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ABSTRACT 

 

Female loggerhead sea turtles nesting on Bald Head Island, N.C. were equipped with satellite 

transmitters to assess their post-nesting movements and habitat use.  The resulting surface 

satellite data revealed foraging and overwintering sites used by these sea turtles, but data provide 

limited benthic habitat information.  To complement this data, a survey was developed to target 

N.C. dive shops, fishermen and offshore researchers to gather information in an effort to 

characterize the features of these habitats.  An online survey and database will allow for public 

reporting of sea turtle sightings data and habitat information to complement existing long-term 

observation studies.  By engaging the public in this citizen-scientist approach to sea turtle 

monitoring, these efforts may promote state-wide awareness and conservation efforts for sea 

turtles, as well as provide valuable data to researchers.  The survey will eventually be expanded 

to accommodate global sightings reports and data will be managed through regional networks.
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PART ONE: SURVEY RESEARCH 

 

I: BACKGROUND 

A. Introduction 

 This project began as a collaborative effort between seaturtle.org, the North Carolina 

Wildlife Resources Commission, the Bald Head Island Conservancy, and the Marine Turtle 

Research Group.  Between 2003 and 2006, 16 female loggerhead sea turtles (Caretta caretta) 

nesting on Bald Head Island, NC were equipped with satellite transmitters in an effort to 

characterize their postnesting movements and habitat use.   

 While population structure and nesting ranges for the loggerheads of the Western Atlantic 

have been well studied, relatively little is known about their at-sea movements across seasons.  

Nesting female loggerheads exhibit moderate levels of nest site fidelity, returning to natal 

regions rather than specific beaches each year.  Satellite data from this study revealed that adult 

females also return to the same foraging and overwintering sites each year along the eastern 

coast of the US. 

 To complement the satellite data, which describe spatiotemporal distributions of the 

postnesting females, I developed a survey to target other users of North Carolina’s marine 

environment to gather information about sea turtle observations and these foraging and 

overwintering sites.  These users include recreational and research SCUBA divers, pelagic 

researchers, and recreational and commercial fishermen. 

 Survey methods included mail-based surveys to target recreational SCUBA operators, 

and an online survey to target a wider variety of users of the marine environment who may be 

able to provide information about benthic habitats and turtle observations. 

 In addition to on-the-ground data collection, this project attempts to assess the current 

status of North Carolina’s efforts to address sea turtle conservation policy through research and 

education.  By inventorying the existing efforts, gaps in conservation can be identified and used 

to inform management for allocating resources and using precaution based on lack of sufficient 

information. 
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B. Objectives  

The goals of this project were to: 

- Assess the post-nesting movements and habitat use of female loggerhead sea turtles that 

nest on Bald Head Island, NC 

- Explore the use of surveys as a complementary method to satellite telemetry for assessing 

sea turtle habitats 

- Create a long-term, cooperative research network among citizen scientists and 

researchers for continuous monitoring and data collection of sea turtle distribution and 

habitat characteristics 

- Engage the public in sea turtle research efforts, thereby promoting understanding and 

stewardship for these endangered species 

- Inform management decisions regarding sea turtle conservation based on findings of 

habitat use and distribution 

 

C. Rationale 

Why North Carolina? 

 While North Carolina has only about 1%-2% of loggerhead nests in the southeastern US, 

with Florida contributing over 90% (Godfrey, pers. comm. 2006; Bowen and Karl 1997), North 

Carolina nesters may play a crucial role in the survival of loggerhead populations in the Western 

Atlantic.  Because sea turtles exhibit temperature-dependent sex determination (TSD), where 

primary sex ratio is influenced by the temperature experienced by eggs during the middle third of 

the incubation process (Hawkes et al. 2007), loggerhead nests laid on the cooler beaches of 

North Carolina produce significantly more males than nests laid farther south in Florida.  While 

adult female loggerheads are structured by natal nesting colonies into distinct subpopulations, 

males are grouped together as one metapopulation on the level of nuclear DNA (Bowen et al. 

2005).  Without a distinct subpopulation structure, males will mate with females from all 

rookeries, and they provide an avenue for gene flow between regional female nesting colonies 

(Bowen et al. 2005).  The prospect of global warming may result in little to no male hatchling 

production in Florida, making the males from North Carolina even more valuable for the 

maintenance of a stable population.  Indeed, there is widespread concern over how other species, 
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in addition to sea turtles, that exhibit TSD will respond to global warming and how deleterious 

responses might be mitigated (Hays et al. 2001a.). 

 Females are produced at higher temperatures and males are produced at lower nest 

temperatures within a thermal tolerance range of 25-35ºC (Ackerman 1997; Hawkes et al. 2007).  

In the loggerhead turtle, a mixture of sexes is produced within a 4ºC-wide transitional range of 

temperatures surrounding 29ºC, with 50% of either sex at the ‘pivotal temperature’ near 29ºC 

(Hays et al. 2001a.; Hawkes et al. 2007).  At the northern limit of the loggerhead nesting range in 

the eastern US, which includes North Carolina, where sand temperatures are cooler, a greater 

proportion of male offspring are thought to be produced in comparison with the highly female-

biased sex ratios recorded in Florida (Mrosovsky 1994; Heppell et al. 2003).    

 In spite of the relative importance of this portion of the population, little is known about 

loggerhead habitats in offshore North Carolina waters.  The survey components of this study aim 

to address this knowledge gap.  The survey results and research assessments combined with the 

policy component of this study will address whether appropriate efforts are underway to study 

and protect this important northern portion of the “northern subpopulation” of loggerhead sea 

turtles.      

 

Why Bald Head Island? 

 While Bald Head Island has only about 3% of available nesting beaches in North 

Carolina, it is home to about 10% of North Carolina’s annual total of loggerhead nests, making it 

one of the highest-density nesting beaches in the state (Godfrey pers. comm. 2006).  

 The Bald Head Island Conservancy (BHIC) has coordinated and sponsored the Sea Turtle 

Protection Program since 1983, in cooperation with the NC Wildlife Resources Commission and 

the US Fish and Wildlife Service.  During the nesting season, the BHIC is responsible for 

patrolling ten miles of nesting beach each night in order to intercept nesting females as part of an 

ongoing mark-recapture study.  This institutional capacity allows researchers to easily access 

nesting females that they can equip with satellite transmitters.  In addition, the long-term 

monitoring program and data collection from Bald Head Island provides researchers with 

abundant background information to complement telemetry data for a comprehensive study of 

this nesting population.    
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Why A Survey Approach? 

 A survey approach provides a relatively inexpensive method of gathering data from 

people who are in contact with the marine environment on a regular basis.  Other methods of 

assessing habitat and habitat use have proven useful for some research projects, but like many 

research methods, they have limitations. 

 For example, approaches to studying bottom habitat may include mapping techniques 

such as side-scan sonar.  In spite of advances in these technologies, there is still a great expanse 

of oceanic bottom habitat that has not been assessed.  In areas where bottom type has been 

characterized, the resolution of the data is often low.  The scale and level of detail of these 

existing surveys are not useful for assessing microhabitats such as sea turtle foraging grounds.  

Furthermore, sonar mapping is prohibitively expensive and difficult to do over large areas in 

deep water (Field pers. comm. 2007).  Finally, with the degree of error in satellite telemetry 

locations (Hays et al. 2001b.), it is not feasible to conduct sonar mapping studies without being 

certain that the researcher is indeed focusing on a specific sea turtle foraging or overwintering 

site. 

 One notable study is the Southeast Area Monitoring and Assessment Program 

(SEAMAP), which sought to compile datasets throughout the southeast for a comprehensive 

understanding of hard or “live” bottoms of the continental shelf of the South Atlantic Bight 

(SAB).  One of the motivations for this project was to understand the distribution of these areas 

since they provide essential fish habitat for many commercially and recreationally valuable 

species.  Identifying and quantifying this habitat is critical for fisheries managers to understand 

essential habitat abundance and identify threats to this habitat.  Through this project, 

representatives from Florida, Georgia, South Carolina, North Carolina, the National Marine 

Fisheries Service and the South Atlantic Fisheries Management Council formed the SAB Bottom 

Mapping Workgroup.  This workgroup was charged with developing a database that would 

provide a variety of users with information on the general location and types of hard bottom 

habitat in the SAB (Moser et al. 1995).   

 The SEAMAP project compiled data from a variety of sources, including: submersible, 

SCUBA and underwater drop camera observations; fish trawl and trap survey data; fish and 

shellfish surveys conducted by NC Division of Marine Fisheries; core data; artificial reef data 

and other data collected from various NMFS studies.  In spite of the vast sources of data, the 
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resulting database and maps from this project provide bottom habitat information for areas that 

amount to only a minor total area compared to the areas of the continental shelf that remain 

unmapped.  Still, it is a start to understanding bottom habitat in the region, but the low resolution 

of data in the final products, and the gaps in the data that went into the study make it unreliable 

for any correlative studies that seek to tie foragers to food sources, such as sea turtles with a 

particular bottom habitat (Anon, pers. comm. 2007).   

 Methodologies such as satellite telemetry enable researchers to gain insight into the 

movements of highly migratory and cryptic species that otherwise would be nearly impossible to 

track (Hays et al. 2001b.; Coyne and Godley 2005).  This is especially true for species that use 

habitats that are not easily accessible by researchers, such as sea turtles that use remote pelagic 

and benthic oceanic habitats.  Satellite telemetry data reveal spatial and temporal distributions of 

sea turtles, which can be correlated to oceanographic data to help form a more comprehensive 

understanding of habitat use based on environmental parameters and diving behavior patterns 

(Polovina et al. 2004; Coyne and Godley 2005).  While satellite data can be useful for 

determining how turtles use various habitats for foraging and overwintering, satellite data do not 

reveal information about bottom habitat.  This information is important for understanding the 

features and habitat characteristics that loggerheads are attracted to since they are benthic 

feeders. 

 Furthermore, there is some degree of error in how accurate the satellite data are in 

revealing exact locations of turtles (Hays et al. 2001b.).  As such, it is difficult to conduct an on-

the-ground habitat assessment based on satellite data alone given that resources for such field 

work are usually limited. 

 Due to the expense and limitations of the aforementioned approaches, a survey approach 

was chosen as a low-risk, alternative method in order to ground-truth satellite telemetry data, 

understand habitats in specific locations, and provide a basis for future studies.  The surveys are 

not intended to replace existing methods, but rather to supplement the data collected via the more 

specialized approaches such as bottom mapping and satellite telemetry.  In addition, survey 

methods allow researchers to tap into a wide array of information from large groups of people.  

Surveys can broadly target other specialty researchers, the general public, and other users of the 

marine environment.  Due to the charismatic nature of sea turtles and a generally strong public 

interest in these species, survey interest and willingness to participate in sea turtle studies is also 
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high.  This is especially true for dive shops that cater to clientele who are eager to observe 

megafauna during dive expeditions.  This factored into the decision to target dive shops initially 

with the survey, before expanding it to other groups. 

 Ultimately, the survey results can be compared to data collected via other methodologies, 

and together, researchers can glean a more comprehensive understanding of the marine 

environment, while involving more stakeholders and generating interest, than by relying on one 

research approach alone. 

 

D. Previous Studies 

Previous Habitat and Distribution Studies 

 Since the mid-1990s, studies on sea turtles have been conducted in North Carolina’s 

inshore estuarine complex, particularly in the Pamlico-Albemarle Sound.  This estuarine 

complex is the largest in the southeastern U.S. and has supported one of the largest inshore 

shrimping areas in the U.S.  Loggerheads, green turtles (Chelonia mydas), Kemp’s ridley turtles 

(Lepidochelys kempii) and some leatherback turtles (Dermochelys coriacea) have been 

documented in the inshore waters based on historical harvests from these areas and incidental 

capture records (Epperly et al. 1995a.).  These inshore habitats are studied because of (1) the 

mandate of the Endangered Species Act to preserve listed species and their habitats; (2) the 

probability that sea turtles occur in North Carolina inshore waters, based on historical accounts, 

thereby creating research opportunities; (3) the need of [the National Marine Fisheries Service] 

to determine the seasonality and distribution of sea turtles in inshore waters (for the formulation 

of species’ recovery strategies); and (4) the presence of a substantial shrimp fishery in North 

Carolina inshore waters (Epperly et al. 1995a.).  Similar studies have rarely been conducted in 

offshore habitats used by adult loggerheads. 

 Other studies have documented the distribution of loggerheads in offshore waters, but 

often lack details about offshore habitats.  Shoop and Kenney (1992) documented seasonal 

distribution of loggerheads between Nova Scotia, Canada and Cape Hatteras, North Carolina, 

based on data from the Cetacean and Turtle Assessment Program (CETAP), which provided the 

first comprehensive assessment of sea turtle populations in this region.  Data were derived from 

extensive aerial and shipboard surveys, and results were based on sightings that occurred 

between 1958 and 1988.   
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 These data elucidated a spring and summer distribution of loggerheads in northeastern 

U.S. waters, with fall and winter distributions declining and contracting to the southern extreme 

of the study area.  These data do not include sightings south of Cape Hatteras, N.C., but they are 

indicative of the tendency for loggerheads to move south in colder months, as revealed by data 

from the Bald Head Island nesting turtles. 

 While this study analyzed various habitat parameters, food source availability was not 

among them.  In the overall data used in this study, quadrants with loggerheads present tended to 

be deeper and have steeper or more complex bottoms, but these patterns were not consistent 

across all four seasons for all five bathymetric parameters studied in this analysis.  As with the 

seasonal distribution studies, the Bald Head Island satellite tracking study provides a basis for 

understanding sea turtle distribution with respect to bottom habitat, but further assessment is 

needed in order to fully understand habitat use and foraging behaviors of loggerheads. 

 Additional distribution studies were conducted to understand winter distributions of sea 

turtles and assess the interactions with the summer flounder trawl fishery that operates between 

November and February between Cape May, NJ and Cape Lookout, NC (Epperly et al. 1995b.)  

While almost all of the turtles captured in the fishery during this study were immature, seasonal 

distribution trends found in this study are consistent with trends found in other studies of adult 

loggerheads.  Overall, turtle catch rates south of Cape Hatteras were six to eight times higher 

than catch rates north of the Cape.  While these are mostly immature turtles, identifying areas of 

similar distribution for adult and immature turtles, such as southern concentrations during winter 

months, may aid in concentrating efforts to protect turtles in a particular space and time.  

Additionally, these studies help to identify areas where researchers may want to concentrate 

efforts to study habitats.   

 

Previous Uses of SCUBA Divers 

 Divers have been used successfully in other endeavors to gather data about the marine 

environment, including sea turtle observations.  For example, the Reef Environmental Education 

Foundation (REEF) has used diver surveys to monitor reef fish, invertebrates and sea turtle 

sightings in the Atlantic and Pacific Oceans since 1993.  REEF divers report observations by 

filling out scantron sheets after each dive (Figure 1). 
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 Similarly, the Guadeloupe Turtle Project (GTP), which operates out of the French 

territory Guadeloupe in the Lesser Antilles of the Caribbean, uses surveys conducted by divers to 

estimate local abundance of green and hawksbill sea turtles in adjacent waters (Delcroix 2006).  

Divers fill out surveys when turtles are and are not observed, rather than reporting only sightings, 

to give more accurate abundance estimates.  Divers also report on habitat characteristics such as 

state of coral, depth and herbaceous cover, which contribute to assessments of habitats used by 

local sea turtle populations. 

 

 

Figure 1: Sample of scantron sheets filled 

out by SCUBA divers participating in REEF 

Surveys. 

 

 For my survey, I targeted divers because not only have other projects successfully 

benefited from the information that divers have provided, but also because this approach takes 

advantage of multiple sets of eyes observing the marine environment, whereas a single 

researcher is not able to cover the same amount of area in the same amount of time to gather 

data. 
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 Additionally, during the diving season, dive operators are on the water observing the 

marine environment essentially every day there is good diving weather.  Many dive operations 

have been active for up to twenty years.  This exposure has contributed to a local, in-depth 

knowledge of the marine environment that differs from a researcher who may only visit a 

location a few times per year or visit for a few intense field seasons.  A survey allows researchers 

to tap into this local ecological knowledge to collect information about areas of interest. 

 

Previous Public Survey Approaches for Sea Turtle Sightings 

 The National Marine Fisheries Service has sponsored surveys of sea turtle sightings by 

the public.  In 1979, NMFS initiated the Marine Recreational Fishery Statistics Survey (MRFSS) 

to assess the impact of recreational fishermen on marine resources along the Atlantic and Gulf of 

Mexico coasts of the United States (Braun-McNeill and Epperly 2002).  Since 1989, MRFSS 

surveys in North Carolina have included a question about sea turtle sightings during a fishing 

trip.  This same question was included in 1991 and 1992 for other states participating in the 

survey.  These data provided insight into the spatiotemporal distribution of sea turtles to describe 

changes in seasonal abundance along both coasts (Braun-McNeill and Epperly 2002).   

 Another technique employed by NMFS to obtain sighting data is voluntary reporting by 

the public.  Posters displaying postage-paid postcards to report sightings are widely distributed 

and available to the public.  Data from this sighting program have been collected since 1988.  

These sighting reports include data fields for free-swimming turtles, and incidental captures by 

shrimp trawls, fish trawls, pound nets, gill nets, channel nets and hook-and-lines (Epperly et al. 

1995a.).  While such data are not always reliable for species identification, these records do 

provide information on overlaps between human activities and sea turtle habitats, which is an 

important part of our current efforts to characterize sea turtle habitats. 

 Data from these surveys have provided information about the sea turtles themselves, but 

they tell little about the habitats in which the turtles are found.  For that reason, the survey 

approach in this project seeks to characterize habitats in which sea turtles are observed. 
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II:  USING MAIL SURVEYS AND SATELLITE TELEMETRY 

A. Mail Survey Methods 

Developing the Survey 

 Data from satellite fixes for turtles tagged between 2003 and 2005 were mapped to show 

the foraging and overwintering sites in North Carolina waters (Figure 2).  To give survey 

respondents a frame of reference, dive sites near each foraging or overwintering site were also 

mapped.   

 Two dive shops were then consulted regarding the locations of the “turtle sites” to assess 

whether anyone would be able to provide information about them.  These dive shops also 

provided feedback on draft questions and the survey format to ensure that questions were 

presented such that other dive shops would be able to correctly interpret and respond to the 

survey.     

 

 

Figure 2: Satellite fixes from 2003-2005 that reveal foraging 

(northern) and overwintering (southern) sites were mapped with 

nearby dive sites or benthic features to give respondents a frame of 

reference for answering questions about each site. 
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 The complete survey that was submitted to dive shops during this phase of the project can 

be found in Appendix I.  Questions were generally presented in table format and since the survey 

sought specific information, questions were generally not open-ended.  Respondents were given 

the opportunity to provide additional information on habitat or turtle sightings that were not 

covered in the closed-ended questions.   

 For the sites of interest, the questions asked about the following topics: familiarity with 

the locations; frequency and seasonality of turtle observations; behaviors and species of observed 

turtles; bottom habitat or oceanographic features in locations where turtles are observed; human 

uses of the locations where turtles were observed, such as fishing or diving. 

 

Implementing the Survey 

 Rather than sampling dive shops at random, potential survey participants were identified 

based on their proximity to the coast and frequency of dive operations.  The survey sought 

specific information from dive shops that were likely to possess an in-depth knowledge about the 

marine environment based on years of exposure to these habitats.  Therefore, dive operations that 

are based farther inland that only made occasional trips to the coast were not included in this 

study. 

 Potential participants were contacted by phone to introduce them to the study, assess 

whether they would be appropriate candidates for the study, and to request participation.  This 

selection process resulted in ten dive shops that were able and willing to participate.   

 Rea and Parker (2005) outline procedures for implementing mail surveys to maximize 

response rate.  These steps were followed for this process.  Surveys were distributed as booklets 

and mailed first-class, with preaddressed, postage-paid envelopes included for returning the 

surveys.  Surveys were hand-signed and hand-addressed to increase the personal connection 

between the researcher and respondent. 

 Respondents that had not returned surveys within five weeks were contacted by follow-

up letters and phone calls to stress the importance of the survey and to address any possible 

issues that may have prevented respondents from returning the survey. 
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B. Mail Survey Results and Discussion 

 Of the ten surveys that were submitted, only three were returned.  Of those three, and 

other operators who did not respond but who were contacted later, no one had actually observed 

any of the satellite-tagged turtles.  This is possibly due to the difficulty of recognizing satellite 

tags after they have been attached to an animal longer than six months (Figure 3).  The tags are 

often covered in barnacles and other growth, making them difficult to identify, particularly when 

deployed on loggerhead turtles, which are typically covered with more barnacle growth on their 

carapaces than other sea turtle species. 

 Another concern is that satellite-tagged turtles were not observed because they were not 

actually present in the areas identified by the telemetry data.  There is some degree of error in the 

accuracy of satellite data that predicts locations of turtles (Hays et al. 2001b.).  This uncertainty 

underscores the need to ground-truth satellite data with actual sightings to know if sea turtle 

research efforts are focusing on the appropriate habitats.  However, given the low response rate 

and the low overlap between dive sites and turtle sites, we do not have enough data from survey 

results to reach any such conclusions about the locations we are investigating. 

 

 

Figure 3: After several months, satellite tags become covered in growth, making tags 

difficult to identify.  Photo Credits: Matthew Godfrey. 

 

  The primary reason given by participants for not responding to the survey is that they did 

not dive in the specific locations provided on the survey.  The overwintering sites in the southern 

portion of the study area are located some distance from the coast and are in water about 140 feet 

deep, which is at or beyond the recreational dive limit.  Thus, there is little overlap between the 

depths frequented by the turtles in this area and recreational divers.   

 Respondents met some expectations about the information they were able to provide 

about the local habitats and sea turtle observations, but much of this information was given in the 
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free-response portions of the survey where respondents identified other areas where they 

frequently observed turtles.  While some detailed information was gathered, with only three 

respondents it was not possible to compare data across sites to compile a detailed habitat 

assessment.  

 There are several limitations in this survey, and from these “lessons learned,” a new 

survey approach has been developed to try to gather the desired habitat information.  First, 

timing is crucial.  The survey was distributed at the end of the summer when operators were 

bringing their diving to a close for the year.  As is the risk with a mail survey, which lacks the 

opportunity for clarification available in face-to-face surveys, many respondents thought the 

survey wanted them to provide information based on observations during the remainder of the 

dive season.  Since they were not diving as much, they did not have a lot of information to report 

and thus did not return the survey. 

 For any survey method, it is important to minimize the risk to and requirements of the 

participants.  It is possible that the booklet survey format was too long and required too much 

time of the participants.  When participants were initially introduced to the study, many of them 

indicated that they had logbooks and other records of sea turtle observations that they could 

consult and use in filling out the survey.  Ultimately, this required too much time and participants 

were not as willing to try to recall information or research past records.   

 There may have also been limitations in participant ability to recall information on 

specific locations of turtle observations.  Social research has certainly had success in gathering 

information based on participant recollection and memory.  The mail format of the survey may 

not have been the best method, however, to collect recalled information because the researcher is 

not present to give prompts or inquire further about a participant’s initial responses (Rea and 

Parker 2005).   

 Finally, the features of the North Carolina coast and sites of interest may not lend 

themselves to this type of study as well as the shallow coral reef habitats studied in the 

Guadeloupe Turtle Project or other locations that have used diver observations.  As previously 

mentioned, some of the turtle sites are located in deep water far from shore.  Also, wreck-diving 

is the most common form of recreational diving in North Carolina waters.  The wrecks are well 

described and dive operators are very familiar with them.  However, there are no extensive coral 

reefs or other similar bottom features in NC that attract divers in the numbers that the wrecks do.  
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Therefore, this survey elucidated the difficulty of getting bottom habitat information in this 

region for areas beyond wrecks. 

 For these reasons, a new online survey approach is being developed to address the 

shortcomings met in the initial survey. 

 

III:  USING ONLINE SURVEY METHODS AND COOPERATIVE NETWORKS 

 

A. Revised Survey Approach 

 To address the shortcomings encountered in the initial survey process, a new survey 

format has been designed and additional participants identified.  The new survey will focus on 

data collection for future sea turtle observations rather than asking participants to recall 

information about past observations.  This approach will engage participants in a longer-term 

monitoring program similar to the REEF and Guadeloupe Turtle Project surveys.  This shift in 

focus resulted from the low response rate to the initial survey and participants’ disinclination to 

consult past records, as well as from feedback from the dive operators themselves who expressed 

an interest and willingness to collect data on future observations. 

 Since the survey will collect data on individual observations, rather than summarizing 

existing knowledge, the survey has been shortened and will be distributed in a web-based format.  

While a shorter survey may lose some details sought in the initial survey, it is a tradeoff for a 

greater response rate.  It will also lower demands on participants, which ideally will ensure 

continuous, long-term participation.   

 Additionally, the scope of the survey project has been expanded beyond dive operators to 

also include other people who are familiar with North Carolina’s offshore habitats.  These 

additional participants represent other sources of information on sea turtle presence and habitat 

details.  The additional participants initially identified during this process include: 1) offshore 

researchers, notably from the NOAA laboratory in Beaufort, NC and CMAST (North Carolina 

State University’s marine lab in Morehead City, NC); 2) Research Divers from the NOAA 

laboratory in Beaufort, NC and the North Carolina Aquariums, which are located in the northern 

(Manteo), central (Pine Knoll Shores) and southern (Fort Fisher) regions of the North Carolina 

coast; 3) recreational and commercial fishermen; 4) other participants with an interest in sea 

turtles, including members of the U.S. Coast Guard and offshore tourist operations.   
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 The new participants are crucial in addressing the lack of overlap between recreational 

dive sites and offshore overwintering turtle habitats.  They will likely be the participants to 

provide habitat information for the southern, offshore sites, whereas recreational divers are still 

reliable for the northern foraging sites, which are much closer to shore (Figure 4).  
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Figure 4: Satellite fixes of female 

loggerhead turtles from 2003-2005 

reveal northern, foraging sites that 

are closer to shore than southern, 

overwintering sites.  The northern 

sites are generally more accessible 

by recreational divers, whereas the 

southern sites overlap with areas 

used by pelagic researchers and 

fishermen. 

 

 This survey data may then be used as a foundation for future, in-depth surveys to gather 

additional information about specific habitats that may be identified by participants as high-use 

areas for sea turtles. 

 The foundation for the revised survey approach came from the sightings cards distributed 

by NOAA to gather information from the public about sea turtle observations as part of the 

MRFSS surveys (Braun-McNeill and Epperly 2002) (Figure 5).  The revised survey approach 
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will ask for information similar to that requested on the sightings cards, but will also request data 

on bottom habitat, behaviors of the observed turtles and observer activity.  Observer activity is 

an important addition for assessing other uses of these habitats by humans. 

 While the aforementioned new participants will be initially targeted for the revised 

survey, the ultimate distribution will not be limited to this sampling frame.  The survey will be 

distributed at the beginning of the 2007 dive season, and the online reporting system will be 

available year-round.  It is expected that the 2007 dive season will serve as a pilot test of this 

survey method and format to ensure that it is user-friendly, that participation is adequate to 

collect sufficient data, and that the survey has included appropriate response fields needed for 

each observation.  The additional participants will serve as the sampling frame for a test period, 

but the survey distribution will quickly expand to other participants. 

 

  

 

Figure 5:  Sightings cards were distributed as part of the Marine Recreational Fisheries 

Statistics Survey (MRFSS).  These cards were attached to posters that were on display to 

the public.  The revised survey will incorporate this approach by targeting similar public 

audiences and asking for similar information.  Additionally, data collected from the 

MRFSS will be made available online in addition to new sightings data collected through 

the online format. 
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 While other public surveys involving sea turtle sightings, such as NOAA’s sightings 

cards, the REEF program and the Guadeloupe Turtle Project have been highly successful, they 

remain small-scale, local approaches.  The web-based survey will be established on 

www.seaturtle.org, an international sea turtle forum that is home to multiple organizations and 

that is dedicated to providing online resources and solutions in support of sea turtle conservation 

and research.  This web-based approach will allow for global reporting, interactive use by all 

sectors of the public, real-time results, and easier, automated data management. 

 Allowing for rapid feedback of project results to participants is an important aspect for 

projects that require public time and involvement.  Often, there is a long time lag between initial 

help invested in research projects and the time that participants receive results.  This can lead to 

lack of future participation as respondents fail to see the results of their efforts.  By providing as 

much real-time feedback as possible, the survey will ensure participants that their data are 

actually being used by researchers and are given back to the public. 

      

B. Online Survey Format 

 The online survey will be available and managed through www.seaturtle.org.  The survey 

will be known as the iSTOR, or the International Sea Turtle Observation Registry, and it will be 

accessible at <http://www.seaturtle.org/istor/>. 

 Each question on the survey has a preselected drop-down menu that includes the most 

likely and feasible responses.  Where appropriate, survey respondents may also choose an 

“other” option, and manually type in their responses.  For some responses, additional menus will 

appear for further clarification or detail about the selected answer.  A view of the webpage and 

survey questions can be found in Appendix 3.  A schematic illustrating the web survey questions, 

additional menus, and clarification questions can be found in Appendix 4.  

 Once this survey has been tested locally, other features will be included when expanding 

the survey.  For example, region-specific surveys will be created that will have different answer 

choices to reflect unique local habitats or marine activities.  Also, when latitude and longitude 

are provided with the sightings entry, these location data will be mapped through an automatic 

link to a GIS mapping program.  Users will have the option of linking to real-time maps that 

reflect up-to-date sightings for this project.  Filters will be available to help users view desired 

sightings based on criteria such as date, location, habitat type and others.  Users will also have 
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the option to upload photos of their sightings.  This will also help ensure quality of data as 

survey managers can compare photos with survey data to verify species identification. 

 Sightings reported online will also be advantageous for researchers or other people 

responsible for managing the data for the regional sightings programs.  Eliminating the need for 

the manual entry of public sightings cards will save time and resources for researchers.  In 

addition, automated data analysis tools can be incorporated into the online sightings program to 

provide faster, up-to-date results of the sightings program.  By incorporating preselected, 

preapproved options for reporting, the quality of the data can also be controlled.  While some 

human quality control will still be needed, particularly for interpreting and classifying any 

qualitative free responses to the survey, such as “other” or “describe”, the overall amount of time 

needed for this phase of the sightings project will be greatly reduced. 

 

C. Anticipated Outcomes 

 Researchers anticipate that through this survey process involving such a variety of 

participants, they can increase knowledge of sea turtle occurrence and seasonal distribution in 

North Carolina waters, as well as characterize the habitats where they are found.  This 

information can be useful for management recommendations about overlapping uses of marine 

habitats by humans and sea turtles, particularly in regions of high turtle occurrence.  As the 

survey expands to other regions, data will likely help people elsewhere address research gaps, as 

well as local management needs. 

 The various phases and iterations of this survey project exemplify the strengths and 

weaknesses of using satellite telemetry and survey methods to characterize habitats.  Yet, 

through this process, researchers have learned how these methods can complement each other 

and how they can provide a much richer understanding of the marine environment than relying 

on one approach alone.  This project can serve as an example of how to engage others in 

reporting sea turtle sightings, as well as how to communicate the need for and importance of 

public participation in such projects.  While technological research tools are valuable in helping 

our understanding of the natural world, they are often prohibitively expensive.  This type of 

survey represents a viable alternative research method that requires more human capital than 

financial capital, and may be more feasible for gathering environmental data in many regions.   
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 Furthermore, given the complexity of the marine environment and working with 

migratory species, and given the multiple stakeholders involved in such complex projects, this 

project illustrates how critical it is to share data and efforts among the various people that use, 

study, and experience the marine environment.  The cooperative networks developed in this 

project between researchers and “citizen scientists” exemplify the usefulness of public 

involvement as a research tool.  These networks also serve to engage the public in efforts to 

study and protect an endangered species and contribute to its management.  Without such 

collaborative research and information sharing, scientists and managers would not be as far along 

in understanding various aspects of sea turtle biology and conservation.  Over time, this project 

will ideally evolve so as to play a major role in understanding sea turtle distribution and habitat 

use that is often not possible through traditional research methods due to resource constraints on 

time and money.  Researchers are also hopeful that it will garner public interest in sea turtle 

conservation and improve public awareness and knowledge about this endangered species and its 

habitats.     

 

D. Recommendations 

 While the foundation has been laid for implementing the online survey, there are several 

recommendations to ensure that the survey is distributed and used effectively. 

- The survey should be introduced to key participants by phone or in person when it is 

implemented.  It is important to explain the survey, address any questions the participants 

may have, and stress the importance of and rationale for the study.  This is also important 

for increasing the response rate as participants are likely to feel more of a connection to 

the researchers and the project. 

- Once distributed, the survey should make contact information available to all participants 

interested in learning more about the study or the researchers, or who may have questions 

regarding the survey or the larger sea turtle study. 

- Regional survey managers should be assigned once the survey is expanded.  They may be 

other researchers or managers of local sea turtle projects.  Such persons should be 

responsible for answering public questions about the survey, as well as helping to ensure 

data quality.  This will be important for sightings that may be reported in different 

languages or using local vocabulary to reflect unique observations or habitats. 



 

 20 

- The survey should be translated into at least French and Spanish, with consideration for 

other major languages in regions of high sea turtle occurrence where a sightings survey 

may provide valuable information.   

- Efforts should be made to provide as much feedback about results and progress to the 

public as possible, as a way to maintain participation and interest in the project and to 

promote joint “ownership” of the project between public participants and researchers. 

 

 

PART TWO: POLICY AND ACTION 

 

I. SUMMARY OF CONSERVATION MEASURES 

A. Threats and Status 

 All six species of sea turtles that occur in US waters are listed as either threatened or 

endangered.
1
  Five of these six species occur in North Carolina waters: the loggerhead (Caretta 

caretta), the green turtle (Chelonia mydas), the Kemp’s ridley (Lepidochelys kempii), the 

leatherback (Dermochelys coriacea) and the hawksbill (Eretmochelys imbricata).  Loggerhead 

sea turtles are the most abundant species of sea turtle found in US coastal waters and are listed as 

threatened throughout their range.  They are also the dominant nesting species in NC, accounting 

for approximately 95% of nests in the state (STAC 2006). 

 According to the National Oceanographic and Atmospheric Administration (NOAA), the 

greatest cause of decline and the continuing primary threat to loggerhead populations worldwide 

is incidental capture in fishing gear, primarily in longlines and gillnets, but also in trawls, traps 

and pots, and dredges (NOAA Fisheries).  Direct harvest of loggerheads still occurs in many 

places outside the US (such as the Bahamas, Cuba, and Mexico) and remains a serious and 

continuing threat to loggerhead recovery (NOAA Fisheries).  Additional threats to sea turtles 

include marine debris, environmental contamination, disease, beach armoring and non-native 

vegetation on nesting beaches. 

 In North Carolina, the greatest threats to sea turtles occur in the water.  While coastal 

development and alteration of nesting habitat is a serious concern, there are various efforts 

                                                 
1
 A species is considered endangered if it is in danger of extinction throughout all or a significant portion of its 

range.  A species is considered threatened if it is likely to become an endangered species within the foreseeable 

future. Status is based on the U.S. Endangered Species Act. 
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underway to minimize the negative impacts on sea turtles of development projects such as beach 

renourishment and coastal lighting.  However, bycatch in fishing gear, primarily in shrimp trawls 

and gillnets, remains a serious threat in state and federal waters adjacent to the North Carolina 

coast.   

 Turtle excluder devices (TEDs) are required in all shrimp trawls that operate in US 

waters, including state (from 0-3 miles from shore) and federal waters (which include waters 

from 3-200 miles from shore.  Currently, the state of North Carolina does not explicitly require 

TEDs to be used in shrimp trawl nets that operate within state waters.  Because there is no Joint 

Enforcement Agreement between the state of North Carolina and NOAA (see below), there is no 

effective enforcement of the use of TEDs in commercial shrimp trawls.  While many fishermen 

use them, it is unknown if they are properly installed or meet the recently changed federal TED 

standards to ensure that larger turtles are successfully excluded (Epperly and Teas 2002).  Even 

if TEDs are properly installed, repeated capture of turtles can cause injury and stress, making 

even TED-equipped trawls a threat for sea turtles.  According to Oceana (2006), the shrimp trawl 

fishery is the largest contributor to sea turtle mortality in the southeastern United States. 

 

B. Federal Protection 

 The prominent pieces of federal legislation that offer protection to sea turtles are the 

Endangered Species Act (ESA) of 1973 and the Magnuson-Stevens Fishery Conservation and 

Management Act (MSA) of 1976.   

 The ESA is the principal law protecting sea turtles, under which the government is 

required to provide for the conservation of sea turtles in the ocean and on their nesting beaches.  

In addition to protecting existing sea turtles, the government must also ensure that human actions 

do not impact the recovery of sea turtle populations.   

 The two federal agencies responsible for upholding the statutes of the ESA in protecting 

sea turtles are the US Fish and Wildlife Service (USFWS) and NOAA Fisheries (National 

Marine Fisheries Service).  The reason for this dual management is the usage of both terrestrial 

and marine habitats by sea turtles.  The USFWS is responsible for turtles when on land, which 

includes protection of hatchlings and nesting beaches, whereas NOAA Fisheries is responsible 

for sea turtles in the marine environment. 
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 The MSA is the primary law governing marine fisheries management in the federal 

waters of the United States.  The MSA claims sovereign rights over the fishery resources of the 

continental shelf within the US exclusive economic zone (EEZ), which extends 200 miles from 

the US coastline.  The MSA governs the management and conservation of all commercial 

fisheries within the EEZ and provides that, “conservation and management measures must, to the 

extent practicable, minimize bycatch, and to the extent that bycatch cannot be avoided, minimize 

bycatch mortality.”  Under the MSA and ESA, NOAA Fisheries implements measures to reduce 

sea turtle interactions by regulations and permits, and through fishery management and species 

recovery plans.  In addition, NOAA Fisheries develops gear modifications to reduce bycatch.  In 

1992, regulations were finalized (and have since been modified) to require TEDs in trawl 

fisheries.  Other bycatch reduction devices (BRDs) have been developed for other species.  

Unfortunately, however, the majority of the fishery management plans created under the MSA 

do not account for sea turtle bycatch or include measures to reduce interactions with turtles 

(Oceana 2006). 

 The NOAA Fisheries Office for Law Enforcement (OLE) is responsible primarily for the 

enforcement of federal laws that protect and regulate marine resources and habitats, including the 

ESA and MSA (NOAA OLE).  One of the primary partners of the OLE is the United States 

Coast Guard (USCG).  However, with the priority shift toward homeland security that occurred 

after 9/11/2001, marine resources enforcement has become extremely limited.  One option for 

addressing these limited resources is for states to enter into Joint Enforcement Agreements (JEA) 

with the OLE.  These JEAs federally deputize environmental officers from state organizations to 

initiate investigations normally handled by OLE or the USCG, essentially giving state officials 

the authority to enforce federal laws.  Entering into a JEA would allow a state to expand its 

authority and jurisdiction beyond the 3-mile state-water line, thereby increasing its efforts to 

manage marine resources off of its coast.  Furthermore, JEAs also allocate funding from NOAA 

to state, commonwealth and territory environmental law enforcement agencies.  While there are 

26 coastal states, commonwealths and territories that maintain JEAs with the OLE, North 

Carolina remains the only Atlantic state that has not entered into such an agreement (NOAA 

OLE). 

 Should NC enter into a JEA, the OLE would engage in a cooperative partnership with the 

North Carolina Marine Patrol within the NC Division of Marine Fisheries (NCDMF).  With 
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additional funding and jurisdiction, this partnership could enhance North Carolina’s ability to 

monitor sea turtles in all waters adjacent to the North Carolina coast, and enforce federal 

regulations.  However, with a lack of sufficient state laws, enforcement, and monitoring 

pertaining to sea turtles and their interactions with fisheries, it is unlikely that NCDMF will enter 

into a JEA and expand their focus to federal enforcement issues.  

 

C. North Carolina State Protection 

 The state of North Carolina also confers protected status on sea turtle species, which 

provides a further layer of legal protection.  There are several sections of the ESA that are 

relevant to the relationship between the federal government (USFWS and NOAA Fisheries) and 

the state of North Carolina (the North Carolina Department of Marine Fisheries, NCDMF) 

regarding the protection of sea turtles.     

 Perhaps the most important of these is Section 6 of the ESA (Cooperation with the 

States), which allows for state agencies to uphold the statutes of the ESA through cooperative 

agreements with the USFWS and NOAA Fisheries.  The NC Wildlife Resources Commission 

(NCWRC) has such an agreement to manage sea turtles, alive and dead, in state waters and 

beaches in North Carolina.  The cooperative agreement with USFWS was entered into in 1982 

and the agreement with NOAA Fisheries was entered into in 2000.  The latter allows the 

NCWRC to operate the North Carolina Sea Turtle Stranding and Salvage Network (NC STSSN).  

This STSSN is part of a national program managed and funded by NOAA Fisheries to collect 

and maintain information on sea turtle strandings in the US.  The NC STSSN is also part of the 

larger NC Sea Turtle Project, whose remit is to monitor and manage both sea turtle reproduction 

and sea turtle strandings in the state of NC.  The Sea Turtle Project is a network of about 700 

volunteers and participants who patrol beaches and protect incubating nests, and/or attend to 

stranded sea turtles.  It is coordinated by two full-time state biologists.  The activities of the 

participants are informed by the 2006 NCWRC Sea Turtle Guidelines.  The over-arching goal of 

the NC Sea Turtle Project is to minimize sea turtle mortality as much as possible in state waters 

and to ensure that sea turtle reproduction in the state is as natural as possible.   

 The STSSN includes USFWS staff, National Park Service (NPS) staff, NOAA Fisheries 

(NMFS) biologists, US Army Corps of Engineers biologists, US Department of Defense 
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biologists, NC Division of Parks and Recreation staff, NCDMF staff, and numerous trained 

volunteers. 

 In addition, the NCDMF is responsible for managing state fisheries and preserving the 

socioeconomic viability of fisheries while mitigating bycatch and the negative impacts of these 

activities on the marine environment.  This is similar to the role that NOAA Fisheries has for 

federal fisheries under the MSA. 

 In 1991, the state of North Carolina also established a sea turtle sanctuary in the waters 

adjacent to Onslow County.  The sanctuary extends from Bogue Inlet south to the New River 

Inlet.  The beaches within the Onslow County sanctuary represent one of the longest ongoing 

nesting beach monitoring programs in the state, and this sanctuary is the only one of its kind in 

the country.  Unfortunately, the sanctuary offers little protection to sea turtles in this area.  While 

commercial fishing is banned within the sanctuary from June 1 to August 31, which is the height 

of the nesting season, it is allowed in waters adjacent to the sanctuary.  The boundaries of the 

sanctuary extend only 1000 feet offshore, and nesting female sea turtles are known to travel 

farther offshore than this in between laying their nests.  Thus, they are at risk for interaction with 

fisheries during this critical time.   

 Furthermore, shrimp trawlers operating from Brown’s Inlet to Rich’s Inlet have received 

an exemption since 1996 from using TEDs in this area (Figure 6) due to thick algae 

concentrations that clog the TEDs, making trawling with TEDs difficult or impossible.  This 

exemption zone covers roughly half of the length of the sea turtle sanctuary.  While the TED 

requirement has been substituted with the use of reduced tow times to mitigate the risk of 

bycatch-associated mortality, capture in these trawls still poses a risk for turtles in these waters 

(Sasso and Epperly 2006).   

 Part of the management plan developed by NCDMF to operate trawlers without TEDs in 

the area off of Onslow Beach and Topsail Island includes monitoring of stranded turtles along 

beaches in the area.  During a 16-week period in 2002 that employed reduced tow times rather 

than TEDs, six loggerheads and one Kemp’s ridley stranded in the area of Onslow and Pender 

counties.  Prior to the use of reduced tow times, 15 turtles stranded in the same area from May to 

August (STAC 2006).  However, it should be noted that it is extremely difficult to link observed 

stranded turtles to bycatch in a specific fishery (STAC 2006).  NCDMF maintains that the 

enforcement of tow times in this area should be manageable given the close proximity of the area 
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to shore and the ease of land-based observation, although little evidence has been provided of the 

latter.  However, NOAA Fisheries has previously recognized that the enforcement of tow times 

limits is difficult and expensive and that shrimp industry–wide compliance with tow time limits 

has been poor (NCDMF 2006).  To properly ensure that tow times regulations are enforced and 

to further understand the impact that these practices have on sea turtles, more observer coverage 

and monitoring, as well as more rigorous log book records, are needed. 

 Other efforts to protect sea turtles include local lighting ordinances implemented by 

several coastal municipalities to mitigate the impact that lighting has on nesting sea turtles and 

hatchlings.  These communities include Ocean Isle, Holden Beach, Bald Head Island, Pine Knoll 

Shores and Emerald Isle.  The National Seashores also have lighting management plans.  

However, efforts to manage beach lighting are ad hoc and are not consistent among coastal 

communities. 

 

Figure 6: Map of the Turtle Excluder Device (TED) exempted area along 

the coasts of Onslow and Pender counties.  This area extends from 

Brown’s Inlet to Rich’s Inlet.  Note the Sea Turtle Sanctuary area in red 

hatch marks that extends from Bogue Inlet to New River Inlet.  Map from 

STAC 2006. 
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D. Local Needs and Recommendations 

 In spite of many statewide efforts, sea turtle protection in North Carolina is nonetheless 

limited.  For example, while the NCWRC plays a large role in state sea turtle protection, their 

jurisdiction is limited to nesting beaches and to stranded turtles in the water.  They have no 

additional authority over turtles in the water, inhibiting the ability to manage sea turtle 

interactions with fisheries.  This is exacerbated by the lack of state laws requiring the use of 

TEDs in North Carolina’s extensive shrimp trawl fishery, and by the lack of monitoring of 

turtle–fishery interactions by NCDMF.     

 To address some of the issues associated with sea turtles and fishery interactions, the 

North Carolina Marine Fisheries Commission (NCFMC) formed the Sea Turtle Advisory 

Committee (STAC) in 2003.  This committee comprises stakeholders from recreational and 

commercial fisheries, federal and state agencies, academia, and an environmental NGO.  The 

goal of the STAC is to develop solutions for the reduction of interactions between sea turtles and 

fisheries in North Carolina’s inshore waters, while maintaining the economic viability of these 

fisheries (STAC 2006).  While the committee’s goals did not include an assessment of sea turtle 

interactions with oceanic fisheries in state waters, the need for a similar assessment was 

recognized.   

 This component of my research project is not meant to serve as a comprehensive report 

on local conservation and policy issues regarding sea turtles in North Carolina.  It is simply 

meant to illustrate some of the research needs in this area, and to summarize some of the ways 

these needs can be met.  The findings of the STAC, while based on findings from inshore 

fisheries, are applicable to other areas.  The areas of research that are recommended by the 

STAC are sea turtle status, fishery interactions and gear development.   

 Currently, sea turtle population estimates are obtained from nesting beach surveys.  

However, nesting beach surveys provide information only on females, and do not include 

information about the rest of the local sea turtle population, such as adult males, nonreproductive 

adult females, juvenile or subadult turtles.   

 Stranding of sea turtles can be used as a rough index of mortality and composition in the 

population(s) of sea turtles in a particular area.  In North Carolina, stranding data are 

concentrated on ocean-facing beaches, with less observer coverage for inshore waters, so less is 

known about stranding trends for juvenile and subadult populations that normally inhabit the 
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inshore waters.  This is largely due to the relative inaccessibility of inshore habitats and a 

reduced general interest in reporting strandings.  The STAC recommended increasing public 

involvement in monitoring and reporting stranded turtles in inshore waters through increasing 

publicity about the NC STSSN.   

 There is also a general lack of observer coverage data for commercial fisheries in North 

Carolina.  Accurate data from these fisheries are needed for effective management and the 

reduction of bycatch.  The STAC recommended that NCDMF fund and support a more 

comprehensive observer program for gears identified as primary concern for their interactions 

with sea turtles.  In addition, there is a recognized need for continuing gear development that 

allows for fishermen to maintain target catches while reducing bycatch.  Some of these fisheries, 

other than shrimp trawling, include gillnet, pound net, rod and reel, and crab pot fisheries.   

 The STAC also addressed other needs beyond research, including public and educational 

outreach, agency coordination and enforcement. 

 

 

II. ADDRESSING NEEDS THROUGH LOCAL EFFORTS 

A. Research 

 It is expected that the survey research developed in this project may help address some of 

the STAC recommendations.  Through a link to the local stranding network from the main 

survey web page, efforts to recruit participation in this study may also prove successful in 

reigniting interest in reporting strandings.  It is not expected that this survey will serve as a 

comprehensive outlet for reporting sea turtle interactions with fisheries, and it is not intended to 

supplement the need for observer coverage of commercial fisheries.  However, through casual 

observations, this program could provide additional data on sea turtle distribution and habitat 

use, which can be used in addition to data from fishery interaction studies to inform 

management.  Additionally, it is a nonregulated way to report information anonymously.  The 

major aim at this stage is to collect data and present it back to the public.  This may promote 

interest in reporting sightings among some fishermen since it is not directly translated into any 

regulation affecting fishermen and turtles. 

 In addition to the current survey project, and efforts by the NCDMF and NCWRC that 

have already been discussed, many other researchers and volunteers are involved in sea turtle 
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research across the state.  Some of these are independent and some directly address the needs and 

recommendations put forth by the STAC and others.  This section simply provides a brief 

inventory of these projects.  While not all research efforts relate directly to the priorities 

identified by the Sea Turtle Advisory Committee, these efforts are exemplary of state-wide 

efforts and interest in sea turtle research and conservation, and they help to address many 

additional needs in sea turtle research.  

 

Field-based Research
2
 

Holden Beach 

- Sand and nest temperature studies to assess impacts of nourishment on sea turtle 

reproduction (PI: NCWRC) 

Bald Head Island 

- Ongoing mark–recapture study to understand measures of fecundity and survivorship 

(PI: Bald Head Island Conservancy)  

- Satellite tracking of nesting females to elucidate postnesting migratory behavior (PIs: 

Bald Head Island Conservancy, Marine Turtle Research Group, seaturtle.org, 

NCWRC) 

Cape Fear River 

- Assessment of health and postcapture mortality of juvenile turtles in the river basin 

(PI: Amanda Southwood, University of North Carolina Wilmington) 

Topsail Island 

- Ongoing research into techniques for rehabilitating turtles (PI: Jean Beasley, Karen 

Beasley Sea Turtle Rescue and Rehabilitation Center - KBSTRRC) 

- Survey of fibropapillomatosis in sea turtles in North Carolina waters (PI: KBSTRRC 

and North Carolina State University (NCSU) College of Veterinary Medicine) 

Bear Island (Hammocks Beach State Park) 

- Ongoing mark–recapture study to understand measures of fecundity and survivorship 

(PI: NC State Parks) 

- Sand and nest temperature studies to assess impacts of beach nourishment on sea 

turtle reproduction (PI: NCWRC) 

                                                 
2
 PI indicates “primary investigator” for each project 
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Bogue Banks 

- Sand and nest temperature studies to assess impacts of beach nourishment on sea 

turtle reproduction (PI: NCWRC) 

Core/Pamlico Sounds 

- Ongoing mark–recapture study of juvenile turtles to assess population size and 

survivorship (PI: NOAA – Beaufort Laboratory) 

- Health assessment project on juvenile sea turtles (PI: NCWRC; NCSU College of 

Veterinary Medicine, NOAA – Beaufort Laboratory) 

- Migration and habitat use of juvenile loggerhead and green sea turtles (PI: Duke 

University Marine Laboratory) 

- Distribution and abundance of turtles by aerial surveys (PI: Cherry Point Marine 

Corps Base, NOAA – Beaufort Laboratory) 

- Gear testing to reduce bycatch in gill nets (NCDMF) 

- Study of interactions between sea turtles and pound net fisheries (PI: NOAA – 

Beaufort Laboratory) 

Cape Hatteras National Seashore 

- Sand and nest temperature studies to assess impacts of beach nourishment on sea 

turtle reproduction (PI: CAHA, NCWRC) 

Manteo/Roanoke Island 

- Rehabilitation of live stranded sea turtles (PI: NC Aquarium in Manteo, NEST 

Volunteer Group) 

 

Lab-based Research 

NOAA – Beaufort Laboratory 

- Skeletochronological analyses for determining the ages of sea turtles (PI: Larisa 

Avens) 

- Marine and Recreational Fisheries Statistics Survey (PI: Joanne Braun-McNeil) 

University of North Carolina – Chapel Hill 

- Behavioral learning studies of juvenile turtles related to orientation, navigation and 

avoidance (PI: Ken Lohmann) 

NCSU College of Veterinary Medicine: 
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- Physiological analyses of live/dead turtles, including studies on stress and 

physiological impacts of capture in fishing gear (PI: Craig Harms) 

 

B. Education and Outreach 

 The following list includes organizations or facilities that are involved in sea turtle 

education and outreach.  Some organizations, such as NEST or the BHIC have volunteer 

networks responsible for patrolling sea turtle nesting beaches, and serve as sea turtle educators in 

their interactions with the public, either when on the beach or working in their respective 

facilities.  In addition, many of the parks and refuges have interpretive displays in their visitor 

centers to educate North Carolina locals and tourists about sea turtles, or they have specialized 

sea turtle education programs. 

- Network for Endangered Sea Turtles (NEST) – Outer Banks Volunteer Network 

- NC Aquariums – Roanoke Island, Pine Knoll Shores and Fort Fisher 

- Coastal Museum – Ocean Isle 

- NC Maritime Museum – Beaufort 

- Pea Island Wildlife Refuge – Outer Banks 

- NC Outer Banks Center for Wildlife Education – Corolla 

- Cape Hatteras National Seashore Headquarters – Hatteras 

- Hammocks Beach State Park/Bear Island Visitor Center – Swansboro  

- Bald Head Island Conservancy Visitor Center – Bald Head Island 

- Karen Beasley Sea Turtle Rescue and Rehabilitation Center – Topsail Island 

- Cape Lookout National Seashore Headquarters – Harkers Island 

 

C. Conclusions 

 North Carolina has numerous research and volunteer programs throughout the state 

aimed at sea turtle biology, conservation, education and outreach.  In spite of the threats that 

rapid coastal development impose on nesting sea turtles, significant efforts are underway on land 

to protect these important habitats.  Volunteer networks play a critical role in educating the 

public about sea turtle conservation, and also are largely responsible for nesting beach data along 

the North Carolina coast.  However, sea turtle interactions with North Carolina fisheries continue 

to threaten adult and juvenile sea turtles.   
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 Through the survey developed in this project, researchers can learn more about the 

habitats and coastal use of North Carolina’s sea turtles.  This will also provide an outlet for the 

public to learn more about the current efforts of local researchers to study and protect these 

endangered species, as well as make their own contributions to the efforts.  By increasing public 

awareness and engagement, and recording public observations of sea turtles on the water where 

they encounter the most threats, this survey project may help the Sea Turtle Advisory Committee 

and other stakeholders in sea turtle conservation to address some of their research and 

management needs pertaining to the overlap between sea turtles and human uses of the marine 

environment.   

 As the survey expands to other regions of the globe, this same process of promoting 

public awareness and providing information may prove useful to other marine resource 

managers, researchers, and sea turtle interest groups. 
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Appendix 1:  Submitted mail survey.  This appendix contains the original survey that was 

submitted via mail to 10 dive shops along the coast of North Carolina in August, 2006.  This 

survey includes a cover letter, instructions for completing the survey, a map of the satellite data 

from loggerheads tagged at Bald Head Island between 2003-2005, and an insert to aid in species 

identification.  All surveys were mailed first-class and included pre-addressed, postage-paid 

envelopes for return. 

 

 

SURVEY COVER LETTER 

Address 

Address 

 

August 20, 2006 

 

Dear , 

 

Researchers from the Duke University Marine Lab in Beaufort, North Carolina are conducting a 

study on the distribution of loggerhead sea turtles and their use of various habitats.  Satellite data 

from nesting female loggerheads tagged off of Bald Head Island, N.C., indicate that turtles 

forage and overwinter in particular areas off the North Carolina coast.  To help researchers better 

understand sea turtle behavior in and utilization of these sites, we are asking for input from 

people who may have encountered them in these habitats.  This component of the study involves 

the following questionnaire, which is being submitted to dive shops and charter boat operators in 

North Carolina who may visit the locations we are interested in. 

 

Recently, you were contacted via phone regarding your participation in this study by completing 

a questionnaire.  Please know that your participation is completely voluntary, and that your 

responses to the questions will remain confidential and will in no way be linked to you, unless 

permission is otherwise explicitly given.  This survey may take between 15 and 45 minutes to 

complete, depending on the amount of information you are able to provide.  You may skip 

questions and stop at any time.  You may not be able to answer all the questions.  Just complete 

relevant questions to the best of your ability.  If you have any further questions or comments 

regarding this questionnaire or this study, please feel free to contact me (contact information 

below).   

 

We greatly appreciate your time in filling out the following questionnaire about your experience 

with sea turtles in the marine environment in as much detail as possible.  Your participation is a 

valuable component of this research.  You have been provided with a pre-addressed, pre-stamped 

envelope.  Once you complete the questionnaire, please return it to me in this envelope. 

 

For more information about this project, as well as other sea turtle research initiatives around the 

world, you can visit www.seaturtle.org.  

 

Sincerely, 

 

Nicole Saladin 
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Duke University Marine Lab 

Beaufort, North Carolina 

 

Ph: 478-454-7131 

Email: lns6@duke.edu 

Mailing Address: 

1008 ½ Shepard Street 

Morehead City, N.C. 28557 

 

 

Important – Please Read 

Interpreting the Map and Questions 
 

Please take a moment to review the enclosed map.  This map indicates locations of the 

satellite-tagged loggerhead turtles, and some common dive sites nearby these locations to serve 

as points of reference for you.  Each sea turtle location on the map is labeled with a site number.  

Each site number has a latitude and longitude coordinate associated with it, which can be found 

on each table throughout the questionnaire.  You may refer to either of these when filling out the 

questionnaire.  Since boat log programs record data differently, the latitude/longitude coordinates 

are identified in decimal degrees, as well as degrees/minutes/seconds.  The latitude and longitude 

points may be useful if you are reviewing boat logs, whereas the site numbers provide an easy 

reference point.  Note: the sites on this map are numbered from 002-012.  The other sites we 

have recorded are outside of North Carolina waters, and so are not included on this survey.  This 

survey is being submitted to dive shops along the entire N.C. coast, so some of the sites may not 

be relevant for all dive shops, such as the far north sites where southern dive shops do not visit.   

 

 The questions on this survey reference the sites where turtles have been recorded.  We are 

aware that you may not visit the “turtle sites” if there is not a specific dive site nearby.  However, 

we would like to gain as much information as possible about where we have recorded turtles.  

Therefore, when we ask about visiting turtle sites, please answer questions based on whether you 

visit those locations or visit a 25 km radius surrounding those points.  The basis for the 25 km 

radius is that scientists who study sea turtles with satellite tags have found that this is the average 

distance that loggerheads swim each day.     

 

 Some of the questions on this survey are quite detailed.  Not everyone will be able to 

completely answer each question, so please just answer them to the best of your ability.  Details 

are important to us, and we appreciate thorough responses.  However, we also understand that 

many respondents will not have the information we are requesting, and we appreciate your 

participation and any information you are able to provide. 
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Map indicates location of foraging and overwintering sites for satellite-tagged turtles, as well as 

dive sites and features to provide a frame of reference for respondents.  Most survey questions 

are directly correlated to this map and these locations. 
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1. Do you, or does your dive shop, conduct diving trips to any of the numbered site 

locations or anywhere within a 25 kilometer radius of these sites, as seen on the map (as 

indicated by the turtle icons), and/or do you visit them for other purposes? 

_____ Yes  _____ No 

 

2. If you answered “NO” to question 1, please continue to question 12.  Even if you do not 

fill out the first portion of this questionnaire, the rest of your responses are still valuable 

to us! 

 

If you answered “YES”, please indicate on Table 1 which locations you visit, how often, 

and when you visit them.  To indicate daily visits within a given month, please write a 

“D” in the appropriate box (5 or more visits per week is considered daily).  To indicate 

weekly visits within a given month, please write a “W” (between 1 and 5 visits per week 

is considered weekly).  If you visit the site monthly (3 times or less per month), you may 

simply check the box for the appropriate month.  If you only visit the site a few times per 

year, check the last box.  Leave the boxes blank for those sites that you do not visit. 

 

          TABLE 1. 
 

Lat/Lon 

Degree/ 

Minute/Sec 

Lat/Lon 

Decimal 

Degrees 

Site 

# 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

A few 

times 

per 

year 

33:20.20/ 

75:29.28 

33.339/ 

-77.584 
002 

                        
 

33:52.50/ 

76:52.40 

33.684/ 

-76.861 
003 

                        
 

33:58.23/ 

76:47.13 

33.973/ 

-76.787 
004 

                        
 

33:59.20/ 

77:14.37 

33.989/ 

-77.227 
005 

                        
 

34:16.16/ 

76:22:16 

34.271/ 

-76.371 
006 

                        
 

34:30.25/ 

75:53.37 

34.507/ 

-75.877 
007 

                        
 

35:41.13/ 

75:29.2 

35.687/ 

-75.484 
008 

                        
 

35:60.56/ 

75:25.54 

35.999/ 

-75.415 
009 

                        
 

36:6.11/ 

75:29.28 

36.103/ 

-75.491 
010 

                        
 

36:20.55/ 

75:26.48 

36.332/ 

-75.430 
011 

                        
 

36:26.48/ 

75:40.23 

36.430/ 

-75.673 
012 
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3. Table 2 refers to the features that best describe the habitats of the sea turtle locations in 

question.  Please check which features are present in each location.  Please check all 

boxes that apply to a given site.  

 

          TABLE 2. 

 
 

Lat/Lon 

Degree/ 

Minute/Sec 

Lat/Lon 

Decimal 

Degrees 

Site 

# 

Natural 

Reef/ 

Hard 

Bottom 

Artificial 

Reef 

Oil rig or 

similar 

structure 

Ship-

wreck 

Sandy 

Bottom 

Rock 

Pile 
Ledge 

Other 

(please 

specify) 

33:20.20/ 

75:29.28 

33.339/ 

-77.584 
002 

          

   

33:52.50/ 

76:52.40 

33.684/ 

-76.861 
003 

          

   

33:58.23/ 

76:47.13 

33.973/ 

-76.787 
004 

          

   

33:59.20/ 

77:14.37 

33.989/ 

-77.227 
005 

          

   

34:16.16/ 

76:22:16 

34.271/ 

-76.371 
006 

          

   

34:30.25/ 

75:53.37 

34.507/ 

-75.877 
007 

          

   

35:41.13/ 

75:29.2 

35.687/ 

-75.484 
008 

          

   

35:60.56/ 

75:25.54 

35.999/ 

-75.415 
009 

          

   

36:6.11/ 

75:29.28 

36.103/ 

-75.491 
010 

          

   

36:20.55/ 

75:26.48 

36.332/ 

-75.430 
011 

          

   

36:26.48/ 

75:40.23 

36.430/ 

-75.673 
012 
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4. If there are any other distinct physical or oceanographic features for these sites, such as 

variations in seafloor landscape, strong currents, eddies, aggregations of fish or seaweed, 

or others, please give a brief description on Table 3.   

 

   TABLE 3. 
 

Lat/Lon 

Degree/ 

Minute/Sec 

Lat/Lon 

Decimal 

Degrees 

Site 

# 
Description of distinct physical and/or oceanographic features 

33:20.20/ 

75:29.28 

33.339/ 

-77.584 
002 

  

 

 

33:52.50/ 

76:52.40 

33.684/ 

-76.861 
003 

 

 

  

33:58.23/ 

76:47.13 

33.973/ 

-76.787 
004 

 

 

  

33:59.20/ 

77:14.37 

33.989/ 

-77.227 
005 

 

 

  

34:16.16/ 

76:22:16 

34.271/ 

-76.371 
006 

 

 

  

34:30.25/ 

75:53.37 

34.507/ 

-75.877 
007 

 

 

  

35:41.13/ 

75:29.2 

35.687/ 

-75.484 
008 

 

 

  

35:60.56/ 

75:25.54 

35.999/ 

-75.415 
009 

 

 

  

36:6.11/ 

75:29.28 

36.103/ 

-75.491 
010 

 

 

  

36:20.55/ 

75:26.48 

36.332/ 

-75.430 
011 

 

 

  

36:26.48/ 

75:40.23 

36.430/ 

-75.673 
012 
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5. Please indicate on Table 4 what your primary reason is for visiting these sites by 

checking the appropriate box.  If there are secondary and/or tertiary reasons for visiting 

these locations, please indicate these also with a 2 and/or 3. 

 

        TABLE 4. 

 

Lat/Lon 

Decimal 

Degrees 

Site 

# 

Run charter 

boat for 

recreational 

scuba diving 

Run charter 

boat for 

scientific/ 

research 

diving 

Run charter 

boat for 

recreational 

fishing 

Commercial 

fishing 

Collection 

of 

specimens 

Other (please 

give brief 

description) 

33.339/ 

-77.584 
002 

            

33.684/ 

-76.861 
003 

            

33.973/ 

-76.787 
004 

            

33.989/ 

-77.227 
005 

            

34.271/ 

-76.371 
006 

            

34.507/ 

-75.877 
007 

            

35.687/ 

-75.484 
008 

            

35.999/ 

-75.415 
009 

            

36.103/ 

-75.491 
010 

            

36.332/ 

-75.430 
011 

            

36.430/ 

-75.673 
012 

            

 

 

 

6. Have you, or others aboard your boat (if applicable), observed sea turtles in any of these 

locations? 

_____ Yes  _____ No 

 

If you answered “YES” to this question, please continue to the next question.  If you answered 

“NO”, please go to question 11.  Even if you answered “No” to question 6, your answers to the 

rest of this questionnaire are still important to us! 
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7. This question and Table 5 refer to LOGGERHEAD sea turtles.  NOTE: If you do see 

turtles, but cannot be sure if they are loggerheads, you may skip this question and move 

on to question #8.  Additionally, if you are able to distinguish between species, you may 

answer this question about loggerheads, and answer question #8 for other species.  To 

answer this question, on Table 5, please indicate the months you observe 

LOGGERHEAD sea turtles in each site, and how frequently you observe them, by 

writing one of the following letters in each box:  

 N – indicates “never”, or that you never see turtles when you visit this site in a  given 

month 

R – indicates “rarely”, or that you see turtles only a few of the times you visit this site in 

the given month 

O – indicates “occasionally”, or that you see turtles about half of the time you visit this 

site in the given month 

F – indicates “frequently”, or that you see turtles almost every time you visit this site in 

the given month 

If you do not visit a site during a given month, leave that box blank. 

 

         TABLE 5. 
 

Lat/Lon 

Degree/ 

Minute/Sec 

Lat/Lon 

Decimal 

Degrees 

Site 

# 
Jan   Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

33:20.20/ 

75:29.28 

33.339/ 

-77.584 
002                         

33:52.50/ 

76:52.40 

33.684/ 

-76.861 
003                         

33:58.23/ 

76:47.13 

33.973/ 

-76.787 
004                         

33:59.20/ 

77:14.37 

33.989/ 

-77.227 
005                         

34:16.16/ 

76:22:16 

34.271/ 

-76.371 
006                         

34:30.25/ 

75:53.37 

34.507/ 

-75.877 
007                         

35:41.13/ 

75:29.2 

35.687/ 

-75.484 
008                         

35:60.56/ 

75:25.54 

35.999/ 

-75.415 
009                         

36:6.11/ 

75:29.28 

36.103/ 

-75.491 
010                         

36:20.55/ 

75:26.48 

36.332/ 

-75.430 
011                         

36:26.48/ 

75:40.23 

36.430/ 

-75.673 
012                         
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8. On Table 6, please indicate the months you observe other species of sea turtles in each 

site, and how frequently you observe them, including those species that may be 

loggerheads, but that you may not be able to identify.  Please fill in the boxes with an 

“N”, “R”, “O” or “F”, or leave them blank where necessary, just as you did on Table 5 

for question #7. 

 

          TABLE 6. 

 
Lat/Lon 

Degree/ 

Minute/Sec 

Lat/Lon 

Decimal 

Degrees 

Site 

# 
Jan   Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

33:20.20/ 

75:29.28 

33.339/ 

-77.584 
002                         

33:52.50/ 

76:52.40 

33.684/ 

-76.861 
003                         

33:58.23/ 

76:47.13 

33.973/ 

-76.787 
004                         

33:59.20/ 

77:14.37 

33.989/ 

-77.227 
005                         

34:16.16/ 

76:22:16 

34.271/ 

-76.371 
006                         

34:30.25/ 

75:53.37 

34.507/ 

-75.877 
007                         

35:41.13/ 

75:29.2 

35.687/ 

-75.484 
008                         

35:60.56/ 

75:25.54 

35.999/ 

-75.415 
009                         

36:6.11/ 

75:29.28 

36.103/ 

-75.491 
010                         

36:20.55/ 

75:26.48 

36.332/ 

-75.430 
011                         

36:26.48/ 

75:40.23 

36.430/ 

-75.673 
012                         
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Below are some photos of what the satellite transmitters look like that are attached 

to the sea turtles we are tracking. 
 

 
Photo from the South Carolina Sea Turtle Hospital 

 

 
Photo from the Karen Beasley Sea Turtle Hospital, Topsail Island, N.C. 

 

 
Photo from www.seaturtle.org.  This particular loggerhead was tagged at Bald Head Island in 

July 2006, and this data will eventually be included in this study.   

Photo copyright – Michael Coyne. 
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9. Have any of the sea turtles you, or others with you, observed had satellite transmitters 

like the ones above attached to their backs? 

_____ Yes  _____ No 

 

10. Specifically, if you are able to distinguish between species, have you observed 

loggerhead sea turtles with these transmitters attached to their shells? 

_____ Yes  _____ No  _____ Unsure which species 

 

11. Please indicate on Table 7a. which behaviors you have observed for sea turtles in the 

different locations where you have observed them by checking the appropriate boxes.  

Please indicate the species if possible, and indicate whether turtles observed at given 

locations have had satellite transmitters attached to them.  Table 7b. is optional, and is 

given in case you have observed multiple species of turtles in one site. 

 

 TABLE 7a. 

 

Lat/Lon 

Degrees/ 

Minutes/ 

Sec 

Lat/Lon 

Decimal 

Degrees 

Site # Feeding 

Resting 

at 

bottom 

Resting 

on 

surface 

Traveling/ 

deliberately 

moving 

Mating Other 
Loggerhead 

sea turtle 

Other 

species/ 

Unsure 

of 

Species 

Did 

this 

turtle 

have a 

satellite 

tag? 

Y/N 

33:20.20/ 

75:29.28 

33.339/ 

-77.584 
002 

      

 

  

    

33:52.50/ 

76:52.40 

33.684/ 

-76.861 
003 

      

 

  

    

33:58.23/ 

76:47.13 

33.973/ 

-76.787 
004 

      

 

  

    

33:59.20/ 

77:14.37 

33.989/ 

-77.227 
005 

      

 

  

    

34:16.16/ 

76:22:16 

34.271/ 

-76.371 
006 

      

 

  

    

34:30.25/ 

75:53.37 

34.507/ 

-75.877 
007 

      

 

  

    

35:41.13/ 

75:29.2 

35.687/ 

-75.484 
008 

      

 

  

    

35:60.56/ 

75:25.54 

35.999/ 

-75.415 
009 

      

 

  

    

36:6.11/ 

75:29.28 

36.103/ 

-75.491 
010 

      

 

  

    

36:20.55/ 

75:26.48 

36.332/ 

-75.430 
011 

      

 

  

    

36:26.48/ 

75:40.23 

36.430/ 

-75.673 
012 
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 TABLE 7b. 

Lat/Lon 

Degrees/ 

Minutes/ 

Sec 

Lat/Lon 

Decimal 

Degrees 

Site # Feeding 

Resting 

at 

bottom 

Resting 

on 

surface 

Traveling/ 

deliberately 

moving 

Mating Other 
Loggerhead 

sea turtle 

Other 

species/ 

Unsure 

of 

Species 

Did 

this 

turtle 

have a 

satellite 

tag? 

Y/N 

33:20.20/ 

75:29.28 

33.339/ 

-77.584 
002 

      

 

  

    

33:52.50/ 

76:52.40 

33.684/ 

-76.861 
003 

      

 

  

    

33:58.23/ 

76:47.13 

33.973/ 

-76.787 
004 

      

 

  

    

33:59.20/ 

77:14.37 

33.989/ 

-77.227 
005 

      

 

  

    

34:16.16/ 

76:22:16 

34.271/ 

-76.371 
006 

      

 

  

    

34:30.25/ 

75:53.37 

34.507/ 

-75.877 
007 

      

 

  

    

35:41.13/ 

75:29.2 

35.687/ 

-75.484 
008 

      

 

  

    

35:60.56/ 

75:25.54 

35.999/ 

-75.415 
009 

      

 

  

    

36:6.11/ 

75:29.28 

36.103/ 

-75.491 
010 

      

 

  

    

36:20.55/ 

75:26.48 

36.332/ 

-75.430 
011 

      

 

  

    

36:26.48/ 

75:40.23 

36.430/ 

-75.673 
012 

      

 

  

    

 
 

12. Are there any other locations which are not numbered on the map where you observe sea 

turtles? 

_____ Yes  _____ No 

 

13. If yes, could you please give a brief description of these observations, such as how 

common these observations are, what species are observed, and a description of the 

habitats where you observed sea turtles? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

______________________________ 

 

If you are able, please roughly indicate these locations by drawing on the map.  If you 

know the latitude and longitude, you may write this information on the map.  Also, if you 

are able to distinguish between the species, please indicate this as well.  You may use the 
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back of the map if necessary to write additional information.  Be sure to return the map 

with the survey if you write on it! 

 

14. When you are visiting these locations, do you encounter other people also using the area? 

_____ Yes  _____ No 

 

15. If yes, could you please give a brief description on Table 8 of other activities that people 

are engaged in when they are using these areas? 

 

               TABLE 8. 
 
Lat/Lon 

Degrees/ 

Minutes/Sec 

Lat/Lon 

Decimal 

Degrees 

Site 

# 
Description of other users and activities observed in this area. 

33:20.20/ 

75:29.28 

33.339/ 

-77.584 002 
  

33:52.50/ 

76:52.40 

33.684/ 

-76.861 003 
  

33:58.23/ 

76:47.13 

33.973/ 

-76.787 004 
  

33:59.20/ 

77:14.37 

33.989/ 

-77.227 005 
  

34:16.16/ 

76:22:16 

34.271/ 

-76.371 006 
  

34:30.25/ 

75:53.37 

34.507/ 

-75.877 007 
  

35:41.13/ 

75:29.2 

35.687/ 

-75.484 008 
  

35:60.56/ 

75:25.54 

35.999/ 

-75.415 009 
  

36:6.11/ 

75:29.28 

36.103/ 

-75.491 010 
  

36:20.55/ 

75:26.48 

36.332/ 

-75.430 011 
  

36:26.48/ 

75:40.23 

36.430/ 

-75.673 012 
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16. Do you know of other users of these areas who may be able to assist us in this study, or 

who may be interested in completing this questionnaire?  If yes, and if you are able, 

please provide their contact information below.  Alternatively, you may provide our 

contact information to them, and they may contact us directly, or they can find copies of 

this questionnaire at http://www.seaturtle.org/nc_survey/ 

 

Name:  

Mailing Address:  

 

 

Email: 

Phone: 

Other:  

 

 

Name:  

Mailing Address:  

 

 

Email: 

Phone: 

Other:  

 

17. As this study progresses, we may visit dive sites ourselves and/or wish to follow 

up on your responses to this questionnaire?  May we contact you again for either 

purpose? 

_____ Yes  _____ No 

 

18. If you are willing to be contacted again, please provide as much contact 

information as you wish, if it is different from the information that I used to 

contact you initially.  Please note, this information will be used for follow up 

purposes only.  Your responses and your contact information will be treated as 

confidential. 

 

Name:  

Phone:  

Email:  

Mailing Address:  

 

 

Other:  

 

 

19. If you have any additional comments, questions or concerns that you would like 

to express, please use the space provided below. 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________
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Thank you very much for your time and participation in this survey.  As per protocol with 

survey processes, your responses will remain confidential and will not be linked to you.  

However, we recognize that many participants are interested in receiving further information 

about this project.  Furthermore, some components of this study are available on 

http://www.seaturtle.org/nc_survey/ and additional information following this survey may also 

be posted to this public site.  As the results of this study are publicized, if you wish for your 

name, the name of your dive operation, or your information regarding observations of sea turtles 

or regarding your participation in this study, to be included in the results of this study and made 

publicly available, please contact us to further discuss this, or you may indicate this in the 

comments section above.  Otherwise, your anonymity will be protected.   

Additionally, please let me know if you would like any additional materials that may 

become available as they are related to this project, or results of this study, and I’ll be happy to 

provide them to you.  You may download copies of these survey materials at the website above.   

There has been some interest in participants having copies of the map to document where 

these turtles can be found, as well as for participants to keep records of where they observe 

turtles.  We are in the process of developing a shorter survey for operators to carry onboard for a 

continuous monitoring program.  Please check the website for more information on these 

initiatives.  Once developed, they will likely be available at this site for download.   

If you have any other questions regarding this project or the questionnaire you just 

completed, please feel free to contact me at: 

 

Nicole Saladin 

Phone: 478-454-7131 

Email: lns6@duke.edu 

Address: 1008 ½ Shepard Street 

Morehead City, NC 28557 

 

Please return this completed survey and the map in the pre-addressed, pre-stamped envelope to 

the address above.  The return address will not be linked with your responses.  This only helps us 

keep track of how many questionnaires we have distributed and received back.  Again, thank you 

for your time! 
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Appendix 2: View of online survey format.  The website for the International Sea Turtle 

Observation Registry (iSTOR) will have the following form.  Questions are presented clearly and 

concisely, with drop down menus available to answer questions.  Some answers for some 

questions will prompt additional questions to pop up, but these are not presented to every 

respondent so as to minimize confusion.  The additional questions and all possible responses to 

questions can be found in Appendix 4.  

International Sea Turtle Observation Registry 

Please report only "live" turtle sightings. If you see a dead sea turtle please visit our 
stranding page for information on reporting information to the proper authorities in your 
region. 

What was the turtle doing when you saw it?  

Health Status: The turtle was   

Approximate length of turtle (tip of head to tail):  

 

What were you doing when you saw the turtle?  

 

Did the turtle have any tags or identifying marks?  

 

Date of Observation: YYYY-MM-DD 

Time:  

 

Species Observed:  

 

Sighting Location: 

Country:  

State:  
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Nearest City:  

Latitude: Longitude: Lat/Lon Finder 
Describe Specific Location: 

 

 

Comments: 

 

 

Check this box if we may contact you for more details if needed?  

Observer Name:  

E-mail:  

Phone:  
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Appendix 3:  Schematic of Online Survey.  Boxes outlined in red are the original questions that every respondent will answer on the 

survey.  These questions automatically appear on the homepage for the survey.  Color-highlighted boxes and arrows indicate 

additional questions that will appear if a respondent selects that given answer.  All pre-selected answers to questions are presented as 

drop-down menus.  When respondents choose “other” or are asked to “describe” their answer, a free-response box appears and allows 

respondents to manually type their answer.  At the end of the survey, respondents are provided with open-ended response boxes to 

describe the location of the sighting, and provide any additional comments about the survey. 
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