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Abstract 
 
 The importance of insect-mediated agriculture cannot be understated especially in the 

wake of pollinator population declines. Most research of insect-mediated pollination is focused 

on diurnal pollinators like the honeybee (Apis mellifera). Deepening our understanding of how 

other pollinators, such as nocturnal pollinators, can benefit agriculture and ecosystems will be 

very important as honeybee populations decline. I explored nocturnal moth interactions with 

flowering apple flowers during their pollination season to better understand how these nocturnal 

pollinators interact with the plants. To accomplish this, I used a University of Arkansas farm area 

with a dedicated apple orchard. I gathered my raw data in Spring 2021 by setting up night vision 

cameras to record apple trees that had many flowering flowers over a period of 8 nights.  I used 

the computer program DeepMeerkat, a motion detection AI, to process the video footage to 

discern the quantity, size and the family of the moths that visited the flowers. Depending on the 

time of day, I found that moth visitation was impacted by size, visit time to flower, amount of 

daylight, and length of visit. There were no significant differences between time of day and 

number of flowers visited. This research improves our understanding of plant-pollinator 

interactions and apple production, which is one of the most harvested fruits in the world.  
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Introduction 
 

Animal pollinators are essential in reproduction for many plants (Kearns et al 1998). This 

pollination process is generally mutualistic between plant and pollinator, as the plant provides 

resources such as nectar for the pollinator and in turn, the pollinators transfer pollen from 

stamens to stigmas (Kevan and Baker 1983). Around 85% of angiosperms are dependent on 

animal pollination, and this service is largely carried out by insects (Potts et al. 2010). Due to the 

importance of this relationship, observed declining rates of pollinators is alarming for the 

biodiversity of ecosystems (Biesmeijer et al 2006). Due to these declines, awareness has been 

raised for pollinators other than honeybees (Apis mellifera) (Brittain et al. 2013). Within 

agricultural systems, honeybees are considered the main pollinator of crops, but there is evidence 

that moths can also positively impact agriculture (Brittain et al. 2013). More importantly, it is 

vital to conserve diversity of pollinators because they can buffer the impacts of environmental 

changes on plant pollination (Brittain et al. 2013). 

Lepidoptera have shown to be valuable pollinators. Between butterflies and moths, they 

show diurnal and nocturnal habits and can transport pollen short and long distances (Pettersson 

1991). Nocturnal pollination may represent a significant percentage of plant-pollinator 

interactions (Devoto et al. 2011), with moths being the majority of night pollinators. In studies 

done by Clinebell et al 2004, less than 10% of the moths in the study had more than 50 pollen 

grains attached to their bodies. While this may not seem like a lot, certain plant species can be 

effectively pollinated by small amounts of pollen (Clinebell et al. 2004). This is true especially 

when these pollinators are frequent flower visitors (Clinebell et al. 2004).  

In a study done by Dar et al (2006), benefits of nocturnal pollinators in conjunction with 

diurnal pollination were shown. When flowers were exposed to both types of pollinators, the 

fruit set increased. Because the plants were more open to a complimentary pollination system, it 
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promoted a wider group of pollination visitors. This system also acts as a fail-safe in areas where 

diurnal or nocturnal organisms are not as abundant (Dar et al. 2006). Moths also take part in 

extensive food webs and provide food for different types of birds and mammals like bats 

(Svensson et al. 1999), shrews (Buckner 1969) and bears (White et al. 1998). Moths in these 

communities not only affect plant reproduction but also can greatly affect organisms higher up 

the food web. It is important to understand the role of moths in these systems for conservation of 

moths as a whole and the plants and animals that depend on them for pollination and food 

sources (Devoto 2010).  

Moths are far more abundant than butterflies in the order Lepidoptera. Butterflies amount 

to around 20,000 species out of the 180,000 in this order (New 2004). Butterflies are generally 

seen with a positive image by the public and thus deemed worthy of conservation efforts. Moths 

on the other hand, are typically viewed as pests and not viewed as favorably as butterflies are 

(New 1997). While they have not been studied as extensively as butterflies, moths have 

important ecological roles. Plants that benefit from diurnal pollinators like bees and butterflies 

may require the nocturnal pollination that moths provide to obtain full reproductive success in 

their environment. 

To put this into further perspective, 70% of the crops that are used directly by human 

consumption are dependent on pollination and over 1500 crops require pollination as well (Klein 

et al. 2007). Simply by the numbers, pollination is a key service to biodiversity as a whole and 

maintaining that the human population maintains stable food production. However, with 

increasing food production and land use, pollinators have been negatively affected (Wagner 

2020). Land-use changes, climate change, invasive species, and diseases have adversely affected 

pollinator populations (Potts et al. 2016). Pesticides have been shown to display negative effects 

such as birth defects, disorders, endocrine disruption and even death upon wild and managed 
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pollinator populations alike. In addition, many pesticides labeled as “reduced risk” by the United 

States EPA are in fact toxic to non-targeted insects and disruptive to pest control programs in 

fruit trees suggesting a broader need for pesticide reform overall (Biddinger et al. 2013).  

The Food and Agriculture Organization of the U.N estimate that most of the food supply 

for 146 countries are pollinated by bees but the rest are pollinated by wasps, flies and moths who 

have important contributions (FAOSTAT 2019). Many plants owe their lives to these pollinators. 

The important link between pollinators and plants has never been more important and it is clear 

to see why both must be consciously conserved to increase food security and biodiversity. The 

apple plant is one of the most important fruit crops on the planet. Like many other plants, apple 

trees depend on insect mediated pollination to propagate their fruit which we then can consume. 

Without these crucial services from insects the security of our fruit markets come into serious 

question (Aizen et al. 2009). To continue agricultural production, pollination is essential. In 

2016, the global production of apples reached 85 million tons which equaled to a value of 45 

billion dollars (FAOSTAT 2019). The apple's contribution to the global economy is evident by 

its revenue and insect pollinators have been shown to increase the quality of fruit sets (Garratt et 

al. 2014).   

Colony Collapse Disorder is one such reason for honeybee decline. It has affected over 

30 states in the United States with colonies seeing bee losses as high as 100% death. There is the 

possibility of up to an estimated 90 billion dollars. The North American diet consists of ⅓ of 

pollinated foods such as fruits, vegetables, seeds and nuts. It goes without saying how 

detrimental it would be without pollination contributions. Because honeybee populations are 

becoming more threatened due to Colony Collapse Disorder (CCD), it is more important than 

ever to understand how secondary pollinators such as the moth can contribute to food security 

and biodiversity.  
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In a study done by Robertson et al. (2021), it was found that nocturnal pollinators 

significantly contributed to apple pollination. They found that nocturnal pollinators may be as 

efficient in pollinating apples as diurnal pollinators. Importantly, they found evidence of 

nocturnal pollination of apples but were unable to determine which nocturnal insects were 

responsible. My project will be to determine the frequency of moth visits and apple flowers 

during pollination season as well as to assess the moth size and family that visits most often. To 

do this, I will be using the motion detection program DeepMeerkat to analyze night video 

footage taken during apple tree pollination season (Weinstein 2018). 

 

Methods 

Study Species: Since the video recordings were filmed in infrared, I classified moths to family 

using primarily shape and size. Moths were classified into Arctiidae, Geometridae, Noctuidae, 

Saturniidae, and Sphingidae families. We expected to see large amounts of Noctuidae due to this 

family being the most common in the United States and many of its species being nocturnal. In a 

recent study done by Robertson et al. on nocturnal pollinators contributing to apple production in 

the same orchard, he found that moths from the family Noctuidae were most observed at night. 

The two most common being Mythimna unipuncta Haworth and Peridroma saucia Hübner both 

from family Noctuidae (Robertson, Dowling, Wiedenmann, Joshi, and Westerman 2021). 

 

Study Sites: 

This study took place at the Milo J. Shult Agricultural Research Extension Center and the apple 

orchards of the University of Arkansas (36.101, -94.166) in Fayetteville, Arkansas. The plot of 

land that served as the study site was a rectangular shape roughly 30 by 11 apple trees of mixed 
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variety. In the surrounding areas there are other fields used by the University as well as a 

moderately busy road, approximately hundred meters from the edge of the orchard.  

 

Experimental Design: 

I assisted in setting up 5 Ghost Stop cameras with infrared capability at night over 7 

nights during a 14-day observation period from April 9, 2021-April 23, 2021, to determine peak 

moth visitation time and visitation rates. The specific sampling dates were 4/9/21, 4/11/21, 

4/13/21, 4/17/21, 4/19/21, 4/21/21, 4/23/21. Cameras were set to record from 5:45pm to 5:45am 

on each sampling day and were checked 4 times each night at 5:45pm, 9:45pm, 1:45am, and 

5:45am. If the cameras stopped recording for any reason or the batteries died, they would be 

turned back on or set to charge. If adverse weather such as rain or frost occurred, the affected 

shift times would be skipped. The cameras were set up on tripods in boxes that protected from 

environmental factors such as wind and rain. They were about 2 meters off the ground focused 

on apple flower clusters presumed to be attractive to pollinators (flower clusters containing 

multiple fresh or newly opened flowers). Over the 7 nights of sampling, the 5 cameras recorded 

approximately 350 hours of video footage which could be used for data processing and 

analyzing.  

 

Data Processing: 

To process the video footage, I used the motion detection AI program DeepMeerkat which 

specializes in video-based biodiversity surveys (Weinstein 2018). DeepMeerkat can be trained to 

recognize moth movement to cut down on time spent processing videos manually. I used the 

parameters 0.0001 for minimum object size (% of frame) and 0.99 for tensor flow threshold for 

moth detection in DeepMeerkat. This is also necessary for the program to avoid extraneous 
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movement from non-moth sources. When the program successfully detects moth movement, the 

AI indicated which are the moth positive video frames, then I could look through the videos to 

find the specific moment of moth activity in each of the indicated frames. Once moths were 

found in the videos, their behavior was recorded. I created and used two ethograms (Table 1 and 

2) to record the behaviors and data. Date, time, video number, and which camera were recorded 

as well as approximate moth size (small, medium, large), visit time to flowers, how many 

flowers were visited, whether other moths or insects were present at the visitation, and whether it 

was light or dark outside. For the statistical analysis, time was sorted into 2-hour bins. 6:00pm – 

8:00pm, 8:00pm – 10:00pm, 10:00pm – Midnight, Midnight – 2:00am, 2:00am – 4:00am, 

4:00am – 6:00am to see if moth behavior differed by the time of day.  

 

Statistical analysis: 

After counting and sorting through the number of different sizes, and differentiating 

family identification, and scoring behaviors in the video footage I used RStudio to run different 

statistical analyses. I ran Kruskal-Wallis tests to compare time of night to length of flower visit 

and number of flowers visited. Shapiro-Wilk normality tests were run on both tests to test for a 

normal distribution. Chi-square tests of Independence were run on time of night and size, visit 

time, amount of light. Size and visit time to flower were also tested with the Chi-square test. 

 

Results 

I watched 309 videos and observed 30 total moths and 69 insects in all the videos. I saw 2 

moths in the 6:00pm – 8:00pm time, 17 from 8:00pm – 10:00pm, 4 from 10:00pm – Midnight, 7 

from Midnight – 2:00am, 0 from 2:00am – 4:00am, 0 from 4:00am – 6:00am across the 

observation dates. The 8:00pm -10:00pm time slot had the greatest number of moths and 2:00am 
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– 4:00am and 4:00am – 6:00am had the least amount (Figure 1). On 4/11/21, I observed 6 moths: 

2 from 6:00pm – 8:00pm, 2 from 8:00pm – 10:00pm, 2 from 12:00am – 2:00am. On 4/12/2021, I 

observed 2 moths, both from 12:00am – 2:00am. On 4/13/21, I observed 13 of the 30 moths 

found in this study, all observed from 8:00pm – 10:00pm. 9 of these 13 were viewed from the 

same camera in a 30-minute period. On 4/14/21, I observed 5 moths: 1 from 8:00pm – 10:00pm 

and 4 from 10:00pm – 12:00am. On 4/15/21, I observed 3 moths from 12:00am – 2:00am. On 

4/22/21, I observed 1 moth from 8:00pm – 10:00pm.  

An average of 2.37 flowers were visited per moth visitation. The average flower 

visitation time was 98 seconds. The average moth size was small. At the time of moth visitation, 

no other moth or insects were observed. Out of the 30 moth observations, 29 were at night and 1 

was during daytime.  

There was an effect of time of day on flower visitation time, with moths spending the 

most time visiting flowers between 10:00pm and 12:00am (N=30, χ2=8.275, p = 0.0407, Figure 

2). The Shapiro-Wilk normality test had a p-value of 0.0001. For the Chi-square tests, there was 

an effect of time of day on size, with 26 out of the 30 moths seen, classified as small (N=30, 

χ2=85.503 p=9.839e-8). There was an effect of time of day on amount of light during visitation, 

only 1 moth was seen during daytime, and it was during the 6:00pm-8:00pm time bin when dusk 

was turning to night, (N=30, χ2=50.414, p=3.403e-8). I did not find an effect of size on flower 

visitation time (N=30, χ2=67.261, p=0.0079), nor did I find an effect of time of day on number of 

flowers visited per moth (N=30, χ2=2.635, p=0.6209, Figure 3), Shapiro-Wilk normality test had 

a p-value of 0.0256. 
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Discussion 

 The initial goal of this study was to determine the relationship between time of day and 

moth pollination. Given that previous studies have indicated the importance of moth pollination 

in the wake of primary pollinator declines (Biesmeijer et al 2006), it is important to gain a 

greater understanding of when these nocturnal pollinators prefer visit flowers. Of the 5 variables 

tested, 3 showed significant differences: an effect of time of day on flower visitation time, effect 

of time of day on size, effect of time of day on amount of light during visitation.  

Our data showed a significant difference between time of day and flower visitation which 

was one of the main relationships we wanted to investigate. The time bins showed that out of the 

30 moths, 17 of them were seen in the 8:00-10:00pm time bin possibility indicating the stage of 

night that these moths are most active. However, the significance shown for this time bin could 

be considered circumstantial because 14 of the 17 moths were recorded all in the same night and 

may not be representative of true moth distributions. It is possible that these moths were 

influenced by the amount of food reward available. Heinrich (1975) conducted an experiment on 

native bees in Maine and their flower pollination. He found pollinators would discriminate 

between two similar blooming flowers if one was perceived to be more common or provided 

greater food reward. Bees forage where they can make the most profit, which is not only limited 

to greatest amount of food return. This can include the number of pollinators already present at a 

certain site or how well the pollinator can manipulate the flower (Heinrich 1975). The behaviors 

shown by these native bees could provide one possible explanation why one camera recorded 

large amounts activity in a small-time frame of 30 minutes,, indicating that the flowers in front of 

this particular camera contain a large food reward. 

A study done by Goodwin et al. (2011) on honeybees showed that honeybees have 

shorter visitation times than we found for moths. They found that honeybees took an average of 
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about 11 seconds to leave a flower, visit a second flower and leave it, averaging 1 floret visit 

every 3.23 second. This contrasts with our moth data which shows a much higher average time 

spent visiting, an average of 2.37 flowers for 98 seconds per flower visitation. A 2-year study 

done by Adlerz (1965) displayed that the honeybees longest single visit was 29 seconds with a 

mean visitation time of 5.7 seconds. In the second year, the longest visit was 60 seconds with 

mean visitation times of 8 seconds. 

Ollerton et al. (2008) studied bird pollinators and found that the type of plant visited 

influenced visitation duration. They observed Phylloscopus canariensis, the Canarian chiffchaff, 

and Parus caeruleus, the blue tit, visiting the flower Canarina typically for only 1 to 3 seconds. 

However, when visiting Isoplexis and Lotus flowers, they would stay up to 120 seconds to feed. 

The bird pollinators showed much lower visitation rates compared to the moths in our study. The 

Canarina were visited once every 5.5 hours, Isoplexis once every 16 hours, and Lotus once every 

7 days (Ollerton et al. 2008). It would be beneficial to build off this study to see if moths also 

adjust their visitation time based on the plant they are visiting. 

While our data showed that time of night had no significant effect on the number of 

flowers visited, the moths visited about 2 flowers per flower cluster visitation. This result 

corresponds to the results of Robertson et al. (2021), indicating that these moths could be 

pollinating during their visits, and supports the finding that nocturnal pollinators contribute to 

apple pollination. In addition to this, a study on the pollination of Silene Alba 

(Caryophyllaceae), found that the seed sets from moth visitation were twice that of bees (Young, 

2002). However, flower visitation does not always guarantee pollination (Park et al. 2016) which 

displays the need for further studies on this topic.  

While the quality of the cameras used during filming were not good enough to classify 

the moths any further than family, we can say that the moths identified were most likely from the 
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family Noctuidiae. Pollinating moths are generally distinguished into two broad categories: large 

sphinx moths and small moths of Noctuidiae (Bawa 1990). Our results showed a positive 

correlation size with time of day. 26 out of the 30 moths were small and the other 4 medium size. 

The small size of the moths helped classify them into the family Noctuidiae. These findings are 

consistent with Robertson et al. (2021). They were unable to determine which nocturnal insects 

were responsible, but found that the armyworm (Mythimna unipuncta), Haworth (Lepidoptera: 

Noctuidiae) and the variegated cutworm (Peridroma saucia) Hubner (Lepidoptera: Noctuidiae) 

were the most observed insects visiting apple flowers at night during their study. 

While there were hardly any moths seen in the daylight this does not necessarily mean 

they were not active during the daytime. Our cameras were only set up to record from 6:00pm to 

6:00am the next morning. There was no video footage during the daytime where it is possible 

moth activity could have occurred. In addition to the limitations of moth viewing, there were 

only 5 cameras set up directed at trees that we had decided beforehand that would be the trees 

pollinators would most likely visit based on the visual appearance of the budding flowers. This 

means we only have a limited sample and could have missed large amounts of moth visitation 

due to the restrictions of our study. There is a possibility of false replication of moth counting 

since every moth that entered the video frame was considered a new moth. It is possible that 

moths could have been counted multiple times. As stated before, due to the camera quality it was 

difficult to classify the moths. They were all about the same size and I could not make out any 

defining features to accurately differentiate them. 

 

Conclusions 

In this study, I examined the effect of time of night on visit frequency and duration of moths to 

apple flowers to better understand nocturnal moth pollination. I found differences between time 
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of night on flower visitation duration but did not with time of night on number of flowers visited. 

It is important to understand the role of moths in these systems for conservation of moths as a 

whole and the plants and animals that depend on them for pollination and sources of food. A 

possible future direction is to expand upon the parameters of this study and have more cameras 

to more accurately account for the number of moths active visiting apple flowers. 

 

 

References:  

● Aizen M.A., L.A. Garibaldi, S.A. Cunningham, and A.M. Klein. 2009. How much does 

agriculture depend on pollinators? Lessons from long-term trends in crop production 

Annals of Botany 103: 1579-1588.  

● Adlerz, Warren C.. “Honey Bee Visit Numbers and Watermelon Pollination.” Journal of 

Economic Entomology 59 (1966): 28-30. 

● Bawa, Kamaljit S. "Plant-pollinator interactions in tropical rain forests." Annual review of 

Ecology and Systematics 21.1 (1990): 399-422. 

● Biddinger D.J., J.L. Robertson, C. Mullin, J. Frazier, S.A. Ashcraft, E.G. Rajotte, N.K. 

Joshi, M. Vaughn. 2013. Comparative toxicities and synergism of apple orchard 

pesticides to Apis mellifera (L.) and Osmia cornifrons (Radoszkowski) PLOS One 8: 1-6 

● Biesmeijer J.C., S.M. Roberts, M. Reemer, R. Ohlemuller, M. Edwards, T. Peeters, A.P. 

Schaffers, S.G. Potts, R. Kleukers, C.D. Thomas, J. Settele, W.E. Kunin 2006. Parallel 

declines in pollinators and insect-pollinated plants in Britain and the Netherlands. Science 

313:351–354 

● Brittain C, C. Kremen, A.M. Klein. 2013. Biodiversity buffers pollination from changes 

in environmental conditions. Global Change Biology. 19:540–547 



14 
 

● Buckner  C.H. 1969. The common shrew (Sorex araneus) as a predator of the winter 

moth (Operophtera brumata) near Oxford, England. Canadian Entomologist 101: 370– 

375. 

● Dar S., M. C. Arizmendi, and A. Valiente-Banuet. 2006. Diurnal and Nocturnal 

Pollination of Marginatocereus marginatus (Pachycereeae: Cactaceae) in Central 

Mexico. Annals of Botany 97: 423-427. 

● Dodd L.E., M.J. Lacki, and L.K. Rieske. 2011. Habitat Associations of Lepidoptera in the 

Ozark Mountains of Arkansas. Journal of the Kansas Entomological Society 84: 271-284.  

● FAOSTAT. Food and Agriculture Organization of the United Nations. FAO (2019) 

● RM Goodwin, HM Cox, MA Taylor, LJ Evans & HM McBrydie (2011) Number of 

honey bee visits required to fully pollinate white clover (Trifolium repens) seed crops in 

Canterbury, New Zealand, New Zealand Journal of Crop and Horticultural 

Science, 39:1, 7-19, DOI: 10.1080/01140671.2010.520164 

● Kearns CA, Inouye DW, Waser NM (1998) Endangered mutualisms: the conservation of 

plant–pollinator interactions. Annu Rev Ecol Syst 29:83–112 

● Kevan PG, Baker HG (1983) Insects as flower visitors and pollinators. Annu Rev 

Entomol 28:407–453 

● Heinrich, Bernd. “Bee Flowers: A Hypothesis on Flower Variety and Blooming 

Times.” Evolution, vol. 29, no. 2, 1975, pp. 325–34, https://doi.org/10.2307/2407220. 

Accessed 19 Apr. 2022. 

● Hodges, R., T. Dominik, D. Davis, D. Ferguson, J. Franclemont, E. Munroe, and J. 

Powell. 1983. Check list of the Lepidoptera of America north of Mexico, including 

Greenland. The Wedge Entomological Foundation, Washington, DC. 2 

https://doi.org/10.1080/01140671.2010.520164


15 
 

●  Holden C., “Report Warns of Looming Pollination Crisis in North America”, Science 20 

October 2006 314: 397 [DOI: 10.1126/science.314.5798.397] (in News of the Week) 

● M.P.D. Garratt, T.D. Breeze, N. Jenner, C. Polce, J.C. Biesmeijer, S.G. Potts. Avoiding a 

bad apple: insect pollination enhances fruit quality and economic value. Agric. Ecosyst. 

Environ., 184 (2014), pp. 34-40 

● New T.R. 2004. Moths (Insecta: Lepidoptera) and conservation: background and 

perspective. Journal of Insect Conservation 8: 79-94.  

● New T.R. 1997a. Butterfly Conservation, 2nd ed. Oxford University Press, Melbourne. 

● Oldroyd B. P., 2007. “What's Killing American Honey Bees?”, PLoS Biol 5(6): e168 

doi:10.1371/journal.pbio.0050168 

● Ollerton J, Cranmer L, Stelzer RJ, Sullivan S, Chittka L. Bird pollination of Canary 

Island endemic plants. Naturwissenschaften. 2009 Feb;96(2):221-32. doi: 

10.1007/s00114-008-0467-8. Epub 2008 Oct 18. PMID: 18931830. 

● Park, M.G., Raguso, R.A., Losey, J.E. et al. Per-visit pollinator performance and regional 

importance of wild Bombus and Andrena (Melandrena) compared to the managed honey 

bee in New York apple orchards. Apidologie 47, 145–160 (2016). 

https://doi.org/10.1007/s13592-015-0383-9 

● S.G. Potts, V. Imperatriz-Fonseca, H.T. Ngo, M.A. Aizen, J.C. Biesmeijer, T.D. Breeze, 

L.V. Dicks, L.A. Garibaldi, R. Hill, J. Settele, A.J. Vanbergen. Safeguarding pollinators 

and their values to human well-being. Nature, 540 (2016), pp. 220-229, 

10.1038/nature20588 

● Stephen M Robertson, Ashley P G Dowling, Robert N Wiedenmann, Neelendra K Joshi, 

Erica L Westerman, Nocturnal Pollinators Significantly Contribute to Apple Production, 

Journal of Economic Entomology, 2021;, toab145, https://doi.org/10.1093/jee/toab145 

https://doi.org/10.1038/nature20588
https://doi.org/10.1093/jee/toab145


16 
 

● Svensson M.G., J. Rydell, and R. Brown. 1999. Bat predation and flight timing of winter 

moths, epirrita and operophtera species (Lepidoptera, Geometridae) Oikos 84: 193-198. 

● D.L. Wagner. Insect declines in the anthropocene. Annu. Rev. Entomol. (2020), 

● B.G Weinstein. Scene-specific convolutional neural networks for video-based 

biodiversity detection. Methods in Ecology and Evolution. 2018.  

● White, D.J., K.C. Kendall, and H.D. Picton. 1998. Grizzly bear feeding activity at alpine 

army cutworm moth aggregation sites in northwest Montana. Canadian Journal of 

Zoology 76: 221-227. 

● Wilcove, D.S., D. Rothstein, J. Dubow, A. Phillips, and E. Losos. 1998. Quantifying 

threats to imperiled species in the United States. BioScience 48:607-615 

● Wilson E.O, 1999. “The Diversity of Life” (new edition). W.W. Norton & Company, Inc. 

New-York 

● Young, H.J. (2002), Diurnal and nocturnal pollination of Silene alba (Caryophyllaceae). 

Am. J. Bot., 89: 433-440. https://doi.org/10.3732/ajb.89.3.433 

 

 

 

 

 

 

 

 

 

 

https://besjournals.onlinelibrary.wiley.com/doi/abs/10.1111/2041-210X.13011
https://besjournals.onlinelibrary.wiley.com/doi/abs/10.1111/2041-210X.13011
https://doi.org/10.3732/ajb.89.3.433


17 
 
Figures 

 

 



18 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



19 
 
Supplemental Tables

Date TimeCategory Time VideoCapturedFrom Size NearCamera FlowerVisitation VisitTimetoFlowerSeconds VisitMultipleFlowers OtherMothsorInsectsPresentatVisitation? LightorDarkOutside

4/11/2021 18:00 - 20:00 19:25:50 20210411_182144 S    Far <5 3 1 0 Light  

4/11/2021 18:00 - 20:00 19:37:05 20210411_193704 S     Far >20 25 4 0 Dark

4/11/2021 20:00 - 22:00 21:12:37 20210411_211236 S      Far >10 5 2 0 Dark

4/11/2021 20:00 - 22:00 21:24:50 20210411_211236 S   Medium >20 25 2 0 Dark

4/11/2021 00:00 - 02:00 1:08:10 20210411_232208 M     Medium >100 360 2 0 Dark

4/11/2021 00:00 - 02:00 1:16:20 20210411_232208 M     Medium >100 128 1 0 Dark

4/12/2021 00:00 - 02:00 1:20:28 20210412_012027 M       Medium >100 270 3 0 Dark

4/12/2021 00:00 - 02:00 1:55:32 20210412_012027 M      Medium >100 237 1 0 Dark

4/13/2021 20:00 - 22:00 20:27:28 20210413_195613 S      Far >100 80 1 0 Dark

4/13/2021 20:00 - 22:00 20:35:28 20210413_195613 S      Far >50 78 5 0 Dark

4/13/2021 20:00 - 22:00 20:39:39 20210413_195613 S      Far >50 70 3 0 Dark

4/13/2021 20:00 - 22:00 20:35:31 20210413_195613 S      Far >100 110 5 0 Dark

4/13/2021 20:00 - 22:00 20:39:31 20210413_195613 S      Far >100 160 2 0 Dark

4/13/2021 20:00 - 22:00 20:46:35 20210413_195613 S      Medium >10 12 1 0 Dark

4/13/2021 20:00 - 22:00 20:52:47 20210413_195613 S      Medium >5 7 1 0 Dark

4/13/2021 20:00 - 22:00 20:55:00 20210413_195613 S      Medium >20 35 4 0 Dark

4/13/2021 20:00 - 22:00 20:56:00 20210413_195613 S      Far >5 10 1 0 Dark

4/13/2021 20:00 - 22:00 21:27:51 20210413_211926 S      Medium  >100 210 5 0 Dark

4/13/2021 20:00 - 22:00 21:44:43 20210413_211926 S      Medium   >50 90 3 0 Dark

4/13/2021 20:00 - 22:00 21:11:11 "video with moth" S      Medium    <5 5 0 0 Dark

4/13/2021 20:00 - 22:00 20:23:01 "video with moth 2" S      Medium    <5 1 0 0 Dark

4/14/2021 20:00 - 22:00 20:12:33 20210414_200727 S      Medium    >100 105 2 0 Dark

4/14/2021 22:00 - 24:00 22:12:48 "video with moth 3" S      Medium  >100 196 3 0 Dark

4/14/2021 22:00 - 24:00 22:12:50 20210414_221003 S      Medium    >20 40 3 0 Dark

4/14/2021 22:00 - 24:00 22:23:20 20210414_222003 S      Far >100 420 6 0 Dark

4/14/2021 22:00 - 24:00 23:11:16 20210414_231003 S      Medium >100 130 2 0 Dark

4/15/2021 00:00 - 02:00 1:14:07 20210415_011003 S      Medium    >5 8 0 0 Dark

4/15/2021 00:00 - 02:00 1:27:45 20210415_012003 S      Medium    >50 53 2 0 Dark

4/15/2021 00:00 - 02:00 1:27:50 20210415_012003 S      Medium      >50 54 6 0 Dark

4/22/2021 20:00 - 22:00 21:10:31 20210422_201202 S      Medium      >10 14 0 0 Dark

 

Table 1. Individual statistics for each moth visitation to apple flowers. 
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Date: Time: Light or Dark Outside Video Captured From # of Moths/Insects Insect or Moth
04/11/2021 18:21:44 - 18:59:22 Light 6 insect 
04/11/2021 18:69:23 - 19:37:01 Light 11 1 moth
04/11/2021 19:37:05 - 21:12:33 Light to Dark 20210411_193704 1 1 moth
04/11/2021 21:12:37 - 23:22:05 Dark 20210411_211236 2 2 moth
04/11/2021 23:22:10 - 01:20:24 Dark 20210411_232208 2 2 moth
04/12/2021 01:20:28 - 03:23:10 Dark 20210412_012027 2 2 moth
04/12/2021 03:23:14 - 5:44:46 Dark 20210412_032313 0
04/12/2021 5:44:50 - 06:08:53 Dark 20210412_054449 0
04/12/2021 22:47:00 - 00:16:36 Dark 20210411_224700 possibly one moth
04/13/2021 18:20:53 - 18:58:26 Light 20210413_182049 0
04/13/2021 18:58:29 - 19:36:06 Light 20210413_185829 0
04/13/2021 19:36:09 - 20:36:24 Light to Dark 20210413_193609 0
04/13/2021 20:36:29 - 21:56:16 Dark 20210413_203627 1
04/13/2021 18:39:11 - 19:16:48 Light 20210413_183911 0
04/13/2021 19:51:55 - 19:56:11 Light 20210413_191651 0
04/13/2021 19:56:17 - 21:19:23 Light to dark 20210413_195613 10 9 moth
04/13/2021 21:19:26 - 21:56:26 Dark 20210413_211926 2 2 moth
04/13/2021 18:28:17 - 19:05:52 light 20210413_182815 0
04/13/2021 19:05:57 - 19:43:32 light 20210413_190555 0
04/13/2021 19:43:36 - 20:42:53 Light to dark 20210413_194335 0
04/13/2021 21:45:52 - 21:57:42 Dark 20210413_214550 0
04/13/2021 20:42:57 - 21:39:45 Dark "video with moth" 1 1 moth
04/13/2021 18:25:09 - 18:34:31 light 20210413_182509 1 0 moth
04/13/2021 18:35:10 - 18:44:22 light 20210413_183511 0
04/13/2021 18:45:10 - 18:54:58 light 20210413_184511 0
04/13/2021 18:55:09 - 19:05:09 light 20210413_185511 0
04/13/2021 19:05:09 - 19:15:09 light 20210413_190511 0
04/13/2021 19:15:12 - 19:25:09 light 20210413_191511 0
04/13/2021 19:25:12 - 19:35:09 light 20210413_192511 0
04/13/2021 19:35:10 - 19:45:09 light 20210413_193511 0
04/13/2021 19:45:10 -  19:55:09 Light to dark 20210413_194511 0
04/13/2021 19:55:12 - 20:05:09 dark 20210413_195511 0
04/13/2021 20:05:11 - 20:15:09 dark 20210413_200511 1 0 moth
04/13/2021 20:15:10 - 20:25:09 dark 20210413_201511 0
04/13/2021 20:25:10 - 20:35:09 dark 20210413_202511 2 0 moth
04/13/2021 20:35:10  - 20:45:09 dark 20210413_203511 3 0 moth
04/13/2021 20:45:10 - 20:55:09 dark 20210413_204511 1 0 moth
04/13/2021 20:55:09 - 21:05:09 dark 20210413_205511 1 0 moth
04/13/2021 21:05:10 - 21:15:09 dark 20210413_210511 1 0 moth
04/13/2021 21:15:10 - 21:25:09 dark 20210413_211511 0
04/13/2021 21:25:10 - 21:35:09 dark 20210413_212511 0
04/13/2021 21:35:10 - 21:45:09 dark 20210413_213511 0
04/13/2021 21:45:10 - 21:50:28 dark 20210413_214511 0
04/13/2021 18:37:44 - 19:15:19 light 20210413_183743 0 0 moth
04/13/2021 19:15:25 - 19:53:49 light 20210413_191522 0 0 moth
04/13/2021 19:53:55 - 19:58:49 dark 20210413_195352 0 0 moth
04/14/2021 22:10:03 - 22:20:01 dark 20210414_221003 1 1 moth
04/14/2021 22:20:02 - 22:30:01 dark 20210414_222003 2 1 moth
04/14/2021 22:30:02 - 22:40:01 dark 20210414_223003 0
04/14/2021 22:40:01 - 22:50:01 dark 20210414_224003 0
04/14/2021 22:50:02 - 23:00:01 dark 20210414_225003 0
04/14/2021 23:00:01 - 23:10:01 dark 20210414_230003 1 0 moth
04/14/2021 23:10:01 - 23:20:01 dark 20210414_231003 2 1 moth
04/14/2021 23:20:01 - 23:30:01 dark 20210414_232003 0
04/14/2021 23:30:01 - 23:30:01 dark 20210414_233003 2 0 moth
04/14/2021 23:40:02 - 23:50:01 dark 20210414_234003 0
04/14/2021 23:50:01 - 00:00:01 dark 20210414_235003 0
04/15/2021 00:00:01 - 00:10:01 dark 20210415_000003 0
04/15/2021 00:10:01 - 00:20:01 dark 20210415_001003 1 0 moth
04/15/2021 00:20:01 - 00:30:01 dark 20210415_002003 1 0 moth
04/15/2021 00:30:01 - 00:40:01 dark 20210415_003003 0
04/15/2021 00:40:01 - 00:50:01 dark 20210415_004003 0
04/15/2021 00:50:02 - 01:00:01 dark 20210415_005003 0
04/15/2021 01:00:02 - 01:10:01 dark 20210415_010003 0
04/15/2021 01:10:01 - 01:20:01 dark 20210415_011003 1 1 moth
04/15/2021 01:20:02 - 01:30:01 dark 20210415_012003 3 2 moth
04/15/2021 01:30:02 - 01:40:01 dark 20210415_013003 0
04/15/2021 01:40:01 - 01:50:01 dark 20210415_013004 0
04/15/2021 01:50:02 - 02:00:01 dark 20210415_013005 0
04/15/2021 02:00:01 - 02:10:01 dark 20210416_020003 1 0 moth
04/15/2021 02:10:02 - 02:20:01 dark 20210415_021003 0
04/15/2021 02:20:02 - 02:30:01 dark 20210415_022003 0
04/15/2021 02:20:02 - 02:40:01 dark 20210415_023003 1 0 moth
04/15/2021 02:40:02 - 02:50:01 dark 20210415_024003 1 0 moth
04/15/2021 02:50:02 - 03:00:01 dark 20210415_025003 0
04/15/2021 03:00:02 - 03:10:02 dark 20210415_030003 0
04/15/2021 03:10:02 - 03:20:02 dark 20210415_031003 0
04/15/2021 03:20:02 - 03:30:02 dark 20210415_032003 0
04/15/2021 3:30:02 - 03:40:02 dark 20210415_033003 0
04/15/2021 03:40:03 - 03:50:02 dark 20210415_034003 0
04/15/2021 03:50:03 - 04:00:02 dark 20210415_035003 0
04/15/2021 04:00:03 - 04:10:02 dark 20210415_040003 0
04/15/2021 04:10:02 - 04:20:02 dark 20210415_041003 0
04/15/2021 04:20:03 - 04:30:02 dark 20210415_042003 0
04/15/2021 04:30:02 - 04:40:02 dark 20210415_043003 3 0 moth
04/15/2021 04:40:03 - 04:50:02 dark 20210415_044003 0
04/15/2021 04:50:03 - 05:00:02 dark 20210415_045003 0
04/15/2021 05:00:04 - 05:10:02 dark 20210415_050003 0
04/15/2021 05:10:02 - 05:20:02 dark 20210415_051003 0
04/15/2021 05:20:02 - 05:30:02 dark 20210415_052003 0
04/15/2021 05:30:02 - 05:40:02 dark 20210415_053003 0
04/15/2021 05:40:02 - 05:50:02 dark 20210415_054003 0
04/15/2021 05:50:03 - 06:00:02 dark 20210415_055003 0
04/15/2021 06:00:02 - 06:10:02 dark 20210415_060003 0
04/15/2021 06:10:02 - 06:20:02 dark to light 20210415_061004 0
04/15/2021 06:20:03 - 06:30:02 light 20210415_062004 0
04/15/2021 06:30:02 - 06:40:02 light 20210415_063004 0
04/15/2021 06:40:02 - 6:50:02 light 20210415_064004 0
04/15/2021 06:50:02 - 07:00:02 light 20210415_065004 0
04/15/2021 07:00:02 - 07:10:02 light 20210415_007004 0
04/15/2021 07:10:02 - 07:17:40 light 20210415_071004 0
04/14/2021 20:05:30 - 21:15:13 dark 20210414_200530 0
04/14/2021 21:15:16 - 22:23:16 dark 20210414_211516 0
04/14/2021 22:23:20 - 23:29:37 dark 20210414_222319 0
04/14/2021 23:29:41 - 00:31:12 dark 20210414_232940 0
04/14/2021 00:31:17 - 01:35:27 dark 20210415_003115 0
04/14/2021 01:35:32 - 02:54:50 dark 20210415_013530 0
04/14/2021 02:54:53 - 04:32:03 dark 20210415_025453 0
04/14/2021 04:32:06 - 05:21:59 dark 20210415_043206 0
04/14/2021 20:07:27 - 21:16:34 dark 20210414_200727 0
04/14/2021 21:16:38 - 22:33:04 dark 20210414_211637 0
04/14/2021 22:33:06 - 00:08:24 dark 20210414_223307 1 0 moth
04/15/2021 00:08:28 - 01:55:54 dark 20210415_000827 1 0 moth
04/15/2021 01:55:58 - 03:55:58 dark 20210415_015557 0
04/15/2021 03:56:01 - 06:08:08 dark 20210415_035601 0
04/15/2021 06:08:11 - 06:57:56 dark to light 20210415_060811 0
04/15/2021 06:57:59 - 07:15:53 light 20210415_065759 0
04/17/2021 18:28:30 - 19:06:07 light 20210417_182830 0
04/17/2021 19:06:10 - 19:43:51 light 20210417_190610 0
04/17/2021 19:43:54 - 20:46:49 light to dark 20210417_194355 2 0 moth
04/17/2021 20:46:53 - 22:00:02 dark 20210417_204652 2 0 moth
04/17/2021 22:00:06 - 23:12:47 dark 20210417_220006 2 0 moth
04/18/2021 23:12:50 - 00:23:27 dark 20210417_231250 0
04/18/2021 00:23:31 - 01:39:28 dark 20210418_002330 0
04/18/2021 01:39:32 - 02:17:22 dark 20210418_013931 0
04/17/2021 18:30:29 - 19:08:06 light 20210417_183029 0

2019? 20:15:45 - 20:35:59 light 20190105_201545 0
2019? 20:36:03 - 20:56:15 light 20190105_203601 0
2019? 20:56:18 - 21:16:31 light 20190105_205617 0
2019? 21:16:33 - 21:37:34 light 20190105_211633 0
2019? 21:37:36 - 2:16:40 light to dark 20190105_213736 0
2019? 22:16:44 - 22:59:17 dark 20190105_221643 0
2019? camera wrong way 20190105_225921
2019? camera wrong way 20190105_235125
04/17/2021 18:31:28 - 19:09:05 light 20210417_183128 0
04/17/2021 19:09:08 - 19:46:49 light 20210417_190908 0
04/17/2021 19:46:53 - 20:43:10 light to dark 20210417_194652 0
04/17/2021 20:43:13 - 21:44:58 dark 20210417_204313 0
04/17/2021 21:45:01 - 23:01:53 dark 20210417_213501 0
04/17/2021 23:01:57 - 00:35:06 dark 20210417_230156 0
04/18/2021 00:35:10 - 02:34:35 dark 20210418_003510 0
04/18/2021 02:34:38 - 03:44:59 dark 20210418_023438 0
04/17/2021 18:26:47 - 19:04:24 light 20210417_182647 0
04/17/2021 19:04:27 - 19:42:05 light 20210417_190427 0
04/17/2021 19:42:08 - 20:43:59 light to dark 20210417_194207 0
04/17/2021 20:44:03 - 22:31:08 dark 20210417_204402 0
04/17/2021 22:31:12 - 04:44:12 dark 20210417_223111 0
04/18/2021 all dark dark 20210418_044415 0
04/17/2021 18:27:39 - 18:37:39 light 20210417_182739 0
04/17/2021 18:37:39 - 18:47:39 light 20210417_183741 0
04/17/2021 18:47:39 - 18:57:39 light 20210417_184741 0
04/17/2021 18:57:40 - 19:07:39 light 20210417_185741 0
04/17/2021 19:07:39 - 19:17:39 light 20210417_190741 0
04/17/2021 19:17:39 - 19:27:39 light 20210417_191741 0
04/18/2021 01:46:03 - 01:56:03 dark 20210418_014603 0
04/18/2021 01:56:04 - 02:06:03 dark 20210418_015604 0
04/18/2021 02:06:04 - 02:16:03 dark 20210418_020604 0
04/18/2021 02:16:03 - 02:26:03 dark 20210418_021604 0
04/18/2021 02:26:04 - 02:26:03 dark 20210418_022604 0
04/18/2021 02:36:03 - 02:46:03 dark 20210418_023604 0
04/18/2021 02:46:03 - 02:56:03 dark 20210418_024604 0
04/18/2021 02:56:03 - 03:06:03 dark 20210418_025604 0
04/18/2021 03:06:03 - 03:16:03 dark 20210418_030604 0
04/18/2021 03:16:03 - 03:26:03 dark 20210418_031605 0
04/18/2021 03:26:03 - 03:36:03 dark 20210418_032604 0
04/18/2021 03:36:03 - 03:46:03 dark 20210418_033604 0
04/18/2021 03:46:03 - 03:56:03 dark 20210418_034605 0
04/18/2021 03:56:03 - 04:06:03 dark 20210418_035605 0
04/18/2021 04:06:03 - 04:16:03 dark 20210418_040605 0
04/18/2021 04:16:03 - 04:26:03 dark 20210418_041605 0
04/18/2021 04:26:03 - 04:36:03 dark 20210418_042605 0
04/18/2021 04:36:03 - 04:46:03 dark 20210418_043605 0
04/18/2021 04:46:03 - 04:56:03 dark 20210418_044605 0
04/18/2021 04:56:03 - 05:06:03 dark 20210418_045605 0
04/18/2021 05:06:03 - 05:16:03 dark 20210418_050605 0
04/18/2021 05:16:03 - 05:26:03 dark 20210418_051605 0
04/18/2021 05:26:03 - 05:36:03 dark 20210418_052605 0
04/18/2021 05:36:03 - 05:46:03 dark 20210418_053605 0
04/18/2021 05:46:03 - 05:56:03 dark 20210418_054605 0
04/18/2021 05:56:03 - 06:06:03 dark 20210418_055605 0
04/18/2021 06:06:04 - 06:10:20 dark 20210418_060605 0
04/17/2021 18:33:47 - 19:22:18 light 20210417_183347 0
04/17/2021 19:22:22 - 20:37:06 light to dark 20210417_192222 0
04/17/2021 20:37:10 - 22:14:48 dark 20210417_203709 0
04/17/2021 22:14:52 - 23:42:24 dark 20210417_221451 1 0 moth
04/18/2021 23:42:28 - 01:16:46 dark 20210417_234228 0
04/18/2021 01:16:49 - 04:09:04 dark 20210418_011649 0
04/18/2021 04:09:11 - 05:50:26 dark 20210418_040907 0
04/19/2021 18:03:31 - 18:41:08 light 20210419_180331 0
04/19/2021 18:41:11 - 19:18:47 light 20210419_184111 0
04/19/2021 19:18:51 - 19:56:49 light 20210419_191850 0
04/19/2021 19:56:52 - 02:09:53 light to dark 20210419_195652 0
04/20/2021 n/a completely dark 20210420_020956 0
04/19/2021 18:08:20 - 18:45:57 light 20210419_180820 0
04/19/2021 18:46:01 - 19:23:37 light 20210419_184600 0
04/19/2021 19:23:41 - 20:01:34 light 20210419_192340 0
04/19/2021 20:01:37 - 21:08:33 light to dark 20210419_200137 0
04/19/2021 21:08:36 - 00:14:00 dark 20210419_210836 0
04/20/2021 00:14:04 - 04:20:09 dark 20210420_001403 0
04/20/2021 04:20:12 - 05:58:06 dark 20210420_042012 0
04/19/2021 18:00:14 - 18:37:50 light 20210419_180014 0
04/19/2021 18:37:53 - 19:15:31 light 20210419_183754 0
04/19/2021 19:15:34 - 19:58:02 light 20210419_191534 0
04/19/2021 19:58:06 - 02:11:06 light to dark 20210419_195805 0
04/20/2021 02:11:09 - 05:50:14 completely dark 20210420_021109 0
04/19/2021 18:09:39 - 18:47:15 light 20210419_180939 0
04/19/2021 18:47:19 - 19:24:55 light 20210419_184719 0
04/19/2021 19:24:59 - 20:03:22 light 20210419_192459 0
04/19/2021 20:03:26 - 21:04:56 light to dark 20210419_200325 1 0 moth
04/19/2021 21:05:00 - 22:06:34 dark 20210419_210459 0
04/19/2021 22:06:39 - 23:21:37 dark 20210419_220637 0
04/19/2021 23:21:40 - 00:46:04 dark 20210419_232140 0
04/20/2021 00:46:07 - 01:16:30 dark 20210420_004607 0
04/19/2021 18:10:48 - 18:48:24 light 20210419_181048
04/19/2021 18:48:28 - 19:26:04 light 20210419_184827
04/19/2021 19:26:08 - 20:08:40 light 20210419_192607
04/19/2021 20:08:44 - 21:25:22 dark 20210419_200843 4 0 moth
04/19/2021 21:25:25 - 22:40:39 dark 20210419_212525 2 0 moth
04/19/2021 22:40:43 - 00:04:50 dark 20210419_224042 2 0 moth
04/20/2021 00:04:56 - 04:17:07 dark 20210420_000453 1 0 moth
04/17/2021 04:17:10 - 06:16:12 dark 20210420_041710 0
04/22/2021 18:13:15 - 18:50:52 light 20210422_181315 0
04/22/2021 18:50:55 - 19:28:32 light 20210422_185055 0
04/22/2021 19:28:36 - 20:15:21 light to dark 20210422_192835 0
04/22/2021 20:15:24 - 02:28:25 dark 20210422_201524 0
04/23/2021 02:28:28 - 06:55:45 dark to light 20210423_022828 0
04/23/2021 06:55:49 - 07:33:26 light 20210423_065549 0
04/23/2021 07:33:30 - 08:11:06 light 20210423_073329 0
04/23/2021 08:11:12 - 08:48:46 light 20210423_081109 0
04/23/2021 08:48:49 - 08:53:41 light 20210423_084849 0
04/22/2021 18:05:47 - 18:43:47 light 20210422_180545 0
04/22/2021 18:43:51 - 19:21:27 light 20210422_184350 0
04/22/2021 19:21:30 - 20:06:27 light 20210422_192130 0
04/22/2021 20:06:30 - 00:25:46 light to dark 20210422_200630 0
04/23/2021 00:25:50 - 06:15:53 dark 20210423_002549 0
04/23/2021 06:15:57 - 07:11:28 dark 20210423_061556 0
04/23/2021 07:11:31 - 07:52:38 light 20210423_071131 0
04/23/2021 07:52:41 - 08:11:29 light 20210423_075241 0
04/22/2021  18:11:03 - 18:48:40 light 20210422_181103 0
04/22/2021 18:48:44 - 19:26:20 light 20210422_184843 0
04/22/2021 19:26:24 - 20:12:00 light 20210422_192623 0
04/22/2021 20:12:03 - 21:16:37 dark 20210422_201202 1
04/22/2021 21:16:42 - 23:11:00 dark 20210422_211641 3 no moth
04/22/2021 23:11:04 - 01:49:46 dark 20210422_231103 0
04/23/2021 01:49:51 - 05:29:48 dark 20210423_014950 0
04/23/2021 05:29:53 - 06:22:18 dark 20210422_052951 0
04/23/2021 12:47:41 - 12:57:40 light 20210423_124742 0
04/23/2021 12:57:41 - 13:07:40 light 20210423_125742 0
04/23/2021 13:07:41 - 13:17:40 light 20210423_130742 0
04/23/2021 13:17:41 - 13:27:40 light 20210423_131742 0
04/23/2021 13:27:41 - 13:37:40 light 20210423_132742 0
04/23/2021 13:37:41 - 13:47:40 light 20210423_133742 0
04/23/2021 13:47:41 - 13:57:41 light 20210423_134742 0
04/23/2021 13:57:41 - 14:07:41 light 20210423_135742 0
04/23/2021 14:07:42 - 14:17:41 light 20210423_140742 0
04/23/2021 14:17:41 - 14:27:41 light 20210423_141742 0
04/23/2021 14:27:42 - 14:37:41 light 20210423_142742 0
04/23/2021 14:37:42 - 14:47:41 light 20210423_143742 0
04/23/2021 14:47:42 - 14:57:41 light 20210423_144742 0
04/23/2021 14:57:42 - 15:07:41 light 20210423_145742 0
04/23/2021 15:07:41 - 15:17:41 light 20210423_150742 0
04/23/2021 15:17:41 - 15:27:41 light 20210423_151742 0
04/23/2021 15:27:41 - 15:37:41 light 20210423_152742 0
04/23/2021 15:37:41 - 15:47:41 light 20210423_153742 0
04/23/2021 15:47:42 - 15:57:41 light 20210423_154743 0
04/23/2021 15:57:41 - 16:07:41 light 20210423_155743 0
04/23/2021 16:07:41 - 16:17:41 light 20210423_160743 0
04/23/2021 16:17:41 - 16:27:41 light 20210423_161743 0
04/23/2021 16:27:42 - 16:37:41 light 20210423_162743 0
04/23/2021 16:37:41 - 16:47:41 light 20210423_163743 0
04/23/2021 16:47:41 - 16:57:41 light 20210423_164743 0
04/23/2021 16:57:41 - 17:03:15 light 20210423_165743 0
04/22/2021 18:22:26 - 19:00:03 light 20210422_182226 0
04/22/2021 19:00:06 - 19:37:42 light 20210422_190006 0
04/22/2021 19:37:46 - 22:32:04 light 20210422_193746 0
04/22/2021 22:32:07 - 04:45:07 dark 20210422_223207 0
04/23/2021 04:45:10 - 07:03:34 dark to light 20210423_044510 0
04/23/2021 07:03:38 - 07:41:15 light 20210423_070337 0
04/23/2021 07:41:18 - 08:18:55 light 20210423_074118 0
04/23/2021 08:18:58 - 08:56:07 light 20210423_081858 0
04/22/2021 18:00:35 - 18:39:42 light 20210422_180035 0
04/22/2021 18:39:45 - 19:17:22 light 20210422_183945 0
04/22/2021 19:17:26 - 19:57:07 light 20210422_191725 0
04/22/2021 19:57:10 - 02:10:10 light to dark 20210422_195710 0
04/23/2021 02:10:14 - 06:42:07 dark to light 20210423_021014 0
04/23/2021 06:42:11 - 07:26:30 light 20210423_064210 0
04/23/2021 07:26:34 - 08:06:34 light 20210423_072633 0
04/23/2021 08:06:37 - 08:28:30 light 20210423_080637 0
04/19/2021 18:12:06 - 18:22:06 light 20210419_181206 0
04/19/2021 18:22:07 - 18:32:06 light 20210419_182207 0
04/19/2021 18:32:06 - 18:42:06 light 20210419_183207 1 0 moth
04/19/2021 18:42:07 - 18:52:06 light 20210419_184207 1 0 moth
04/19/2021 18:52:06 - 19:02:06 light 20210419_185207 2 0 moth
04/19/2021 19:02:07 - 19:12:06 light 20210419_190207 1 0 moth
04/19/2021 19:12:06 - 19:22:06 light 20210419_191207 1 0 moth
04/19/2021 19:22:06 - 19:32:06 light 20210419_192208 0
04/19/2021 19:32:06 - 19:42:06 light 20210419_193207 0
04/19/2021 19:42:06 - 19:52:06 light 20210419_194207 0
04/19/2021 19:52:06 - 20:02:06 light 20210419_195207 0
04/19/2021 20:02:06 - 20:12:06 light 20210419_200207 0
04/19/2021 20:12:08 - 20:22:06 light 20210419_201208 2 0 moth
04/19/2021 20:22:06 - 20:32:06 dark 20210419_202207 0
04/19/2021 20:32:07 - 20:42:06 dark 20210419_203208 0
04/19/2021 20:42:06 - 20:52:06 dark 20210419_204208 0
04/19/2021 20:52:06 - 21:02:06 dark 20210419_205208 0
04/19/2021 21:02:06 - 21:12:06 dark 20210419_210208 0
04/19/2021 21:12:06 - 21:22:06 dark 20210419_211208 0
04/19/2021 21:22:06 - 21:32:06 dark 20210419_212208 0
04/19/2021 21:32:07 - 21:42:03 dark 20210419_213208 0
04/19/2021 21:42:07 - 21:52:06 dark 20210419_214208 0
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Table 2. Master list of all camera footage. 
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