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Objectives 

 Describe how USACE dam operations may impact habitats creation 

and reproductive success of the endangered Least Terns. 

 

 USACE dam operations along the Keystone River, AR, provide an 
example for creating river sand bars as nesting habitat for the 
endangered Interior Least Tern. 

 

 Data collected below Keystone Dam used to create TernCOLONY, a 

Individual-Based Modeling (IBM) approached that may be used to 
predict impacts of dam operations on nesting birds downstream for 
many different river systems.   
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Keystone Dam, Arkansas River 
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Interior Least Tern Listed by USFWS as Endangered in 1985;  
Habitat loss by river channelization, dam operations (releases),  
water removal through irrigation for agriculture, and  
bank stabilization. 
 
1). Channelization reduces 
natural formation of sand bars, 
 
2). Dam releases may flood 
existing nests and young, 
 
3). Droughts may degrade 
habitat, and open sand bars to 
access by predators. 
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Factors Contributing to Reproduction Failures by 
the Interior Least Tern Along the Arkansas River: 
 
1) Heavy rains and/or untimely dam releases may  
greatly reduce amount of existing sand bar habitat  
for nesting. 
 
2) Mid-season water 
releases may cause  
nest flooding. 
 
3) Low water levels, 
and degraded habitat 
may increase predation. 
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Research on Nesting Interior  
Least Terns in 2008 

1). Habitat availability and nesting of terns studied in 2008, 

After 2 years with planned heavy dam releases (>50,000 cfs) 

>3 weeks)(Lott and Wiley 2012). 

2). Results were compared to simulated degraded habitat  

in ArcGIS descriptions based on USFWS Biological Opinion of 

Arkansas River. 

3). Habitat conditions are described relative to long-term 

Hydrographs that reflect Keystone Dam operations for  

Hydropower and flood control. 

4). Individual-Based Model, TernCOLONY used to evaluate  

impacts of dam operations on Tern reproduction. 
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Large water releases at the Keystone Dam in 2007 and 2008, 
created numerous large, high-elevation sand bars that provide the 
best nesting conditions for Interior Least Tern. 
 
The number and conditions of newly created sand bars were quantified in 
2008.   
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http://www.leasttern.org/ http://www.leasttern.org/ 
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 High flows in 2007-2008 created >450 acres 

of high elevation sandbars; lower dam 

releases resulted in lower amount of habitat 

creation. 

 Low flow years resulted in highest predation; 

highest mid-season releases resulted in 

highest reproductive failures. 

 Periods of high floods have mixed results; if 

water receded, terns may have opportunity 

to re-nest, if not, then entire season could be 

lost. 
 

Conclusions From Habitat Data and 
TernCOLONY Simulations 
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Conclusions, continued 
 When habitat conditions are good, normal dam 

operations have minimal impacts on nesting terns. 

 Most degraded conditions exist when water levels are 

low, most sand bars are low elevation, and nesting 

habitat is degraded by encroaching vegetation.  

 Active management may only be necessary when 

habitat conditions are degraded; best management 

options include habitat creation with predator control – all 

effective management scenarios involved predator 

control – habitat creation insufficient alone to increase 

fledgling production. 

 Monitoring and quantifying habitat conditions is 

necessary during high-flow events and when conditions 

are degraded: data will increase power of model 
 

 



BUILDING STRONG® 

Acknowledgements 
 Habitat Research and development of TernCOLONY 

was funded by USACE Tulsa District (POC: Stephen 

A. Nolan), and the Dredging Operation Engineering 

Research (DOER) program (POC: Dr. Todd Bridges) 

  Habitat work conducted by David Miller and Assoc.; 

Interior Least Tern population modeling developed in 

collaboration with the U.S Army Engineering 

Research and Development Center, Penn State 

University, and Lang, Railsback and Associates. 
 


