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During 2010–2015, the Mississippi Sea Turtle Stranding and Salvage Network (STSSN) documented 1,073 sea turtles, primarily juvenile Kemp’s ridleys (Lepidochelys kempii), incidentally caught by recreational anglers. Due to increases in interactions, an angler interview survey was conducted during 2013 at six Mississippi fishing piers. Anglers were interviewed about fishing practices and sea turtle interactions. Interviewers conducted outreach and distributed Rehabilitation Hotline business cards. Angler participation was 86%, and over 60% used J-hooks and were not targeting specific species, which was similar to data collected from incidental captures reported to the STSSN. Over 58% of anglers used dead shrimp followed by cut up fish for bait. This greatly differs from STSSN reported captured sea turtles where 60% were caught on cut up fish and only 6% on dead shrimp. Over 18% of participants captured at least one sea turtle in the last 12 months. Anglers stated that nearly half of the sea turtles were taken for rehabilitation, 41% were released by the angler and 10% broke the line and swam away. Only 60% of anglers reported the capture because many were unaware they should report it. During and after the survey period, there was an increase in reported incidental captures, possibly indicating outreach is an effective means of increasing awareness and reporting. Recently, NOAA Fisheries developed a survey that can be used nationally to conduct similar research. We recommend conducting angler surveys every few years unless there is a noticeable change in incidental capture trends or angler practices.
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INTRODUCTION

Although the Mississippi (MS) coast is small with only 71 km of general coastline, the highly productive waters of MS Sound draws anglers from all over the state and the rest of the country (National Marine Fisheries Service, 2016). To provide access to fishing and other coastal marine resources, MS has over 200 public access points such as fishing piers, boat launches, and marinas1 in its three coastal counties. Access points increased following destruction of most fishing infrastructure by Hurricane Katrina in 2005 (Abbott-Jamieson and Ingles, 2015), and are relevant because recreational anglers in MS more than doubled from 2005 to 2015 (National Marine Fisheries Service, 2016, 2017). Piers and marinas are frequented by anglers whose fishing gear hooks many species of fish, sharks, and also sea turtles (Lyn et al., 2012; Coleman et al., 2016b). From 1998 to 2009 there were a total of ten reported sea turtle incidental captures in MS (Sea Turtle Stranding and Salvage Network [STSSN]2). However, beginning in 2010, the number of incidental sea turtle captures reported by recreational anglers began to rise considerably (Lyn et al., 2012; Coleman et al., 2016b). Whether the increased numbers were due to actual increases in numbers of captures, or rather increased awareness to report the captures is unknown. The increase occurred the same year as the Deepwater Horizon oil spill which resulted in hundreds of sea turtle strandings along the MS coast and considerable media attention. These data were collected through the National Oceanic and Atmospheric Administration (NOAA) STSSN, which works to document sea turtle strandings from Maine to Texas (TX). During 2010–2015, the STSSN documented 1,073 incidentally caught sea turtles along the MS coast (Figure 1), primarily caught from 29 different access points.
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FIGURE 1. Reported sea turtle species (n = 1,073) caught on hook and line by recreational anglers fishing on Mississippi piers from 2010 to 2015. Source: (NOAA Sea Turtle Stranding and Salvage Network [STSSN], https://grunt.sefsc.noaa.gov/stssnrep/).


The majority of incidental captures in MS from 2010 to 2015 were juvenile Kemp’s ridleys (89%) (Lepidochelys kempii) (STSSN2), which are the smallest and most endangered of all sea turtle species (Marquez, 1994; Caillouet et al., 2018; Wibbels and Bevan, 2019). Neritic zones in the Gulf of Mexico and western North Atlantic Ocean represent important foraging habitats for Kemp’s ridleys (National Marine Fisheries Service, U. S. Fish and Wildlife Service, and SEMARNAT, 2011). Satellite telemetry has shown the northern Gulf of Mexico as a primary foraging ground for Kemp’s ridleys (Shaver et al., 2013, 2016), and, specifically, the MS Sound represents an important recruitment and developmental habitat (Coleman et al., 2016a). This species was on the brink of extinction in the 1970s and 1980s, but it experienced a population recovery due to intense management and conservation efforts (National Marine Fisheries Service, U. S. Fish and Wildlife Service, and SEMARNAT, 2011). The higher number of turtles, combined with an increased number of anglers using recently constructed piers in coastal MS, may have resulted in the increases in incidental captures. Due to the high number of interactions, a pilot survey was developed in 2013 by NOAA’s National Marine Fisheries Service (NOAA Fisheries), NOAA’s MS Laboratories (MS Labs), and the Institute for Marine Mammal Studies (IMMS) to collect data on angler fishing practices and sea turtle interactions. Each survey concluded with outreach efforts aimed to educate anglers and curtail incidental captures. The ultimate goal was to determine if mitigation measures could be developed to minimize the number of recreational hook and line captures on MS fishing piers.



MATERIALS AND METHODS

To address the sudden rise of incidental sea turtle captures in MS, NOAA, and IMMS created a pilot survey with several objectives. The first was to gather data on angler practices and experiences on MS coastal access points, and the second was to determine frequency of both sea turtle incidental captures and reporting of captures to local agencies. The survey also served as an educational outreach tool to inform anglers about procedures they should take if they hooked a sea turtle.


Study Sites

Six fishing sites (Figure 2) were selected along MS’s three coastal counties. Sites were selected based on several factors including availability (many fishing piers and marinas in western MS were destroyed in 2012 storms), location, type of fishing access point, and number of previously reported incidental captures. If possible, the site with the highest number of incidental captures in each county was selected and also sites with zero or low reports to allow for comparison. Reported incidental captures at the sites ranged from zero to 56 reports (prior to the start of the survey). Sites included four fishing piers, a fishing bridge and a former marina. Jackson County piers included Pascagoula Beach Park Pier (PB; 30° 20.595 N, −88° 32.019 W; 305 m long), Chester M. McPhearson, Jr. Pier (CM; 30° 24.31 N, −88° 49.768 W, 165 m long) and the Ocean Springs Fishing Pier (OS; 30° 24.681 N, −88° 50.484 W; 402 m long) which opened in February 2012. Harrison County contained the two largest sites in the study. The newly constructed Old Biloxi Fishing Bridge (OBB) (30° 23.792 N, −88° 51.552 W) opened on April 30, 2013 and had reported incidental captures within 2 weeks. The OBB is 1,433 m long, has two lanes of traffic, sidewalks and lighting. The second site in Harrison County was the old Broadwater Marina (BW; 30° 23.503 N, −88° 57.760 W) site. The Broadwater Marina was destroyed in 2005 during Hurricane Katrina but the land is still accessible to anglers by vehicle and offers over 2,100 m of water access. Hancock County had the highest number of reported incidental captures at the survey start time. However, the Washington Street Fishing Pier (WS; 30° 18.137 N, −89° 19.642 W) was the only site selected because the other piers in Hancock County were still closed due to damage from Hurricane Isaac in 2012. The WS was also damaged in Hurricane Isaac and was closed from August 2012 through early June 2013. The WS has a 110 m fishing pier but also has an expansive parking area with fishing access and two jetties which add an additional 450 m of fishing access. In February 2012, informational signs about sea turtle incidental capture, handling, and reporting were placed on any MS fishing piers not already equipped with signs.
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FIGURE 2. Fishing sites selected for Mississippi angler surveys. Washington Street Pier (WS), Broadwater Marina (BW), Old Biloxi Fishing Bridge (OBB), Ocean Springs Fishing Pier (OS), Chester M. McPhearson, Jr. Pier (CM), and Pascagoula Beach Park Pier (PB).




Angler Survey

The MS Fishing Pier Angler Survey Cover Sheet (Supplementary Table 1) and Angler Survey (Supplementary Table 2) were designed based on similar surveys conducted by the Chicago Zoological Society/Sarasota Dolphin Research Program and the NOAA Fisheries Southeast Regional Office. The survey was designed using established methods (Robson and Jones, 1989) and incorporated a variety of questions to assess MS angler fishing practices and sea turtle interactions. All documents have undergone independent review pursuant to the Paperwork Reduction Act (PRA) of 1995 (44 U.S.C. 3501 et. seq.), OMB Control Number 0648-0774, and are compliant with The Privacy Act of 1974 (5 U.S.C. 552a). Collection of these data on sea turtle interactions in the pier-based recreational fishing sector is necessary to fulfill statutory requirements of the Endangered Species Act (16 U.S.C. 1531 et. seq.). All recorded data were entered and archived in a MicrosoftTM Access database.



Angler Interviews

Preceding the start of the survey, interviewers read a statement identifying that they were working with NOAA Fisheries and the IMMS to conduct a research study on angler fishing practices, the information collected would be combined with responses provided by other recreational anglers and used only for scientific research, statistical and publication purposes. Anglers were advised the survey would take about 5 min, participation was completely voluntary and all answers were confidential. No minors were interviewed for this study and no personally identifiable information was recorded. Lead researcher contact information was available upon request if participants had questions about the research or respondent rights.

Prior to conducting the interviews, eight staff and interns were trained to deliver the survey in a consistent manner to ensure standardized measurement (Fowler, 2014). Interviewers received training on survey objectives, and sea turtle outreach information, and were supervised during initial surveys to ensure consistency. All interviewers were also trained on how to safely handle an incidentally caught sea turtle, in the event that one was hooked while interviewers were present at fishing locations. Interviewers were equipped with survey materials, Rehabilitation Hotline business cards, and large plastic bins to safely transport a sea turtle, if necessary.

Interviews were conducted one-on-one by staff and interns from MS Labs and IMMS. These were done opportunistically (due to staff availability) from late June through September 2013, and occurred on weekends and week days. Starting time (morning, midday, and evening) and survey site varied to achieve a representative sample (Fowler, 2014). Interviewers documented wave height and tidal conditions, number of anglers and lines in the water and number of anglers declining to participate. The goal was to interview all anglers present at the site, if possible. If time or weather prevented completion of angler interviews, counts of anglers and lines fished were conducted for missed anglers. Anglers were asked questions such as state residency, where and when they preferred to fish, target catch, bait and hook type, fish cleaning and bait disposal practices. The final set of questions was specific to sea turtles observed or incidentally captured within the last 12 months in MS. If the angler had incidentally captured a sea turtle they were asked where and when the most recent capture occurred, interaction type (hooked or entangled), outcome of the capture (line broke, turtle released, turtle taken to rehabilitation facility) and if the angler reported the capture to the stranding network or state agency.

Interviews concluded with angler outreach where anglers were told about sea turtles found in MS waters, fishing practices that can reduce interactions (i.e., do not cast in the direction of a sea turtle or discard unused bait in the water), and what to do if they accidentally caught a sea turtle. This included advice to immediately call the rehabilitation center hotline, do not pull a sea turtle up by the line but instead use a net or walk it down to the beginning of the pier, and do not cut the fishing line and release the animal. Business cards with the rehabilitation center hotline number were distributed and advised to be placed in anglers tackle boxes, wallets, or glove boxes since vehicles were often in close proximity to anglers. Typical interviews and outreach lasted 5 to 10 min but frequently took longer as anglers were interested in learning about sea turtles and sharing stories of incidental captures.



Sea Turtle Incidental Capture Data Collection

Beginning in 2012, the MS STSSN introduced the Sea Turtle Incidental Capture Intake Form (STICIF) to collect information on fishing gear and interaction type. This was collected in addition to the standard STSSN data (e.g., date, location, species, size, etc.). When an angler reported an incidental capture they were asked about fishing practices such as target species, hook type, and bait type used at time of capture. Details on interaction type (i.e., hooked, entangled), gear location (i.e., tongue, esophagus, beak) and outcome (i.e., released by angler, rehabilitated and released, died) were recorded by the veterinarians and staff at IMMS upon admission into rehabilitation. STICIF data from 2012 to 2015 were then compared to angler survey results.



RESULTS


Study Sites

The six selected piers comprised 45% of reported incidental captures prior to the start of the survey, and 53% of reported captures post survey. From 2010 to 2015, the WS pier followed by BW site had the highest numbers of reported captures, 254 and 160, respectively (STSSN2). Anglers interviewed also reported catching the majority of sea turtles at these two sites but reported more captures at the BW site than the WS pier. The PB site, which had zero reported incidental captures prior to the survey, had 19 reported captures post survey through 2015. The other sites (CM, OS) with low reports pre survey (9 total) continued to have low numbers post survey, 12 additional reports. Site size did not have any apparent influence on the numbers of incidental captures.



Angler Demographics

Surveys were conducted on 28 days at 81 site visits over the 3-month period. Angler and line counts were completed at 91% of site visits. Interviewers observed 1,042 anglers fishing using 1,283 fishing poles. The majority of anglers were observed at the two largest fishing sites, OBB (44%, n = 459) and BW (24%, n = 246). Over half (63%) of the site visits were conducted Monday through Thursday. Although only 37% (n = 30) of site visits were Friday through Sunday, 42% of surveys (n = 160) were completed during weekends. Over 54% of anglers (n = 565) were fishing during a falling tide followed by nearly equal numbers fishing during high (20%, n = 211) and rising (18%, n = 186) tides, and only 8% of anglers (n = 82) were fishing during low tide.

Anglers had a high willingness to participate, resulting in 382 completed surveys from 534 anglers approached. During the survey period, 15% (n = 79) of anglers approached had already participated in the survey and were not interviewed a second time. Only 12% of approached anglers (n = 63) declined to answer survey questions and 2% (n = 10) of anglers did not participate due to language barriers. Therefore, only 14% of approached anglers were unwilling to participate resulting in 86% of anglers participating. The majority of anglers surveyed (89%, 336 out of 377 responses) were from MS, 83% were from the three coastal counties. Anglers from Louisiana (LA), Alabama (AL), and Florida (FL) comprised 5% of anglers surveyed. Almost half of the anglers interviewed reported they fished year round. Although seasonal fishing also occurred, 36% fished primarily in summer, 13% in spring, 5% in fall, and only 1% in winter. Few respondents were “new to fishing” (15%) or “occasional” (1–15 times per year) anglers (8%). The majority were experienced anglers who fished 16–50 days (25%) or more than 50 days per year (52%). Time of day anglers reported fishing varied for most (43%) although ∼38% of anglers preferred to fish in the morning. A preference for all day fishing was reported 19% of the time and ∼11% of respondents reported fishing in evening or night hours.

Unused bait was discarded into the water by 44% (n = 163 of 374 responses) of anglers surveyed and sometimes discarded 12% (n = 44) of the time. The remaining 45% (n = 167) of anglers either said they fished until all of the bait was gone or kept it for another day. While bait was discarded into the water nearly half of the time, that was not the same for fish discards. Most anglers surveyed (86%, n = 318 of 371 responses) did not clean fish at the fishing piers or discard carcasses into the water. Although, the few anglers who cleaned carcasses on the pier discarded those remains 85% of the time.



Angler Survey and STSSN/STICIF Comparisons

Most anglers surveyed (65%, n = 247) were not targeting a specific fish species. Those that were targeted were drum (14%, n = 53), primarily red drum (Sciaenops ocellatus) or black drum (Pogonias cromis), and trout (Sciaenidae) (11%, n = 41), speckled trout (Cynoscion nebulosus) or sand seatrout (C. arenarius). Even fewer anglers targeted sharks (Carcharhinidae), flounder (Paralichthys sp.) or other species (≤4% each). Over 63% of anglers (n = 239) reported using J-hooks and 22% (n = 84) reported using circle hooks. Considerably fewer anglers used kahle hooks, jigs and other hook types (Table 1). Those results were very similar to STICIF data collected at the time of incidental capture during 2012–2015. Those data found J-hooks comprised over half of documented captures, followed by circle hooks, kahle hooks and other types of gear (Table 1). Overall, an average of 58% of anglers interviewed were using dead shrimp (Penaeus sp., range: 28–73%) followed by cut up fish (21%, range: 3–69%) for bait and 10% (range: 0–13%) of anglers used live shrimp (Table 2). Results for individual piers varied considerably, 69% of anglers on the WS pier and 48% of anglers on PB pier used cut up fish as their primary bait. Mullet (Mugil cephalus) and Atlantic croaker (Micropogonias undulatus) were the most common fish used as cut bait. Dead shrimp was the primary bait used at the remaining sites. According to the STICIFs, over 60% of sea turtles were caught by anglers using cut up fish and only 8% on dead shrimp (Table 2). Mullet and Atlantic croaker were still the top species consumed by sea turtles at fishing piers, according to STICIF data. Bait data were not available for 23% of sea turtle captures.


TABLE 1. Hook type used by recreational anglers during the 2013 Angler Survey and 2012–2015 sea turtle incidental captures.
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TABLE 2. Bait type used by recreational anglers during the 2013 Angler Survey and 2012–2015 sea turtle incidental captures.

[image: Table 2]Sea turtles were observed swimming near fishing piers by 37% of anglers surveyed (n = 139), and 28% of anglers (n = 104) we spoke to reported they saw someone catch a sea turtle within the last 12 months. During the last year, 18% of anglers (n = 66) had personally caught one sea turtle and some reported capturing multiple sea turtles. Anglers reported the majority of sea turtle captures (75%) occurred between June and August. Results are similar to STSSN data (n = 1,073) where 80% of captures occurred in May through August with an additional 10% of captures reported in September. According to the MS STSSN2, all sea turtles captured and measured (n = 876) were juveniles or sub-adults [range 19.5–72.5 cm straight carapace length (SCL)]. The mean SCL for Kemp’s ridleys, loggerheads (Caretta caretta) and greens (Chelonia mydas) was 31, 36, and 33 cm, respectively.

The anglers interviewed reported that most sea turtles were hooked (94%) by the fishing gear and 3% were entangled in the line. Some sea turtles (3%) were both hooked and entangled in the line. Data regarding specific hook location were not collected. STICIFs documented similar trends. Not all anglers were available for interview when responders arrived to pick up the incidentally caught sea turtle. As a result, approximately 12% of interaction types were unknown. Of those captures where STICIF data are available (n = 1,012), the majority (84%) of sea turtles were hooked, 2% were entangled and only 1% were both hooked and entangled. Most sea turtles (92%, n = 737) were hooked while actively targeting the bait and only 8% (n = 63) were externally foul hooked. The esophagus was the most common (57%) internal hook location followed by unspecified mouth areas (17%). Most sea turtles were foul hooked in the flipper (n = 52, 83%). Interviewed anglers in our study stated that hooked sea turtles broke the line and swam away in 11% of the incidents. Many anglers (41%) released the sea turtles at the fishing pier while others (48%) called the stranding hotline so the sea turtle could be taken to IMMS for rehabilitation. Surveyed anglers said they reported the incidental capture 60% of the time, therefore, nearly half of incidental captures beginning summer 2012 to summer 2013 were undocumented. During angler outreach, interviewers learned that many anglers were unaware that sea turtles were in MS waters or that they should report incidental captures.



DISCUSSION

The interactions between sea turtles and commercial fishing has been studied extensively (Henwood and Stuntz, 1987; Poiner and Harris, 1996; Sasso and Epperly, 2006) but limited information is publicly available for sea turtle interactions with recreational hook and line fisheries. The TX STSSN has documented recreational captures since the early 1980s (Cannon et al., 1994), and Rudloe and Rudloe (2005) reported on Kemp’s ridleys incidentally captured by Florida (FL) anglers from 1991 to 2003. Incidental captures have occurred along both the Gulf of Mexico and western North Atlantic coasts (STSSN2). Observations in MS were similar to those in Virginia (VA) where incidental captures increased from 2013 to 2017 and Kemp’s ridleys were the dominant species captured (Rose et al., 2018). It is likely that incidental captures are also unreported because anglers are either unaware, unable or unwilling to report the incident. The Federal Kemp’s Ridley Recovery Plan identifies the reduction of hook and line interactions as a high priority action (National Marine Fisheries Service, U. S. Fish and Wildlife Service, and SEMARNAT, 2011). A nearly eightfold increase in reported incidental captures in Mississippi in 2012 (Figure 1) prompted the development of the STICIF to gather data on hook and line captures. However, data on angler practices must also be obtained in order to determine if mitigation measures could be developed to minimize the number of recreational hook and line captures.

Data from the MS STSSN and STICIF indicated incidental captures in MS were similar to those in VA, TX, and FL. Juvenile Kemp’s ridleys (20–40 cm SCL size range) were the dominant species captured in all locations (Cannon et al., 1994; Rudloe and Rudloe, 2005; Seney and Musick, 2005; Rose et al., 2018). Although crustaceans, mainly crabs, are known as the primary diet for Kemp’s ridleys, fish bait was heavily consumed in all locations (Cannon et al., 1994; Rudloe and Rudloe, 2005; Rose et al., 2018). Diet studies and necropsies of stranded Kemp’s ridleys also indicate that fish, likely bycatch discards, are a common prey item (Stacy, 2015; Ramirez et al., 2020). However, regional differences did exist because angler practices often vary by location and target species. In VA, squid was the primary bait type for anglers and the majority of hooked turtles (Rose et al., 2018). In MS, squid was rarely used as bait on fishing piers. In both MS and VA, J-hooks were the most commonly observed hook type followed by circle hooks (Rose et al., 2018). Based on our survey results, the most promising mitigation measure to reduce sea turtle incidental captures is to limit or eliminate the use of fish as bait. There was a notable difference between the bait type used by anglers interviewed (dead shrimp) and the bait type used by anglers that incidentally caught sea turtles (dead fish). This idea is supported when individual fishing sites were examined. Anglers interviewed at WS, were primarily using fish as bait, which may explain the high number of incidental captures at this location. Anglers at BW, second highest reported captures, reported using dead shrimp (44%) and fish (31%). During 2012–2015, 635 sea turtles were captured by anglers using dead fish as bait versus only 81 sea turtles caught on dead shrimp. However, this would likely not be favored by the fishing community and prove very difficult to enforce. It would also not reduce foul hooking interactions. Anglers could be encouraged to use non-stainless steel or barbless hooks, especially during spring and summer when turtles are present (Coleman et al., 2016a), and according to our findings, anglers are most likely to be fishing. Areas with fishing piers should promote the safe handling of captured sea turtles and reporting of captures so animals can receive proper medical attention. The IMMS has successfully rehabilitated and released 96% of incidentally captured sea turtles (Coleman et al., 2016b). Many of these sea turtles had multiple ingested hooks indicating that they were previously captured (Heaton et al., 2016). Depending on the hook location, medical intervention, if available, is necessary to decrease the likelihood of a mortality.

The STSSN has no way of knowing how many incidental sea turtle captures go unreported annually, however, since 2013 the number of sea turtles released by anglers on site has decreased over time. According to the STSSN, in 2012, 18% of incidentally caught sea turtles were released by anglers or broke the line and swam away. Our 2013 Angler Survey included outreach and education at the end of every interview to ensure that anglers were aware of what to do if they caught a sea turtle and who to call to report the incident. During discussions with anglers, interviewers learned that many of the anglers did not know they should report all sea turtle incidental captures. The number of reported sea turtle incidental captures increased throughout the survey period and continued into the fall; according to the STSSN, 2013 had the highest number of reported captures to date (n = 265). Post survey, reports occurred from every site, including PB, which had zero reports prior to our survey. Three times more incidental captures were reported to the STSSN in August through October 2013 than in the three previous years. The following 2 years also had high reported incidental captures of 250 or more. Anglers began reporting sea turtle incidental captures when the line broke and the sea turtle swam away. Outreach efforts likely helped contribute to this increase in reported captures and sea turtles receiving treatment and rehabilitation for any injuries.

The 2013 pilot survey was one of the first attempts nationally to obtain information from anglers regarding fishing practices and sea turtle interactions on fishing piers. Since sea turtles are a protected species we were not sure if anglers would be willing to discuss past interactions. This created the potential for social desirability bias among respondents, especially in regards to sensitive questions such as asking respondents if they reported incidental sea turtle captures (Connelly et al., 2012). Techniques such as randomized response or having participants self-administer sections of the questionnaire (Nederhof, 1985) could address biases in future studies. We had an 86% response rate; on average only one angler (range 0–9) refused to participate at each site. Therefore, anglers were willing to participate and the majority of anglers answered all questions. Only questions regarding discarding unused bait and location of fish cleaning were not answered by all anglers. Many federally funded surveys strive for response rates of 75–80% (Draugalis et al., 2008; Hendra and Hill, 2019) and those targets were exceeded in this survey. Staff and intern availability limited the survey to summer months and opportunistic rather than standardized sampling design. Although the timing was ideal to match up with when anglers are most likely fishing (according to our findings), and sea turtles are present in MS waters (Coleman et al., 2016a). Interviewers even encountered 15% of anglers that had already participated in this study. In the future it would be useful to conduct Angler Surveys in the spring, fall, and winter months to both compare against and confirm these preliminary findings.

The incidental capture of juvenile sea turtles by hook and line, and the impacts of those captures are not documented as consistently as sea turtle strandings. It is recommended that stranding networks conduct outreach and education in areas where sea turtles are likely to interact with recreational anglers. Implementation of the STICIF by all STSSN partners would greatly increase our knowledge of factors associated with sea turtles feeding on fishing piers. Since 2013, the original survey has been amended and improved. The success of this pilot survey resulted in NOAA Fisheries developing a survey and instruction manual3 that can be used by other states and organizations to conduct similar research in their respective areas. Since recreational interactions have increased, funding is becoming available to study this issue. The Region-wide Trustee Implementation Group (TIG) noted projects that “Reduce sea turtle bycatch in pier- and shore-based recreational fisheries by evaluating, developing, and implementing conservation measures (Approach 4: Technique 1)” were considered a priority area for Region-wide TIG restoration consideration4. By expanding the survey regionally or nationally, data can be compared to determine if trends exist throughout the Gulf of Mexico and Atlantic states. Other stranding networks are now using the STICIF and results could be compared to angler surveys. The combination of these two data sets could allow managers to determine types of mitigation measures that could be implemented to reduce the number of sea turtle incidental captures on fishing piers.

Angler surveys likely only need to be conducted every few years unless there is a noticeable change in incidental capture trends. The number of reported incidental captures in MS in 2014 (n = 299) and 2015 (n = 250) were consistent to the previous years (2012–2015 mean = 255) before drastically falling from 2016 to 2019 (averaging 24 captures annually). It is unknown whether this decrease was due to lower populations of immature Kemp’s ridleys in the MS Sound, decreased numbers of sea turtles feeding at fishing piers, a need for regular angler outreach or a recent hesitance of recreational anglers to report captures. During 2012–2019, documented sea turtle strandings in MS also varied greatly from as low as 68 in 2015 or as high as 213 in 2013 with an annual mean of 142. Interestingly enough, a large-scale mortality event occurred in Kemp’s ridleys in 2010, and the population trajectory has not recovered from pre-2010 estimates (Gallaway et al., 2016; Caillouet et al., 2018). Instead, annual nesting numbers have shown fluctuations since 2010, and these fluctuations may indicate that this species has reached carrying capacity within the Gulf of Mexico, potentially because of decreased prey population levels (Gallaway et al., 2016; Caillouet et al., 2018). These decreased prey population levels (particularly blue crabs) could have partially provided impetus for immature Kemp’s ridleys to forage around recreational fishing piers. Nevertheless, the recent decline in reported incidental captures could be a reflection of decreased nesting numbers, given the 2–4 years of lag time for immature individuals to recruit to neritic habitats. This may be the case in 2017, which had both low stranding and incidental capture numbers. During 2016–2019, the annual stranding average was 132 animals, suggesting that sea turtles are still present in the MS Sound. If incidental capture numbers continue to be low throughout MS, researchers should determine if recreational anglers are still willing to report incidental captures by initiating another Angler Survey and outreach.
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1https://gis.dmr.ms.gov/PublicAccess/

2https://grunt.sefsc.noaa.gov/stssnrep/

3https://www.fisheries.noaa.gov/national/marine-life-distress/sea-turtles-and-recreational-fishing

4https://www.gulfspillrestoration.noaa.gov/2019/09/submit-your-ideas-region-wide-trustee-implementation-group-restoration-planning
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Incidental capture data from Sea Turtle Incidental Capture Intake Form (STICIF)
used by the MS Sea Turtle Stranding and Salvage Network.





