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Abstract

The former Seneca Army Depot, located in Romulus, 
New York, is home to a remarkable herd of leucistic deer 
known as Seneca White Deer (SWD). These white deer 
were initially spotted in 1941, when the United States 
Army fenced off 24 miles of land for the Seneca Army 
Depot, a storage site for munitions. While the history of 
the Seneca White Deer is remarkable, the genetics and 
population dynamics of these deer remain in question. 
Using airborne imagery, such as remotely-operated drone 
photography, we may be able to gain a better 
understanding of the population dynamics of the Seneca 
White Deer. By collecting population data, including the 
size and age composition of these deer, we may provide 
essential information regarding the maintenance and 
protection of this remarkably unique deer population. 

The DJI Mavic 2 Enterprise UAV features a 3-axis gimbal 
camera with a FLIR longwave infrared thermal camera (640x480 
video) and a visual camera (4K videos and 12MP photos). The DJI 
remote controller includes a long-range transmission technology, 
allowing for a 5mi transmission range and video display from the 
aircraft to a smartphone up to 1080p. 

Procedure

Preliminary Site Analysis using NYS LiDAR Dataset SfM and LiDAR Materials and Methods

Modeling Habitat Composition and Population Dynamics of Seneca White Deer using 
Structure from Motion (SfM) Photogrammetry
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The Seneca Army Depot is located between Seneca 
Lake and Cayuga Lake (part of the Finger Lakes region). 
Seneca White Deer, Inc. established Deer Haven Park as 
part of its mission to preserve and manage the unique 
population more effectively. At one point in time, the 
Seneca White Deer accounted for 200 of 800 total deer 
within the depot fence. Today, the leucitic deer 
population is as high as 300 individuals (SWD, 2019). 

SWD Location and Genetics

Figure 2. Location of Seneca Army Depot and Punnett squares 
representing the genetics of white-tailed deer species in the 

enclosure. ‘A’ is the dominant gene while ‘a’ is the recessive. The 
genetics of the deer population within the enclosure show that 2 
normally-colored deer that both carry the recessive gene would 

have a one-in-four chance of producing a leucistic fawn. A leucitic 
doe or buck bred to a normal deer with the recessive gene would 
have a one-in-two chance of producing a leucitic fawn. A leucitic 

doe bred to a leucitic buck will always produce leucitic fawns. 

Figure 2

Figure 1. Example of Seneca White Deer (Odocoileus virginianus)
photographed in Seneca Army Depot. Both images contain does. 

Sources: Michael Crowley Photography
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Figure 3. FEMA-Seneca Watershed 2012 image from the NYS LiDAR dataset. 
Depicted here is a military igloo (B0604) with vegetation growing over it. 
Density of data points was lessened in order to view the military structure 
clearly via cross section. Source: image 18tun.465345.las from GIS.NY.GOV
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Figure 5. Shown here is Mariah Matias (pictured left) as well as the DJI Mavic 
2 Enterprise and DJI Remote Controller plus the smart phone display device 
(pictured right).  

Figure 4

Figure 4. A mosaic of all FEMA-Seneca Watershed 2012 LiDAR images 
encompassing the Seneca Army Depot. Image 1 includes all first returns, 
image 2 includes all last returns (bare earth), image 3 is first-last returns, and 
image 4 is a canopy height map overlain onto a satellite image of the Seneca 
Army Depot. These data were processed in ENVI, an image analysis software. 
Data statistics below show the maximum and minimum heights of the 
region. Warmer colors (red) are associated with higher altitudes while cooler 
colors (blue) are associated with lower altitudes. Max height=232m.
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Methods

Airborne New York State LiDAR (Light Detection and Ranging) 
data sets were downloaded for analysis via ENVI LiDAR software. 
Creation and analysis of LiDAR images allows for an enhanced 
understanding of the many structures of the abandoned army 
enclosure. The NYS LiDAR database provides detailed information, 
including site topography and structures (such as military igloos 
used for munition storage). The dataset was narrowed down to the 
most relevant areas in which the SWD population exists.

Figure 6

Figure 6. The data collection methodology for airborne (A) and terrestrial (B) 
LiDAR as well as SfM (C) is pictured left and more detailed model illustrating 
the photogrammetric range imaging technique undergone by the Mavic 2 
Enterprise UAV is pictured right. LiDAR is a surveying method that 
illuminates a target with laser light and measures the reflected light with a 
sensor in order to measure distance. Difference in return times and 
wavelengths can be used to make 3D representations of the target. SfM is a 
photogrammetric range imaging technique for estimating 3D structures 
from 2D image sequences that may be coupled with local motion signals. 
Sources: Sjoerd, 2016 and Shervais, 2015. 

Figure 7. Image processing workflow in Zephyr. Images 1-4 show point-cloud 
generation, dense point-cloud generation, mesh extraction, and detailed 
mesh extraction in respective order. 

Figure 7

Figure 8 

Future Aims
The future of this project includes collecting a dataset for 

the entire Seneca Army Depot. The next flight missions will 
occur in the Fall (no leaves) and again in the Winter (snow). This 
will allow for a more accurate count of both the white and 
brown deer given ideal conditions. 
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Figure 8. Image 1 is a 3D rendition of where the deer in images 3 and 4 
were found. This image was created in Zephyr. Image 2 is a thermal image 
of the research team. 

Figure 9

Figure 9. Image 1 is a 3D rendition of bunker B0604. Image 2 is a thermal 
image of that bunker. Image 3 is a 3D rendition of Prof. Joan Ramage 
compared to 2D camera phone image.
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