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Join us on September 21 (1:00pm EDT) for the 
next webinar in a series of free webinars organized 
by SAGE (Systems Approach to Geomorphic 
Engineering). Sustainable Shorescapes: Using 
Natural And Created Marshes To Preserve 
Coastal Resilience, presented by Donna Marie 
Bilkovic, Virginia Institute of Marine Science, College 
of William & Mary.

Salt marshes are highly productive, physically 
demanding intertidal ecosystems, populated by 
core species groups that often have strong trophic 
interactions, many of which contribute significantly to 
ecosystem function and service provision. Globally, 
shoreline protection approaches are evolving towards 
the use of marsh vegetation and other natural and 
nature-based features (living shorelines henceforth), 
as a preferred alternative to shoreline armoring. 
We present new findings on the functioning and 
ecosystem services provision of a living shoreline 
salt marsh ecosystem, particularly focusing on the 
predominant marsh bivalve, Geukensia demissa 
(ribbed mussel). A positive interaction occurs 
between Geukensia demissa and Spartina alterniflora 
(cordgrass) facilitating many ecosystem services 
including, nitrogen removal, shore stabilization, 
and nekton production. Enhancing recruitment of 
fundamental marsh species, such as ribbed mussels, 
to living shoreline marshes will help maximize service 
provision and ecosystem resilience.

We propose a conceptual framework delineating 
theoretical differences in living shoreline salt marshes 
from natural marshes that can be used to identify 
research priorities as well as engineering challenges 
to improve the capacity of these created habitats.  
Prominent differences potentially influencing the 
ecosystem development and contribution to coastal 
resilience include (1) differences in the resulting 
plant communities, (2) the use of coarse sand 
material as a substrate, (3) the uniform topography, 
vegetation, and edge characteristics, and (4) 
impacts of novel habitat introduction. Some of these 
differences may change over time (e.g., soil organic 
matter content is likely to increase) and some may 
be lessened with design modifications. Gains in 
high-functioning marsh acreage through the use of 
living shoreline strategies may help offset projected 
loss of existing salt marshes to erosion, sea level 
rise, and development. The scope and success 
of living shoreline projects can be enhanced by 
collaborating with scientists, managers, engineers, 
and landowners, as well as by gaining a better 
understanding of the elements driving shoreline 
management decision. Moving living shoreline 
science forward as a cross-disciplinary study will 
maximize benefits to both the human and natural 
systems, promoting coastal areas which are truly 
resilient into the next century.
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Living shoreline salt marsh ecosystem, featuring marsh vegetation and other natural features.



What is SAGE? 
SAGE, the Systems Approach to Geomorphic 
Engineering, is a community of practice  
dedicated to protecting our coastlines. Coastal 
areas are home to more than half of the U.S. 
population, rich in natural resources, and vital to 
our economy. Increasingly, shorelines are subject 
to intense storms, floods, loss of habitat, and 
sea-level rise. SAGE promotes the use of both 
green (natural and nature-based) and gray (hard, 
structural engineering) approaches to make our 
coasts more resilient. Our systems approach 
addresses large areas of shoreline to foster  
thriving communities and flourishing  
natural ecosystems. 

Who is Involved? 
SAGE is a collaborative effort among federal and 
state agencies, non-governmental organizations, 
academic institutions, and both private business 
and engineering firms. Initially envisioned by the 
U.S. Army Corps of Engineers, National Oceanic 
& Atmospheric Administration and Federal 
Emergency Management Agency, participation 
continues to grow. SAGE is always seeking the 
opportunity to share expertise and views with 
interested parties in a forum designed to explore 
collective knowledge about hybrid coastal 
engineering and softer approaches to coastal 
protection. To learn more, visit www.SAGEcoast.
org or email info@SAGEcoast.org.
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If interested in attending  
this or webinar, please click to:  
http://tinyurl.com/y95jyy2a

Register Now!
Who Should Attend?
This webinar series seeks to increase awareness 
about SAGE and its resources dedicated 
to educating practitioners, legislators and 
communities. Anyone interested in coastal 
processes and protecting our coastlines should 
consider attending these insightful webinars. 
In particular, those keen on learning about new 
hybrid coastal engineering and exploring softer 
approaches to coastal protection will appreciate 
this series. You will get a better understanding of 
how the SAGE approach can help solve coastal 
problems in your local community.


