
1 
 

 

 

 

Sea Turtle Bycatch Monitoring of the 2012 Fall Gill-Net Fisheries in Southeastern Pamlico 

Sound, North Carolina 

 

 

Completion Report for Activities under Endangered Species Act 
Section 10 Incidental Take Permit # 1528 

 

 

Jacob Boyd 

 

 

North Carolina Department of Environment and Natural Resources 
North Carolina Division of Marine Fisheries 

Fisheries Management Section 
3441 Arendell Street 

Morehead City, NC 28557 
 

 

 

 

April 2013 



2 
 

TABLE OF CONTENTS 

List of Tables ............................................................................................................................. 3 

List of Figures ............................................................................................................................ 4 

Background ................................................................................................................................ 5 

Methods ..................................................................................................................................... 7 

Conservation Plan .................................................................................................................. 7 

Activity .................................................................................................................................... 7 

Observer activity ..................................................................................................................... 8 

Authorized Takes ................................................................................................................... 9 

Compliance ............................................................................................................................ 9 

Results ......................................................................................................................................10 

Conservation plan .................................................................................................................10 

Activity ...................................................................................................................................10 

Observer Activity ...................................................................................................................10 

Authorized Takes ..................................................................................................................11 

Compliance ...........................................................................................................................11 

Sea Turtle Stranding Summary..............................................................................................11 

Discussion ................................................................................................................................13 

Current management .............................................................................................................13 

Literature Cited .........................................................................................................................17 

TABLES ....................................................................................................................................19 

FIGURES ..................................................................................................................................24 

APPENDIX A. SETTLEMENT AGREEMENT ............................................................................28 

 

 

 

 

 

 

 

 



3 
 

LIST OF TABLES 

Table 1.  Authorized live and lethal sea turtle takes under ESA ITP # 1528. ...............................17 

Table 2.  Summary of the reported large mesh gill-net activity, effort, and harvested flounder for 

all weeks of the Pamlico Sound Gill Net Restricted Area (PSGNRA) by each restricted 

area (SGNRA 1-4). .....................................................................................................19 

Table 3. Summary of reported sea turtle's (n = 4) by fishermen for all weeks of the Pamlico 

Sound Gill Net Restricted Area (PSGNRA) by each restricted area (SGNRA 1-4, 

MGNRA). ....................................................................................................................20 

Table 4. Summary of the observed large mesh gill-net activity, effort, harvested flounder, percent 

coverage, and sea turtle interactions (n = 6) for all weeks of the Pamlico Sound Gill 

Net Restricted Area (PSGNRA) by each restricted area (SGNRA 1-4, MGNRA). .......20 

Table 5.  Summary of observed sea turtle's (n = 6) for all weeks of the Pamlico Sound Gill Net 

Restricted Area (PSGNRA) by each restricted area (SGNRA 1-4, MGNRA). ..............21 

Table 6. Summary of the estimated sea turtle interactions for all weeks of the Pamlico Sound Gill 

Net Restricted Area (PSGNRA) by each restricted area (MGNRA; SGNRA 1-4) using 

the stratified ratio method with fishing effort (yards x soak days). ...............................21 

Table 7.  Summary of estimated sea turtle interactions (2012), annual totals (2010), cumulative 

totals (2008-2012), and authorized thresholds (2005-2012) for the Pamlico Sound Gill 

Net Restricted Area (PSGNRA) by restricted area (MGNRA; SGNRA 1-4) using the 

stratified ratio method with fishing effort (yards x soak days). .....................................22 

Table 8.  Sea turtle strandings in North Carolina by species and year from 2001 through 2012 

from the North Carolina Wildlife Resources Commission (NCWRC). ..........................23 

 

 

 

 

 

 

 



4 
 

LIST OF FIGURES 

Figure 1.  Map of the Pamlico Sound Gill Net Restricted Area (PSGNRA) and the National 

Marine Fisheries Service (NMFS) closed area for large mesh (≥5 in) gill nets; S1-

S4=Shallow Water Gill Net Restricted Areas 1-4, MGNRA=Mainland Gill Net 

Restricted Area, OC=Ocracoke Corridor, OIC=Ocracoke Inlet Corridor, HC=Hatteras 

Inlet Corridor. ............................................................................................................24 

Figure 2.  A map of the Pamlico Sound Gill Net Restricted Area (PSGNRA) divided into four 

areas (Shallow Gill Net Restricted Areas (SGNRA 1-4)) showing observed large mesh 

gill-net trips (n = 90) from September 15 through November 30, 2012. .....................25 

Figure 3.  A map of the Pamlico Sound Gill Net Restricted Area (PSGNRA) showing observed 

sea turtle interactions (n = 6) by disposition (alive/dead) from large mesh gill-net trips 

(n = 90) from September 15 through November 30, 2012. ........................................26 

Figure 4.  Locations of observed gill-net trips from the North Carolina Division of Marine 

Fisheries (NCDMF) Observer Program from 2000 through 2011. ..............................27 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

file://wp3dfmorfp01.eads.ncads.net/DMF/PROTECTED%20RESOURCES/PSGNRA/2013%20PSGNRA/Reports/2013%20PSGNRA%20Final%20Report.docx%23_Toc352244141
file://wp3dfmorfp01.eads.ncads.net/DMF/PROTECTED%20RESOURCES/PSGNRA/2013%20PSGNRA/Reports/2013%20PSGNRA%20Final%20Report.docx%23_Toc352244141
file://wp3dfmorfp01.eads.ncads.net/DMF/PROTECTED%20RESOURCES/PSGNRA/2013%20PSGNRA/Reports/2013%20PSGNRA%20Final%20Report.docx%23_Toc352244141


5 
 

BACKGROUND 

The Pamlico Sound Gill Net Restricted Area (PSGNRA) originated in 2000, and has 

been managed since under protocols established by the North Carolina Division of Marine 

Fisheries (NCDMF) and the National Marine Fisheries Service (NMFS).  The PSGNRA is a 

permanent closure of Pamlico Sound to large mesh gill nets (> 4 ¼ inch stretched mesh (ISM), 

FR Vol. 67, No 173 56931; Figure 1), established due to increased observations of sea turtle 

strandings, and subsequent observed gill-net interactions in 1999 along the Outer Banks 

(Gearhart 2001).   A limited, shallow water gill-net fishery continues to operate through Section 

10 Incidental Take Permits (ESA 1973) along the mainland side and Outer Banks of Pamlico 

Sound. 

 

Habitat Conservation Plans (HCPs) within Section 10 Incidental Take Permits (ITPs) 

allowed establishment of an extensive monitoring program in this region since 2000 (Gearhart 

2001, 2002, 2003; Price 2004, 2005, 2006, 2007, 2008, 2009; 2010a; Murphey 2011; Boyd 

2012).  Fishery management measures within HCPs restrict areas, seasons, gear, mandate 

observer coverage, and require weekly reporting.  These actions protect sea turtles, allow a 

limited shallow water gill-net fishery, and characterize catch, effort, and bycatch along the Outer 

Banks and mainland side of Pamlico Sound from September through December of each year.  

 

In August 2005, ITP # 1528 was issued to NCDMF to manage the PSGNRA.  The ITP 

#1528 was authorized for six years and was set to expire December 31, 2010.  NCDMF 

submitted an application for a statewide ITP for estuarine gill-net fisheries in August of 2010.  

After discussions with NMFS, the PSGNRA was allowed to open again in September 2011 and 

2012 due to the statewide ITP application still being considered for approval.  To date, the 

application for a statewide ITP from NCDMF is still in the approval process by NMFS.  

Management methods throughout the PSGNRA have been consistent since 2005. 

 

Sea turtle interactions in the PSGNRA have increased relative to previous years of 

monitoring resulting in early season closures in the 2007 and 2009 monitoring seasons; 

however, in 2011 there were no observed or reported sea turtle interactions.  PSGNRA 

participants corroborate NCDMF observations reporting a significant increase in the number of 

sea turtles observed in this area.  In addition, sea turtle interactions have been documented 

outside of the PSGNRA.  During 2009, a NMFS alternative observer platform program 
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throughout Core Sound reported increased sea turtle interactions, which prompted NMFS and 

NCDMF consultations and resulted in management measures (e.g., yardage and net depth 

restrictions) for the remainder of 2009.  As a result of reports of increased sightings of sea 

turtles in previous years, the NCDMF considered delaying the opening of the 2010 PSGNRA 

until mid-September.  Instead, the area was opened on September 1 for 17 days and the large 

mesh gill-net fishery was closely monitored for sea turtle interactions.  Interactions were 

observed (n = 12) below allowable levels and the PSGNRA was subsequently opened from 

September 20 through November 30, 2010.  Collectively, these measures allowed the fishery to 

operate longer and ensure continued protection of endangered and threatened sea turtles.   

 

  Due to the PSGNRA having to be closed early in previous years the start date of 

September 19 was elected by NCDMF for 2011 to hopefully enable continued fishing through 

the end of the PSGNRA season.  The season ended on November 30, 2011 as planned with no 

sea turtle interactions observed or reported. 
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METHODS 

The management of the PSGNRA during the 2012 fishing season was consistent with 

measures established in ITP # 1528 (ESA 1973) and remained identical to protocols established 

since 2005 (Price 2006, 2007, 2008, 2009, 2010a; Murphey 2011; Boyd 2012).  Stipulations of 

the conservation plan included: weekly logbook reporting, mandatory observer coverage, an 

enforced violation system, NCDMF Marine Patrol monitoring, and immediate closure of the 

fishery should authorized sea turtle take levels be exceeded.   

CONSERVATION PLAN 

The PSGNRA began on September 15, 2012 using fishing gear restrictions under 

proclamation M-39-2012.  Due to the PSGNRA having to be closed early in previous years the 

start date of September 15 was elected by NCDMF to hopefully enable continued fishing 

through the end of the PSGNRA season.  Proclamation M-39-2012 closed all internal waters of 

Pamlico Sound south and west of the 350 46.3000' N latitude line, east of the 760 30'.0000 W 

longitude line, and north of the 350 00.0000' N latitude line except for the restricted areas 

SGNRA 1 – SGNRA 4, and a 200-yard corridor along the mainland side of the sound (MGNRA), 

(Figure 1).  Sea turtle interaction reporting was required.  All fishermen along the Outer Banks 

(SGNRA 1 – SGNRA 4) using large mesh gill nets were required to obtain a PSGNRA permit 

from NCDMF.  Provisions of the permit established mandatory logbooks, weekly reports from 

active fishermen, and observer coverage. 

ACTIVITY 

 PSGNRA active permit holders operating along the Outer Banks (SGNRA 1 – SGNRA 4; 

Figure 1) were required to submit weekly fishing reports to NCDMF.  Each fishing week began 

on Saturday and ended on Friday.  In 2012, NCDMF required fishermen to submit weekly 

fishing reports by 5:00 p.m. on Friday for the previous week’s catch and effort information.  

Active permit holders reported the following information each week:  port of landing, restricted 

area fished, length (yards) of gill net fished, soak time (days), number and disposition 

(alive/dead) of sea turtles caught, and whether the fishermen had taken an observer during the 

week.  Fishermen were required to report all sea turtle interactions to NCDMF within 24 hours.   
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OBSERVER ACTIVITY 

Each observer was trained to identify, measure, resuscitate, and tag sea turtles by 

NMFS – Beaufort Lab and NCDMF.  Date, time, tag numbers, location (latitude and longitude, 

when possible), condition (i.e., no apparent harm, injury including a description of the nature of 

the injury, or mortality), species, sex (if determinable), and curved carapace length (mm) and 

width (mm) were recorded for each turtle observed.  Dead sea turtles were brought to shore 

when feasible.  All live, debilitated sea turtles were brought to shore for examination and 

treatment.    Observers collected data on location, gear parameters, catch, and bycatch for each 

haul.  The landed catch was sampled throughout each trip and total flounder weights (kgs) were 

obtained.  Data were coded on NCDMF data sheets and uploaded to NCDMF Biological 

Database for analysis.  All observers were debriefed within 24 hours of each trip to obtain data 

on flounder catch, set locations, gear parameters, and sea turtle interactions to provide 

estimates of sea turtle bycatch. 

 

The ITP required a minimum goal of 2% coverage of the total large mesh gill-net fishing 

effort between September 1 and September 15, and from November 1 to November 30.  A goal 

of 10% coverage of the total large mesh gill-net fishing effort was established from September 

16 to October 31, 2012.   

 

The PSGNRA permit established mandatory observer coverage for the large mesh gill-

net fishery.  Permit holders were required to allow NCDMF fishery observers aboard their 

vessels to monitor catches.  Failure to comply with this permit provision resulted in permit 

suspension.  A list of permit holders was used to randomly assign observers to vessels by area 

and port.  Outer Banks ports included Rodanthe, Avon, Buxton, Hatteras, Ocracoke, and Cedar 

Island.  Mainland ports included Stumpy Point, Engelhard, Gull Rock, Swan Quarter, Rose Bay, 

Germantown, and Hobuken.  Outer Banks observer coverage was proportionally allocated 

based on the 2011 PSGNRA trip distribution among ports.  Mainland observer coverage was 

proportionally allocated based on the 2011 trip distribution of flounder gill-net trips among ports 

derived from trip tickets.  Proportional observer coverage along the Outer Banks was updated 

weekly based on the relative effort from the previous week.  Observer coverage along the 

mainland was obtained through contacts during regular fish house visits, and use of the 

PSGNRA database.   
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 The total bycatch of sea turtles in the PSGNRA was estimated using the stratified ratio 

method (SAS 1989).  The bycatch rate (sea turtles caught per unit of fishing effort), estimated 

from observer data, was multiplied by the total fishing effort reported by the fishermen for each 

fishery.  Strata consisted of the restricted areas SGNRA 1, SGNRA 2, SGNRA 3, SGNRA 4, 

OIC, OC, and HC.  Fishing effort was the product of net length (yds) and soak time (days).  

Total bycatch estimates were calculated weekly by adding estimates for each fishery within 

each restricted area.  Estimates were calculated by week, area, species and disposition.  

Estimates were accumulated each week to implement necessary management measures if 

authorized take thresholds were exceeded.   

 

Estimated Interactions = # sea turtle interactions observed / total gill-net effort observed 

* total gill-net effort 

 

AUTHORIZED TAKES 

 Annual take levels for the 2012 PSGNRA fishing season were the same as the 2011 

season with cumulative takes from 2005-2011 (Table 1).  After consulting with NMFS it was 

determined that NCDMF could use remaining take estimates from ITP #1528 to continue the 

PSGNRA in 2011-2012 while the statewide application was being processed. 

COMPLIANCE  

 NCDMF observers and NCDMF Marine Patrol conducted weekly fish house visits, boat 

patrols, fisherman spot checks, gear checks, aerial surveys, and continued outreach to the 

industry for the purpose of ensuring industry compliance and communicating efforts throughout 

the PSGNRA (e.g., timely/accurate reporting, proper gear use).   
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RESULTS 

CONSERVATION PLAN 

The 2012 PSGNRA opened on September 15 under previous management measures  

and closed on September 26 under proclamation M-42-2012 due to sea turtle interactions 

(Green n = 2; Kemp’s ridley n = 1).  After consulting with NMFS, it was determined that NCDMF 

had remaining takes from the permit.  The PSGNRA was re-opened on October 15 under new, 

more stringent restrictions contained in proclamation M-51-2012.  The new regulations 

consisted of a five day fishing week and overnight soak times which is consistent with the other 

restrictions for large mesh gill nets throughout other seasons and areas for North Carolina.  

NCDMF implemented these restrictions to further mitigate sea turtle interactions in the fishery, 

which had been proven effective in other areas.  The season ended on November 30 as 

planned. 

ACTIVITY 

NCDMF issued 170 PSGNRA permits for the 2012 PSGNRA, of which 100 permit 

holders reported fishing activity throughout the PSGNRA season with some fishermen using 

more than one area.  There were 661 large mesh gill-net trips reported in the four areas 

incorporated in the Shallow Gill Net Restricted Area (SGNRA 1-4) with reported large mesh gill-

net effort (n = 805,925) combining amount of net and soak time (Table 2).  Sea turtle 

interactions and sightings were reported by fishermen (n=4) during the PSGNRA (Table 3).  The 

number of inactive permits was greater than the total active permits during each week of the 

2012 PSGNRA.  This trend has continued since the inception of the PSGNRA. 

OBSERVER ACTIVITY 

There were 90 observed large mesh gill-net trips which accounted for 14.8% coverage of 

effort overall throughout the SGNRA’s during the PSGNRA (Table 4; Figure 2).  The majority of 

observed large mesh gill-net trips occurred in SGNRA 2 (n = 31) and SGNRA 3 (n = 30) with 

SGNRA 1 (n = 14), SGNRA 4 (n = 14), and MGNRA (n = 1) comprising the rest of the trips 

(Table 4).  During the first week of the PSGNRA there were three observed sea turtle 

interactions (Green n = 2; Kemp’s ridley n = 1) leading to a temporary closure on September 26, 

2012 to allow water temperatures and sea turtle activity to decrease (Table 5; Figure 3).  The 
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PSGNRA re-opened October 15, 2012 with three observed sea turtle interactions (Green n = 3) 

for the remaining season (Table 5; Figure 3).   

AUTHORIZED TAKES 

Using the stratified ratio method with fishing effort (yds x soak days) an estimated 

number of sea turtle interactions was calculated weekly for each species and disposition and 

added to the previous years (2005-2011) estimated takes (Tables 6 and 7).  The majority (67%) 

of sea turtle interactions were with live individuals.   

COMPLIANCE 

The conditions of the permit require all fishermen to report weekly activities during the 

PSGNRA.  Failure to report can lead to a revocation of the permit.  It was brought the NCDMF’s 

attention late in the season that during the 2012 PSGNRA there was non-compliance with 

fishermen failing to report activities for the given week.  All fishing activities (e.g., pounds of 

flounder landed, total large mesh yards fished, soak times, dealer info, area fished, sea turtle 

interactions) and most trip ticket information are self reported by fishermen.  After the PSGNRA, 

landings by large mesh gill nets from dealers in the vicinity of the PSGNRA were compared to 

reported activities from fishermen with PSGNRA permits landing fish at the same dealers.  This 

comparison showed possible occurrences of non-compliance with fishermen landing fish but not 

reporting activities; however, to quantify an exact amount of non-compliance would not be 

feasible due to the fact that fishermen can land fish from other areas at the same dealers and 

not have to report under the guidelines of the PSGNRA permit.  Also, fishermen utilizing the 

MGNRA can land fish at the dealers in the PSGNRA and are not required to report activities 

under the PSGNRA permit.  

 

SEA TURTLE STRANDING SUMMARY 

Reported sea turtle strandings in North Carolina increased from 1995 to 2000.  Prior to 

1995, annual stranding totals averaged < 200.  Strandings increased considerably in 2000 with 

831 reported statewide.  North Carolina strandings from 2001 through 2012 averaged 475 per 

year with 2010 (n = 848) being the highest year for the time period (Table 8; North Carolina 

Wildlife Resources Commission Sea Turtle Stranding Network Database Sea Turtle Stranding 
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and Salvage Network - NCSSTN).  From 2001 to 2012, strandings were made up of 48.3% 

loggerhead, 31.6% green sea turtles, and 15.3% Kemp’s ridley (Table 8). 
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DISCUSSION 

Between 2000 and 2012, a number of changes were made in the PSGNRA such as: 

adjustments to allowable fishing areas, restrictions modified (e.g., state closure, net length 

restriction), and allowable take levels reduced (Gearhart 2003; Price 2010a; Murphey 2011; 

Boyd 2012).  These adaptations were made feasible as a result of the extensive monitoring 

program conducted by the NCDMF in the PSGNRA.  The NCDMF has monitored gill-net 

fisheries throughout Pamlico Sound since 2000 and has conducted numerous observations 

outside of this area since 2004 (Figure 4).  The information gathered from these direct 

observations allows NCDMF to generate requested estimated take numbers for observed 

fisheries and build a functional Conservation Plan.  It is important to recognize that the 

Conservation Plan maintains flexibility in design and management adaptations necessary to 

address potential changing finfish and sea turtle populations and distributions, varying fishing 

practices, and data collections while providing for a better understanding of fishery bycatch 

issues and to more efficiently direct human resources. 

CURRENT MANAGEMENT 

In June 2009, the NMFS began an Alternative Platform Observer Program in Core 

Sound, NC.  The NMFS observers documented sea turtle interactions in large mesh gill nets in 

this area beginning in late-June and notified the NCDMF of their concern for these unauthorized 

takes.  The NCDMF consulted with the NMFS-SERO via conference calls and correspondence 

to discuss short- and long-term actions to address sea turtle takes in gill nets in Core Sound and 

throughout the state.  In the short term, the agencies agreed for the NCDMF to implement gear 

restrictions (yardage limits, mesh depth reduction, and net shot reductions) and increased 

observer coverage in Core Sound and adjacent water bodies (NCDMF Proclamation M-16-

2009).  For the long-term, the NCDMF continued consultations with the NMFS-SERO 

concerning the preparation of an ITP application for internal coastal waters while compiling sea 

turtle interaction data from gill-net surveys, research projects, and direct observations. 

 

The NCDMF delayed the opening of the 2009 PSGNRA until September 5 as a result of 

continued sea turtle interactions in Core Sound throughout the summer months and anecdotal 

reports from fishermen of increased sea turtle sightings along the Outer Banks in Pamlico 

Sound.  Monitoring efforts in the PSGNRA continued through October 22 when authorized 
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levels of live green sea turtles were reached and the NCDMF closed the PSGNRA for the 

remainder of the season.  On October 20, 2009, the day that authorized sea turtle takes were 

reached in the 2009 PSGNRA, a 60-day Notice of Intent (NOI) to sue the NCDMF and the 

NCMFC was received from the Duke Environmental Law and Policy Clinic on behalf of the 

Karen Beasley Sea Turtle Rescue and Rehabilitation Center Foundation (Beasley Center).  The 

NOI stated that the NCDMF and the NCMFC violated Section 9 of the ESA by allowing gear that 

had unauthorized takes of threatened or endangered sea turtles. 

 

The NCDMF consulted with the NMFS-SERO concerning this NOI while continuing to 

work toward the preparation of an application for a statewide ITP for gill-net fisheries in internal 

coastal waters.  In November 2009, the NCDMF received further correspondence from the 

NMFS-SERO reiterating the need to “satisfy the requirements of the ESA” relative to Core 

Sound sea turtle interactions.  The NCDMF continued to collect sea turtle interaction data while 

developing an interim plan to address sea turtle interactions in gill-net gear.  As a result of 

discussions and correspondence with the NMFS-SERO, the NCDMF submitted an interim plan 

in January 2010 to address sea turtle interactions in gill-net fisheries prosecuted in internal 

coastal waters.  The plan proposed to close large mesh gill-net fisheries throughout the majority 

of the estuarine waters of North Carolina from May to December 2010. 

       

On February 18, 2010 the NCDMF presented the interim proposal to the NCMFC and 

the public at an emergency NCMFC meeting in New Bern, NC.  During the meeting, numerous 

commercial fishery representatives expressed concern with the proposed closure on the basis 

of the economic devastation that would result from such a closure.  Representatives from the 

Coastal Conservation Association (CCA-NC) did not support the interim closure stating the plan 

was too limited in scope.  After thoroughly debating the issue, the NCMFC voted to direct the 

NCDMF to implement alternative measures that included reductions in the number of days per 

week that large mesh gill nets were allowed to be fished, restricted soak times, reductions in the 

length of individual nets (shots), and reductions in total yardage. 

 

On February 23, 2010, the Duke Environmental Law and Policy Clinic filed suit against 

the NCDMF and the NCMFC on behalf of the Beasley Center.  Negotiations between the parties 

occurred between late February and March 23, 2010, when the NCMFC met again.  During the 

meeting, the NCMFC directed the fisheries director to issue a gill-net proclamation effective May 

15, 2010 restricting the number of days during the week that large mesh gill nets would be 
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allowed, limiting soak time, establishing a maximum yardage limit, mandating maximum mesh 

depth, requiring net shot lengths, establishing spacing between net shots, and eliminating the 

use of tie-downs and floats or corks along float lines.  The NCDMF Director did not issue the 

proclamation because, as detailed below, ongoing negotiations with the Beasley Center and the 

Duke Environmental Law and Policy Clinic produced a settlement agreement which preempted 

this particular action.    

 

The NCMFC met May 12 through 14, 2010 and discussed the parameters of the final 

Settlement Agreement between the Beasley Center (plaintiff) and the NCDMF and the NCMFC 

(Appendix A).  At that meeting, the NCMFC reached an agreement concerning restrictions that 

would be implemented in the large mesh gill-net fishery in NC estuarine waters.  As a result of 

the NCMFC action, the NCDMF issued Proclamation M-8-2010 effective May 15, 2010 

implementing the provisions of the Settlement Agreement.  

 

Gill-net restrictions implemented by the proclamation included: a stretch mesh size 

range of 4 ISM to, and including, 6 ½ ISM for large mesh gill nets; soak times limited to 

overnight soaks an hour before sunset to an hour after sunrise, Monday evenings through 

Friday mornings;  large mesh gill nets were restricted to a height of no more than 15 meshes, 

constructed with  a lead core or leaded bottom line and without corks or floats other than 

needed for identification; a maximum of 2,000 yards of large mesh gill nets allowed to be used 

per vessel; and maximum individual net (shot) length of 100 yards with a 25-yard break between 

shots.  Fishermen in the southern portion of the state were allowed to use floats on nets but 

were restricted to the use of a maximum of 1,000 yards of large mesh gill-net per fishing 

operation.   

 

Although gill nets are identified as small (<5 ISM) and large (≥5 ISM) in the NTTP, the 

Settlement Agreement includes gill nets from 4 ISM to 5 ISM in the large mesh category 

because of observed sea turtle takes in 4 ISM and 4 ½ ISM gill nets in the NCDMF Independent 

Gill Net Survey.  The measures were modified slightly several times during 2010, with the 

concurrence of the Beasley Center, to improve gear efficiency or adjust fishing area boundaries 

without compromising the sea turtle conservation provisions of the Settlement Agreement.   

 

Collectively, NCDMF will continue to gather the data necessary for managers to protect, 

conserve and sustain resources, protect threatened and endangered species, and allow access 
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to the resource for all user groups.  In the short term, NCDMF is building the infrastructure 

necessary for this management.  In the long-term, continued monitoring, estimates, 

establishments of take thresholds, and the development of bycatch reducing gears will remain 

integral to fishery and habitat management in North Carolina.  

 

 Since 2000, the PSGNRA has provided a compact framework for how a Section 10 ITP 

can function, evolve and adapt effectively managing a limited fishery in conjunction with the 

conservation of sea turtles.  However, there are practical limitations (e.g., resources, increasing 

sea turtle populations) that exist in the PSGNRA and elsewhere that will all play a major role in 

fishery management and the implementation and evolvement of future ITPs that are broader in 

both size and scope.  It will remain critical for managers to adapt to these changes and develop 

and maintain the ability to offer creative ways to manage and design better gears for user 

groups (Gilman et al., 2010).    

 

 The measures outlined in the Conservation Plan in the current statewide ITP application, 

once approved, will apply to the PSGNRA from September 1 through November 30 annually. 
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TABLES 

Table 1.  Authorized live and lethal sea turtle takes under ESA ITP # 1528. 

 

Species  

 Maximum  Maximum Total 

Authorized Authorized Authorized 

Estimated Lethal Takes Estimated Live Takes Take 

Kemp’s Ridley
1
  14  27  41 

Green  48 120 168 

Loggerhead
1
   3  38  41 

Species Aggregate  65 185 250 

    
Species      Total Observed Take 

Hawksbill 2 lethal or live, observed, all areas 2 

Leatherback 2 lethal or live, observed, all areas 2 

    

Kemp's ridley, green, 
loggerhead 

6 lethal or live, any combination of species, 

6 observed, on the western shore of Pamlico  

Sound only 

Total Observed Take 10 10 

Total Estimated and 
Observed Take 

    260 

1
 Kemp's ridley and Loggerhead estimated take will be based on a 3-year period (i.e, Kemp's ridley = 

81 live, 42 lethal for 2005 - 2007 and 81 live, 42 lethal for 2008 - 2010; Loggerhead = 114 live, 9 lethal 
for 2005-2007 and 114 live, 9 lethal for 2008-2010) for purposes of exceeding the threshold.  Estimated 
take of Kemp's ridleys and loggerheads varies greatly by year, thus combining years will account for 
some of the variability across years.   

 

Table 2.  Summary of the reported large mesh gill-net activity, effort, 

and harvested flounder for all weeks of the Pamlico Sound Gill Net 

Restricted Area (PSGNRA) by each restricted area (SGNRA 1-4).   

Area Trips Effort (yd x soak days) Flounder (lbs) 

SGNRA 1 71 116,700 7,063 

SGNRA 2 137 179,200 12,578 

SGNRA 3 327 345,150 23,139 

SGNRA 4 126 164,875 12,954 

Total 661 805,925 55,734 

*SGNRA - Shallow Gill Net Restricted Area 



20 
 

Table 3. Summary of reported sea turtle's (n = 4) by fishermen for all weeks of the Pamlico 
Sound Gill Net Restricted Area (PSGNRA) by each restricted area (SGNRA 1-4, MGNRA). 

Date Waterbody Gear Latitude Longitude Species Condition 

9/20/2012 MGNRA Large mesh gill net n/a na/ Unknown Alive 

9/20/2012 MGNRA n/a n/a n/a Unknown Alive 

9/20/2012 MGNRA Large mesh gill net 35 26.007 76 03.419 
Kemp's 

Ridley 
Alive 

9/27/2012 MGNRA n/a 35 28.278 76 00.297 Green Dead 

*SGNRA - Shallow Gill Net Restricted Area         

**MGNRA - Mainland Gill Net Restricted Area 
    

 

 

 

 

Table 4. Summary of the observed large mesh gill-net activity, effort, harvested flounder, 
percent coverage, and sea turtle interactions (n = 6) for all weeks of the Pamlico Sound Gill Net 
Restricted Area (PSGNRA) by each restricted area (SGNRA 1-4, MGNRA). 

 
Observed 

 

Kemp's ridley 

 

Green 

 

Loggerhead 

Area Trips Effort 
Flounder 

(lbs) 

Coverage 

(%) 
 

Alive Dead 
 

Alive Dead 
 

Alive Dead 

MGNRA 1 2,000 0 n/a 
 

0 1 
 

0 0 
 

0 0 

SGNRA 1 14 20,150 1,426 17.27 
 

0 0 
 

0 0 
 

0 0 

SGNRA 2 31 42,500 3,021 23.72 
 

0 0 
 

0 0 
 

0 0 

SGNRA 3 30 36,900 1,582 10.69 
 

0 0 
 

2 0 
 

0 0 

SGNRA 4 14 17,750 1,095 10.77 
 

0 0 
 

2 1 
 

0 0 

Total 90 119,300 7,124 14.80 
 

0 1 
 

4 1 
 

0 0 

*SGNRA - Shallow Gill Net Restricted Area 

*MGNRA - Mainland Gill Net Restricted Area 
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Table 5.  Summary of observed sea turtle's (n = 6) for all weeks of the Pamlico Sound Gill Net 
Restricted Area (PSGNRA) by each restricted area (SGNRA 1-4, MGNRA). 

       

Curved Carapace 

(mm) 

Date Waterbody Gear Latitude Longitude Species Condition Length Width 

9/20/2012 MGNRA Large mesh gill net 35 22.563 76 04.004 Kemp's ridley Dead 318 318 

9/21/2012 SGNRA 4 Large mesh gill net 35 35.976 75 28.662 Green Alive 432 381 

9/21/2012 SGNRA 4 Large mesh gill net 35 35.976 75 28.662 Green Alive 330 267 

10/18/2012 SGNRA 4 Large mesh gill net 35 34.977 75 30.468 Green Dead 324 276 

10/24/2012 SGNRA 3 Large mesh gill net 35 18.523 75 33.305 Green Alive 290 270 

10/24/2012 SGNRA 3 Large mesh gill net 35 18.523 75 33.305 Green Alive 280 250 

*SGNRA - Shallow Gill Net Restricted Area 

      **MGNRA - Mainland Gill Net Restricted Area 

      

Table 6. Summary of the estimated sea turtle interactions for all weeks of 
the Pamlico Sound Gill Net Restricted Area (PSGNRA) by each restricted 
area (MGNRA, SGNRA 1-4) using the stratified ratio method with fishing 
effort (yards x soak days). 

  

Kemp's ridley 

 

Green 

 

Loggerhead 

Area   Alive Dead   Alive Dead   Alive Dead 

MGNRA 
 

0 10 
 

0 0 
 

0 0 

SGNRA1 
 

0 0 
 

0 0 
 

0 0 

SGNRA2 
 

0 0 
 

0 0 
 

0 0 

SGNRA3 
 

0 0 
 

19 0 
 

0 0 

SGNRA4   0 0   19 9   0 0 

Total   0 10   38 9   0 0 

*SGNRA - Shallow Gill Net Restricted Area 

**MGNRA - Mainland Gill Net Restricted Area 
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Table 7.  Summary of estimated sea turtle interactions (2012), annual totals (2010), cumulative 
totals (2008-2012), and authorized thresholds (2005-2012) for the Pamlico Sound Gill Net 
Restricted Area (PSGNRA) by restricted area (MGNRA, SGNRA 1-4) using the stratified ratio 
method with fishing effort (yards x soak days). 

 
Kemp's ridley 

 
Green 

 
Loggerhead 

Area Alive Dead   Alive Dead   Alive Dead 

MGNRA 0 10 
 

0 0 
 

0 0 

SGNRA1 0 0 
 

0 0 
 

0 0 

SGNRA2 0 0 
 

0 0 
 

0 0 

SGNRA3 0 0 
 

19 0 
 

0 0 

SGNRA4 0 0   19 9   0 0 

Total 0 10   38 9   0 0 

Annual Totals (2010) 0 0   72 0   0 0 

*Cumulative Totals (2008-2011) 9 18   72 0   20 0 

Cumulative Totals including 2012 9 28   110 9   20 0 

**Authorized Threshold 81 42   120 48   114 9 

Authorized Takes Available 72 14 
 

10 41 
 

94 9 

*Cumulative Totals–Reflect the three-year cumulative totals from 2008-2010 and also 2011 

**Authorized threshold–Take estimates for Kemp's ridley and Loggerhead sea turtles are on three-year 

cycles 
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Table 8.  Sea turtle strandings in North Carolina by species and year from 2001 through 2012 from the North 
Carolina Wildlife Resources Commission (NCWRC). 

 
Sea Turtle 

 
Total 

  Loggerhead Green Leatherback Hawksbill Kemp's ridley Unknown 
 

Number Year (%) 

2001 216 53 12 1 58 19 
 

359 6.3 

2002 286 94 28 0 43 18 
 

469 8.2 

2003 364 43 15 2 45 7 
 

476 8.4 

2004 266 88 12 0 59 24 
 

449 7.9 

2005 249 66 9 4 30 20 
 

378 6.6 

2006 202 49 7 1 41 21 
 

321 5.6 

2007 156 140 4 0 29 11 
 

340 6.0 

2008 
 

176 299 3 0 58 11 
 

547 9.6 

2009 213 299 3 1 113 9 
 

638 11.2 

2010 295 377 0 0 171 5 
 

848 14.9 

2011 171 132 6 0 126 5 
 

440 7.7 

2012 159 160 6 0 100 10 
 

435 7.6 

Total (Species) 2,753 1,800 105 9 873 160 
 

5,700 
 

Total (Species %) 48.3 31.6 1.8 0.2 15.3 2.8       

 

 

 

 

 



24 
 

FIGURES 

 
Figure 1.  Map of the Pamlico Sound Gill Net Restricted Area (PSGNRA) and the National 
Marine Fisheries Service (NMFS) closed area for large mesh (≥5 in) gill nets; S1-S4=Shallow 
Water Gill Net Restricted Areas 1-4, MGNRA=Mainland Gill Net Restricted Area, OC=Ocracoke 
Corridor, OIC=Ocracoke Inlet Corridor, HC=Hatteras Inlet Corridor.
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Figure 2.  A map of the Pamlico Sound Gill Net Restricted Area (PSGNRA) 
divided into four areas (Shallow Gill Net Restricted Areas (SGNRA 1-4)) 
showing observed large mesh gill-net trips (n = 90) from September 15 
through November 30, 2012. 
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Figure 3.  A map of the Pamlico Sound Gill Net Restricted Area (PSGNRA) showing observed sea turtle 
interactions (n = 6) by disposition (alive/dead) from large mesh gill-net trips (n = 90) from September 15 through 
November 30, 2012. 
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Figure 4.  Locations of observed gill-net trips from the North Carolina Division of Marine 
Fisheries (NCDMF) Observer Program from 2000 through 2011. 
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APPENDIX A. SETTLEMENT AGREEMENT 
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