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Tracking Wildlife—A Gut Feeling

When Sebastien Calvignac-Spencer, a virologist with the 
Robert Koch Institute in Berlin, Germany, ventured into 
Africa’s Tai National Forest in Cote d’Ivore and Kirindy Forest 
in Madagascar, he wasn’t intending to survey biodiversity. 
Calvignac-Spencer and his team usually focus on studying 
wildlife diseases in the African rainforest. “We were looking 
for a tool to map the anthrax risk in these forests,” he says. 

The team began by looking for traces of anthrax in carrion flies 
(Calliphoridae spp.). They then reasoned that if carrion flies 
acquired anthrax by feasting on a carcass, the species of the 
carcass could probably be identified as well. “We were aston-
ished by the diversity of mammals that could be identified this 
way,” Calvignac-Spencer says. “In a sense, we did not choose 
flies but flies chose us to highlight the potential of inverte-
brates with respect to vertebrate monitoring.”

Researchers set fly traps that held a variety of attrac-
tants—including chicken meat, shrew carcass, and chemical 
attractants—which were placed in mesh-protected bowls 
underneath nets. Once enough flies were feasting, research-
ers closed the net with their hands and guided the flies into 
collection vials filled with ethanol or stored in liquid nitrogen 
containers. DNA from the flies’ guts was extracted, amplified 
with polymerase chain reaction, and sequenced using next-
generation sequencing. The resulting RNA sequences were run 
through a computer program called BLAST to identify the spe-
cies of mammals the flies had been consuming. 

In all, biologists identified 26 distinct mammal species from 
a variety of ecological niches—22 from Cote d’Ivoire and four 
from Madagascar. Among the mammal species identified were 
the African palm civet (Nandinia binotata), sooty mangabey 
(Cercocebus atys), western chimpanzee (Pan troglodytes ver-
us), and, most surprisingly, the critically endangered antelope 
species Jentink’s duiker (Cephalophus jentinki). “It is a very 
elusive creature, so we were pleased to see that our method 
could detect such a rare species in [an area where the popula-
tion density is extremely low]” says Calvignac-Spencer. 

Using invertebrates to survey biodiversity isn’t new. Over the 
past few years, scientists have been using tsetse flies (Glos-
sina spp.) to detect the presence of large mammals such as 
giraffes (Giraffa camelopardalis) and African elephants 
(Loxodonta africana), and leeches (Haemadipsa spp.) to de-
tect terrestrial mammals like ferret-badgers (Melogale spp.) 
and Annamite striped rabbits (Nesolagus timminsi). How-

ever, those invertebrates come with limitations. Tsetse flies 
are only found in sub-Saharan Africa, and while terrestrial 
leeches are more geographically widespread, they need high 
humidity and are therefore restricted to moist tropical for-
ests. Carrion flies, on the other hand, are found worldwide in 
a variety of habitats, are easy to catch, and feed on the open 
wounds and feces of most living animals. “Using this method, 
we can detect very elusive and low density species, arboreal 
and terrestrial mammals, and tiny and large mammals,” says 
Calvignac-Spencer. 

This doesn’t mean that leeches and tsetse flies are out of a 
job. Calvignac-Spencer and his research team are collabo-
rating with other groups to conduct a comparative study 
on the merits of various invertebrates and determine their 
effectiveness in different environments. Further, they’re 
investigating additional applications of using invertebrates 
to detect biodiversity including estimating the relative 
abundance of species on the landscape, sequencing a spe-
cies’ entire genome, and detecting microbial genomes in 
order to track infectious wildlife disease—all from mammal 
DNA found in the flies’ guts. “[Detecting microbes] worked 
in controlled conditions but was clearly less effective when 
randomly capturing flies,” says Calvignac-Spencer. “Maybe 
other invertebrates, such as leeches, would be better for this 
last purpose, which is another good reason to coordinate our 
efforts with other groups.”

— Based on research by Calvignac-Spencer et al. 
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carrion flies feed on a fish carcass. Scientists recently found that flies and other 
invertebrates are reservoirs of dNA from the animals on which they feast, which 
has implications on population surveying, tracking, and other genomic studies. 

http://wildlife.org/documents/twp/misc/fly-gut-field-note.pdf


70 The Wildlife Professional, Fall 2013 © The Wildlife Society

T h e  W i l d l i f e  S o c i e T y

Field noTes

How Bison Reveals Biodiversity

The U.S. Geological Survey’s (USGS) Core Science Analytics 
and Synthesis Program recently launched a powerful new tool 
called Biodiversity Information Serving Our Nation (BISON). 
A web-based resource with mapping and search capabilities, 
BISON contains over 100 million recorded observations of 
practically every wildlife species nationwide.

Here’s how it works: A simple search of a species on the 
BISON website will display every recorded observation as 
points on a map. Clicking on a point will show more informa-
tion, such as the institution providing the data, the observer, 
the date observed, and whether it originated from a field 
observation or a museum collection. Users can narrow down 
search results by querying specific locations including states 
and counties, or by drawing their own boundaries around an 
area of interest. The maps are interactive and provide dynamic 
visualization of the data with more than 50 layers of environ-
mental information including temperature, soil composition, 
and heat maps of species occurrences.

For example, a search of the term “monarch butterfly” 
(Danaus plexippus) returns 1,650 results, 495 of which are 
geo-referenced. The resulting map is peppered with green and 
blue points, but most are clustered along the east and west 
coasts. The earliest observation dates back to 1871 and origi-
nates from a collection at Yale University’s Peabody Museum. 

Although BISON is available to everyone, USGS expects that 
wildlife, land, and resource managers—as well as researchers, 
citizen scientists, and educators—
will use it most frequently. “This 
is something the community has 
been asking for more than a de-
cade,” says BISON Director Gerald 
Guala. Stored on giant servers at 
Oak Ridge National Laboratory in 
Tennessee, BISON will be part of 
the Global Biodiversity Informa-

tion Facility—an international system for storing and accessing 
biodiversity data established through the collaboration of 
multiple countries and organizations.

Because BISON is open-source, anyone with a basic knowl-
edge of coding can easily develop their own spin-offs and 
apps. The program runs on the software platforms Solr and 
Lucene, which handle indexing and access, while the interface 
is a combination of Javascript, Open Layers, and Jquery. “It 
will run anywhere—on a phone, laptop, and most other mobile 
devices,” says Guala. 

While the BISON team is encouraging users to build apps, 
they are experimenting with apps of their own. For instance, 
they’ve built a prototype of an augmented reality app for 
Google Glass, which would show the user data points for a 
specified species in the user’s immediate surroundings. 

Ultimately, BISON can serve as a comprehensive and adapt-
able tool that will help conservationists and other wildlife 
professionals make more informed decisions. Kent McFarland, 
a conservation biologist and founder of the Vermont Center 
for Ecostudies, is using BISON to map the state’s bird, butter-
fly, and bumblebee diversity. “Smaller institutions like us can’t 
afford to have nice online mapping programs, but BISON is a 
great resource for that,” he says. “Having spatial biodiversity 
data is more important than ever, especially with the changing 
climate, which could have significant impacts on species over 
the next 50 to 100 years.”

— Reported by TWP Editorial Intern Cassie Martin.
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This BiSoN map shows wolf 
populations (red dots) in the continental 
U.S., as well as topography and various 
types of ground cover. Users can 
chose from more than 50 layers of 
environmental information to complement 
specified data sets. Such layers add 
dynamic data visualization and can help 
users identify trends. 

http://bison.usgs.ornl.gov/

