
Key Takeaways 

•	 Assessing the ecological funcƟon of smaller-scale pilot projects can inform the design of larger-scale projects.
•	 Parasites are a promising tool for quanƟfying biodiversity and ecosystem health.
•	 Monitoring is important, but funding for monitoring is rare. Most grants for pracƟƟoners don’t include or allow for 

monitoring in the budget beyond pre/post-construcƟon.

Project Context

Historically, bags of oyster shells have been used as stabilizaƟon structures and to promote natural oyster recruitment, 
but these bags could be displaced during storms. Furthermore, the height of the structures that are oŌen used are not 
ideal for habitat. The North Carolina barrier islands, where this study takes place, face an increasing Ɵdal range and 
high levels of ambient erosion.

Oyster-based Natural and Nature-based Infrastructure Projects: 
Beaufort, North Carolina

Project Overview

This project was located at the Carrot Island marshes within the Rachel Carson NaƟonal Estuarine Research 
Reserve (Beaufort, North Carolina, USA; 3442012.9600 N, 7637033.9600 W). Dr. GiƩman’s team assessed the 
relaƟve success of Oyster Catcher and shell bag substrates, piloted the use of a novel biodegradable substrate 
consisƟng of concrete and burlap (an Oyster Catcher), and measured their eīecƟveness in creaƟng habitat and 
providing structural integrity in a high-energy wave environment compared to tradiƟonal oyster shell bags. The 
team analyzed the structural stability, as well as oyster and ecosystem funcƟon, in restoraƟon projects, and 
assessed both high-energy ramp shorelines and low-energy creeks at Carrot Island. They also measured taxonomic 
complexity and oyster recruitment in newly created reefs constructed out of novel Oyster Catcher substrate and 
oyster shell. InformaƟon collected included erosion rates and local populaƟons of oysters. 

An Oyster Catcher installed at Carrot Island. Photo credit: Rachel GiƩman
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Results

•	 The Oyster Catcher structures recruited and 
supported adult oyster populaƟons and facilitated 
verƟcal and horizontal oyster reef growth during 
the study period.

•	 While tradiƟonal shell bags were not as eīecƟve 
for shoreline erosion, they promoted higher taxa 
richness than Oyster Catchers. 

ImplicaƟons for PracƟce
The results of this study suggest that novel 
biodegradable substrates can serve as viable habitat for 
oysters and associated fauna. Future research should 
focus on understanding the long-term performance 
of novel substrates, parƟcularly under changing 
environmental condiƟons.

Featured Researcher: Dr. Rachel K. GiƩman 

Dr. Rachel K. GiƩman currently serves as an Associate 
Professor in the Department of Biology and is jointly 
appointed in the Coastal Studies InsƟtute at East 
Carolina University. In 2020, GiƩman received funding 
from the U.S. Coastal Research Program for “EvaluaƟng 
the Coastal ProtecƟon and Ecological Co-BeneĮts 

of Novel Marsh-Oyster RestoraƟon Approaches,” 

and presently works with a team of researchers 

aiming to develop an evidence map for the 
performance of nature-based soluƟons in biogenic, 
shallow ecosystems.

Project Funding & Partners

•	 East Carolina University
•	 UNC InsƟtute of Marine Sciences
•	 NSF
•	 NOAA
•	 N.C. Coastal Reserve and NaƟonal Estuarine 

Research Reserve
•	 North Carolina Coastal FederaƟon
•	 U.S. Fish and Wildlife Service
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The Rachel Carson NaƟonal Estuarine Research Reserve, 
Beaufort, NC, and sample area showing the experimental 
design within each of the three blocks. Reserve 
boundaries are outlined in yellow. 
Photo credit: N.C. Coastal Reserve and NaƟonal Estuarine 
Research Reserve

Relevant Links

What evidence exists on the performance of nature-
based soluƟons intervenƟons for coastal protecƟon in 
biogenic, shallow ecosystems? A systemaƟc map protocol. 
hƩps://environmentalevidencejournal.biomedcentral.
com/arƟcles/10.1186/s13750-023-00303-4#Sec25
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