of 408 vertical line and trolling hauls were observed.  Enzenauer 
et al. (2015) grouped the vertical line and trolling data by target and gear type into 5 
groups: (1) trolling (powered and unpowered combined) hauls targeting mixed species, (2) 
unpowered hauls targeting coastal pelagics, (3) unpowered hauls targeting reef fish (i.e., 
snapper grouper FMU species), (4) powered hauls targeting coastal pelagic and (5) 
powered hauls targeting reef fish (Table 5.6). (Enzenauer et al. 2015) excluded 6 hauls that 
did not fall into these categories (i.e., 3 that targeted bait fish, 2 that were mixed between 
powered and unpowered gear, and 1 that was a pole spear haul) due to confidentiality 
concerns. 
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Table 5.6. Number of Vessels, Trips, Hauls, and Hook-hours by Gear and Target 
Type Observed in the Southeastern U.S. Atlantic Ocean for All Target Species (with 
the total number of unique vessels and trips reported in brackets) (Enzenauer et al. 2015) 
Gear/Target Group Vessels 

Observed 
Trips 
Observed 

Hauls 
Observed 

Hook 
Hours 

Trolling/mixed species 3 7 16 82.3 
Unpowered gear/coastal 
pelagics 

4 6 36 74.5 

Unpowered gear/reef fish 6 10 53 170.9 
Powered gear/coastal 
pelagics 

6 10 54 63.3 

Powered gear/reef fish 9 11 249 613.3 
Total 22(15) 44 (27) 408 1004.3 

No interactions with listed species were observed on vertical or trolling hauls during the 
study period. In total, of the 27 total observed trips, only 21 trips representing 302 hauls, 
were targeting snapper-grouper species and were fishing under the SGFMP.  The 
“trolling/mixed species” hauls were not considered to be snapper-grouper fishing because 
this fishing technique (i.e., trolling) is rarely if ever used to target reef fish and is instead a 
common coastal pelagic species fishing technique for which sea turtle effects are 
discountable (NMFS 2015a). 

Farmer (2016a) 
Farmer’s (2016a) analysis of the entire SDDP dataset, (i.e., 2001 through 2015) indicated 
that 13 sea turtle captures on South Atlantic commercial snapper-grouper vertical line trips 
were reported to the SEFSC SDDP since its inception (Table 5.7).  Only 3 sea turtles were 
identified to species, and all of those were reported as loggerhead sea turtles.  Farmer 
(2016a) assumed that (1) all turtles caught were sea turtles because the unclassified turtles 
were reported on trips that caught oceanic snapper-grouper species, and (2) that all sea 
turtles caught were hardshell species because leatherbacks are easily identifiable.   

Table 5.7. Sea Turtle Captures as Reported to the SDDP (Farmer 2016) 
Year Month Logbook 

Statistical 
Grid Area 

Species Caught Number 
Caught 

Discard 
Condition 

2001 11 3377 Loggerhead 1 Alive 
2002 4 2482 Anapsid-unclassified 1 Alive 
2002 11 3474 Loggerhead 1 Alive 
2002 11 3476 Anapsid-unclassified 1 Alive 
2002 12 3476 Anapsid-unclassified 1 Alive 
2003 2 2780 Loggerhead 1 Alive 
2005 6 3476 Anapsid-unclassified 1 Alive 
2008 3 3378 Anapsid-unclassified 1 Alive 
2008 7 3279 Anapsid-unclassified 1 Alive 
2012 4 2481 Anapsid-unclassified 4 Some Dead 
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Figure 55.3. Statistical ffishing zones inn the South Attlantic Region ((SAFMC 206)) 

Farmerr (2016a) analyzed the 3 reported logggerhead seaa turtles as hhardshell seaa turtles 
rather tthan relying on the speciies identificaation. Hardsshell sea turttle species caan be 
difficult to tell aparrt from eachh other. NMFFS did not vvalidate any of the reportted species’ 
identififications recoorded, and wwe cannot attest to the knnowledge of fishers regarrding the 
identityy of various species.  It iis very likelyy that some, if not the mmajority or all, of the 
unidenntified to species records were loggerrhead sea turrtles, given tthey are mosst abundant 
sea turttle species inn the action area as well as the sea tuurtles speciees most attraccted to baited 
hooks. Also, whilee loggerheadd sea turtles are the speciies most exppected to be encounteredd, 
it is still possible thhat 1 or more loggerheadds were falseely identifiedd as anotherr species. 

In Tablle 5.8, we prresent the 20001-2015 annnual effort leevels for thee vertical linee componentt 
of the SSouth Atlanttic snapper-ggrouper fisheery from Farrmer et al. (22016a). Souuth Atlantic 
snappeer-grouper veertical line trrips were defined by Farrmer (2016a)) as any commmercial tripp 
that fisshed vertical line gear annd landed at least 1 pounnd of a speciees in the snaapper-groupeer 
fisheryy managemennt unit. 
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Table 5.8. 2001-2015 Hook-Hours Fished in Vertical Lines Targeting Snapper-
Grouper Species 
Year(s) Effort (in hook-hours) 
2001 927,262 
2002 1,018,242 
2003 868,646 
2004 753,687 
2005 687,291 
2006 733,301 
2007 818,288 
2008 811,519 
2009 846,351 
2010 702,162 
2011 662,386 
2012 603,033 
2013 621,700 
2014 654,387 
2015 612,473 

Farmer (2016a) calculated hardshell sea turtle discards23 per hook-hour by year (2001-
2015), based on all available data from the SDDP (accessed April 2016) for South Atlantic 
snapper-grouper vertical line trips.  Those sea turtle discards per hook-hour estimates were 
then expanded by the total effort in South Atlantic snapper-grouper vertical lines, based on 
2001-2015 information from the CFLP (April 2016).  Uncertainty in results was expressed 
as 95% confidence intervals. 

In Table 5.9, we present the annual estimates of hardshell sea turtle captures from Farmer 
(2016a). The broad 95% confidence limits and many years with 0 (zero) estimates indicate 
hardshell sea turtle discards may be a rare event.  The empirical estimates are relatively 
high (~ 100 discards) during years with reported interactions; it is reasonable to assume 
that there are unreported interactions during years with 0 estimates, either because fishers 
with sea turtle discards were not selected for the SDDP or chose not to report sea turtle 
discards on their form.  The 95% lower confidence limits typically cross 0, indicating high 
uncertainty and a rare event. 

23 Note “sea turtle discards” and “sea turtle captures” are used synonymously and interchangeably in this 
section as all sea turtles captured must be released (i.e., discarded).  
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Table 5.9. Estimated Annual Hardshell Sea Turtle Captures on Vertical Lines 
Year Number of Sea Turtle Captured 95% LCL 95% UCL 
2001 0.27 -0.26 0.81 
2002 101.33 -31.96 234.61 
2003 3.21 -3.08 9.49 
2004 0.00 0.00 0.00 
2005 2.26 -2.18 6.70 
2006 0.00 0.00 0.00 
2007 0.00 0.00 0.00 
2008 2.18 -0.85 5.20 
2009 0.00 0.00 0.00 
2010 0.00 0.00 0.00 
2011 0.00 0.00 0.00 
2012 77.52 -74.49 229.54 
2013 0.00 0.00 0.00 
2014 0.00 0.00 0.00 
2015 0.00 0.00 0.00 

Due to the substantial inter-annual variability in reported discards, Farmer (2016a) 
suggested a multi-year averaging approach, both for the discard rate and the effort rate, to 
better capture uncertainty in the data when determining interaction risk.  Farmer (2016a) 
applied the average hardshell discard rate for 2012-2015 (.00004.86 turtles/hook-hour) to 
the mean 2012-2015 South Atlantic snapper-grouper vertical line hook-hour effort (i.e., 
622,898 hook-hours) and estimated 30 hardshell sea turtle captures per year (95% CI: -29 
to 89 turtle discards per year). 

5.2.4.2 Sea Turtle Capture Estimates 

Although the two observer projects did not reveal any sea turtle captures on snapper-
grouper vertical line trips, we know at least a small number sea turtles were caught in that 
component of the South Atlantic snapper-grouper fishery in past years based on the SDDP 
data. Thus, the observer data indicate that sea turtle interactions in the snapper grouper 
vertical line component are likely too rare to be detected at the level of sampling conducted 
during this limited study.   

Based on our knowledge of under-reporting in logbook programs, fishers selected for the 
SDDP may have caught additional sea turtles but not reported them.  Also, because only 
20% of commercial fishers are selected for the SDDP, it is reasonable to assume that sea 
turtles were also caught during the other approximately 80% of snapper-grouper vertical 
line trips. Thus, we continue to believe that the total number of sea turtles that are captured 
by South Atlantic snapper-grouper vertical line gear are greater than reported, and may be 
much greater. We therefore relied on Farmer (2016a) in our estimating of total sea turtle 
commercial vertical line captures. 
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As discussed above, Farmer et al (2016a) first presented annual capture estimates for 2001-
2015 and then suggested a multiple year estimate (i.e.,2012-2015) We believe using the 
most recent 4-year average discard rate, as Farmer (2016a) suggested and calculated, 
adequately accounts for the substantial inter-annual variability in sea turtle captures.  Also, 
the most recent 4 years are likely most reflective of the current overlap between fishing and 
sea turtles and sea turtle abundance in the area, and therefore, they are likely to be most 
reflective of future interactions between the fishery and sea turtles.  With respect to fishing 
effort, we believe that 2012-2015 average vertical line effort best represents future effort in 
vertical lines targeting snapper-grouper.  This is because we believe the most recent 4 years 
of effort data should best reflect effort in the near future.  As explained in our bottom 
longline analysis, in our experience monitoring fishing effort we have found that typically 
the most recent past is reflective of the most recent fishery conditions, fuel prices, and 
other economic factors that influence effort and also is most predictive of future effort 
levels. We have no information to indicate that average commercial vertical line effort 
levels may increase in the future.  In Regulatory Amendment 16, NMFS and the SAFMC 
do discuss potential effects of the proposed new regulations, including potential effort 
shifts from black sea bass pots to vertical line gear during the proposed closures resulting 
in a potential increase in the likelihood of hook-and line gear sea turtle captures.  However, 
the discussion does not seem to consider that the proposed BSB pot time-area closure is 
replacing a longer seasonal time area closure that has been in effect since 2010.  While 
recent increases in BSB quota could still lead to potential effort shifts and potentially 
increased vertical line effort, we believe this is highly uncertain and speculative, and the 
extent of the potential increase unknown.  Consequently, we believe using 2012-2015 
average effort in our analysis is appropriate. Therefore, we adopted Farmer (2016a)’s 
estimate of 30 hardshell sea turtles will be captured annually (95% CI: -29 to 89 sea turtles) 
by commercial vertical lines targeting snapper –grouper FMU species under the proposed 
action. 

Estimated Hardshell Sea Turtle Captures By Species 
To effectively assess the proposed action’s effects on each sea turtle species, we need to 
apportion our estimate of 30 hardshell sea turtle captures by species.   

All 5 species of sea turtles present in the action area have been found entangled in line and 
with embedded hooks, but how prone they are to such situations varies by species.  
Differences in interactions with vertical lines would be expected because of distribution 
and feeding behavioral differences among the species.  Loggerhead and Kemp’s ridley sea 
turtles are expected to be most affected based on their feeding behavior.  These species 
comprise the most frequently reported sea turtle species caught incidentally on vertical line 
gear. Leatherback and green sea turtles may be affected by vertical line capture.  Given 
their diets and preferred habitats, though, these species of sea turtles are not as likely to be 
caught as loggerhead sea turtles.  Leatherbacks are the most pelagic of the sea turtles, 
entering coastal waters on a seasonal basis to feed in areas where jellyfish are concentrated.  
Leatherbacks feed primarily on cnidarians (medusae, siphonophores) and tunicates.  Given 
leatherback sea turtles’ preferred habitat and diet, they are likely to be relatively rare in 
areas where shallow-water snapper-grouper FMS species are targeted with vertical lines, 
but are known to be quite vulnerable to entanglements when gear is encountered.  Subadult 
and adult green sea turtles are primarily herbivorous, feeding on algae and sea grasses.  
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Green sea turtles’ diet and preference for habitat rich in seagrasses and algae may result in 
that species’ presence less common in the hard bottom areas where snapper-grouper FMU 
species are typically targeted.  Also, if present, they are not likely to be as attracted to 
baited hooks as loggerhead and Kemp’s ridley sea turtle, so we would expect them to be 
captured much less frequently.  Hawksbills are the most tropical sea turtle species, ranging 
from approximately 30°N latitude to 30°S latitude.  Adult foraging habitat is typically coral 
reefs, although other hard bottom communities and occasionally mangrove-fringed bays 
may be occupied.  Thus, hawksbill sea turtles are likely to be present in vertical line fishing 
areas off South Florida and the Florida Keys.  However, because the hawksbill’s diet is 
highly specialized, consisting primarily of sponges, this species is still the least likely sea 
turtle species to be caught. 

In the 2006 Opinion, we evaluated sea turtle observations by species and relative species 
compositions in several datasets to try and estimate the hardshell species composition of 
our estimated captures.  The datasets reviewed included Atlantic HMS Atlantic shark and 
pelagic longline observed captures (1992-2002), Ocean Biogeographic Information System 
(OBIS)-SEAMAP sea turtle records (1992-2002), and STSSN strandings (1998-2005).  We 
used what we knew about each gear component of the South Atlantic snapper-grouper 
fishery and sea turtle diet, foraging habits, and depth preferences to evaluate which dataset, 
and ultimately which species compositions, were most appropriate to use.  First, we 
discussed how the vertical line sector of the fishery operated over a wider depth range than 
the bottom longline sector (78-660 ft) (SAFMC 2006); consequently, the likelihood of 
encountering hardshell sea turtles other than just loggerhead sea turtles was increased.  
Second, we discussed how what we knew about the diet, foraging habits, and depth 
preferences for green, hawksbill, and Kemp’s ridleys suggested that the likelihood of the 
vertical line sector incidentally capturing these species would still be relatively low for 
most of the species. We chose not to apply the species composition estimates suggested by 
STSSN data because we believed (1) that this sector of the fishery operates too far from 
shore for that dataset to be the most accurate, and (2) that it did not reflect our 
understanding based on sea turtle feeding habits.  Ultimately, we looked at all the non-
strandings data and selected the highest species composition percentage available to give 
us the most conservative estimate of take of greens, hawksbills, and Kemp’s ridleys.  The 
OBIS-SEAMAP data gave us the highest species composition percentage (2.2%) for 
greens, while the highest species composition percentage for the hawksbills and Kemp’s 
ridleys (0.3% each) were from the HMS pelagic longline data set.  We then applied those 
percentages to our estimates of hardshell sea turtles. 

Since completing our 2006 Opinion, we have faced the same challenge of estimating sea 
turtles by species in our recent Gulf of Mexico Reef Fish Opinions (i.e., NMFS 2009a; 
NMFS 2011c). For those Opinions, we used Epperly et al. (2002) as the best source of 
data for the relative abundance of loggerhead sea turtles in the Gulf of Mexico; they 
estimated 67.7% of sea turtles would be loggerheads.  However, although other species 
were examined in that study, differences in interactions with vertical lines would be 
expected because of distribution and behavioral differences among the other species that 
would alter the likelihood of interacting with a baited hook, as described above.  Therefore, 
for the remaining sea turtle species, we looked at the relative occurrence in offshore sea 
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turtle strandings that had evidence of vertical line interactions rather than considering all 
stranding data as done for our 2006 Opinion. Of those, 60.9% were Kemp’s ridley sea 
turtles, 36.9% were green sea turtles, 1.3% were hawksbill sea turtles, and 0.8% were 
leatherback sea turtles. Although the percentages stemmed from what we believed to be 
recreational vertical line interactions with no data specific to commercial vertical line, we 
believed they represent the best available information on which to quantify different 
vertical line capture rates by species.  Therefore, we then applied the percentages above to 
the 32.3 percent sea turtle captures left after estimating 67.7 percent loggerhead sea turtle 
captures (i.e., 100-67.7=32.3 percent non-loggerheads multiplied by 36.9 percent green, 
60.9 percent Kemp’s ridley, and 1.3 percent hawksbill, and 0.8 percent leatherback).  Thus, 
overall,, in the 2006 opinion we estimated approximately 67.7% would be loggerhead sea 
turtles, 19.7% [(100-67.7)*.609] would be Kemp’s ridley sea turtles, 11.9% [(100-
67.7)*.369] would be green sea turtles, 0.42% [(100-67.7)*.013] would be hawksbill sea 
turtles, and 0.3% would be leatherbacks. 

In reviewing our 2006 Opinion analysis, we noted the rationale and application of OBIS 
was a bit questionable, given our current understanding of OBIS SEAMAP data as well as 
its data use policy.  The dataset is actually a collection of many datasets, made possible by 
contributions from data providers all over the world.  The relative species composition of 
OBIS-SEAMAP data in our action area would be more reflective of the relative amount of 
research on each species in the action area.  We also noted that the dataset was selected 
ultimately because it was the closest fit to our basic understanding and expert opinion of 
what the relative species composition our expert opinion. 

Although the species composition percentages used in our recent Gulf of Mexico Reef Fish 
Opinions are based on Gulf of Mexico data sources, the percentages (1) reflect the vertical 
line sea turtle capture rates by species we would expect to be present in the South Atlantic 
Region and (2) are consistent with the best available information and our expert opinion.  
Considering loggerhead sea turtles seem to be most attracted to baited hooks as well as 
their greater abundance throughout the action area relative to other species, 67.8% of 
captures being loggerhead sea turtles seems reasonable.  Similarly, the species percentage 
estimates drawn from strandings with evidence of vertical line interactions reflect our 
expectation that Kemp’s ridley sea turtles would be caught second-most frequently, then 
green sea turtles, and then, on an extremely infrequent basis, hawksbill sea turtles and 
lastly leatherback sea turtles.  For these reasons, we apportioned our annual estimate of 30 
hardshell sea turtles based approximately on these percentages from the strandings 
analysis24 (i.e., 67.89% loggerhead, 11.93% green, 19.76% Kemp’s ridley, 0.42% 
hawksbill sea turtles) and estimated 20.367 (30*0.6789) loggerheads sea turtle captures, 
5.928 (30*0.1976) Kemps’ ridley sea turtle captures, 3.579 (30*0.1193) green sea turtle 
captures, and 0.126 (30*0.0042) hawksbill sea turtle capture annually.  Because the 
proposed action is a long-term action and the annual hawksbill estimate was so tiny (less 
than half a percent), we also calculated and considered 3-year capture estimates.  Applying 

24 Because we considered leatherbacks in a separate analysis from that of hardshells, we reapportioned the 
relative species percentages to reflect only the hardshell species (e.g., 67.7+19.7+11.9+0.42=99.72; then 
67.7/99.72=67.89% loggerheads, 19.7/99.72=19.76% Kemp’s ridleys; 11.9/99.72=11.93% greens, and 
0.42/99.72=0.42%. 
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the same percentages to 3-year hardshell captures (i.e., 30*3=90), we estimated 61.101 
(90*0.6789) loggerheads sea turtle captures, 17.784 (90*0.1976) Kemp’s ridley sea turtle 
captures, 10.737 (90*0.1193) green sea turtle captures, and 0.378 (90*0.0042) hawksbill 
sea turtle captures every 3 years. In both cases (i.e., annual and 3-year capture sea turtle 
species estimates),  (1) rounding up all of our estimates to the nearest whole number added 
2 more captures than we actually anticipated (i.e., 21+ 6+4+1=32; 62+18+11+1=92), and 
(2) rounding following standard mathematical rounding rules resulted in no hawksbill sea 
turtles being estimated.  To resolve this issue, we chose to estimate captures on a 3-year 
basis and structured our capture estimate as no more than 90 hardshell sea turtles in total, 
of which up to 62 may be loggerheads, up to 18 may be Kemp’s ridleys, up to 11 may be 
greens, and up to 1 may be a hawksbill.  In structuring our estimate this way we are able to 
maintain our overall estimate of hardshell sea turtles while allowing for some flexibility in 
our species composition and recognizing that we do expect a hawksbill capture to occur 
occasionally.   

Consideration of Leatherback Sea Turtles 
There continue to be no documented captures of leatherbacks in the SDDP data for the 
vertical line sector. As acknowledged in our 2006 Opinion, this may be a result of 
leatherback captures occurring infrequently enough that they are not picked up by the 
existing reporting schemes, or because they are indeed not captured.  In the 2006 Opinion, 
we acted with precaution and anticipated the capture of 1 leatherback every 3 years by the 
commercial vertical line sector. We based that decision on interactions between this gear 
type and leatherbacks that have occurred in the other fisheries’ in the past and our belief 
they are likely to occur again in the future.  In this Opinion, we adopt the same 
precautionary approach and again estimated 1 leatherback every 3 years by the commercial 
vertical line sector.  

5.2.4.3 Sea Turtle Mortalities 

As discussed in 5.2.1, sea turtle mortality can occur prior to release (i.e., immediate 
mortality) or later in time (i.e. post-release mortality).  Below, we review both types of 
mortality are reviewed and estimated for bottom longline and vertical lines.   

Immediate Mortality 
In our 2006 Opinion, we explained how we believed all sea turtles caught during 
commercial vertical fishing are released alive because: (1) commercial snapper-grouper 
fishers typically retrieve vertical lines within 15 minutes of their deployment, and sea 
turtles can very likely breath-hold longer than typical soak times, even under stress; (2) 
observed and reported captures on vertical lines have all been released alive; and (3) 
forcible submergence is extremely unlikely to occur as, except in cases of extreme 
entanglement (such as hooking late in a sea turtle’s dive, combined with bottom-fouling or 
extremely heavy sinkers with very small sea turtles), hooked sea turtles will be able to 
surface and breathe.  Based on that information, we believed it was highly unlikely that a 
sea turtle caught on a vertical line would be dead upon retrieval of the line, and we 
assumed no immediate mortality. 
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Of the 10 trips for which fishers reported catching sea turtles since 2001 (all vertical line 
trips, see Table 5.7 above), mortalities were reported only by one fisher on 1 trip, so based 
on this approximately 10% of all trips reporting sea turtle captures may have mortalities.  
The discard condition of the 4 sea turtles that were reported as caught on vertical lines on 
that single trip (in 2012) was “some dead;” all other reported sea turtle captures on vertical 
lines (i.e., n=9) were reported to have been released alive.  We assume “some dead” to 
mean either 2 or 3 of the 4 sea turtles caught on that trip were dead.  Thus, of the 13 sea 
turtles reported caught, 15.4-23.1% ([2÷13] – [3÷13]%) of them were reported to have died 
prior to release. It seems highly unlikely that a fisher would report “some dead” when 
there were none; thus, we believe these moralities did occur.  Still, we find it very hard to 
believe that immediate mortality would be experienced fleet-wide at that level and suspect 
that the circumstances that led to immediate mortality were likely unusual or rare.  This trip 
was also the only reported trip with multiple captures; all other records were of a single sea 
turtle. Thus, we believe applying the most conservative assumption and rate (23.1%) 
uniformly would very likely substantially overestimate the number of mortalities attributed 
to hook-and-line. Consequently, we chose 15.4% to represent the percentage of sea turtle 
mortality that occurs prior to a sea turtle’s release.   

Post-release Mortality 
Post-release mortality criteria specific to sea turtles caught on vertical line interactions do 
not exist. We presume that sea turtles caught on vertical line gear and released alive would 
be in better overall health than if released alive from bottom longline gear because of the 
much shorter soak times and the animals’ likely ability to reach the surface of the water to 
breathe. However, we see no reason why the same factors affecting post-release mortality 
of sea turtles hooked on bottom longlines (interaction type and amount of gear remaining) 
would not apply. In our 2006 Opinion, we assumed sea turtles were, and would continue 
to be, hooked in the jaw and released still hooked and with trailing line. We based this 
assumption on mainly circle hook use and anecdotal information that indicated fishers 
typically just cut the line when sea turtles are caught.  With these same hook-and-trail line 
assumptions made for commercial bottom longline captures, in the absence of other 
quantitative data, we conservatively applied the same post-release mortality rates (i.e., 30% 
for hardshell and 40% for leatherback sea turtles) to the commercial vertical line 
component of the snapper-grouper fishery, just as we applied to the commercial bottom 
longline component of the fishery. 

Since February 16, 2010, vessels with commercial (and for-hire snapper-grouper) vessel 
permits have been required to have sea turtle release gear be onboard when fishing to 
facilitate the safe release of any sea turtles caught.  They are also required to possess 
specific documents (i.e., NMFS’s Sea Turtle Careful Release and Safe Handling 
Protocols) providing instruction on the safe release of any sea turtle caught.  Depending on 
the level of compliance with these regulations and the skill of fishers in following these 
protocols, it is possible that these regulations have reduced post-release mortality in this 
fishery component. Still, these new regulations do not reduce the likelihood of some line 
break-offs’ occurring, with sea turtles escaping still hooked and with varying amounts of 
trailing line.  Also, the aforementioned requirements were also implemented in the bottom 
longline component of the Gulf of Mexico reef fish fishery, yet analysis of recent observer 
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data still documented a 30% post-release mortality rate (NMFS 2009a; NMFS 2011c).  
Thus, we have no data to support revising our previous post-release mortality rate, and we 
again assumed these rates (i.e., 30% for hardshells, 40% for leatherbacks).  

Overall Mortalities  
Combining our estimated immediate and post-release mortality rates, we estimated overall 
mortality on commercial vertical lines to be 40.78% for hardshell species ([1-
0.154]*0.30+0.154) and 49.24% for leatherback sea turtles ([1-0.154]*0.40+0.154).  In the 
previous section, we concluded that there would no more than 90 hardshell sea turtle 
captures every 3 years, comprised of up to 62 loggerhead sea turtle captures, 18 Kemps 
ridley sea turtle captures, 11 green sea turtle captures, and 1 hawksbill sea turtle capture.  
Applying our overall mortality rates and conservatively rounding up the final numbers, we 
estimated that up to 26 (61* 0.4078=25.2836) loggerhead sea turtles, 8 
(18*0.4078=7.3404) Kemp’s ridley sea turtles, 5 (11*0.4078=4.4868) green sea turtles, 1 
hawksbill sea turtles (1*0.4078=0.4078), and 1 (1*0.4924=0.4924) leatherback sea turtle 
would be killed, every 3 years. 

5.2.5 Estimating Sea Turtle Captures and Mortalities in Recreational Vertical Line 
Gear 

Estimating the number of sea turtle captures and mortalities in recreational vertical line 
fisheries is particularly challenging, especially in the offshore waters of our action area.   

In our 2006 Opinion, absent snapper-grouper vertical line sea turtle bycatch data, we 
quantified the effects of the recreational snapper-grouper vertical lines by assuming they 
would have the same sea turtle CPUEs as we had estimated for commercial vertical lines 
via SDDP data. We reviewed differences between commercial versus recreational vertical 
line fishing (e.g., number of hooks fished per line, fishing depth and geographic area).  
Some differences suggested recreational sea turtle capture rates might be higher (e.g., more 
recreational fishing effort concentrated offshore reef habitats at depths where sea turtles are 
likely more abundant), while others indicated they could be lower (e.g., only 1 or 2 hooks 
per recreational line versus 5-20+ per line with commercial bandit gear).  Ultimately, we 
reasoned that differences would result in overall negligible differences in hardshell sea 
turtle CPUE estimates and slightly biased high leatherback CPUE estimates.  We then 
multiplied our CPUE estimates by estimated 16.5 million (16,578,988) hook-hours of 
fishing effort every 3 years, which resulted in an estimated total capture of 185 hardshell 
sea turtles caught every 3 years. We made no attempt to quantify the precision or variance 
associated with the CPUEs or our final estimates.   

Prior to conducting this consultation, we reviewed new data on recreational vertical line 
interactions through 2009 as well as considered additional methods to estimate recreational 
sea turtle captures for our 2009 Opinion on the Gulf of Mexico reef fish fishery (i.e., 
NMFS 2009).  In the 2009 Opinion, we first analyzed a 2006 MRFSS dockside private 
vessel intercept pilot study.  The study had been implemented in response to a NMFS 
(2005a) requirement, intended to collect improved data on sea turtle captures in the 
recreational sector of Gulf of Mexico reef fish fishery.  Next, we updated our NMFS 
(2005a) recreational sea turtle capture analysis to reflect the observed commercial 
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recreational sea turtle capture CPUE from a new Reef Fish Observer Program (RFOP), 
instead of the SDDP CPUE used previously. Last, because of the large spread in numbers 
between the results of these approaches, we analyzed Gulf of Mexico stranding data 
associated with vertical line gear to get a general understanding of the scope of impact 
from all recreational vertical gear Gulf-wide (and because it was not possible to parse the 
data out to anything less than a Gulf-wide analysis of all types of recreational vertical line 
fishing). None of the data and methods considered to calculate estimates provided much 
certainty and as a whole, they clearly demonstrated the lack of information available 
regarding recreational captures of sea turtles, particularly for a specific recreational fishery.  
Thus, in the end we concluded that our capture estimate produced by using the NMFS 
(2005a) approach-only with the new observer-based CPUE, was the most reasonable 
estimate of sea turtle captures in the recreational vertical line component of the Gulf reef 
fish fishery. The 2011 Reef Fish Opinion (NMFS 2011c) found no new information and 
thus took the same approach. 

Over the past 5 years, we have been collaborating with other NMFS’s offices to improve 
the data available on which we can estimate and monitor sea turtle captures in the South 
Atlantic snapper-grouper fishery and the Gulf of Mexico reef fish fishery.  In January 
2010, the NMFS Office of Science and Technology (OST) agreed to lead a SERO and 
SEFSC team to develop possible survey designs and evaluate their effectiveness.  To 
ensure that all appropriate survey approaches for the estimation of rare events were 
considered, 2 expert survey design consultants were hired by contract to work with the 
team to develop appropriate survey designs for use in monitoring the fishing interactions 
with sea turtles that occur in different modes of recreational fishing.  The team (named 
RECTURTLE) was later expanded to include additional NOAA Fisheries representatives 
interested in developing survey designs that could be used to monitor recreational fishing 
interactions with sea turtles and other protected species.  The project team recognized that 
separate independent surveys were likely needed to provide the data and statistics needed 
for fishing on headboats, charter boats, private or rental boats, man-made shore structures, 
and natural shoreline beaches or banks. To date, the team has developed and piloted 2 
surveys: a supplemental mail survey for private vessels surveyed via MRIP, and a charter 
headboat survey. Both surveys were conducted in North Carolina.  At this time, further 
analysis of these studies needs to be completed to better understand how to move forward 
to collect data that can be expanded to a wider universe than sampled.  

In summary, additional recreational sea turtle interaction surveys conducted since our 2006 
Opinion are too limited in scope, and STSSN stranding data associated with vertical line 
are too broad (i.e., a Gulf-wide analysis of all types of recreational vertical line fishing) to 
produce estimates of the number of sea turtle hookings or entanglements by recreational 
snapper-grouper fishers fishing in federal waters.  Based on (1) our experience considering 
different analysis methods for the 2009 Opinion on the Gulf of Mexico reef fish fishery as 
summarized above, and (2) our knowledge and experience as a member of the 
RECTURTLE team (also described above), we have no better way of estimating sea turtle 
captures in the recreational vertical line component of the South Atlantic snapper-grouper 
fishery at this time.  Thus, in this Opinion, we applied the same basic method as previously 
used in NMFS (2006) to estimate sea turtle interactions in the various recreational snapper-
grouper vertical line sectors. Specifically, we assumed recreational vertical fishing would 
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have the same sea turtle CPUEs as we had estimated for commercial vertical lines via 
SDDP data and extrapolated our commercial vertical hook-and-line discard rate (i.e., the 
2012-2015 SDDP sea turtle rate documented by SDDP vessels) to fishing effort of the 
recreational snapper-grouper vertical line component 

Estimating Sea Turtle Captures in the Private Angler and Charter Vessel Sector 
For our private angler and charter vessel (non-headboat) analysis, we sought data and 
analysis assistance from the NMFS OST, MRIP.  The MRIP survey provides estimates of 
recreational landings and effort by state and area fished (e.g., state waters and EEZ).  
Snapper-grouper trips were defined as any trip using vertical line gear where a species in 
the snapper-grouper FMU was targeted or caught.  We used 2012-2015 effort data to 
represent future effort levels for the same reasons as described in Section 5.2.3.2.  For each 
fishing mode, state, and year, we multiplied the total estimated directed snapper-grouper 
vertical line angler-trips in the EEZ by the average reported hours fished on snapper-
grouper directed vertical line trips to estimate angler hours.  In Table 5.10 we present the 
number of trips and angler hours data as well as our calculated angler hours.  We then (1) 
summed across states within years to get annual totals of angler hours, and (2) averaged 
across 2012-2015 to get mean angler hours.  Next, we estimated the number of hooks 
fished per angler. Anecdotal information indicated that some private anglers fishing for 
snapper-grouper stocks use 1 hook per line, while others use 2 per line.  On charter trips, 1 
hook per angler is probably the most common; however, some anglers use 2 hooks (R. 
Zales, Gulf of Mexico Charter Captain, pers. comm. to J. Lee, NMFS 2004). To be 
precautionary, 1.5 hooks per angler were assumed for both modes.  We multiplied the 
estimate for mean (2012-2015) snapper-grouper angler-hours in the EEZ for each mode 
(i.e., 260,285 private hours and 1,638,491 charter hook-hours) by 1.5, resulting in 390,428 
hook-hours for the charter mode and 2,457,736 hook-hours for the private mode.  In Table 
5.11 we present our calculated annual and mean 2012-2015 angler hours and hook-hours 
for the directed snapper-grouper charter and private sectors.  The 2012-2015 mean 
commercial vertical hook-and-line discard rate for snapper-grouper trips in the EEZ was 
0.0000486 turtles per hook-hour (95% CI: -0.0000474 to 0.000144 sea turtles per hook-
hour). (which we used for the same reasons as noted previously for the effort estimates; 
(see Section 5.2.4.2) Applied to the MRIP snapper-grouper EEZ hook-hours by mode 
(presented above and also in Table 5.11 below), this resulted in mean take estimates of 18 
sea turtles per year on charter trips (95% CI: -18 to 56 turtles per year) and 119 sea turtles 
per year on private/rental trips (95% CI: -115 to 353 sea turtles per year) targeting snapper-
grouper FMU stocks in the EEZ. 
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Table 5.10 Directed Snapper Grouper 2012-2015 Effort in the Charter and Private 
Sector By State 
YEAR STATE CHARTER PRIVATE 

2012 Florida 

Number 
of Trips 

13,818 

Average 
Hours 
Fished 
4.93

Angler 
Hours 

 68,123 

Number 
of Trips 

179,577 

Average 
Hours 
Fished 
4.97

Angler 
Hours 

 892,498 

Georgia 2,001 3.91 7,824 7,067 4.35 30,741 

North Carolina 17,204 5.69 97,891 52,432 5.02 263,209 

South Carolina 3,445 4.16 14,331 51,753 5.65 292,404 

2013 Florida 13,283 5.19 68,939 205,614 5.00 1,028,070 

Georgia 2,762 3.64 10,054 20,796 5.06 105,228 

North Carolina 6,279 5.40 33,907 53,366 5.36 286,042 

South Carolina 1,666 2.33 3,882 14,511 4.47 64,864 

2014 Florida 29,545 4.21 124,384 300,827 4.85 1,459,011 

Georgia 5,373 4.39 23,587 19,504 4.56 88,938 

North Carolina 9,076 4.99 45,289 39,091 5.22 204,055 

South Carolina 31,658 4.44 140,562 36,108 3.82 137,933 

2015 Florida 43,662 4.47 195,169 257,773 5.06 1,304,331 

Georgia 5,072 4.40 22,317 12,523 6.04 75,639 

North Carolina 6,740 5.64 38,014 55,800 4.66 260,028 

South Carolina 28,353 5.18 146,869 17,224 3.54 60,973 

Source. NMFS OST, unpublished data, July 27, 2106 

Table 5.11 Annual and Mean 2012-2015 Angler Hours and Hook-Hours for the  
Directed Snapper Grouper Charter and Private Sector 
YEAR Charter Private/Rental 

Angler Hours Hook-Hours Angler Hours Hook-Hours 
2012 188,169 282,253 1,478,852 2,218,278 
2013 116,781 175,171 1,484,204 2,226,306 
2014 333,823 500,734 1,889,937 2,834,905 
2015 402,368 603,552 1,700,971 2,551,457 
MEAN 260,285 390,428 1,638,491 2,457,736 
Source. NMFS OST, unpublished data, July 27, 2016 
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Estimating Sea Turtle Captures on Snapper-Grouper Headboats 
For headboat effort, we analyzed data from the SEFSC’s Southeast Region Headboat 
Survey. Effort is reported by captains in the Headboat Survey as number of anglers and 
trip duration.  Headboats take both half-day and full-day trips, each of which includes a 
portion of time in transit to and from offshore fishing grounds.  Trip duration in hours is 
reported in bins. For this analysis, using Statistical Analysis System software, angler-hours 
were calculated as the number of anglers on the trip times the mid-point of each trip 
duration (i.e., trip) bin. We used 2012-2015 effort data to represent future effort levels for 
the same reasons as described in Section 5.2.3.2.  For 2013-2015 we did not have data to 
partition effort between state and federal.  Therefore, the percentage of angler-hours 
expended towards species in the snapper-grouper FMU in the EEZ for these years was 
calculated using the 'distance-from-shore' variable (reported 2004-2012).  The mean 
percentage of snapper-grouper EEZ effort (2004-2012) relative to total effort (i.e., 22%) 
was then used to partition total effort into snapper-grouper EEZ effort for the years 2013-
2015. In some cases, participants in the headboat census failed to report their catch in a 
timely manner for trips that have been verified as taken; expansion factors are used to 
approximate unreported catch and effort from reported catch and effort, using proxies of 
similar vessels operating out of the same or nearby ports during the same period.  The 
reported effort was expanded for non-reporting in this manner following Headboat Survey 
protocols. The expanded estimates for snapper-grouper EEZ angler-hours were converted 
to snapper-grouper EEZ hook-hours by multiplying by 2, as the number of hooks per line 
typically used by headboat anglers is 2 (R. Dixon, NMFS SEFSC pers. comm. to J. Lee, 
NMFS SERO PRD 2004). In Table 5.12 we present 2003-2015 total headboat effort and  
angler-hours and hook-hours for headboats targeting snapper-grouper FMU species.  The 
mean snapper-grouper EEZ hook-hours estimate for 2012-2015 was 2,683,015 hook-hours 
on headboats reporting to the Headboat Survey.  The mean commercial vertical hook-and-
line discard rate (2012-2015) for snapper-grouper trips in the EEZ was 0.0000486 
turtles/hook-hour (95% CI: -0000470 to 0.000144 turtles/hook-hour).  Applied to the 
headboat hook-hours, this resulted in a mean take estimate of 130 sea turtles per year on 
headboat trips that targeted snapper-grouper FMU stocks in the EEZ (95% CI: -126 to 386 
sea turtles per year). 
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Table 5.12. 2003-2015 Total Headboat Effort and Angler-Hours and Hook-Hours for 
Headboats Targeting Snapper-grouper FMU Species 

YEAR Total 
Headboat 

Effort 
Targeting the 

Snapper-
grouper FMU 

Angler Hours 
Targeting the 

Snapper-grouper in 
the EEZ 

Hook-Hours 
Targeting the 

Snapper-grouper 
FMUin the EEZ 

2003 6680094 1455246 2910491 
2004 7714615 938750 1877500 
2005 7413791 948042 1896085 
2006 7573338 996869 1993738 
2007 6791592 856224 1712448 
2008 5588369 1197643 2395286 
2009 4633172 1358096 2716192 
2010 5059405 1496844 2993687 
2011 4935268 1515324 3030647 
2012 4877740 1673284 3346567 
2013 5550122 1209083 2418167 
2014 5398707 1176098 2352196 
2015 6002184 1307564 2615129 

Source: NMFS SERO LAPPS Branch, unpublished data, July 27, 2016 

Overall Estimates of Sea Turtle Captures on Recreational Vertica Line Gear 
In Table 5.13, we present our estimated sea turtle captures for all recreational fishing 
modes in the South Atlantic snapper-grouper fishery, along with 2012-2015 average hook-
hours and the mean commercial vertical line capture rate that were used in calculating 
them.  There is great uncertainty in these estimates due to: (1) extrapolation from a 
different component of the South Atlantic snapper-grouper fishery, (2) a highly uncertain 
discard rate estimate, based only on self-reported hardshell sea turtle captures and (3) a 
95% confidence interval overlapping zero (0). Still, these estimates represent the best 
available data on this fishery component.   

Table 5.13. Average Hook-Hours, the Mean Commercial Vertical Line Capture Rate, 
and Annual Estimated Sea Turtle Captures By Recreational Fishing Mode 
Recreational 
Fishing 
Mode 

Mean Hook-
Hours 
(2012-2015) 

Mean Commercial Vertical 
Line Capture Rate (95% CI) 

Annual Sea Turtle 
Captures (95% 
CI) 

Private 2,457,736 0.0000486 sea turtles/hook-
hour (-0000470 to 0001.) 

119 (115-353) 
Charter 390,428 18 (18 to 56) 
Headboat 2,683,015 130 (126 to 386) 
All 
Recreational 
Effort 

5,531,179 267 (115 to 353) 
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There were no documented captures of leatherbacks in the SDDP data for the vertical line 
sector. Consequently, all of the estimates presented in this section thus far, summarized in 
Table 5.13, are specific only to hardshell sea turtle species.  As noted in our commercial 
vertical line analysis, this may be a result of leatherback captures’ occurring infrequently 
enough that they are not picked up by the existing reporting schemes, or because they are 
indeed not captured. Given that interactions between this gear type and leatherbacks that 
have occurred in the other fisheries in the past, and our belief that these kinds of 
interactions are likely to occur again in the future, we acted with precaution and anticipated 
the capture of 1 leatherback every 3 years by the commercial vertical line sector in the 
2006 Opinion. In this Opinion, we adopt the same precautionary approach and again 
estimate 1 leatherback every 3 years by the commercial vertical line sector in addition to 
the estimated hardshell sea turtles above.   

5.2.5.1 Hardshell Sea Turtle Takes by Species 

The recreational vertical lines are fished for snapper-grouper FMU species over a wide 
range of depths, but generally are fished closer to shore than the commercial components 
of the fishery. In the 2006 Opinion, because of its relatively close proximity to shore, we 
applied the species composition estimates from 1998-2005 STSSN data to our recreational 
hardshell sea turtles estimates (i.e., 66.8% loggerhead, 19.6% green, 20% Kemp’s ridley, 
1.2% hawksbill). Still by applying the STSSN data, we assumed sea turtles species were 
equally likely to be caught proportional to their overall abundance as documented via the 
STSSN, which we know is not the case. Thus, in this Opinion, we followed the same 
approach and rationale we took in our commercial vertical line gear.  That is, we used the 
same sea turtle relative occurrence rates based on offshore strandings with evidence of 
vertical line interactions rather than using all strandings to break down our hardshell sea 
turtle captures by species, i.e., 67.89 % loggerhead sea turtles, 19.76% Kemp’s ridley sea 
turtles, 11.93 % green sea turtles, and 0.42% hawksbill sea turtles.  Applying these species 
percentages to our overall annual capture estimate and conservatively rounding up the 
results to the nearest whole number, we estimate approximately 182 
(267*0.6789=181.2663) loggerhead sea turtles, 53 (276*00.1973=52.6791) Kemp’s ridley 
sea turtles, 32 (267*0.1193=31.8531) green sea turtles, and 2 (267* 0.0042=1.1214) 
hawksbill sea turtle would be captured annually.  Because of the rounding, the resulting 
captures by species, add up to 2 more captures than we anticipated in the previous section 
(i.e., 182+ 53+32+2=269 versus 267). To resolve this issue, we chose to structure our 
capture estimate as no more than 267 hardshell sea turtles in total, of which up to 182 may 
be loggerheads, up to 53 may be Kemp’s ridleys, up to 32 may be greens, and up to 2 may 
hawksbills. In structuring our estimate this way we were able to maintain our overall 
estimate while allowing for some flexibility in our species composition.   

5.2.5.2 Estimated Mortalities 

Although we do now have evidence of some sea turtle mortality prior to release on a 
commercial snapper-grouper vertical line trip, we do not believe immediate mortality is a 
concern for sea turtles captures on recreational vertical lines.  Recreational fishers typically 
fish no more than 3 vertical lines at the same time, tend their lines, and retrieve their lines 
within only 15 minutes of their deployment.  Sea turtle may swim to the surface and 
breathe, even though hooked or entangled in most cases.  Regardless, sea turtles can easily 
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breath-hold for periods in excess of an hour, thus should not run out of oxygen given such 
short deployment times.   

As noted previously, there are still no criteria specifically for assessing sea turtle post-
release mortality from recreational vertical line interactions.  In our 2006 Opinion, we 
stated sea turtles caught on recreational vertical line gear and released alive would 
presumably be in better overall health than if released alive from bottom longline gear 
because of the shorter soak times and their ability to reach the surface of the water to 
breathe.  Yet, we also saw no reason why the same factors affecting post-release mortality 
of sea turtles hooked on bottom longlines (interaction type, hooking location, and amount 
of gear remaining) would not apply.  Therefore, we applied the same post-release mortality 
criteria and estimated mortality percentages (i.e., 30% for hardshell and 40% for 
leatherback sea turtles) as used for our commercial estimates to the recreational sector.  
With no new information on post-release mortality rates in vertical line fisheries, in this 
Opinion, we applied these same rates of mortality to our capture estimates.  Consequently, 
conservatively rounding up to the nearest whole number, we estimated that a total of 55 
(182*0.3=54.6) loggerhead sea turtles, 16 (53*0.3=15.9) Kemp’s ridley sea turtles, 10 
(32*0.3=9.6) green sea turtles, and 1 (2*0.3=0.6) hawksbill sea turtle would die annually, 
while 1 (1*0.4=0.4) leatherback sea turtle would die every 3 years as a result of their 
capture on recreational snapper-grouper vertical lines under the proposed action. 

5.2.6 Summary of Estimated Sea Turtle Captures and Mortalities in the South 
Atlantic Snapper-Grouper Fishery 

In Table 5.14, we present 3-year estimated captures and mortalities we anticipate under the 
proposed action based on the analyses we presented in the preceding sections.  We chose to 
present all of the estimates in this manner primarily to help standardize our sea turtle 
capture estimates, but also to be consistent with the 3-year approach used in our ITS.  For 
hardshell sea turtle species, we estimated most of them would occur on an annual basis, but 
we did have 1 additional sea turtle capture, either a Kemp’s ridley, green, or hawksbill sea 
turtle, that we estimated would occur only every 3 years on commercial bottom longline.  
For leatherback sea turtle captures, we estimated 1 capture annually in the bottom longline 
component and then 1 in each other fishery component only every 3 years.  By presenting 
the data in 3-year estimates, we able to consider all of the cumulative captures over time 
more easily. In addition, our annual capture estimates are based on averages, so the 
number of annual captures is likely to fluctuate above and below the number specified 
from year to year.  Thus, we decided to consider all of our capture estimates in 3-year 
periods to incorporate annual variability. 

Loggerhead sea turtles are the species most affected by the proposed action.  The majority 
of estimated sea turtle captures are on recreational vertical lines targeting snapper-grouper 
FMU species. It is also important to recognize that our sea turtle capture estimates for the 
recreational vertical line are also likely the most uncertain. 
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Table 5.14. Estimated 3-Year Sea Turtle Total (T) and Mortalities (M) Estimates in 
South Atlantic Snapper-Grouper Fishery by Fishery Component and Overall 
Fishery Component Loggerhead Kemp’s 

ridley 
Green Hawksbill Leatherback 

T M T M T M T M T M 
Commercial Bottom 
Longline* 

9 5 1 1 1 1 1 1 3 2 

Commercial 
Vertical Line** 

62 26 18 8 11 5 1 1 1 1 

Recreational 
Vertical Line *** 

546 165 159 48 96 30 2 1 1 1 

All Components 
Combined 

617 196 178 57 108 36 5 3 5 4 

*Only 10 hardshell sea turtles combined are estimated to be captured every 3 years; only 1 
hawksbill, Kemp’s ridley or green sea turtle is expected to be captured and killed every 3 years in 
this component. **No more than 90 hardshell sea turtles combined are estimated for this 
component.  ***No more than 801 hardshell sea turtle combined are estimated for this 
component. 

5.2.7 Vessel Interactions 

Snapper-Grouper vessels transiting to and from fishing areas and moving during fishing 
activity pose a potential threat to sea turtles.  Based on recorded sizes of stranded sea 
turtles with propeller injuries, both juvenile and adult sea turtles are subject to vessel 
strikes. Young sea turtles are very alert and so less likely to be hit by a vessel.  Sea turtles 
are susceptible to vessel collisions and propeller strikes because they regularly surface to 
breathe and may spend a considerable amount of time on or near the surface of the water.  
Activities such as basking, mating, and resting at the surface also make these animals 
susceptible to vessel strikes. For example, Sobin (2008) suggests loggerhead sea turtles are 
most vulnerable to boat strikes following a false crawl event, within 12 hours after nesting, 
and the night before returning to the beach to nest, during when they are closest to shore 
and also subject to high-traffic boat areas.  Sea turtle stranding data also indicates sea turtle 
species may be more susceptible to being hit by boat propellers during movements 
associated with reproductive activity (Foley et al. 2008b).  Sick and injured sea turtles 
typically float so are also particularly vulnerable to being struck by vessels.   

5.2.7.1 Types of Interactions (Stressors and Individual Responses to Stressors if 
Exposed) 

Vessel strikes may result in direct injury or death through collision (concussive) impacts or 
propeller wounds. Although sea turtles, with the exception of leatherback sea turtles, have 
hard carapaces, they are unable to withstand the strike of a rapidly moving vessel or the cut 
of a propeller. A sea turtle’s spine and ribs are fused to the shell, which is a living part of 
their body that grows, sheds, and bleeds. Rapidly moving vessels may strike the head or 
carapace and result in fractures.  Injuries to the carapace can involve fractures to the spinal 
column and buoyancy problems.  A propeller can easily cut through the shell and sever or 
damage the spine and internal organs.  Propeller injuries may range from mild to severe 
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and include head lacerations, eye injury, injury to limbs, and carapace lacerations and 
fractures. Chronic and/or partially healed propeller wounds also may be associated with 
secondary problems such as emaciation and increased buoyancy (Jacobson et al. 1989).  
Abnormally buoyant sea turtles are unable to dive for food or escape predators or future 
vessel strikes.  Seriously injured or dead turtles may be struck multiple times by vessels 
before they drift ashore. 

The proportion of vessel-struck sea turtles that survive or die is unknown.  In many cases, 
it is not possible to determine whether documented injuries on stranded animals resulted in 
death or were post-mortem injuries.  Sea turtles found alive with concussive or propeller 
injuries are frequently brought to rehabilitation facilities; some are later released and others 
are deemed unfit to return to the wild and remain in captivity.  Sea turtles in the wild are 
documented with healed injuries; thus, we know at least some sea turtles survive without 
human intervention. 

5.2.7.2 Potential Factors Affecting the Likelihood and Frequency of Sea Turtle 
Exposure to Vessel Strikes 

The threat posed by moving vessels is not constant and is influenced in part by vessel type 
(planing versus displacement hulls), vessel speed, and environmental conditions such as 
sea state and visibility. Seasonal and regional variance in vessel use and sea turtle 
distribution and densities also are expected to affect sea turtle vessel strike rates.  Below 
we review how these factors may affect the likelihood and frequency of sea turtle vessel 
strikes. 

Vessel Type and Speed 

Generally, vessels typically possess either a planing hull or a (semi-)displacement hull.  
Planing hulls, typical of smaller (e.g., 18-27 feet in length) recreational vessels, are 
designed to run on top of the water (i.e., on plane) at high speeds.  Conversely, 
displacement hulls push through the water, as they have no hydrodynamic lift, and the boat 
does not rise out of the water as speed increases.  Because of how these two hulls function, 
they likely introduce differing threat risks to sea turtles.  For example, because operational 
speeds of planing hulls are typically greater than displacement hulls, they possess greater 
kinetic energy to transfer to an impacted sea turtle. Additionally, because most of the hull 
is out of the water, the running gear (including the propeller and skeg of an outboard) of a 
planing hull running at speed becomes a significant cutting/slashing threat, in combination 
with the concussive effect of a collision. This risk would be compounded by twin or triple 
engines, which are fairly common in small- to medium-sized (e.g., 25-34 feet in length) 
recreational reef fish vessels. In comparison, displacement hulls, which include most large 
(e.g., > 65 feet in length) vessels comprising commercial traffic (e.g., tankers, freighters, 
tugs, etc.), while traveling slower extend deeper into the water column.  The slower speed 
and greater size of these vessels suggests the risk to sea turtles is largely limited to a 
concussive impact from the hull.  It is possible that a sea turtle may avoid significant 
impact altogether by being pushed away by the hydrodynamic bow wave of a large vessel, 
and, therefore, allowed to escape before incurring an injury.  
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Greater vessel speed is expected to increase the probability that a sea turtle would fail to 
have to time to flee the approaching vessel and that the vessel operator would fail to detect 
and avoid the sea turtle. A study on vessel speed and collisions with green sea turtles 
conducted in shallow water (<5 m) along the northeastern margin of Moreton Bay, 
Queensland, Australia, analyzed behavioral responses of benthic green sea turtles to an 
approaching 20-ft (6-m) aluminum vessel at slow (2 knot), moderate (6 knot), and fast (10 
knot) speeds (Hazel et al. 2007).  The proportion of turtles that fled to avoid the vessel 
decreased significantly as vessel speed increased, and turtles that fled from moderate and 
fast approaches did so at significantly shorter distances from the vessel than turtles that fled 
at slow approaches. Although vessel noise is within a green turtle’s hearing range, there 
are several factors that may impede their recognition of the noise as a threat (e.g., 
directionality of the noise in the ocean and habituation to background vessel noise).  The 
results implied that vessel operators could not rely on sea turtles to actively avoid being 
struck by a vessel if it exceeds 2 knots.  On this basis, the authors determined that vessel 
speed was a significant factor in the likelihood of a strike and implied that mandatory 
vessel speed restrictions were necessary to reduce the risk of vessel strikes to sea turtles 
(Hazel et al. 2007). 

Environmental Factors 
Sea state and visibility will also influence the likelihood of an interaction between a vessel 
and a sea turtle. Typically, most vessel operators keep watch for potential obstructions or 
debris, which can seriously damage or potentially sink a boat.  The calmer the sea state, the 
easier it is to see floating objects, including sea turtles.  When the sea state increases and 
swells are introduced, observing floating obstructions gets increasingly difficult.  However, 
increased sea state will also compel most vessels on the water to decrease speed, which 
would reduce the risk of a strike and potentially the severity of a strike.  Also, generally 
fewer recreational vessels go on trips in rough conditions, in comparison with calm seas.  
Thus, there may be a seasonal component to the magnitude of vessel strike risks to sea 
turtles in some areas.  Another factor is traveling east or west during a rising or setting sun; 
this can dramatically limit forward visibility and inhibit an operator from avoiding a 
floating sea turtle or other obstruction.   

Vessel Traffic and Sea Turtle Abundance 
Areas with high concentrations of vessel traffic and high concentrations of sea turtles are 
expected to have a higher probability and frequency of vessel strikes than areas where 
vessels and/or sea turtles are less abundant.  Data on offshore vessel traffic is still largely 
absent, but several recent studies have explored the issue of vessel traffic for a few coastal 
counties in Florida (Sidman et al. 2007; Sidman et al. 2005; Sidman et al. 2009).  The 
available information indicates that there is extensive traffic in inshore and nearshore 
waters, particularly around inlets.  Additionally, there are latitudinal changes in peak use 
and average number of trips, with a longer peak season and higher number of monthly trips 
in southern counties when compared to northern counties. 

5.2.7.2 Estimating Sea Turtle Vessel Strikes Attributed to Snapper Grouper Vessels 

It is very difficult to definitively or even approximately evaluate the potential risk to sea 
turtles stemming from specific vessel traffic from any action because of the numerous 
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variables discussed in Section 5.5.1.2 that may impact vessel strike rates.  This difficulty is 
compounded by a general lack of information on vessel use trends, particularly in regard to 
offshore vessel traffic. Available data are insufficient to account for such differences in 
our analysis. However, the following analysis is intended to provide a gross estimate of 
the potential impact snapper grouper vessels may have on sea turtles, taking a reasoned 
approach to conservatively account for vessel impacts based on the best available 
information. 

Foley et al. (2008b) evaluated distributions, relative abundances, and mortality factors, 
including vessel strikes, for sea turtles in Florida from 1980 through 2005 as determined 
from strandings.  The analysis remains the best available comprehensive quantitative 
evaluation of vessel strike impacts to date.  The Florida Sea Turtle Stranding and Salvage 
Network (FLSTSSN) has documented 25,290 Florida stranding records (all species and 
size classes) in their database from 1980 through 2005 (Foley et al. 2008b).  Although the 
cause of death was not usually determined for stranded sea turtles because most carcasses 
(about 70 percent) were at least moderately decomposed, the most common readily 
observable potential mortality factor was propeller wounds.  From 1980 through 2005, 
there were 3,586 sea turtle stranding records in Florida with definitive propeller injury 
(1,222 green, 92 leatherback, 2,056 loggerhead, 187 Kemp’s ridley, and 29 hawksbill sea 
turtles). By species, the percent occurrence of propeller wounds was 34 percent green, 3 
percent leatherback, 57 percent loggerhead, 5 percent Kemp’s ridley, and 1 percent 
hawksbill sea turtles.  Many of these specimens may have been dead, sick, or lethargic 
when struck by a vessel. Of the 3,586 sea turtles with propeller wounds, Foley et al. 
(2008) determined that 1,086 (30 percent) were wounded by a propeller prior to death, 
including: (1) 440 sea turtles that were alive when discovered, (2) 22 sea turtles that were 
determined via necropsy to have been hit prior to death because of the presence of clotted 
blood, infection, or healing, and (3) 624 sea turtles that were fresh dead when found.   
Therefore, based on the STSSN strandings data, there was an average of 43 sea turtles 
injured or killed per year due to propeller wounds (1,086 sea turtles/25 years).  Foley et al. 
(2008) also noted 703 records of sea turtle strandings in Florida from 1980 through 2005 
with major, crushing injuries evident, but no discernible propeller wounds.  The sources of 
these crushing injuries were unknown, but could have been a result of collisions with 
vessel hulls or engines, fishing gear impacts (e.g., trawl doors), and/or dredging impacts. 

In a January 12, 2009, memorandum from Michael Barnette, SERO fishery biologist, to 
David Bernhart, SERO Assistant Regional Administrator for Protected Resources, the 
potential threats on listed sea turtles from vessel traffic related to new dock and /or marina 
construction were analyzed. In doing so, several different estimates of vessel strike 
frequency on a by-vessel and by-trip basis with varying degrees of conservatism were 
presented by using Foley et al. (2008b)’s analysis of Florida sea turtle stranding data 
attributed to vessel impacts discussed above in combination with Florida vessel traffic and 
use trend data under various assumptions.  The number of injured or killed sea turtles 
attributed to vessel strikes was estimated assuming that (1) only those strandings 
definitively known to have been hit pre-mortem were caused by vessels (i.e., 43 sea turtles 
injured or killed by vessel strikes a year); (2) all 3,586 stranding records with propeller 
injuries and the 703 stranding records with crushing injuries were pre-mortem and caused 
by vessels (i.e., 4,289 total potential vessel related sea turtle injuries so 171 sea turtles 
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injured or killed a year [4,289 sea turtles / 25 years]); and (3) the 3,586 stranding records 
with propeller injuries and the 703 stranding records with crushing injuries were pre-
mortem, caused by vessels, and based on Epperly et al. (1999), represented only 7-13 
percent of total strandings (i.e., 1,315-2,443 sea turtles injured or killed a year).  The 
minimum and maximum total number of potential vessel trips in Florida waters during the 
course of a year was estimated based the number of registered vessels in Florida coastal 
counties in 2007 and an extrapolation of the minimum and maximum average number of 
trips per vessel per month documented by several Florida county recreational vessel traffic 
studies (Sidman et al. 2005 and 2007).  The total number of potential vessel trips in Florida 
ranged from 25.6 to 53.1 million trips.  Assuming each vessel trip possesses the same 
likelihood of resulting in a sea turtle strike, based on the best available information, 
Barnette estimated a sea turtle vessel strike was to occur: (1) every 1,235,268 trips under 
the least conservative approach, (2) every 149,877 trips under a more conservative 
approach, and (3) every 10,491 to 19,490 trips under the “ultra-conservative” approach.   

On April 18, 2013, Barnette updated the January 12, 2009, threats and effects analysis 
memorandum, but the information did not significantly change from the 2009 
memorandum.  The estimates of the number of trips per sea turtle vessel strike under the 
different scenarios remained the same thus are still best available.  

In order to roughly gauge the potential impacts of vessel interactions on sea turtles, we 
very conservatively assumed all snapper-grouper vessel trips also possess the same 
likelihood of resulting in a sea turtle strike and applied the vessel strike trip rates from the 
Barnette memorandum.  Keeping consistent with all of our gear analyses we used the 
2012-2015 average number of trips from each sector and then summed them for our future 
effort proxy for the entire South Atlantic snapper-grouper fishery.  In Section 5.2.5, Table 
5.10 we had presented directed snapper-grouper 2012-2015 effort in the charter and private 
sectors by state, including the number of trips.  However, the trips presented in that table 
do not take into account that multiple anglers fish from the same vessel.  Thus, we first had 
to convert that data by dividing by the average number of anglers on a vessel per trip 
(Table 5.15). In Table 5.16, we then present the 2012-2015 average number of trips from 
each sector and sum them for our future effort proxy for the entire South Atlantic snapper-
grouper fishery. 
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Table 5.15. 2012-2015 Annual Charter and Private Vessel Trip Data. 

YEAR STATE CHARTER PRIVATE 

Number 
of Trips 

Ave. 
Num. of 
Anglers 

per 
Fishing 
Party 

Number 
of 

Vessel 
Trips 

Number 
of Trips 

Ave. 
Num. of 
Anglers 

per 
Fishing 
Party 

Num. 
of 

Vessel 
Trips 

2012 

Florida 13,818 5.8 2382 179,577 3.04 59071 

Georgia 2,001 5.68 352 7,067 3.32 2129 

North 
Carolina 

17,204 7.17 2399 52,432 2.95 17774 

South 
Carolina 

3,445 5.35 644 51,753 3.12 16588 

2013 

Florida 13,283 6.14 2163 205,614 3.02 68084 

Georgia 2,762 3.67 753 20,796 2.99 6955 

North 
Carolina 

6,279 5.02 1251 53,366 2.82 18924 

South 
Carolina 

1,666 6 278 14,511 3.32 4371 

2014 

Florida 29,545 4.6 6423 300,827 3.59 83796 

Georgia 5,373 5.34 1006 19,504 3.5 5573 

North 
Carolina 

9,076 5.31 1709 39,091 2.71 14425 

South 
Carolina 

31,658 4.55 6958 36,108 3.45 10466 

2015 

Florida 43,662 4.23 10322 257,773 3.13 82356 

Georgia 5,072 4.19 1211 12,523 3.3 3795 

North 
Carolina 

6,740 4.99 1351 55,800 2.66 20977 

South 
Carolina 

28,353 4.67 6071 17,224 4.39 3923 

Source: NMFS OST, unpublished data July 27, 2106, and November 10, 2016 
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Table 5.16. 2012-2015 Average Number of Snapper-Grouper vessel trips in the South 
Atlantic Region EEZ By Mode and All Sectors Combined 

Vessel 
trips 

Commercial Private/Rental Charter Headboat All Sectors 
Combined 

2012-2015 
Average 

11,175 10,4801 11,318 6,297 133,592 

Sources: Farmer, SEFSC's Commercial Logbook Data Program, unpublished data; April 2016; 
NMFS OST, unpublished data, MRIP and Southeast Headboat Survey Logbook Program, July 27, 
2106, and November 10, 2016) 

Based on the 2012-2015 average number of total trips in the fishery and the above vessel 
strike rates, estimated vessel strikes attributed to the South Atlantic snapper-grouper 
fishery could be none under the least conservative approach to 7 to 13 sea turtles under the 
most conservative approach. 

Barnette did not consider his most conservative approach to be a realistic estimate for 
considering the potential vessel impact risk associated with typical dock and/or marine 
construction. He stated that due to the long string of extrapolations, estimates, and 
assumptions, as well as some other inherent issues with basing conclusions on Florida 
recreational vessel traffic patterns (i.e., largely nearshore/coastal) with a single, limited 
study conducted on a North Carolina commercial fishery operating further offshore, his 
most conservative approach was intended solely to help define the absolute edges of the 
envelope for his analysis. 

For our purposes (i.e., estimating vessel strikes attributed to snapper-grouper vessels), 
extrapolating reported strandings using Epperly et al. (1996) in and of itself seems 
reasonable to us, considering other studies demonstrating similar levels of under-reporting 
in stranding records due to turtle carcasses not washing ashore (e.g., TEWG 1998).  
However, the preceding assumption that all stranding records were pre-mortem likely 
overestimates the number of reported strandings attributed to snapper-grouper vessels.  
This is because, although it is highly likely that more than 13 percent of records were pre-
mortem and directly attributed to being vessel-struck, it is equally likely that at least some 
sea turtles struck were dead from other causes prior to being struck.  Thus, to try and 
balance these considerations, we believe using our lower estimate of the most conservative 
method (i.e., 7 annually or 21 every 3 years) is the most reasonable approach.  Based on 
the percent occurrence of strandings with propeller wounds by species (i.e., 34% green, 3% 
leatherback, 57% loggerhead, 5% Kemp’s ridley, and 1% hawksbill) and rounding to the 
nearest whole number, we estimate that a combined total of 21 sea turtles may be struck 
and killed every 3 years, of which up to 12 (11.97) may be loggerhead sea turtles, 8 (7.14) 
may be green sea turtles , 2 (1.05) may be Kemp’s ridley sea turtles, 1 (0.63) may be a 
leatherback sea turtle, and 1 may be (0.21) hawksbill sea turtle. 

In reality, this crude assumption likely exaggerates the risk of vessel strikes the South 
Atlantic snapper-grouper fishery poses to sea turtles, given what we know about potential 
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factors affecting the likelihood and frequency of sea turtle exposure to vessel strikes (see 
Section 5.2.7.2). For example, vessels strike rates off Florida are likely much higher given 
Florida waters typically have greatest amount of both fishing vessels and sea turtles.  
However, with the limited available information, we believe, while highly imprecise, this 
provides a reasoned approach to recognize and account for some potential vessel strike 
impacts attributed to the fishery’s vessels rather than just blindly dismissing any 
connection the proposed action may have to vessel strike impacts in the action area. 

5.3 Effects on Smalltooth Sawfish 

Of the 3 basic types of gear used in the South Atlantic snapper-grouper fishery by 
commercial and/or recreational fishers (i.e., hook-and-line gear, spear/powerheads, and 
BSB pots), we believe only snapper-grouper hook-and-line gear may adversely affect 
smalltooth sawfish.  Below, we explain why we believe potential effects from the other 
gear types are discountable. The remainder of Section 5.3 focuses on evaluating the effects 
of snapper-grouper hook-and-line fishing. 

Spear/powerhead 
In the 2006 Opinion, we determined spear and power head gear were not likely to 
adversely affect smalltooth sawfish, and we still believe this to be true.  Commercial and 
recreational divers (either free diving or more typically, using SCUBA) fishing with these 
gears may occasionally encounter sawfish.  Anecdotal information from diver encounters 
with smalltooth sawfish indicate some smalltooth sawfish may change their route to avoid 
coming in close proximity to divers, whereas others appear unaware of the presence of 
divers. Any behavioral effects on sawfish from the presence of divers fishing are expected 
to be insignificant. Given the selectivity of the gear and the careful aim divers exercise to 
strike a fish, divers spearfishing are easily be able to avoid aiming in any direction where 
smalltooth sawfish are within their striking range. We therefore believe that incidental 
spearing of smalltooth sawfish is extremely unlikely and discountable. 

BSB pots 
Consistent with our determination in the 2006 Opinion, we believe BSB pot fishing will 
not adversely affect smalltooth sawfish.  This species may be present where BSB pots are 
authorized, but the majority of the fishing effort occurs well north of the species’ core area 
(i.e., off the Carolinas).  There are no historic or recent reports of smalltooth sawfish 
entangled in finfish pot/trap lines. A black sea bass pot/trap line consists of a single rope 
attached to a float at the surface. The rope is generally thicker than the space between 
individual teeth on a smalltooth sawfish’s rostrum, so the rope is unlikely to become 
tangled in its teeth, as are other entanglement threats (e.g., gillnet).  We have no 
information suggesting smalltooth sawfish attempt to feed on animals caught inside traps, 
which is how other animals such as sea turtles become entangled.  Only 6 smalltooth 
sawfish have ever been documented in commercial stone crab or spiny lobster trap gear in 
the last 10 years. Given the much larger number of trap hours in those fisheries, which are 
concentrated with the range of smalltooth sawfish, we believe entanglement in commercial 
trap lines is a very rare occurrence.  Because of the limited amount of fishing areas that 
might overlap the range of smalltooth sawfish, we further believe a smalltooth sawfish 
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becoming entangled in a BSB pot line is extremely unlikely to occur, and is, therefore, 
discountable. 

5.3.1 Types of Interactions with Smalltooth Sawfish and Hook-and Line Gear 

Hook-and-line gear is known to adversely affect smalltooth sawfish via hooking and/or 
entanglement.  Hooking and entanglement can lead to cuts, puncture wounds, or lost rostral 
teeth. Hooked or entangled smalltooth sawfish may potentially also suffer impaired 
swimming or foraging abilities, altered migratory behavior, or altered breeding or 
reproductive patterns, though we have no actual evidence of such effects.  However, 
observer data indicate that regardless of the type of interaction, the vast majority of 
incidentally captured smalltooth sawfish are released alive and in good condition.  The 
following discussion summarizes in greater detail the available information on how 
individual smalltooth sawfish may to respond to interactions with hook-and-line gear.  

Hooking 
Based on hooking observation data from Mote Marine Laboratory bottom longline research 
surveys and reported recreational rod-and-reel fishing encounters, the vast majority of 
smalltooth sawfish are hooked in the mouth (ISED 2014).  Foul-hooking reports are not 
nearly as frequent, but they do occasionally occur.  There is only a single report of a 
smalltooth sawfish deeply hooked (ISED May 2009).  Once hooked, the gangion or leader 
frequently gets wrapped around the animal’s saw.  This may result from slashing during 
the fight, spinning on the line as it is retrieved, or any other action bringing the rostrum in 
contact with the line. 

Based on available data, all smalltooth sawfish caught on vertical lines and most smalltooth 
sawfish caught on bottom longline gear survive. All of these fish were alive upon capture 
and safely released with no apparent harm to the fish.  Between 2007 and 2011, 22 
smalltooth sawfish were observed caught in shark bottom longline gear in the Atlantic and 
Gulf of Mexico. One of the captured animals died from getting tangled in the gangion and 
mainline in 2007.  The remaining captured animals were documented as very active when 
reaching the water’s surface and were released in apparent good health good health 
(Carlson and Richards 2011).  Soak times do not seem to be a factor for smalltooth sawfish 
mortality. It has been hypothesized that because the animal’s natural habit consists of 
lying on the sea floor and using its spiracles to breathe that survivorship should be high 
(Simpfendorfer et al. 2010b).  Thorson (1982) reported that largetooth sawfish caught by 
fishers at night or when no one was present to tag them were left tethered in the water with 
a line tied around the rostrum for several hours with no apparent harmful effects.  
Additional information on survivorship of smalltooth sawfish comes from research using 
bottom longline, nets, and rod and reel.  From 2000-2008, over 130 individuals ranging in 
size from 62 cm to 496 cm were captured, 21 of which were caught on bottom longlines.  
All of these individuals were alive upon capture and safely released with no apparent harm 
to the fish (T. Wiley-Lescher, Haven Worth Consulting, pers. comm. to S. Norton, NMFS, 
July 2013). 

There are no studies on the post-release mortality of smalltooth sawfish.  Based on tag-
recapture data, post-release mortality is expected to be low.  Still, sublethal effects on 
smalltooth sawfish may occur, particularly if the animal is removed from the water.  The 
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weight of the sawfish on dry land (or aboard a vessel) may damage internal organs; 
moreover, the stress of being removed from the water may also cause sublethal effects.  
Because offshore snapper-grouper fishers are expected to only interact with larger animals, 
they are likely less apt to bring sawfish onboard for personal safety reasons. 

5.3.2 Potential Factors Affecting the Likelihood and Frequency of Smalltooth 
Sawfish Interactions with Hook-and-Line Gear 

A variety of factors may affect the likelihood of smalltooth sawfish interactions with hook-
and-line gear. The spatial overlap between fishing effort and smalltooth sawfish 
abundance is the most noteworthy variable involved in anticipating interactions.  Other 
important factors for determining the likelihood and frequency of interactions include the 
types of gear used (e.g., baits, hooks) and the fishing techniques employed.   

Spatial/Temporal Overlap between Fishing Effort and Smalltooth Sawfish  
The spatial distribution of smalltooth sawfish influences the rate of interaction with fishing 
gears. The more abundant smalltooth sawfish are in a given area where fishing occurs, the 
greater the probability a sawfish will interact with gear.  The temporal distribution of 
fishing effort and smalltooth sawfish abundance is also a factor. 

Different life stages of smalltooth sawfish are associated with different habitat types and 
water depths. Very small and small juvenile smalltooth sawfish are most commonly 
associated with shallow water areas of Florida, close to shore and typically associated with 
mangroves (Simpfendorfer and Wiley 2004a).  Since larger (> 200 cm in length) size 
classes of the species are also observed in very shallow waters, it is believed that smaller 
(younger) animals are restricted to shallow waters, while larger animals roam over a much 
larger depth range (Simpfendorfer 2001).  Poulakis and Seitz (2004b) observed that nearly 
half of the encounters with adult-sized sawfish in Florida Bay and the Florida Keys 
occurred in depths from 200-400 ft (70-122 m).  Simpfendorfer and Wiley (2005b) also 
reported encounters in deeper water off the Florida Keys, noting that these were mostly 
reported during winter. Observations on commercial longline fishing vessels and fishery 
independent sampling in the Florida Straits report large sawfish in depths up to 130 ft (~ 40 
m) (J. Carlson, NMFS SEFSC and G.Burgess, FMNH pers. comm.). 

Large juveniles and adult smalltooth sawfish are known to occur in water depths of 100 m 
or more.  Thus, snapper-grouper hook-and-line gears deployed in deeper water are more 
likely to encounter these 2 size classes. 

Soak Time/Number of Hooks 
Bottom longline gear interactions with smalltooth sawfish may be influenced by both soak 
time and the number of hooks fished.  The longer the soak time, the longer a smalltooth 
sawfish may be exposed to an entanglement or hooking threat, increasing the likelihood of 
such an event occurring. Likewise, as the number of hooks fished increases, so does the 
likelihood of an incidental hooking event. 
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Hook Type 
The type of hook (size and shape) may impact the probability and severity of interactions 
with smalltooth sawfish.  The point of a circle hook is turned toward the shank, while the 
point of a J-hook is not. Thus, the configuration of a circle hook may reduce the likelihood 
of foul-hooking interactions because the point of the hook is less likely to accidentally 
become embedded in the smalltooth sawfish’s mouth.  Circle hooks make gut-hookings 
unlikely.  Such interactions are believed to extremely rare and there is only a single known 
record of such despite hook-and-line’s being the most common source of encounter 
records. 

Bait 
Smalltooth sawfish feed primarily on fish and crustaceans.  Mullet, jacks, and ladyfish are 
believed to be their primary food sources (Simpfendorfer 2001).  Smalltooth sawfish are 
reported to subsist on schooling fish such as mullet and clupeids (74 FR 45353, September 
2, 2009). There are no directed studies on the attraction of smalltooth sawfish to bait used 
in the snapper-grouper fishery. 

Environmental Conditions 
Environmental conditions may also play a part in whether or not a smalltooth sawfish 
interacts with hook-and-line gear. Fishing gear can drift according to oceanographic 
conditions, including wind and waves, surface and subsurface currents, etc.; therefore, 
depending on these species’ behavior, environmental conditions, and location of the set, 
smalltooth sawfish can become entangled in the gear.   

5.3.3 Estimating Smalltooth Sawfish Interactions in Hook-and Line Gear 

In the 2006 Opinion, we estimated 2 smalltooth sawfish would be captured in commercial 
bottom longlines, 2 smalltooth sawfish would be caught in commercial vertical lines, and 4 
would be caught in recreational vertical line every 3 years.  No interactions between any 
component of the South Atlantic snapper-grouper hook-and-line fishery (i.e., commercial 
bottom longline or commercial and recreational vertical line) and smalltooth sawfish had 
actually been documented.  However, there were a limited number of interactions 
documented in the hook-and line component of the Gulf of Mexico reef fish fishery, which 
uses similar gear to target many of the same species.  Our 2006 estimates were all from 
using smalltooth sawfish capture estimates established in the 2005 Gulf of Mexico reef fish 
fishery Opinion (NMFS 2005b) as a surrogate for those in the South Atlantic snapper-
grouper commercial bottom longline and commercial and recreational vertical line fishing 
effort. Based on our knowledge of both fisheries and their potential for smalltooth sawfish 
interactions, we determined the Gulf of Mexico reef fish fishery was a reasonable proxy.   

In conducting this consultation, we queried available databases (i.e., the SDDP and ISED), 
which now includes SEFSC fishery observations in addition to captures and sighting 
reported by the public, to see if there were any new records of interactions between 
snapper-grouper hook-and-line gear and smalltooth sawfish.  We also reviewed the 2 most 
recent Opinions on the Gulf of Mexico reef fish fishery (i.e., NMFS 2009a; NMFS 2011c) 
to see if and how our effects analyses and estimates for the Gulf of Mexico reef fish fishery 
that we relied on may have changed.   
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In our query of available databases, we still did not identify any snapper-grouper hook-and-
line records.  Considering there has been almost no observation of the bottom longline 
component, only very limited pilot coverage in the vertical line component, and the self-
reported nature of the SDDP and ISED, though, this was not surprising, especially 
considering the low level of expected interactions.  It is very likely that the small number 
of anticipated smalltooth sawfish captures in the snapper-grouper fishery continue to occur 
undetected. 

In the 2 more recent Opinions on the Gulf of Mexico reef fish fishery, we identified several 
new bottom longline and recreational reports of smalltooth sawfish caught on vertical lines 
targeting reef fish in the Gulf of Mexico; however, the 3-year estimates of 2 smalltooth 
sawfish captures on commercial bottom longline, 2 smalltooth sawfish captures on 
commercial vertical line, and 4 smalltooth sawfish captures on recreational vertical line all 
remained the same as in the 2005 Opinion.   

Having found no new data on which to revise our effect analyses, we concluded there is no 
reason to change our previous estimates of 2 smalltooth sawfish in commercial bottom 
longlines, 2 smalltooth sawfish in commercial vertical lines, and 4 in recreational vertical 
line, every 3 years , and that they are still based on the best available data.  Based on 
previous interaction observations, we believe all smalltooth sawfish captures in the future 
will be released alive with only short-term sublethal effects.   

5.4 Effects on Nassau Grouper 

There are 4 legal methods of harvest in the South Atlantic snapper-grouper fishery action 
area: vertical line (handline, hydraulic, or electric), longline, black sea bass pots, and 
powerheads or spears (except where prohibited in the EEZ).  Of these basic types of gear 
used by commercial and/or recreational fishers, only hook-and-line gear may adversely 
affect Nassau grouper. The other gears will have no effect or are not likely to adversely 
affect Nassau grouper. 

Pot gear is prohibited from Cape Canaveral south (map at 
http://sero.nmfs.noaa.gov/maps_gis_data/fisheries/s_atlantic/index.html), which means it 
will not overlap with the range of the Nassau grouper.  It will have no interactions with, 
and no effect on, the species. 

Divers spearfishing or using powerheads know it is illegal to fish for this species, so they 
would not target Nassau grouper.  Only accidental spearing could lawfully occur under the 
proposed action, although estimating that number would be speculative.  Divers could 
encounter Nassau grouper, and if so, this species could change its behavior to avoid 
coming in close proximity to divers.  Any potential effects from the presence of divers 
spearfishing are expected to result in temporary stress and temporary behavioral 
modification, but the grouper would be expected to resume normal activities without injury 
or meaningful effects on foraging or metabolic costs.  Any effects would be insignificant.   

The use of bottom longlines is only permitted in depths greater than 50 fathoms and only 
north of St. Lucie Inlet, Florida (2710’N). Both pelagic and bottom longline gears are 
authorized for use in the South Atlantic snapper-grouper fishery, but the behavior of the 
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species targeted makes bottom longline the primary type of longline gear used in this 
fishery. Nassau grouper’s range and where bottom longlines are permitted only overlap 
between St. Lucie Inlet and Cape Canaveral.  While longline gear can be used, no discards 
(or landings) of Nassau grouper have been recorded with this gear in the commercial 
portion of the fishery (data on capture by gear type is not available for the recreational 
portion of the fishery). It is possible that the depth restriction eliminates most of the gear 
overlap with Nassau grouper, as the Nassau grouper tend to be a shallow-water grouper.  It 
is also possible that the harvest restriction and disincentives for reporting discards may also 
factor into the lack of data, but we have no means by which to assess this issue.  All 
estimated commercial discards are from hook-and-line gear (bandit, handline, and electric 
gear). Regardless of whether the Nassau grouper incidental take occurs in the commercial 
or recreational sector of the snapper grouper fishery, the fish are captured by some form of 
hook and line. 

The remainder of this section is focused on the effects to the Nassau grouper that are from 
hook-and-line gear (i.e., gear that hooks the species). 

5.4.1 Types of Interactions and General Effects from Hook-and-Line Gear 

Nassau grouper are subject to hooking in snapper-grouper fishery hook-and-line gear.  
Animals take the bait and subsequently are hooked.  After hooking, animals suffer from the 
stress of the capture and can be injured by the hooking (e.g., damage to the mouth or other 
tissues). Barotrauma from rapid decompression, increased time in warm surface waters, 
and increased exposure to predation may result in species mortality.  While it is illegal to 
keep Nassau grouper and they must be returned to the sea, the most significant effect from 
the hooking is that a percentage of the animals that are captured die as a result of the 
interaction. 

5.4.2 Factors Affecting the Likelihood of Nassau Grouper Hooking 

Gear characteristics and fishing techniques (soak times) 
The amount of fishing effort affects the landing of Nassau grouper that are accidentally 
captured by the snapper grouper fishery. Number of fishers, number of trips, and length of 
time gear is left in the water are all important considerations.  More fishing increases the 
probability of hooking this species. 

Spatial overlap of fishing effort and Nassau grouper 
The location of the fishery in relation to the species is a factor influencing the likelihood 
that the snapper grouper fishery will interact with and hook a Nassau grouper.  The range 
of the Nassau grouper in U.S. waters relevant to the proposed action extends from 
approximately Cape Canaveral, Florida to the southernmost part of the Florida Keys.  Only 
that portion of the fishery that occurs in the federal waters of the species’ range is subject 
to effects from the fishery’s gear. 

One of the greatest threats to the Nassau grouper is spawning aggregation overfishing 
(easily taking large numbers of reproducing fish).  No spawning aggregations for this 
species have been documented in action area of the snapper grouper fishery.  Yet, hooking 
of Nassau grouper does occur in the fishery off the coast of Florida. 
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5.4.3 Estimating Interactions and Mortality 

Interactions 
Farmer (2016b) calculated Nassau grouper landings and discards in the snapper-grouper 
fishery. Recreational landings for headboat, MRIP private angler, and MRIP charter mode 
were summarized from the Southeast Fisheries Science Center (SEFSC)’s MRIP-based 
Recreational Annual Catch Limit (ACL) Database (accessed March 2016).  Recreational 
discards for MRIP private angler and charter mode were also summarized from the 
Recreational Annual Catch Limit (ACL) Database (accessed March 2016).  Headboat 
discards were summarized based on captain reported releases from the Southeast Region 
Headboat Survey (SRHS) logbook program (accessed 2016).  The recreational data is 
based on MRIP surveys which are expanded from intercepts to approximate the landings 
and discards across all recreational anglers.  The Headboat data (SRHS) is based on 
captain's logbooks that are expanded for non-reporting to provide an estimate across all 
headboats. We believe that 100% of effort is covered by the estimation procedures.  
Commercial landings were summarized from the SEFSC Commercial ACL Database 
(accessed Dec 2015). Commercial discards per unit effort by were computed for Nassau 
grouper by year and gear from the SEFSC’s Supplemental Discard Logbook Program 
(accessed April 2016).  The Supplemental Discard Logbook Program began in 2001 and 
has provided approximately 20% random sampling coverage of the South Atlantic snapper-
grouper fishery since 2002. Discard per unit effort estimates were expanded by the total 
effort in the snapper-grouper fishery south of 28°N, based on information from the 
SEFSC’s CFLP (April 2016). The range for this analysis was truncated near Cape 
Canaveral to reflect the distribution of Nassau grouper.  Uncertainty was expressed as 95% 
confidence intervals. Snapper-grouper trips were defined as any commercial trip landing at 
least 1 lb of a species in the snapper-grouper FMU.  Effort was defined as hook-hours for 
hook-and-line gears (includes handline and electric/bandit rig), yard-hours for gillnet, 
number of traps for trap gear, total hooks fished on a trip for buoy gear and longline gear, 
and number of divers for spear and powerhead gear.  The commercial landings are 
summarized from the ACL database, which incorporates all available dealer reports. 

Farmer (2016b) reported that the annual average of Nassau grouper that were caught in the 
recreational component of the snapper-grouper fishery over the last 10 years was 
approximately 1,327.  The annual average of Nassau grouper caught in the commercial 
component of the fishery over the last 10 years was 60.  Over the last 10 years, a total of 
approximately 1,387 Nassau grouper have been captured annually in the fishery.  This is 
the number of annual interactions we expect to occur in the future. 

Mortality 
No information exists on injury or post-release mortality for Nassau grouper captured in 
the snapper grouper fishery (Farmer 2016b).  Estimates of Nassau grouper release 
mortality are probably best approximated in the snapper-grouper fishery by estimates for 
red grouper (Epinephelus morio), given their similarity with regards to appearance, 
behavior, and phylogeny (Farmer 2016b).  The Southeast Data, Assessment, and Review 

201 



 
 

 

 

 

Stock Assessment Report of 2010 (SEDAR 2010) summarized release mortality estimates 
for red grouper. The Commercial and Recreational workgroups recommended discard 
mortality rates of 20%, and the Assessment Workshop supported this figure; however, the 
Review Panel was concerned with the lack of empirical data to support the discard 
mortality estimate of 20%.  Sensitivity runs were performed that varied this estimate from 
10-70%. These results support the high impact of this parameter.  In the absence of any 
substantive empirical data, the panel did not see a strong basis to change the value from 
20%. Still, it seems clear that attempts should be made to obtain a more accurate estimate 
of both immediate and delayed discard mortality.  In this Opinion we adopt 20%. 

Applying the 20% rate to the annual average number of expected Nassau groupers caught 
provides an annual average expected mortality of approximately 282 fish (269.4 
recreational + 12 commercial) (Farmer 2016b).  (NOTE: 1,322*0.2=264.4 (recreational 
mortalities); 5 (accidentally landed recreationally); 60*0.2=12 (commercial); Total 
265.4+5+12=281.4). 
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6.0 Cumulative Effects  

Cumulative effects include the effects of future state, tribal, local, or private actions that 
are reasonably certain to occur within the action area of this Opinion.  Future federal 
actions that are unrelated to the proposed action are not considered in this section because 
they require separate consultation pursuant to Section 7 of the ESA. 

Human-induced mortality and/or injury of NARWs, sea turtles, smalltooth sawfish, and 
Nassau grouper occurring in the action area are reasonably certain to occur in the future.  
The sources of those effects include vessel interactions, ingestion of marine debris, 
pollution, and global climate change.  While the combination of these activities may 
prevent or slow the recovery of populations of NARWs, sea turtles, smalltooth sawfish, 
and Nassau grouper, the magnitude of these effects is currently unknown. 

6.1 Vessel Interactions 

NMFS’s STSSN data indicate that vessel interactions are responsible for a large number of 
sea turtles stranding within the action area each year.  Such collisions are reasonably 
certain to continue into the future.  Collisions with boats can stun or easily kill sea turtles, 
and many stranded sea turtles have obvious propeller or collision marks (Dwyer et al. 
2003). Still, it is not always clear whether the collision occurred pre- or post-mortem.  We 
believe that sea turtle injuries and mortalities by vessel interactions will continue in the 
future. An estimate of the number of sea turtles that will likely be killed by vessels is not 
available from data at this time.   

Various types and sizes of vessels are involved in ship strikes with large whales, including 
container/cargo ships/freighters, tankers, steamships, U.S. Coast Guard vessels, U.S. Navy 
vessels, cruise ships, ferries, recreational vessels, fishing vessels, whale-watching vessels, 
and other vessels. As we outlined in Section 3.2.1, over the last decade, an average of 
approximately 2 known vessel collision-related NARW deaths have occurred annually.  
NMFS believes the actual number of deaths can possibly be higher than those documented, 
as some deaths likely go undetected or unreported.  We expect that collisions that result in 
serious injury or mortality of NARWs are reasonably certain to continue into the future at 
approximately the same level that is currently occurring. 

Because smalltooth sawfish and Nassau grouper are benthic species, vessel strikes are not 
considered a threat to them in the action area. 

6.2 Pollution 

Human activities in the action area causing pollution are reasonably certain to continue in 
the future, as are impacts from them on NARWs, sea turtles, smalltooth sawfish, and 
Nassau grouper. However, the level of impacts cannot be projected.  Marine debris (e.g., 
discarded fishing line or lines from boats) can entangle sea turtles in the water and drown 
them.  Sea turtles commonly ingest plastic or mistake debris for food. Excessive turbidity 
due to coastal development and/or construction sites could influence sea turtle foraging 
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behavior. As mentioned previously, sea turtles are not very easily affected by changes in 
water quality or increased suspended sediments, but if these alterations make habitat less 
suitable for sea turtles and hinder their capability to forage, eventually they would tend to 
leave or avoid these areas (Ruben and Morreale 1999). 

6.3 Global Climate Change 

Global climate change is likely adversely, affecting NARWs, sea turtles, smalltooth 
sawfish, and Nassau grouper. Some of the likely effects commonly mentioned are sea 
level rise, increased frequency of severe weather events and fluctuation of precipitation 
levels, and change in air and water temperatures.  The effects on ESA-listed species are 
unknown at this time.  There are multiple hypothesized effects to NARWs, sea turtles, 
smalltooth sawfish, and Nassau grouper including changes in their range and distribution 
as well as prey distribution and/or abundance due to water temperature changes.  Ocean 
acidification may also negatively affect marine life, particularly organisms with calcium 
carbonate shells that serve as important prey items for many species.  Global climate 
change may also affect reproductive behavior in sea turtles, including earlier onset of 
nesting, shorter intervals between nesting, and a decrease in the length of nesting season.  
Sea level rise may also reduce the amount of nesting beach available.  Changes in air 
temperature may also affect the sex ratio of sea turtle hatchlings.  Water temperature is a 
main factor affecting the distribution of large whales, and it may affect the range of 
NARWs. A decline in reproductive fitness as a result of global climate change could have 
profound effects on the abundance and distribution of sea turtles in the Atlantic.   
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7.0 Jeopardy Analyses 

The analyses conducted in the previous sections of this Opinion serve to provide a basis to 
determine whether the proposed action would be likely to jeopardize the continued 
existence of NARWS, sea turtles, smalltooth sawfish, or Nassau grouper.  In Section 5, we 
outlined how the proposed action would affect these species at the individual level and the 
extent of those effects in terms of the number of associated interactions, captures, and 
mortalities of each species to the extent possible with the best available data.  Now we 
assess each of these species’ response to this impact, in terms of overall population effects, 
and whether those effects of the proposed action, in the context of the status of the species 
(Section 3), the environmental baseline (Section 4), and the cumulative effects (Section 6), 
are likely to jeopardize their continued existence in the wild. 

To “jeopardize the continued existence of…” means to “engage in an action that 
reasonably would be expected, directly or indirectly to reduce appreciably the likelihood of 
both the survival and the recovery of a listed species in the wild by reducing the 
reproduction, numbers, or distribution of that species” (50 CFR 402.02).  Thus, in making 
this determination for each species, we must look at whether the proposed actions directly 
or indirectly reduce the reproduction, numbers, or distribution of a listed species.  Then if 
there is a reduction in 1 or more of these elements, we evaluate whether it would be 
expected to cause an appreciable reduction in the likelihood of both the survival and the 
recovery of the species. 

The NMFS and USFWS’s ESA Section 7 Handbook (USFWS and NMFS 1998) defines 
survival and recovery, as they apply to the ESA’s jeopardy standard.  Survival means “the 
species’ persistence… beyond the conditions leading to its endangerment, with sufficient 
resilience to allow recovery from endangerment.”  Survival is the condition in which a 
species continues to exist into the future while retaining the potential for recovery.  This 
condition is characterized by a sufficiently large population, represented by all necessary 
age classes, genetic heterogeneity, and number of sexually mature individuals producing 
viable offspring, which exists in an environment providing all requirements for completion 
of the species’ entire life cycle, including reproduction, sustenance, and shelter.  Recovery 
means “improvement in the status of a listed species to the point at which listing is no 
longer appropriate under the criteria set out in Section 4(a)(1) of the Act.” Recovery is the 
process by which species’ ecosystems are restored and/or threats to the species are 
removed so self-sustaining and self-regulating populations of listed species can be 
supported as persistent members of native biotic communities. 

The status of each listed species or DPS likely to be adversely affected by the continued 
operation of the South Atlantic snapper-grouper fishery is reviewed in Section 3.  For any 
species listed globally, our jeopardy determination must find the proposed action will 
appreciably reduce the likelihood of survival and recovery at the global species range.  For 
any species listed as DPSs; a jeopardy determination must find the proposed action will 
appreciably reduce the likelihood of survival and recovery of that DPS.   
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7.1 NARWs 

As discussed in section 5, the proposed action could result in some nonlethal disturbance of 
NARW. For example, on extremely rare occasions, divers may encounter NARWs at a 
moderate- to long-distance while diving.  In these types of instances, there may be potential 
behavioral effects to the whales (e.g., change in swim speed or direction, curious 
approaches); however, these effects are expected to be temporary and insignificant.  The 
individuals suffering stress and nonlethal interactions are expected to recover such that the 
potential nonlethal interaction would not have any measurable impact on the reproduction, 
numbers, or distribution of these species. 

As also discussed in section 5.1.3, we estimated that the number of annual lethal takes for 
NARWs from BSB trap/pot gear ranged from an estimated minimum of 0.005 to a 
maximum of 0.08.  A number of our assumptions in building the model to estimate the 
number of lethal takes for NARWs from BSB trap/pot gear were based on a precautionary 
approach. The most conservative of our assumptions were (1) 25.9% of NARWs in the 
action area are entangled annually, (2) the number of NARWs estimated to be entangled in 
BSB trap/pot gear were applied to both regional models (NC and FL-SC), and (3) 5% of all 
estimated entangled whales within the action area were a result of BSB trap/pot gear.  For a 
discussion of why these precautionary assumptions were applied, please see Section 5.1.3.  
The minimum, median, and maximum scenarios are based on risk assessments from 
different fishing catch rate scenarios and environmental variables that would effect NARW 
presence (a full discussion is available from Farmer et al. 2016).  The maximum scenario 
assumes the most extreme cases in all aspects of the model whereas the minimum scenario 
assumes the most conservative case.  The median is essentially the midpoint of these 
scenarios and therefore, we would anticipate being a more likely reflection of reality, 
especially given the conservative input that was used in the modeling.  The median 
scenario for both regions indicates that lethal takes from black sea bass trap pot/gear is 
between 0.02-0.04. This equates to 1 estimated lethal entanglement approximately every 
25 to 42 years. 

A reduction in the distribution of NARWs is not expected from 1 estimated lethal 
entanglement every 25 to 42 years.  Given the species’ large geographic range and area 
used by NARWs, and negligible impact that the proposed action would have on the 
number of animals present off the southeast United States, this anticipated level of 
mortality is not expected to have any impact on the overall distribution of NARWs. 

A potential entanglement could reduce the number of NARWs in the population, compared 
to their numbers in the absence of the proposed action.  This would result in a reduction in 
future reproduction, assuming the individual was a female and would have survived 
otherwise to reproduce. If it was a male, the genetic contribution from that individual 
would be lost. Whether this reduction in numbers and reproduction would appreciably 
reduce the likelihood of survival of the NARWs depends on the probable effect the 
changes in numbers and reproduction would have relative to current population sizes and 
trends. 

The current understanding of the NARW population trend is unclear.  The 2015 SAR 
suggests that there is positive and slowly accelerating trend in population size for NARWs 
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from 1990-2011 (Waring et al. 2016).  These data reveal a significant increase in the 
number of catalogued whales with a geometric mean growth rate for this period of 2.8% 
(Waring et al. 2016).  However, we have some concerns whether this trend will be 
maintained in the future based on other metrics and more recent events.  For instance, the 
population growth rate for other well-studied right whale populations is between 6-7%, 
which is essentially double that of the NARW population (Best et al. 2001a).  Kraus et al. 
(2016) states that NARW calving rates have dropped by nearly 40% since 2010. We also 
have concerns that the number of NARWs sighted in the Southeast United States during 
calving season has also declined since 2012, averaging 174 sighted whales from 2007-2011 
to 40 sighted whales from 2012-2016 (representing a 77% decline in sighted whales) 
(Right Whale Consortium 2014; K. Jackson, personal communication, July 21, 2016).  
Newly published literature examining the health of the NARWs shows that health scores 
declined over the three decades examined (1980-2008), with significantly lower health 
scores for all demographic groups (except pregnant females) in the 2000s (Rolland et al. 
2016). More analyses and research are needed before a discernable conclusion can be 
reached regarding the current NARW population trend.  While uncertainty surrounds the 
population trend of this species, we must determine whether the takes under the proposed 
action are too high to allow survival and recovery given the current status of the species 
and uncertain population trajectory.  We must evaluate whether the effects of the fishery as 
now proposed, considered in context of the environmental baseline and cumulative effects, 
are expected to appreciably reduce the likelihood of both the survival and the recovery of 
species in the wild. To try to answer this question, we examined the total population size 
relative to anticipated take levels, taking into account the period over which the take would 
occur. 

The mortality of 1 NARW from the proposed action would represent approximately 0.22% 
(1/476) of the current minimum population estimate for 476 NARWs.  This calculation 
does not account for any additional deaths of dependent calves that may result from 
mothers that were entangled and subsequently died.  We did not have enough information 
on right whale demographics within the Southeast U.S. and their entanglement rates to 
make assumptions regarding dependent calf deaths in the calculations.  However, the RRU 
analysis (please refer to Section 5.1) was based on calculations that used a conservative 
overestimate for overall NARW entanglement rates (e.g., 42.74 animals per year), as well 
as a conservative overestimation of apportionment of entanglements to the NC and SC/FL 
regions (2.14 to each).  These conservative overestimates qualitatively provide some buffer 
to the impact of the action from the possible loss of a dependent calf.  One NARW (adult, 
juvenile, or adult/with calf) mortality take would occur every 25 to 42 years, reducing the 
intensity of the impact (i.e., in contrast to if it were annually).  This level of removal is very 
small and contributes only minimally to the overall mortality on the population.  
Additionally, we expect the proposed action would contribute approximately 1.2% 
(.04/3.4) up to 2.4% (if mother and calf were lost) to existing expected annual mortality 
and serious injury of 3.4 NARWs due to overall fishery entanglements.  We believe that 
the incidental take and resulting mortality of NARW associated with the proposed action 
are not reasonably expected to cause an appreciable reduction in the likelihood of survival 
of the species over at least the next several decades, and we expect the NARW population 
to remain large enough and to retain the potential for recovery.  We believe the threat from 
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entanglement in fishing gear is still significant and efforts to reduce interactions are key to 
conservation of the species.  The effects of the proposed action will most directly affect the 
overall size of the population, which we believe is currently sufficiently large to withstand 
this very low level of impact, and the proposed action will not cause the population to lose 
genetic heterogeneity, broad demographic representation, or successful reproduction, nor 
affect the species ability to meet its lifecycle requirements, including reproduction, 
sustenance, and shelter. 

In addition to analyzing the effects of the action on survival of the species, NMFS is 
required to consider what impacts it will have on recovery.  Recovery means: improvement 
in the status of a listed species to the point at which listing is no longer appropriate under 
the criteria set out in section 4(a)(1) of the Act.  Said another way, recovery is the process 
by which species’ ecosystems are restored and/or threats to the species are removed so self-
sustaining and self-regulating populations of listed species can be supported as persistent 
members of native biotic communities. 

The goal of the 2005 revised Recovery Plan for the NARW is to recover NARWs to a level 
sufficient to warrant their removal from the List of Endangered and Threatened Wildlife 
and Plants under the ESA.  The intermediate goal is to reclassify the species from 
endangered to threatened. The revised Recovery Plan states that NARWs may be 
considered reclassifying to threatened when all of the following have been met: 

1) the population ecology (range, distribution, age structure, and gender ratios, etc.) and 
vital rates (age-specific survival, age-specific reproduction, and lifetime reproductive 
success) of right whales are indicative of an increasing population. 

2) the population has increased for a period of 35 years at an average rate of increase 
equal to or greater than 2% per year.. 

3) none of the known threats to NARWs (summarized in the five listing factors) are known 
to limit the population’s growth rate. 

All of these address the need for an increasing population growth rate.  While the proposed 
action does not further the objectives to improve the rate, given the low level of removal of 
1 NARW every 25 to 42 years, the effects of the action are not expected to appreciably 
impact the NARW population’s ecology or vital rates.  The impacts are sufficiently small 
as to have minimal impact on these aspects of the population.  The removal of 1 NARW 
every 25 to 42 years is also not expected to appreciably impact the trend of the NARW 
population. While the proposed action does not increase the population growth rate, the 
small 0.22% reduction every 25 to 42 years is not expected to appreciably impact the 
average rate of increase of the NARW population. 

The Recovery Plan also lists the objective that: 

4) given current and projected threats and environmental conditions, the right whale 
population has no more than a 1% chance of quasi-extinction in 100 years.  Above we 
determined that the mortality of NARW associated with the proposed action is not 
reasonably expected to cause an appreciable reduction in the likelihood of survival of the 
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species over at least the next several decades, and we expect the NARW population to 
remain large enough and to retain the potential for recovery.  Therefore, we believe that the 
proposed action will not increase the chances of quasi-extinction in 100 years.  

Conclusion 
In conclusion, we believe that the lethal and nonlethal takes of NARWs associated with the 
proposed action are not expected to cause an appreciable reduction in the likelihood of both 
the survival and recovery of the species in the wild.  Although any level of take and 
mortality theoretically has a negative effect on the overlying population, we believe the 
take and mortality associated with the proposed action, relative to the magnitude of other 
impacts, are not detectable.  The impacts from the continued authorization of the fishery 
will not appreciably affect the population’s persistence into the future or its potential for 
recovery. 

7.2 Sea Turtles 

Some sea turtle species are listed as a single species distributed globally; therefore, a 
jeopardy determination must find the proposed action will appreciably reduce the 
likelihood of such species’ survival and recovery at the scale of its global range.  Nine 
DPSs for loggerheads and 11 for green sea turtles have been identified.  The loggerhead 
DPS potentially affected by the proposed action is the Northwest Atlantic DPS, listed as 
threatened. Two green sea turtle DPSs (North Atlantic DPS and South Atlantic DPS) may 
occur in the action area. Therefore, for loggerhead and green sea turtles, a jeopardy 
determination must find the proposed action will appreciably reduce the likelihood of 
survival and recovery of these DPSs. 

7.2.1 Loggerhead Sea Turtles (NWA DPS) 

The proposed action may result in up to 617 loggerhead sea turtle captures, 421 of which 
are expected to be nonlethal and 196 of which are expected to be lethal, and up to 12 lethal 
loggerhead sea turtle vessel strikes for a combined total of up to 629 takes, 421 of which 
are expected to be nonlethal and 208 of which are expected to be lethal, every 3 years.  The 
potential nonlethal capture and release of 421 loggerhead sea turtles every 3 years is not 
expected to have a measurable impact on the reproduction, numbers, or distribution of this 
species. The individuals suffering nonlethal injuries are expected to fully recover such that 
no reductions in reproduction or numbers of loggerhead sea turtles are anticipated.  The 
captures may occur anywhere in the action area, and the action area encompasses a tiny 
portion of the overall range/distribution of the NWA DPS of loggerhead sea turtles.  Since 
any incidentally caught animal would be released within the general area where caught, no 
change in the distribution of loggerhead sea turtles is anticipated.   

The estimated maximum of 208 lethal takes every 3 years associated with the proposed 
action represents a reduction in numbers.  These lethal takes would also result in a future 
reduction in reproduction as a result of lost reproductive potential, as some of these 
individuals would be females who would have survived other threats and reproduced in the 
future, thus eliminating each female individual’s contribution to future generations.  For 
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example, an adult female loggerhead sea turtle can lay 3 or 4 clutches of eggs every 2-4 
years, with 100-130 eggs per clutch. Thus the loss of adult female sea turtles could 
preclude the production of thousands of eggs and hatchlings of which a small percentage 
would be expected to survive to sexual maturity.  A reduction in the distribution of 
loggerhead sea turtles is not expected from lethal takes attributed to the proposed action.  
Because all the potential interactions are expected to occur at random throughout the 
proposed action area, which accounts for a tiny fraction of the species’ overall range, the 
distribution of loggerhead sea turtles is expected to be unaffected.  

Whether or not the reductions in loggerhead sea turtle numbers and reproduction attributed 
to the proposed action would appreciably reduce the likelihood of survival for loggerheads 
depends on what effect these reductions in numbers and reproduction would have on 
overall population sizes and trends, i.e., whether the estimated reductions, when viewed 
within the context of the environmental baseline, status of the species, and cumulative 
effects are of such an extent that adverse effects on population dynamics are appreciable.  
In Section 3.2.3, we reviewed the status of the species in terms of nesting and female 
population trends and several of the most recent assessments based on population modeling 
(i.e., (Conant et al. 2009; NMFS-SEFSC 2009).  Below, we synthesize what that 
information means in general terms and in the more specific context of the proposed 
action. 

Loggerhead sea turtles are a slow growing, late-maturing species. Because of their 
longevity, loggerhead sea turtles require high survival rates throughout their life to 
maintain a population.  In other words, late-maturing species cannot tolerate much 
anthropogenic mortality without going into decline.  Conant et al. (2009) concluded 
loggerhead natural growth rates are small, natural survival needs to be high, and even low 
to moderate mortality can drive the population into decline.  Because recruitment to the 
adult population takes many years, population modeling studies suggest even small 
increased mortality rates in adults and subadults could substantially impact population 
numbers and viability (Chaloupka and Musick 1997; Crouse et al. 1987; Crowder et al. 
1994). 

SEFSC (2009) estimated the minimum adult female population size for the NW Atlantic 
DPS in the 2004-2008 timeframe to likely be between approximately 20,000-40,000 
individuals (median 30,050), with a low likelihood of being as many as 70,000 individuals.  
Another estimate for the entire western North Atlantic population was a mean of 38,334 
adult females using data from 2001-2010 (Richards et al. 2011).  A much less robust 
estimate for total benthic females in the western North Atlantic was also obtained, with a 
likely range of approximately 30,000-300,000 individuals, up to less than 1 million.   

NMFS-NEFSC (2011) preliminarily estimated the loggerhead population in the 
Northwestern Atlantic Ocean along the continental shelf of the Eastern Seaboard during the 
summer of 2010 at 588,439 individuals (estimate ranged from 381,941 to 817,023) based 
on positively identified individuals.  The NMFS-NEFSC’s point estimate increased to 
approximately 801,000 individuals when including data on unidentified sea turtles that 
were likely loggerheads. The NMFS-NEFSC (2011) underestimates the total population of 
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loggerheads since it did not include Florida’s east coast south of Cape Canaveral or the 
Gulf of Mexico, which are areas where large numbers of loggerheads are also expected.  In 
other words, it provides an estimate of a subset of the entire population.   

Florida accounts for more than 90% of U.S. loggerhead nesting.  The Florida Fish and 
Wildlife Conservation Commission conducted a detailed analysis of Florida's long-term 
loggerhead nesting data (1989-2015). They indicated that following a 24% increase in 
nesting between 1989 and 1998, nest counts declined sharply from 1999 to 2007.  
However, annual nest counts showed a strong increase (74%) from 2008 to 2015.  
Examining only the period between the high-count nesting season in 1998 and the most 
recent nesting season (2015), researchers found a slight but nonsignificant increase, 
indicating a reversal of the post-1998 decline.  The overall change in counts from 1989 to 
2015 was significantly positive (38%); however, it should be noted that wide confidence 
intervals are associated with this complex data set (http://myfwc.com/research/wildlife/sea-
turtles/nesting/loggerhead-trends/). 

As described in the Status of Species section, we believe that the DWH oil spill event had 
an adverse impact on loggerhead sea turtles, and resulted in mortalities of individuals, 
along with lingering impacts resulting from nest relocations, nonlethal exposure, and 
foraging resource impacts.  However, there is no information to indicate, or basis to 
believe, that a significant population-level impact has occurred that would have changed 
the species’ status to an extent that the expected interactions with proposed action activities 
would result in a detectable change in the population status of the NWA DPS of 
loggerhead turtles. This is especially true given the size of the population and that, unlike 
Kemp’s ridleys, the NWA DPS is proportionally much less intrinsically linked with the 
Gulf of Mexico. 

It is possible that the DWH oil spill event reduced that survival rate of all age classes to 
varying degrees, and may continue to do so for some undetermined time into the future.  
However, there is no information at this time that it has, or should be expected to have, 
substantially altered the long-term survival rates in a manner that would significantly 
change the population dynamics compared to the conservative estimates used in this 
Opinion. Any impacts are not thought to alter the population status to a degree in which 
the number of mortalities from the proposed action could be seen as reducing the 
likelihood of survival and recovery of the species. 

Abundance estimates accounting for only a subset of the entire loggerhead sea turtle 
population in the western North Atlantic indicate the population is large (i.e., several 
hundred thousand individuals). Nesting trends have been significantly increasing over 
several years.  Additionally, our estimate of future takes is not a new source of impacts on 
the species.  The same or a similar level of captures has occurred in the past, yet we have 
still seen positive trends in the status of this species.   

The proposed action could remove up to 208 individuals every 3 years annually.  These 
removed individuals represent approximately 0.054% every 3 years of the low end of the 
NMFS-SEFSC (2011) estimate that reflects a subset of the entire loggerhead population in 
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the western North Atlantic Ocean. While the loss of 208 individuals every 3 years is an 
impact to the population, in the context of the overall population’s size and current trend, it 
would not be expected to result in a detectable change to the population numbers or trend.  
The amount of loss is likely smaller than the error associated with estimating (through 
extrapolation) the overall population in the 2011 report.  Consequently, we expect the 
western North Atlantic population to remain large (i.e., hundreds of thousands of 
individuals) and to retain the potential for recovery, and the proposed action to not cause 
the population to lose genetic heterogeneity, broad demographic representation, or 
successful reproduction, nor affect loggerheads’ ability to meet their lifecycle 
requirements, including reproduction, sustenance, and shelter. 

The loggerhead recovery plan defines the recovery goal as “…ensur[ing] that each 
recovery unit meets its Recovery Criteria alleviating threats to the species so that 
protection under the ESA is no longer necessary” (NMFS and USFWS 2008).  The plan 
then identifies 13 recovery objectives needed to achieve that goal.  Elements of the 
proposed action support or implement the specific actions needed to achieve a number of 
these recovery objectives. Thus, we do not believe the proposed action impedes the 
progress of the recovery program or achieving the overall recovery strategy.   

The recovery plan for the Northwest Atlantic population of loggerhead sea turtles (NMFS 
and USFWS 2009) lists the following recovery objectives that are relevant to the effects of 
the proposed action: 

Objective: Ensure that the number of nests in each recovery unit is increasing and 
that this increase corresponds to an increase in the number of nesting 
females 

Objective: Ensure the in-water abundance of juveniles in both neritic and oceanic 
habitats is increasing and is increasing at a greater rate than strandings of 
similar age classes 

Objective: Minimize bycatch in domestic and international commercial and 
artisanal fisheries 

Objective: Minimize trophic changes from fishery harvest and habitat alteration 

The recovery plan anticipates that, with implementation of the plan, the western North 
Atlantic population will recover within 50-150 years, but notes that reaching recovery in 
only 50 years would require a rapid reversal of the then-declining trends of the NRU, 
PFRU, and NGMRU. Recovery is the process of removing threats so self-sustaining 
populations persist in the wild. The proposed action would not impede progress on 
carrying out any aspect of the recovery program or achieving the overall recovery strategy.  
The recovery plan estimates that the population will reach recovery in 50-150 years 
following implementation of recovery actions.  The minimum end of the range assumes a 
rapid reversal of the current declining trends; the higher end assumes that additional time 
will be needed for recovery actions to bring about population growth. 
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Recovery Objective No. 1, “Ensure that the number of nests in each recovery unit is 
increasing…,” is the plan’s overarching objective and has associated demographic criteria.  
Nesting trends have been significantly increasing over several years.  As noted previously, 
we believe the future takes predicted will be similar to the levels of take that has occurred 
in the past and those past takes did not impede the positive trends we are currently seeing 
in nesting during that time.  We also indicated that the potential lethal take of 208 
loggerhead sea turtles over the future every 3 years is so small in relation to the overall 
population, that it would be hardly detectable.  For these reasons, we do not believe the 
proposed action will impede achieving this recovery objective. 

Continuation of the proposed action is not believed to be counter to the recovery plan’s 
Objective No. 10: “minimize bycatch in domestic and international commercial and 
artisanal fisheries.”  While bycatch may still occur during fisheries independent 
monitoring, techniques are used to keep bycatch at levels far below bycatch occurring in 
commercial and recreational fisheries using similar gears, and to avoid or minimize lethal 
bycatch. For these reasons, we do not believe the proposed action will impede achieving 
this recovery objective. 

Conclusion 
The effects associated with the proposed action are not expected to cause an appreciable 
reduction in the likelihood of either the survival or recovery of the NWA DPS of the 
loggerhead sea turtle in the wild. 

7.2.2 Green Sea Turtles (NA and SA DPS) 

Mixed-stock analyses of foraging grounds show that green sea turtles from multiple nesting 
beaches commonly mix at feeding areas across the Caribbean and Gulf of Mexico, with 
higher contributions from nearby large nesting sites and some contribution estimated from 
nesting populations outside the DPS (Bass et al. 1998; Bass and Witzell 2000; Bjorndal 
and Bolten 2008; Bolker et al. 2007). In other words, the proportion of animals on the 
foraging grounds from a given nesting beach is proportional to the overall importance of 
that nesting beach to entire DPS. For example, Tortuguero, Costa Rica, is largest nesting 
beach in the NA DPS and the number of animals from that nesting beach on foraging 
grounds were higher than from any other nesting beach.  More specifically, Lahanas et al. 
(1998) showed that juvenile green sea turtles in the Bahamas originate mainly from 
western the Caribbean (Tortuguero, Costa Rica) (79.5%) (NA DPS) but that a significant 
proportion may be coming from the eastern Caribbean (Aves Island/Suriname; 12.9%) (SA 
DPS). 

Flipper tagging studies provide additional information on the co-mingling of turtles from 
the NA DPS and SA DPS. Flipper tagging studies on foraging grounds and/or nesting 
beaches have been conducted in Bermuda (Meylan et al. 2011), Costa Rica (Troeng et al. 
2005), Cuba (Moncada et al. 2006), Florida (Johnson and Ehrhart 1996; Kubis et al. 2009), 
Mexico (Zurita et al. 2003; Zurita et al. 1994), Panama (Meylan et al. 2011), Puerto Rico 
(Collazo et al. 1992; Patricio et al. 2011), and Texas (Shaver 1994; Shaver 2002).  Nesters 
have been satellite tracked from Florida, Cuba, Cayman Islands, Mexico, and Costa Rica.  
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Troeng et al. (2005) report that while there is some crossover of adult female nesters from 
NA DPS into the SA DPS, particularly in the equatorial region where the DPS boundaries 
are in closer proximity to each other, NA DPS nesters primarily use the foraging grounds 
within the NA DPS. 

As discussed in 3.2.6, within U.S. waters individuals from both the NA and SA DPSs can 
be found on foraging grounds. While there are currently no in-depth studies available to 
determine the percent of NA and SA DPS individuals in any given location, an analysis of 
cold-stunned green turtles in St. Joseph Bay, Florida (northern Gulf of Mexico) found 
approximately 4% of individuals came from nesting stocks in the SA DPS.  On the Atlantic 
coast of Florida, a study on the foraging grounds off Hutchinson Island found that 
approximately 5% of the turtles sampled came from the SA DPS (Bass and Witzell 2000).  
All of the individuals in both studies were benthic juveniles.   

Taken together, this information suggests that the vast majority of the anticipated captures 
in the Gulf of Mexico and South Atlantic regions are likely to come from the NA DPS.  
However, it is possible that animals from the SA DPS could be captured during the 
proposed action. For these reasons, we will act conservatively and conduct 2 jeopardy 
analyses, 1 for each DPS.  The NA DPS analysis will assume, based on Bass and Witzell 
(2000) that 95% of animals captured during the proposed action are from that DPS.  Our 
analysis of the SA DPS will consider that 5% of the green sea turtles affected by the 
proposed action are from the SA DPS.  Applying these percentages to our estimated takes 
of 116 green sea turtles (72 nonlethal and 44 lethal) every 3 years and rounding in such a 
way as to conservatively assume the most lethal captures, resulted in estimate of up to 111 
green sea turtles from the NA DPS (116*0.95=110.2, rounded up), of which 69 are 
expected to be nonlethal (72*0.95=68.4, rounded up) and 42 are expected to be lethal 
(44*0.95=41.8, rounded up) and up to 6 green sea turtles from the SA DPS (116*0.05= 5.8, 
rounded up), of which 3 are expected to be nonlethal [72*0.05=3.6, rounded down] and 3 
are expected to be lethal [44*0.05=2.2]); no more than 116 green sea turtles combined 
during any 3 year period. We note rounding when splitting the take into the two DPSs 
results in a slightly higher combined total (i.e., 117 instead of 116) than the 3-year actual 
estimate.  

7.2.2.1 NA DPS 

The proposed action may result in 111 green sea turtle takes from the NA DPS (69 
nonlethal, 42 lethal) every 3 years. The potential nonlethal capture of 69 green sea turtles 
from the NA DPS every 3 years is not expected to have any measurable impact on the 
reproduction, numbers, or distribution of these species.  The individuals suffering nonlethal 
injuries are expected to fully recover such that no reductions in reproduction or numbers of 
green sea turtles are anticipated.  The captures may occur anywhere in the action area, 
which encompasses only a tiny portion of green sea turtles’ overall range/distribution 
within the NA DPS.  Because any incidentally caught animal would be released within the 
general area where caught, no change in the distribution of NA DPS green sea turtles is 
anticipated.   
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The potential lethal take of 42 green sea turtles from the NA DPS every 3 years would 
reduce the number of NA green sea turtle DPS, compared to their numbers in the absence 
of the proposed action, assuming all other variables remained the same.  Lethal takes 
would also result in a potential reduction in future reproduction, assuming some 
individuals would be females and would have survived otherwise to reproduce.  For 
example, an adult green sea turtle can lay 1-7 clutches (usually 2-3) of eggs every 2-4 
years, with 110-115 eggs/nest, of which a small percentage is expected to survive to sexual 
maturity.  The anticipated lethal takes are expected to occur anywhere in the action area, 
and sea turtles generally have large ranges in which they disperse; thus, no reduction in the 
distribution of green sea turtles within the NA DPS is expected from these captures. 

Whether the reductions in numbers and reproduction of this species would appreciably 
reduce its likelihood of survival depends on the probable effect the changes in numbers and 
reproduction would have relative to current population sizes and trends.  In Section 3.2.5, 
we presented and discussed information on estimates of the number of nesting females and 
nesting trends at primary nesting beaches.  We also presented the results of PVAs for 
Tortuguero, Costa Rica, and Florida, USA.  Below we review the details of that 
information.  
Seminoff et al. (2015) estimated that there are greater than 167,000 nesting females in the 
NA DPS. The nesting at Tortuguero, Costa Rica, accounts for approximately 79% of that 
estimate (approximately 131,000 nesters), with Quintana Roo, Mexico, (approximately 
18,250 nesters; 11%), and Florida, USA, (approximately 8,400 nesters; 5%) also 
accounting for a large portion of the overall nesting (Seminoff et al. 2015).   

At Tortuguero, Costa Rica, the number of nests laid per year from 1999 to 2003, was 
approximately 104,411 nests/year, which corresponds to approximately 17,402˗37,290 
nesting females each year (Troëng and Rankin 2005).  That number increased to an 
estimated 180,310 nests during 2010; corresponding to 30,052˗64,396 nesters. This 
increase has occurred despite substantial human impacts to the population at the nesting 
beach and at foraging areas (Campell and Lagueux 2005; Troëng 1998; Troëng and Rankin 
2005). 

Nesting locations in Mexico along the Yucatan Peninsula also indicate the number of nests 
laid each year has increased (Seminoff et al. 2015).  In the early 1980s, approximately 875 
nests/year were deposited, but by 2000 this increased to over 1,500 nests/year (NMFS and 
USFWS 2007a). By 2012, more than 26,000 nests were counted in Quintana Roo (J. 
Zurita, CIQROO, unpublished data, 2013, in Seminoff et al. 2015)  

In Florida, most nesting occurs along the Atlantic coast of eastern central Florida, where a 
mean of 5,055 nests were deposited each year from 2001 to 2005 (Meylan et al. 2006) and 
10,377 each year from 2008 to 2012 (B. Witherington, Florida Fish and Wildlife 
Conservation Commission, pers. comm., 2013).  As described in the Section 3.3.3, nesting 
has increased substantially over the last 20 years and peaked in 2015 with 27,975 nests 
statewide in 2015. In-water studies conducted over 24 years in the Indian River Lagoon, 
Florida, suggest similar increasing trends, with green sea turtle captures up 661% (Ehrhart 
et al. 2007). Similar in-water work at the St Lucie Power Plant site revealed a significant 
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increase in the annual rate of capture of immature green sea turtles over 26 years 
(Witherington et al. 2006). 

Seminoff et al. (2015) also conducted a population viability analysis (PVA) for the 
Tortuguero, Costa Rica, and Florida, USA nesting sites (as well as 2 others: Isla Aguada, 
Mexico and Guanahacabibes, Cuba).  The PVAs evaluated the probabilities of nesting 
populations declining to 2 separate biological thresholds after 100 years: (1) a trend-based 
reference point where nesting populations decline by 50% and (2) the number of total adult 
females falls to 300 or fewer at these sites (Seminoff et al. 2015).  Seminoff et al. (2015) 
pointed out that PVAs do not fully incorporate spatial structure or threats.  They also 
assume all environmental and man-made pressures will remain constant in the forecast 
period, while also relying solely on nesting data. 

The Tortuguero, Costa Rica, PVA indicated a 0.7% probability that this population will fall 
below the 50% decline threshold at the end of 100 years, and a 0% probability that this 
population will fall below the absolute abundance reference point of 100 nesting females 
per year at the end of 100 years (Seminoff et al. 2015).  For the Florida, USA, population, 
the PVA indicated there is a 0.3% probability that this population will fall below the 50% 
decline threshold at the end of 100 years, and a 0% probability this population falls below 
the absolute abundance threshold of 100 nesting females per year at the end of 100 years 
(Seminoff et al. 2015).   

In summary, nesting at the primary nesting beaches has been increasing over the course of 
the decades.  Additionally, the PVAs for the Florida and Tortuguero, Costa Rica, nesting 
beaches indicate no more than a 0.7% probability those populations will reach the 50% 
decline threshold at the end of 100 years, and a 0% probability these populations will fall 
below the absolute abundance threshold of 100 nesting females per year at the end of 100 
years (Seminoff et al. 2015).  We believe these nesting trends are indicative of a species 
with a high number of sexually mature individuals.  Since the abundance trend information 
for NA DPS green sea turtles is clearly increasing, we believe the potential lethal take of 
42 NA DPS green sea turtles every 3 years attributed to the proposed action will not have 
any measurable effect on that trend.  Therefore, we believe the proposed action is not 
reasonably expected to cause an appreciable reduction in the likelihood of survival of the 
green sea turtle in the wild.   

The NA DPS of green sea turtles does not have a separate recovery plan at this time.  
However, an Atlantic Recovery Plan for the population of Atlantic green sea turtles 
(NMFS and USFWS 1991) does exist. Since the animals within the NA DPS all occur in 
the Atlantic Ocean and would have been subject to the recovery actions described in that 
plan, we believe it is appropriate to continue using that Recovery Plan as a guide until a 
new plan, specific to the NA DPS, is developed.  The Atlantic Recovery Plan lists the 
following relevant recovery objectives over a period of 25 continuous years: 

Objective: The level of nesting in Florida has increased to an average of 5,000 
nests per year for at least 6 years. 
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Objective: A reduction in stage class mortality is reflected in higher counts of 
individuals on foraging grounds. 

According to data collected from Florida’s index nesting beach survey from 1989-2015, 
green sea turtle nest counts across Florida have increased approximately ten-fold from a 
low of 267 in the early 1990s to a high of 27,975 in 2015 
(http://myfwc.com/research/wildlife/sea-turtles/nesting/2015-nesting-trends/). There are 
currently no estimates available specifically addressing changes in abundance of 
individuals on foraging grounds. Given the clear increases in nesting, however, it is likely 
that numbers on foraging grounds have increased.   

The potential lethal take of up to 42 NA DPS green sea turtles every 3 years will result in a 
reduction in numbers when captures occur, but it is unlikely to have any detectable 
influence on the recovery objective and trends noted above.  Nonlethal captures of these 
sea turtles would not affect the adult female nesting population or number of nests per 
nesting season. Thus, the proposed action will not impede achieving the recovery 
objectives above and will not result in an appreciable reduction in the likelihood of NA 
DPS green sea turtles’ recovery in the wild.  Additionally, our estimate of future captures is 
based on our belief that the same or a similar level of capture occurred in the past and that 
we have still seen positive trends in the status of this species with that level.   

Conclusion 
The effects associated with the proposed action are not expected to cause an appreciable 
reduction in the likelihood of either the survival or recovery of the NA DPS of green sea 
turtle in the wild. 

7.2.2.3 SA DPS 

The proposed action may result in up to 6 green sea turtle captures from the SA DPS (3 
nonlethal, 3 lethal) every 3 years. The potential nonlethal capture of 3 SA DPS green sea 
turtles every 3 years is not expected to have any measurable impact on the reproduction, 
numbers, or distribution of these species.  The individuals suffering nonlethal injuries are 
expected to fully recover such that no reductions in reproduction or numbers of green sea 
turtles are anticipated. The captures may occur anywhere in the action area and the action 
area encompasses a tiny portion of green sea turtles’ overall range/distribution within the 
SA DPS. Since any incidentally caught animal would be released within the general area 
where caught, no change in the distribution of SA DPS green sea turtles is anticipated.   

The potential lethal take of 3 green sea turtles every 3 years would reduce the number of 
green sea turtles, compared to their numbers in the absence of the proposed action, 
assuming all other variables remained the same.  Lethal interactions would also result in a 
potential reduction in future reproduction, assuming the individuals caught would at least 
in some years be female and would have survived otherwise to reproduce.  For example, an 
adult green sea turtle can lay 1-7 clutches (usually 2-3) of eggs every 2-4 years, with 110-
115 eggs/nest, of which a small percentage is expected to survive to sexual maturity.  The 
anticipated lethal interactions are expected to occur anywhere in the action area and sea 
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turtles generally have large ranges in which they disperse; thus, no reduction in the 
distribution of green sea turtles within the SA DPS is expected from these captures. 

Whether the reductions in numbers and reproduction of this species would appreciably 
reduce its likelihood of survival depends on the probable effect the changes in numbers and 
reproduction would have relative to current population sizes and trends.  In Section 3.2.5, 
we summarized available information on number of nesters and nesting trends at SA DPS 
beaches. Seminoff et al. (2015) estimated that there are greater than 63,000 nesting 
females in the SA DPS, though they noted the adult female nesting abundance from 37 
beaches could not be quantified.  The nesting at Poilão, Guinea-Bissau, accounted for 
approximately 46% of that estimate (approximately 30,000 nesters), with Ascension Island, 
United Kingdom, (approximately 13,400 nesters; 21%), and the Galibi Reserve, Suriname 
(approximately 9,400 nesters; 15%) also accounting for a large portion of the overall 
nesting (Seminoff et al. 2015).   

Unlike the NA DPS, the data available for nesting beaches in the SA DPS are not sufficient 
to conduct PVAs.  Seminoff et al. (2015) reported that while trends cannot be estimated for 
many nesting populations due to the lack of data, they could discuss possible trends at 
some of the primary nesting sites.  Seminoff et al. (2015) indicated that the nesting 
concentration at Ascension Island (United Kingdom) is one of the largest in the SA DPS 
and the population has increased substantially over the last 3 decades (Broderick et al. 
2006; Glen et al. 2006). Mortimer and Carr (1987) counted 5,257 nests in 1977 (about 
1,500 females), and 10,764 nests in 1978 (about 3,000 females) whereas from 1999–2004, 
a total of about 3,500 females nested each year (Broderick et al. 2006).  Since 1977, 
numbers of nests on 1 of the 2 major nesting beaches, Long Beach, have increased 
exponentially from around 1,000 to almost 10,000 (Seminoff et al. 2015).  From 2010 to 
2012, an average of 23,000 nests per year was laid on Ascension (Seminoff et al. 2015).  
Seminoff et al. (2015), caution that while these data are suggestive of an increase, historic 
data from additional years are needed to fully substantiate this possibility. 

Seminoff et al. (2015) reported that the nesting concentration at Galibi Reserve and 
Matapica in Suriname was stable from the 1970s through the 1980s. From 1975–1979, 
1,657 females were counted (Schulz 1982), a number that increased to a mean of 1,740 
females from 1983–1987 (Ogren 1989b), and to 1,803 females in 1995 (Weijerman et al. 
1998). Since 2000, there appears to be a rapid increase in nest numbers (Seminoff et al. 
2015). 

In the Bijagos Archipelago (Poilão, Guinea-Bissau), Parris and Agardy (1993 as cited in 
Fretey, 2001) reported approximately 2,000 nesting females per season from 1990 to 1992, 
and Catry et al. (2002) reported approximately 2,500 females nesting during the 2000 
season. Given the typical large annual variability in green sea turtle nesting, Catry et al. 
(2009) suggested it was premature to consider there to be a positive trend in Poilão nesting, 
though others have made such a conclusion (Broderick et al. 2006).  Despite the seeming 
increase in nesting, interviews along the coastal areas of Guinea-Bissau generally resulted 
in the view that sea turtles overall have decreased noticeably in numbers over the past two 
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decades (Catry et al. 2009).  In 2011, a record estimated 50,000 green sea turtle clutches 
were laid throughout the Bijagos Archipelago (Seminoff et al. 2015). 

Nesting at the primary nesting beaches has been increasing over the course of the decades.  
We believe these nesting trends are indicative of a species with a high number of sexually 
mature individuals.  Since the abundance trend information for green sea turtles is clearly 
increasing, we believe the potential lethal take of 3 green sea turtles every 3 years 
attributed to the proposed action will not have any measurable effect on that trend.  
Therefore, we believe the proposed action is not reasonably expected to cause an 
appreciable reduction in the likelihood of survival of the SA DPS of green sea turtle in the 
wild. 

Like the NA DPS, the SA DPS of green sea turtles does not have a separate recovery plan 
in place at this time.  However, an Atlantic Recovery Plan for the population of Atlantic 
green sea turtles (NMFS and USFWS 1991) does exist.  Since the animals within the SA 
DPS all occur in the Atlantic Ocean and would have been subject to the recovery actions 
described in that plan, we believe it is appropriate to continue using that Recovery Plan as 
a guide until a new plan, specific to the SA DPS, is developed.  In our analysis for the NA 
DPS, we stated that the Atlantic Recovery Plan lists the following relevant recovery 
objectives over a period of 25 continuous years: 

Objective: The level of nesting in Florida has increased to an average of 5,000 
nests per year for at least 6 years. 

Objective: A reduction in stage class mortality is reflected in higher counts of 
individuals on foraging grounds. 

The nesting recovery objective is specific to the NA DPS, but demonstrates the importance 
of increases in nesting to recovery.  As previously stated, nesting at the primary SA DPS 
nesting beaches has been increasing over the course of the decades.  There are currently no 
estimates available specifically addressing changes in abundance of individuals on foraging 
grounds. Given the clear increases in nesting and in-water abundance, however, it is likely 
that numbers on foraging grounds have increased.   

The potential lethal take of up to 3 SA DPS green sea turtles every 3 years will result in a 
reduction in numbers when captures occur, but it is unlikely to have any detectable 
influence on the trends noted above. Nonlethal captures of sea turtles would not affect the 
adult female nesting population or number of nests per nesting season.  Thus, the proposed 
action is not in opposition to the recovery objectives above and will not result in an 
appreciable reduction in the likelihood of the SA DPS of green sea turtles’ recovery in the 
wild. Additionally, our estimate of future captures is based on our belief that the same or a 
similar level of capture occurred in the past, and yet we have still seen positive trends in 
the status of this species.   

219 



 
 

 

 
 

 

 
 

 

 
 

 
 

Conclusion 
The effects associated with the proposed action are not expected to cause an appreciable 
reduction in the likelihood of either the survival or recovery of the SA DPS of green sea 
turtle in the wild. 

7.2.3 Hawksbill Sea Turtles 

The proposed action may result in up to 5 hawksbill sea turtle captures, 3 of which are 
expected to be lethal and 2 of which are expected to be nonlethal, and 1 additional lethal 
hawksbill vessel strike, every 3 years.  The 2 expected nonlethal captures are not expected 
to have any measurable impact on the reproduction, numbers, or distribution of this 
species. The individuals are expected to fully recover such that no reductions in 
reproduction or numbers of hawksbill sea turtles are anticipated.  The captures may occur 
anywhere in the action area and the action area encompasses a tiny portion of hawksbill sea 
turtles’ overall range/distribution.  Since both incidentally caught animal would be released 
within the general area where caught, no change in the distribution of hawksbill sea turtles 
is anticipated. 

The lethal take of up to 4 hawksbill sea turtles every 3 years would reduce the number of 
hawksbill sea turtles, compared to the number that would have been present in the absence 
of the proposed action, assuming all other variables remained the same.  Any potential 
lethal interaction could also result in a reduction in future reproduction, assuming the 
individual would be a female and would have survived to reproduce in the future.  For 
example, an adult hawksbill sea turtle can lay 3-5 clutches of eggs every few years 
(Meylan and Donnelly 1999; Richardson et al. 1999) with up to 250 eggs/nest (Hirth and 
Latif 1980). Thus, the loss of a female could preclude the production of thousands of eggs 
and hatchlings, of which a fraction would otherwise survive to sexual maturity and 
contribute to future generations.  Sea turtles generally have large ranges in which they 
disperse; thus, no reduction in the distribution of hawksbill sea turtles is expected from this 
capture. 

In the absence of any total population estimates for hawksbill sea turtles nesting trends are 
the best proxy we have for estimating population changes.  The 3-year status review 
estimated between 22,000 and 29,000 adult females existed in the Atlantic basin at the time 
of its writing in 2007 (NMFS 2013b); this estimate does not include juveniles of either sex 
or mature males.  The potential loss of up to 4 hawksbills every 3 years would equal only 
0.0136% of the adult female population, which is only a portion of the entire population.  
Hawksbill nesting trends also indicate an improvement over the last 20 years.  A survey of 
historical nesting trends (i.e., 20-100 years ago) for the 33 nesting sites in the Atlantic 
Basin found declines at 25 of those sites and data were not available for the remaining 8 
sites. However, in the last 20 years, nesting trends have been improving.  Of those 33 sites, 
10 sites now show an increase in nesting, 10 sites showed a decrease, and data for the 
remaining 13 are not available (NMFS 2013b).   

Our evaluation of the impact of future captures is based on our belief that the same level of 
capture occurred in the past. It is worth noting that this level of capture has already 
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occurred in the past, yet we have still seen positive trends in the status of this species.  We 
believe increases in nesting over the last 20 years, relative to the historical trends, indicate 
improving population numbers.  Additionally, even when we conservatively evaluate the 
potential effects of the proposed action on a portion of the hawksbill population (i.e., adult 
females) we believe the impacts will be minor relative to the entire population.  Thus, we 
believe the potential loss of up to 4 hawksbill sea turtles every 3 years will not have any 
detectable effect on the population, distribution or reproduction of hawksbills.  Therefore, 
we do not believe the proposed action will cause an appreciable reduction in the likelihood 
of survival. 

The Recovery Plan for the population of the hawksbill sea turtles (NMFS and USFWS 
1993) lists the following relevant recovery objectives over a period of 25 continuous years: 

Objective: The adult female population is increasing, as evidenced by a statistically 
significant trend in the annual number of nests on at least 5 index 
beaches, including Mona Island (Puerto Rico) and Buck Island Reef 
National Monument (U.S. Virgin Islands). 

Objective: The numbers of adults, subadults, and juveniles are increasing, as 
evidenced by a statistically significant trend on at least 5 key foraging 
areas within Puerto Rico, USVI, and Florida. 

Nesting populations are increasing at the Puerto Rico (Mona Island) and U.S. Virgin 
Islands (Buck Island Reef National Monument) index beaches.  Also in the U.S. 
Caribbean, additional nesting beaches are now being more systematically monitored to 
allow for future population trend assessments. Elsewhere in the Caribbean outside U.S. 
jurisdiction, nesting populations in Antigua/Barbuda and Barbados are increasing; 
however, other important nesting concentrations in the insular Caribbean are decreasing or 
their status is unknown, including Antiqua/Barbuda (except Jumby Bay), Bahamas, Cuba 
(Doce Leguas Cays), Jamaica, and Trinidad and Tobago (NMFS 2013b).   

The status of adults, subadults, and juveniles on foraging grounds is being monitored via 
in-water research. An in-water research project at Mona Island, Puerto Rico, has been 
ongoing for 15 years. However, abundance indices have not yet been incorporated into a 
rigorous analysis or a published trends assessment, as of yet.  In addition, standardized in-
water surveys have been initiated within the wider Caribbean (e.g., Pearl Cays, Nicaragua), 
but the time series is not long enough to detect a trend.  In Florida, 2 in-water projects have 
been ongoing in Key West and Marquesas Keys conducted by the In-Water Research 
Group and Palm Beach County (NMFS 2013b). 

The proposed action could cause the loss of up to 4 hawksbill sea turtles every 3 years and 
the animals may or may not be an adult and may or may not be a female.  Additionally, our 
evaluation of a potential future mortality is based our belief that the same level of 
interactions occurred in the past, and with that level we have still seen positive trends in the 
status of this species. We determined the potential lethal captures associated with the 
proposed action would not have any detectable influence on the magnitude of those trends.  
While information on trends for adults, subadults, and juveniles at key foraging areas is not 
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yet available, we also believe it is unlikely the potential removal of 4 hawksbills every 3 
years will have any detectable influence over the numbers of adults, subadults, and 
juveniles occurring at 5 key foraging areas.  Thus, we believe the proposed action is not 
likely to impede the recovery objectives above and will not result in an appreciable 
reduction in the likelihood of hawksbill sea turtles’ recovery in the wild. 

Conclusion 
The effects associated with the proposed action are not expected to cause an appreciable 
reduction in the likelihood of either the survival or recovery of the hawksbill sea turtle in 
the wild. 

7.2.4 Kemp’s Ridley Sea Turtles 

The proposed action may result in up to 178 Kemp’s ridley sea turtle captures, of which 57 
are expected to be lethal and 121 are expected to be nonlethal, and 2 additional lethal 
Kemps ridley sea turtle vessel strikes, every 3 years.  The nonlethal capture of 120 Kemp’s 
ridley sea turtles every 3 years is not expected to have any measurable impact on the 
reproduction, numbers, or distribution of this species.  The individuals are expected to fully 
recover such that no reductions in reproduction or numbers of Kemp’s ridley sea turtles are 
anticipated. The captures may occur anywhere in the action area and the action area 
encompasses a tiny portion of Kemp’s ridley sea turtles’ overall range/distribution.  Since 
any incidentally caught animals would be released within the general area where caught, no 
change in the distribution of Kemp’s ridley sea turtles is anticipated.   

The lethal take of up to 59 Kemp’s ridley sea turtles every 3 years would reduce the 
species’ population compared to the number that would have been present in the absence of 
the proposed action, assuming all other variables remained the same.  The TEWG (1998a) 
estimates age at maturity from 7-15 years.  Females return to their nesting beach about 
every 2 years (TEWG 1998a).  The mean clutch size for Kemp’s ridleys is 100 eggs/nest, 
with an average of 2.5 nests/female/season.  Lethal captures could also result in a potential 
reduction in future reproduction, assuming at least some of these individuals would be 
female and would have survived to reproduce in the future.  While we have no reason to 
believe the proposed action will disproportionately affect females, the annual loss of up to 
59 sea turtles every 3 years, could preclude the production of thousands of eggs and 
hatchlings, of which a fractional percentage is expected to survive to sexual maturity.  
Thus, the death of any females would eliminate their contribution to future generations, 
and result in a reduction in sea turtle reproduction.  The anticipated captures are expected 
to occur anywhere in the action area and sea turtles generally have large ranges; thus, no 
reduction in the distribution of Kemp’s ridley sea turtles is expected from the capture of 
these individuals. 

In the absence of any total population estimates for Kemp’s ridley sea turtles, nesting 
trends are the best proxy we have for estimating population changes. Heppell et al. (2005) 
predicted in a population model that the Kemp’s ridley sea turtle population is expected to 
increase at least 12-16% per year and that the population could attain at least 10,000 
females nesting on Mexico beaches by 2015.  NMFS et al. (2011d) contains an updated 
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model which predicts that the population is expected to increase 19% per year and also 
predicts that the population could attain at least 10,000 females nesting on Mexico beaches 
by 2011. Approximately 25,000 nests would be needed for an estimate of 10,000 nesters 
on the beach, based on an average 2.5 nests/nesting female.  In 2009, the population was on 
track with 21,144 nests, but an unexpected and as yet unexplained drop in nesting occurred 
in 2010 (loss of 13,302 nests), deviating from the NMFS et al. (2011d) model prediction.  
A subsequent increase to 20,570 nests occurred in 2011.  In 2012, the number had 
increased again. Researchers documented 21,797 nests in Tamaulipas, Mexico (Burchfield 
2013), and 209 nests were reported in Texas as of August 2012.  The number of nests 
documented in Mexico declined to 16,385 again in 2013 and to 11,279 nests in 2014.  In 
2015, nesting in Mexico improved to 14,006 recorded nests (J. Pena, Gladys Porter Zoo, 
pers. comm. to M. Barnette, NMFS SERO PRD, October 19, 2015).  Also, based on 
preliminary numbers, 2016 is looking like a very good year for Kemp's nesting with around 
18,000 registered nests in Mexico.  This would be the 4th highest ever nesting season for 
Kemp's and the third year in a row of increasing nests in Mexico.  We will not know if the 
population is continuing the general trajectory predicted by the model until future nesting 
data are available.  Of course, this updated model assumes that current survival rates within 
each life stage remain constant.  The recent increases in Kemp’s ridley sea turtle nesting 
seen in the last two decades is likely due to a combination of management measures 
including elimination of direct harvest, nest protection, the use of TEDs, reduced trawling 
effort in Mexico and the U.S., and possibly other changes in vital rates (TEWG 1998b; 
TEWG 2000b). While these results are encouraging, the species’ limited range as well as 
low global abundance makes it particularly vulnerable to new sources of mortality as well 
as demographic and environmental randomness, all of which are often difficult to predict 
with any certainty. 

The nesting trend over the last 2 decades appears to be evidence of an increasing 
population, although recent drops in nesting remain a source of concern.  Additionally, our 
evaluation of potential future mortalities is based our belief that the same level of 
interactions occurred in the past, and with that level we have still seen positive trends in the 
status of this species. Thus, we believe the potential loss of up to 60 Kemp’s ridley sea 
turtles every 3 years will not have any detectable effect on the population, distribution or 
reproduction of Kemp’s ridley sea turtles. Therefore, we do not believe the proposed 
action will cause an appreciable reduction in the likelihood of survival.  

The Kemp’s ridley recovery plan defines the recovery goal as: “…conserv[ing] and 
protect[ing] the Kemp’s ridley sea turtle so that protections under the Endangered Species 
Act are no longer necessary and the species can be removed from the List of Endangered 
and Threatened Wildlife” (NMFS et al. 2011a).  The recovery plan for the Kemp’s ridley 
sea turtle (NMFS et al. 2011c) lists the following relevant recovery objective: 

Objective: A population of at least 10,000 nesting females in a season (as measured 
by clutch frequency per female per season) distributed at the primary 
nesting beaches (Rancho Nuevo, Tepehuajes, and Playa Dos) in Mexico 
is attained. Methodology and capacity to implement and ensure 
accurate nesting female counts have been developed. 
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With respect to this recovery objective, the preliminary nesting numbers for in 2015, 
indicate there were 10,351 nests in Rancho Nuevo, 890 in Tepehuajes, and 1,535 in Playa 
Dos, Mexico, for a total of 12,776 nests. This number represents approximately 5,110 
nesting females for the season based on 2.5 clutches/female/season.  The number of nests 
reported annually from 2010 to 2014 overall declined; however they rebounded some in 
2015. Although there has been a substantial increase in the Kemp’s ridley population 
within the last few decades, the number of nesting females is still below the number of 
10,000 nesting females per season required for downlisting (NMFS and USFWS 2015).  
Since we concluded that the potential loss of up to 59 Kemp’s ridley sea turtles every 3 
years is not likely to have any detectable effect on nesting trends, we do not believe the 
proposed action will impede the progress toward achieving this recovery objective.  Thus, 
we believe the proposed action will not result in an appreciable reduction in the likelihood 
of Kemp’s ridley sea turtles’ recovery in the wild.  

Conclusion 
The effects associated with the proposed action are not expected to cause an appreciable 
reduction in the likelihood of either the survival or recovery of the Kemp’s ridley sea turtle 
in the wild. 

7.2.5 Leatherback Sea Turtles 

The proposed action may result in up to 5 leatherback sea turtle captures, 4 of which are 
expected to be lethal, and 1 lethal leatherback vessel strike every 3 years.  The nonlethal 
capture of 1 leatherback sea turtles every 3 years, or even up to 5 in the event more than 
one survives, is not expected to have any measurable impact on the reproduction, numbers, 
or distribution of this species.  The individuals are expected to fully recover such that no 
reductions in reproduction or numbers of this species are anticipated.  Since these captures 
may occur anywhere in the action area and would be released within the general area 
where caught, no change in the distribution of leatherback sea turtles is anticipated.   

The lethal take of up to 5 leatherback sea turtles every 3 years would reduce the population 
by that number compared to the number that would have been present in the absence of the 
proposed action, assuming all other variables remained the same.  Lethal captures could 
also result in a potential reduction in future reproduction, assuming one or more of these 
individuals would be female and would have survived otherwise to reproduce in the future.  
For example, an adult female leatherback sea turtle can produce up to 700 eggs or more per 
nesting season (Schultz 1975).  Although a significant portion (up to approximately 30%) 
of the eggs can be infertile, the annual loss of adult female sea turtles, on average, could 
preclude the production of thousands of eggs and hatchlings of which a small percentage 
would be expected to survive to sexual maturity.  While we have no reason to believe the 
proposed action will disproportionately affect females, the death of any female 
leatherbacks that would have survived otherwise to reproduce would eliminate its and its 
future offspring’s contribution to future generations.  The anticipated lethal interactions are 
expected to occur anywhere in the action area. Given these sea turtles generally have large 
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ranges, no reduction in the distribution of leatherback sea turtles is expected from the 
proposed action. 

The Leatherback Turtle Expert Working Group estimated there are between 34,000-95,000 
total adults (20,000-56,000 adult females; 10,000-21,000 nesting females) in the North 
Atlantic based on 2004 and 2005 nesting count data.  The potential loss of up to 6 
leatherback sea turtles every 3 years accounts for only 0.00005-0.0001% of those 
population estimates, which are only a subset of the entire population.  We do not believe 
these potential loses will have any detectable impact on these population numbers.   

Of the 15 leatherback nesting populations in the North Atlantic, 7 show an increase in 
nesting (Florida, Puerto Rico [not Culebra], St. Croix-U.S. Virgin Islands, British Virgin 
Islands, Trinidad, Guyana, and Brazil) and 3 have shown a decline in nesting (Puerto Rico 
[Culebra], Costa Rica [Tortuguero], and Costa Rica [Gandoca]).  The most important 
nesting populations (French Guiana and Suriname) have remained stable.  Suriname and 
French Guiana may represent over 40% of the world’s leatherback population (Spotila et 
al. 1996), accounting for between 31,000 to 60,000 nests annually (NMFS USFWS 2013).   

The main nesting areas in Puerto Tico are at Fajardo on the main island of Puerto Rico and 
on the island of Culebra. Between 1978 and 2005, nesting increased in Puerto Rico from a 
minimum of 9 nests recorded in 1978 and to a minimum of 469-882 nests recorded each 
year between 2000 and 2005 (NMFS USFWS 2013).  However since 2004, nesting has 
steadily declined in Culebra, which appears to reflect a shift in nest site fidelity rather than 
a decline in the female population (NMFS USFWS 2013).   

In the U.S. Virgin Islands, St. Croix (Sandy Point National Wildlife Refuge), leatherback 
nesting was estimated to increase at 13% per year from 1994 through 2001.  However, 
nesting data from 2001 through 2010 indicate nesting has slowed, possibly due to fewer 
new recruits and lowered reproductive output (NMFS USFWS 2013).  The average annual 
growth rate was calculated as approximately 1.1 (with an estimated confidence interval 
between 1.07 and 1.13) using the number of observed females at Sandy Point, St. Croix, 
from 1986 to 2004 (TEWG 2007). 

In Costa Rica, Tortuguero, leatherback nesting has decreased 88.5% overall from 1995 
through 2011 (NMFS USFWS 2013).  Troëng et al. (2007) estimated a 67.8% overall 
decline from 1995 through 2006. However, these estimates are based on an extrapolation 
of track survey data, which has consistently underestimated the number of nests reported 
during the surveys (NMFS USFWS 2013).  Regardless of the method used to derive the 
estimate, the number of nests observed over the last 17 years has declined.  Troeng et al. 
(2004) found a slight decline in the number of nests at Gandoca, Costa Rica, between 1995 
and 2003, but the confidence intervals were large. Data between 1990 and 2004 at 
Gandoca averaged 582.9 (+ 303.3) nests each year, indicating nest numbers have been 
lower since 2000 (Chacón-Chaverri and Eckert 2007), and the numbers are not increasing 
(TEWG 2007).  
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Aside from the nesting declines in Tortuguero, which are significant, most of the other 
nesting populations appear to be increasing or are remaining stable, including the most 
significant populations in French Guiana and Suriname.  Since we anticipate a low number 
of mortalities every 3 years and we have no reason to believe nesting females will be 
disproportionately affected, we believe the potential mortalities associated with the 
proposed action will have no detectable effect on current nesting trends.   

Since we do not anticipate the proposed action will have any detectable impact on the 
population overall, or current nesting trends, we do not believe the proposed action will 
cause an appreciable reduction in the likelihood of survival.  

The Atlantic recovery plan for the U.S. population of the leatherback sea turtles (NMFS 
and USFWS 1992) lists the following relevant recovery objective: 

Objective: The adult female population increases over the next 25 years, as 
evidenced by a statistically significant trend in the number of nests at 
Culebra, Puerto Rico; St. Croix, U.S. Virgin Islands; and along the east 
coast of Florida. 

We believe the proposed action is not likely to impede the recovery objective above and 
will not result in an appreciable reduction in the likelihood of leatherback sea turtles’ 
recovery in the wild. As noted previously, the Florida and St. Croix nesting populations 
are increasing. The nesting population in Culebra, Puerto Rico, had been increasing since 
the late 1970s but has been declining in recent years; however, it appears these declines 
may reflect a shift in nest site fidelity rather than a decline in the female population.  Since 
we concluded that the potential loss of up to 5 leatherback sea turtles every 3 years is not 
likely to have any detectable effect on these nesting trends, we do not believe the proposed 
action is impeding the progress toward achieving this recovery objective.  Thus, we believe 
the proposed action will not result in an appreciable reduction in the likelihood of 
leatherback sea turtles’ recovery in the wild.  

Conclusion 
The effects associated with the proposed action are not expected to cause an appreciable 
reduction in the likelihood of either the survival or recovery of the leatherback sea turtle in 
the wild. 

7.3 Smalltooth Sawfish 

Only the U.S. DPS of smalltooth sawfish is listed; therefore, our jeopardy analysis must 
determine if the proposed action is likely to appreciably reduce the likelihood of survival 
and recovery of the smalltooth sawfish U.S. DPS.   

The proposed action may result in 8 large juvenile or adult smalltooth sawfish takes every 
3 years, but no mortality is anticipated.  The short-term, nonlethal effects anticipated on 
smalltooth sawfish are not expected to have any measurable effect on the reproduction, 
numbers, or distribution of wild populations of smalltooth sawfish.  The individuals are 
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expected to fully recover such that no reductions in reproduction or numbers of this species 
are anticipated.  The take may occur anywhere within the range of the species in the South 
Atlantic region and would be released within the general area where caught, thus no 
change in the distribution of smalltooth sawfish is anticipated.  Based on this information, 
the snapper-grouper fishery is not expected to affect the reproduction, numbers, or 
distribution of wild populations of smalltooth sawfish.  Therefore, the proposed action will 
not reduce the smalltooth sawfish population’s likelihood of surviving and recovering in 
the wild. 

7.4 Nassau grouper 

As discussed in section 5, we expect a total of 1,387 Nassau grouper to be incidentally 
captured annually in the snapper-grouper fishery.  While no information exists on injury or 
post-release mortality for Nassau grouper captured in the snapper-grouper fishery, the best 
available information suggests that estimates of Nassau grouper release mortality are 
probably best approximated in the snapper-grouper fishery by estimates for red grouper 
(20%). Applying the 20% rate to the annual average number of expected Nassau groupers 
caught provides an annual average expected mortality of 282 fish (please refer to Section 
5.4.3 for details on how this number was calculated). 

The majority (approximately 80%) of interactions will not result in mortality.  The 
individuals suffering stress and nonlethal injuries are expected to recover such that the 
potential nonlethal capture of these animals would not have any measurable impact on the 
reproduction, numbers, or distribution of these species.  The takes may occur anywhere in 
the action area, which encompasses only a small portion of Nassau grouper overall 
range/distribution. Because 80% of the incidentally caught animals would be released 
within the general area where caught, no change in the distribution of Nassau grouper is 
anticipated.   

The potential lethal capture of 282 Nassau grouper annually would reduce the number of 
fish in the population. The species consists of a single population over a broad geographic 
range. As discussed in this Opinion, insufficient stock assessment or population estimates 
exist for the Nassau grouper, therefore there is no population abundance data or trend data 
to which the 282 annual mortalities can be compared.  Additionally, data does not exist 
regarding the size class, age, sex ratio, or reproductive status of the 282 annual expected 
mortalities, therefore it is not possible to incorporate these variables into this analysis.  As 
mentioned in the Status of the Species, although there are few data on historic abundance of 
Nassau grouper off the U.S. mainland, it appears that abundance was once high in southern 
Florida and anecdotal reports from spearfishers noted large daily catches in the 1950s.  It 
appears that Nassau grouper were once caught in much greater numbers from the upper 
Florida Keys and the Bahamas and the species was reported frequently at Alligator Reef in 
the Florida Keys. Additionally, historically, Nassau grouper was a component of the 
grouper fishery in Florida, suggesting once healthy (sub)population(s) in southeastern U.S. 
mainland waters that does not exist today.     

However, the anticipated mortalities are not expected to affect the species distribution.  As 
previously mentioned 80% of all captures are being returned alive to the area from which 

227 



 
 

 

they are caught. The removal of 282 fish annually would result in a future reduction in 
reproduction as a result of lost reproductive potential, as some of these individuals could 
potentially have reproduced in the future. However, the extent of this loss of contribution 
is unclear, as no spawning aggregations exist in the action area, and it is not known if the 
fish taken by the fishery are reproducing. Additionally, the animals taken would represent 
a small fraction of the entire population (which ranges throughout the Caribbean).  We do 
not believe the reductions in numbers resulting from the proposed action are likely to 
reduce the population’s ability to persist into the future.  

Farmer (2016b) summarized the results of the factors leading to listing the Nassau grouper 
and discussed two threats that are “high risk” that are key to affecting the current status of 
the species and will continue to affect it over the foreseeable future—fishing at spawning 
aggregations and inadequate law enforcement (especially to control fishing on 
aggregations). Farmer (2016b) stated that existing regulatory mechanisms and law 
enforcement have not been effective in preventing fishing at many spawning aggregation 
sites. Many countries have few, if any, specific Nassau grouper regulations. Instead they 
rely on general fisheries regulations (e.g., Anguilla, Antigua-Barbuda, Colombia, and Cuba 
all rely only on size limits, while Guadeloupe and Martinique, Honduras, Jamaica, Mexico, 
St. Lucia, and the Turks and Caicos rely on a variety of general fishing regulations). 
Additionally, where Nassau grouper-specific regulations do exist, law enforcement in 
many foreign countries is less than adequate, thus rendering the regulations ineffective. 

Harvest of the Nassau grouper in the United States has been illegal since the early 1990s 
and is not authorized in the snapper-grouper fishery.  Therefore, no animals are targeted in 
the United States (which includes the area fished by the snapper-grouper fishery).  While 
incidental capture occurs in the fishery, no known spawning aggregations exist off of 
Florida, therefore the snapper-grouper fishery is not fishing, even accidentally, on 
spawning aggregations and is not contributing to one of the main reasons the Nassau 
grouper was listed.  Additionally, the fishery does not contribute to lack of enforcement 
issue, as no fishing on aggregations occurs.   

Furthermore, mortalities due to the proposed action have been significantly reduced since 
fishing for Nassau grouper was prohibited in the 1990s in U.S. federal waters, from an 
average of over 15,000 annually pre-1993 to an average of a little under 300 annually since 
2004. Since 1993, a ban on fishing/possessing Nassau grouper was implemented for the 
state of Florida and has since been enacted in all U.S. state waters.  The species was fully 
protected in both state and federal waters of Puerto Rico by 2004.  The Caribbean Fishery 
Management Council, with support of local fishermen, established a no-take marine 
protected area off the southwest coast of St. Thomas, U.S.V.I. in 1990.  This area, known 
as the Hind Bank Marine Conservation District (HBMCD), was intended to protect red 
hind and their spawning aggregations, as well as a former Nassau grouper spawning site 
(Brown 2007). 

The abundance of Nassau grouper has been dramatically reduced in relation to historical 
records, but abundance is not currently so low that the species is at risk of extinction from 
stochastic events, environmental variation, anthropogenic perturbations, lack of genetic 
diversity, or depensatory processes.  Although the proposed action would reduce 
abundance of Nassau grouper, spawning is still occurring and abundance is increasing in 
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some locations (e.g. Cayman Islands and Bermuda) where adequate protections are 
effectively being implemented.  The abundance of Nassau grouper in these protected areas 
is large enough to sustain the overall population and help limit extinction risk.  
Additionally, conservation efforts in some nations (U.S., Puerto Rico, U.S.V.I., and Belize) 
have almost certainly prevented further declines.  The proposed action is not affecting or 
contributing to the key threats facing the species (e.g., it does not fish on spawning 
aggregations). We do not believe the reductions in numbers resulting from the proposed 
action are likely to reduce the population’s ability to persist into the future, and the 
proposed action will not appreciably reduce the likelihood of the Nassau grouper’s survival 
within its range. 

We next considered whether the proposed action is likely to impede the recovery of Nassau 
grouper. Because the Nassau grouper has only recently been listed, no recovery plan yet 
exists for the species.  However, a key step in recovering a species is to reduce threats 
identified as contributing to a species’ threatened or endangered status; only by alleviating 
these threats can lasting recovery be achieved.  As discussed earlier, NMFS (2016) 
analyzed the threats facing this species and those that are “high risk” include: 

 fishing at spawning aggregations: and 
 inadequate law enforcement (particularly at spawning aggregations) 

The proposed action (snapper-grouper fishery) is prohibited from fishing for Nassau 
grouper. While incidental take does occur in the fishery, no spawning aggregations exist in 
the action area. Therefore the fishery does not fish at them and does not contribute to the 
effects of this major threat on recovery.  Similarly, as fishing at aggregations does not 
occur, law enforcement is not relevant and the fishery does not negatively contribute to the 
impact of this threat as it relates to recovery.  We conclude the proposed action will not 
appreciably diminish the likelihood of recovery for the Nassau grouper.   

Conclusion 
In conclusion, we believe that the effects associated with the proposed action are not 
expected to cause an appreciable reduction in the likelihood of both the survival and 
recovery of the Nassau grouper. 
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8.0 Conclusion 

After reviewing the current status of the species, the environmental baseline, the effects of 
the proposed action, and cumulative effects, it is NMFS’s Biological Opinion that the 
proposed action is not likely to jeopardize the continued existence of the NARW, 
loggerhead sea turtle NWA DPS, leatherback sea turtle, Kemp’s ridley sea turtle, green sea 
turtle NA DPS, green sea turtle SA DPS, hawksbill sea turtle, smalltooth sawfish U.S. 
DPS, and Nassau grouper. 
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9.0 Incidental Take Statement 

Section 9 of the ESA and protective regulations issued pursuant to Section 4(d) of the ESA 
prohibit the take of endangered and threatened species, respectively, without a special 
exemption.   

Take is defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, 
or attempt to engage in any such conduct.  Incidental take is defined as take that is 
incidental to, and not the purpose of, the carrying out of an otherwise lawful activity.  
Under the terms of Section 7(b)(4) and Section 7(o)(2), taking that would otherwise be 
considered prohibited under Section 9 or Section 4(d), but which is incidental to and not 
intended as part of the agency action is not considered to be prohibited taking under the 
ESA provided that such taking is in compliance with the RPMs and the terms and 
conditions of the incidental take statement (ITS) of the Opinion.   

NMFS is not including an incidental take authorization for NARWs in connection with this 
Opinion because (1) an incidental take statement cannot be lawfully issued under the ESA 
for a marine mammal unless incidental take authorization exists for that marine mammal 
under the MMPA (see 16 U.S.C. § 1536(b)(4)(C)) and (2) the incidental take of ESA-listed 
whales by the Snapper-Grouper fishery has not been authorized under section 101(a)(5) of 
the MMPA. Because no ITS is included, no incidental take by the snapper-grouper fishery 
is authorized under the ESA. 
NMFS recognizes that an ITS normally identifies the level of incidental take that requires 
reinitiation of ESA section 7 consultation.  While NMFS cannot include an ITS for 
NARWs in this Opinion under the language of the ESA, it has included numerical 
“triggers” for reinitiation of ESA section 7 consultation.  Specifically, as set forth in 
Section 12 below, reinitiation will occur if greater than one NARW is entangled in BSB 
trap/pot gear or gear consistent with BSB trap/pot over the next 25 year period.  As stated 
above in Section 8 of the Opinion, NMFS has concluded that if take stays below this 
trigger, it would not likely reduce appreciably the likelihood of both survival and recovery 
of the whale species. 

An exemption for the take of Nassau grouper in connection with this Opinion is not needed 
because take of this species is not prohibited; NMFS has not promulgated a Section 4(d) 
rule for this species.  However, one Federal circuit has held that non-prohibited incidental 
take must be included in the ITS.25  Providing an exemption from Section 9 liability is not 
the only purpose of specifying take in an incidental take statement. Specifying incidental 
take ensures we have a metric against which we can measure whether or not reinitiation of 
consultation is required. It also ensures that we identify reasonable and prudent measures 
that we believe are necessary or appropriate to minimize the impact of such incidental take. 

9.1 Anticipated Amount of Incidental Take 

25 Center for Biological Diversity v. Salazar, 695 F.3d 893 (9th Cir. 2012).  Though the Salazar case is not a 
binding precedent for this action, which occurs outside of the Ninth Circuit, we find the reasoning persuasive 
and are following the case out of an abundance of caution and in anticipation that the ruling will be more 
broadly followed in future cases. 
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The numbers presented herein Table 9.1 represent total anticipated takes by species over 3-
year periods. No more than 921 hardshell sea turtles (i.e., all hardshell species combined) 
are anticipated and therefore authorized for any 3 year period.  Nassau grouper takes are 
not prohibited, but are included in the table for tracking and reinitiation purposes only as 
explained in Section 9. Annual take estimates of these species can have variability because 
of natural and anthropogenic factors, or because documented interactions are relatively 
rare. As a result, monitoring fisheries using 1-year estimated take levels based on 
documented interactions is largely impractical.  Based on our experience monitoring 
fisheries, we believe a 3-year time period is appropriate.  This approach will allow us to 
reduce the likelihood of requiring reinitiation unnecessarily because of inherent variability 
in take levels, but still allow for an accurate assessment of how the proposed action is 
affecting these species versus our expectations.  

Table 9.1 Summary of Anticipated 3-Year Take and Mortality Estimates By Species 
Species Take Type Total 

NWA DPS Loggerhead Sea Turtles 
Total 629 
Lethal 208 

Kemp’s Ridley Sea Turtles 
Total 180 
Lethal 59 

Leatherback Sea Turtles 
Total 6 
Lethal 5 

NA DPS Green Sea Turtle 
Total 111 
Lethal 42 

SA DPS Green Sea Turtles 
Total 6 
Lethal 3 

Hawksbill Sea Turtles* 
Total 6 
lethal 4 

Smalltooth Sawfish 
Total 8 
Lethal 0 

Nassau Grouper 
Total 4,161 
Lethal 846 

9.2 Effect of the Take 

NMFS has determined the level of anticipated take associated with the proposed action and 
specified in Section 9.1 is not likely to jeopardize the continued existence of the 
loggerhead sea turtle, leatherback sea turtle, Kemp’s ridley sea turtle, green sea turtle, 
hawksbill sea turtle, smalltooth sawfish, and the Nassau grouper. 

9.3 Reasonable and Prudent Measures (RPMs) 

Section 7(b)(4) of the ESA requires NMFS to issue to any agency whose proposed action is 
found to comply with Section 7(a)(2) of the ESA, but may incidentally take individuals of 
listed species, a statement specifying the impact of that taking.  It also states that RPMs 
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necessary or appropriate to minimize the impacts from the agency action, and terms and 
conditions to implement those measures, must be provided and implemented.   

The RPMs and terms and conditions are required, per 50 CFR 402.14 (i)(1)(ii) and (iv), to 
document the incidental take by the proposed action and to minimize the impact of that 
take on ESA-listed species. These measures and terms and conditions are non-
discretionary, and must be implemented by NMFS for the protection of Section 7(o)(2) to 
apply. NMFS has a continuing duty to regulate the activity covered by this incidental take 
statement.  If it fails to adhere to or require grantees to adhere to the terms and conditions 
of the incidental take statement through enforceable terms of grants or other documents, 
and/or fails to retain oversight to ensure compliance with these terms and conditions, the 
protective coverage of Section 7(o)(2) may lapse for prohibited take.  To monitor the 
impact of the incidental take, NMFS must report the progress of the action and its impact 
on the species to F/SER3 as specified in the incidental take statement [50 CFR 
402.14(i)(3)]. 

We have determined that the following RPMs are necessary or appropriate to minimize the 
impacts of future sea turtle, smalltooth sawfish, and Nassau grouper takes or to limit 
adverse effects to these species to predictable levels, and to monitor levels of incidental 
take during the proposed action: 

1) Minimizing Stress and Increasing Survival Rates Through Best Handling Practices: 
In our evaluation of the effects of each fishery component, we described how gear can 
adversely affect sea turtles, smalltooth sawfish, and Nassau grouper.  Most, if not all, sea 
turtles, smalltooth sawfish, and Nassau grouper released after capture on South Atlantic 
snapper-grouper hook-and-line gear experience some degree of physiological injury 
(hooking trauma, lacerations/abrasions, etc.).  The severity of these events depends not 
only upon actual interaction, but also on the amount of gear remaining on the animal at the 
time of release.  The handling of an animal can also greatly affect its chance of surviving 
the event. Certain behavior by fishers may also reduce the likelihood of takes.  NMFS 
must ensure that any caught sea turtle, Nassau grouper, or smalltooth sawfish is handled in 
a way that minimizes adverse effects (e.g., stress) to the animal and increases the 
likelihood of its survival. 

2) Monitoring the Frequency and Magnitude of Incidental Take: 
The jeopardy analyses for sea turtles, smalltooth sawfish, and Nassau grouper are all based 
on the assumption that the frequency, magnitude, and impact of takes estimated in this 
Opinion are generally accurate. If our estimates prove to be underestimates or the life 
history parameters of listed species are inaccurate, we risk having misjudged the potential 
adverse effects to these species.  Thus it is important that we monitor and track both the 
level of take occurring specific to the South Atlantic snapper-grouper fishery and the status 
of listed species. Therefore, NMFS must ensure that monitoring and reporting: (1) detects 
and documents any adverse effects resulting from the South Atlantic snapper-grouper 
fishery; (2) assesses the actual level of incidental take in comparison with the anticipated 
incidental take documented in this Opinion; (3) detects when the level of anticipated take is 
exceeded; and (4) collects improved data. 
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9.4 Terms and Conditions 

To be exempt from take prohibitions established by Section 9 of the ESA, NMFS must 
comply with or ensure compliance with the following terms and conditions, which 
implement the RPMs described above.  These terms and conditions are non-discretionary. 

The following terms and conditions implement RPM No. 1. 

1) NMFS must continue to conduct outreach and in-person training to promote that 
captures be avoided to the extent practicable and that any listed species captured are 
handled in a way that minimizes adverse effects and increases the likelihood of 
survival. Outreach and in-person training should be directed at increasing the 
knowledge, experience, ability, and willingness of all snapper-grouper FMU fishers to 
remove gear from animals and/or handle them in a way that minimizes adverse effects.   
As part of these effort, NMFS must: 

(a) Establish and/or maintain a NMFS point of contact (POC) for each fishery 
component to answer questions from pertaining to sea turtle release gear and 
safe handling and other species’ release protocols.  POC(s) should actively 
reach out to fishers to (1) learn about their experiences, (2) trouble-shoot 
problems, and (3) share solutions and successful experience with other 
fisherman and NMFS scientist s and managers.   

(b) Distribute information and conduct in-person training and education on: (1) 
Identifying listed species, (2) how to use required and recommended sea turtle 
gear removal equipment and follow handling protocols to maximize post-
release survival, and (3) the importance of maximizing gear removal to 
maximize post-release survival, and (4) and on reporting interactions with listed 
species (e.g. STSSN, ISED). 

(c) Distribute targeted messages to permit holders via the dynamic cover letter 
application of the permit information management system. 

(d) Increase collaboration and communication with federal and state agency 
partners (e.g., Sea Grant, the SAFMC, Florida Fish and Wildlife Research 
Institute) on promoting ways that recreational fishing takes can be avoided to 
the extent practicable and handling protocols and guidelines that minimize 
adverse effects and increases the likelihood of survival.  For example, 
guidelines for sea turtles should include the following or something similar, at 
minimum: 

a. Do not leave baited hooks and line unattended.  If you are watching you 
are less likely to catch something you didn’t want to.   

b. Watch for sea turtles surfacing in the vicinity of where you are fishing.  
Avoid casting in the direction of any sighted sea turtles to avoid the 
possibility of their capture. 

c. Simply cutting lines and leaving entangled gear on sea turtles is strongly 
discouraged.  If a sea turtle is cut loose with the line attached, the flipper 
may eventually become badly infected, and this could lead to mortality.   
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2) NMFS must examine ways to reduce mortality of Nassau grouper.  This includes, 
but is not limited to, examining possible modifications to fishing practices that can be 
adopted through changes in fishery management plan related regulations, as well as 
recommended best fishing practices.  NMFS must assess: 

(a) the potential effectiveness of non-stainless steel circle hooks on reducing injury 
and mortality to Nassau grouper.  If deemed an effective measure, NMFS shall 
consider revision of regulations to expand their current use to include areas south of 
28° N. lat. for fishing activities that could incidentally capture Nassau grouper. 

(b) the potential effectiveness of fishing practices after fish are captured that could 
reduce and minimize the effects of fishing.  This includes, but is not limited to 1) 
de-hooking and 2) treatment for barotrauma, e.g., the possible use of “descender” 
devices. If deemed effective, NMFS shall consider revision of regulations to 
implement their use for incidentally caught Nassau grouper. 

The following terms and conditions implement RPM No. 2: 

3) NMFS must review and/or continue to review all available data sources (e.g., 
logbook, observer, STSSN, ISED) for observed or documented take of sea turtles, 
smalltooth sawfish, and Nassau grouper in the South Atlantic snapper-grouper 
fishery to monitor their incidental take. 

4) NMFS must work with the SAFMC in developing its Bycatch Reporting 
Amendment to evaluate the current standardized bycatch reporting methodologies 
under the Snapper-Grouper FMP. As part of this evaluation, NMFS and the 
SAFMC must consider increasing the self-reporting of sea turtles, Nassau grouper, 
and smalltooth sawfish captures in commercial hook-and-line gear targeting 
snapper-grouper from the current 20% under the SDDP to 100% as one option.   

5) Although logbooks can be used to collect sea turtle discard data, these data cannot 
be independently verified and, even with potential increased selection in the future 
via term and condition No. 4, will likely be under-reported.  As a major fishery in 
the Southeast Region, NMFS must recognize enhancing existing tools (e.g., 
observers, logbook requirements, electronic technologies) to collect bycatch data in 
the South Atlantic snapper-grouper as a SERO science priority. 

6) Any observer that is deployed must record information as specified on the SEFSC 
sea turtle life history form for any sea turtle captured.  For any smalltooth sawfish 
captured, observers must record the date, time, location (latitude/longitude), water 
depth, estimated total length, estimated length of saw, tag ID(s) if present, gear, 
target species, tackle (hook brand, type, size, etc.), where hooked and/or entangled, 
and bait type. For any Nassau grouper captured, observers must record the date, 
time, location (latitude/longitude), water depth, estimated total length, tag ID(s) if 
present, gear, target species, tackle (hook brand, type, size, etc.), where hooked, and 
bait type. Observers must scan incidentally taken sea turtles for PIT tags and 
visually look for flipper tags. Photographs must be taken whenever feasible to 
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confirm species identity and release condition.  If feasible, observers should also 
tag any sea turtles or smalltooth sawfish caught and collect tissue samples for 
genetic analysis. This Opinion serves as the permitting authority for such tagging 
and tissue samples (without the need for an additional Section 10 permit).  NMFS 
must ensure that any observers employed are equipped with the tools, supplies, 
training, and instructions to collect and store tissue samples.  Samples collected 
must be analyzed to determine the genetic identity of individual sea turtles or 
smalltooth sawfish caught in the fisheries. 

7) NMFS must work with its partners to ensure that STSNN participants collect 
fishing gear found associated with sea turtle strandings and submit it, along with a 
completed Fishing Gear Submission Form and a copy of the corresponding STSSN 
Stranding Report to the SEFSC, for fishery type identification.  A database 
containing this information must be maintained and incorporated into the STSSN 
database at least annually, and a summary of the results shared with F/SER3. 

8) NMFS must continue to investigate ways to better quantify and assess the extent of 
interactions between offshore marine anglers and sea turtles.  NMFS must assess 
the pilot surveys conducted to date relating to sea turtles and their effectiveness in 
quantifying the extent of sea turtle interactions between offshore marine 
recreational anglers. The findings of these studies must be documented in a report 
and/or publication, as well as recommendations for how to move forward with data 
collection. 

9) MRIP is the agency’s source of recreational catch and effort data.  NMFS (F/PR 
and SERO PRD and OST) must work together in (a) ensuring that MRIP 
implementation strategies underway do not foreclose options for collecting listed 
species interaction data via MRIP surveys, and (b) considering how 
recommendations stemming from term and condition No. 8 can be implemented. 

10) Bycatch estimates need to be combined with quantitative stock assessments to  
provide improved understanding of how listed species are adversely affected by 
estimated bycatch levels.  NMFS must improve its quantitative stock assessment of 
the primary incidentally caught species (i.e., loggerhead sea turtles).  A sufficient 
quantitative stock assessment includes, but is not limited to, an integrative 
modeling framework for quantitative stock assessment and the necessary fishery 
independent data needed to support such assessments. 

11) SERO must collaborate with the SEFSC and OST to prepare an annual report that 
includes the following information: 
(a) Detailed information on any take (including mortalities) in the South Atlantic 
snapper-grouper fishery reported or observed) via available data sources 
(b) total observed and reported and /or estimated effort by fishery component  
(c) A summary of outreach and training conducted under term and condition No.1.  
(d) A summary of actions taken under term and condition No. 9. 
(e) Progress toward the goal of term and condition No. 10. 
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NARW Monitoring 

NMFS will continue to monitor levels of NARW entanglement in the snapper grouper 
fishery. NMFS has recently developed a monitoring strategy for the ALWTRP and will 
produce an annual report stating the most up-to-date SI/M average.  To provide the most 
up-to-date SI/M information possible, the five-year average will consist of the most 
recently available year’s data from the annual SI/M report averaged with the previous 4 
years of data obtained from the U.S. Atlantic and Gulf of Mexico Marine Mammal SAR.  
Analyzing the data in this way will reduce the two year lag associated with using SAR 
estimates alone by one year.  

For the purposes of monitoring NARW entanglement and SI/M, NMFS will use the serious 
injury determination reports, SARs, and the ALWTRP monitoring reports to collect 
entanglement information.  NMFS will re-examine fishery entanglements and associated 
SI/M annually. Using these data, NMFS will determine if the entanglement rate is 
significantly different than what was evaluated in this Opinion. 
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10.0 Conservation Recommendations 

Section 7(a)(1) of the ESA directs federal agencies to utilize their authorities to further the 
purposes of the ESA by carrying out conservation programs for the benefit of endangered 
and threatened species.  Conservation recommendations are discretionary agency activities 
to minimize or avoid adverse effects of a proposed action on listed species or critical 
habitat, to help implement recovery plans, or to develop information. 

The following additional measures are recommended.   

NARWs: 
1. NMFS should continue to monitor and evaluate the effectiveness of the ALWTRP, 

particularly the impacts of the broad based gear requirements implemented in 2008 
and 2009, as well as the implementation of the vertical line strategy.  As part of the 
monitoring plan for the ALWTRP, NMFS’s goal should be to detect a change in the 
frequency of entanglements and/or serious injuries and mortalities associated with 
entanglements.  Metrics to consider in detecting this change could include: 
observed time lapses between detected large whale entanglements, known large 
whale serious injuries and mortalities due to entanglement, and analysis of whale 
scarring data. 

2. NMFS should continue to undertake and support aerial surveys, passive acoustic 
monitoring, and the Sighting Advisory System.  

3. NMFS should continue to develop and implement measures to reduce the risk of 
ship strikes of large whales. 

4. NMFS should continue to undertake and support disentanglement activities, in 
coordination with the states, other members of the disentanglement and stranding 
network, and with Canada. 

5. NMFS should continue to cooperate with the Canadian government to compare 
research findings and facilitate implementation in both countries of the most 
promising risk reduction practices for large whales.  

6. NMFS should foster funding opportunities and cooperative partnerships that 
support research for lineless fishing (i.e., no vertical buoy lines) for BSB.    

7. NMFS should promote the use of ropes with breaking strengths equal to or less than 
1700 lb for the BSB trap/pot fishery. New research suggests that if fisheries were 
to utilize ropes with breaking strengths less than or equal to 1700-lb breaking 
strength, the number of life-threatening entanglements for large whales would 
decrease by at least 72% (Knowlton et al. 2015).  

8. In general, NMFS should avoid allowing any new fishing activities (e.g., exempted 
fishing permits) buoyed during the November through April timeframe.   

Sea Turtles: 
9. NMFS should support in-water abundance estimates of sea turtles to achieve more 

accurate status assessments for these species and to better assess the impacts of 
incidental take during snapper-grouper fishing. 
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Smalltooth Sawfish: 
10. NMFS should conduct or fund research or alternative methods (e.g., surveys) on the 

distribution, abundance, and migratory behavior of adult smalltooth sawfish off 
southeast Florida and the Florida Keys to better understand their occurrence in 
federal waters and potential for interaction with snapper-grouper fisheries. 

11. NMFS should conduct or fund reproductive behavioral studies to ensure that any 
incidental capture of smalltooth sawfish during fishing activities is not disrupting 
any such activities. 

Nassau Grouper: 
12. NMFS should fund or conduct future research to identify where Nassau grouper in 

the action area spawn. 
13. NMFS should fund or conduct future research that gathers information that furthers 

understanding of population abundance. 
14. NMFS should collect data describing Nassau grouper locations and movements in 

the Atlantic Ocean, by depth and substrate to assist in future assessments of 
interactions between fishing gear and migratory and feeding behavior.  

15. NMFS should collect information on incidental catch rates and condition of Nassau 
grouper in fisheries that use gear similar to that used in the snapper-grouper fishery 
to assist in future assessments of gear impacts to the species.  

16. NMFS should fund or collect future research to identify ways to reduce the 20% 
mortality rate of incidentally captured Nassau grouper in the fishery. 
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11.0 Reinitiation of Consultation 

This concludes formal consultation on the proposed action.  As provided in 50 CFR 
402.16, reinitiation of formal consultation is required if discretionary federal action agency 
involvement or control over the action has been retained, or is authorized by law, and if (1) 
the amount or extent of the taking specified in the incidental take statement is exceeded; 
(2) new information reveals effects of the agency action that may affect listed species or 
designated critical habitat in a manner or to an extent not previously considered in this 
Opinion; (3) the identified action is subsequently modified in a manner that causes an 
effect to listed species or critical habitat that was not considered in the Opinion; or (4) a 
new species is listed or critical habitat designated that may be affected by the action.  In 
instances where the amount or extent of incidental take is exceeded, F/SER2 must 
immediately request reinitiation of formal consultation. 

In addition to the reinitiation criteria provided above, numerical reinitiation triggers have 
been developed for NARWs.  The trigger is greater than one NARW entangled in BSB 
trap/pot gear or gear consistent with BSB trap/pot over the next 25 year period.  This 
trigger metric is based on calculations of potential take in the BSB trap/pot fishery as 
described in the Effects to NARWs chapter, section 5.1.  Reinitiation will be required if 
NMFS determines that greater than one NARW is entangled in BSB trap/pot gear or gear 
consistent with BSB trap/pot over the next 25 year period.  

In summary, reinitiation of formal consultation is required if:  
• Greater than one NARW is entangled in BSB trap/pot gear or gear consistent with BSB 
trap/pot over the next 25 year period.;  
• Any of the standard four re-initiation triggers identified above are met. 

240 



 
 

 12.0 Literature Cited 
ABRT, R. Boulon, M. Chiappone, R. Halley, W. Jaap, B. Keller, B. Kruczynski, M. Miller, 

and C. Rogers. 2005. Atlantic Acropora status review document. Acropora 
Biological Review Team, National Marine Fisheries Service, Southeast Regional 
Office. . 

Ackerman, R. A. 1997. The nest environment and the embryonic development of sea 
turtles. Pages 83-106 in P. L. Lutz, and J. A. Musick, editors. The Biology of Sea 
Turtles. CRC Press, Boca Raton, Florida. 

Addison, D. 1997. Sea turtle nesting on Cay Sal, Bahamas, recorded June 2-4, 1996. 
Bahamas Journal of Science 5(1):34-35. 

Addison, D., and B. Morford. 1996. Sea turtle nesting activity on the Cay Sal Bank, 
Bahamas. Bahamas Journal of Science 3(3):31-36. 

Aguilar-Perera, A. 1994. Preliminary observations of the spawning aggregation of Nassau 
grouper, Epinephelus striatus, at Majahual, Quintana Roo, Mexico. Proceedings of 
the Gulf and Caribbean Fisheries Institute 43:112-122. 

Aguilar-Perera, A. 2004. Detection of fishing effects on a Nassau grouper spawning 
aggregation from southern Quintana Roo, Mexico. Proceedings of the Gulf and 
Caribbean Fisheries Institute 55:544-556. 

Aguilar-Perera, A., and W. Aguilar-Davila. 1996. A spawning aggregation of Nassau 
grouper Epinephelus striatus (Pisces: Serranidae) in the Mexican Caribbean. 
Environmental Biology of Fishes (45):351-361. 

Aguilar, R., J. Mas, and X. Pastor. 1994. Impact of Spanish swordfish longline fisheries on 
the loggerhead sea turtle Caretta caretta population in the western Mediterranean. 
Pages 91-96 in J. I. Richardson, and T. H. Richardson, editors. Proceedings of the 
12th Annual Workshop on Sea Turtle Biology and Conservation. U.S. Department 
of Commerce, Jekyll Island, Georgia. 

Aguilar, R., J. Mas, and X. Pastor. 1995. Impact of Spanish swordfish longline fisheries on 
the loggerhead sea turtle Caretta caretta population in the western Mediterranean. 
J. I. Richardson, and T. H. Richardson, editors. Twelfth Annual Workshop on Sea 
Turtle Biology and Conservation. U.S. Department of Commerce, Jekyll Island, 
Georgia. 

Aguirre, A., G. Balazs, T. Spraker, S. K. K. Murakawa, and B. Zimmerman. 2002. 
Pathology of oropharyngeal fibropapillomatosis in green turtles Chelonia mydas. 
Journal of Aquatic Animal Health 14:298-304. 

Aguirre, A. A., G. H. Balazs, B. Zimmerman, and F. D. Galey. 1994. Organic 
Contaminants and Trace Metals in the Tissues of Green Turtles (Chelonia mydas) 

241 



 
 

Afflicted with Fibropapillomas in the Hawaiian Islands. Marine Pollution Bulletin 
28(2):109-114. 

Amos, A. F. 1989. The occurrence of Hawksbills (Eretmochelys imbricata) along the 
Texas Coast. Pages 9-11 in S. A. Eckert, K. L. Eckert, and T. H. Richardson, 
editors. Ninth Annual Workshop on Sea Turtle Conservation and Biology. 

Angliss, R. P., and D. P. Demaster. 1998. Differentiating serious and non-serious injury of 
marine mammals taken incidential to commercial fishing operations: Report of the 
Serious Injury Workshop 1-2 April 1997. National Oceanographic and Atmospheric 
Administration, National Marine Fisheries Service, NMFS-OPR-13, Silver Spring, 
Maryland. 

Antonelis, G. A., J. D. Baker, T. C. Johanos, R. C. Braun, and A. L. Harting. 2006. 
Hawaiian monk seal (Monachus schauinslandi): Status and conservation issues. 
Atoll Research Bulletin 543:75-101. 

Arendt, M., J. Byrd, A. Segars, P. Maier, J. Schwenter, J. B. D. Burgess, J. D. Whitaker, L. 
Liguori, L. Parker, D. Owens, and G. Blanvillain. 2009. Examination of local 
movement and migratory behavior of sea turtles during spring and summer along 
the Atlantic coast off the southeastern United States. South Carolina Department of 
Natural Resources, Marine Resources Division. 

Avens, L., J. C. Taylor, L. R. Goshe, T. T. Jones, and M. Hastings. 2009. Use of 
skeletochronological analysis to estimate the age of leatherback sea turtles 
Dermochelys coriacea in the western North Atlantic. Endangered Species Research 
8(3):165-177. 

Baker, J., C. Littnan, and D. Johnston. 2006. Potential effecfs of sea-level rise on terrestrial 
habitat and biota of the northwestern Hawaiian Islands. Pages 3 in Twentieth 
Annual Meeting Society for Conservation Biology Conference, San Jose, 
California. 

Balazs, G. H. 1982. Growth rates of immature green turtles in the Hawaiian Archipelago. 
Pages 117-125 in K. A. Bjorndal, editor. Biology and Conservation of Sea Turtles. 
Smithsonian Institution Press, Washington D.C. 

Balazs, G. H. 1983. Recovery records of adult green turtles observed or originally tagged at 
French Frigate Shoals, Northwestern Hawaiian Islands. National Oceanographic 
and Atmospheric Administration, National Marine Fisheries Service, NOAA-TM-
NMFS-SWFC-36. 

Balazs, G. H. 1985a. Impact of ocean debris on marine turtles: Entanglement and ingestion 
Pages 387-429 in R. S. Shomura, and H. O. Yoshida, editors. Workshop on the Fate 
and Impact of Marine Debris, Honolulu, Hawaii. 

Balazs, G. H. 1985b. Sea turtles and debris: Ingestion and entanglement. Marine Turtle 
Newsletter:8-9. 

242 



 
 

 

 

Balazs, G. H., S. G. Pooley, and S. K. Murakawa. 1995. Guidelines for handling marine 
turtles hooked or entangled in the Hawaii longline fishery: Results of an expert 
workshop held in Honolulu, Hawaii March 15-17,1995. National Oceanic and 
Atmospheric Administration, National Marine Fisheries Service, Southwest 
Fisheries Science Center, Honolulu. 

Bannerot, S., and W. Bannerot. 2000. The Cruisers Handbook of Fishing. The McGraw-
Hill Companies, Blacklick, OH. 

Bannerot, S. P., W. W. Fox Jr, and J. E. Powers. 1987. Reproductive strategies and the 
management of snappers and groupers in the Gulf of Mexico and Caribbean, 
Boulder, Colorado. 

Bardach, J. E. 1958. On the movements of certain Bermuda reef fishes. Ecology 39(1):139-
146. 

Bardach, J. E., C. L. Smith, and D. W. Menzel. 1958. Bermuda fisheries research program 
final report. Bermuda Trade Development Board, Hamilton, Bermuda. 

Barnette, M. C. 2001. A review of the fishing gear utilized within the Southeast Region 
and their potential impacts on essential fish habitat. National Oceanic and 
Atmospheric Administration, National Marine Fisheries Service. 

Bartholomew, A., and J. A. Bohnsack. 2005. A Review of Catch-and-Release Angling 
Mortality with Implications for No-take Reserves. Reviews in Fish Biology and 
Fisheries 15:129-154. 

Bartholomew, A., and J. A. Bohnsck. 2005. A review of catch-and-release angling 
mortality with implications for no-take reserves. Reviews in Fish Biology and 
Fisheries (15):129-154. 

Bass, A. L., D. A. Good, K. A. Bjorndal, J. I. Richardson, Z.-M. Hillis, J. A. Horrocks, and 
B. W. Bowen. 1996. Testing models of female reproductive migratory behaviour 
and population structure in the Caribbean hawksbill turtle, Eretmochelys imbricata, 
with mtDNA sequences. Molecular Ecology 5:321-328. 

Bass, A. L., C. J. Lagueux, and B. W. Bowen. 1998. Origin of green turtles, Chelonia 
mydas, at "Sleeping Rocks" off the northeast coast of Nicaragua. Copeia 
1998(4):1064-1069. 

Bass, A. L., and W. N. Witzell. 2000. Demographic composition of immature green turtles 
(Chelonia mydas) from the east central Florida coast: Evidence from mtDNA 
markers. Herpetologica 56(3):357-367. 

Baughman, J. L. 1943. Notes on Sawfish, Pristis perotteti Müller and Henle, not 
previously reported from the waters of the United States. Copeia 1943(1):43-48. 

243 



 
 

 

 

 

 

Baumgartner, M., and B. Mate. 2003a. The foraging ecology of North Atlantic right whales 
and its potential energetic implications. Pages 12 in Fifteenth Biennial Conference 
on the Biology of Marine Mammals, Greensboro, North Carolina. 

Baumgartner, M. F., and B. R. Mate. 2003b. Summertime foraging ecology of North 
Atlantic right whales. Marine Ecology Progress Series 264:123-135. 

Baumgartner, M. F., and B. R. Mate. 2005. Summer and fall habitat of North Atlantic right 
whales (Eubalaena glacialis) inferred from satellite telemetry. Canadian Journal of 
Fisheries and Aquatic Sciences 62(3):527-543. 

Baumgartner, M. F., C. A. Mayo, and R. D. Kenney. 2007. Enormous carnivores, 
microscopic food, and a restaurant that's hard to find. Pages 138-171 in S. D. Kraus, 
and R. Rolland, editors. The Urban Whale: North Atlantic Right Whales at the 
Crossroads. Harvard University Press, Cambridge. 

Beets, J., and A. Friedlander. 1999. Evaluation of a conservation strategy: a spawning 
aggregation closure for red hind, Epinephelus guttatus, in the U.S. Virgin Islands. 
Environmental Biology of Fishes 55:91-98. 

Beets, J., and M. A. Hixon. 1994. Distribution, persistence, and growth of groupers (Pisces: 
Serranidae) on artificial and natural patch reefs in the Virgin Islands Bulletin of 
Marine Science (55):470-483. 

Benson, S. R., P. H. Dutton, C. Hitipeuw, B. Samber, J. Bakarbessy, and D. Parker. 2007a. 
Post-nesting migrations of leatherback turtles (Dermochelys coriacea) from 
Jamursba-Medi, Bird's Head Peninsula, Indonesia. Chelonian Conservation and 
Biology 6(1):150-154. 

Benson, S. R., T. Eguchi, D. G. Foley, K. A. Forney, H. Bailey, C. Hitipeuw, B. P. 
Samber, R. F. Tapilatu, V. Rei, P. Ramohia, J. Pita, and P. H. Dutton. 2011. Large-
scale movements and high-use areas of western Pacific leatherback turtles, 
Dermochelys coriacea. Ecosphere 2(7). 

Benson, S. R., K. A. Forney, J. T. Harvey, J. V. Carretta, and P. H. Dutton. 2007b. 
Abundance, distribution, and habitat of leatherback turtles (Dermochelys coriacea) 
off California, 1990−2003. Fishery Bulletin 105(3):337-347. 

Best, P. B., J. Bannister, R. L. Brownell, and G. Donovan. 2001a. Right whales: 
Worldwide status. 

Best, P. B., A. Brandao, and D. S. Butterworth. 2001b. Demographic parameters of 
southern right whales off South Africa. Journal of Cetacean Research and 
Management Special Issue 2:161-169. 

Bigelow, H. B., and W. C. Schroeder. 1953. Sawfishes, guitarfishes, skates, and rays. J. 
Tee-Van, C. M. Breder, A. E. Parr, W. C. Schroeder, and L. P. Schultz, editors. 
Fishes of the Western North Atlantic, Part Two. Sears Foundation. 

244 



 
 

Bjorndal, K. A. 1982. The consequences of herbivory for life history pattern of the 
Caribbean green turtle, Chelonia mydas. Pages 111-116 in Biology and 
Conservation of Sea Turtles. Smithsonian Institution, Washington, D. C. 

Bjorndal, K. A. 1997. Foraging ecology and nutrition of sea turtles. Pages 199–231 in The 
Biology of Sea Turtles. CRC Press, Boca Raton, Florida. 

Bjorndal, K. A., and A. B. Bolten. 2002. Proceedings of a workshop on assessing 
abundance and trends for in-water sea turtle populations. National Oceanographic 
and Atmospheric Administration, National Marine Fisheries Service, NMFS-
SEFSC-445. 

Bjorndal, K. A., and A. B. Bolten. 2008. Annual variation in source contributions to a 
mixed stock: Implications for quantifying connectivity. Molecular Ecology 
17(9):2185-2193. 

Bjorndal, K. A., A. B. Bolten, and M. Y. Chaloupka. 2005. Evaluating trends in abundance 
of immature green turtles, Chelonia mydas, in the greater Caribbean. Ecological 
Applications 15(1):304-314. 

Bjorndal, K. A., A. B. Bolten, T. Dellinger, C. Delgado, and H. R. Martins. 2003. 
Compensatory growth in oceanic loggerhead sea turtles: Response to a stochastic 
environment. Ecology 84(5):1237-1249. 

Bjorndal, K. A., J. A. Wetherall, A. B. Bolten, and J. A. Mortimer. 1999. Twenty-six years 
of green turtle nesting at Tortuguero, Costa-Rica: An encouraging trend. 
Conservation Biology 13(1):126-134. 

Bohnsack, J. A. 1990. Black and Nassau grouper fishery trends. South Atlantic Fishery 
Management Council, Appendix. 

Bohnsack, J. A., D. L. Sutherland, A. Brown, D. E. Harper, and D. B. McClellan. 1986. An 
analysis of the Caribbean biostatistical database for 1985. NOAA, CFMC Control 
Number CRD-86/87-10, Miami  

Bolden, S. K. 2000. Long-distance movement of a Nassau grouper (Epinephelus striatus) to 
spawning aggregation in the central Bahamas. Fishery Bulletin 98(3):642-645. 

Bolden, S. K. 2001. Using Ultrasonic Telemetry to Determine Home Range of a Coral-
Reef Fish, Springer Netherlands. 

Bolker, B. M., T. Okuyama, K. A. Bjorndal, and A. B. Bolten. 2007. Incorporating 
multiple mixed stocks in mixed stock analysis: 'many-to-many' analyses. Molecular 
Ecology 16(4):685-695. 

Bolten, A., and B. Witherington. 2003. Loggerhead Sea Turtles. Smithsonian Books, 
Washington, D. C. 

245 



 
 

Bolten, A. B., K. A. Bjorndal, and H. R. Martins. 1994. Life history model for the 
loggerhead sea turtle (Caretta caretta) populations in the Atlantic: Potential 
impacts of a longline fishery. Pages 48-55 in G. J. Balazs, and S. G. Pooley, editors. 
Research Plan to Assess Marine Turtle Hooking Mortality, volume Technical 
Memorandum NMFS-SEFSC-201. National Oceanic and Atmospheric 
Administration, National Marine Fisheries Service, Southeast Fisheries Science 
Center. 

Bolten, A. B., K. A. Bjorndal, H. R. Martins, T. Dellinger, M. J. Biscoito, S. E. Encalada, 
and B. W. Bowen. 1998. Transatlantic developmental migrations of loggerhead sea 
turtles demonstrated by mtDNA sequence analysis. Ecological Applications 8(1):1-
7. 

Boomhower, J., M. Romero, J. Posada, S. Kobara, and W. Heyman. 2010. Prediction and 
verification of possible reef-fish spawning aggregation sites in Los Roques 
Archipelago National Park, Venezuela. Journal of Fish Biology (77):822-840. 

Bostrom, B. L., and D. R. Jones. 2007. Exercise warms adult leatherback turtles. 
Comparative Biochemistry and Physiology A: Molecular and Integrated Physiology 
147(2):323-31. 

Bouchard, S., K. Moran, M. Tiwari, D. Wood, A. Bolten, P. Eliazar, and K. Bjorndal. 
1998. Effects of exposed pilings on sea turtle nesting activity at Melbourne Beach, 
Florida. Journal of Coastal Research 14(4):1343-1347. 

Boulan, R. H., Jr. 1983. Some notes on the population biology of green (Chelonia mydas) 
and hawksbill (Eretmochelys imbricata) turtles in the northern U.S. Virgin Islands: 
1981-1983. Report to the National Marine Fisheries Service, Grant No. NA82-GA-
A-00044. 

Boulon Jr., R. H. 1994. Growth rates of wild juvenile hawksbill turtles, Eretmochelys 
imbricata, in St. Thomas, United States Virgin Islands. Copeia 1994(3):811-814. 

Bowen, B. W., A. B. Meylan, J. P. Ross, C. J. Limpus, G. H. Balazs, and J. C. Avise. 1992. 
Global population structure and natural history of the green turtle (Chelonia mydas) 
in terms of matriarchal phylogeny. Evolution 46(4):865-881. 

Bowen, B. W., and W. N. Witzell. 1996. Proceedings of the International Symposium on 
Sea Turtle Conservation Genetics. National Oceanographic and Atmospheric 
Administration, National Marine Fisheries Service, NMFS-SEFSC-396. 

Bowlby, C. E., G. A. Green, and M. L. Bonnell. 1994. Observations of leatherback turtles 
offshore of Washington and Oregon. Northwestern Naturalist 75(1):33-35. 

Braham, H. W., and D. W. Rice. 1984. The right whale, Balaena glacialis. Marine 
Fisheries Review 46(4):38-44. 

246 



 
 

 

 

 

 

 

 

Brautigam, A., and K. L. Eckert. 2006. Turning the tide: Exploitation, trade and 
management of marine turtles in the Lesser Antilles, Central America, Columbia 
and Venezuela. TRAFFIC International, Cambridge, United Kingdom. 

Bresette, M., R. A. Scarpino, D. A. Singewald, and E. P. de Maye. 2006. Recruitment of 
post-pelagic green turtles (Chelonia mydas) to nearshore reefs on Florida's 
southeast coast. Pages 288 in M. Frick, A. Panagopoulou, A. F. Rees, and K. 
Williams, editors. Twenty-Sixth Annual Symposium on Sea Turtle Biology and 
Conservation. International Sea Turtle Society, Athens, Greece. 

Broderick, A. C., R. Frauenstein, F. Glen, G. C. Hays, A. L. Jackson, T. Pelembe, G. D. 
Ruxton, and B. J. Godley. 2006. Are green turtles globally endangered? Global 
Ecology and Biogeography 15(1):21-26. 

Brown, M. W., S. Brault, P. K. Hamilton, R. D. Kenney, A. R. Knowlton, M. K. Marx, C. 
A. Mayo, C. K. Slay, and S. D. Kraus. 2001. Sighting heterogeneity of right whales 
in the western North Atlantic: 1980-1992. Journal of Cetacean Research and 
Management Special Issue 2:245-250. 

Brown, M. W., and M. K. Marx. 2000. Surveillance, monitoring and management of North 
Atlantic right whales, Eubalaena glacialis, in Cape Cod Bay, Massachusetts: 
January to Mid-May, 2000 final report Massachusetts Division of Marine Fisheries, 
Contract No. SCFWE3000-8365027. 

Brown, V. 2007. The Policymaking Process and the Politics of Managing the Nassau 
Grouper and Other Marine Resources. Proceedings of the 60th Gulf and Caribbean 
Fisheries Institute. 

Browning, C. L., R. M. Rolland, and S. D. Kraus. 2009. Estimated calf and perinatal 
mortality in western North Atlantic right whales (Eubalaena glacialis). Marine 
Mammal Science 26(3):648-662. 

Burchfield, P. M. 2013. Gladys Porter Zoo's Preliminary Annual Report on the 
Mexico/United Stated of America Population Restoration Project for the Kemp's 
Ridley Sea Turtle, (Lepidochelys kempii), on the Coasts of Tamaulipas, Mexico. 
Secretaria de Medio Ambiente y Recursos Naturales, Subsecretaria de Gestion Para 
La Proteccion Ambiental, Direccion General de Vida Silvestre, U.S. Fish and 
Wildlife Service, Texas Parks and Wildlife Department. 

Burnell, S. R. 2001. Aspects of the reproductive biology, movements and site fidelity of 
right whales off Australia. Journal of Cetacean Research and Management Special 
Issue 2:89-102. 

Burnett-Herkes, J. 1975. Contribution to the biology of the red hind, Epinephelus guttatus, 
a commercially important serranid fish from the tropical western Atlantic. 
University of Miami. 

247 



 
 

Bush, P. G., G. C. Ebanks, and E. D. Lane. 1996. Validation of the ageing technique for the 
Nassau grouper (Epinephelus striatus) in the Cayman Islands. Biology, fisheries 
and culture of tropical groupers and snappers:449. 

Caldeira, K., and M. E. Wickett. 2003. Oceanography: Anthropogenic carbon and ocean 
pH. Nature 425(6956):365-365. 

Caldwell, D. K., and A. Carr. 1957. Status of the sea turtle fishery in Florida. Pages 457-
463 in J. B. Trefethen, editor Twenty-Second North American Wildlife Conference. 
Wildlife Management Institute, Statler Hotel, Washington, D. C. 

Caldwell, S. 1990. Texas sawfish: Which way did they go? Tide Jan.-Feb.:16-19. 

Campbell-Malone, R. 2007. Biomechanics of North Atlantic right whale bone: Mandibular 
fracture as a fatal endpoint for blunt vessel-whale collision modeling. 
Massachusetts Institute of Technology. 

Campbell-Malone, R., S. G. Barco, P.-Y. Daoust, A. R. Knowlton, W. A. McLellan, D. S. 
Rotstein, and M. J. Moore. 2008. Gross and histologic evidence of sharp and blunt 
trauma in North Atlantic right whales (Eubalaena glacialis) killed by vessels. 
Journal of Zoo and Wildlife Medicine 39(1):37-55. 

Campell, C. L., and C. J. Lagueux. 2005. Survival probability estimates for large juvenile 
and adult green turtles (Chelonia mydas) exposed to an artisanal marine turtle 
fishery in the western Caribbean. Herpetologica 61(2):91-103. 

Carballo, J. L., C. Olabarria, and T. G. Osuna. 2002. Analysis of four macroalgal 
assemblages along the Pacific Mexican coast during and after the 1997-98 El Niño. 
Ecosystems 5(8):749-760. 

Carillo, E., G. J. W. Webb, and S. C. Manolis. 1999. Hawksbill turtles (Eretmochelys 
imbricata) in Cuba: an assessment of the historical harvest and its impacts. 
Chelonian Conservation and Biology 3(2):264-280. 

Carlson, J. K., and J. Osborne. 2012. Relative abundance of smalltooth sawfish (Pristis 
pectinata) based on the Everglades National Park Creel Survey, NOAA Technical 
Memorandum NMFS-SEFSC-626. 

Carlson, J. K., J. Osborne, and T. W. Schmidt. 2007. Monitoring the recovery of smalltooth 
sawfish, Pristis pectinata, using standardized relative indices of abundance. 
Biological Conservation 136(2):195-202. 

Carlson, J. K., and P. M. Richards. 2011. Takes of Protected Species in the Northwest 
Atlantic Ocean and Gulf of Mexico Shark Bottom Longline and Gillnet Fishery 
2007-2010. 

248 



 
 

 

 

 

Carr, A. F. 1986. New perspectives on the pelagic stage of sea turtle development. National 
Oceanic and Atmospheric Administration, National Marine Fisheries Service, 
Southeast Fisheries Center. 

Carr, T., and N. Carr. 1991. Surveys of the sea turtles of Angola. Biological Conservation 
58(1):19-29. 

Carter, J. 1989. Grouper sex in Belize. Natural History 10(89):60-69. 

Carter, J., G. J. Marrow, and V. Pryor. 1994. Aspects of the ecology and reproduction of 
Nassau grouper, Epinephelus striatus, off the coast of Belize, Central America. 
Pages 65-111 in Proceedings of the Gulf and Caribbean Fisheries Institute. Gulf 
and Caribbean Fisheries Institute. 

Cassoff, R. M., K. M. Moore, W. A. McLellan, S. G. Barco, D. S. Rotstein, and M. J. 
Moore. 2011. Lethal entanglement in baleen whales. Diseases of Aquatic 
Organisms 96(3):175-185. 

Caswell, H., M. Fujiwara, and S. Brault. 1999. Declining survival probability threatens the 
North Atlantic right whale. Proceedings of the National Academy of Sciences of 
the United States of America 96(6):3308-3313. 

Catry, P., C. Barbosa, B. Indjai, A. Almeida, B. J. Godley, and J. C. Vie. 2002. First census 
of the green turtle at Poilifilo, Bijagos Archipelago, Guinea-Bissau: The most 
important nesting colony on the Atlantic coast of Africa. Oryx 36(4):400-403. 

Catry, P., C. Barbosa, B. Paris, B. Indjai, A. Almeida, B. Limoges, C. Silva, and H. 
Pereira. 2009. Status, ecology, and conservation of sea turtles in Guinea-Bissau. 
Chelonian Conservation and Biology 8(2):150-160. 

Caughley, G. 1994. Directions in conservation biology. Journal of Animal Ecology 
63(2):215-244. 

Caurant, F., P. Bustamante, M. Bordes, and P. Miramand. 1999. Bioaccumulation of 
cadmium, copper and zinc in some tissues of three species of marine turtles 
stranded along the French Atlantic coasts. Marine Pollution Bulletin 38(12):1085-
1091. 

Cervigón, F. 1994. Los Peces Marinas de Venezuela, volume I and II. Fund. La Salle 
Ciencia Naturales. 

CETAP. 1982. A characterization of marine mammals and turtles in the mid- and north-
Atlantic areas of the U.S. Outer Continental Shelf. Cetacean and Turtle Assessment 
Program, Bureau of Land Management, BLM/YL/TR-82/03, Washington, D. C. 

CFMC, and NMFS. 1985. Fishery Management Plan, Final Environmental Impact 
Statement, and Draft Regulatory Impact Review, for the Shallow-Water Reeffish 

249 



 
 

 

Fishery of Puerto Rico and the U.S. Virgin Islands. Caribbean Fishery Management 
Council and National Marine Fisheries Service. 

Chacón-Chaverri, D., and K. L. Eckert. 2007. Leatherback sea turtle nesting at Gandoca 
Beach in Caribbean Costa Rica: Management recommendations from fifteen years 
of conservation. Chelonian Conservation and Biology 6(1):101-110. 

Chaloupka, M. 2002. Stochastic simulation modelling of southern Great Barrier Reef green 
turtle population dynamics. Ecological Modelling 148(1):79-109. 

Chaloupka, M., and C. Limpus. 2005. Estimates of sex- and age-class-specific survival 
probabilities for a southern Great Barrier Reef green sea turtle population. Marine 
Biology 146(6):1251-1261. 

Chaloupka, M., C. Limpus, and J. Miller. 2004. Green turtle somatic growth dynamics in a 
spatially disjunct Great Barrier Reef metapopulation. Coral Reefs 23(3):325-335. 

Chaloupka, M., T. M. Work, G. H. Balazs, S. K. K. Murakawa, and R. Morris. 2008. 
Cause-specific temporal and spatial trends in green sea turtle strandings in the 
Hawaiian Archipelago (1982-2003). Marine Biology 154(5):887-898. 

Chaloupka, M. Y., and C. J. Limpus. 1997. Robust statistical modelling of hawksbill sea 
turtle growth rates (southern Great Barrier Reef). Marine Ecology Progress Series 
146(1-3):1-8. 

Chaloupka, M. Y., and J. A. Musick. 1997. Age growth and population dynamics. Pages 
233-276 in P. L. Lutz, and J. A. Musick, editors. The Biology of Sea Turtles. CRC 
Press, Boca Raton, Florida. 

Charlesworth, M. E. 2006. Marine and coastal photographs and videos: Their availability, 
uses and curation. Marine Environmental Data Action Group of the Inter-Agency 
Committee on Marine Science and Technology (IACMST). 

Cheung, W. W. L., Y. Sadovy, M. T. Braynen, and L. G. Gittens. 2013. Are the last 
remaining Nassau grouper Epinephelus striatus fisheries sustainable? Status quo in 
the Bahamas. Endangered Species Research 20(1):27-39. 

Chiappone, M., H. Dienes, D. W. Swanson, and S. L. Miller. 2005. Impacts of lost fishing 
gear on coral reef sessile invertebrates in the Florida Keys National Marine 
Sanctuary. Biological Conservation 121(2):221-230. 

Clapham, P., S. Brault, H. Caswell, M. Fujiwara, S. Kraus, R. Pace, and P. Wade. 2002. 
Report of the working group on survival estimation for North Atlantic right whales. 
National Oceanic and Atmospheric Administration, National Marine Fisheries 
Service, Northeast Fisheries Science Center, Gloucester, Massachusetts. 

Clapham, P. J., and R. L. Brownell Jr. 1996. The potential for interspecific competition in 
baleen whales. Report of the International Whaling Commission 46:361-367. 

250 



 
 

 

Clapham, P. J., S. B. Young, and R. L. Brownell Jr. 1999. Baleen whales: Conservation 
issues and the status of the most endangered populations. Mammal Review 
29(1):35-60. 

Clark, C. W., W. T. Ellison, B. L. Southall, L. Hatch, S. V. Parijs, A. Frankel, and D. 
Ponirakis. 2009a. Acoustic masking in marine ecosystems as a function of 
anthropogenic sound sources. International Whaling Commission Scientific 
Committee, Madeira, Portugal. 

Clark, C. W., W. T. Ellison, B. L. Southall, L. Hatch, S. M. Van Parijs, A. Frankel, and D. 
Ponirakis. 2009b. Acoustic masking in marine ecosystems: Intuitions, analysis, and 
implication. Marine Ecology Progress Series 395:201-222. 

Claro, R., García-Cagide, A., Sierra, L.M., García-Arteaga, J.P. 1990. Características 
biológico-pesqueras de la cherna criolla Epinephelus striatus (Bloch) (Pisces: 
Serranidae) en la plataforma cubana. Ciência Biológicas 23:23–42. 

Cole, T., D. Hartley, and M. Garron. 2006. Mortality and serious injury determinations for 
baleen whale stocks along the eastern seaboard of the United States, 2000-2004. 
National Oceanic and Atmospheric Administration, National Marine Fisheries 
Service, Northeast Fisheries Science Center  

Cole, T. V. N., P. Hamilton, A. G. Henry, P. Duley, R. M. Pace, B. N. White, and T. 
Frasier. 2013. Evidence of a North Atlantic right whale Eubalaena glacialis mating 
ground. Endangered Species Research 21(1):55-64. 

Colin, P. L. 1992. Reproduction of the Nassau grouper, Epinephelus striatus (Pisces: 
Serranidae) and its relationship to environmental conditions. Environmental 
Biology of Fishes (34):357-377. 

Colin, P. L., W. A. Laroche, and E. B. Brothers. 1997. Ingress and settlement in the Nassau 
grouper, Epinephelus striatus (Pisces: Serranidae), with relationship to spawning 
occurrence. Bulletin of Marine Science 60(3):656-667. 

Colin, P. L., D. Y. Shapiro, and D. Weiler. 1987. Preliminary investigations of 
reproduction of two species of groupers. Bulletin of Marine Science 40(2):220-230. 

Collazo, J. A., R. Boulan, and T. L. Tallevast. 1992. Abundance and growth patterns of 
Chelonia mydas in Culebra, Puerto Rico. Journal of Herpetology 26(3):293-300. 

Conant, T. A., P. H. Dutton, T. Eguchi, S. P. Epperly, C. C. Fahy, M. H. Godfrey, S. L. 
MacPherson, E. E. Possardt, B. A. Schroeder, J. A. Seminoff, M. L. Snover, C. M. 
Upite, and B. E. Witherington. 2009. Loggerhead sea turtle (Caretta caretta) 2009 
status review under the U.S. Endangered Species Act. National Oceanic and 
Atmospheric Administration, National Marine Fisheries Service. 

Conn, P. B., and G. K. Silber. 2013. Vessel speed restrictions reduce risk of collision-
related mortality for North Atlantic right whales. Ecosphere 4(4):Article 43. 

251 



 
 

Corsolini, S., S. Aurigi, and S. Focardi. 2000. Presence of polychlorobiphenyls (PCBs) and 
coplanar congeners in the tissues of the Mediterranean loggerhead turtle Caretta 
caretta. Marine Pollution Bulletin 40(11):952-960. 

Coulson, T., T. G. Benton, P. Lundberg, S. R. X. Dall, B. E. Kendall, and J.-M. Gaillard. 
2006. Estimating individual contributions to population growth: Evolutionary 
fitness in ecological time. Proceedings of the Royal Society Biological Sciences 
Series B 273:547-555. 

Crabbe, M. J. 2008. Climate change, global warming and coral reefs: modelling the effects 
of temperature. Computational Biology and Chemistry 32(5):311-4. 

Craig, A. K. 1966. Geography of fishing in British Honduras and adjacent coastal areas. 
Technical Report 28, Coastal Studies Institute Louisiana State University, 
Louisiana (Cont. No. 66-2):143. 

Craig, M. T., Y. J. S. d. Mitcheson, and P. C. Heemstra. 2011. Groupers of the world: a 
field and market guide. NISC (Pty) Ltd. , Grahamstown. 

Cripps, G., P. Lindeque, and K. J. Flynn. 2014. Have we been underestimating the effects 
of ocean acidification in zooplankton? Global Change Biology 20(11):3377-3385. 

Crouse, D. T. 1999. Population modeling and implications for Caribbean hawksbill sea 
turtle management Chelonian Conservation and Biology 3(2):185-188. 

Crouse, D. T., L. B. Crowder, and H. Caswell. 1987. A Stage-Based Population Model for 
Loggerhead Sea Turtles and Implications for Conservation. Ecology 68(5):1412-
1423. 

Crowder, L. B., D. T. Crouse, S. S. Heppell, and T. H. Martin. 1994. Predicting the impact 
of turtle excluder devices on loggerhead sea turtle populations. Ecological 
Applications 4(3):437-445. 

D'Ilio, S., D. Mattei, M. F. Blasi, A. Alimonti, and S. Bogialli. 2011. The occurrence of 
chemical elements and POPs in loggerhead turtles (Caretta caretta): An overview. 
Marine Pollution Bulletin 62(8):1606-1615. 

D'Spain, G. L. 2003. Ocean noise and marine mammals: A summary report of the U.S. 
National Research Council Committee on potential impacts of ambient noise in the 
ocean on marine mammals. Environmental Consequences of Underwater Sound 
(ECOUS) Symposium, San Antonio, Texas  

Dahl, T. E., and C. E. Johnson. 1991. Status and trends of wetlands in the conterminous 
United States, mid-1970s to mid-1980s. U.S. Fish and Wildlife Service, 
Washington, D.C. 

Dahlgren, C. P. 1998. Population dynamics of early juvenile Nassau grouper: an integrated 
modeling and field study. North Carolina State University, Raleigh, NC. 

252 



 
 

 

 

  

Daniels, R. C., T. W. White, and K. K. Chapman. 1993. Sea-level rise - destruction of 
threatened and endangered species habitat in South Carolina. Environmental 
Management 17(3):373-385. 

Davenport, J., D. L. Holland, and J. East. 1990. Thermal and biochemical characteristics of 
the lipids of the leatherback turtle (Dermochelys coriacea): Evidence of 
endothermy. Journal of the Marine Biological Association of the United Kingdom 
70:33-41. 

Diez, C. E., and R. P. Van Dam. 2002. Habitat effect on hawksbill turtle growth rates on 
feeding grounds at Mona and Monito Islands, Puerto Rico. Marine Ecology 
Progress Series 234:301-309. 

Diez, C. E., and R. P. Van Dam. 2007. In-water surveys for marine turtles at foraging 
grounds of Culebra Archipelago, Puerto Rico 

Dodd Jr., C. K. 1988. Synopsis of the biological data on the loggerhead sea turtle Caretta 
caretta (Linnaeus 1758). U.S. Fish and Wildlife Service, 88(14). 

Doucette, G. J., A. D. Cembella, J. L. Martin, J. Michaud, T. V. N. Cole, and R. M. 
Rolland. 2006. Paralytic shellfish poisoning (PSP) toxins in North Atlantic right 
whales Eubalaena glacialis and their zooplankton prey in the Bay of Fundy, 
Canada. Marine Ecology Progress Series 306:303-313. 

Doughty, R. W. 1984. Sea turtles in Texas: A forgotten commerce. Southwestern 
Historical Quarterly 88:43-70. 

Dow, W., K. Eckert, M. Palmer, and P. Kramer. 2007. An atlas of sea turtle nesting habitat 
for the wider Caribbean region. The Wider Caribbean Sea Turtle Conservation 
Network and The Nature Conservancy, Beaufort, North Carolina. 

Duque, V. M., V. M. Paez, and J. A. Patino. 2000. Ecología de anidación y conservación 
de la tortuga cana, Dermochelys coriacea, en la Playona, Golfo de Uraba Chocoano 
(Colombia), en 1998 Actualidades Biologicas Medellín 22(72):37-53. 

Durbin, E., G. Teegarden, R. Campbell, A. Cembella, M. F. Baumgartner, and B. R. Mate. 
2002. North Atlantic right whales, Eubalaena glacialis, exposed to paralytic 
shellfish poisoning (PSP) toxins via a zooplankton vector, Calanus finmarchicus. 
Harmful Algae 1(2):243-251. 

Dutton, D. L., P. H. Dutton, M. Chaloupka, and R. H. Boulon. 2005. Increase of a 
Caribbean leatherback turtle Dermochelys coriacea nesting population linked to 
long-term nest protection. Biological Conservation 126(2):186-194. 

DWH Trustees. 2015. DWH Trustees (Deepwater Horizon Natural Resource Damage 
Assessment Trustees). 2015. Deepwater Horizon Oil Spill: Draft Programmatic 
Damage Assessment and Restoration Plan and Draft Programmatic Environmental 

253 



 
 

 

 

 

 

 

Impact Statement. Retrieved from 
http://www.gulfspillrestoration.noaa.gov/restoration-planning/gulf-plan/. 

Dwyer, K. L., C. E. Ryder, and R. Prescott. 2003. Anthropogenic mortality of leatherback 
turtles in Massachusetts waters. Pages 260 in J. A. Seminoff, editor Twenty-Second 
Annual Symposium on Sea Turtle Biology and Conservation, Miami, Florida. 

Eckert, K. L. 1995. Hawksbill sea turtle (Eretmochelys imbricata). Pages 76-108 in 
National Marine Fisheries Service and U.S. Fish and Wildlife Service Status 
Reviews for Sea Turtles Listed under the Endangered Species Act of 1973. 
National Oceanic and Atmospheric Administration, National Marine Fisheries 
Service, Silver Springs, Maryland. 

Eckert, K. L., and S. A. Eckert. 1990. Embryo mortality and hatch success in (in situ) and 
translocated leatherback sea turtle (Dermochelys coriacea) eggs. Biological 
Conservation 53:37-46. 

Eckert, K. L., S. A. Eckert, T. W. Adams, and A. D. Tucker. 1989. Inter-nesting migrations 
by leatherback sea turtles (Dermochelys coriacea) in the West Indies. 
Herpetologica 45(2):190-194. 

Eckert, K. L., J. A. Overing, and B. B. Lettsome. 1992. Sea turtle recovery action plan for 
the British Virgin Islands. UNEP Caribbean Environment Programme, Wider 
Caribbean Sea Turtle Recovery Team and Conservation Network, Kingston, 
Jamaica. 

Eckert, K. L., B. P. Wallace, J. G. Frazier, S. A. Eckert, and P. C. H. Pritchard. 2012. 
Synopsis of the biological data on the leatherback sea turtle (Dermochelys 
coriacea). U.S. Fish and Wildlife Service. 

Eckert, S. A. 1989. Diving and foraging behavior of the leatherback sea turtle, 
Dermochelys coriacea. University of Georgia, Athens, Georgia. 

Eckert, S. A. 2006. High-use oceanic areas for Atlantic leatherback sea turtles 
(Dermochelys coriacea) as identified using satellite telemetered location and dive 
information. Marine Biology 149(5):1257-1267. 

Eckert, S. A., D. Bagley, S. Kubis, L. Ehrhart, C. Johnson, K. Stewart, and D. DeFreese. 
2006. Internesting and postnesting movements and foraging habitats of leatherback 
sea turtles (Dermochelys coriacea) nesting in Florida. Chelonian Conservation and 
Biology 5(2):239-248. 

Eckert, S. A., D. W. Nellis, K. L. Eckert, and G. L. Kooyman. 1984. Deep diving record 
for leatherbacks. Marine Turtle Newsletter 31:4. 

Eckert, S. A., and L. Sarti. 1997. Distant fisheries implicated in the loss of the world's 
largest leatherback nesting population. Marine Turtle Newsletter 78:2-7. 

254 

http://www.gulfspillrestoration.noaa.gov/restoration-planning/gulf-plan


 
 

 

 

 

Eggleston, D. B. 1995. Recruitment in Nassau grouper Epinephelus striatus: post-
settlement abundance, microhabitat features and ontogenetic habitat shifts. Marine 
Ecology Progress Series 124:9-22. 

Eggleston, D. B., J. J. Grover, and R. N. Lipcius. 1998. Ontogenetic diet shifts in Nassau 
grouper: trophic linkages and predatory impact. Bulletin of Marine Science 
63(1):111-126. 

Eguchi, T., P. H. Dutton, S. A. Garner, and J. Alexander-Garner. 2006. Estimating juvenile 
survival rates and age at first nesting of leatherback turtles at St. Croix, U.S. Virgin 
Islands. Pages 292-293 in M. Frick, A. Panagopoulou, A. F. Rees, and K. Williams, 
editors. Twenty-Sixth Annual Symposium on Sea Turtle Biology and Conservation. 
International Sea Turtle Society, Athens, Greece. 

Ehrhart, L. M. 1983. Marine turtles of the Indian River Lagoon System. Florida Scientist 
46(3/4):337-346. 

Ehrhart, L. M., W. E. Redfoot, and D. A. Bagley. 2007. Marine turtles of the central region 
of the Indian River Lagoon System, Florida. Florida Scientist 70(4):415-434. 

Ehrhart, L. M., and R. G. Yoder. 1978. Marine turtles of Merritt Island National Wildlife 
Refuge, Kennedy Space Centre, Florida. Florida Marine Research Publications 
33:25-30. 

Elwen, S. H., and P. B. Best. 2004. Female southern right whales Eubalanena australis: 
Are there reproductive benefits associated with their coastal distribution off South 
Africa? Marine Ecology Progress Series 269:289-295. 

Enzenauer, M. P., S. J. B. Gulak, B. M. Deacy, and J. K. Carlson. 2015. Characterization 
of the southeastern U.S. Atlantic mid-shelf and deepwater reef fish fisheries. 
NOAA Technical Memorandum NMFS-SEFSC-679:18. 

EPA. 2012. Climate Change. www.epa.gov/climatechange/index.html. 

Epperly, S., L. Avens, L. Garrison, T. Henwood, W. Hoggard, J. Mitchell, J. Nance, J. 
Poffenberger, C. Sasso, E. Scott-Denton, and C. Yeung. 2002. Analysis of Sea 
Turtle Bycatch in the Commercial Shrimp Fisheries of Southeast U.S. Waters and 
the Gulf of Mexico. U.S. Dept. of Commerce, Miami, FL. 

Epperly, S. P., and C. Boggs. 2004. Post-Hooking Mortality in Pelagic Longline Fisheries 
Using “J” Hooks and Circle Hooks Application of New Draft Criteria to Data from 
the Northeast Distant Experiments in the Atlantic. Internal document no. PRD-
03/04-04 Southeast Fisheries Science Center, Protected Resources & Biodiversity 
Division. 

Epperly, S. P., J. Braun-McNeill, and P. M. Richards. 2007. Trends in catch rates of sea 
turtles in North Carolina, USA. Endangered Species Research 3(3):283-293. 

255 

www.epa.gov/climatechange/index.html


 
 

 

 

Epperly, S. P., and W. G. Teas. 2002. Turtle excluder devices - Are the escape openings 
large enough? Fishery Bulletin 100(3):466-474. 

Evermann, B. W. 1900. Fishes and Fisheries of Porto Rico. U.S. Commission on Fish and 
Fisheries. 

Evermann, B. W., and B. A. Bean. 1897. Report on the Fisheries of Indian River, Florida. 
United States Commission of Fish and Fisheries, Washington D.C. 

Farmer , N. 2016a. Estimates of Sea Turtle Discards in the South Atlantic SnapperGrouper 
Fishery. SERO-LAPP-2016-08. 

Farmer, N. 2016b. South Atlantic Nassau Grouper Landings and Discards. SERO-LAPP-
2016-09. 

Farmer, N. A., T. A. Gowan, J. R. Powell, and B. J. Zoodsma. 2016. Evaluation of 
Alternatives to Winter Closure of Black Sea Bass Pot Gear: Projected Impacts on 
Catch and Risk of Entanglement with North Atlantic Right WhalesEubalaena 
glacialis. Marine and Coastal Fisheries 8(1):202-221. 

Ferraroli, S., J. Y. Georges, P. Gaspar, and Y. Le Maho. 2004. Where leatherback turtles 
meet fisheries. Nature 429:521-522. 

Fine, J. C. 1990. Groupers in love: spawning aggregations of Nassau groupers in Honduras. 
Pages 42-45 in Sea Frontiers. 

Fish, M. R., I. M. Cote, J. A. Gill, A. P. Jones, S. Renshoff, and A. R. Watkinson. 2005. 
Predicting the Impact of Sea-Level Rise on Caribbean Sea Turtle Nesting Habitat. 
Conservation Biology 19(2):482-491. 

FitzSimmons, N. N., L. W. Farrington, M. J. McCann, C. J. Limpus, and C. Moritz. 2006. 
Green turtle populations in the Indo-Pacific: A (genetic) view from microsatellites. 
Pages 111 in N. Pilcher, editor Twenty-Third Annual Symposium on Sea Turtle 
Biology and Conservation. 

Fleming, E. H. 2001. Swimming Against the Tide: Recent Surveys of Exploitation, Trade, 
And Management of Marine Turtles In the Northern Caribbean. TRAFFIC North 
America, Washington, D.C., USA. 

Foley, A. M., B. A. Schroeder, and S. L. MacPherson. 2008a. Post-nesting migrations and 
resident areas of Florida loggerheads (Caretta caretta). Pages 75-76 in H. J. Kalb, 
A. S. Rhode, K. Gayheart, and K. Shanker, editors. Twenty-Fifth Annual 
Symposium on Sea Turtle Biology and Conservation. U.S. Department of 
Commerce, Savannah, Georgia. 

Foley, A. M., B. A. Schroeder, A. E. Redlow, K. J. Fick-Child, and W. G. Teas. 2005. 
Fibropapillomatosis in stranded green turtles (Chelonia mydas) from the eastern 

256 



 
 

 

United States (1980-98): Trends and associations with environmental factors. 
Journal of Wildlife Diseases 41(1):29-41. 

Foley, A. M., K. Singel, R. Hardy, R. Bailey, K. Sonderman, and S. Schaf. 2008b. 
Distributions, Relative Abundances, and Mortality Factors for Sea Turtles in 
Florida from 1980 through 2007 as Determined From Strandings. A final Report 
Submitted to NMFS. NMFS. 

Foley, A. M., K. E. Singel, P. H. Dutton, T. M. Summers, A. E. Redlow, and J. Lessman. 
2007a. Characteristics of a green turtle (Chelonia mydas) assemblage in 
northwestern Florida determined during a hypothermic stunning event. Gulf of 
Mexico Science 25(2):131-143. 

Foley, K. A., C. Caldow, and E. Hickerson. 2007b. First confirmed record of Nassau 
grouper Epinephelus striatus (Pisces: Serranidae) in the Flower Garden Banks 
National Marine Sanctuary. Gulf of Mexico Science:162-165. 

Fonnesbeck, C. J., L. P. Garrison, L. I. Ward-Geiger, and R. D. Baumstark. 2008. Bayesian 
hierarchichal model for evaluating the risk of vessel strikes on North Atlantic right 
whales in the SE United States. Endangered Species Research 6(1):87-94. 

Formia, A. 1999. Les tortues marines de la Baie de Corisco. Canopee 14: i-ii. 

Fortune, S. M. E., A. W. Trites, W. L. Perryman, M. J. Moore, H. M. Pettis, and M. S. 
Lynn. 2012. Growth and rapid early development of North Atlantic right whales 
(Eubalaena glacialis). Journal of Mammalogy 93(5):1342-1354. 

Fox, D. 2005. Environmental assessment (EA) for the anadromous fish conservation act 
funding proposal: Atlantic sturgeon in the Delaware River: Contemporary 
population status and identification of spawning areas. National Oceanic and 
Atmospheric Administration, National Marine Fisheries Service. 

Frasier, T. R., B. A. McLeod, R. M. Gillett, M. W. Brown, and B. N. White. 2007. Right 
whales past and present as revealed by their genes. Pages 200-231 in S. D. Kraus, 
and R. M. Rolland, editors. The Urban Whale: North Atlantic Right Whales at the 
Crossroads. Harvard University Press, Cambridge. 

Frazer, N. B., and L. M. Ehrhart. 1985. Preliminary growth models for green, (Chelonia 
mydas) and loggerhead, (Caretta caretta), turtles in the wild. Copeia 1985(1):73-
79. 

Fretey, J. 2001. Biogeography and conservation of marine turtles of the Atlantic Coast of 
Africa, UNebraskaP/CMississippi Secretariat. 

Fretey, J., A. Billes, and M. Tiwari. 2007. Leatherback, Dermochelys coriacea, nesting 
along the Atlantic coast of Africa. Chelonian Conservation and Biology 6(1):126-
129. 

257 



 
 

 

 

 

Froese, R. a. D. P. 2010. FishBase. 

Fujiwara, M., and H. Caswell. 2001. Demography of the endangered North Atlantic right 
whale. Nature 414(6863):537-541. 

Garcia-Parraga, D., J. L. Crespo-Picazo, Y. B. de Quiros, V. Cervera, L. Marti-Bonmati, J. 
Diaz-Delgado, M. Arbelo, M. J. Moore, P. D. Jepson, and A. Fernandez. 2014. 
Decompression sickness ('the bends') in sea turtles. Dis Aquat Organ 111(3):191-
205. 

Garcia M., D., and L. Sarti. 2000. Reproductive cycles of leatherback turtles. Pages 163 in 
F. A. Abreu-Grobois, R. Briseno-Duenas, R. Marquez, and L. Sarti, editors. 
Eighteenth International Sea Turtle Symposium. 

Garduño-Andrade, M., V. Guzmán, E. Miranda, R. Briseño-Dueñas, and F. A. Abreu-
Grobois. 1999. Increases in hawksbill turtle (Eretmochelys imbricata) nestings in 
the Yucatán Peninsula, Mexico, 1977-1996: Data in support of successful 
conservation? Chelonian Conservation and Biology 3(2):286-295. 

Garrett, C. 2004. Priority Substances of Interest in the Georgia Basin - Profiles and 
background information on current toxics issues. Canadian Toxics Work Group 
Puget Sound, Georgia Basin International Task Force, GBAP Publication No. 
EC/GB/04/79. 

Garrison, L. P. 2007. The big picture: Modeling right whales in space and time. Pages 460-
487 in S. D. Kraus, and R. M. Rolland, editors. The Urban Whale: North Atlantic 
Right Whales at the Crossroads. Harvard University Press, Cambridge. 

Gearhart, J. L. 2010. Evaluation of a turtle excluder device (TED) designed for use in the 
U.S. mid-Atlantic Atlantic croaker fishery.  NOAA Technical Memorandum 
NMFS-SEFSC-606. 

George, C., and P. Naessig. 2006. Right whale 2425 Vessel Collision Report -NEWS 
Aerial Survey. Georgia Department of Natural Resources, Wildlife Trust. 

Geraci, J. R. 1990. Physiologic and toxic effects on cetaceans. Pages 167-197 in J. R. 
Geraci, and D. J. S. Aubin, editors. Sea Mammals and Oil: Confronting the Risks. 
Academic Press, San Diego. 

Geraci, J. R., D. M. Anderson, R. J. Timeri, D. J. S. Aubin, G. A. Early, J. H. Prescott, and 
C. A. Mayo. 1989. Humpback whales (Megaptera novaeangliae) fatally poisoned 
by dinoflagellate toxin. Canadian Journal of Fisheries and Aquatic Sciences 
46(11):1895-1898. 

Gilman, E., E. Zollett, S. Beverly, H. Nakano, K. Davis, D. Shiode, P. Dalzell, and I. 
Kinan. 2006. Reducing sea turtle by-catch in pelagic longline fisheries. Fish and 
Fisheries 7(1):2-23. 

258 



 
 

 

 

Gilman, E. L., J. Ellison, N. C. Duke, and C. Field. 2008. Threats to mangroves from 
climate change and adaptation options: A review. Aquatic Botany 89(2):237-250. 

Gilmore, G. R. 1995. Environmental and Biogeographic Factors Influencing Ichthyofaunal 
Diversity: Indian River Lagoon. Bulletin of Marine Science 57(1):153-170. 

Girard, C., A. D. Tucker, and B. Calmettes. 2009. Post-nesting migrations of loggerhead 
sea turtles in the Gulf of Mexico: Dispersal in highly dynamic conditions. Marine 
Biology 156(9):1827-1839. 

Gladys Porter Zoo. 2013. Gladys Porter Zoo's Preliminary Annual Report on the 
Mexico/United States of America Population Restoration Project for the Kemp’s 
Ridley Sea Turtle, Lepidochelys kempii, on the Coasts of Tamaulipas, Mexico 
2013. 

Glen, F., A. C. Broderick, B. J. Godley, and G. C. Hays. 2006. Thermal control of 
hatchling emergence patterns in marine turtles. Journal of Experimental Marine 
Biology and Ecology 334(1):31-42. 

Goff, G. P., and J. Lien. 1988. Atlantic leatherback turtles, Dermochelys coriacea, in cold 
water off Newfoundland and Labrador. Canadian Field-Naturalist 102:1-5. 

Gonzalez Carman, V., K. Alvarez, L. Prosdocimi, M. C. Inchaurraga, R. Dellacasa, A. 
Faiella, C. Echenique, R. Gonzalez, J. Andrejuk, H. Mianzan, C. Campagna, and D. 
Albareda. 2011. Argentinian coastal waters: A temperate habitat for three species of 
threatened sea turtles. Marine Biology Research 7:500-508. 

Good, C. P. 2008. Spatial ecology of the North Atlantic right whale (Eubalaena glacialis). 
Duke University, Durham, North Carolina. 

Gorce, L., and J. O. (eds.). 1939. The Book of fishes. National Geographic Society, 
Washington, D.C. 

Gowan, T. A., and J. G. Ortega-Ortiz. 2014. Wintering habitat model for the North Atlantic 
right whale (Eubalaena glacialis) in the southeastern United States. PLoS ONE 
9(4):e95126. 

Graham, T. R. 2009. Scyphozoan jellies as prey for leatherback sea turtles off central 
California. Master's Theses. San Jose State University. 

Grant, S. C. H., and P. S. Ross. 2002. Southern Resident killer whales at risk: Toxic 
chemicals in the British Columbia and Washington environment. Department of 
Fisheries and Oceans Canada, Sidney, B.C. 

Green, D. 1993. Growth rates of wild immature green turtles in the Galápagos Islands, 
Ecuador. Journal of Herpetology 27(3):338-341. 

259 



 
 

 

Greene, C. H., A. J. Pershing, A. Conversi, B. Planque, C. Hannah, D. Sameoto, E. Head, 
P. C. Smith, P. C. Reid, J. Jossi, D. Mountain, M. C. Benfield, P. H. Wiebe, and E. 
Durbin. 2003. Trans-Atlantic responses of Calanus finmarchicus populations to 
basin-scale forcing associated with the North Atlantic Oscillation. Progress in 
Oceanography 58(2-4):301-312. 

Greenwood, C. B. 1991. Distribution and feeding habits of larval Epinepheline groupers in 
Exuma Sound, Bahamas. Florida Institute of Technology, Melbourne, FL. 

Greer, A. E. J., J. D. J. Lazell, and R. M. Wright. 1973. Anatomical evidence for a counter-
current heat exchanger in the leatherback turtle (Dermochelys coriacea). Nature 
244:181. 

Groombridge, B. 1982. Kemp's ridley or Atlantic ridley, Lepidochelys kempii (Garman 
1980). The IUCN Amphibia, Reptilia Red Data Book:201-208. 

Groombridge, B., and R. Luxmoore. 1989. The Green Turtle and Hawksbill (Reptilia: 
Cheloniidae): World Status, Exploitation and Trade. Secretariat of the Convention 
on International Trade in Endangered Species of Wild Fauna and Flora, Lausanne, 
Switzerland. 

Grover, J. J., D. B. Eggleston, and J. M. Shenker. 1998. Transition from pelagic to 
demersal phase in early-juvenile Nassau grouper, Epinephelus striatus: 
pigmentation, squamation, and ontogeny of diet. Bulletin of Marine Science 
62(1):97-113. 

Guitart-Manday, D., and F. Juárez-Fernandez. 1966. Desarrollo embrionario y primeros 
estudios larvales de la cherna criolla, Epinephelus striatus (Bloch) (Perciformes: 
Serranidae). Academia Ciencias de Cuba, Instituto de Oceanologica 1:35-45. 

Gunter, G., and L. Knapp. 1951. Fishes, new, rare, or seldom recorded from the Texas 
coast. Texas Journal of Science 3(1):134-138. 

Guseman, J. L., and L. M. Ehrhart. 1992. Ecological geography of western Atlantic 
loggerheads and green turtles: Evidence from remote tag recoveries. Pages 50 in M. 
Salmon, and J. Wyneken, editors. Eleventh Annual Workshop on Sea Turtle 
Biology and Conservation. U.S. Department of Commerce, Jekyll Island, Georgia. 

Hale, L. F., and J. K. Carlson. 2007. Characterization of the Shark Bottom Longline 
Fishery: 2005-2006. National Oceanic and Atmospheric Administration Technical 
Memorandum.  NMFS-SEFSC-554:25. 

Hale, L. F., L. D. Hollensead, and J. K. Carlson. 2007. Characterization of the shark 
bottom longline fishery : 2007. NOAA Technical Memorandum NMFS-SEFSC-
564:25. 

Hamilton, P. K., A. R. Knowlton, and M. K. Marx. 2007. Right whales tell their own 
stories: The photo-identification catalog. Pages 75-104 in S. D. Kraus, and R. M. 

260 



 
 

Rolland, editors. The Urban Whale: North Atlantic Right Whales at the Crossroads. 
Harvard University Press, Cambridge. 

Hamilton, P. K., A. R. Knowlton, M. K. Marx, and S. D. Kraus. 1998. Age structure and 
longevity in North Atlantic right whales Eubalaena glacialis and their relation to 
reproduction. Marine Ecology Progress Series 171:285-292. 

Hamilton, P. K., and M. K. Marx. 2005. Skin lesions on North Atlantic right whales: 
Categories, prevalence and change in occurrence in the 1990s. Diseases of Aquatic 
Organisms 68(1):71-82. 

Hart, K. M., M. M. Lamont, I. Fujisaki, A. D. Tucker, and R. R. Carthy. 2012. Common 
coastal foraging areas for loggerheads in the Gulf of Mexico: Opportunities for 
marine conservation. Biological Conservation 145:185-194. 

Hartwell, S. I. 2004. Distribution of DDT in sediments off the central California coast. 
Marine Pollution Bulletin 49(4):299-305. 

Harvell, C. D., C. E. Mitchell, J. R. Ward, S. Altizer, A. P. Dobson, R. S. Ostfeld, and M. 
D. Samuel. 2002. Climate warming and disease risks for terrestrial and marine 
biota. Science 296:2158–2162. 

Hatch, L. T., C. W. Clark, S. M. V. Parijs, A. S. Frankel, and D. W. Ponirakis. 2012. 
Quantifying loss of acoustic communication space for right whales in and around a 
US. National Marine Sanctuary. Conservation Biology 26(6):983-994. 

Hawkes, L. A., A. C. Broderick, M. H. Godfrey, and B. J. Godley. 2007. Investigating the 
potential impacts of climate change on a marine turtle population. Global Change 
Biology 13:1-10. 

Hays, G. C., S. Åkesson, A. C. Broderick, F. Glen, B. J. Godley, P. Luschi, C. Martin, J. D. 
Metcalfe, and F. Papi. 2001. The diving behavior of green turtles undertaking 
oceanic migration to and from Ascension Island: Dive durations, dive profiles, and 
depth distribution. Journal of Experimental Biology 204:4093-4098. 

Hays, G. C., A. C. Broderick, F. Glen, B. J. Godley, J. D. R. Houghton, and J. D. Metcalfe. 
2002. Water temperature and internesting intervals for loggerhead (Caretta caretta) 
and green (Chelonia mydas) sea turtles. Journal of Thermal Biology 27(5):429-432. 

Hays, G. C., J. D. R. Houghton, and A. E. Myers. 2004. Pan-Atlantic leatherback turtle 
movements. Nature 429:522. 

Hazel, J., I. R. Lawler, H. Marsh, and S. Robinson. 2007. Vessel speed increases collision 
risk for the green turtle Chelodina mydas. Endangered Species Research 3:105-113. 

Heemstra, P. C., and J.E. Randall. 1993. Groupers of the world (Family Serranidae, 
Subfamily Epinephelinae). An annotated and illustrated catalogue of the grouper, 

261 



 
 

 

 

rockcod, hind, coral grouper and lyretail species known to date. FAO, editor FAO 
Fisheries Synopsis. FAO, Rome. 

Heemstra, P. C., and J. E. Randall. 1993. Groupers of the world (Family Serranidae, 
Subfamily Epinephelinae). An annotated and illustrated catalogue of the grouper, 
rockcod, hind, coral grouper and lyretail species known to date. FAO, editor FAO 
Fisheries Synopsis. FAO, Rome. 

Henry, A. G., T. V. N. Cole, M. Garron, L. Hall, W. Ledwell, and A. Reid. 2012. Mortality 
and serious injury determinations for baleen whale stocks along the Gulf of 
Mexico, United States East Coast and Atlantic Canadian Provinces, 2006-2010. 
National Oceanic and Atmospheric Administration, National Marine Fisheries 
Service, Northeast Fisheries Science Center. 

Henry, A. G., T. V. N. Cole, W. L. L. Hall, D. Morin, and A. Reid. 2015. Mortality and 
Serious Injury determinations for baleen whale stocks along the Gulf of Mexico, 
United States East Coast and Atlantic Canadian Provinces, 2009–2013. NEFSC 
Reference Document 15-10.:45. 

Heppell, S. S., D. T. Crouse, L. B. Crowder, S. P. Epperly, W. Gabriel, T. Henwood, R. 
Márquez, and N. B. Thompson. 2005. A population model to estimate recovery 
time, population size, and management impacts on Kemp’s ridley sea turtles. 
Chelonian Conservation and Biology 4(4):767-773. 

Heppell, S. S., L. B. Crowder, D. T. Crouse, S. P. Epperly, and N. B. Frazer. 2003a. 
Population models for Atlantic loggerheads: Past, present, and future. Pages 255-
273 in A. Bolten, and B. Witherington, editors. Loggerhead Sea Turtles. 
Smithsonian Books, Washington, D. C. 

Heppell, S. S., L. B. Crowder, and T. R. Menzel. 1999. Life table analysis of long-lived 
marine species with implications for conservation and management. Pages 137-148 
in American Fisheries Society Symposium. 

Heppell, S. S., M. L. Snover, and L. Crowder. 2003b. Sea turtle population ecology. Pages 
275-306 in P. Lutz, J. A. Musick, and J. Wyneken, editors. The Biology of Sea 
Turtles. CRC Press, Boca Raton, Florida. 

Herbst, L. H. 1994. Fibropapillomatosis of marine turtles. Annual Review of Fish Diseases 
4:389-425. 

Herbst, L. H., E. R. Jacobson, R. Moretti, T. Brown, J. P. Sundberg, and P. A. Klein. 1995. 
An infectious etiology for green turtle fibropapillomatosis. Proceedings of the 
American Association for Cancer Research Annual Meeting 36:117. 

Hildebrand, H. H. 1963. Hallazgo del area de anidacion de la tortuga marina "lora", 
Lepidochelys kempi (Garman), en la costa occidental del Golfo de Mexico (Rept., 
Chel.). Ciencia, Mexico 22:105-112. 

262 



 
 

 

 

 

Hildebrand, H. H. 1982. A historical review of the status of sea turtle populations in the 
western Gulf of Mexico. Pages 447-453 in K. A. Bjorndal, editor. Biology and 
Conservation of Sea Turtles. Smithsonian Institution Press, Washington, D. C. 

Hildebrand, H. H., H. Chavez, and H. Compton. 1964. Aporte al conocimiento de los peces 
del arrecife Alacranes, Yucatan (Mexico). Ciencia (Mex.) 23(3):107-134. 

Hildebrand, J. A. 2009. Anthropogenic and natural sources of ambient noise in the ocean. 
Marine Ecology Progress Series 395:5-20. 

Hill, R. L., and Y. Sadovy de Mitcheson. 2013. Nassau Grouper, Epinephelus striatus 
(Bloch 1792), Status Review Document. Report to National Marine Fisheries 
Service, Southeast Regional Office. . 

Hillis, Z.-M., and A. L. Mackay. 1989. Research report on nesting and tagging of hawksbill 
sea turtles Eretmocheys imbricata at Buck Island Reef National Monument, U.S. 
Virgin Islands, 1987-88. 

Hilterman, M., E. Goverse, M. Godfrey, M. Girondot, and C. Sakimin. 2003. Seasonal 
sand temperature profiles of four major leatherback nesting beaches in the Guyana 
Shield. Pages 189-190 in J. A. Seminoff, editor Twenty-Second Annual 
Symposium on Sea Turtle Biology and Conservation. 

Hirth, H., J. Kasu, and T. Mala. 1993. Observations on a leatherback turtle Dermochelys 
coriacea nesting population near Piguwa, Papua New Guinea. Biological 
Conservation 65:77-82. 

Hirth, H. F. 1971. Synopsis of biological data on the green turtle Chelonia mydas 
(Linnaeus) 1758. Food and Agriculture Organization. 

Hirth, H. F. 1997. Synopsis of the biological data on the green turtle Chelonia mydas 
(Linnaeus 1758). Biological Report 91(1):120. 

Hirth, H. F., and E. M. A. Latif. 1980. A nesting colony of the hawksbill turtle 
(Eretmochelys imbricata) on Seil Ada Kebir Island, Suakin Archipelago, Sudan. 
Biological Conservation 17:125-130. 

Hodge, K. B., C. A. Muirhead, J. L. Morano, C. W. Clark, and A. N. Rice. 2015. North 
Atlantic right whale occurrence near wind energy areas along the mid-Atlantic US 
coast: implications for management. Endangered Species Research 28(3):225-234. 

Hodgson, G., and J. Liebeler. 2002. The Global coral reef crisis: trends and solutions. Reef 
Check Foundation, Los Angeles. 

Hoese, H. D., and R. H. Moore. 1998. Fishes of the Gulf of Mexico, Texas, Louisiana, and 
adjacent waters. Texas A&M University Press. 

263 



 
 

Houghton, J. D. R., T. K. Doyle, M. W. Wilson, J. Davenport, and G. C. Hays. 2006. 
Jellyfish aggregations and leatherback turtle foraging patterns in a temperate coastal 
environment. Ecology 87(8):1967-1972. 

Hughes, G. R. 1996. Nesting of the leatherback turtle (Dermochelys coriacea) in 
Tongaland, KwaZulu-Natal, South Africa, 1963-1995. Chelonian Conservation 
Biology 2(2):153-158. 

Humann, P., and N. DeLoach. 2002. Reef fish identification: Florida Caribbean Bahamas. 
New World Publications, Jacksonville, Florida. 

IPCC. 2007. Climate Change 2007: Synthesis Report. Contribution of Working Groups I, 
II and III to the Fourth Assessment Report of the Intergovernmental Panel on 
Climate Change. IPCC, Geneva, Switzerland. 

ISED. 2014. International Sawfish Encounter Database. F. M. o. N. History, editor, 
Gainesville, FL. 

Iwata, H., S. Tanabe, N. Sakai, and R. Tatsukawa. 1993. Distribution of persistent 
organochlorines in the oceanic air and surface seawater and the role of ocean on 
their global transport and fate. Environmental Science and Technology 27(6):1080-
1098. 

IWC. 2001. Report of the workshop on status and trends in Western North Atlantic right 
whales: A worldwide comparison. Journal of Cetacean Research and Management 
Special Issue 2:1-60. 

Jacobsen, K.-O., M. Marx, and N. Øien. 2004. Two-way trans-Atlantic migration of a 
North Atlantic right whale (Eubalaena glacialis). Marine Mammal Science 
20(1):161-166. 

Jacobson, E. R. 1990. An update on green turtle fibropapilloma. Marine Turtle Newsletter 
49:7-8. 

Jacobson, E. R., J. L. Mansell, J. P. Sundberg, L. Hajjar, M. E. Reichmann, L. M. Ehrhart, 
M. Walsh, and F. Murru. 1989. Cutaneous fibropapillomas of green turtles 
(Chelonia mydas). Journal Comparative Pathology 101:39-52. 

Jacobson, E. R., S. B. Simpson Jr., and J. P. Sundberg. 1991. Fibropapillomas in green 
turtles. Pages 99-100 in G. H. Balazs, and S. G. Pooley, editors. Research Plan for 
Marine Turtle Fibropapilloma, volume NOAA-TM-NMFS-SWFSC-156. 

James, M. C., S. A. Eckert, and R. A. Myers. 2005. Migratory and reproductive 
movements of male leatherback turtles (Dermochelys coriacea). Marine Biology 
147(4):845-853. 

264 



 
 

 

 

James, M. C., S. A. Sherrill-Mix, and R. A. Myers. 2007. Population characteristics and 
seasonal migrations of leatherback sea turtles at high latitudes. Marine Ecology 
Progress Series 337:245-254. 

Jasny, M., J. Reynolds, C. Horowitz, and A. Wetzler. 2005. Sounding the depths II: The 
rising toll of sonar, shipping and industrial ocean noise on marine life. Natural 
Resources Defense Council, New York, New York. 

Jensen, A. S., and G. K. Silber. 2003. Large whale ship strike database. National Oceanic 
and Atmospheric Administration, National Marine Fisheries Service, Office of 
Protected Resources. 

Johnson, A., G. Salvador, J. Kenney, J. Robbins, S. Kraus, S. Landry, and P. Clapham. 
2005. Fishing gear involved in entanglements of right and humpback whales. 
Marine Mammal Science 21(4):635-645. 

Johnson, S. A., and L. M. Ehrhart. 1994. Nest-site fidelity of the Florida green turtle. Pages 
83 in B. A. Schroeder, and B. E. Witherington, editors. Thirteenth Annual 
Symposium on Sea Turtle Biology and Conservation. 

Johnson, S. A., and L. M. Ehrhart. 1996. Reproductive ecology of the Florida green turtle: 
Clutch frequency. Journal of Herpetology 30(3):407-410. 

Jones, T. T., M. D. Hastings, B. L. Bostrom, D. Pauly, and D. R. Jones. 2011. Growth of 
captive leatherback turtles, Dermochelys coriacea, with inferences on growth in the 
wild: Implications for population decline and recovery. Journal of Experimental 
Marine Biology and Ecology 399(1):84-92. 

Kadison, E., R. S. Nemeth, J. Blondeau, T. Smith, and J. Calnan. 2010. Nassau grouper 
(Epinephelus striatus) in St. Thomas, US Virgin Islands, with evidence for a 
spawning aggregation site recovery. Pages 273-279 in 62nd Gulf and Caribbean 
Fisheries Institute. Gulf and Caribbean Fisheries Institute, Cumana, Venezuela. 

Keinath, J. A., and J. A. Musick. 1993. Movements and diving behavior of a leatherback 
turtle, Dermochelys coriacea. Copeia 1993(4):1010-1017. 

Keller, C., L. Garrison, R. Baumstark, L. I. Ward-Geiger, and E. Hines. 2012. Application 
of a habitat model to define calving habitat of the North Atlantic right whale in the 
southeastern United States. Endangered Species Research 18(1):73-87. 

Keller, C. A., L. I. Ward-Geiger, W. B. Brooks, C. K. Slay, C. R. Taylor, and B. J. 
Zoodsma. 2006. North Atlantic right whale distribution in relation to sea-surface 
temperature in the southeastern United States calving grounds. Marine Mammal 
Science 22(2):426-445. 

Kenney, R. D. 2001. Anomalous 1992 spring and summer right whale (Eubalaena 
glacialis) distributions in the Gulf of Maine. Journal of Cetacean Research and 
Management Special Issue 2:209-223. 

265 



 
 

 

 

 

Kenney, R. D. 2002. North Atlantic, North Pacific, and southern right whales - Eubalaena 
glacialis, E. japonica, and E. australis. Pages 806-813 in W. F. Perrin, B. Wursig, 
and J. G. M. Thewissen, editors. Encyclopedia of Marine Mammals. Academic 
Press, San Diego. 

Kiyota, M., K. Yokota, T. Nobetsu, H. Minami, and H. Nakano. 2004. Assessment of 
mitigation measures to reduce interactions between sea turtles and longline fishery. 
Proceedings International Symposium SEASTAR2000 Bio-logging Science 
2004:24-29. 

Knowlton, A., S. Landry, J. Robbins, and T. Werner. 2011. Breaking strength and diameter 
of rope taken off entangled North Atlantic right whales in relation to wound 
severity and age. Pages 161 in Nineteenth Biennial Conference on the Biology of 
Marine Mammals, Tampa, Florida. 

Knowlton, A., J. Robbins, S. Landry, H. McKenna, S. Kraus, and T. Werner. 2015. Effects 
of fishing rope strength on the severity of large whale entanglements. Conservation 
Biology 30(2):318–328. 

Knowlton, A. R., P. K. Hamilton, M. Marx, H. M. Pettis, and S. D. Kraus. 2012. 
Monitoring North Atlantic right whale Eubalaena glacialis entanglement rates: A 
30 yr retrospective. Marine Ecology Progress Series 466:293-302. 

Knowlton, A. R., and S. D. Kraus. 2001. Mortality and serious injury of northern right 
whales (Eubalaena glacialis) in the western North Atlantic Ocean. Journal of 
Cetacean Research and Management Special Issue 2:193-208. 

Knowlton, A. R., S. D. Kraus, and R. D. Kenney. 1994. Reproduction in North Atlantic 
right whales (Eubalaena glacialis). Canadian Journal of Zoology 72(7):1297-1305. 

Knowlton, A. R., M. K. Marx, H. M. Pettis, P. K. Hamilton, and S. D. Kraus. 2005. 
Analysis of scarring on North Atlantic right whales (Eubalaena glacialis): 
Monitoring rates of entanglement interaction 1980-2002. National Oceanic and 
Atmospheric Administration, National Marine Fisheries Service. 

Knowlton, A. R., J. B. Ring, and B. Russell. 2002. Right whale sightings and survey effort 
in the mid Atlantic region: Migratory corridor, time frame, and proximity to port 
entrances. National Oceanic and Atmospheric Administration, National Marine 
Fisheries Service. 

Kraus, S. D. 1990. Rates and potential causes of mortality in North Atlantic right whales 
(Eubalaena glacialis). Marine Mammal Science 6(4):278-291. 

Kraus, S. D., M. W. Brown, H. Caswell, C. W. Clark, M. Fujiwara, P. K. Hamilton, R. D. 
Kenney, A. R. Knowlton, S. Landry, C. A. Mayo, W. A. McMellan, M. J. Moore, 
D. P. Nowacek, D. A. Pabst, A. J. Read, and R. M. Rolland. 2005. North Atlantic 
right whales in crisis. Science 309(5734):561-562. 

266 



 
 

 

Kraus, S. D., M. J. Crone, and A. R. Knowlton. 1988. The North Atlantic Right Whale. 
Pages 685-698 in W. J. Chandler, L. Labate, and C. Willie, editors. Audubon 
Wildlife Report 1988/1999. Academic Press, San Diego, California. 

Kraus, S. D., P. K. Hamilton, R. D. Kenney, A. R. Knowlton, and C. K. Slay. 2001. 
Reproductive parameters of the North Atlantic right whale. Journal of Cetacean 
Research and Management Special Issue 2:231-236. 

Kraus, S. D., R. D. Kenney, C. A. Mayo, W. A. McLellan, M. J. Moore, and D. P. 
Nowacek. 2016. Recent Scientific Publications Cast Doubt on North Atlantic Right 
Whale Future. Frontiers in Marine Science 3. 

Kraus, S. D., R. M. Pace III, and T. R. Frasier. 2007. High investment, low return: The 
strange case of reproduction in Eubalaena glacialis. Pages 172-199 in S. D. Kraus, 
and R. Rolland, editors. The Urban Whale: North Atlantic Right Whales at the 
Crossroads. Harvard University Press, Cambridge, Massachusetts. 

Kraus, S. D., and R. M. Rolland. 2007. Right whales in the urban ocean. Pages 1-38 in S. 
D. Kraus, and R. M. Rolland, editors. The Urban Whale: North Atlantic Right 
Whales at the Crossroads. Harvard University Press, Cambridge. 

Kubis, S. A., M. Chaloupka, L. M. Ehrhart, and M. Bresette. 2009. Growth rates of 
juvenile green turtles Chelonia mydas from three ecologically distinct foraging 
habitats along the east central coast of Florida, USA. Marine Ecology Progress 
Series 389:257-269. 

Lagueux, C. J. 2001. Status and distribution of the green turtle, Chelonia mydas, in the 
wider Caribbean region. Pages 32-35 in K. L. Eckert, and F. A. Abreu Grobois, 
editors. Marine Turtle Conservation in the Wider Caribbean Region - A Dialogue 
for Effective Regional Management, Santo Domingo, Dominican Republic. 

Lagueux, K. M., M. A. Zani, A. R. Knowlton, and S. D. Kraus. 2011. Response by vessel 
operators to protection measures for right whales Eubalaena glacialis in the 
southeast US calving ground. Endangered Species Research 14(1):69-77. 

Lahanas, P. N., K. A. Bjorndal, A. B. Bolten, S. E. Encalada, M. M. Miyamoto, R. A. 
Valverde, and B. W. Bowen. 1998. Genetic composition of a green turtle (Chelonia 
mydas) feeding ground population: Evidence for multiple origins. Marine Biology 
130(3):345-352. 

Lande, R. 1993. Risks of Population Extinction from Demographic and Environmental 
Stochasticity and Random Catastrophes. The American Naturalist 142(6):911-927. 

Lande, R., S. Engen, and B.-E. Sæther. 2003. Stochastic populated dynamics in ecology 
and conservation. Oxford University Press, Oxford; New York. 

Laurent, L., P. Casale, M. N. Bradai, B. J. Godley, G. Gerosa, A. C. Broderick, W. 
Schroth, B. Schierwater, A. M. Levy, D. Freggi, E. M. A. El-Mawla, D. A. Hadoud, 

267 



 
 

H. E. Gomati, M. Domingo, M. Hadjichristophorou, L. Kornaraky, F. Demirayak, 
and C. H. Gautier. 1998. Molecular resolution of marine turtle stock composition in 
fishery by-catch: A case study in the Mediterranean. Molecular Ecology 7:1529-
1542. 

Laurinolli, M. H., A. E. Hay, F. Desharnais, and C. T. Taggart. 2003. Localization of North 
Atlantic Right whale sounds in the bay of fundy using a sonobuoy array. Marine 
Mammal Science 19(4):708-723. 

Law, R. J., C. F. Fileman, A. D. Hopkins, J. R. Baker, J. Harwood, D. B. Jackson, S. 
Kennedy, A. R. Martin, and R. J. Morris. 1991a. Concentrations of Trace-Metals in 
the Livers of Marine Mammals (Seals, Porpoises and Dolphins) from Waters 
around the British-Isles. Marine Pollution Bulletin 22(4):183-191. 

Law, R. J., C. F. Fileman, A. D. Hopkins, J. R. Baker, J. Harwood, D. B. Jackson, S. 
Kennedy, A. R. Martin, and R. J. Morris. 1991b. Concentrations of trace metals in 
the livers of marine mammals (seals, porpoises and dolphins) from waters around 
the British Isles. Marine Pollution Bulletin 22(4):183-191. 

Learmonth, J. A., C. D. Macleod, M. B. Santos, G. J. Pierce, H. Q. P. Crick, and R. A. 
Robinson. 2006. Potential effects of climate change on marine mammals. 
Oceanography and Marine Biology: An Annual Review 44:431-464. 

León, Y. M., and C. E. Diez. 1999. Population structure of hawksbill turtles on a foraging 
ground in the Dominican Republic. Chelonian Conservation and Biology 3(2):230-
236. 

León, Y. M., and C. E. Diez. 2000. Ecology and population biology of hawksbill turtles at 
a Caribbean feeding ground. Pages 32-33 in F. A. Abreu-Grobois, R. Briseño-
Dueñas, R. Márquez-Millán, and L. Sarti-Martinez, editors. Eighteenth 
International Sea Turtle Symposium. U.S. Department of Commerce, Mazatlán, 
Sinaloa, México. 

Lezama, C. 2009. impacto de la pesqueria artesanal sobre la tortoga verde (Chelonia 
mydas) en las costas del Rio de la Plata exterior. Universidad de la República. 

Lima, E. H. S. M., M. T. D. Melo, and P. C. R. Barata. 2010. Incidental capture of sea 
turtles by the lobster fishery off the Ceará Coast, Brazil. Marine Turtle Newsletter 
128:16-19. 

Limpus, C. J. 1992. The hawksbill turtle, Eretmochelys imbricata, in Queensland: 
Population struture within a southern Great Barrier Reef feeding ground. Australian 
Wildlife Research 19:489-506. 

Limpus, C. J., and J. D. Miller. 2000. Final report for Australian hawksbill turtle 
population dynamics project. Queensland Parks and Wildlife Service. 

268 



 
 

Lockyer, C. 1984. Review of baleen whale (Mysticeti) reproduction and implications for 
management. Report of the International Whaling Commission Special Issue 6:27-
50. 

Longley, W. H. 1917. Studies upon the biological significance of animal coloration. I. The 
colors and color changes of West Indian reef fishes. Journal of Experimental 
Zoology 23(3):533-601. 

López-Barrera, E. A., G. O. Longo, and E. L. A. Monteiro-Filho. 2012. Incidental capture 
of green turtle (Chelonia mydas) in gillnets of small-scale fisheries in the Paranaguá 
Bay, Southern Brazil. Ocean and Coastal Management 60:11-18. 

López-Mendilaharsu, M., A. Estrades, M. A. C. Caraccio, V., M. Hernández, and V. 
Quirici. 2006. Biología, ecología yetología de las tortugas marinas en la zona 
costera uru-guaya, Montevideo, Uruguay: Vida Silvestre, Uruguay. 

Lund, F. P. 1985. Hawksbill turtle (Eretmochelys imbricata) nesting on the East Coast of 
Florida. Journal of Herpetology 19(1):166-168. 

Lutcavage, M., P. Plotkin, B. Witherington, and P. Lutz. 1997. Human impacts on sea 
turtle survival. Pages 387–409 in P. Lutz, and J. A. Musick, editors. The Biology of 
Sea Turtles, volume 1. CRC Press, Boca Raton, Florida. 

Lutcavage, M. E., and P. L. Lutz. 1997. Diving physiology. Pages 277-295 in The Biology 
of Sea Turtles. CRC Press, Boca Raton, Florida. 

Mackay, A. L. 2006. 2005 sea turtle monitoring program the East End beaches (Jack’s, 
Isaac’s, and East End Bay) St. Croix, U.S. Virgin Islands. Nature Conservancy. 

MacLeod, C. D. 2009. Global climate change, range changes and potential implications for 
the conservation of marine cetaceans: A review and synthesis. Endangered Species 
Research 7(2):125-136. 

MAFMC. 2007a. 2008 Atlantic mackerel, squid, and butterfish specifications, including an 
Environmental Assessment, Regulatory Impact Review, and Initial Flexibility 
Analysis. Mid-Atlantic Fishery Management Council. November 2007. 

MAFMC. 2007b. 2008 Summer Flounder, Scup, and Black Sea Bass Specifications 
Environmental Assessment Regulatory Impact Review Initial Regulatory 
Flexibility Analysis and Essential Fish Habitat Assessment Mid-Atlantic Fishery 
Management Council Dover, Delware. 

MAFMC. 2010. Spiny Dogfish Specifications, Environmental Assessment, Regulatory 
Impact Review, and Initial Regulatory Flexibility Analysis. Mid-Atlantic Fishery 
Management Council  

269 



 
 

MAFMC. 2013. 2013 and 2014 Bluefish Specifications, Environmental Assessment, and 
Initial Regulatory Flexibility Analysis. Mid-Atlantic Fishery Management Council. 
April 2013. 

MAFMC, and ASMFC. 1998. Amendment 1 to the Bluefish Fishery Management Plan 
with a Supplemental Environmental Impact Statement and Regulatory Impact 
Review. Mid-Atlantic Fishery Management Council. October 1998. Mid-Atlantic 
Fishery Management Council and Atlantic States Marine Fisheries Commission  

Maharaj, A. M. 2004. A comparative study of the nesting ecology of the leatherback turtle 
Dermochelys coriacea in Florida and Trinidad. University of Central Florida, 
Orlando, Florida. 

Malik, S., M. W. Brown, S. D. Kraus, and B. N. White. 2000. Analysis of mitochondrial 
DNA diversity within and between north and south Atlantic right whales. Marine 
Mammal Science 16(3):545-558. 

Marcogliese, D. 2001. Implications of climate change for parasitism of animals in the 
aquatic environment. Canadian Journal of Zoology 79(8):1331-1352. 

Marcovaldi, N., B. B. Gifforni, H. Becker, F. N. Fiedler, and G. Sales. 2009. Sea Turtle 
Interactions in Coastal Net Fisheries in Brazil. U.S. National Marine Fisheries 
Service, Southeast Fisheries Science Center: Honolulu, Gland, Switze, Honolulu, 
Hawaii, USA. 

Márquez M., R. 1990. Sea turtles of the world. An annotated and illustrated catalogue of 
sea turtle species known to date, Rome. 

Márquez M., R. 1994. Synopsis of biological data on the Kemp's ridley sea turtle, 
Lepidochelys kempii (Garman, 1880). National Oceanic and Atmospheric 
Administration, National Marine Fisheries Service, Southeast Center. 

Mate, B. R., S. L. Nieukirk, and S. D. Kraus. 1997. Satellite-monitored movements of the 
northern right whale. Journal of Wildlife Management 61(4):1393-1405. 

Mate, B. R., S. L. Nieukirk, R. Mesecar, and T. Martin. 1992. Application of remote 
sensing for tracking large cetaceans: North Atlantic right whales (Eubalaena 
glacialis). U.S. Department of the Interior, Minerals Management Service, Reston, 
Virginia. 

Matkin, C. O., and E. Saulitis. 1997. Restoration notebook: Killer whale (Orcinus orca). 
Exxon Valdez Oil Spill Trustee Council, Anchorage, Alaska. 

Matos, R. 1986. Sea turtle hatchery project with specific reference to the leatherback turtle 
(Dermochelys coriacea), Humacao, Puerto Rico 1986. Puerto Rico Department of 
Natural Resources, de Tierra, Puerto Rico. 

270 



 
 

 

 

 

Matthews, J. N., S. Brown, D. Gillespie, M. Johnson, R. McManaghan, A. Moscrop, D. 
Nowacek, R. Leaper, T. Lewis, and P. Tyack. 2001. Vocalisation rates of the North 
Atlantic right whale (Eubalaena glacialis). Journal of Cetacean Research and 
Management 3(3):271-282. 

Mayo, C. A., and M. K. Marx. 1990. Surface foraging behavior of the North Atlantic right 
whale, Eubalaena glacialis, and associated zooplankton characteristics. Canadian 
Journal of Zoology 68(10):2214-2220. 

Mayor, P. A., B. Phillips, and Z.-M. Hillis-Starr. 1998. Results of the stomach content 
analysis on the juvenile hawksbill turtles of Buck Island Reef National Monument, 
U.S.V.I. Pages 230-233 in S. P. Epperly, and J. Braun, editors. Seventeenth Annual 
Sea Turtle Symposium. 

McDonald, D. L., and P. H. Dutton. 1996. Use of PIT tags and photoidentification to revise 
remigration estimates of leatherback turtles (Dermochelys coriacea) nesting in St. 
Croix, U.S. Virgin Islands, 1979-1995. Chelonian Conservation and Biology 
2(2):148-152. 

McKenzie, C., B. J. Godley, R. W. Furness, and D. E. Wells. 1999. Concentrations and 
patterns of organochlorine contaminants in marine turtles from Mediterranean and 
Atlantic waters. Marine Environmental Research 47:117-135. 

McLellan, W., E. Meagher, L. Torres, G. Lovewell, C. Harper, K. Irish, B. Pike, and D. A. 
Pabst. 2003. Winter right whale sightings from aerial surveys of the coastal waters 
of the US Mid-Atlantic. Pages 109 in Fifteenth Biennial Conference on the Biology 
of Marine Mammals, Greensboro, North Carolina. 

McLellan, W. A., E. Meagher, L. Torres, G. Lovewell, C. Harper, K. Irish, B. Pike, and A. 
D. Pabst. 2004. Winter right whale sightings from aerial surveys of the coastal 
waters of the U.S. Mid-Atlantic. Fifteenth Biennial Conference on the Biology of 
Marine Mammals. 

McMichael, E., R. R. Carthy, and J. A. Seminoff. 2003. Evidence of homing behavior in 
juvenile green turtles in the northeastern Gulf of Mexico. Pages 223-224 in J. A. 
Seminoff, editor Twenty-Second Annual Symposium on Sea Turtle Biology and 
Conservation. 

Meehl, G. A., T. F. Stocker, W. D. Collins, P. Friedlingstein, A. T. Gaye, J. M. Gregory, 
A. Kitoh, R. Knutti, J. M. Murphy, A. Noda, S. C. B. Raper, I. G. Watterson, A. J. 
Weaver, and Z.-C. Zhao. 2007. Global climate projections. Pages 747-846 in S. 
Solomon, and coeditors, editors. Climate Change 2007: The Physical Science Basis. 
Cambridge University Press, Cambridge, UK and New York, NY. 

Melbourne, B. A., and A. Hastings. 2008. Extinction risk depends strongly on factors 
contributing to stochasticity. Nature 454(7200):100-103. 

271 



 
 

 

 

 

Meylan, A. 1988. Spongivory in hawksbill turtles: A diet of glass. Science 239(4838):393-
395. 

Meylan, A., and M. Donnelly. 1999. Status justification for listing the hawksbill turtle 
(Eretmochelys imbricata) as critically endangered on the 1996 IUCN Red List of 
threatened animals. Chelonian Conservation and Biology 3(2):200-224. 

Meylan, A., B. Schroeder, and A. Mosier. 1994. Marine turtle nesting activity in the State 
of Florida, 1979-1992. Pages 83 in K. A. Bjorndal, A. B. Bolten, D. A. Johnson, 
and P. J. Eliazar, editors. Fourteenth Annual Symposium on Sea Turtle Biology and 
Conservation. 

Meylan, A. B. 1999a. International movements of immature and adult hawksbill turtles 
(Eretmochelys imbricata) in the Caribbean region. Chelonian Conservation and 
Biology 3(2):189-194. 

Meylan, A. B. 1999b. Status of the hawksbill turtle (Eretmochelys imbricata) in the 
Caribbean region. Chelonian Conservation and Biology 3(2):177-184. 

Meylan, A. B., B. A. Schroeder, and A. Mosier. 1995. Sea turtle nesting activity in the 
State of Florida 1979-1992. Florida Department of Environmental Protection 
(52):63. 

Meylan, A. B., B. E. Witherington, B. Brost, R. Rivero, and P. S. Kubilis. 2006. Sea turtle 
nesting in Florida, USA: Assessments of abundance and trends for regionally 
significant populations of Caretta, Chelonia, and Dermochelys. Pages 306-307 in 
M. Frick, A. Panagopoulou, A. F. Rees, and K. Williams, editors. Twenty-Sixth 
Annual Symposium on Sea Turtle Biology and Conservation. International Sea 
Turtle Society, Athens, Greece. 

Meylan, P. A., A. B. Meylan, and J. A. Gray. 2011. The ecology and migrations of sea 
turtles 8. Tests of the developmental habitat hypothesis. Bulletin of the American 
Museum of Natural History 357:1-70. 

Miller, C. A., D. Reeb, P. B. Best, A. R. Knowlton, M. W. Brown, and M. J. Moore. 2011. 
Blubber thickness in right whales Eubalaena glacialis and Eubalaena australis 
related with reproduction, life history status and prey abundance. Marine Ecology 
Progress Series 438:267-283. 

Miller, J. D. 1997. Reproduction in sea turtles. Pages 51-58 in P. L. Lutz, and J. A. Musick, 
editors. The Biology of Sea Turtles. CRC Press, Boca Raton, Florida. 

Milliken, H. O., L. Belskis, W. DuPaul, J. Gearhart, H. Haas, J. Mitchell, R. Smolowitz, 
and W. Teas. 2007. Evaluation of a modified scallop dredge’s ability to reduce the 
likelihood of damage to loggerhead sea turtle carcasses. NOAA, National Marine 
Fisheries Service, Northeast Fisheries Science Center, Woods Hole, Massachusetts. 

272 



 
 

Milliken, T., and H. Tokunaga. 1987. The Japanese sea turtle trade 1970-1986. TRAFFIC 
(JAPAN), Center for Environmental Education, Washington, D. C. 

Milton, S. L., and P. L. Lutz. 2003. Physiological and genetic responses to environmental 
stress. Pages 163-197 in P. L. Lutz, J. A. Musick, and J. Wyneken, editors. The 
Biology of Sea Turtles, volume II. CRC Press, Boca Raton, Florida. 

Mitchell, E. D. 1975. Tropic relationships and competition for food in northwest Atlantic 
whales. Pages 123-133 in Canadian Society of Zoologists Annual Meeting. 

Mo, C. L. 1988. Effect of bacterial and fungal infection on hatching success of Olive 
Ridley sea turtle eggs. World Wildlife Fund-U.S. 

Moncada, F., A. Abreu-Grobois, D. Bagley, K. A. Bjorndal, A. B. Bolten, J. A. Caminas, 
L. Ehrhart, A. Muhlia-Melo, G. Nodarse, B. A. Schroeder, J. Zurita, and L. A. 
Hawkes. 2010. Movement patterns of loggerhead turtles Caretta caretta in Cuban 
waters inferred from flipper tag recaptures. Endangered Species Research 11(1):61-
68. 

Moncada, F., F. A. Abreu-Grobois, A. Muhlia-Melo, C. Bell, S. Tröeng, K. A. Bjorndal, A. 
B. Bolten, A. B. Meylan, J. Zurita, G. Espinosa, G. Nodarse, R. Márquez-Millán, 
A. Foley, and L. Ehrhart. 2006. Movement patterns of green turtles (Chelonia 
mydas) in cuba and adjacent caribbean waters inferred from flipper tag recaptures. 
Journal of Herpetology 40(1):22-34. 

Moncada, F., E. Carrillo, A. Saenz, and G. Nodarse. 1999. Reproduction and nesting of the 
hawksbill turtle, Eretmochelys imbricata, in the Cuban Archipelago. Chelonian 
Conservation and Biology 3(2):257-263. 

Moncada Gavilan, F. 2001. Status and distribution of the loggerhead turtle, Caretta 
caretta, in the wider Caribbean region. Pages 36-40 in K. L. Eckert, and F. A. 
Abreu Grobois, editors. Marine Turtle Conservation in the Wider Caribbean Region 
- A Dialogue for Effective Regional Management, Santo Domingo, Dominican 
Republic. 

Monzón-Argüello, C., L. F. López-Jurado, C. Rico, A. Marco, P. López, G. C. Hays, and 
P. L. M. Lee. 2010. Evidence from genetic and Lagrangian drifter data for 
transatlantic transport of small juvenile green turtles. Journal of Biogeography 
37(9):1752-1766. 

Moore, J. C., and E. Clark. 1963. Discovery of right whales in the Gulf of Mexico. Science 
141(3577):269. 

Moore, M. J., A. R. Knowlton, S. D. Kraus, W. A. McMellan, and R. K. Bonde. 2004. 
Morphometry, gross morphology and available histopathology in North Atlantic 
right whale (Eubalaena glacialis) mortalities (1970-2002). Journal of Cetacean 
Research and Management 6(3):199-214. 

273 



 
 

Moore, M. J., W. A. McLellan, P.-Y. Daoust, R. K. Bonde, and A. R. Knowlton. 2007. 
Right whale mortality: A message from the dead to the living. Pages 358-379 in S. 
D. Kraus, and R. M. Rolland, editors. The Urban Whale: North Atlantic Right 
Whales at the Crossroads. Harvard University Press, Cambridge. 

Morin, D., K. Koyama, and J. Kenney. 2011. 2009 Large Whale Entanglement and Ship 
Strike Report – Updated November 1, 2011. NER-PRD, 96 pp. 

Mortimer, J. A., and A. Carr. 1987. Reproduction and migrations of the Ascension Island 
green turtle (Chelonia mydas). Copeia 1987(1):103-113. 

Mortimer, J. A., J. Collie, T. Jupiter, R. Chapman, A. Liljevik, and B. Betsy. 2003. Growth 
rates of immature hawksbills (Eretmochelys imbricata) at Aldabra Atoll, Seychelles 
(Western Indian Ocean). Pages 247-248 in J. A. Seminoff, editor Twenty-Second 
Annual Symposium on Sea Turtle Biology and Conservation. 

Mortimer, J. A., M. Day, and D. Broderick. 2002. Sea turtle populations of the Chagos 
Archipelago, British Indian Ocean Territory. Pages 47-49 in A. Mosier, A. Foley, 
and B. Brost, editors. Twentieth Annual Symposium on Sea Turtle Biology and 
Conservation. 

Mortimer, J. A., and M. Donnelly. 2008. Hawksbill turtle (Eretmochelys imbricata) 
International Union for Conservation of Nature and Natural Resources. 

Mrosovsky, N., G. D. Ryan, and M. C. James. 2009. Leatherback turtles: The menace of 
plastic. Marine Pollution Bulletin 58(2):287-289. 

Mumby, P. J., C. P. Dahlgren, A. R. Harborne, C. V. Kappel, F. Micheli, D. R. 
Brumbaugh, K. E. Holmes, J. M. Mendes, K. Broad, J. N. Sanchirico, K. Buch, S. 
Box, R. W. Stoffle, and A. B. Gill. 2006. Fishing, trophic cascades, and the process 
of grazing on coral reefs. Science 311:98−101. 

Mumby, P. J., R. S. Steneck, A. J. Edwards, R. Ferrari, R. Coleman, A. R. Harborne, and J. 
P. Gibson. 2012. Fishing down a Caribbean food web relaxes trophic cascades. 
Marine Ecology Progress Series 445:13-24. 

Munday, P. L., G. P. Jones, M. S. Pratchett, and A. J. Williams. 2008. Climate change and 
the future for coral reef fishes. Fish and Fisheries 9(3):261-285. 

Murphy, T. M., and S. R. Hopkins. 1984. Aerial and ground surveys of marine turtle 
nesting beaches in the southeast region. National Oceanic and Atmospheric 
Administration, National Marine Fisheries Service, Southeast Fisheries Center. 

Murray, K. T. 2011. Interactions between seaturtles and dredge gear in the U.S. sea scallop 
(Placopecten magellanicus) fishery, 2001–2008. Fisheries Research 107(1-3):137-
146. 

274 



 
 

 

Musick, J. A. 1999. Life in the Slow Lane: Ecology and Conservation of Long-Lived 
Marine Animals. Pages 1-10 in Symposium Conservation of Long-Lived Marine 
Animals. American Fisheries Society, Monterey, CA, USA  

Musick, J. A., and C. J. Limpus. 1997. Habitat utilization and migration in juvenile sea 
turtles. Pages 137-163 in P. L. Lutz, and J. A. Musick, editors. The Biology of Sea 
Turtles. CRC Press, New York, New York. 

Naro-Maciel, E., J. H. Becker, E. H. S. M. Lima, M. A. Marcovaldi, and R. DeSalle. 2007. 
Testing dispersal hypotheses in foraging green sea turtles (Chelonia mydas) of 
Brazil. Journal of Heredity 98(1):29-39. 

Naro-Maciel, E., A. C. Bondioli, M. Martin, A. de Padua Almeida, C. Baptistotte, C. 
Bellini, M. A. Marcovaldi, A. J. Santos, and G. Amato. 2012. The interplay of 
homing and dispersal in green turtles: A focus on the southwestern atlantic. Journal 
of Heredity 103(6):792-805. 

NEFMC. 1982 Fishery Management Plan, Final Environmental Impact Statement, 
Regulatory Impact Review for Atlantic sea scallops (Placopecten magellanicus). 
Prepared by the New England Fishery Management Council in consultation with 
Mid-Atlantic Fishery Management Council and South Atlantic Fishery 
Management Council. January 1982. 

NEFMC. 2003. Final Amendment 10 to the Atlantic Sea Scallop Fishery Management Plan 
with a Supplemental Environmental Impact Statement, Regulatory Impact Review, 
and Regulatory Flexibility Analysis. New England Fishery Management Council. 
November 2003. 

NEFSC. 2003. Assessment of Spiny Dogfish. Pages 133-283 in 37th Northeast Regional 
Stock Assessment Workshop (37th SAW). National Marine Fisheries Service, 
Woods Hole, MA. 

NEFSC. 2005. 40th Northeast Regional Stock Assessment Workshop (40th SAW). 
National Marine Fisheries Service. 

NEFSC. 2006. 43rd Northeast Regional Stock Assessment Workshop (43rd SAW), Stock 
Assessment Review Committee (SARC) consensus summary of assessments. 
National Marine Fisheries Service, Woods Hole, MA. 

NEFSC. 2007a. Assessment of Atlantic Sea Scallops. Pages 139-370 in 45th Northeast 
Regional Stock Assessment Workshop (45th SAW). NEFSC Reference Document 
07-16. 380 pp. 

NEFSC. 2007b. Assessment of Northeast Skate Species Complex. Pages 285-547 in 44th 
Northeast Regional Stock Assessment Workshop (44th SAW). National Marine 
Fisheries Service, Woods Hole, MA. 

275 



 
 

 

 

 

Nemeth, R. S. 2012. Ecosystem Aspects of Species That Aggregate to Spawn. Springer 
Science. 

Nemeth, R. S., E. Kadison, and J. Blondeau. 2009. Defining marine protected areas for 
yellowfin and Nassau grouper spawning aggregation sites. Pages 329-330 in 61st 
Gulf and Caribbean Fisheries Institute. Gulf and Caribbean Fisheries Institute, 
Gosier, Guadeloupe, French West Indies. 

NMFS-NEFSC. 2011. Preliminary summer 2010 regional abundance estimate of 
loggerhead turtles (Caretta caretta) in northwestern Atlantic Ocean continental 
shelf waters. U.S. Department of Commerce, Northeast Fisheries Science Center, 
Reference Document 11-03. 

NMFS-SEFSC. 2009. An assessment of loggerhead sea turtles to estimate impacts of 
mortality on population dynamics. National Oceanic and Atmospheric 
Administration, National Marine Fisheries Service, Southeast Fisheries Science 
Center, PRD-08/09-14. 

NMFS. 1997. Endangered Species Act Section 7 Consultation -  Biological Opinion on 
Navy activities off the southeastern United States along the Atlantic Coast.  
Submitted on May 15, 1997. 

NMFS. 2000. Smalltooth Sawfish Status Review. NMFS, SERO. 

NMFS. 2001. Stock assessments of loggerhead and leatherback sea turtles and an 
assessment of the impact of the pelagic longline fishery on the loggerhead and 
leatherback sea turtles of the western North Atlantic. National Oceanic and 
Atmospheric Administration, National Marine Fisheries Service, Southeast 
Fisheries Science Center. 

NMFS. 2002a. Endangered Species Act Section 7 Consultation - Biological Opinion on 
shrimp trawling in the southeastern United States, under the sea turtle conservation 
regulations and as managed by the fishery management plans for shrimp in the 
South Atlantic and Gulf of Mexico. Submitted on December 2, 2002. National 
Oceanic and Atmospheric Administration, National Marine Fisheries Service. 

NMFS. 2002b. Endangered Species Act Section 7 Consultation - Biological Opinion on the 
Implementation of the Deep-Sea Red Crab, Chaceon quinquednes, Fishery 
Management Plan, St. Petersburg, Florida. 

NMFS. 2003a. Endangered Species Act Section 7 Consultation - Biological opinion on the 
continued operation of Atlantic shark fisheries (commercial shark bottom longline 
and drift gillnet fisheries and recreational shark fisheries) under the fishery 
management plan for Atlantic tunas, swordfish, and sharks (HMS FMP) and the 
proposed rule for draft amendment 1 to the HMS FMP. Submitted on July 2003. 
National Oceanic and Atmospheric Administration, National Marine Fisheries 
Service, Southeast Regional Office, St. Petersburg, Florida. 

276 



 
 

 

 

 

 

NMFS. 2003b. Endangered Species Act Section 7 Consultation - Biological opinion on the 
review of January 2003 FMP for 2003 Dolphin and Wahoo Fishery of the Atlantic. 
Submitted on August 27, 2003 National Oceanic and Atmospheric Administration, 
National Marine Fisheries Service, Southeast Regional Office, SER-2002-1305, St. 
Petersburg, Florida. 

NMFS. 2004. Endangered Species Act Section 7 Consultation - Biological Opinion on 
reinitiation of consultation on Atlantic Pelagic Longline Fishery for Highly 
Migratory Species. Submitted on June 1, 2004. National Marine Fisheries Service, 
SER-2004-80, St. Petersburg, Florida. 

NMFS. 2005a. Endangered Species Act Section 7 Consultation - Biological Opinion on the 
continued authorization of shrimp trawling as managed under the Fishery 
Management Plan (FMP) for the shrimp fishery of the South Atlantic region, 
including proposed Amendment 6 to that FMP. 

NMFS. 2005b. Endangered Species Act Section 7 Consultation - Review of Amendment 2 
to the Monkfish Fishery Management Plan. Submitted on April 1, 2005. National 
Marine Fisheries Service NER-2004-2230, Gloucester, Massachusetts. 

NMFS. 2005c. Recovery plan for the North Atlantic right whale (Eubalaena glacialis). 
National Oceanic and Atmospheric Administration, National Marine Fisheries 
Service. 

NMFS. 2006a. Endangered Species Act Section 7 Consultation - Biological Opinion on the 
Continued Authorization of Snapper-Grouper Fishing in the U.S. South Atlantic 
Exclusive Economic Zone (EEZ) as Managed under the Snapper-Grouper Fishery 
Management Plan (SGFMP) of the South Atlantic Region, including Amendment 
13C to the SGFMP. 

NMFS. 2006b. Review of the status of the right whales in the North Atlantic and North 
Pacific Oceans. National Oceanic and Atmospheric Administration, National 
Marine Fisheries Service. 

NMFS. 2007. Endangered Species Act Section 7 Consultation - Biological Opinion on the 
reinitiation of consultation on Atlantic Pelagic Longline Fishery for Highly 
Migratory Species. Submitted on March 2, 2007. National Marine Fisheries 
Service, SER-2004-2590, St. Petersburg, Florida. 

NMFS. 2008a. Endangered Species Act Section 7 Consultation - Biological Opinion on the 
Atlantic Sea Scallop Fishery Management Plan. March 14, 2008. 

NMFS. 2008b. Endangered Species Act Section 7 Consultation - Biological Opinion on the 
Continued Authorization of Shark Fisheries (Commercial Shark Bottom Longline, 
Commercial Shark Gillnet and Recreational Shark Handgear Fisheries) as Managed 
under the Consolidated Fishery Management Plan for Atlantic Tunas, Swordfish, 
and Sharks (Consolidated HMS FMP), including Amendment 2 to the Consolidated 
HMS FMP. 

277 



 
 

 

 

NMFS. 2008c. Endangered Species Act Section 7 Consultation - Biological Opinion on the 
Continued Authorization of Shark Fisheries (Commercial Shark Bottom Longline, 
Commercial Shark Gillnet and Recreational Shark Handgear Fisheries) as Managed 
under the Consolidated Fishery Management Plan for Atlantic Tunas, Swordfish, 
and Sharks (Consolidated HMS FMP), including Amendment 2 to the Consolidated 
HMS FMP. Biological Opinion. 

NMFS. 2008d. Final Environmental Impact Statement to Implement Vessel Operational 
Measures to Reduce Ship Strikes to North Atlantic Right Whales. Office of 
Protected Resources, National Marine Fisheries Service, Silver Spring, Maryland. 

NMFS. 2009a. Endangered Species Act Section 7 Consultation - Biological Opinion on the 
Continued Authorization of Reef Fish Fishing under the Gulf of Mexico Reef Fish 
Fishery Management Plan, including Amendment 31, and a Rulemaking to Reduce 
Sea Turtle Bycatch in the Eastern Gulf Bottom Longline Component of the Fishery. 

NMFS. 2009b. Smalltooth Sawfish Recovery Plan, Silver Spring, MD. 

NMFS. 2010a. Endangered Species Act Section 7 Consultation - Biological Opinion on 
LOA for U.S. Navy training activities on East Coast Range Complexes 2010-2011. 
National Oceanic and Atmospheric Administration, National Marine Fisheries 
Service, Office of Protected Resources, Endangered Species Division, Silver 
Spring, Maryland. 

NMFS. 2010b. Endangered Species Act Section 7 Consultation on the Bluefish Fishery 
Management Plan. Biological Opinion. October 29. 

NMFS. 2010c. Smalltooth Sawfish 5-Year Review: Summary and Evaluation. National 
Oceanic and Atmospheric Administration, National Marine Fisheries Service, 
Protected Resources Division, St. Petersburg, FL. 

NMFS. 2011a. Biological Opinion on U.S. Navy activities in the Northeast Operating 
Areas, Virginia Capes Range Complex, Cherry Point Range Complex, and 
Jacksonville Range Complex, and NMFS' 2011 Letters of Authorization. Pages 367 
in. 

NMFS. 2011b. Biological Opinion on U.S. Navy Atlantic Fleet's conduct of active sonar 
training along the Atlantic Coast of the United States and in the Gulf of Mexico 
from January 22, 2011 to January 21, 2012 and Issance of a Letter of Authorization. 
January 20. 

NMFS. 2011c. Endangered Species Act Section 7 Consultation - Biological Opinion on the 
Continued Authorization of Reef Fish Fishing under the Gulf of Mexico (Gulf) 
Reef Fish Fishery Management Plan (RFFMP). Sumbitted on September 30, 2011. 
National Marine Fisheries Service, SER-2011-3584, St. Petersburg, Florida. 

NMFS. 2011d. Endangered Species Act Section 7 Consultation - Biological Opinion on the 
U.S. Navy Atlantic Fleet's conduct of active sonar training along the Atlantic Coast 

278 



 
 

 

 

of the United States and in the Gulf of Mexico from January 2012 to January 2014, 
St. Petersburg, Florida. 

NMFS. 2011e. Final recovery plan for the sei whale (Balaenoptera borealis). National 
Oceanic and Atmospheric Administration, National Marine Fisheries Service, 
Office of Protected Resources, Silver Spring, Maryland. 

NMFS. 2012a. Biological Opinion on U.S. Navy activities in the Northeast Operating 
Areas, Virginia Capes Range Complex, Cherry Point Range Complex, Jacksonville 
Range Compex from 5 June 2012 through 4 June 2014 and NMFS' Letters of 
Authorization.370. 

NMFS. 2012b. Reinitiation of Endangered Species Act (ESA) Section 7 Consultation on 
the Continued Authorization of the Atlantic Shark Fisheries via the Consolidated 
HMS Fishery Management Plan as Amended by Amendments 3 and 4 and the 
Federal Authorization of a Smoothhound Fishery. Biological Opinion. NOAA, 
NMFS, SERO, Protected Resources Division (F/SER3) and Sustainable Fisheries 
Division (F/SER2). 

NMFS. 2013a. Endangered Species Act Section 7 Consultation - Biological Opinion for 
The U.S. Navy's Atlantic Fleet Training and Testing Activities from November 
2013 through November 2018; and The National Marine Fisheries Services' 
promulgation of regulations and issuance of letters of authorization pursuant to the 
Marine Mammal Protection Act for the U.S. Navy to "take" marine mammals 
incidental to Atlantic Fleet Training and Testing activities from November 2013 
through November 2018. Submitted on November 13, 2013. Endangered Species 
Act Interagency Cooperation Division of the Office of Protected Resources, 
National Marine Fisheries Service, Silver Spring, MD. 

NMFS. 2013b. Hawksbill sea turtle (Eremochelys imbricata) 5-year review: Summary and 
evaluation. National Marine Fisheries Service and U.S. Fish and Wildlife Service. 

NMFS. 2014. Informal Section 7 Consultation U.S. Navy Joint Logistics Over-the-Shore 
Training in Virginia and North Carolina (JLOTS) 2014, FPR-2014-9099.17. 

NMFS. 2015a. Endangered Species Act Section 7 Consultation - Biological Opinion on the 
Reinitiation of the Continued Authorization of the Fishery Management Plan for 
Coastal Migratory Pelagic Resources in the Atlantic and Gulf of Mexico under the 
Magnuson-Stevens Fishery  Management and Conservation Act. Submitted on June 
18, 2015. National Oceanic and Atmospheric Administration, National Marine 
Fisheries Service, Southeast Regional Office, Protected Resources Division 
(F/SER3), and Sustainable Fisheries Division (F/SER2), St. Petersburg, Florida. 

NMFS. 2015b. Modifications to the Atlantic Large Whale Take Reduction Plan: Final 
Environmental Assessment. U.S. Department of Commerce, May 2015. Final 
Enivironmental Assessment. 

279 

https://FPR-2014-9099.17


 
 

 

 
 

NMFS. 2016. Final Listing Determination on the Proposal to List the Nassau Grouper as 
Threatened Under the Endangered Species Act. 

NMFS, and USFWS. 1991. Recovery plan for U.S. population of the Atlantic green turtle 
(Chelonia mydas). National Oceanic and Atmospheric Administration, National 
Marine Fisheries Service, Office of Protected Resources, Washington, D. C. 

NMFS, and USFWS. 1992. Recovery plan for leatherback turtles Dermochelys coriacea in 
the U. S. Carribean, Atlantic and Gulf of Mexico. National Marine Fisheries 
Service and U.S. Fish and Wildlife Service, Silver Spring, Maryland. 

NMFS, and USFWS. 1993. Recovery plan for the hawksbill turtle Eretmochelys imbricata 
in the U.S. Caribbean, Atlantic and Gulf of Mexico. National Oceanic and 
Atmospheric Administration, National Marine Fisheries Service, St. Petersburg, 
Florida. 

NMFS, and USFWS. 1995. Status reviews for sea turtles listed under the Endangered 
Species Act of 1973. National Oceanic and Atmospheric Administration, National 
Marine Fisheries Service, Office of Protected Resources, Silver Spring, Maryland. 

NMFS, and USFWS. 1998a. Recovery plan for U. S. Pacific populations of the hawksbill 
turtle (Eretmochelys imbricata). National Marine Fisheires Service and U.S. Fish 
and Wildlife Service, Silver Spring, Maryland. 

NMFS, and USFWS. 1998b. Recovery plan for U.S. Pacific populations of the leatherback 
turtle (Dermochelys coriacea). National Oceanic and Atmospheric Administration, 
National Marine Fisheries Service, Office of Protected Resources, Silver Spring, 
Maryland. 

NMFS, and USFWS. 2007a. Green Sea Turtle (Chelonia mydas) 5-year review: Summary 
and Evaluation. National Marine Fisheries Service, Silver Spring, Maryland. 

NMFS, and USFWS. 2007b. Hawksbill sea turtle (Eretmochelys imbricata) 5-year review: 
Summary and evaluation National Marine Fisheries Service and U.S. Fish and 
Wildlife Service, Silver Spring, Maryland. 

NMFS, and USFWS. 2007c. Kemp's ridley sea turtle (Lepidochelys kempii) 5-year review: 
summary and evaluation. National Marine Fisheries Service and U.S. Fish and 
Wildlife Service, Silver Spring, Maryland. 

NMFS, and USFWS. 2007d. Leatherback sea turtle (Dermochelys coriacea) 5-year review: 
Summary and evaluation. National Marine Fisheries Service and U.S. Fish and 
Wildlife Service, Silver Spring, Maryland. 

NMFS, and USFWS. 2007e. Loggerhead sea turtle (Caretta caretta) 5-year review: 
Summary and evaluation. National Marine Fisheries Service and U.S. Fish and 
Wildlife Service, Silver Spring, Maryland. 

280 



 
 

 

 

NMFS, and USFWS. 2008. Recovery Plan for the Northwest Atlantic Population of the 
Loggerhead Sea Turtle (Caretta caretta), Second Revision.  . National Marine 
Fisheries Service, Silver Spring, MD. 

NMFS, and USFWS. 2009. Recovery plan for the northwest Atlantic population of the 
loggerhead sea turtle (Caretta caretta). National Marine Fisheries Service and U.S. 
Fish and Wildlife Service, Silver Spring, Maryland. 

NMFS, and USFWS. 2015. Kemp's ridley sea turtle (Lepidochelys kempii) 5-year review: 
summary and evaluation. National Marine Fisheries Service, U.S. Fish and Wildlife 
Service, Silver Spring, Maryland. 

NMFS, USFWS, and SEMARNAT. 2011a. Bi-National Recovery Plan for the Kemp’s 
Ridley Sea Turtle (Lepidochelys kempii), Second Revision. National Marine 
Fisheries Service, Silver Spring, Maryland. 

NMFS, USFWS, and SEMARNAT. 2011b. Bi-National Recovery Plan for the Kemp’s 
Ridley Sea Turtle (Lepidochelys kempii), Second Revision. Pages 156 in. National 
Marine Fisheries Service, Silver Spring, Maryland. 

NMFS, USFWS, and SEMARNAT. 2011c. BiNational Recovery Plan for the Kemp’s 
Ridley Sea Turtle (Lepidochelys kempii), Second Revision. National Marine 
Fisheries Service, Silver Spring, Maryland. 

NMFS, USFWS, and SEMARNAT. 2011d. BiNational Recovery Plan for the Kemp’s 
Ridley Sea Turtle (Lepidochelys kempii), SecondRevision. . Pages 156 in. 

NMFS, and USN. 2001. Joint interim report Bahamas marine mammal stranding event of 
15-16 March 2000. National Marine Fisheries Service and U.S. Navy, Silver 
Spring, Maryland. 

NMFS USFWS. 2013. Leatherback sea turtle (Dermochelys coriacea) 5-year review: 
Summary and evaluation. NOAA, National Marine Fisheries Service, Office of 
Protected Resources and U.S. Fish and Wildlife Service, Southeast Region, 
Jacksonville Ecological Services Office. 

NOAA. 2012. Understanding Climate. http://www.climate.gov/#understandingClimate. 

Norman, J. R., and F. C. Fraser. 1937. Giant fishes, whales and dolphins. Putman and 
Company, Limited, London. 

NRC. 1990. Decline of the sea turtles: Causes and prevention. National Research Council, 
Washington, D. C. 

Ogren, L. H. 1989a. Distribution of juvenile and subadult Kemp's ridley sea turtles: 
Preliminary results from 1984-1987 surveys. Pages 116-123 in C. W. Caillouet Jr., 
and A. M. Landry Jr., editors. First International Symposium on Kemp’s Ridley Sea 

281 

http://www.climate.gov/#understandingClimate


 
 

 

 

Turtle Biology, Conservation and Management. Texas A&M University, Sea Grant 
College, Galveston, Texas. 

Ogren, L. H. 1989b. Status report of the green turtle. Pages 89-94 in L. Ogren, and 
coeditors, editors. Second Western Atlantic Turtle Symposium. 

Olsen, D. A., and J. A. LaPlace. 1979. A study of the Virgin Island grouper fishery based 
on breeding aggregations. Gulf and Caribbean Fisheries Institute 31:130-144. 

Orlando, S. P., Jr. , P. H. Wendt, C. J. Klein, M. E. Patillo, K. C. Dennis, and H. G. Ward. 
1994. Salinity Characteristics of South Atlantic Estuaries. NOAA, Office of Ocean 
Resources Conservation and Assessment, Silver Spring, MD. 

Oswald , J., T. Norris, T. Yack, EL Ferguson , A. Kumar, J. Nissen, and J. Bell. 2016. 
Patterns of Occurrence and Marine Mammal Acoustic Behavior in Relation to 
Navy Sonar Activity Off Jacksonville, Florida. The Effects of Noise on Aquatic 
Life II, Advances in Experimental Medicine and Biology 875:791-799. 

P.L., C. 1992. Reproduction of the Nassau grouper, Epinephelus striatus (Pisces: 
Serranidae) and its relationship to environmental conditions. Environmental 
Biology of Fishes 34:357-377. 

Pabst, D. A., C. Taylor, M. Zani, A. Glass, A. Knowlton, C. Khan, R. J. McAlarney, and 
W. A. McLellan. 2009. North Atlantic right whale (Eubalaena glacialis) sightings 
in the US mid-Atlantic and southeast Atlantic Bight (Virginia through South 
Carolina) from 2001-2008. 18th Biennial Conference on the Biology of Marine 
Mammals, Quebec City, Canada. 

Pace III, R. M., and G. K. Silber. 2005. Simple analyses of ship and large whale collisions: 
Does speed kill? Pages 215-216 in Sixteenth Biennial Conference on the Biology of 
Marine Mammals, San Diego, California. 

Paladino, F. V., M. P. O'Connor, and J. R. Spotila. 1990. Metabolism of leatherback 
turtles, gigantothermy, and thermoregulation of dinosaurs. Nature 344:858-860. 

Parks, S. E. 2003. Response of North Atlantic right whales (Eubalaena glacialis) to 
playback of calls recorded from surface active groups in both the North and South 
Atlantic. Marine Mammal Science 19(3):563-580. 

Parks, S. E., M. W. Brown, L. A. Conger, P. K. Hamilton, A. R. Knowlton, S. D. Kraus, C. 
K. Slay, and P. L. Tyack. 2007a. Occurrence, composition, and potential functions 
of North Atlantic right whale (Eubalaena glacialis) surface active groups. Marine 
Mammal Science 23(4):868-887. 

Parks, S. E., and C. W. Clark. 2007. Acoustic communication: Social sounds and the 
potential impacts of noise. Pages 310-332 in S. D. Kraus, and R. Rolland, editors. 
The Urban Whale: North Atlantic Right Whales at the Crossroads. Harvard 
University Press, Cambridge, Massahusetts. 

282 



 
 

 

 

Parks, S. E., P. K. Hamilton, S. D. Kraus, and P. L. Tyack. 2005. The gunshot sound 
produced by male North Atlantic right whales (Eubalaena glacialis) and its 
potential function in reproductive advertisement. Marine Mammal Science 
21(3):458-475. 

Parks, S. E., D. R. Ketten, J. T. O'Malley, and J. Arruda. 2007b. Anatomical predictions of 
hearing in the North Atlantic right whale. Anatomical Record: Advances in 
Integrative Anatomy and Evolutionary Biology 290(6):734-744. 

Parks, S. E., and P. L. Tyack. 2005. Sound production by North Atlantic right whales 
(Eubalaena glacialis) in surface active groups. Journal of the Acoustical Society of 
America 117(5):3297-3306. 

Parsons, J. J. 1972. The hawksbill turtle and the tortoise shell trade. Pages 45-60 in Études 
de Géographie Tropicale Offertes a Pierre Gourou. Mouton, Paris, France. 

Patricio, A. R., X. Velez-Zuazo, C. E. Diez, R. Van Dam, and A. M. Sabat. 2011. Survival 
probability of immature green turtles in two foraging grounds at Culebra, Puerto 
Rico. Marine Ecology Progress Series 440:217-227. 

Payne, P. M., D. N. Wiley, S. B. Young, S. Pittman, P. J. Clapham, and J. W. Jossi. 1990. 
Recent fluctuations in the abundance of baleen whales in the southern Gulf of 
Maine in relation to changes in prey abundance. Fishery Bulletin 88(4):687-696. 

Perry, S. L., D. P. DeMaster, and G. K. Silber. 1999. The great whales: History and status 
of six species listed as endangered under the U.S. Endangered Species Act of 1973. 
Marine Fisheries Review 61(1):1-74. 

Pfeffer, W. T., J. T. Harper, and S. O’Neel. 2008. Kinematic Constraints on Glacier 
Contributions to 21st-Century Sea-Level Rise. Science 321(5894):1340-1343. 

Pike, D. A., R. L. Antworth, and J. C. Stiner. 2006. Earlier nesting contributes to shorter 
nesting seasons for the loggerhead seaturtle, Caretta caretta. Journal of 
Herpetology 40(1):91-94. 

Plotkin, P., and A. F. Amos. 1990. Effects of anthropogenic debris on sea turtles in the 
northwestern Gulf of Mexico. Pages 736-743 in R. S. Shoumura, and M. L. 
Godfrey, editors. Proceedings of the Second Internntional Conference on Marine 
Debris. NOAA Technical Memorandum NMFS SWFSC-154. U.S. Department of 
Commerce, Honolulu, Hawaii. 

Plotkin, P. T. 2003. Adult migrations and habitat use. Pages 225-241 in P. L. Lutz, J. A. 
Musick, and J. Wyneken, editors. The Biology of Sea Turtles, volume 2. CRC 
Press. 

Plotkin, P. T., and A. F. Amos. 1988. Entanglement in and ingestion of marine debris by 
sea turtles stranded along the South Texas coast. Pages 7 in Supplemental 

283 



 
 

Deliverables under Entanglement-Debris Task No. 3. Debris, Entanglement and 
Possible Causes of Death in Stranded Sea Turtles (FY88). 

Polovina, J. J., and S. Ralston. 1987. Tropical Snappers and Groupers: Biology and 
Fisheries Management. Westview Press, Boulder, CO. 

Poulakis, G. R. 2012. Distribution, Habitat Use, and Movements of Juvenile Smalltooth 
Sawfish, Pristis pectinata, in the Charlotte Harbor Estuarine System, Florida. 
Florida Institute of Technology, Melbourne, FL. 

Poulakis, G. R., and J. C. Seitz. 2004a. Recent occurrence of the smalltooth sawfish, Pristis 
pectinata (Elasmobranchiomorphi: Pristidae), in Florida Bay and the Florida Keys, 
with comments on sawfish ecology. Florida Scientist 67(27):27-35. 

Poulakis, G. R., and J. C. Seitz. 2004b. Recent occurrence of the smalltooth sawfish, 
Pristis pectinata (Elasmobranchiomorphi: Pristidae), in Florida Bay and the Florida 
Keys, with comments on sawfish ecology. Florida Scientist 67(1):27-35. 

Poulakis, G. R., P. W. Stevens, A. A. Timmers, T. R. Wiley, and C. A. Simpfendorfer. 
2011. Abiotic affinities and spatiotemporal distribution of the endangered 
smalltooth sawfish, Pristis pectinata, in a south-western Florida nursery. Marine 
and Freshwater Research 62(10):1165-1177. 

Prada, M. C., G. Peñaloza, S. Posada, N. Howard, P. Herrón, L. Salinas, E. Castro, and F. 
Cabezas. 2004. Fish spawning aggregations in the San Andres Archipelago, a first 
approximation. 

Prince, E. D., M. Ortiz, and A. Venizelos. 2002. A comparison of circle hook and “J” hook 
performance in recreational catch and release fisheries for billfish. Am. Fish. Soc. 
Symp. 30:60–79. 

Pritchard, P. C. H. 1969. The survival status of ridley sea-turtles in America. Biological 
Conservation 2(1):13-17. 

Pritchard, P. C. H., P. Bacon, F. H. Berry, A. Carr, J. Feltemyer, R. M. Gallagher, S. 
Hopkins, R. Lankford, M. R. Marquez, L. H. Ogren, W. Pringle Jr., H. Reichart, 
and R. Witham. 1983. Manual of sea turtle research and conservation techniques, 
Second ed. Center for Environmental Education, Washington, D. C. 

Pritchard, P. C. H., and P. Trebbau. 1984. The turtles of Venezuela. SSAR. 

Prosdocimi, L., V. González Carman, D. A. Albareda, and M. I. Remis. 2012. Genetic 
composition of green turtle feeding grounds in coastal waters of Argentina based on 
mitochondrial DNA. Journal of Experimental Marine Biology and Ecology 412:37-
45. 

Radakov, D. V., A. D. Motchek, Y. N. Sbikin, R. C. Madruga, and A. S. Lee. 1975. Acerca 
de la longitud de los peces comerciales en capturas de la zona noroccidental de 

284 



 
 

 

 

 

 

Cuba. ACADEMIA DE CIENCIAS DE CUBA INSTITUTO DE 
OCEANOLOGIA, Habana. Cuba. 

Randall, J. E. 1965. Food habits of the Nassau grouper (Epinephelus striatus). Pages 13-16 
in Association of Island Marine Laboratories of the Caribbean, 6th Meeting, Isla 
Margarita, Venezuela. 

Randall, J. E. 1967. Food habits of reef fishes of the West Indies. Studies in Tropical 
Oceanography, Miami 5:665–847. 

Randall, J. E. 1983. Caribbean Reef Fishes, Second edition. T.F.H. Publications, Neptune 
City. NJ. 

Randall, J. E., and V. E. Brock. 1960. Observations on the ecology of epinepheline and 
lutjanid fishes of the Society Islands with emphasis on food habits. Transactions of 
the American Fisheries Society 89(1):9-16. 

Rebel, T. P. 1974. Sea Turtles and the Turtle Industry of the West Indies, Florida and the 
Gulf of Mexico. University of Miami Press, Coral Gables, Florida. 

Reddering, J. S. V. 1988. Prediction of the effects of reduced river discharge on estuaries 
of the south-eastern Cape Province, South Africa. South African Journal of Science 
84:726-730. 

Redfern, J. V., M. F. McKenna, T. J. Moore, J. Calambokidis, M. L. Deangelis, E. A. 
Becker, J. Barlow, K. A. Forney, P. C. Fiedler, and S. J. Chivers. 2013. Assessing 
the risk of ships striking large whales in marine spatial planning. Conservation 
Biology 27(2):292-302. 

Reeves, R. R., J. M. Breiwick, and E. Mitchell. 1992. Pre-exploitation abundance of right 
whales off the eastern United States. Pages 5-7 in J. Hain, editor The Right Whale 
in the Western North Atlantic: A Science and Management Workshop. National 
Oceanic and Atmospheric Administration, National Marine Fisheries Service, 
Northeast Fisheries Science Center, Woods Hole, Massachusetts. 

Reeves, R. R., R. Rolland, and P. J. Clapham. 2001. Causes of reproductive failure in 
North Atlantic right whales: New avenues of research. National Oceanic and 
Atmospheric Administration, National Marine Fisheries Service, Northeast 
Fisheries Science Center. 

Reeves, R. R., T. D. Smith, and E. A. Josephson. 2007. Near-annihilation of a species: 
Right whaling in the North Atlantic. Pages 39-74 in S. D. Kraus, and R. M. 
Rolland, editors. The Urban Whale: North Atlantic Right Whales at the Crossroads. 
Harvard University Press, Cambridge. 

Rhodin, A. G. J. 1985. Comparative chondro-osseous development and growth in marine 
turtles. Copeia 1985:752-771. 

285 



 
 

Richardson, J. I., R. Bell, and T. H. Richardson. 1999. Population ecology and 
demographic implications drawn from an 11-year study of nesting hawksbill turtles, 
Eretmochelys imbricata, at Jumby Bay, Long Island, Antigua, West Indies. 
Chelonian Conservation and Biology 3(2):244-250. 

Richardson, W. J., C. R. Greene Jr., C. I. Malme, and D. H. Thomson. 1995. Marine 
Mammals and Noise. Academic Press, San Diego, California. 

Rivalan, P., A.-C. Prevot-Julliard, R. Choquet, R. Pradel, B. Jacquemin, and M. Girondot. 
2005. Trade-off between current reproductive effort and delay to next reproduction 
in the leatherback sea turtle. Oecologia 145(4):564-574. 

Rivas-Zinno, F. 2012. Captura incidental de tortugas marinas en Bajos del Solis, Uruguay. 
Universidad de la Republica Uruguay, Departamento de Ecologia y Evolucion. 

Rolland, R. M., K. E. Hunt, G. J. Doucette, L. G. Rickard, and S. K. Wasser. 2007. The 
inner whale: Hormones, biotoxins, and parasites. Pages 232-272 in S. D. Kraus, and 
R. M. Rolland, editors. The Urban Whale: North Atlantic Right Whales at the 
Crossroads. Harvard University Press, Cambridge. 

Rolland, R. M., S. E. Parks, K. E. Hunt, M. Castellote, P. J. Corkeron, D. P. Nowacek, S. 
K. Wasser, and S. D. Kraus. 2012. Evidence that ship noise increases stress in right 
whales. Proceedings of the Royal Society of London Series B Biological Sciences 
279(1737):2363-2368. 

Rolland, R. M., R. S. Schick, H. M. Pettis, A. R. Knowlton, P. K. Hamilton, J. S. Clark, 
and S. D. Kraus. 2016. Health of North Atlantic right whales Eubalaena glacialis 
over three decades: from individual health to demographic and population health 
trends. Marine Ecology Progress Series 542:265-282. 

Rosenbaum, H. C., R. L. Brownell, M. Brown, C. Schaeff, V. Portway, B. White, S. Malik, 
L. Pastene, N. Patenaude, C. S. Baker, M. Goto, P. B. Best, P. J. Clapham, P. 
Hamilton, M. Moore, R. Payne, V. Rowntree, C. Tynan, J. Bannister, and R. 
Desalle. 2000. World-wide genetic differentiation of Eubalaena: Questioning the 
number of right whale species. Molecular Ecology 9(11):1793-1802. 

Ross, D. 1976. Mechanics of Unterwater Noise. Pergamon Press, New York. 

Ryder, C. E., T. A. Conant, and B. A. Schroeder. 2006. Report of the Workshop on Marine 
Turtle Longline Post-Interaction Mortality. National Oceanic and Atmospheric 
Administration, National Marine Fisheries Service, Office of Protected Resources. 

Sadovy de Mitcheson, Y. 2012. Status Update: The Nassau Grouper, Epinephelus striatus. 
Final Report to the Caribbean Fishery Management Council. 

Sadovy De Mitcheson, Y., A. Cornish, M. Domeier, P. L. Colin, M. Russell, and K. C. 
Lindeman. 2008. A global baseline for spawning aggregations of reef fishes. 
Conserv Biol 22(5):1233-44. 

286 



 
 

 

 

Sadovy, Y. 1997. The case of the disappearing grouper: Epinephelus striatus, the Nassau 
grouper in the Caribbean and western Atlantic. Pages 5-22 in 48th Gulf and 
Caribbean Fisheries Institute. 

Sadovy, Y., and A. M. Eklund. 1999. Synopsis of biological information on the Nassau 
Grouper, Epinephelus striatus (Bloch, 1792), and the Jewfish, E. itajara 
(Lichtenstein, 1822). NOAA, 146, Seattle, WA. 

SAFMC. 1998. Final Plan for the South Atlantic Region: Essential Fish Habitat 
Requirements for the Fishery Management Plan of the South Atlantic Fishery 
Management Council. South Atlantic Fishery Management Council, Charleston, 
SC. 

SAFMC. 2001. Public Hearing Draft, Regulatory Amendment Number 8, Framework 
Adjustment to the Fishery Management Plan for the Snapper Grouper Fishery in the 
South Atlantic Region. 

Sakai, H., H. Ichihashi, H. Suganuma, and R. Tatsukawa. 1995. Heavy metal monitoring in 
sea turtles using eggs. Marine Pollution Bulletin 30:347-353. 

Sala, E., E. Ballesteros, and R. M. Starr. 2001. Rapid decline of Nassau grouper spawning 
aggregations in Belize: fishery management and conservation needs. Fisheries 
26(10):23-30. 

Santidrián Tomillo, P., E. Vélez, R. D. Reina, R. Piedra, F. V. Paladino, and J. R. Spotila. 
2007. Reassessment of the leatherback turtle (Dermochelys coriacea) nesting 
population at Parque Nacional Marino Las Baulas, Costa Rica: Effects of 
conservation efforts. Chelonian Conservation and Biology 6(1):54-62. 

Sarti Martínez, L., A. R. Barragán, D. G. Muñoz, N. Garcia, P. Huerta, and F. Vargas. 
2007. Conservation and biology of the leatherback turtle in the Mexican Pacific. 
Chelonian Conservation and Biology 6(1):70-78. 

Schaeff, C. M., S. D. Kraus, M. W. Brown, J. S. Perkins, R. Payne, and B. N. White. 1997. 
Comparison of genetic variability of North and South Atlantic right whales 
(Eubalaena), using DNA fingerprinting. Canadian Journal of Zoology 75(7):1073-
1080. 

Schick, R. S., P. N. Halpin, A. J. Read, C. K. Slay, S. D. Kraus, B. R. Mate, M. F. 
Baumgartner, J. J. Roberts, B. D. Best, C. P. Good, S. R. Loarie, and J. S. Clark. 
2009. Striking the right balance in right whale conservation. Canadian Journal of 
Fisheries and Aquatic Sciences 66(9):1399-1403. 

Schmidly, D. J., C. O. Martin, and G. F. Collins. 1972. First occurrence of a black right 
whale (Balaena glacialis) along the Texas coast. Southwestern Naturalist 
17(2):214-215. 

287 



 
 

Schroeder, B. A., and A. M. Foley. 1995. Population studies of marine turtles in Florida 
Bay. J. I. Richardson, and T. H. Richardson, editors. Twelfth Annual Workshop on 
Sea Turtle Biology and Conservation. 

Schultz, J. P. 1975. Sea turtles nesting in Surinam. Zool. Verhand. Leiden (143):172. 

Schulz, J. P. 1975. Sea turtles nesting in Surinam. Zoologische Verhandelingen 143:3-172. 

Schulz, J. P. 1982. Status of sea turtle populations nesting in Surinam with notes on sea 
turtles nesting in Guyana and French Guiana. Pages 435-438 in K. A. Bjorndal, 
editor. Biology and Conservation of Sea Turtles. Smithsonian Institution Press, 
Washington, D. C. 

Scott, W. B., and E. J. Crossman. 1973. Freshwater fishes of Canada. Bulletin of the 
Fisheries Research Board of Canada 184:1-966. 

SEDAR. 2010. SEDAR 19 Stock Assessment Report South Atlantic Red Grouper, North 
Charleston. 

Seitz, J. C., and G. R. Poulakis. 2002. Recent Occurrence of Sawfishes 
(Elasmobranchiomorphi: Pristidae) Along the Southwest Coast of Florida (USA) 
Florida Scientist 65(4):11. 

Seitz, J. C., and G. R. Poulakis. 2006. Anthropogenic effects on the smalltooth sawfish 
(Pristis pectinata) in the United States. Marine Pollution Bulletin 52(11):1533-
1540. 

Seminoff, J. A., C. D. Allen, G. H. Balazs, P. H. Dutton, T. Eguchi, H. L. Haas, S. A. 
Hargrove, M. P. Jensen, D. L. Klemm, A. M. Lauritsen, S. L. MacPherson, P. 
Opay, E. E. Possardt, S. L. Pultz, E. E. Seney, K. S. Van Houtan, and R. S. Waples. 
2015. Status review of the green turtle (Chelonia Mydas) under the endangered 
species act. NOAA Technical Memorandum, NMFS-SWFSC-539. 

Semmens, B. X., K. E. Luke, P. G. Bush, C. Pattengill-Semmens, B. Johnson, C. McCoy, 
and S. Heppell. 2007. Investigating the reproductive migration and spatial ecology 
of Nassau grouper (Epinephelus striatus) on Little Cayman Island using acoustic 
tags–an overview. Proceedings of the Gulf and Caribbean Fisheries Institute 
58:191-198. 

Service, N. S. W. N. P. 2009. December 9, 2009 Marine Wildlife Situation Report -Single 
Animal. Southern/South Coast/Ulladulla. Australian Government, Department of 
Environment  

Shapiro, D. Y. 1987. Reproduction in groupers. Pages 295-327 in J. J. P. a. S. Ralston, 
editor. Tropical Snappers and Groupers: Biology and Fisheries Management. 
Westview Press, Boulder, CO. 

288 



 
 

 

Shaver, D. J. 1994. Relative abundance, temporal patterns, and growth of sea turtles at the 
Mansfield Channel, Texas. Journal of Herpetology 28(4):491-497. 

Shaver, D. J. 2002. Green sea turtles (Chelonia mydas) in a south Texas (USA) 
developmental habitat. Pages 9 in A. Mosier, A. Foley, and B. Brost, editors. 
Twentieth Annual Symposium on Sea Turtle Biology and Conservation. 

Shenker, J. M. 1984. Scyphomedusae in surface waters near the Oregon coast, May-
August, 1981. Estuarine, Coastal and Shelf Science 19(6):619-632. 

Shillinger, G. L., D. M. Palacios, H. Bailey, S. J. Bograd, A. M. Swithenbank, P. Gaspar, 
B. P. Wallace, J. R. Spotila, F. V. Paladino, R. Piedra, S. A. Eckert, and B. A. 
Block. 2008. Persistent leatherback turtle migrations present opportunities for 
conservation. PLoS Biology 6(7):1408-1416. 

Shoop, C. R., and R. D. Kenney. 1992. Seasonal distributions and abundances of 
loggerhead and leatherback sea turtles in waters of the northeastern United States. 
Herpetological Monographs 6:43-67. 

Sidman, C. F., T. J. Fik, R. Swett, W. B. Sargent, S. M. Fann, J. Fletcher, D. Fann, and A. 
Coffin. 2007. A Recreational Boating Characterization for Brevard County. 

Sidman, C. F., R. Swett, T. J. Fik, D. Fann, and W. B. Sargent. 2005. A Recreational 
Boating Characterization for the Greater Charlotte Harbor. Sea Grant. 

Silber, G. K., J. Slutsky, and S. Bettridge. 2010. Hydrodynamics of a ship/whale collision. 
Journal of Experimental Marine Biology and Ecology 391(1-2):1-9. 

Silva Lee, A. F. 1974. Hábitos alimentarios de la cherna criolla Epinephelus striatus Bloch 
y algunos datos sobre su biologia. Serie Oceanologica Academia de Ciencias de 
Cuba 25:3-14. 

Silva, M. A., R. Feio, R. Prieto, J. M. Goncalves, and R. S. Santos. 2002. Interactions 
between cetaceans and the tuna fishery in the Azores. Marine Mammal Science 
18(4):893-901. 

Silva, M. A., L. Steiner, I. Cascao, M. J. Cruz, R. Preito, T. Cole, P. K. Hamilton, and M. 
Baumgartner. 2012. Winter sighting of a known western North Atlantic right whale 
in the Azores. Journal of Cetacean Research and Management 12(1):65-69. 

Simmonds, M. P., and J. D. Hutchinson. 1996. The Conservation of Whales and Dolphins - 
Science and Practice. John Wiley & Sons. 

Simpfendorfer, C. A. 2000. Predicting Population Recovery Rates for Endangered Western 
Atlantic Sawfishes Using Demographic Analysis. Environmental Biology of Fishes 
58(4):371-377. 

289 



 
 

 

Simpfendorfer, C. A. 2001. Essential habitat of the smalltooth sawfish (Pristis pectinata). 
Report to the National Fisheries Service’s Protected Resources Division. Mote 
Marine Laboratory Technical Report. 

Simpfendorfer, C. A. 2002. Smalltooth sawfish: The USA’s first endangered elasmobranch 
Endangered Species Update (19):53-57. 

Simpfendorfer, C. A. 2003. Abundance, movement and habitat use of the smalltooth 
sawfish. Final Report. Mote Marine Laboratory Mote Technical Report No. 929, 
Sarasota, FL. 

Simpfendorfer, C. A. 2006. Movement and habitat use of smalltooth sawfish. Final Report. 
Mote Marine Laboratory, Mote Marine Laboratory Technical Report 1070, 
Sarasota, FL. 

Simpfendorfer, C. A., G. R. Poulakis, P. M. O’Donnell, and T. R. Wiley. 2008. Growth 
rates of juvenile smalltooth sawfish, Pristis pectinata (Latham), in the western 
Atlantic. Journal of Fish Biology 72(3):711-723. 

Simpfendorfer, C. A., and T. R. Wiley. 2004a. Determination of the distribution of 
Florida’s remnant sawfish population, and identification of areas critical to their 
conservation. Mote Marine Laboratory, Sarasota, Florida. 

Simpfendorfer, C. A., and T. R. Wiley. 2004b. Determination of the distribution of 
Florida’s remnant sawfish population, and identification of areas critical to their 
conservation. Mote Marine Laboratory Technical Report. Mote Marine Laboratory, 
Sarasota, FL. 

Simpfendorfer, C. A., and T. R. Wiley. 2005a. Determination of the distribution of 
Florida’s remnant sawfish population and identification of areas critical to their 
conservation. Final Report. Florida Fish and Wildlife Conservation Commission, 
Tallahassee, FL. 

Simpfendorfer, C. A., and T. R. Wiley. 2005b. Identification of priority areas for 
smalltooth sawfish conservation.  Final report to the National Fish and Wildlife 
Foundation for Grant # 2003-0041-000. Mote Marine Laboratory. 

Simpfendorfer, C. A., T. R. Wiley, and B. G. Yeiser. 2010. Improving conservation 
planning for an endangered sawfish using data from acoustic telemetry. Biological 
Conservation 143:1460-1469. 

Simpfendorfer, C. A., B. G. Yeiser, T. R. Wiley, G. R. Poulakis, P. W. Stevens, and M. R. 
Heupel. 2011. Environmental Influences on the Spatial Ecology of Juvenile 
Smalltooth Sawfish (Pristis pectinata): Results from Acoustic Monitoring. PLoS 
ONE 6(2):e16918. 

290 



 
 

 

 

 

Skomal, G. B., B. C. Chase, and E. D. Prince. 2002. A comparison of circle hook and 
straight hook performance in recreational fisheries for juvenile Atlantic bluefin 
tuna. Am. Fish. Soc. Symp. 30:57–65. 

Sluka, R., M. Chiappone, K. M. Sullivan, T. Potts, J. M. Levy, E. F. Schmitt, and G. 
Meester. 1998. Density, species and size distribution of groupers (Serranidae) in 
three habitats at Elbow Reef, Florida Keys. Bulletin Marine Science 62:219-228. 

Sluka, R., M. Chiappone, K. M. Sullivan, and R. Wright. 1997. The benefits of a marine 
fishery reserve for Nassau grouper Epinephelus striatus in the central Bahamas. 
Pages 1961-1964 in Proceedings of the 8th International Coral Reef Symposium. 

Smith, C. L. 1971. A revision of the American groupers: Epinephelus and allied genera. 
Bulletin of the American Museum of Natural History 146:69-241. 

Smith, C. L. 1972. A spawning aggregation of Nassau grouper, Epinephelus striatus 
(Bloch). Transactions of the American Fisheries Society 101:257-261. 

Smolowitz, R., H. Haas, H. O. Milliken, M. Weeks, and E. Matzen. 2010. Using sea turtle 
carcasses to assess the conservation potential of a turtle excluder dredge. North 
American Journal of Fisheries Management 30:993-1000. 

Snelson, F. F., and S. E. Williams. 1981. Notes on the occurrence, distribution, and biology 
of elasmobranch fishes in the Indian River Lagoon System, Florida. Estuaries 
4(2):110-120. 

Snover, M. L. 2002. Growth and ontogeny of sea turtles using skeletochronology: 
Methods, validation and application to conservation. Duke University. 

Sobin, J. M. 2008. Diving Behavior of Female Loggerhead Turtles (Caretta caretta) During 
Their Internesting Interval and an Evaluation of the Risk of Boat Strikes.  Masters 
project submitted in partial fulfillment of the requirements for the Master of 
Environmental Management degree in the Nicholas School of the Environment of 
Duke University. Dr. Scott Eckert, Advisor.  December. 

Southwood, A. L., R. D. Andrews, F. V. Paladino, and D. R. Jones. 2005. Effects of diving 
and swimming behavior on body temperatures of Pacific leatherback turtles in 
tropical seas. Physiological and Biochemical Zoology 78:285-297. 

Spotila, J. 2004. Sea Turtles: A Complete Guide to their Biology, Behavior, and 
Conservation. Johns Hopkins University Press, Baltimore, Maryland. 

Spotila, J. R., A. E. Dunham, A. J. Leslie, A. C. Steyermark, P. T. Plotkin, and F. V. 
Paladino. 1996. Worldwide population decline of Dermochelys coriacea: Are 
leatherback turtles going extinct? Chelonian Conservation and Biology 2(2):209-
222. 

291 



 
 

 

Spotila, J. R., R. D. Reina, A. C. Steyermark, P. T. Plotkin, and F. V. Paladino. 2000. 
Pacific leatherback turtles face extinction. Nature 405:529-530. 

Springer, V. G., and A. J. McErlean. 1962. A study of the behavior of some tagged 
Southern Florida coral reef fishes. American Midland Naturalist 67:386-397. 

Stabenau, E. K., and K. R. N. Vietti. 2003. The physiological effects of multiple forced 
submergences in loggerhead sea turtles (Caretta caretta). Fishery Bulletin 
101(4):889-899. 

Stanistreet, J., S. V. Parijs, and A. Read. 2015. Passive Acoustic Monitoring for North 
Atlantic Right Whales at Cape Hatteras, NC, using Marine Autonomous Recording 
Units: October 2013– December 2014: Annual Report. Prepared for U.S. Fleet 
Forces Command. Submitted to Naval Facilities Engineering Command Atlantic, 
Norfolk, Virginia, under Contract No. N62470-10-3011, Task Order 38, issued to 
HDR, Inc., Virginia Beach, Virginia. 

Stanistreet, J., S. V. Parijs, and A. Read. 2016. Passive Acoustic Monitoring for North 
Atlantic Right Whales at Cape Hatteras, North Carolina, Using Marine 
Autonomous Recording Units. Annual Report 2015. Prepared for U.S. Fleet Forces 
Command. Submitted to Naval Facilities Engineering Command Atlantic, Norfolk, 
Virginia, under Contract Nos. N62470-15-D-3011, Task Order 58 and N62470-15-
D-8006, Task Order 06, issued to HDR Inc., Virginia Beach, Virginia. 

Stapleton, S., and C. Stapleton. 2006. Tagging and nesting research on hawksbill turtles 
(Eretmochelys imbricata) at Jumby Bay, Long Island, Antigua, West Indies: 2005 
annual report. Jumby Bay Island Company, Ltd. 

Starbird, C. H., A. Baldridge, and J. T. Harvey. 1993. Seasonal occurrence of leatherback 
sea turtles (Dermochelys coriacea) in the Monterey Bay region, with notes on other 
sea turtles, 1986-1991. California Fish and Game 79(2):54-62. 

Starbird, C. H., and M. M. Suarez. 1994. Leatherback sea turtle nesting on the north 
Vogelkop coast of Irian Jaya and the discovery of a leatherback sea turtle fishery on 
Kei Kecil Island. Pages 143-146 in K. A. Bjorndal, A. B. Bolten, D. A. Johnson, 
and P. J. Eliazar, editors. Fourteenth Annual Symposium on Sea Turtle Biology and 
Conservation. 

Starck, W. A., II. 1968. A list of fishes of Alligator Reef, Florida with comments on the 
nature of the Florida reef fish fauna. Undersea Biology 1:5-36. 

Starr, R. M., E. Sala, E. Ballesteros, and M. Zabala. 2007. Spatial dynamics of the Nassau 
grouper Epinephelus striatus in a Caribbean atoll. Marine Ecology Progress Series 
343:239-249. 

Stedman, S., and T. E. Dahl. 2008. Status and trends of wetlands in the coastal watersheds 
of the Eastern United States 1998-2004. National Oceanic and Atmospheric 

292 



 
 

Administration, National Marine Fisheries Service, and U.S. Department of the 
Interior, U.S. Fish and Wildlife Service. 

Stewart, K., and C. Johnson. 2006. Dermochelys coriacea—Leatherback sea turtle. 
Chelonian Research Monographs 3:144-157. 

Stewart, K., C. Johnson, and M. H. Godfrey. 2007. The minimum size of leatherbacks at 
reproductive maturity, with a review of sizes for nesting females from the Indian, 
Atlantic and Pacific Ocean basins. Herpetological Journal 17(2):123-128. 

Steyermark, A. C., K. Williams, J. R. Spotila, F. V. Paladino, D. C. Rostal, S. J. Morreale, 
M. T. Koberg, and R. Arauz-Vargas. 1996. Nesting leatherback turtles at Las 
Baulas National Park, Costa Rica. Chelonian Conservation and Biology 2(2):173-
183. 

Stokes, L., D. Hataway, S. Epperly, L. Belskis, C. Bergmann, J. Watson, and B. Higgins. 
2006. Evaluation of injury potential in incidentally captured loggerhead sea turtles 
(Caretta caretta) relating to hook size and baiting technique. Pages 267 in Frick, M. 
A. Panagopoulou, A. F. Rees, and K. Williams (compilers), editors. Book of 
Abstracts, 26th Annual Symposium on Sea Turtle Biology and Conservation, Island 
of Crete, Greece April 3-8. 

Storelli, M. M., G. Barone, A. Storelli, and G. O. Marcotrigiano. 2008a. Total and 
subcellular distribution of trace elements (Cd, Cu and Zn) in the liver and kidney of 
green turtles (Chelonia mydas) from the Mediterranean Sea. Chemosphere 
70(5):908-913. 

Storelli, M. M., G. Barone, A. Storelli, and G. O. Marcotrigiano. 2008b. Total and 
subcellular distribution of trace elements (Cd, Cu and Zn) in the liver and kidney of 
green turtles (Chelonia mydas) from the Mediterranean Sea. Chemosphere 70:908-
913. 

Storelli, M. M., E. Ceci, and G. O. Marcotrigiano. 1998. Distribution of heavy metal 
residues in some tissues of Caretta caretta (Linnaeus) specimen beached along the 
Adriatic Sea (Italy). Bulletin of Environmental Contamination and Toxiocology 
60:546-552. 

Suchman, C., and R. Brodeur. 2005. Abundance and distribution of large medusae in 
surface waters of the northern California Current. Deep Sea Research Part II: 
Topical Studies in Oceanography 52(1–2):51-72. 

Taylor, J. K. D., J. W. Mandelman, W. A. McLellan, M. J. Moore, G. B. Skomal, D. S. 
Rotstein, and S. D. Kraus. 2013. Shark predation on North Atlantic right whales 
(Eubalaena glacialis) in the southeastern United States calving ground. Marine 
Mammal Science 29(1):204-212. 

Taylor, J. K. D., M. A. Zani, A. R. Knowlton, B. Wikgren, P. Hamilton, and S. D. Kraus. 
2010. Aerial surveys to reduce ship/whale collisions in the calving ground of the 

293 



 
 

 

North Atlantic right whale (Eubalaena glacialis). National Oceanic and 
Atmospheric Administration, National Marine Fisheries Service, Fernandina Beach, 
Florida. 

TEWG. 1998a. An assessment of the Kemp's ridley (Lepidochelys kempii) and loggerhead 
(Caretta caretta) sea turtle populations in the Western North Atlantic. Department 
of Commerce, Turtle Expert Working Group. 

TEWG. 1998b. An assessment of the Kemp’s ridley (Lepidochelys kempii) and loggerhead 
(Caretta caretta) sea turtle populations in the western North Atlantic. U. S. Dept. 
Commerce. 

TEWG. 2000a. Assessment update for the Kemp's ridley and loggerhead sea turtle 
populations in the western North Atlantic. National Oceanic and Atmospheric 
Administration, National Marine Fisheries Service, Southeast Fisheries Science 
Center, Turtle Expert Working Group. 

TEWG. 2000b. Assessment update for the kemp's ridley and loggerhead sea turtle 
populations in the western North Atlantic : a report of the Turtle Expert Working 
Group. U.S. Dept. of Commerce, National Oceanic and Atmospheric 
Administration, National Marine Fisheries Service, Southeast Fisheries Science 
Center, Miami, Fla. 

TEWG. 2007. An assessment of the leatherback turtle population in the Atlantic Ocean. 
National Oceanic and Atmospheric Administration, National Marine Fisheries 
Service, Southeast Fisheries Science Center, Turtle Expert Working Group. 

TEWG. 2009. An assessment of the loggerhead turtle population in the western North 
Atlantic ocean. National Oceanic and Atmospheric Administration, National 
Marine Fisheries Service, Turtle Expert Working Group, NMFS-SEFSC-575. 

Thompson, R., and J. L. Munro. 1978. Aspects of the biology and ecology of Caribbean 
reef fishes: Serranidae (hinds and groupers). Journal of Fish Biology 12:115-146. 

Thompson, R. W. 1978. Results of the UNDP /FAO Bahamas deep water fishery survey 
1972-1975. Proceedings of the Gulf and Caribbean Fisheries Institute 30:44-70. 

Thorson, T. B. 1976. Observations on the reproduction of the sawfish Pristis perotteti, in 
Lake Nicaragua, with recommendations for its conservation. T. B. Thorson, editor. 
Investigations of the Icthyofauna of Nicaraguan Lakes. Univ. Nebraska, Lincoln, 
NB. 

Thorson, T. B. 1982. Life history implications of a tagging study of the largetooth sawfish, 
Pristis perotteti, in the Lake Nicaragua-Río San Juan system. Environmental 
Biology of Fishes 7(3):207-228. 

Troëng, S. 1998. Poaching threatens the green turtle rookery at Tortuguero, Costa Rica. 
Marine Turtle Newsletter 80(11-12). 

294 



 
 

 

Troeng, S., D. Chacon, and B. Dick. 2004. Leatherback turtle Dermochelys coriacea 
nesting along the Caribbean coast of Costa Rica. Pages 13 in M. S. Coyne, and R. 
D. Clark, editors. Twenty-First Annual Symposium on Sea Turtle Biology and 
Conservation. 

Troëng, S., D. Chacón, and B. Dick. 2004. Possible decline in leatherback turtle 
Dermochelys coriacea nesting along the coast of Caribbean Central America. Oryx 
38:395-403. 

Troeng, S., D. R. Evans, E. Harrison, and C. J. Lagueux. 2005. Migration of green turtles 
Chelonia mydas from Tortuguero, Costa Rica. Marine Biology 148(2):435-447. 

Troëng, S., E. Harrison, D. Evans, A. d. Haro, and E. Vargas. 2007. Leatherback turtle 
nesting trends and threats at Tortuguero, Costa Rica. Chelonian Conservation and 
Biology 6(1):117-122. 

Troëng, S., and E. Rankin. 2005. Long-term conservation efforts contribute to positive 
green turtle Chelonia mydas nesting trend at Tortuguero, Costa Rica. Biological 
Conservation 121:111-116. 

Tucker, A. D. 1988. A summary of leatherback turtle Dermochelys coriacea nesting at 
Culebra, Puerto Rico from 1984-1987 with management recommendations. U.S. 
Fish and Wildlife Service. 

Tucker, A. D. 2010. Nest site fidelity and clutch frequency of loggerhead turtles are better 
elucidated by satellite telemetry than by nocturnal tagging efforts: Implications for 
stock estimation. Journal of Experimental Marine Biology and Ecology 383(1):48-
55. 

Tucker, J. W., P. G. Bush, and S. T. Slaybaugh. 1993. Reproductive patterns of Cayman 
Islands Nassau grouper (Epinephelus striatus) populations. Bulletin of Marine 
Science 52(3):961-969. 

Tucker, J. W., Jr., and P. N. Woodward. 1994. Growth and development of domestic 
juvenile Nassau groupers. Proceedings of the Gulf and Caribbean Fisheries Institute 
43:389-391. 

Tucker, J. W., Jr., and P. N. Woodward. 1996. Nassau grouper aquaculture. Pages 363-377 
in F. Arreguin-Sanchez, J.Munro, M. C. Balgos, and D. Pauly, editors. Biology, 
fisheries and culture of tropical groupers and snappers. ICLARM No. 48, 449 p. 

van Dam, R., and L. Sarti. 1989. Sea turtle biology and conservation on Mona Island, 
Puerto Rico. Report for 1989. 

Van Dam, R., L. Sarti M., and D. Pares J. 1991. The hawksbills of Mona Island, Puerto 
Rico: Report for 1990. Sociedad Chelonia and Departmento. Recursos Naturales, 
Puerto Rico. 

295 



 
 

 
 

  

 

Van Dam, R. P., and C. E. Diez. 1997. Predation by hawksbill turtles on sponges at Mona 
Island, Puerto Rico. Pages 1421-1426 in Eighth International Coral Reef 
Symposium. 

Van Dam, R. P., and C. E. Diez. 1998. Home range of immature hawksbill turtles 
(Eretmochelys imbricata (Linnaeus)) at two Caribbean islands. Journal of 
Experimental Marine Biology and Ecology 220:15-24. 

van der Hoop, J., M. Moore, A. Fahlman, A. Bocconcelli, C. George, K. Jackson, C. 
Miller, D. Morin, T. Pitchford, T. Rowles, J. Smith, and B. Zoodsma. 2014. 
Behavioral impacts of disentanglement of a right whale under sedation and the 
energetic cost of entanglement. Marine Mammal Science 30(1):282-307. 

van der Hoop, J., M. J. Moore, S. G. Barco, T. V. N. Cole, P.-Y. Daoust, A. G. Henry, D. 
F. McAlpine, W. A. McLellan, T. Wimmer, and A. R. Solow. 2013. Assessment of 
management to mitigate anthropogenic effects on large whales. Conservation 
Biology 27(1):121-133. 

van der Hoop, J. M., A. S. M. Vanderlaan, and C. T. Taggart. 2012. Absolute probability of 
lethal vessel strikes to North Atlantic right whales in Roseway Basin, Scotian Shelf. 
Ecological Applications 22:2021–2033. 

Vanderlaan, A. S., and C. T. Taggart. 2007. Vessel collisions with whales: The probability 
of lethal injury based on vessel speed. Marine Mammal Science 23(1):144-156. 

Vanderlaan, A. S. M., J. J. Corbett, S. L. Green, J. A. Callahan, C. Wang, R. D. Kenney, C. 
T. Taggart, and J. Firestone. 2009. Probability and mitigation of vessel encounters 
with North Atlantic right whales. Endangered Species Research 6:273-285. 

Vanderlaan, A. S. M., A. E. Hay, and C. T. Taggart. 2003. Characterization of North 
Atlantic right whale (Eubalaena glacialis) sounds in the Bay of Fundy. IEEE 
Journal of Oceanic Engineering 28(2):164-173. 

Vermeer, M., and S. Rahmstorf. 2009. Global sea level linked to global temperature. 
Proceedings of the National Academy of Sciences 106(51):21527-21532. 

Wallace, B. P., J. Schumacher, J. A. Seminoff, and M. C. James. 2014. Biological and 
environmental influences on the trophic ecology of leatherback turtles in the 
northwest Atlantic Ocean. Marine Biology. 

Ward-Geiger, L., A. Knowlton, A. Amos, T. Pitchford, B. Mase-Guthrie, and B. Zoodsma. 
2011. Recent sightings of the North Atlantic right whale in the Gulf of Mexico. 
Gulf of Mexico Science 21(1):74-78. 

Warden, M. L., and K. T. Murray. 2011. Reframing protected species interactions with 
commercial fishing gear: Moving toward estimating the unobservable. Fisheries 
Research 110(3):387-390. 

296 



 
 

 

Waring, C. C., L. M. Moller, and R. G. Harcourt. 2013a. Size stability of the heavily 
touristed population of Indo-Pacific bottlenose dolphins of Port Stephens, eastern 
Australia. Pages 220-221 in Twentieth Biennial Conference on the Biology of 
Marine Mammals, Dunedin, New Zealand. 

Waring, G. T., E. Josephson, K. Maze-Foley, and P. E. Rosel. 2012. US Atlantic and Gulf 
of Mexico marine mammal stock assessments - 2011. National Oceanic and 
Atmospheric Administration, National Marine Fisheries Service, Northeast 
Fisheries Science Center. 

Waring, G. T., E. Josephson, K. Maze-Foley, and P. E. Rosel. 2013b. U.S. Atlantic and 
Gulf of Mexico marine mammal stock assessments - 2012. National Oceanic and 
Atmospheric Administration, National Marine Fisheries Service. 

Waring, G. T., E. Josephson, K. Maze-Foley, and P. E. Rosel. 2014. U.S. Atlantic and Gulf 
of Mexico Marine Mammal Stock Assessments -- 2013. NOAA Technical 
Memorandum NMFS-NE-228. U.S. Department of Commerce, National Oceanic 
and Atmospheric Administration, National Marine Fisheries Service, Northeast 
Fisheries Science Center, NMFS-NE-228, Woods Hole, MA. 

Waring, G. T., E. Josephson, K. Maze-Foley, and P. E. Rosel. 2015. U.S. Atlantic and Gulf 
of Mexico Marine Mammal Stock Assessments -2014, NMFS-NE-231. 361 pp. 

Watson, J. W., S. P. Epperly, A. K. Shah, and D. G. Foster. 2005. Fishing methods to 
reduce sea turtle mortality associated with pelagic longlines. Canadian Journal of 
Fisheries and Aquatic Sciences 62(5):965-981. 

Weijerman, M. L., H. G. V. Tienen, A. D. Schouten, and W. E. J. Hoekert. 1998. Sea 
turtles of Galibi, Suriname. Pages 142-144 in R. Byles, and Y. Fernandez, editors. 
Sixteenth Annual Symposium on Sea Turtle Biology and Conservation. 

Weisbrod, A. V., D. Shea, M. J. Moore, and J. J. Stegeman. 2000. Organochlorine 
exposure and bioaccumulation in the endangered northwest Atlantic right whale 
(Eubalaena glacialis) population. Environmental Toxicology and Chemistry 
19(3):654. 

Weishampel, J. F., D. A. Bagley, and L. M. Ehrhart. 2004. Earlier nesting by loggerhead 
sea turtles following sea surface warming. Global Change Biology 10:1424-1427. 

Weishampel, J. F., D. A. Bagley, L. M. Ehrhart, and B. L. Rodenbeck. 2003. 
Spatiotemporal patterns of annual sea turtle nesting behaviors along an East Central 
Florida beach. Biological Conservation 110(2):295-303. 

Wenzel, F. W., D. K. Mattila, and P. J. Clapham. 1988. Balaenoptera musculus in the Gulf 
of Maine. Marine Mammal Science 4(2):172-175. 

Wershoven, J. L., and R. W. Wershoven. 1992. Juvenile green turtles in their nearshore 
habitat of Broward County, Florida: A five year review. Pages 121-123 in M. 

297 



 
 

 

 

 

Salmon, and J. Wyneken, editors. Eleventh Annual Workshop on Sea Turtle 
Biology and Conservation. 

Whaylen, L., P. Bush, B. Johnson, K. Luke, C. McCroy, S. Heppell, B. Semmens, and M. 
R. Boardman. 2007. Aggregation dynamics and lessons learned from five years of 
monitoring at a Nassau grouper (Epinephelus striatus) spawning aggregation in 
Little Cayman, Cayman Islands, BWI. Proceedings of the Gulf and Caribbean 
Fisheries Institute 59:413–421. 

White, F. N. 1994. Swallowing dynamics of sea turtles. Pages 89-95 in G. H. Balazs, and 
S. G. Pooley, editors. Research Plan to Assess Marine Turtle Hooking Mortality. 
National Oceanic and Atmospheric Administration, Honolulu, Hawaii. 

Whitfield, A. K., and M. N. Bruton. 1989. Some biological implications of reduced 
freshwater inflow into eastern Cape estuaries: a preliminary assessment. South 
African Journal of Science 85:691-694. 

Whiting, S. D. 2000. The foraging ecology of juvenile green (Chelonia mydas) and 
hawksbill (Eretmochelys imbricata) sea turtles in north-western Australia. Northern 
Territory University, Darwin, Australia. 

Wiley, T. R., and C. A. Simpfendorfer. 2007. The ecology of elasmobranchs occurring in 
the Everglades National Park, Florida: implications for conservation and 
management. Bulletin of Marine Science 80(1):171-189. 

Wilkinson, C. 2004. Status of Coral Reefs of the World: 2004. Australian Institute of 
Marine Science, ISSN 1447-6185. 

Winn, H. E., J. D. Goodyear, R. D. Kenney, and R. O. Petricig. 1995. Dive patterns of 
tagged right whales in the Great South Channel. Continental Shelf Research 15(4-
5):593-611. 

Wise, S. S., F. Shaffiey, C. Lacerte, R. Payne, L. Kerr, S. Kraus, and J. P. Wise. 2008. The 
effects of chromium on human, sperm whale and north Atlantic right whale cells. 
Marine Environmental Research 66(1):68. 

Witherington, B., M. Bresette, and R. Herren. 2006. Chelonia mydas - Green turtle. 
Chelonian Research Monographs 3:90-104. 

Witherington, B., S. Hirama, and A. Moiser. 2003. Effects of beach armoring structures on 
marine turtle nesting. U.S. Fish and Wildlife Service. 

Witherington, B., S. Hirama, and A. Moiser. 2007. Changes to armoring and other barriers 
to sea turtle nesting following severe hurricanes striking Florida beaches. U.S. Fish 
and Wildlife Service. 

Witherington, B. E. 1992. Behavioral responses of nesting sea turtles to artificial lighting. 
Herpetologica 48(1):31-39. 

298 



 
 

  

 

 

 

Witherington, B. E. 2002. Ecology of neonate loggerhead turtles inhabiting lines of 
downwelling near a Gulf Stream front. Marine Biology 140(4):843-853. 

Witherington, B. E., and K. A. Bjorndal. 1991. Influences of artificial lighting on the 
seaward orientation of hatchling loggerhead turtles Caretta caretta. Biological 
Conservation 55(2):139-149. 

Witherington, B. E., and L. M. Ehrhart. 1989a. Hypothermic stunning and mortality of 
marine turtles in the Indian River Lagoon System, Florida. Copeia 1989(3):696-
703. 

Witherington, B. E., and L. M. Ehrhart. 1989b. Status, and reproductive characteristics of 
green turtles (Chelonia mydas) nesting in Florida. Pages 351-352 in L. Ogren, and 
coeditors, editors. Second Western Atlantic Turtle Symposium. . 

Witt, M. J., A. C. Broderick, D. J. Johns, C. Martin, R. Penrose, M. S. Hoogmoed, and B. 
J. Godley. 2007. Prey landscapes help identify foraging habitats for leatherback 
turtles in the NE Atlantic. Marine Ecology Progress Series 337:231-243. 

Witt, M. J., B. J. Godley, A. C. Broderick, R. Penrose, and C. S. Martin. 2006. Leatherback 
turtles, jellyfish and climate change in the northwest Atlantic: Current situation and 
possible future scenarios. Pages 356-357 in M. Frick, A. Panagopoulou, A. F. Rees, 
and K. Williams, editors. Twenty-Sixth Annual Symposium on Sea Turtle Biology 
and Conservation. International Sea Turtle Society, Athens, Greece. 

Witzell, W. N. 1983. Synopsis of biological data on the hawksbill sea turtle, Eretmochelys 
imbricata (Linnaeus, 1766). Food and Agricultural Organization of the United 
Nations, Rome. 

Witzell, W. N. 2002. Immature Atlantic loggerhead turtles (Caretta caretta): Suggested 
changes to the life history model. Herpetological Review 33(4):266-269. 

Work, T. M. 2000. Synopsis of necropsy findings of sea turtles caught by the Hawaii-based 
pelagic longline fishery. 

Zoodsma, B. 2005. March 10, 2005 Vessel/Right Whale Collision: Incident and Vessel 
Characteristics. National Oceanic Atmospheric Administration, National Marine 
Fisheries Service, Fernandina Beach, Florida. 

Zug, G. R., and R. E. Glor. 1998. Estimates of age and growth in a population of green sea 
turtles (Chelonia mydas) from the Indian River lagoon system, Florida: A 
skeletochronological analysis. Canadian Journal of Zoology 76(8):1497-1506. 

Zug, G. R., and J. F. Parham. 1996. Age and growth in leatherback turtles, Dermochelys 
coriacea: A skeletochronological analysis. Chelonian Conservation and Biology 
2:244-249. 

299 



 
 

 

 
 

Zurita, J. C., R. Herrera, A. Arenas, M. E. Torres, C. Calderón, L. Gómez, J. C. Alvarado, 
and R. Villavicencia. 2003. Nesting loggerhead and green sea turtles in Quintana 
Roo, Mexico. Pages 25-127 in J. A. Seminoff, editor Twenty-Second Annual 
Symposium on Sea Turtle Biology and Conservation, Miami, Florida. 

Zurita, J. C., B. Prezas, R. Herrera, and J. L. Miranda. 1994. Sea turtle tagging program in 
Quintana Roo, Mexico. Pages 300-303 in K. A. Bjorndal, A. B. Bolten, D. A. 
Johnson, and P. J. Eliazar, editors. Fourteenth Annual Symposium on Sea Turtle 
Biology and Conservation. 

Zwinenberg, A. J. 1977. Kemp's ridley, Lepidochelys kempii (Garman, 1880), undoubtedly 
the most endangered marine turtle today (with notes on the current status of 
Lepidochelys olivacea). Bulletin Maryland Herpetological Society 13(3):170-192. 

300 



 
 

 
 All  Major Actions 

Document Actions Proposed Rule (Note that not all details are provided here.  Please refer to Proposed and Final 
Effective  Final Rule  Rules for all impacts of listed documents.) 

Date: 
 -12-inch (in) total length (TL) limit – red snapper, yellowtail snapper, red grouper, Nassau 

 grouper; 
FMP 

(1983) 
 08/31/83 

PR: 48 FR 26843 
FR: 48 FR 39463 

 -8-in limit – black sea bass; 
 -4-in trawl mesh size; 

-Gear limitations – poisons, explosives, fish traps, trawls; 
-Designated modified habitats or artificial reefs as Special Management  Zones (SMZs). 

Regulatory 
 Amendment #1 

(1987) 
 03/27/87 

PR: 51 FR 43937 
FR: 52 FR 9864 

  -Prohibited fishing in SMZs except with hand-held hook-and-line and spearfishing gear; 
  -Prohibited harvest of goliath grouper in SMZs. 

  -Prohibited trawl gear to harvest fish south of Cape Hatteras, NC, and north of Cape 

 Amendment #1 
(1988) 

 01/12/89 
PR: 53 FR 42985 
FR: 54 FR 1720 

 Canaveral, FL; 
   -Directed fishery defined as vessel with trawl gear and ≥ 200 lb s-g on board; 

    -Established rebuttable assumption that vessel with s-g on board had harvested such fish in the 
exclusive economic zone (EEZ). 

Regulatory 
 Amendment #2 

(1988) 
 03/30/89 

PR: 53 FR 32412 
FR: 54 FR 8342 

-Established 2 artificial reefs off Ft. Pierce, FL as SMZs. 

  -Added wreckfish to the fishery management unit (FMU); 

Emergency Rule 8/3/90 55 FR 32257 
  -Fishing year beginning 4/16/90; 

  -Commercial quota of 2 million pounds (lb); 
 -Commercial trip limit of 10,000 lb per trip. 

Fishery Closure 
Notice 

8/8/90  55 FR 32635 
 - Fishery closed because the commercial quota of 2 million lb was reached. 

  Notice of Control 
Date 

09/24/90   55 FR 39039 
 -Anyone entering federal wreckfish fishery in the EEZ off S. Atlantic states after 09/24/90 was 

  not assured of future access if limited entry program developed. 
 Amendment #2 

(1990) 
 10/30/90 

PR: 55 FR 31406 
FR: 55 FR 46213 

  -Prohibited harvest/possession of goliath grouper in or from the EEZ; 
  -Defined overfishing for goliath grouper and other species. 

 Emergency Rule 
Extension 

11/1/90  55 FR 40181 
   -Extended the measures implemented via emergency rule on 8/3/90. 

Regulatory  11/02/90 PR: 55 FR 28066 -Established artificial reef at Key Biscayne, FL as SMZ; 

Appendix 1. Regulatory Measures 
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Actions 

Effective 

 
Proposed Rule 

 Final Rule 

Major Actions 
(Note that not all details are provided here.  Please refer to Proposed and Final 

Rules for all impacts of listed documents.)  
Date: 

Amendment
(1989) 

  #3 FR: 55 FR 40394 -Fish trapping, bottom longlining, spear fishin  g, a  nd harvesting of Goliath grouper prohibited 
in SMZ. 
-Added wreckfish to the FMU; 

Amendment
(1990) 

  #3 
01/31/  91 

PR: 55 FR 39023 
FR: 56 FR 2443 

-Defined  optimum yield and overfishi  ng; 
-Required permit to fish for, land, or sell wreckfish; 
-Required catch and effort reports fro  m selected, permitted  v  essel; 
-Established contro  l date of 03/28/90  ; 
-Established  a fishing year for wreckfish starting April 16  ; 
-Established a process to  set annual quota, with initial quota of 2 million lb; provisions for 
closure; 
-Established  10,000-lb trip limit;  
-Established a spawni  ng seas  on clos  ure for wreckfish fr  om January 15  to Apri  l 15  ; 
-Provided for annual adjustments of wreckfish management m  easures. 

Noti  ce of Cont  rol 
Date 

07/30/91 56  FR 36052 
-Anyone entering federal snapper grouper fish  ery (other than  for wreckfish) in the EEZ of  f S. 
Atlantic states after 07/30/91  was not assured of future access if limited entr  y prog  ram 
develope  d. 

Amendment
(1991) 

  #4 
01/01/  92 

PR: 56 FR 29922 
FR: 56 FR 56016 

-Prohibited gear:  fish traps except blac  k sea bass traps north  of Cape Canaveral,   FL; 
entanglement nets; longline gear inside  50 fathoms; bottom longlines to  harvest wreckfish  ; 
powerheads and bangsticks in designated SMZs off S. Carolin  a. 
-Defined overfishing/overfished and established rebuilding  timeframe:  red snapper and 
groupers ≤  15  years (year 1 = 1991); other  snappers, greater amberjack, black sea bass, red 
por  gy ≤  10 years (year  1 = 1991)  ; 
-Required permits (commercial & for-hire) and specified data collection regulatio  ns; 
-Established an assessment group and annual adjustment procedure (framework  ); 
-Permit  , gear, and vessel ID  requirements specified for black sea bass traps; 
-No retention of snapper grouper spp. caught in  other fisheries with gear  prohibited in snapper 
grouper fishe  ry if  captured snapper grouper ha  d no bag limit  or harvest   was prohibited.  If   had 
a bag limit, could  retain  only the bag limit;  
-8-in TL limit – lane snap  per; 
-10-in TL limit – vermilion snapper (recreati  onal only  ); 
-12-in TL limit – red porgy, vermilion snapper (commercial only), gray, yellowtail, mutton,  
schoolmaster, queen, blackfin, cubera, dog, mahogany, and silk snappers  ; 
-20-in TL limit – red snapper, gag, and red, black, scamp, yellowfin, and yellowmouth 
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Document 

All 
Actions 

Effective 

 
Proposed Rule 

 Final Rule 

Major Actions 
(Note that not all details are provided here.  Please refer to Proposed and Final 

 Rules for all impacts of listed documents.) 

Date: 
 groupers; 

  -28-in fork length (FL) limit – greater amberjack (recreational only); 
  -36-in FL or 28-in core length – greater amberjack (commercial only); 

  -Bag limits – 10 vermilion snapper, 3 greater amberjack 
   -Aggregate snapper bag limit – 10/person/day, excluding vermilion snapper and allowing no 

 more than 2 red snappers; 
   -Aggregate grouper bag limit – 5/person/day, excluding Nassau and goliath grouper, for which 

 no retention (recreational & commercial) is allowed; 
   -Spawning season closure – commercial harvest greater amberjack > 3 fish bag prohibited in 

  April south of Cape Canaveral, FL; 
-Spawning season closure – commercial harvest mutton snapper > snapper aggregate 

 prohibited during May and June; 
  -Charter/headboats and excursion boat possession limits extended. 

 For wreckfish:  

 Amendment #5 
(1992) 

 04/06/92 
PR: 56 FR 57302 
FR: 57 FR 7886 

 -Established limited entry system with individual transferable quotas (ITQs);  
  -Required dealer to have permit; 

-Rescinded 10,000-lb trip limit;  
   -Required off-loading between 8 am and 5 pm;  

      -Reduced occasions when 24-hour advance notice of offloading required for off-loading; 
 -Established procedure for initial distribution of percentage shares of total allowable catch 

 (TAC). 

Emergency Rule 8/31/92 57 FR 39365 

For black sea bass (bsb):   
  -Modified definition of bsb pot;  

  -Allowed multi-gear trips for bsb; 
  -Allowed retention of incidentally-caught fish on bsb trips. 

For Black Sea Bass:   
 Emergency Rule 

Extension 
11/30/92   57 FR 56522 

  -Modified definition of bsb pot;  
  -Allowed multi-gear trips for bsb; 

-Allowed retention of incidentally-caug   ht fish on bsb trips. 

Regulatory 
 Amendment #4 

(1992) 
 07/06/93   FR: 58 FR 36155 

-For Black Sea Bass:   
  -Modified definition of bsb pot;  

  -Allowed multi-gear trips for bsb; 
  -Allowed retention of incidentally-caught fish on bsb trips. 
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 All  Major Actions 
Document Actions 

Effective 
Date: 

Proposed Rule 
 Final Rule 

(Note that not all details are provided here.  Please refer to Proposed and Final 
 Rules for all impacts of listed documents.) 

Regulatory 
 Amendment #5 

(1992) 
 07/31/93 

PR: 58 FR 13732 
FR: 58 FR 35895 

   -Established 8 SMZs off South Carolina, where only hand-held, hook-and-line gear and 
  spearfishing (excluding powerheads) was allowed. 

 Amendment #6 
(1993) 

 07/27/94 
PR: 59 FR 9721 
FR: 59 FR 27242 

 -Set up separate commercial TAC levels for golden tilefish and snowy grouper; 
  -Established commercial trip limits for snowy grouper, golden tilefish, speckled hind, and 

warsaw grouper; 
 -Included golden tilefish in grouper recreational aggregate bag limits;  

   -Prohibited sale of warsaw grouper and speckled hind; 
 -100% logbook coverage upon renewal of permit;  

 -Creation of the Oculina Experimental Closed Area; 
 -Data collection needs specified for evaluation of possible future individual fishing quota 

 system. 

 Amendment #7 
(1994) 

 01/23/95 
PR: 59 FR 47833 
FR: 59 FR 66270 

  -12-in FL – hogfish; 
 -16-in TL – mutton snapper; 

-Required dealer, charter and headboat federal permits; 
 -Allowed sale under specified conditions; 

-Specified allowable gear and made allowance for experimental gear; 
-Allowed multi-gear trips in NC; 

   -Added localized overfishing to list of problems and objectives; 
    -Adjusted bag limit and crew specs. for charter and head boats; 

 -Modified management unit for scup to apply south of Cape Hatteras, NC; 
 -Modified framework procedure. 

Regulatory 
 Amendment #6 

(1994b) 
 05/22/95 

PR: 60 FR 8620 
FR: 60 FR 19683 

   -Established actions which applied only to EEZ off Atlantic coast of FL:   
Bag limits – 5 hogfish/person/day (recreational only), 2 cubera snapper/person/day > 30-in  

 TL; 12-in TL – gray triggerfish. 
  Notice of Control 

Date 
 04/23/97 

62 FR 22995 
 

     -Anyone entering federal black sea bass pot fishery off South Atlantic states after 04/23/97 
  was not assured of future access if limited entry program developed. 

Interim Rule 
 Request 

1/16/98  
 -The South Atlantic Fishery Management Council (Council) requested all Amendment 9 

 measures except black sea bass pot construction changes implemented as an interim request 
 under the Magnuson-Stevens Act. 

Action 
Suspended 

5/14/98  
  -NMFS informed the Council that action on the interim rule request was suspended. 

 Emergency Rule  9/24/98     -Council requested Amendment 9 implementation via emergency rule. 
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Document 
All 

Actions 
Effective 

Proposed Rule 
Final Rule 

Major Actions 
(Note that not all details are provided here.  Please refer to Proposed and Final 

Rules for all impacts of listed documents.) 

Date: 
Request 

-Established program to limit initial eligibility for snapper grouper fishery:  
-Must have demonstrated landings of any species in the snapper grouper FMU in 1993, 1994, 
1995 or 1996; and have held valid snapper grouper permit between 02/11/96 and 02/11/97; 
-Granted transferable permit with unlimited landings if vessel landed ≥ 1,000 lb of  snapper 
grouper species in any of the years; 

Amendment #8 
(1997) 

12/14/98 
PR: 63 FR 1813 
FR: 63 FR 38298 

-Granted non-transferable permit with 225-lb trip limit to all other vessels; 
-Modified problems, objectives, optimum yield (OY), and overfishing definitions; 
-Expanded the Council’s habitat responsibility; 
-Allowed retention of snapper grouper species in excess of bag limit on permitted vessel with 
a single bait net or cast nets on board; 
-Allowed permitted vessels to possess filleted fish harvested in The Bahamas under certain 
conditions. 

Request not 
Implemented 

1/22/99  
-NMFS informed the Council that the Final Rule for Amendment 9 would be effective 
2/24/99; therefore they did not implement the emergency rule. 
-Established 10 SMZs at artificial reefs off South Carolina. 

Regulatory 
Amendment #7 

(1998a) 
01/29/99 

PR: 63 FR 43656 
FR: 63 FR 71793 
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 All  Major Actions 
Document Actions 

Effective 
Date: 

Proposed Rule 
 Final Rule 

(Note that not all details are provided here.  Please refer to Proposed and Final 
 Rules for all impacts of listed documents.) 

 Amendment #9 
 

(1998) 
2/24/99 

PR: 63 FR 63276 
FR: 64 FR 3624 

   -Red porgy: 14-in TL (recreational and commercial); 5 fish rec. bag limit; no harvest or 
  possession > bag limit, and no purchase or sale, in March and April; 

 -Black sea bass:  10-in TL (recreational and commercial); 20 fish rec. bag limit; required  
  escape vents and escape panels with degradable fasteners in bsb pots; 

     -Greater amberjack:  1 fish rec. bag limit; no harvest or possession > bag limit, and no 
   purchase or sale, during April; quota = 1,169,931 lb; began fishing year May 1; prohibited 

 coring; 
-Specified size limits for several snapper grouper species (indicated in parentheses [inches 
TL]): including yellowtail snapper (12), mutton snapper (16), red snapper (20); red grouper, 

  yellowfin grouper, yellowmouth grouper, and scamp (20) ; 
 -Vermilion snapper:  11-in TL (recreational), 12-in TL commercial; 

  -Gag:  24-in TL (recreational); no commercial harvest or possession > bag limit, and no 
purchase or sale, during March and April; 

   -Black grouper:  24-in TL (recreational and commercial); no harvest or possession > bag limit, 
  and no purchase or sale, during March and April; 

       -Gag and Black grouper: within 5 fish aggregate grouper bag limit, no more than 2 fish may 
 be gag or black grouper (individually or in combination); 

    -All snapper grouper without a bag limit:  aggregate recreational bag limit 20 fish/person/day, 
 excluding tomtate and blue runner; 

 -Vessels with longline gear aboard may only possess snowy, warsaw, yellowedge, and misty 
 grouper, and golden, blueline and sand tilefish. 

 Emergency 
Action 

9/3/99  64 FR 48326 
 -Reopened the Amendment 8 permit application process. 

 Emergency 
Interim Rule 

09/08/99, 
  expired 
 08/28/00 

 
64 FR 48324 
and 
65 FR 10040 

  -Prohibited harvest or possession of red porgy. 
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Document 
All 

Actions 
Effective 

Date: 

Proposed Rule 
Final Rule 

Major Actions 
(Note that not all details are provided here.  Please refer to Proposed and Final 

Rules for all impacts of listed documents.) 

Amendment #11 

Comprehensive 
Sustainable 

Fisheries Act 
Amendment 

12/02/99 
PR: 64 FR 27952 
FR: 64 FR 59126 

-Maximum sustainable yield (MSY) proxy: goliath and Nassau grouper = 40% static 
spawning potential ratio (SPR); all other species = 30% static SPR; 
-OY: hermaphroditic groupers = 45% static SPR; goliath and Nassau grouper = 50% static 
SPR; all other species = 40% static SPR 
-Overfished/overfishing evaluations: 
BSB:  overfished (minimum stock size threshold (MSST)=3.72 mp, 1995 biomass=1.33 
mp); undergoing overfishing (maximum fishing mortality threshold (MFMT)=0.72, F1991-
1995=0.95) 

Vermilion snapper:  overfished (static SPR = 21-27%)
   Red porgy: overfished (static SPR = 14-19%).
   Red snapper:  overfished (static SPR = 24-32%) 

Gag:  overfished (static SPR = 27%)
   Scamp:  no longer overfished (static SPR = 35%)
   Speckled hind: overfished (static SPR = 8-13%) 

Warsaw grouper:  overfished (static SPR = 6-14%) 

(1998) 
   Snowy grouper: overfished (static SPR = 5-15%) 

White grunt:  no longer overfished (static SPR = 29-39%) 
Golden tilefish:  overfished (couldn’t estimate static SPR) 
Nassau grouper:  overfished (couldn’t estimate static SPR) 
Goliath grouper:  overfished (couldn’t estimate static SPR) 

-overfishing level:  goliath and Nassau grouper = F > F40% static SPR; all other species: = F > 
F30% static SPR  
Approved definitions for overfished and overfishing. 
MSST = [(1-M) or 0.5 whichever is greater]*BMSY. 
MFMT = FMSY. 

Amendment #10 -Identified essential fish habitat (EFH) and established habitat areas of particular concern 
(HAPC) for species in the snapper grouper FMU. 

Comprehensive 
Essential Fish 

Habitat 
Amendment 

07/14/00 
PR: 64 FR 37082 
and 64 FR 59152 
FR: 65 FR 37292 

(1998) 
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Document 
All 

Actions 
Effective 

Proposed Rule 
Final Rule 

Major Actions 
(Note that not all details are provided here.  Please refer to Proposed and Final 

Rules for all impacts of listed documents.) 

Date: 
For Red porgy: 
-MSY=4.38 mp; OY=45% static SPR; MFMT=0.43; MSST=7.34 mp; rebuilding 

Amendment #12 

(2000) 
09/22/00 

PR: 65 FR 35877 
FR: 65 FR 51248 

timeframe=18 years (1999=year 1); 
-no sale of red porgy during Jan-April;  
-1 fish bag limit;  
-50-lb bycatch commercial trip limit May-December; 
-Modified management options and list of possible framework actions. 

Amendment #9 -Commercial trip limit for greater amberjack. 

(1998) 
10/13/00 

PR: 63 FR 63276 
FR: 65 FR 55203 

resubmitted 
Regulatory 

Amendment #8 

(2000) 

11/15/00 
PR: 65 FR 41041 
FR: 65 FR 61114 

-Established 12 SMZs at artificial reefs off Georgia; revised boundaries of 7 existing SMZs off 
Georgia to meet CG permit specs; restricted fishing in new and revised SMZs. 

Amendment -Extended for an indefinite period the regulation prohibiting fishing for and possessing 
#13A 

04/26/04 
PR: 68 FR 66069 
FR: 69 FR 15731 

snapper grouper species within the Oculina Experimental Closed Area. 

(2003) 
Notice of Control 

Date 
10/14/05 70 FR 60058 

-Considered management measures to further limit participation or effort in the commercial 
fishery for snapper grouper species (excluding wreckfish). 
-End overfishing of snowy grouper, vermilion snapper, black sea bass, and golden tilefish. 
Increase allowable catch of red porgy.  Year 1 = 2006; 

1. Snowy Grouper  
Amendment Commercial: 

#13C 
10/23/06 

PR: 71 FR 28841 
FR: 71 FR 55096 

-Quota = 151,000-lb gutted weight (gw) in year 1, 118,000-lb gw in year 2, and 84,000- lb gw 
in year 3 onwards. 

(2006) -Trip limit = 275-lb gw in year 1, 175-lb gw in year 2, and 100-lb gw in year 3 onwards; 
Recreational: 
-Limit possession to one snowy grouper in 5 grouper per person/day aggregate bag limit; 

2. Golden Tilefish 
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Document 
All 

Actions 
Effective 

Date: 

Proposed Rule 
Final Rule 

Major Actions 
(Note that not all details are provided here.  Please refer to Proposed and Final 

Rules for all impacts of listed documents.) 

Commercial: Quota of 295,000-lb gw, 4,000 lb gw trip limit until 75% of the quota is taken 
when the trip limit is reduced to 300-lb gw.  Do not adjust the trip limit downwards unless 
75% is captured on or before September 1; 
Recreational: Limited possession to 1 golden tilefish in 5 grouper per person/day aggregate 
bag limit; 

3. Vermilion Snapper  
Commercial: Quota of 1,100,000-lb gw; 
Recreational: 12-in TL size limit. 

4. Black Sea Bass 
Commercial: Quota of 477,000-lb gw in year 1, 423,000 lb gw in year 2, and 309,000-lb gw in 
year 3 onwards;  
-Required use of at least 2-in mesh for the entire back panel of black sea bass pots effective 6 
months after publication of the Final Rule; 
-Required black sea bass pots be removed from the water when the quota is met; 
-Changed fishing year from calendar year to June 1 – May 31; 
Recreational: Recreational allocation of 633,000-lb gw in year 1, 560,000-lb gw in year 2, and 
409,000-lb gw in year 3 onwards.  Increase minimum size limit from 10-in to 11-in for year 1 
and to 12-in for year 2; 
-Reduced recreational bag limit from 20 to 15 per person per day; 
-Changed fishing year from the calendar year to June 1 through May 31. 

5. Red Porgy Commercial and recreational: 
-Retained 14-in TL size limit and seasonal closure (retention limited to the bag limit); 
-Specified a commercial quota of 127,000-lb gw and prohibit sale/purchase and prohibit 
harvest and/or possession beyond the bag limit when quota is taken and/or during January 
through April; 
-Increased commercial trip limit from 50-lb ww to 120 red porgy (210-lb gw) during May 
through December;--Increased recreational bag limit from one to three red porgy per person 
per day. 

Notice of Control 
Date 

3/8/07 72 FR 60794 
-Considered measures to limit participation in the snapper grouper for-hire sector. 
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Document 
All 

Actions 
Effective 

Proposed Rule 
Final Rule 

Major Actions 
(Note that not all details are provided here.  Please refer to Proposed and Final 

Rules for all impacts of listed documents.) 

Date: 
Amendment - Established rebuilding plans and status determination criteria for snowy grouper, black sea 

#15A 
3/14/08 73 FR 14942 

bass, and red porgy. 

(2008) 
Notice of Control 

Date 
Notice of Control 

Date 

12/4/08 

12/4/08 

74 FR 7849 

74 FR 7849 

-Established a control date for the golden tilefish portion of the snapper grouper fishery in the 
South Atlantic. 
-Established control date for black sea bass pot sector in the South Atlantic. 

Amendment #14 

(2007) 
2/12/09 

PR: 73 FR 32281 
FR: 74 FR 1621 

-Established eight deepwater Type II marine protected areas (MPAs) to protect a portion of the 
population and habitat of long-lived deepwater snapper grouper species. 

-Specified status determination criteria for gag and vermilion snapper; 

For gag: 
-Specified interim allocations 51% commercial & 49% recreational; 
-Recreational and commercial shallow water grouper spawning closure January through April; 
-Directed commercial quota = 352,940-lb gw; 

Amendment #16 PR: 74 FR 6297 -Reduced 5-fish aggregate grouper bag limit, including tilefish species, to a 3-fish aggregate; 
7/29/09 FR: 74 FR 30964 -Captain and crew on for-hire trips cannot retain the bag limit of vermilion snapper and 

(2009) species within the 3-fish grouper aggregate; 

For vermilion snapper: 
-Specified interim allocations 68% commercial & 32% recreational; 
-Directed commercial quota split Jan-June =315,523-lb gw and 302,523-lb gw July-Dec; 
-Reduced bag limit from 10 to 5 and a recreational closed season November through March; 
-Required de-hooking tools. 
-Prohibited the sale of bag-limit caught snapper grouper species; 

Amendment 
#15B 

(2008) 

2/15/10 
PR: 74 FR 30569 
FR: 74 FR 58902 

-Reduced the effects of incidental hooking on sea turtles and smalltooth sawfish; 
-Adjusted commercial renewal periods and transferability requirements; 
-Implemented plan to monitor and assess bycatch; 
-Established reference points for golden tilefish; 
-Established allocations for snowy grouper (95% commercial & 5% recreational) and red 
porgy (50% commercial & 50% recreational). 
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All 

Actions 
Effective 

Proposed Rule 
Final Rule 

Major Actions 
(Note that not all details are provided here.  Please refer to Proposed and Final 

Rules for all impacts of listed documents.) 

Date: 
Amendment #19 -Provided presentation of spatial information for EFH and EFH-HAPC designations under the 

Snapper Grouper FMP; 
Comprehensive -Designation of deepwater coral HAPCs. 

Ecosystem- PR: 75 FR 14548 
Based 7/22/10 FR: 75 FR 35330 

Amendment 1 
(CE-BA1) 

(2009) 
-Required use of non-stainless steel circle hooks when fishing for snapper grouper species 

Amendment 
#17A 

(2010) 

12/3/10 red 
snapper 
closure; 

circle hooks 
3/3/2011 

PR: 75 FR 49447 
FR: 75 FR 76874 

with hook-and-line gear north of 28˚N latitude in the South Atlantic EEZ; 
-Specified an annual catch limit (ACL) and an accountability measure (AM) for red snapper 
with management measures to reduce the probability that catches will exceed the stocks’ ACL; 
-Specified a rebuilding plan for red snapper; 
-Specified status determination criteria for red snapper; 
-Specified a monitoring program for red snapper. 
-Delayed the effective date of the area closure for snapper grouper species implemented 

Emergency Rule 12/3/10 75 FR 76890 through Amendment 17A. 

-Specified ACLs, annual catch targets (ACT), and AMs, where necessary, for 9 species 
Amendment undergoing overfishing; 

#17B 
1/30/11 

PR: 75 FR 62488 
FR: 75 FR 82280 

-Modified management measures as needed to limit harvest to the ACL or ACT; 
-Updated the framework procedure for specification of total allowable catch; 

(2010) -Prohibited harvest of 6 deepwater species seaward of 240 feet to curb bycatch of speckled 
hind and warsaw grouper. 

Regulatory 
Amendment #10 

(2010) 

5/31/11 
PR: 76 FR 9530 
FR: 76 FR 23728 

-Eliminated closed area for snapper grouper species approved in Amendment 17A. 
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Major Actions 
(Note that not all details are provided here.  Please refer to Proposed and Final 

Rules for all impacts of listed documents.) 

Date: 

Regulatory 
Amendment #9 

(2011) 

Bag limit: 
6/22/11 

Trip limits: 
7/15/11 

PR: 76 FR 23930 
FR: 76 FR 34892 

-Established trip limits for vermilion snapper and gag; 
-Increased trip limit for greater amberjack; 
-Reduced bag limit for black sea bass. 

Amendment #23 

Comprehensive 
Ecosystem-based 

Amendment 2 
1/30/12 

PR: 76 FR 69230 
FR: 76 FR 82183 

(CE-BA2) 

(2011) 
Amendment # 25 

Comprehensive 
Annual Catch 

Limit 
4/16/12 

PR: 76 FR 74757 
Amended PR: 76 
FR 82264 

Amendment; FR: 77 FR 15916 

(2011) 

Regulatory 
Amendment #11 

5/10/12 
PR: 76 FR 78879 
FR: 77 FR 27374 

(2011) 

Amendment 
#18A 

7/1/12 
PR: 77 FR 16991 
FR: 77FR3 2408 

(2012) 

-Designated the Deepwater MPAs as EFH-HAPCs; 
-Limit harvest of snapper grouper species in SC SMZs to the bag limit; 
-Modify sea turtle release gear. 

-Established acceptable biological catch (ABC) control rules, establish ABCs, ACLs, and AMs 
for species not undergoing overfishing; 
-Removed some species from South Atlantic FMU and designate others as ecosystem 
component species; 
-Specified allocations between the commercial and, recreational sectors for species not 
undergoing overfishing; 
-Limited the total mortality for federally managed species in the South Atlantic to the ACLs. 

-Eliminated 240 ft harvest prohibition for 6 deepwater species. 

-Limited participation and effort in the black sea bass sector (32 endorsements/vessels); 
-Modified management of the black sea bass pot sector (limited pots to 35 per vessel; required 
that pots be brought back to shore after each trip; modified AMs; established a 1,000-lb gw 
commercial trip limit; increased the recreational minimum size limit from 12-in to 13-in TL; 
and increased the commercial minimum size limit from 10-in to 11-in TL; 
-Improved the accuracy, timing, and quantity of fisheries statistics. 
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Effective 
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 Amendment #24 
 

(2011) 
7/11/12 

PR: 77 FR 19169 
FR: 77 FR 34254 

 -Specified MSY, rebuilding plan (including ACLs, AMs, and OY, and allocations for red 
 grouper. 

Regulatory 
 Amendment #12 

 
(2012) 

10/9/12 FR: 77 FR 61295 

 -Adjusted the ACL and OY for golden tilefish; 
-Considered specifying a commercial ACT; 
-Revised recreational AMs for golden tilefish; 

 Amendment 

  -Redistributed latent shares for the wreckfish individual transfer quota (ITQ) program.  
 

#20A 
 

(2012) 

 10/26/12 
PR: 77 FR 19165 
FR: 77 FR 59129 

 Amendment 
 #18B 

 
(2013) 

5/23/13 
PR: 77 FR 75093 
FR: 77 FR 23858 

  -Limited participation and effort in the golden tilefish commercial sector through 
 establishment of a longline endorsement; 

  -Modified trip limits; 
   -Specified allocations for gear groups (longline and hook and line); 

 

Regulatory 
 Amendment #13 

 
(2013) 

7/17/13 
PR: 78 FR 17336 
FR: 78 FR 36113 

 -Revised the ABCs, ACLs (including sector ACLs), and ACTs implemented by the 
 Comprehensive ACL Amendment.  The revisions may prevent a disjunction between the 

   established ACLs and the landings used to determine if AMs are triggered. 

 Amendment #28 
 

(2013) 
8/23/13 

PR: 78 FR 25047 
FR: 78 FR 44461 

  -Established regulations to allow harvest of red snapper in the South Atlantic. 
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 All  Major Actions 
Document Actions 

Effective 
Date: 

Proposed Rule 
 Final Rule 

(Note that not all details are provided here.  Please refer to Proposed and Final 
 Rules for all impacts of listed documents.) 

Regulatory 
 Amendment #18 

 
(2013) 

 9/5/13 
PR: 78 FR 26740 
FR: 78 FR 47574 

 -Adjusted ACLs for vermilion snapper and red porgy, and remove the 4-month recreational 
 closure for vermilion snapper. 

Regulatory 
 Amendment #15 

 
(2013) 

9/12/13 
PR: 78 FR 31511 
FR: 78 FR 49183 

  -Modified the existing specification of OY and ACL for yellowtail snapper in the South 
Atlantic; 

   -Modified the existing gag commercial ACL and AM for gag that requires a closure of all 
     other shallow water groupers (black grouper, red grouper, scamp, red hind, rock hind, graysby, 

coney, yellowmouth grouper, and yellowfin grouper) in the South Atlantic when the gag 
 commercial ACL is met or projected to be met. 

Regulatory 
 Amendment #19 

 
(2013) 

ACL: 
9/23/13 

Pot closure: 
 10/23/13 

PR: 78 FR 39700 
FR: 78 FR 58249 

   -Adjusted the ACL for black sea bass and implement an annual closure on the use of black sea 
   bass pots from November 1 to April 30. 

 Amendment #27 
 

(2014) 
1/27/2014 

PR:78 FR 78770 
FR: 78 FR 57337 

  -Established the South Atlantic Council as the responsible entity for managing Nassau grouper 
  throughout its range including federal waters of the Gulf of Mexico; 

 -Modified the crew member limit on dual-permitted snapper grouper vessels; 
  -Modified the restriction on retention of bag limit quantities of some snapper grouper species 

 by captain and crew of for-hire vessels; 
   -Minimized regulatory delay when adjustments to snapper grouper species’ ABC, ACLs, and 

ACTs are needed as a result of new stock assessments; 
   -Addressed harvest of blue runner by commercial fishers who do not possess a South Atlantic 

Snapper Grouper Permit. 
 Amendment #31  -Included under the Generic charter/headboat reporting amendment, that modified required 

    logbook reporting for headboat vessels to require electronic reporting, regarding snapper 
Joint South  grouper landings. 

 Atlantic and Gulf 
 of Mexico 

1/27/2014 
PR:78 FR 59641 
FR: 78 FR 78779 

Generic 
Headboat 
Reporting 
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(Note that not all details are provided here.  Please refer to Proposed and Final 
 Rules for all impacts of listed documents.) 

Amendment 
 

(2013) 

Blueline Tilefish  
 Emergency Rule 

4/17/2014 
 through 

 10/10/2014 
or 4/18/2015 

PR: 79 FR 21636 
FR:79 FR 61262 

  -Removed the blueline tilefish portion from the deep-water complex ACL; 
-Established separate commercial and recreational ACLs and AMs for blueline tilefish. 

Regulatory 
 Amendment # 21 

 11/6/2014 
PR: 79 FR 44735 
FR: 79 FR 60379 

  -Modified the definition of the overfished threshold for red snapper, blueline tilefish, gag, 
    black grouper, yellowtail snapper, vermilion snapper, red porgy, and greater amberjack 

Regulatory 
 Amendment #14 

 12/8/2014 
PR: 79 FR 22936 
FR: 79 FR 66316 

-Modified the fishing year for greater amberjack; 
 -Modified the fishing year for black sea bass;  

  -Modified the AMs for vermilion snapper and black sea bass; 
 -Modify the trip limit for gag. 

 Amendment #32 3/30/2015 
PR: 80 FR 3207 
FR: 80 FR 16583 

-End overfishing of blueline tilefish; 
 -Separated blueline tilefish from the deepwater complex; 

 -Specified ACLs for blueline tilefish and the deepwater complex;  
-Specified AMs for blueline tilefish; 

 -Revised AMs for the deepwater complex; 
-Specify recreational ACTs for blueline tilefish. 

 Amendment #29 7/1/2015 
NOA:79 FR 69819 
PR: 79 FR 72567 
FR: 80 FR 30947 

 -Updated the Council’s ABC control rule to incorporate methodology for determining the 
 ABC of unassessed species, adjust ABCs for 14 unassessed snapper-grouper species, adjust 

 ACLs and ACTs for 3 species complexes and four snapper-grouper species based on revised 
ABCs;

 -Modified and implement gray triggerfish minimum size limits;  
  -Established a commercial split season and commercial trip limits for gray triggerfish. 



 
 

 All  Major Actions 
Document Actions 

Effective 
Date: 

Proposed Rule 
 Final Rule 

(Note that not all details are provided here.  Please refer to Proposed and Final 
 Rules for all impacts of listed documents.) 

Regulatory 
 Amendment #22 

Effective 
 September 

11, 2015, 
 except for the 

 amendments 
to 

 §§ 622.190(b) 
and 

PR:80 FR 31880 
FR:80 FR 48277 

  -Adjusted ACLs and OY for gag and wreckfish; 
-Modified the gag bag limit within the aggregate grouper bag limit.  

622.193(r)(1) 
which 
were effective 
August 12, 
2015 

Regulatory 
 Amendment #20 

8/20/2015 
PR: 80 FR 18797 
FR: 80 FR 43033 

 

 -Increased the recreational and commercial ACLs for snowy grouper; 
-Adjusted the rebuilding strategy; 
-Increased the commercial trip limit;  
-Modified the recreational fishing season. 
 

 Amendment # 33    -Allowed dolphin and wahoo fillets to enter the U.S. EEZ after lawful harvest in The 
  Bahamas; -Specified the condition of any dolphin, wahoo, and snapper-grouper fillets;  

 Dolphin Wahoo NOA:80 FR 55819  -Described how the recreational bag limit is determined for any fillets;  
Amendment 7 12/28/2015 PR:80 FR 60601  -explicitly prohibited the sale or purchase of any dolphin, wahoo, or snapper-grouper 
and Snapper FR:80 FR 80686  recreationally harvested in The Bahamas;  

Grouper  -Specified the required documentation to be onboard any vessels that have these fillets; 
 Amendment 33  -Specified transit and stowage provisions for any vessels with fillets. 
 Amendment #34    -Modified AMs for snapper-grouper species; 

 -Modified the AM for commercial golden crab fishery; 
Generic 

Accountability 
Measures and 

Dolphin 

2/22/2016 
NOA:80 FR 41472 
PR:80 FR 58448 
FR:81 FR 3731 

-Adjusted sector allocations for dolphin. 

Allocation 
  Amendment 
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Appendix 2 - Anticipated Incidental Take of ESA-Listed Species in Federal Fisheries 

Fishery 
ITS 

Authorization 
Period 

Sea Turtle Species 

Loggerhead 
(NWA DPS) 

Leatherback Kemp’s ridley 
Green (NA 

DPS) 
Hawksbill 

Batched Consultation* 
(gillnet) [NER] 

1 Year 

269-No more than 
167 lethal (Takes 
based on a 5-yr 

average) 

4-No more than 3 
lethal 

4-No more than 3 
lethal 

4-No more than 
3 lethal 

None 

Batched Consultation* 
(bottom trawl) [NER] 1 Year 

213-No more than 71 
lethal (Takes based 
on a 4-yr average) 

4-No more than 2 
lethal 

3-No more than 2 
lethal 

3-No more than 
2 lethal 

None 

Batched Consultation* 
(trap/pot) [NER] 1 Year 1-Lethal or nonlethal 4-Lethal or nonlethal None None None 

Coastal Migratory Pelagics 
[SER] 

3 Years 27 Total, 7 lethal 1- Lethal 8- Total, 2 lethal 
31-Total, 9 

lethal 
1- Lethal 

Dolphin-Wahoo [SER] 1 Year 
12-No more than 2 

lethal 
12-No more than 1 

lethal 
3 for all species in combination-no more than 1 lethal 

take 

HMS-Pelagic Longline 
[SER] 

3 Years 
1,905-No more than 

339 lethal 
1,764-No more than 

252 lethal 
105-No more than 18 lethal for these species in 

combination 

HMS-Shark Fisheries 
[SER] 

3 Years 
126-No more than 78 

lethal 
18-No more than 9 

lethal 
36-No more than 

21 lethal 
57-No more than 

33 lethal 
18-No more than 

9 lethal 

Red Crab [NER] 1 Year 1-Lethal or nonlethal 1-Lethal or nonlethal None None None 

* Batched consultation includes the Northeast Multispecies, Monkfish, Spiny Dogfish, Atlantic Bluefish, Northeast Skate Complex, 
Mackerel/Squid/Butterfish, and Summer Flounder/Scup/Black Sea Bass Fisheries 
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Anticipated Incidental Takes of Sea Turtles, continued 

Fishery 
ITS 

Authorization 
Period 

Sea Turtle Species 

Loggerhead Leatherback Kemp’s ridley Green Hawksbill 

South Atlantic Snapper-
Grouper [SER] (Up until 
this current consultation 

was conducted). 

3 Years 
202-No more than 67 

lethal 
25-No more than 15 

lethal 
19-No more than 8 

lethal 
39-No more than 

14 lethal 
4-No more 

than 1 lethal 

Southeastern U.S. 
Shrimp [SER] 

1 Year 
Anticipated shrimp trawl effort (i.e., 132,900 days fished in the Gulf of Mexico and 14,560 trips in the south 
Atlantic) and fleet TED compliance (i.e., compliance resulting in overall average sea turtle catch rates in the 

shrimp otter trawl fleet at or below 12%) are used as surrogates for numerical sea turtle take levels. 

Atlantic Sea Scallop – 
Dredge [NER] 

1 Year 
161 – No more than 46 

lethal 2 –Lethal Takes (gears 
combined) 

3 – No more than 2 
Lethal 

(gears combined) 

2 - Lethal takes 
(gears combined) 

None 

Atlantic Sea Scallop – 
Trawl [NER] 

1 Year 
140 – No more than 66 

lethal 
None 

* Batched consultation includes the Northeast Multispecies, Monkfish, Spiny Dogfish, Atlantic Bluefish, Northeast Skate Complex, 
Mackerel/Squid/Butterfish, and Summer Flounder/Scup/Black Sea Bass Fisheries 
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Anticipated Incidental Take of Smalltooth Sawfish 

Fishery 3-Year Incidental Take of Smalltooth Sawfish 

ATLANTIC HMS-SHARK FISHERIES 32– No more than 7 lethal takes 

COASTAL MIGRATORY PELAGICS 1 Nonlethal takes 

SOUTH ATLANTIC SNAPPER-GROUPER 

(UP UNTIL THIS CURRENT 

CONSULTATION) 
8 Nonlethal takes 

SOUTHEASTERN U.S. SHRIMP 288– No more than 105 lethal takes 
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