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field notes

Virtual Conservation

Like most people, Pedro Olea, an ecologist at 
the Research Institute of Game Resources in 
Ciudad Real, Spain, occasionally uses the on-
line tool Google Street View to peruse roads 
and buildings. Unlike most people, how-
ever, he also uses it to check out cliffs where 
griffon vultures (Gyps fulvus) and Egyptian 
vultures (Neophron percnopterus) nest. 
“After several years studying these species, 
I realized how difficult it was to locate cliffs 
from maps, aerial photographs, and satel-
lite imagery,” Olea says. Cliffs are not only 
difficult to find, but also expensive and time-
consuming to access. Google Street View, 
which provides an archive of photos taken 
along roads around the world, allows users 
to explore the surrounding area as if they 
were there in person. “I thought that Google 
Street View could have potential as a tool to 
remotely locate and assess cliffs,” he says. 

Olea and his colleague, conservation biolo-
gist Patricia Mateo-Tomás, chose as their 
study area a 7,000-square-kilometer region 
on the south slope of the Cantabrian Mountains in northwest-
ern Spain. In a timed survey, expert and non-expert observers 
used Google Street View to identify cliffs within seven randomly 
selected 100-square-kilometer plots. Olea and Mateo-Tomás 
compared the data against time and cost estimates they calculat-
ed based on the length of paved roads in the area, driving speed 
limits, and fuel consumption. Surveying cliffs with the program 
took 36 percent less time and cost approximately 50 percent 
less than it would have by car. The team also virtually searched 
for 148 known nesting cliffs in the area and successfully located 
97—37 griffon vulture and 68 Egyptian vulture cliffs. Eight ob-
served nests were shared by both species and discounted from 
the final total. Details such as rock composition, shrubs, caves, 
and even white droppings were sometimes visible in the online 
photographs and signaled to the researchers that they were on 
the right track.

Compared to other tools such as remote sensing technol-
ogy and Digital Elevation Models (DEM), Google Street View 
is easier to use and more accurate at identifying cliffs, the 
researchers found. Although DEM was 95 percent accurate, 
Google Street View was astonishingly 100 percent accurate in 
locating 100 randomly selected points within the study area. 
But this doesn’t mean it will replace standard field technology. 
Google has yet to record every inch of the Earth, and there are 

areas unobservable online, so this virtual map should be used 
in conjunction with remote sensing technology, DEM, and oth-
er tools, Olea concludes. Additionally, there’s no replacement 
for physical observation, but Google Street View can aid in the 
design of field studies so they are less costly and laborious. 

The trend of using online open-source software for conserva-
tion purposes seems to be catching on. In October 2013, a 
team at the French National Agency for Agricultural Research 
used Google Street View to assess the spread of the pine 
processionary moth (Thaumetopoea pityocampa), an inva-
sive tree-killing insect. Using methods similar to the vulture 
study, the researchers used Google Street View to examine 
a 47,000-square-kilometer area for moth nests, which hang 
from tree branches. The results from the online search were 
90 percent as accurate as a survey conducted by a person 
driving around the area in a car. With its expansion into 
dirt roads, hiking trails, and other rugged terrain, the use of 
Google Street View in field studies will likely increase.

While cliffs might be difficult to access, marine ecosystems 
are even more so. Another ongoing project, which began in 
September 2012 in partnership with Google and other spon-
sors, is the Catlin Seaview Survey. Teams of conservationists 
are creating a baseline record of the world’s coral reefs with 
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Google Street View reveals cliffs used by griffon (Gyps fulvus) and egyptian (Neophron percnopterus) 
vultures. The tool allows researchers to identify details such as (a) no nesting caves or droppings, 
león, Spain (b) nesting cave, Palencia, Spain (c) nesting cave, Palencia, Spain, and (d) white 
droppings, león, Spain. 
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high-resolution 360-degree panoramic images and video 
recordings, which will be publicly available. The images will 
be useful for scientists as they monitor the effects of climate 
change on these delicate ecosystems. 

As Olea continues studying vulture species, he’s expanding 
his use of Google Street View and other virtual tools into areas 
including species monitoring, urban ecology, citizen science, 
and engaging the public in conservation. “We feel that free 
and open-source tools in ecology and conservation biology can 
improve data collection and lead to more informed wildlife 
management decisions,” he says.

Bait and sniff

Sprawling boreal forests in Canada and the U.S. are under 
attack. The invasive mountain pine beetle (Dendroctonus 
ponderosae) has devastated nearly 88 million acres of timber, 
according to recent estimates. However, researchers at the 
University of Alberta, Canada are hoping to stop the destruc-
tive pests by beating the beetles at their own game. 

Mountain pine beetles often target lodgepole pine trees (Pinus 
contorta), using pheromones to recruit hundreds of other 
beetles to mate, burrow, and lay eggs. Female beetles release 
an aggregation pheromone, alerting males and other females 
of the new host tree. After mating, the males release another 
aggregation pheromone to bring in even more beetles to shut 
down the tree’s defense system. More beetles arrive armed with 

blue stained fungus (Grosmannia clavigera), which blocks 
nutrient flow in the tree. “If attacks are successful, the trees die 
within a few days,” says Nadir Erbilgin, Canada Research Chair 
of Forest Entomology at the University of Alberta. “The trees 
still look alive, they have leaves and the roots take up water; 
but functionally, they are dying.” Once the eggs are laid and the 
tree is dead, the beetles release an anti-aggregation pheromone 
to let other beetles know to move on to other trees. Now re-
searchers fear the mountain pine beetle could be moving on to 
jack pine trees (Pinus banksiana). Some jack pines are already 
infested, but not to the extent of lodgepole pines. 

With each attack, trees release their own chemicals as a defense 
mechanism. As part of their research, Erbilgin and his team 
investigated the role lodgepole pine and jack pine tree defense 
chemicals play in beetle pheromone production and attraction. 
During the summers of 2011 and 2012 in the Grande Prairie 
lodgepole forests of Alberta, the team set flight-intercept panel 
traps baited with Eppendorf tubes of synthetic aggregation 
pheromones, determined by an earlier laboratory experiment. 
Erbilgin also laced some of the traps with a jack pine defense 
chemical to mimic jack pine trees, since there were none in the 
forest. Every four days researchers brought the beetles back to 
the lab and collected their pheromones.

Erbilgin found that the beetles were more attracted to jack pine 
traps laced with 3-carene, the volatile defense chemical found in 
both hosts, but in higher quantities in jack pines. When mixed 
with pheromones, 3-carene attracted beetles instead of repel-
ling them. “It’s alarming because mountain pine beetles didn’t 
naturally evolve with [jack pine] trees,” he says. “The insects are 
attracted to chemicals that they showed no attraction to in their 
historical ecosystem.” He concluded that the chemical similar-
ity between the two host trees enabled the beetles’ invasion into 
jack pine forests. 

Mountain pine beetles’ voracious killing of trees upsets eco-
systems and manmade infrastructure alike. Animals, other 
insects, and microbes all rely on jack pine trees so it’s hard to 
quantify the damage, Erbilgin explains. The dead trees also 
pose a fire risk and can bring down power lines. “We don’t 
know what to expect, but what we do know for sure is that the 
picture is not good,” he says. “The jack pine ecosystem will be 
impacted significantly; we just don’t know how yet.”

While pheromone baiting isn’t exactly new, understanding how 
pheromones further beetle invasion can enrich management of 
jack pine forests. “[Three]-carene might improve the commer-
cial traps currently available,” says Erbilgin. He and his team 
are developing their own synthetic pheromone bait based on 
these findings, and will test them this summer. 
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The mountain pine beetle (Dendroctonus ponderosae), only the size of a grain of 
rice, is a voracious killer of lodgepole pine trees and more recently jack pine trees. 
Now, researchers are adding 3-carene, a chemical that jack pines release, to 
pheromone bait traps in an effort to protect the trees from these invasive beetles.


