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Study highlights processes shaping species
coexistence and potential impacts of
deforestation

April 12 2016, by Marilyn Siderwicz

Bialoweiza Forest is one of the last and largest remaining parts of the immense
primeval forest that once stretched across the European Plain. Credit: Adam
Wajrak
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Biatowieza Forest in Poland has been in the news lately due to the major
destruction it is facing from potential deforestation. Preserved through
the ages—first used as a royal game reserve, then later protected through
national park initiatives and management—a movement is now
underway to tap the forest for increased logging.

New research by Department of Civil and Environmental Engineering
(CEE) Assistant Professor Serguei Saavedra, working with a team of
European ecology researchers, highlights some of the major processes
shaping the forest's delicate species coexistence which could be
dramatically altered through deforestation. Their paper is the cover story
of this month's issue of Ecology.

The team's results imply that large anthropogenic effects, such as
deforestation, can have significant negative effects on the balance of the
entire ecosystem, because predator-prey interactions are closely coupled
to the environment.

Only approximately 550 square miles, the forest supports thousands of
different species including hundreds of bison; large carnivores such as
wolf and lynx; birds; and lichens, fungi, and microbes that thrive on
woodsy decomposition.

Developing strategies for sustainability

Biatowieza Forest represents the last primeval temperate forest in
lowland Europe. The complexity of the forest structure and the strong
seasonality generate significant variations in the environmental
conditions throughout the year. Saavedra and his colleagues showed that
seasonal interaction turnover among species helps minimize the impact
of these variations.
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The top and bottom figures correspond, respectively, to a subsample of the
summer and winter predator-prey interaction networks in Poland's Bialowieza
Forest. In each interaction network, predators are at the top and prey at the
bottom. Species in black and color correspond, respectively, to permanent and
seasonal species. Black and colored lines correspond to interactions among
permanent species that are present the entire year (permanent interactions) and
in one season only, respectively. Dashed lines represent interactions either
between permanent and seasonal species, or among seasonal species only.

"Many of the species interactions in ecological communities are not
permanent, but are characterized by temporal changes," Saavedra
explains. "Understanding how and why these interactions change can
shed new light on the processes shaping the delicate coexistence of large
ecological systems, and lead to more efficient strategies for their
sustainability."
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Associate Professor Nuria Selva, one of Saavedra's co-authors from the
Polish Academy of Sciences, adds that Biatowieza Forest is the best
preserved lowland forest of the temperate zone and therefore was an
excellent area to research.

"Places like this which are changed very little by people are rare,
particularly in Europe," she says, "but they give a unique opportunity to
observe natural processes and how the natural world is organized. Our
study demonstrates that the temporal changes in how predators and their
prey interact are crucial for the persistence of the whole community.
This is often hard to understand by nature managers who tend to
intervene as soon as they see a big change happening."”

The team investigated the extent to which changes of species
composition impact the likelihood of species coexistence in the highly
seasonal forest, and the extent to which seasonal changes of predator diet
modulate the expected impact. This likelihood was estimated by
extending recent developments in the field of quantitative ecology.

The scientists found a significant species turnover in the Biatowieza
community between summer and winter. Importantly, they demonstrated
that active changes in predators' diet maintain similar coexistence
conditions through the year despite species turnover. Paradoxically, the
results suggest that short-term dynamics can be coupled to the long-term
persistence of ecological systems.

"Humans are altering many facets of the environment at a speed and
extent that is unprecedented in the Earth's recent history," says
Canterbury University Professor Jason M. Tylianakis, a terrestrial
ecosystems conservation researcher who was not involved in this
research. "The complexity of ecosystems, with hundreds to thousands of
species interacting with each other at a given location, makes it difficult
to understand, let alone predict, their responses to this change. This
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research provides a key step forward by using a newly-developed
analytical approach to show the importance of a few key predator-prey
interactions for making the whole ecosystem persist. In short, the work
of Saavedra and colleagues adds another weapon to the arsenal in the
fight against species extinctions."

More information: Serguei Saavedra et al. Seasonal species
interactions minimize the impact of species turnover on the likelihood of
community persistence, Ecology (2015). DOI: 10.1890/15-1013.1

This story is republished courtesy of MIT News
(web.mit.edu/newsoffice/), a popular site that covers news about MIT
research, innovation and teaching.
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