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• In the next 50 years, Louisiana is expected to lose habitat for fish and wildlife 
that depend upon low salinity emergent marsh while gaining habitat for fish 
and wildlife that depend upon shallow non-fresh water.  Nyman et al. (2013) 
Journal of Coastal Research 67:60-74.  



Restoring Louisiana’s Coastal Wetlands 
1. Slow Loss of Existing Wetlands (dominated prior to 2000) 

a) Manage Water Salinity/Water Level to reduce plant stress    
i. Increase tidal exchange or river inflow         
ii. Draw-down Impoundments      
iii. Weirs, Sills, and Flashboards   

b) Slow Erosion  
i. Planting vegetation 
ii. Establishing oyster reefs 
iii. Rocks, bulkheads, etc.     

2. Create New Wetlands (dominates today) 
a) Sediment Diversions; i.e. allowing rivers to create emergent wetlands 
b) Placing Dredged Material in Open Water      

i. Creating edge habitat: Terraces  
ii. Creating emergent wetlands 
iii. Creating barrier islands and back-barrier marshes 



Kelley, S.  1996.  Small sediment diversions (MR-01) 
MR-01-MSPR-0696-2.  Progress Report No. 2.  La.  
Dept. Natural Resources.   

Boyer et al. 1997. Restoration Ecology 5:85-92 
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Emergent Vegetation  
as a Measure of Performance 

• Vegetation 
– reduces storm surge speed 
– reduces wave height 
– creates fish and wildlife food and habitat 
– creates elevation (marsh vertical accretion via 

vegetative growth) 



Emergent Vegetation  
as a Measure of Performance 

• area of emergent vegetation (routinely monitored) 

• cover (%) within emergent vegetation (routinely monitored) 

• species richness within emergent vegetation (routinely monitored)  

• net production (rarely used as a performance measure but for an exception see  

Flynn et al.  1999. Wetlands Ecology and Management 7:193-218) 

• Understanding effects of restoration on emergent vegetation 
requires understanding effects of restoration on   
i. marsh elevation 
ii. water elevation 
iii. water salinity 



http://lacoast.gov/crms_viewer2/Default.aspx 
 

Steyer et al. (2003). Journal of Environmental Monitoring and Assessment 81:107-117 
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• is complicated because of uncertainty in vegetation 
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• Assessing restoration designed to slow loss of 
existing wetlands 
• is complicated because of uncertainty in vegetation 

without restoration.    
• Assessing restoration designed to create new 

wetlands 
• shows that restoration increases vegetation. 



Fish and Wildlife as  
Measures of Performance 

• For over 50 years, almost every presentation and 
document addressing Louisiana’s wetland loss 
problem mentions fish and wildlife. 

• Public Law creating the Coastal Wetland 
Planning, Protection and Restoration Act (101st 
Congress, 1989-1990) has 5 references to 
wetlands and “the fish wildlife dependent 
thereon” or similar wording. 

• Almost all restoration controversy involves fish 
and/or wildlife. 
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• Bad news 
– Migratory wildlife cause seasonal changes in wildlife 

abundance that are greater than many effects of restoration 
– Transient fish cause seasonal changes in fish abundance 

that are greater than many effects of restoration. 
– Even resident fish and wildlife are more expensive to 

sample than vegetation.  
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• Bad news 
– Migratory wildlife cause seasonal changes in wildlife 

abundance that are greater than many effects of restoration 
– Transient fish cause seasonal changes in fish abundance 

that are greater than many effects of restoration. 
– Even resident fish and wildlife are more expensive to 

sample than vegetation.  
• Good news 

– Broad patterns in vegetation coincide with broad patterns in 
wildlife abundance 
 



• this map shows coastal forests and the most common marsh 
classification system in coastal Louisiana 
– swamp (Taxodium distichum) 
– fresh marsh  (Panicum hemitomon, Sagittaria lancifolia, or Typha sp.) 
– intermediate marsh (Spartina patens and  many species) 
– brackish marsh (Spartina patens and few species) 
– saline marsh (Spartina alterniflora) 

• different types of marshes support different types of fish and 
wildlife 



Fish and Wildlife as  
Measures of Performance 

• species richness (a few studies) 

• abundance (a few studies) 

• net production has not been measured  
– but see trophic diversity/breadth work by Llewellyn and La Peyre 

(2011) Estuaries and Coasts 34:172-184. 

• Understanding the response of fish and wildlife to 
restoration efforts requires understanding the 
response of vegetation, edge habitat, other animals, 
marsh elevation, water elevation, and water salinity to 
restoration. 
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2. Creating Emergent Wetlands 
• Fish: Llewellyn and La Peyre (2011) Estuaries and Coasts 34:172-184, Harlamert in progress. 

M.S. Thesis. 
• Wildlife: Sullivan 2015.  M.S. Thesis 

3. Creating Barrier Islands and Back Barrier Marshes 
• Fish: Bilodeau and Bourgeois (2004) Journal of Coastal Research 20:931-936.   
• Wildlife:  Raynor et al. (2012) Auk 129:763-772.   

 



Pre-existing marsh 

Marsh created with 
dredged material 
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Snedden and Steyer (2013) Estuarine, Coastal & Shelf Science 118:11-123 





Ignoring marsh vertical 
accretion leads to initial 
elevations that are too high 
to perform as a natural 
wetland with regards to 
fish and wildlife habitat. 
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Acknowledging marsh 
vertical accretion leads to 
initial elevations that can 
perform as a natural 
wetland with regards to 
fish and wildlife habitat. 



Conclusions 

• Whether restoration seeks to slow the loss of existing 
wetlands or to create new wetlands 
– emergent vegetation is an excellent but incomplete measure 

of performance for restored Gulf Coast Wetlands 
• area (commonly measured) 
• cover (commonly measured) 
• species composition (commonly measured) 
• net production (few measurements)  

– Understanding the response of emergent vegetation to 
restoration efforts requires understanding the response of 
marsh elevation, water elevation, and water salinity to 
restoration. (commonly measured) 



Conclusions 

• After the 2005 hurricanes, storm protection has 
become an increasing important justification for 
restoring Gulf Coast Wetlands 
– Woody vegetation is better than non-woody 
– Closer to levees is better than farther from levees 
– This is outside my area of expertise, but the 

performance of restored wetlands at reducing storm 
surge is probably judged best with widespread 
simulations and opportunistic studies/validations.   

– I assume such simulations and studies/validations are 
important parts of restoration planning and assessment. 



Conclusions 
Fish and wildlife motivated restoration of Gulf Coast 
wetlands long before the 2005 hurricanes. 
• The performance of restored wetlands at supporting fish and 

wildlife is probably judged best with widespread simulations 
and opportunistic studies/validations. 
– Such studies/validations appear to me to be unimportant parts of 

restoration planning and assessment. 

• Percent vegetative cover, marsh-type, and water quality 
parameters are insufficient to simulate fish and wildlife habitat 
value. 
– Edge habitat: area of open water within 10-m of emergent vegetation 

(m-2)/project area (ha) 
– Flooding statistics (percent time flooded, duration of flood events)  
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