
W&M ScholarWorks W&M ScholarWorks 

VIMS Articles Virginia Institute of Marine Science 

7-2019 

The application of oyster reefs in shoreline protection: Are we The application of oyster reefs in shoreline protection: Are we 

over-engineering for an ecosystem engineer? over-engineering for an ecosystem engineer? 

R. L. Morris 

Donna Marie Bilkovic 

M. K. Boswell 

et al 

Follow this and additional works at: https://scholarworks.wm.edu/vimsarticles 

 Part of the Marine Biology Commons 

Recommended Citation Recommended Citation 
Morris, R. L.; Bilkovic, Donna Marie; Boswell, M. K.; and et al, The application of oyster reefs in shoreline 
protection: Are we over-engineering for an ecosystem engineer? (2019). Journal of Applied Ecology, 56(7), 
1703-1711. 
DOI:: 10.1111/1365-2664.13390 

This Article is brought to you for free and open access by the Virginia Institute of Marine Science at W&M 
ScholarWorks. It has been accepted for inclusion in VIMS Articles by an authorized administrator of W&M 
ScholarWorks. For more information, please contact scholarworks@wm.edu. 

https://scholarworks.wm.edu/
https://scholarworks.wm.edu/vimsarticles
https://scholarworks.wm.edu/vims
https://scholarworks.wm.edu/vimsarticles?utm_source=scholarworks.wm.edu%2Fvimsarticles%2F1996&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1126?utm_source=scholarworks.wm.edu%2Fvimsarticles%2F1996&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@wm.edu


 

 

 

This is the pre-peer reviewed version of the following article: 

Morris RL, Bilkovic DM, Boswell MK, et al. The application of oyster reefs in shoreline protection: Are 
we over‐engineering for an ecosystem engineer? J Appl Ecol. 2019;56:1703–1711. 

which has been published in final form at https://doi.org/10.1111/1365‐2664.13390.  

This article may be used for non-commercial purposes in accordance with Wiley Terms and Conditions 
for Use of Self-Archived Versions. 

https://doi.org/10.1111/1365%E2%80%902664.13390


A
cc

ep
te

d
 A

rt
ic

le

This article has been accepted for publication and undergone full peer review but has not 

been through the copyediting, typesetting, pagination and proofreading process, which may 

lead to differences between this version and the Version of Record. Please cite this article as 

doi: 10.1111/1365-2664.13390 

This article is protected by copyright. All rights reserved. 

Journal of Applied Ecology 

 
 

DR REBECCA  MORRIS (Orcid ID : 0000-0003-0455-0811) 

 

Article type      : Commentary 

 

Handling Editor: Melinda Coleman 

 

The application of oyster reefs in shoreline protection: are we over-engineering for an 

ecosystem engineer? 

 

Rebecca L. Morris
1
, Donna M. Bilkovic

2
, Maura K. Boswell

3
, David Bushek

4
, Just 

Cebrian*
5,6

, Joshua Goff
5
, Kelly M. Kibler

7
, Megan K. La Peyre

8
, Giovanna McClenachan

9
, 

Josh Moody
10

, Paul Sacks
9
, Jenny P. Shinn

4
, Eric L. Sparks

11,12
, Nigel A. Temple

11
, Linda J. 

Walters
9
, Bret M. Webb

13
 and Stephen E. Swearer

1 

  

This draft manuscript is distributed solely for purposes of scientific peer review. Its content is 

deliberative and predecisional, so it must not be disclosed or released by reviewers. Because 

the manuscript has not yet been approved for publication by the U.S. Geological Survey 

(USGS), it does not represent any official USGS finding or policy. 

 

1
National Centre for Coasts and Climate, School of BioSciences, The University of 

Melbourne, VIC 3010, Australia; 
2
Virginia Institute of Marine Science, College of William & 

Mary, Gloucester Point, VA 23062, USA; 
3
Department of Civil and Environmental 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

Engineering, Old Dominion University, Norfolk, VA 23529, USA; 
4
Haskin Shellfish 

Research Laboratory, Rutgers University, Port Norris, NJ 08349, USA; 
5
Dauphin Island Sea 

Lab, Dauphin Island, AL 36528, USA; 
6
Department of Marine Sciences, University of 

South Alabama, Mobile, AL 36688, USA; 
7
Department of Civil, Environmental & 

Construction Engineering and National Center for Integrated Coastal Research, University of 

Central Florida, Orlando, FL 32816, USA; 
8
U.S. Geological Survey, Louisiana Cooperative 

Fish and Wildlife Research Unit, School of Renewable Natural Resources, Louisiana State 

University Agricultural Center, Baton Rouge, LA 70803, USA; 
9
Department of Biology and 

National Center for Integrated Coastal Research, University of Central Florida, Orlando, FL 

32816, USA; 
10

Partnership for Delaware Estuary, Wilmington, DE 19801, USA; 
11

Coastal 

Research and Extension Center, Mississippi State University, Biloxi, MS 39532, USA; 

12
Mississippi-Alabama Sea Grant Consortium, Ocean Springs, MS 39564, USA;

 

13
Department of Civil, Coastal & Environmental Engineering, University of South Alabama, 

Mobile, AL 36688, USA. 

*Current address: Northern Gulf Institute, Mississippi State University, Stennis Space Center, 

MS 39529, USA.  

 

Corresponding Author: 

Rebecca Morris, Email rebecca.morris@unimelb.edu.au, Tel. +61 4 2339 2882 

 

Running head: Oyster reefs for shoreline protection 

 

Keywords: climate adaptation; coastal defences; coastal protection; coastal management; eco-

engineering; living shorelines; oyster; urbanization  

 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

Abstract  

1. Oyster reef living shorelines have been proposed as an effective alternative to 

traditional coastal defence structures (e.g., bulkheads, breakwaters), with the benefit 

that they may keep pace with sea-level rise and provide co-benefits, such as habitat 

provision. However, there remains uncertainty about the effectiveness of shoreline 

protection provided by oyster reefs, which limits their broader application. 

2. We draw evidence from studies along the east and gulf coasts of the US, where much 

research and implementation of oyster reef restoration has occurred, to better define 

the existing gaps in our understanding of the use of restored oyster reefs for shoreline 

protection. 

3. We find potential disconnects between ecological and engineering functions of reefs. 

In response, we outline how engineering and ecological principles are used in the 

design of oyster reef living shorelines and highlight knowledge gaps where an 

integration of these disciplines will lead to their more effective application.   

4. Synthesis and applications. This work highlights the necessary steps to advance the 

application of oyster reef living shorelines. Importantly, future research should focus 

on appropriate designs and conditions needed for these structures to effectively 

protect our coasts from erosion, while supporting a sustainable oyster population, 

thereby providing actionable nature-based alternatives for coastal defence to diverse 

end-users. 

 

1. Living shorelines for coastal defence 

There is an emerging interest in harnessing the natural protection benefits offered by existing 

or restored/created (hereafter “restored”) coastal habitats, such as dunes, biogenic reefs and 
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vegetation (Temmerman et al., 2013; Spalding, et al., 2014). These existing or restored 

habitats are often presented as an alternative to the use of traditional defence structures (e.g., 

seawalls, breakwaters and groynes, Figure 1a) in response to the potentially negative socio-

economic (Hinkel, et al., 2014) and environmental (Bulleri & Chapman, 2010) effects of the 

latter. For example, artificial structures replace natural shorelines with a homogeneous habitat 

that supports less biodiversity (Chapman, 2003) and a greater number of non-native species 

(Dafforn et al., 2012; see reviews by Bulleri & Chapman, 2010; Firth et al. 2016a). Recent 

reviews have argued that existing and restored habitats can be a cost-effective shoreline 

protection alternative to traditional structures under future scenarios of climate change and 

coastal development (Narayan et al., 2016; Reguero et al., 2018). Nevertheless, a number of 

knowledge gaps hinder the application of nature-based habitats for coastal defence (Feagin et 

al., 2010; Bouma et al., 2014), paramount among these being the dearth of field data 

quantifying the coastal defence value of these shoreline protection approaches, especially for 

restored habitats (Morris et al., 2018). 

The east and gulf coasts of the United States have pioneered the introduction of 

“living shoreline” techniques using restored habitats, such as saltmarsh and oyster reefs 

(Figure 1b), sometimes in combination with hard structures (e.g., rock sills, Figure 1c), for 

biodiversity enhancement and erosion control in relatively low-energy estuarine settings 

(Bilkovic, et al., 2017).  Concurrent with these projects, has been the development of policy 

directives to promote the use of these approaches (e.g., The 2008 Living Shorelines 

Protection Act in Maryland). One increasingly popular approach involves the use of oyster 

reefs as a component of shoreline protection. In recent decades, there have been significant 

efforts to reverse the global decline of oysters (estimated at 85% functionally extinct; Beck et 

al., 2011) through oyster reef restoration (La Peyre et al., 2014a; Gillies et al., 2017). 

Initially, restoration focused on recovering the harvest of oysters and other fisheries 
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