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Introduction :

Agricultural activity has impacted most natural ecosystems, often at the expense of their
biological and physical diversity. Protecting surviving examples of rare or threatened
ecosystems is vital, but re-creation or restoration of degraded systems may also boost resilience
and further enhance ecosystem functioning. Freshwaters are inextricably linked to the most
fundamental aspects of human life, yet are often overexploited, polluted, physically modified,
invaded or otherwise degraded. Additionally, these systems can act as carbon sinks, or, by
enhancing storage and slowing release of water, can both attenuate flooding and alleviate water
shortages. It is recognised that freshwaters can be at least partially restored through human
intervention, for example, by re-meandering or adding large woody material to rivers, creating




ponds, raising the water table on peatlands by ditch blocking, reducing nutrient pressures
through point source control, restoring riparian buffer zones to reduce diffuse nutrient loading
or manipulating trophic cascades in lakes.

Beaver (Castor canadensis in North America and C. fiber in Europe) are ecosystem engineers
because of the diverse effects created by their construction of dams and canals along small- to
medium-sized rivers .

The Strategy:

Beavers can modify stream and wetland environments by constructing beaver dams, which are
structures made of wood, stones, and soil. These dams not only obstruct water flow but also
create backwater areas, thereby enhancing hydrological connectivity both vertically and
laterally. These changes have a positive impact on the biodiversity of the surrounding
ecosystem.

As water flow slows down, backwater areas begin to accumulate sediment and organic matter,
while also increasing the intensity, duration, and frequency of overbank flow. This process
enhances channel stability and facilitates the formation of multithread channels. These changes
promote the deposition of fine sediment and organic matter onto the floodplain, while floodplain
wetlands and high riparian water tables further contribute to the development of diverse
habitats, creating suitable living conditions for both aquatic and terrestrial species.
Additionally, beaver-created or modified wetlands influence light penetration, often due to
canopy removal or the impact of flooding on the growth of understorey herbs. These changes
increase soil moisture and further alter plant composition. Over time, the coverage of
nitrophilous plants significantly declines, reflecting shifts in nutrient dynamics and changes in
how nutrients accumulate and are stored in sediment or aquatic plants.

The Potential:

Beavers provide an effective ecological restoration solution for streams and wetlands through
altering hydrological conditions, reducing erosion, promoting biodiversity, and improving water
quality. These changes not only enhance the stability of the ecosystem but also improve the
ecological services of wetlands, making them of significant importance for long-term ecological
conservation and restoration.
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“Beaver dams obstruct flow, creating backwater areas that store sediment and organic matter,
and enhance the magnitude, duration, and frequency of overbank flow. These changes result in
the formation of stable, multithread channels and the deposition of fine sediments and organic
matter on floodplains. The creation of wetlands and high water tables in riparian zones also
contributes to the establishment of diverse habitats that support a wide range of aquatic and
terrestrial species.”
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“Beaver-created or modified wetlands have high or variable light penetration, which is due to
either the removal of the tree canopy or the flooding-induced recession of taller understorey




herbs. This creates areas with elevated soil moisture and changes in plant composition, with a
significant reduction in nitrophilous plants over time, reflecting a shift in nutrient dynamics and
their retention in sediments or aquatic vegetation.”
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“Beavers modify habitats by constructing dams from wood, stones, and mud, which not only
obstruct flow but also create backwater areas that increase sediment storage. These changes lead
to increased hydrological connectivity, both vertically and laterally, promoting greater
biodiversity in the surrounding ecosystems.”
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