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Executive Summary: 

 

Light pollution can negatively impact nesting sea turtles by deterring females from 

nesting on brighter beaches and disorienting hatchlings. An understanding of light pollution can 

inform effective management strategies that balance recreational use and nesting sea turtles. This 

study sets out to determine the relationship between light pollution and sea turtle nesting on 

South Core Banks in Cape Lookout National Seashore, North Carolina. By understanding the 

relationship between light pollution and sea turtle nesting habits on Cape Lookout National 

Seashore, managers are better able to create strategies to mitigate human impacts on endangered 

sea turtles. This study collects combined data on light pollution from human activities and 

nearby towns of Carteret County and gives recommendations for the park to reduce light 

pollution impacts on nesting sea turtles.  

Data were collected using a Sky Quality Meter (SQM) to record light pollution levels at 

each mile marker along South Core Banks. Data were collected during the new moon in August 

and September and marked on a map in ArcGIS Pro. Data from each mile marker were 

interpolated to create a more continuous visual of light pollution levels across the shoreline. 

Light levels in August and September were averaged and overlaid with sea turtle nesting data 

collected by park staff during the 2025 sea turtle nesting season (May-September 2025). 

Additionally, this study collects data on human activity at night during August and September. 

These data were categorized by mile marker, activity type, and type of light produced by the 

activity. This data contributes to previous human activity data collected by Duke Engage to 

quantify human activity on the beach at night and light created by these activities.  

 

Key Findings: 

1. Average light pollution levels ranged from an SQM score of 21.00-21.5 mags/arcsec2. 

This shows little variation in light pollution levels between even the darkest and lightest 

readings between points on South Core Banks. 

2. A Spearman correlation test between average light pollution levels and sea turtle nest and 

false crawl distribution showed no statistically significant correlation between sea turtle 

nesting and false crawl distribution and light levels. This is likely due to the low variation 

in light pollution levels across the shoreline.  

3. South Core Banks was generally darker in August compared with September, which 

aligns with an increase in the quantity of human activity in September compared with 

August.  

 

Recommendations: 

1. Cape Lookout National Seashore should build a study focused on human activity and its 

correlation with sea turtle nesting behaviors. This study did not determine how human 

activity may have impacted light pollution readings, but it is possible nearby campfires, 

or headlights may have influenced SQM readings. Future studies should take readings at 
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each section of beach where human activity occurs to determine if it significantly impacts 

light readings and if there is any relationship between high human activity and sea turtle 

nesting density. This information can inform policies and regulations that focus on 

human behavior such as restricting driving after dark, limiting campfires to a certain 

hour, and requiring all camper lights and tent lights be turned off at a certain hour, among 

others. 

2. Cape Lookout National Seashore management should compare North Core Banks with 

the results of the South Core Banks and Shackleford Banks as well as other nesting 

beaches in Carteret County, NC to create a more comprehensive dataset of light pollution 

on sea turtle nesting beaches. This information may help inform future county or state 

policies that regulate the wavelength and type of light allowed in coastal communities to 

help mitigate impacts on sea turtle nesting. 

3. It is recommended that a land rover be used to collect continuous SQM readings along 

the beach to improve the accuracy of results and limit the reliance on interpolation to fill 

in data gaps. 

4. Cape Lookout National Seashore is recommended to repeat this study using a fisheye 

lens camera and Sky Quality Camera software or DiCalum software. Using a fisheye lens 

and Sky Quality Camera software is becoming more accepted in the Artificial Light at 

Night community and is believed to give more accurate light readings. These readings 

may be more accurate than those collected with the SQM and may give a different 

understanding of light pollution distribution. 

5. It is recommended that more data be collected over the entire sea turtle nesting season 

(May-September). Monthly light pollution data can then be compared with nesting data 

per month to better understand how light pollution may vary over the sea turtle nesting 

season and determine if monthly variations have any significance in relation to sea turtle 

nesting behavior.  
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Abstract: 

 

Light pollution can negatively impact nesting sea turtles by deterring females from nesting on 

brighter beaches and disorienting hatchlings. An understanding of light pollution can inform 

effective management strategies that balance recreational use and nesting sea turtles. This study 

uses a Sky Quality Meter (SQM) on Cape Lookout National Seashore, North Carolina to 

determine anthropogenic sky glow along the beach and any correlation with sea turtle nesting on 

South Core Banks. It also characterizes light pollution associated with specific human activities. 

The study concludes that South Core Banks is generally dark and light pollution has little to no 

correlation with sea turtle nesting on these shores. Based on results and study limitations, this 

study recommends future studies that create a more comprehensive database on light pollution in 

the entire park and new methods of data collection to better inform future management 

strategies.  

 

 

Introduction: 

 

Human activities have long been known to impact sea turtle nesting behaviors, and 

understanding these impacts is necessary to create management strategies that will allow people 

and sea turtles to coexist. Light pollution (sometimes referred to as Artificial Light at Night, or 

ALAN) from nearby infrastructure can disorient sea turtle hatchlings that rely on the horizon, 

typically illuminated by the moon, to find the ocean (Blythe, 2025). Nesting females may be 

deterred by artificial light on beaches and either avoid bright beaches, or attempt to nest and 

decide against it, known as a false crawl (Blythe, 2025). Many studies have been done in areas of 

high sea turtle nesting rates to understand the implications of light pollution on nesting behavior 

(Vandersteen, 2020). Behavioral studies have determined the wavelengths and colors of light that 

attract sea turtles, and wavelengths and colors that have less effect on sea turtles (Isaza, 2025). 

The understanding of wavelength and color preferences has informed policies for light restriction 

on beach front infrastructure to limit impacts on sea turtles.  

 

Studies like Isaza, et al looked at light structures on beach front infrastructure such as path 

lighting along shorelines and lights on beachfront properties. Wavelengths of sky glow from 

nearby cities, however, is hard to measure, and few studies have been done to determine 

preferences to sky glow intensity in sea turtle nesting preferences. Collecting data using light 

measurement tools that are easy to use, like a Sky Quality Meter or cameras, can provide quick 

information on general sky glow in a region and help determine a threshold of light pollution that 

affects sea turtle nesting behavior which can inform policy and management strategies. This 

study focuses on light pollution on Cape Lookout National Seashore in North Carolina, to help 

inform management strategies to reduce impacts on sea turtle nesting in the park. 
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Sky glow from nearby infrastructure in Carteret County, including Beaufort and Morehead City, 

is visible from Cape Lookout National Seashore and may impact sea turtle nesting behavior 

(Figure 1). Studies from Shackleford Banks, Fort Macon, and Atlantic Beach, North Carolina, 

show increased nesting density on darker beaches, and decreased nesting density on brighter 

beaches (Windle, 2018). Understanding light pollution and sea turtle nesting behaviors on Cape 

Lookout National Seashore can create a more comprehensive dataset for the beaches in Carteret 

County and build a stronger understanding of general light pollution impacts on sea turtle nesting 

in the area to inform future policies and management strategies for both Cape Lookout National 

Seashore and the surrounding county.  

 

 

 

Study Site 

Cape Lookout National Seashore is a group of barrier islands located off the Eastern coast of 

North Carolina. There are three islands that make up the National Seashore: Shackleford Banks, 

North Core Banks and South Core Banks (NPS, n.d.). Cape Lookout is well visited, hosting 

552,786 people in 2024 (NPS, n.d.). It is popular for day visits, camping, ranger programs, beach 

driving, fishing, and shelling.  

 

People share the park with many species including two protected species of bird (the American 

Oystercatcher and the Piping Plover), and four species of sea turtles all protected under the 

Endangered Species Act (Protected Species, 2025). Turtle species include Kemp’s Ridley, 

Green, Leatherback, and Loggerhead sea turtles, and all use Cape Lookout’s shores as nesting 

grounds (NPS, 2023). In 2025, there were 230 nests accounted for on Cape Lookout National 

Seashore across all three islands (Seaturtle.org, 2026). Managing a park for both people and 

Figure 1 Light pollution seen from mile marker 35 on Aug 23, 2025 on South Core Banks, Cape Lookout National 
Seashore. This sky glow is coming from Morehead City and Beaufort. Photos from left to right are taken of the South 
horizon, North horizon, and zenith. 
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protected species requires well informed management strategies that can balance people’s 

actions as well as protect endangered and threatened species, including sea turtles. 

 

Data were collected on the South 

Core Banks of Cape Lookout 

National Seashore. South Core Banks 

is 23 miles long, demarcated by a 

mile marker at each mile. Driving, 

camping, campfires, shelling, and 

fishing are all permitted and are a 

part of the management and 

regulation strategies in the park. On 

the North end of the island there is a 

group camp (Great Island cabins) 

where cabins are rented for overnight 

stays. There is a lighthouse located 

between mile 41 and 42 that runs 

nightly. In addition, it is a nesting site 

for green sea turtles, loggerhead sea 

turtles, and occasionally leatherback 

and kemp’s ridley sea turtles. 

 

The objective of this study is to help 

inform management strategies for 

Cape Lookout National Seashore to 

mitigate impacts on sea turtle nesting 

with regards to light pollution. 

Understanding how light pollution 

might impact nesting sea turtles on 

South Core Banks can inform management strategies that will minimize light pollution and 

reduce impacts on nesting sea turtles. Strategies may include closing sections of beach with high 

nesting density or restricting light sources like campfires during nesting season. This has been 

successfully done elsewhere such as in Brevard County, Florida, where light restrictions during 

sea turtle nesting season are in place to reduce impacts on nesting and hatching turtles 

(Randolph, 2024). Additionally, there may be implications for planting more vegetation in 

sections of beach with high levels of brightness to block sky glow and limit light pollution.  

 

 

 

 

Map 1 Cape Lookout National Seashore, North Carolina 
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Methods: 

 

Light pollution data were collected using a Sky Quality Meter (SQM). Data were collected 

during the new moon in August and September 2025 which coincide with the final two months 

of sea turtle nesting season in North Carolina. Data on sea turtle nesting were collected by 

National Seashore staff. This study also monitored human activity from June to September 2025 

to categorize kinds of activities done on the beach and light emitted from these activities. Data 

collection for human activity was modeled after similar efforts to log human activity on Cape 

Lookout National Seashore by previous studies from Duke 

Engage students. Similar categories for human activity 

characterization and light pollution were used from Duke Engage 

studies to maintain consistency in data collection.  

 

Tools 

Light pollution data were collected using a Unihedron Sky 

Quality Meter (SQM) tool. This tool is widely used by scholars 

and park managers for light pollution data collection. It measures 

the brightness of the sky in magnitudes per arcsecond 

(mags/arcs2). It is important to note that the higher the SQM 

score, the darker the sky. Unihedron SQM reads up to 23.0 

mags/arcsec2, however, it is unlikely to read anything above 22.0, 

which is considered pristine dark sky and distinguished by the 

Milky Way being clearly visible (Sky Quality Meter, 2026). 

 

Human activity data were collected and categorized into 

predesignated categories under the umbrella of “activity” and 

“light source.” Each was marked for the upcoming mile marker 

as researchers were driving. Table 1 shows a template of the table 

used for human activity data collection. 

 

The Unihedron Sky Quality 

Meter (SQM) is a handheld 

tool to measure light in a 

night sky. It measures light 

in units of mags/arcsec2. 

Values range from 16 

(essentially standing under 

a light) to 22 (considered 

pristine dark sky and clear 

visibility of the Milky 

Way). A change in 1.0 

mags/arcsec2 translates to a 

reading being ~2.5 times 

brighter or darker than the 

compared score.  

 

 
Figure 2 Unihedron Sky 

Quality Meter (SQM). Image 

acquired from Agena Astro 

SKY QUALITY 

METER (SQM) 
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Date Time Notes Mile Marker Type of Activity Count Type of Light Present Count 

    

  

  

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other (specify)   

Table 1 Template of table used to record human activity and light pollution. 

 

Data Collection 

Light data were collected during the new moon of August and September 2025 to focus on 

anthropogenic light pollution and avoid confounding light from the moon. Date ranges included 

8/23/2025-8/25/2025 and 9/20/2025-9/22/2025. Data were collected from 9pm- 2am EST 

depending on tides and to coordinate timing with astronomical twilight. Astronomical twilight is 

the darkest of the three twilight phases (astronomical dusk, astronomical twilight, astronomical 

dawn) and is the preferred time to collect night light data as it avoids any sunlight that might 

affect SQM scores (Bikos, n.d). Measurements were taken at five meters below the high tide line 

and at each mile marker which coincides with sea turtle nesting data collected by the park. These 

methods were modeled from a similar study evaluating sea turtle nesting and light pollution near 

Australia’s Great Barrier Reef (Vandersteen et. al, 2020). 

 

The SQM was pointed to the zenith (directly up to the sky), the North horizon, and the South 

horizon and numbers were recorded accordingly. If there was inconsistent light that disrupted 

readings (such as a car passing by), data were recollected once the disturbance subsided to get 

the most consistent brightness at the given spot. Only the zenith recordings were used following 

guidance from Vandersteen et. al. 

 

Sea turtle nesting data were acquired through Cape Lookout National Seashore. Park staff 

collected this data daily (except for days the park was closed) from May-September 2025— sea 

turtle nesting season in North Carolina. Data used for this project includes nest locations and 

false crawl locations. Relocated nests were not included. Since relocated nests are not an 

accurate representation of where a turtle nested, they were not included in data analysis. This 

exclusion ensured comparisons were made between light pollution and nests that were laid in 

their initial location. 

 

Human activity was observed and characterized based on one of eight categories laid out by 

previous data collected from Duke Engage. Data were collected to correspond with the upcoming 
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mile marker. For example, if a person was fishing on the drive towards mile marker 43, they 

were marked as “fishing” for mile marker 43, even if mile marker 42 was closer to where the 

activity occurred. This ensured consistency across recordings. Observations were categorized by 

mile marker, type of activity, and the source of light. For simplicity, each group was counted as 

“one” tally. If there was a group of 10 people around a campfire, for example, “one” was tallied 

under activity “campfire”. Table 1 provides an example of the data collected for human activities 

in September 2025 at two mile markers. A full dataset for human activities from June-September 

2025 can be found in the Appendix. 

 

 
Table 2 Example of human activity data recorded in September 2025. The rest of this table and data of human 
activities for June-September 2025 can be found in the Appendix. 

 

Analysis: 

 

Sky Quality Meter measurements from August and September were uploaded to ArcGIS Pro to 

visualize differences in light levels between mile markers and between months. Only 

measurements of the zenith were used, as that is the appropriate method for SQM data collection 

when studying light pollution. Data corresponded to a specific latitude and longitude (equivalent 

to mile markers on the beach). To understand light levels along the shoreline, light points were 

interpolated using the IDW tool in ArcGIS Pro to fill in data gaps between each mile marker. In 

September, samples were collected at each mile marker, so data was interpolated between every 

mile marker. In August, samples were limited because of extreme high tides due to Hurricane 

Erin which limited accessibility to all mile markers. This means that from mile marker 24-35 we 

only recorded data for every odd numbered mile marker and the missing mile marker data were 

interpolated. 
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Maps for both August and September (Map 2 and 3) were created to visualize differences in light 

levels between months. Since the sea turtle nesting data used in this study was accumulated over 

the entire nesting season (June-September), rather than month to month, the average light 

pollution over August and September was determined to create a visual that better represents 

light pollution on South Core Banks over time (Map 4). This allowed a more comprehensive 

comparison of light pollution with the full season of nesting data. Averages were calculated in 

Excel and then plotted in ArcGIS Pro with corresponding mile markers and then interpolated 

using the IDW tool in ArcGIS Pro.  

 

Sea turtle nesting data from the park was overlaid with interpolated light data to visualize nesting 

and light levels (Map 5). Histograms (Graph 2 and Graph 3) were used to determine the 

distribution of sea turtle nests, false crawls and average light.  

 

A Shapiro Wilks test was used to determine normality of August and September light data and a 

parametric Wilcoxon paired test was run to determine if there was a statistically significant 

difference between August light levels and September light levels.  

 

To determine correlation between light and sea turtle nesting behaviors (false crawls and nesting) 

a Shapiro Wilks test was run to determine normality and then a Spearman correlation test was 

run to determine correlation between sea turtle nesting distribution and light levels. A Spearman 

correlation test was chosen because the data was not normally distributed and the nesting data 

was binary (either there was a nest or false crawl, or there was not a nest or false crawl). 

Statistical tests and graphs were done in R Studio. 

 

 

Results:  

 

Light Pollution and Sea Turtle Nesting Behavior 

 

Maps 2 and 3 show the brightness along Cape Lookout National Seashore in August and 

September and show a difference in light pollution between the two months with September 

being brighter. Graph 1 shows the difference in light pollution between August and September, 

confirming the difference we see in Map 2 and Map 3. Overall, August is darker than September, 

although at some mile markers, like 31, 33, and 35, September was darker. This may have been 

due to a difference in light from campers or cars, or other confounding variables that were not 

distinguishable, like changes in brightness coming from Beaufort or Morehead City. Both sky 

glow from the nearby cities of Beaufort and Morehead City as well as any human activity that 

was present near the mile marker was recorded in the SQM reading and was not distinguishable 

from one another to determine where the source of light was coming from. Using a paired 

Wilcoxon test, it was determined that the difference of brightness (measured in mags/arcsec2) 



11 

was statistically significant with a p-value of 0.0007 and a mean difference of 0.18 mags/arcsec2, 

proving a statistically significant difference in light pollution levels between August and 

September. 
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Map 2 Map showing the distribution of light along Cape Lookout National Seashore South Core Banks in August 
2025. These scores were interpolated from data collected at the mile markers and then run through the IDW tool in 

ArcGIS Pro. SQM is measured in mags/arcsec2. South Core Banks includes mile markers 24-47. 
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Map 3 Map showing the distribution of light along Cape Lookout National Seashore South Core Banks in September 
2025. These scores were interpolated from data collected at the mile markers and then analyzed through the IDW 

tool in ArcGIS Pro.  
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Graph 1 Sky Quality Meter (SQM) scores in August and September. This graph only compares data that were paired 
in August and September. Some mile markers did not have data for August and these were excluded from this graph. 

 

 

For every 1.0 mags/arcsec2 difference, the resulting light score is 2.5 brighter (Sky Quality 

Meter, 2026). Since data only ranged from 21.0-21.59 mags/arcsec2 in August and 21.03-21.37 

mags/arcsec2 in September, it is evident that, even at the greatest difference (0.59 mags/arcsec2), 

the brightest part of Cape Lookout is only about 1.5-2 times greater than the darkest region.  
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Map 4 shows the average light pollution across South Core Banks between August and  

Map 4 Map depicting average light pollution on South Core Banks Cape Lookout National Seashore. Averages came from Sky 
Quality Meter (SQM) scores from August and September and were averaged to create a more accurate representation of light 
pollution over time. 
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September. This map was overlaid with sea turtle nesting data to show sea turtle nesting behavior 

and correlations with light pollution (Map 5). Map 5 shows varied distribution of sea turtle 

nesting behavior (false crawls and nests) and light pollution, and little to no pattern in nesting 

behavior and light levels. This lack of correlation between light levels and sea turtle nesting is 

confirmed by a Spearman’s correlation test between nests and brightness resulting in a rho of  -

0.1015296 (p-value of 0.1524) and a Spearman’s correlation test between false crawls and 

brightness resulting in a rho of 0.1215799 (p-value of 0.06354). These results suggest that the 

results are not statically significant and there is no correlation of nesting behavior and brightness.  

 

 

 

 

Graphs 2 and 3 show the distribution of nesting and false crawls and SQM scores. Graph 2 

suggests a higher density of nests on sections of beach with an SQM score between 21.2 and 

21.3, and less density of nests closer to an SQM score of 22 (considered pristine darkness). 

Graph 3 suggests a higher density of false crawls on sections of beach with an SQM score 

between 21.2 and 21.3, which is similar to the distribution of nests. This further suggests that 

Map 5 Sea turtle nesting behavior including false crawls and nests overlaid with average light pollution on South Core Banks National 
Seashore. There is little visual distinguishment between nesting locations and beach brightness. 
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there is little relationship between nesting behavior and brightness, and that other variables other 

than light pollution may influence nest and false crawl distributions. 

 

 

 

 

Graph 2 Distribution of sea turtle nests and average SQM scores on South Core Banks, 
Cape Lookout National Seashore. 

Graph 3 Distribution of false crawls and average SQM scores on South Core Banks, 

Cape Lookout National Seashore. 
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Human Activity 

Recorded human activity data is presented in tables in the Appendix. Data were collected for 

June-September 2025, however, only August and September will be discussed here to correlate 

with data collected from the SQM. In August, 11 groups were recorded between the hours of 

9pm and 2am. Eight of these encounters were classified as “tent/car present but no people”, one 

was recorded as “driving” and two were “hanging out”. Light recorded from these activities 

included string lights on cars and tents at one location, and headlights. The lighthouse was 

visible from all mile markers.  

There are 36 recordings for human activity in September. Twenty of these recordings were 

classified as “tent/car present but no people”, 9 were “hanging out”, 2 were “fishing/crabbing”, 

and 5 were “campfire”. Most light emitted from these activities came from campfires, with the 

remainder coming from vehicle lights, lanterns, and flashlights. The lighthouse was visible from 

all mile markers.  

 

Synthesis and Future Studies: 

 

Based on a lack of statistically significant correlation between brightness and nesting behaviors, 

along with no visual relationship between sea turtle nesting density and light pollution shown in 

Map 6, it is concluded that there is no correlation between beach brightness and nesting 

behaviors at Cape Lookout National Seashore’s South Core Banks. With SQM scores ranging 

between 21.00-21.60 mag/arcsec2, South Core Banks is considered dark and has little variability 

in brightness across the shore and between August and September. Low variability in light 

pollution and generally dark shores is likely a cause for the lack of correlation between nesting 

behavior and brightness. In a similar project, Anna Windle studied nesting on three beaches in 

Carteret County, North Carolina (Atlantic Beach, Shackleford Banks, and Fort Macon State 

Park) (Windle, 2018). Brightness levels ranged from 16.29-21.33 mags/arcsec2 with clear 

differences between nesting density on beaches with high brightness levels and beaches with 

lower brightness levels. Findings from this study indicated a preference for nesting on darker 

beaches. Preferred beaches had similar SQM scores to this study performed on South Core 

Banks (20-21.33 mags/arcsec2). Future research may build on this data and knowledge to 

determine a potential brightness threshold that turtles prefer to nest at in Carteret County, 

although more data needs to be collected. 

 

Based on this study, the month of August was darker than September on South Core Banks. This 

may have been due to various reasons including more human activity during September 

contributing to increased light pollution. Alternatively, and possibly in addition, August may 

have reported darker because more data points were interpolated. Because of tides and the timing 
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of sunrise, data was not collected for some mile markers during August, and this data had to be 

interpolated using every other mile marker. Using an interpolation tool to fill in data gaps may 

have resulted in slightly different data than was truly present, which may have been lighter or 

darker than the interpolation suggested. Interpolation gives the “best guess” of what the value of 

missing data may be. It is useful when data between points cannot be collected, but it is not as 

accurate as collecting primary data. In addition, fewer people were seen with lights on the beach 

later at night when data in August was collected, potentially influencing SQM scores. Future 

studies may explore light pollution at different times of night to determine significant 

differences. Furthermore, light data should be collected during each month over the entire sea 

turtle nesting season (May-September). Gathering data at and between each mile as well as 

during earlier months in the nesting season can help to obtain more accurate results on light 

pollution and its relationship with sea turtle nesting on South Core Banks. 

 

This study was performed during the new moon to focus on anthropogenic light pollution 

affecting brightness. However, future studies may consider looking at how brightness changes 

over the various moon phases and if that impacts nesting behavior. Other factors that could 

influence brightness and nesting behavior is the topography of the beach. Studies like that done 

by Vandersteen, et al, account for topographical changes in dunes, sand, and manmade structures 

on the beach and how that may impact sea turtle nesting. Similar comparisons could be made on 

Cape Lookout National Seashore to understand the variability in brightness along the shoreline.  

 

This study was originally trialed with a Sony camera and a fisheye lens, a more widely accepted 

method of data collection for light pollution in the artificial light at night scientific community. 

There were many errors and lessons learned throughout this process, and it ultimately did not 

perform in a way that was successful for this study. However, future studies should consider this 

method to further analyze light pollution on Cape Lookout National Seashore and compare new 

findings with the results from the SQM. To use the fisheye lens and camera there are two 

methods of analysis. DiCalum is a free python code that translates photographs to radiance maps 

(Kollath, 2023). It is compatible with the Canon EOS 6D camera with a Sigma 8mm f/3.5 

fisheye lens. The second tool for analysis is the Sky Quality Camera (SQC), which is software 

installed in the camera before by Euromix. A project like this was quoted to be ~$7,500 USD. 

With the monetary barrier and the limitations associated with installing SQC software on a 

camera, the DiCalum is a more accessible too that offers similar results. Thorough research on 

camera types, methods, and each software should be done before data is collected to ensure the 

project is successful.  

 

Although there was not a statistically significant correlation between sea turtle behavior and 

brightness on South Core Banks, these results can help inform future studies focused on light 

pollution and sea turtle nesting. The results of this study show there may be little disruption to 

sea turtle nesting behaviors along relatively dark (21-21.5 mags/arcsec2) shorelines. Knowing 
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that shorelines with brighter SQM scores have fewer sea turtle nests, this study can offer data to 

address the lack of understanding in sea turtle preferences towards light levels along beaches and 

a potential light threshold that sea turtles prefer not to nest at. An understanding of light 

thresholds and preferences by nesting sea turtles can help inform future policies. Some 

thresholds, like wavelength threshold, have been used to inform policy already, such as the 

“Model Lighting Ordinance for Marine Turtle Protection” in Florida ((Fla. Stat. § 161.163, 

2025). Unfortunately, there is no conversion from wavelengths to SQM readings which is the 

common method for measuring light pollution. Understanding light pollution thresholds 

collected from tools that are easy to use, like the SQM, can offer easier data collection and 

adherence to regulations that refer to light levels. Currently, North Carolina does not have any 

light regulations in place to reduce impacts on nesting sea turtles. However, there have been 

efforts in the past to push for such regulations. In 2024, House Bill 1053 Sea Turtle Protection 

Act was proposed to create regulations on lighting to reduce impacts on sea turtles in North 

Carolina. For unstated reasons, the bill did not pass. However, with more data on sea turtle 

nesting behaviors and preferences, future efforts in North Carolina to implement sea turtle 

protection policies may be supported by enough science and understanding to allow bills like 

House Bill 1053 to pass.  

 

Recommendations and Conclusions: 

 

This study sought to explore the relationship between sea turtle nesting behavior and light 

pollution on South Core Banks, Cape Lookout National Seashore. Using a Sky Quality Meter to 

measure beach brightness and sea turtle nesting data collected over the nesting season, it was 

concluded that there was little to no correlation between beach brightness and sea turtle nesting 

behavior on South Core Banks. The beach had little variability in light pollution across the shore, 

likely explaining the lack of relationship between sea turtle nesting and light pollution. Cape 

Lookout National Seashore maintains near pristine dark skies that help give sea turtles a dark 

beach to nest on. Heavy light pollution on other nesting beaches has negatively impacted sea 

turtle nesting activities and it is important to understand the threshold of light pollution that sea 

turtles tolerate when nesting. This can inform effective light pollution management strategies in 

sea turtle nesting areas to reduce impact. The findings of this study on South Core Banks can 

help contribute to future studies working to understand sea turtle’s threshold of light pollution 

and help create effective policies that allow sea turtles and people to coexist on the same 

beaches, both in North Carolina and globally. 

Based on results concluded from this study, and possible future directions for more work, the 

following is recommended for Cape Lookout National Seashore to continue managing human 

activities to mitigate light impacts on sea turtle nesting activity on South Core Banks and 

throughout Cape Lookout National Seashore. 
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1. Cape Lookout National Seashore should build a study focused on human activity and its 

correlation with sea turtle nesting behaviors. This study did not determine how human 

activity may have impacted light pollution readings, but it is possible nearby campfires, 

or headlights may have influenced SQM readings. Future studies should take readings at 

each section of beach where human activity occurs to determine if it significantly impacts 

light readings and if there is any relationship between high human activity and sea turtle 

nesting density. This information can inform policies and regulations that focus on 

human behavior such as restricting driving after dark, limiting campfires to a certain 

hour, and requiring all camper lights and tent lights be turned off at a certain hour, among 

others. 

2. Cape Lookout National Seashore management should compare North Core Banks with 

the results of the South Core Banks and Shackleford Banks as well as other nesting 

beaches in Carteret County, NC to create a more comprehensive dataset of light pollution 

on sea turtle nesting beaches. This information may help inform future county or state 

policies that regulate the wavelength and type of light allowed in coastal communities to 

help mitigate impacts on sea turtle nesting. 

3. It is recommended that a land rover be used to collect continuous SQM readings along 

the beach to improve the accuracy of results and limit the reliance on interpolation to fill 

in data gaps. 

4. Cape Lookout National Seashore is recommended to repeat this study using a fisheye 

lens camera and Sky Quality Camera software or DiCalum software. Using a fisheye lens 

and Sky Quality Camera software is becoming more accepted in the Artificial Light at 

Night community and is believed to give more accurate light readings. These readings 

may be more accurate than those collected with the SQM and may give a different 

understanding of light pollution distribution. 

5. It is recommended that more data be collected over the entire sea turtle nesting season 

(May-September). Monthly light pollution data can then be compared with nesting data 

per month to better understand how light pollution may vary over the sea turtle nesting 

season and determine if monthly variations have any significance in relation to sea turtle 

nesting behavior.  
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Appendix 

 
Human Activity Recordings: June 2025 

Date Time Notes 
Mile 
Marker Type of Activity Count Type of Light 

Present Count 

6/25/2025 

  

Skipped, 
not 

accessible 
24 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other (specify)   

6/25/2025 12:52 

  

25 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other (specify)   

6/25/2025 12:37 

  

26 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 

  
Vehicle Lights 

  

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

6/25/2025 12:22 

  

27 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   



25 

Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   

6/25/2025 12:10 
AM 

  

28 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 2 Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

6/25/2025 11:58 
PM 

  

29 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out 1 String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

6/25/2025 11:40 
PM 

  

30 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights 2 
Tent/Car present but no 
people 5 Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

6/25/2025 11:25 
PM 

  

31 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   



26 

Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

6/25/2025 11:15 
PM 

  

32 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

6/25/2025 10:58 
PM 

  

33 

Campfire   Campfire 1 
Fishing/Crabbing   Headlamps 1 
Hanging Out 2 String Lights 1 
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights 2 
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   

6/25/2025 
10:43 

PM 

  

34 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   

6/25/2025 10:21 
PM 

  
35 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out 1 String Lights   



27 

Walking   Lantern   
Driving 1 Flashlights   
Cooking   LED Lights 1 
Tent/Car present but no 
people 1 Vehicle Lights 1 

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

6/24/2025 10:15 
PM 

  

36 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out 1 String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent 1 
    Lighthouse 1 
    Other   

6/24/2025 10:34 
PM 

  

37 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

6/24/2025 10:53 
PM 

  

38 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out 1 String Lights   
Walking   Lantern   
Driving 1 Flashlights   
Cooking   LED Lights 1 
Tent/Car present but no 
people 1 Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   

6/24/2025 11:17 
PM   

39 
Campfire   Campfire   
Fishing/Crabbing   Headlamps   



28 

Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

6/24/2025 11:32 
PM 

  

40 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   

6/24/2025 11:45 
PM 

  

41 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving 1 Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights 1 

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

6/24/2025 11:58 
PM 

  

42 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights 1 
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

6/24/2025   43 Campfire   Campfire   



29 

12:16 
AM 

Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

6/24/2025 12:35 
AM 

  

44 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out 1 String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights 1 
Tent/Car present but no 
people 9 Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

6/24/2025 12:51 
AM 

  

45 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   

6/24/2025 1:06 
AM 

  

46 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   



30 

6/24/2025 1:23 
AM 

  

47 

Campfire   Campfire   
Fishing/Crabbing   Headlamps 1 
Hanging Out   String Lights   
Walking 1 Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   

 

Human Activity Recordings: June 26, 2025 

Date Time Notes 
Mile 
Marker Type of Activity Count 

Type of Light 
Present Count 

6/26/2025 10:33 
PM 

  

31 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

6/26/2025 10:55 
PM 

  

33 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

6/26/2025 

    

34 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 2 Vehicle Lights   



31 

Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   

6/26/2025 11:37 
PM 

  

35 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 2 Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

6/26/2025 

    

37 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

6/26/2025 11:51 
PM 

  

39 

Campfire   Campfire   
Fishing/Crabbing   Headlamps 1 
Hanging Out 1 String Lights   
Walking   Lantern   
Driving   Flashlights 1 
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   

6/26/2025 12:11 
AM 

  

41 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out 2 String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 2 Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 



32 

    Other   

6/26/2025 12:28 
AM 

  

43 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

6/26/2025 12:43 
AM 

  

44 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

6/26/2025 1:03 
AM 

  

47 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   

 

Human Activity Recordings: July 2025 

Date Time Notes 
Mile 
Marker Type of Activity Count Type of Light 

Present Count 

7/24/2025 12:20 
AM 

  

24 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   



33 

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other (specify)   

7/24/2025 12:07 
AM 

  

25 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out 1 String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights 1 
Tent/Car present but no 
people 1 Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other (specify)   

7/24/2025 

    

26 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   

7/24/2025 11:53 
PM 

  

27 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   

7/24/2025   

  

28 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 



34 

    Other   

7/24/2025 11:40 
PM 

  

29 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

7/24/2025 11:04 
PM 

  

30 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

7/24/2025 10:46 
PM 

  

31 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

7/24/2025 10:23 
PM 

  

32 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights 1 
Tent/Car present but no 
people 5 Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

7/24/2025   33 Campfire   Campfire   



35 

10:05 
PM 

Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

7/24/2025 

    

34 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   

7/24/2025 

    

35 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   

7/23/2025 

    

36 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out 1 String Lights   
Walking   Lantern   
Driving 1 Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 2 Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

7/23/2025 
    

37 
Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   



36 

Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 3 Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

7/23/2025 

    

38 

Campfire   Campfire 1 
Fishing/Crabbing   Headlamps   
Hanging Out 1 String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 2 Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   

7/23/2025 

    

41 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

7/23/2025 

    

42 

Campfire 1 Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights 1 
Tent/Car present but no 
people 1 Vehicle Lights   

Other (please specify)   Lights Inside Tent 1 
    Lighthouse 1 
    Other   

7/25/2025 11:44 
PM 

  

44 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out 1 String Lights   
Walking   Lantern   
Driving   Flashlights   



37 

Cooking   LED Lights 2 
Tent/Car present but no 
people 3 Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

7/25/2025 11:58 
PM 

  

45 

Campfire 1 Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out 2 String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 4 Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

7/25/2025 12:12 
AM 

  

46 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 

  
Vehicle Lights 

  

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

7/25/2025 12:27 
AM 

  

46 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

 

Human Activity Recordings: July 25, 2025 

Date Time Notes 
Mile 
Marker Type of Activity Count 

Type of Light 
Present Count 

7/25/2025 9:58 PM 
  

37 
Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   



38 

Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 3 Vehicle Lights   

Other (please specify)   
Lights Inside 
Tent   

    Lighthouse 1 
    Other   

7/25/2025 10:20 
PM 

  

38 

Campfire   Campfire 1 
Fishing/Crabbing   Headlamps   
Hanging Out 1 String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 2 Vehicle Lights   

Other (please specify)   
Lights Inside 
Tent   

    Lighthouse   
    Other   

7/25/2025 10:32 
PM 

  

39 

Campfire 1 Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out 1 String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 2 Vehicle Lights 1 

Other (please specify)   
Lights Inside 
Tent   

    Lighthouse   
    Other   

7/25/2025 

    

40 
(Skipped 

on 
7/25/2025) 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   
Lights Inside 
Tent   

    Lighthouse   
    Other   

7/25/2025   41 Campfire   Campfire   



39 

10:54 
PM 

Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   
Lights Inside 
Tent   

    Lighthouse 1 
    Other   

7/25/2025 11:13 
PM 

  

42 

Campfire 1 Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights 2 
Tent/Car present but no 
people 1 Vehicle Lights 1 

Other (please specify)   
Lights Inside 
Tent   

    Lighthouse   
    Other   

7/25/2025 11:28 
PM 

  

43 

Campfire 2 Campfire   
Fishing/Crabbing   Headlamps 1 
Hanging Out 2 String Lights 1 
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights 1 
Tent/Car present but no 
people 2 Vehicle Lights   

Other (please specify)   
Lights Inside 
Tent   

    Lighthouse   
    Other   

7/25/2025 11:44 
PM   44 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out 1 String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights 2 
Tent/Car present but no 
people 3 Vehicle Lights   

Other (please specify)   
Lights Inside 
Tent   

    Lighthouse 1 



40 

    Other   

7/25/2025 11:58 
PM 

  

45 

Campfire 1 Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out 2 String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 4 Vehicle Lights   

Other (please specify)   
Lights Inside 
Tent   

    Lighthouse 1 
    Other   

7/25/2025 12:12 
AM   46 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   

Other (please specify)   
Lights Inside 
Tent   

    Lighthouse 1 
    Other   

7/25/2025 12:27 
AM 

  

47 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   

Other (please specify)   
Lights Inside 
Tent   

    Lighthouse 1 
    Other   

 

Human Activity Recordings: August 2025 

Date Time Notes 
Mile 
Marker Type of Activity Count 

Type of Light 
Present Count 

8/23/2025 3:05 AM 

  

25 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   



41 

Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other (specify)   

8/23/2025 2:45 AM 

  

27 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

8/23/2025 2:26 AM 

  

29 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

8/23/2025 2:10 AM 

  

31 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 2 Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

     

33 

Campfire   Campfire   
     Fishing/Crabbing   Headlamps   
     Hanging Out   String Lights   
     Walking   Lantern   
8/23/2025    Driving   Flashlights   

1:56 AM    Cooking   LED Lights   



42 

     
Tent/Car present but no 
people   Vehicle Lights   

     Other (please specify)   Lights Inside Tent   
         Lighthouse 1 
          Other   

8/23/2025 1:35 AM 

  

35 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

8/24/2025 10:25 
PM 

  

36 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

8/24/2025 10:48 
PM 

  

37 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving 1 Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights 1 
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

8/24/2025 11:02 
PM 

  

38 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   



43 

Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

8/24/2025 11:19 
PM 

  

39 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

8/24/2025 11:35 
PM 

  

41 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

8/24/2025 12:00 
AM 

  

42 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

8/24/2025 12:16 
AM 

  

43 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 



44 

    Other   

8/24/2025 12:20 
AM 

  

44 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out 2 String Lights 1 
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 3 Vehicle Lights 1 
Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   

8/24/2025 12:45 
AM 

  

45 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

8/24/2025 12:57 
AM   46 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

8/24/2025 1:08 AM 

  

47 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

 



45 

Human Activity Recordings: September 2025 

Date Time Notes 
Mile 
Marker Type of Activity Count 

Type of Light 
Present Count 

9/20/2025 11:16 
PM 

  

24 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other (specify)   

9/20/2025 11:06 
PM 

  

25 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other (specify)   

9/20/2025 11:06 
PM 

  

26 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

9/20/2025 10:44 
PM 

  

27 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights 1 
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 



46 

    Other   

9/20/2025 10:29 
PM 

  

28 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

9/20/2025 10:18 
PM 

  

29 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

9/20/2025 10:01 
PM 

  

30 

Campfire 1 Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out 1 String Lights   
Walking   Lantern 1 
Driving   Flashlights 1 
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights 1 
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

9/20/2025 9:52 PM 

  

31 

Campfire 1 Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out 1 String Lights   
Walking   Lantern 1 
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 3 Vehicle Lights 1 
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

9/20/2025 9:33 PM   32 Campfire 2 Campfire   



47 

Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

9/20/2025 9:21 PM 

  

33 

Campfire 1 Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out 4 String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 3 Vehicle Lights 1 
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

9/20/2025 9:07 PM 

  

34 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights 1 
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

9/20/2025 8:50 PM 

  

35 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

9/21/2025 8:37 PM 
  

36 
Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   



48 

Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

9/21/2025 8:48 PM 

  

37 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights 1 
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 3 Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

9/21/2025 8:57 PM 

  

38 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights 2 
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

9/21/2025 9:05 PM 

  

39 

Campfire   Campfire   
Fishing/Crabbing 1 Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   

9/21/2025 9:14 PM 

  

40 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   



49 

Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

9/21/2025 9:24 PM 

  

41 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 3 Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

9/21/2025 9:45 PM 

  

42 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people   Vehicle Lights 1 
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

9/21/2025 10:03 
PM   43 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out 1 String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights 1 
Tent/Car present but no 
people   Vehicle Lights 1 
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

9/21/2025 10:15 
PM 

  

44 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out 2 String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   



50 

Tent/Car present but no 
people   Vehicle Lights 1 
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

9/21/2025 10:27 
PM 

  

45 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights 1 
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 2 Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   

9/21/2025 10:41 
PM 

  

46 

Campfire   Campfire   
Fishing/Crabbing 1 Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights 1 
Cooking   LED Lights 1 
Tent/Car present but no 
people   Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse   
    Other   

9/21/2025 10:51 
PM 

  

47 

Campfire   Campfire   
Fishing/Crabbing   Headlamps   
Hanging Out   String Lights   
Walking   Lantern   
Driving   Flashlights   
Cooking   LED Lights   
Tent/Car present but no 
people 1 Vehicle Lights   
Other (please specify)   Lights Inside Tent   
    Lighthouse 1 
    Other   

 


