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Tracking the abundance, distribution, and body size of marine mammals is constrained by 
logistical challenges, including remote, rugged terrain. For semi-aquatic animals like pinnipeds, 
life history events on land promote accessibility for researchers. Drones have provided a 
promising alternative to traditional survey methods, but the use of thermal imaging drones has 
been limited due to their cost. A DJI Matrice 210 commercial drone with thermal camera 
payload was used to assess the accuracy of both traditional (RGB) imaging and thermal 
imaging for quantifying the abundance, distribution, and body size of northern elephant seals 
(Mirounga angustirostris) at Año Nuevo Reserve in central California. A pre-programmed 
transect flight pattern was used to obtain bi-weekly images for a year, then outlined the 2,105 
seals using the Computer Vision Annotation Tool and quantified each seal’s polygon area using 
R. During the breeding season, there was a trimodal distribution of body size representing 
pups, adult females, and adult males. The largest average body size occurred after pups had 
weaned and departed for sea, and when adult females returned to molt. Thermal images were 
superior for detecting these endothermic animals on the cold sand compared to RGB images in 
which seals could not be distinguished from the sandy substrate. Total seal abundance was 
higher during the molting than the breeding season, and seals were closer together. However, 
there was a slight difference between the RGB and the thermal imaging data, with thermal 
imaging results displaying a higher average body size area, probably due to lower resolution 
photos. Thermal imaging showed that skin temperature was warmest on April 03 and June 10, 
intermediate on June 18, and coldest on February 24. An Analysis of Variance with Tukey 
post-hoc test indicated that median skin temperature was significantly different between all 
dates except April 03 and June 10. The efforts of this study are of importance as it assesses the 
future applications to other species and locations of marine mammals in order to create 
informed decisions for conservation efforts that are at risk due to potential human impact.
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