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● Ecological sustainability refers to the ability to meet the needs of the
human population without degrading the ecosystem on which we rely
(Callicott and Mumford 1997)
● Our purpose was to explore four main habitat categories (agricultural
land, aspen parkland, boreal forest and native grasslands) within
Beaver County and determine how management of these land types
influence: 1) habitat connectivity, 2) carbon sequestration, and 3)
biodiversity
● Our end objective was to assist Beaver County in reaching their goal to
become a leader in sustainability
● This poster will provide a brief overview of the methods used to gather
data on the three aspects in question

Significance
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● Habitat connectivity can identify locations of increased resistance to
movement (opportunities for habitat improvement) and areas of
decreased resistance to movement (ideal for preservation)
● As a result of the federal and provincial government’s approach toward
the taxation of carbon emissions, the county must understand how
and where it can offset the cost of the tax while providing residents with
appropriate benefits
● An understanding of species diversity and the number of individuals
within each species can inform the county on the health of wildlife
populations, that if managed appropriately, will remain viable for many
future generations of residents
● This research that has been commissioned by Beaver County can inform
other counties on how to also become more sustainable

Figure 2. Techniques to sample and determine carbon storage of soils and vegetation. a.
Measuring length of litter layer of soil core, b. Taking soil cores to a depth of 20cm, c. Clipping
vegetation in the aspen parkland habitat.

Biodiversity
Habitat Connectivity
● Habitat connectivity influences the movement and resource selection of
animals on a landscape
● Fragmented habitats created by human development, are linked to
decreased biodiversity and extinction (Arponen et al. 2013)
● We used a GIS and satellite imagery to determine the land cover types
throughout Beaver County. With this information we can determine how
different species are able to move throughout the county
● We installed pond levelling devices in areas with human-beaver
conflict. These devices allow water to remain on the landscape, keeping
wetlands connected and providing important ecosystem services like
flood and drought mitigation
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● A healthy ecosystem is linked to high levels of biodiversity. When species
numbers decrease, important ecosystem services like pollination are
negatively affected (Rollin et al. 2016)
● We identified four different habitat types across the Beaver County using
satellite imagery and aerial photographs
● Three study sites throughout the county were chosen for each habitat type
(12 total sites)
● A song meter and wildlife camera were deployed at each study site for 14
days
● Once recovered, these devices were analyzed to determine the number of
species and individuals of each species that were captured
● Another focus of this study was to evaluate the composition of
macroinvertebrate communities before and after the installation of pond
leveler devices
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Figure 6. How each aspect of the project contributes to the overall goal of land and resource management.
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Figure 1. a. Map of Beaver County illustrating land cover; b. Pond leveler installation in Beaver County, c.
Illustration of varying levels of connectivity.
Figure 4. Examples of photographs captured using the wildlife cameras deployed in the Beaver
County between May-July 2016: a. Male whitetail deer and an example of a perfect capture, b.
unknown member of the family canidae, c. Unknown deer species and gender, d. When possible,
cameras and song meters were mounted on fence posts, e. Some animals (like this bull moose)
were very curious of our research equipment.

Carbon Sequestration
● Different vegetation and soil types have varying abilities to store
carbon. Land management practices employed by humans can
disturb soils and remove vegetation which can greatly influence levels
of CO2 in the atmosphere (Beets et al. 2012)
● We collected soil and vegetation from each of the 12 study sites to
analyze the amount of carbon stored in each sample. This analysis will
enable us to infer the amount of carbon stored in each habitat type
across the county
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Figure 5. a. The sora, a small and often well hidden marshbird, is found throughout the Beaver
County (Photo credit to: www.greglasley.com), b. The spectrogram, gathered from our bird call
meters, displays this bird’s long whinny call.

Callicott JB, Mumford K. 1997. Ecological sustainability as a conservation concept. Conserv Biol. 11 (1):32-40.
Rollin O, Benelli G, Benvenuti S, Decourtye A, Wratten SD, Canale A, Desneux N. 2016. Weed-insect pollinator
networks as bio-indicators of ecological sustainability in agriculture. a review. Agron. Sustain. Dev. 36: 8-27.

