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By Cassie Martin

THE INTERSECTION OF DRONE  

TECHNOLOGY AND WILDLIFE WORK

The Drone Debate

Cassie Martin is 
Science Writer 
for The Wildlife 
Professional.

Credit: Cynthia Lax

Last summer, the National Park Service 
announced a ban on the recreational use of 
unmanned aerial systems (UAS), or drones, in all 
national parks—a region covering more than 400 
parks and nearly 84 million acres of public land. 
In the short run, each park is making its own rules 
to implement the ban; but the Service is drafting 
a comprehensive, uniform ban that should be 
ready by the end of this year.
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The decision came just a few months after 
three national parks—Zion, Grand Canyon, 
and Yosemite—banned drone technology fol-

lowing incidents of drones disturbing wildlife and 
tourists. In Zion National Park, for example, visi-
tors saw an unmanned aircraft scare bighorn sheep, 
causing young sheep to become separated from the 
herd. Elsewhere in the park, canyon hikers were 
frightened by the echo of an unseen drone. Such un-
intended consequences helped fuel the ban.

Previously, tourists could fly aircraft within park 
boundaries—usually for taking video or photo-
graphs—if they obtained a special park permit. 
This type of use is no longer allowed; however, 
wildlife scientists and managers are increasingly 
using drones both inside and outside national 
parks for research and monitoring. In fact, the 
Federal Aviation Administration (FAA) has already 
issued more than 600 permits that allow institu-
tions and agencies to fly unmanned aircraft, but 
the agency has not tracked how many of those are 
for wildlife research. 

Because rapidly expanding drone technology is 
relatively new and controversial—mainly due to 
privacy concerns and its association with military 
defense initiatives—the FAA is developing new 
rules for its use in American airspace, with the new 
regulations due September 30, 2015. Once regula-
tions are in place, the FAA conservatively estimates 
8,000 drones will be flying in U.S. airspace, with 
as many as 30,000 by 2020. The vast majority of 
those, about 80 percent, will be used in agriculture 
activities such as surveying crops and monitoring 
drought areas. Another 10 percent will be used for 
domestic surveillance and the remaining 10 percent 
will be divided among recreation, tracking sporting 
events, and wildlife monitoring. 

“The use of UAS is getting larger by the day, and 
that trend will continue,” says Leanne Hanson, a bi-
ologist with the U.S. Geological Survey (USGS) who 
has been using drones since 2011 to survey wildlife 
such as sandhill cranes and greater sage-grouse. 
But Hanson—who gave a presentation on her drone 
work at The Wildlife Society’s 2014 annual confer-
ence in Pittsburgh—notes that for all its promise, 

drone technology presents significant challenges. “I 
don’t think everyone is convinced that it’s the best 
tool to answer everybody’s questions,” Hanson says. 
“You have to do your research about what data the 
tool can provide.” As the drone debate heats up, it’s 
worth considering how this tool can—and can’t—
advance the cause of wildlife research.

Evolution of a Wildlife Tool
The development of drones for wildlife research and 
management in the U.S. began in the early 2000s, 
when the University of Florida’s (UF) Unmanned 
Aircraft Systems Research Program—in coopera-
tion with the U.S. Fish and Wildlife Service (FWS) 
and U.S. Army Corps of Engineers—began adapting 
the technology for natural resources applications. 
Early versions included remote-controlled aircraft 
equipped with GPS, a camera, and not much else. 
Now, their UAS include autopilot software that 
enables them to fly to hundreds of pre-programmed 
waypoints and gyro-stabilization technology that 
keeps the aircraft level.

The university’s latest iteration is the Nova 2.1. 
Used to fly over wetlands and undeveloped land, 
the 14-pound aircraft is hand-launched, durable, 
waterproof, and can capture high-resolution, geo-
referenced imagery. Data collected from this model 
have been used to evaluate fine-scale characteristics 
of pygmy rabbit habitat in Idaho, assess distribution 
and abundance of nesting brown pelicans in Florida, 
estimate sea turtle population size and differentiate 
their beach nesting tracks. Back in the lab, computer 
software stitches together photographs captured by 
Nova 2.1, allowing researchers to count the number 
of old, new, and abandoned pelican nests or estimate 
the burrow density of pygmy rabbits. “The technol-
ogy has really taken off since we began 14 years ago,” 
says Franklin Percival, program director of UF’s 
Unmanned Aircraft Systems Research Program. “We 
are finally getting to the point where we can address 
[wildlife management] questions.” 

The first step to answering those questions is inte-
grating drones into research and management by 
making sure they are not only safe to fly, but also 
safe for wildlife. The FAA has set up six test sites 
around the U.S. to evaluate unmanned aircraft in C
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A drone hovers 
over Nevada Fall in 
Yosemite National 
Park. The National Park 
Service banned drone 
use earlier this year, 
except for research 
and management 
purposes. Credit: Brian 
Whitehead
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different scenarios, including conducting wildlife 
surveys. In May, the University of Alaska Fair-
banks—one of the six test sites—conducted its first 
drone survey of wildlife when officials flew a small, 
rotocraft drone resembling a helicopter 200 feet 
above grazing caribou. The purpose of the flight 
was to determine whether this method could be 
used to count caribou without disturbing them. 

Early results are promising. “One looked up for a 
moment and went back to grazing,” says Roseanne 
Bailey, director of the FAA test site and deputy 
director of the University of Alaska Center for 
Unmanned Aircraft Systems and Integration. The 
drones were quieter and less imposing than tradi-
tional manned aircraft, and the researchers are now 
planning more test flights to count musk ox and 
other large animals, especially ones that are more 
sensitive to manned surveys, such as walruses. 
“There is a distinct need to count them at this criti-
cal time when young are still with their mothers,” 
says Bailey. “Right now we can’t do that because the 
adults panic at the sight and sound of manned air-
craft and stampede, killing the young.” Bailey hopes 
to get the project up and running later this year.

As drone technology expands, wildlife researchers 
should consider a variety of factors when selecting a 
drone that meets their needs, including cost, flight 
time, maneuverability, and data-collection equip-
ment. Drones used in wildlife research can range 
in price from a few hundred dollars to hundreds of 
thousands of dollars, depending on the model. 

On the lower end of the spectrum, drones produced 
by 3D Robotics range from $500 to $1,300, weigh 
as much as 4 pounds, and can fly for approximately 
10 to 45 minutes. While cheaper models usually 

require a GPS and a rugged, inexpensive camera 
such as a GoPro, collecting more sophisticated data 
requires investment in drones equipped with expen-
sive programs and high-end computers. The Puma 
AE by AeroVironment, which costs $250,000, is 
well-suited for use in both terrestrial and marine 
environments. Weighing 13 pounds with a 9.2-
foot wingspan, it is capable of flying for more than 
three hours on battery alone and nine hours with 
the addition of solar cells. The company’s smaller 
Raven—costing $50,000 and weighing 4.2 pounds 
with a 4.5-foot wingspan—flies for only 90 minutes. 
Both battery-powered drones are launched by hand 
and each is capable of carrying GPS monitoring sys-
tems and high-resolution infrared, electro-optical, 
and thermal imaging cameras. Programmed to fly 
between 100 and 500 feet above the ground, the 
drones record data including images of wildlife and 
habitat, and send it directly to a computer software 
program monitored by researchers on the ground. 

Benefits of a Bird’s-eye View
Compared with manned aircraft that have long 
been used for aerial wildlife surveys, drones confer 
multiple benefits, particularly in terms of cost, 
low-impact on wildlife communities, and safety, as 
recent research attests. Last summer, FWS and the 
National Oceanic and Atmospheric Administration 
(NOAA) used drones to survey sea bird popula-
tions that nest on boulders and cliffs along Oregon’s 
Pacific coast in areas that can only be reached by 
air. Using two remote-controlled drones—an RQ-
20A Puma AE and an MD4-1000 quadcopter by the 
company microdrones—a team of researchers flew 
the camera-equipped devices over nesting colonies 
of common murres, double-crested cormorants, and 
pelagic and Brandt’s cormorants. 

After the flights were completed, the drone-
captured images were downloaded to a computer 
where GIS software estimated the number of 
birds in the colony, allowing Shawn Stephenson, a 
wildlife biologist with Oregon FWS, and his team 
to estimate the size of the breeding population. The 
researchers hope to conduct multiple drone surveys 
every year to acquire more accurate population-
change data throughout breeding seasons. “I believe 
that this technology holds significant advantages to 
the way NOAA collects environmental intelligence,” 
says Jason Mansour, deputy chief for unmanned 
aircraft operations with NOAA’s Aircraft Operations 
Center, who operated the drones for the mission. 

A team of NOAA and 
U.S. Fish and Wildlife 
researchers watches 
as a drone flies off 
the coast of Oregon’s 
Bolon Island during 
a common murre 
population survey.

Courtesy of Shawn Stephenson/USFWS
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NOAA uses a variety of methods to conduct its 
studies including manned aerial and boat surveys, 
satellite monitoring, and now drones. 

Along the remote islands of Hawaii’s Papah nau-
moku kea Marine National Monument, NOAA 
scientist Todd Jacobs recently used a drone to survey 
endangered monk seals, green sea turtles, and vari-
ous seabird species. “When you get 
more remote, where planes aren’t 
an option, then [drones] become 
invaluable,” he says. During the 
survey for monk seals, Jacobs and 
his crew inadvertently documented 
hundreds of green sea turtles during 
the day along a sandbar. Usually, 
nesting sea turtles are most active 
at night, when drones are prohib-
ited from flying—an FAA rule that 
applies to the entire U.S. “This is 
such amazing information that the 
green sea turtle team may want to 
reconsider how they collect data in 

the future,” he says. “Sometimes, it takes out-of-the-
box thinking to embrace new technology.”

In addition to overall efficiency, drones minimize 
hazards that come with the job. “When I get in a 
helicopter, there’s a risk that the helicopter can 
crash and I can be killed,” Stephenson says. “If 
we’re using the [drones], there’s no risk for me. I’m 

(Top) A drone captured this image of a com-
mon murre nesting site in Chapman Pointe, 
Oregon. Researchers will run the images 
through GIS software to estimate population 
size. (Below, left) NOAA researchers launch 
a Puma AE drone off Oregon’s Pacific coast. 
This particular drone model is growing in popu-
larity among wildlife researchers, as it can fly for 
up to nine hours in a variety of environments. 
Also at Chapman Point, Jason Mansour (below, 
right) of NOAA’s Aircraft Operations Center 
and a colleague examine a quadcopter drone 
equipped with a point-and-shoot camera.

All Photos Courtesy of Shawn Stephenson/USFWS
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on the ground and can still get comparable photo-
graphs.” That safety benefit is especially significant 
for wildlife researchers in light of a 2003 study 
that examined job-related deaths of wildlife profes-
sionals from 1937 to 2000 and found that aviation 
accidents accounted for 66 percent of all biologist 
mortalities (Sasse, 2003). Stephenson also found 
that drones were less disruptive to wildlife commu-
nities compared to a loud helicopter hovering 800 
to 1,200 feet above bird colonies. “It scares them off 
the nest, which is detrimental to breeding birds and 
causes predation by other avian species,” he says. 
With smaller, quieter drones, however, Stephenson 
could fly much closer to the colonies—between 200 
and 500 feet—without disturbing the birds. 

Drawbacks of Drones 
Although drones are equipped with hi-tech gadgets 
that can assist in surveys and research, there are lim-
its to their capabilities. “It’s a complicated tool, and 
it’s not just about the aircraft,” says Percival. “You 
have to determine what data you need and if there is 
a sensor that is capable of getting that data.” Many 
of the drones used by agencies such as NOAA and 
the USGS for wildlife research have been repurposed 
from the military. “They were really designed for one 
task, and we’re using them for something else,” says 
NOAA’s Jacobs. 

  

How Drones Curb Poaching

New Eyes in the Sky Fight Illegal Wildlife Harvest
By Cassie Martin

Some of Earth’s rarest species may soon become dependent on drones for 
their survival. Around the world, surveillance drones are being used to combat 
illegal poaching of species such as rhinos, elephants, and orangutans.

In August 2013, for example, park rangers in Nepal’s Chitwan and Bardia na-
tional parks began using drones in an effort to monitor and thwart poachers of 
the region’s rare elephants, rhinos, and tigers. The effort began in 2012, when 
the World Wildlife Fund (WWF) partnered with Conservation Drones—an orga-
nization that promotes unmanned aerial systems for global wildlife research—to 
provide the Nepali government with six drones. Even before official monitoring 
began, the drones began impacting poaching: Test flights alarmed poachers, 
which led to a decline in illegal activity. 

Similar success is occurring in Africa. Game reserves have seen a decline in 
poaching following the 2012 announcement of a $5 million global impact grant 
from Google, which WWF is using to test aerial surveillance systems in three 
undisclosed African countries to avoid tipping off poachers. The organization 
hopes to deploy drones in a fourth country within a year. 

This relatively new technology is a welcome addition to the anti-poaching arse-
nal. Illegal poaching is estimated to be a $10-billion-a-year industry, according 
to the Royal Institute of International Affairs, and fighting it is an uphill battle. 
In Kenya’s Kruger National Park, there are as many as 12 poaching gangs at 
any one time, and efforts to stop them can be deadly. “People are getting killed 
every other week,” says Crawford Allan, director of the North American branch 
of TRAFFIC, the world’s largest wildlife-trade monitoring program run by WWF 
and the International Union for the Conservation of Nature. 

For years, Allan and others like him have been working with countries to halt 
illegal poaching of endangered species through policy and on-the-ground 
initiatives. Now, with drones, park rangers are gaining an advantage over their 
well-funded and well-armed foes. The unmanned aircraft carry advanced 
technologies such as acoustic sensors that detect and pinpoint the location 
of gunshots, thermal imaging cameras to spot poachers and animals at night, 
sensors that can detect humans carrying metal, and sen-
sors that can track animals like rhinos that have radio-
frequency identification chips implanted in their horns. 

Authorities can use this real-time data to catch poach-
ers in the act, protect rangers from ambushes, study the 
dynamics of endangered populations, and handle human-
animal conflicts near park borders. More important, the 
data are safeguarded against hacking by radio-frequency 
mesh networks and encrypted digital network relays. 

It is still too early to determine the ultimate impact 
drones will have on poaching. Most programs are in 
the early stages of development, and many countries 
are hesitant to allow drones, citing privacy, security, 
and environmental concerns. In May, Kenya banned the 
private use of drones, halting monitoring efforts despite 
previous plans by the government to deploy drones in 
all 52 of its national parks based on a Kenya Wildlife 
Service study that found drones decreased poaching by 
96 percent. South Africa soon followed suit. Meanwhile, 
India’s defense ministry halted the use of drones to track 
poachers of its singular endangered one-horned rhino. 
“[Governments] are worried about their natural environment, about what the 
impacts to wildlife and tourists will be,” says Allan. “In my experience, it will 
make tourists feel more assured that it could help wildlife and in search and 
rescue if something were to go wrong.”

Credit: Courtesy of Lin Pin Koh/Conservation Drones

Park rangers and army personnel carry drones to a launch 
site in Nepal. Multiple organizations, including the WWF and 
Conservation Drones, are working to provide governments and 
conservationists around the world with affordable drones to 
keep wildlife safe from poachers.
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Regulatory red tape is another drawback. Currently, 
FAA regulations restrict widespread use of drones 
for conservation and management. For example, the 
agency typically allows drone use only for govern-
ment agencies and academic institutions with 
special permission. It can take up to six months to 
obtain a permit to fly a drone, which can hinder 
management efforts such as assessing the immedi-
ate ecological damage from oil spills. And the FAA 
places limits on flight altitude to one nautical mile 
within the pilot’s line-of-sight, and no higher than 
1,200 feet above ground level. But Jacobs predicts 
once the new FAA rules are published, better sen-
sors will become available as the market grows, 
and drones will become easier to use. Until then, 
understanding the aircraft’s limitations and work-
ing within them will be important for incorporating 
drones into the wildlife professional toolbox. 

Drones and Hunting 
Apart from their use in wildlife research, drones 
are being used by some individuals to locate game 
or invasive wildlife for harvest—a practice rife with 
controversy. In 2012, reports of a hunter in Alaska 
using a drone to track and kill a moose prompted 
Alaska Wildlife Troopers to bring their concerns to 
the Alaska Board of Game and Fish, which subse-
quently banned the practice early in 2014. Many 
drone opponents argue that using the technology 
violates the principles of fair chase and distribution 
of hunting opportunity and creates two classes of 
hunters—those who have the technology and those 
who do not. Montana, Colorado, Idaho, and Wiscon-
sin have already banned the use of drones for aid in 
hunting, and various hunting groups have started 
petitions to ban drone use in Wyoming, New Mexico, 
and Vermont. Meanwhile, last summer the Canadian 
provinces of Manitoba and Saskatchewan pre-empt-
ed similar controversy by outlawing hunters from 
tracking or herding prey with remote-controlled 
aircraft, including drones. “There’s no debate that 
drones cross the line,” says Tim Brass, a spokesman 
for the non-profit hunting and conservation group 
Backcountry Hunters and Anglers. “Sportsmen 
generally agree that we like hunting to remain a chal-
lenge, and the use of drones takes that away.” 

The challenge of fair chase is less of a concern when 
it comes to using drones to scout destructive inva-
sive animals such as feral pigs—a nuisance species 
that causes $1.5 billion in damage to crops, habitat, 
and wildlife in the U.S. annually, according to the 

U.S. Department of Agriculture. In 2011, Louisiana 
hunters Cy Brown and James Palmer founded Loui-
siana Hog Control, a company that uses drones—in 
this case Styrofoam airplanes equipped with 
infrared and thermal imaging cameras—to 
spot hogs so hunters on the ground 
can shoot them. However, the FAA 
grounded their operation more 
than a year ago, along with 
other commercial and hob-
byist drone pilots across the 
country, threatening thousands 
of dollars in fines for flying 
small drones without approval. 
“Nobody really knows what you 
can and cannot do [with drones],” 
Brown says. “It was a useful tool 
that we had. We don’t make money 
doing this, so we can’t afford to get fined 
by the FAA.” Brown is skeptical of the FAA’s 
September 2015 deadline and doesn’t foresee his 
drones flying again anytime soon.

Not everyone agrees that drones should be readily 
available to the public, even after regulations are in 
place. “[Drones] should be approved for the greater 
good: things like conservation, fighting wildfires, 
mitigating pollution,” says Crawford Allan, direc-
tor of the North American office of TRAFFIC, the 
world’s largest international wildlife-trade monitor-
ing program, which supports the use of drones to 
fight poaching (see sidebar on page 22). “The risk 
of drone use outweighs societal benefit,” he says. 
Anyone can fly a drone, but not everyone who flies 
one is necessarily trained properly, which increases 
the risk for crashes, mid-air collisions with manned 
and unmanned aircraft, and other accidents. “If we 
suddenly have the sky full of them just to make a 
buck and for fun, we really have to take a step back 
and consider it.” 

As drones increase in popularity around the world, 
the FAA and wildlife researchers proceed with cau-
tion. “It’s such a new technology, none of us really 
know what’s going to happen,” says USGS biologist 
Leanne Hanson. But as researchers experiment 
with drones’ potential for wildlife conservation and 
management, its addition to the wildlife professional 
toolbox seems inevitable. 

This article has been reviewed by subject-matter experts. 


