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One Snail Species 
• Bithynia tentaculata (faucet snail; exotic) 
 
Three Trematode Species 
• Cyatholotyle bushiensis (exotic) 
• Leyogonimus polyoon (exotic) 
• Sphaeridiotrema globulus (exotic) 



• Four states 
 

• 261 miles of 
river 
 

• 240,000+ acres 
 

• Pools 4–14 
 

 



Pool 7 

Pool 8 

La Crosse, WI 



Waterbird die-offs  
• First occurrence in 2002 
• Mostly Pools 7 & 8  





• Lock & Dam 8 

photo by Jennifer Sauer 







Collection of dead/sick birds and 
submission to USGS National Wildlife 

Health Center 
 

• 2002–2012 
• 389 individual birds  

• 123 lesser scaup 
• 123 American coots 

• 22 species 



Collected and Tested Positive 
Date of first collection Species Pool 

fall, 2002 American coot 7 
fall, 2002 lesser scaup 7 
fall, 2003 mallard 7 
fall, 2003 ruddy duck 7 

spring, 2004 ring-necked duck 7 
fall, 2004 American black duck 7 

spring, 2005 bufflehead 7 
fall, 2005 blue-winged teal 7 
fall, 2005 canvasback 7 
fall, 2005 northern pintail 8 
fall, 2005 redhead 9 
fall, 2006 northern shoveler 7 
fall, 2012 sora 8 



Collected and Tested Negative 
 
• Double-crested cormorant 
• Lesser snow goose 
• American wigeon 
• Wood duck 
• Herring gull 
• Ring-billed gull 

 



Survey Segments 
 
• Pool 7 - surveys by boat 

• Arrowhead Island  
• Broken Gun Island 
• A, B, and C Islands 
 

• Pool 8 - surveys by truck 
• Lock & Dam 8 

 
• All dead (but “fresh”) birds observed 

along survey segments 







Surveys (approximately weekly) 
 
• Spring (March–May) 

• 12–32 surveys/season 
 

• Fall (September-December) 
• 25–64 surveys/season 

 



Spring 
2004–2012 



Fall 
2004–2012 



Spring 
2004–2012 



Fall 
2004–2012 



Spring Peak 



Fall Peak 



Spring Peak 



Fall Peak 



Index of mortality 
 
• Pool 7 – surveyed by boat 

• Arrowhead Island = 1.0 km 
• Broken Gun Island = 1.0 km 
• Islands A, B, C = 3.9 km 

 
• Pool 8 – surveyed by vehicle 

• Lock & Dam 8 = 5.3 km 
 

• Individuals per km of survey route 



Mortality Index - Spring 



Mortality Index - Fall 



Mortality Index - Spring 



Mortality Index - Fall 



Correlation – Spring 
LESC and AMCO 

Spearman’s Rank-Order Correlation 
rs = 0.10 
n = 9 
P = 0.78 



Correlation – Fall 
LESC and AMCO  

Spearman’s Rank-Order Correlation 
rs = 0.67 
n = 9 
P = 0.043 



Correlation – Fall 
AMCO and RNDU 

Spearman’s Rank-Order Correlation 
rs = 0.56 
n = 9 
P = 0.09 



Correlation – Fall 
LESC and RUDU  

Spearman’s Rank-Order Correlation 
rs = 0.59 
n = 9 
P = 0.08 



Contact Information: 
 
Stephen Winter 
Wildlife Biologist 
Upper Mississippi River National Wildlife and Fish Refuge – HQ Office 
51 East 4th Street 
Winona, MN 55987 
(507) 494-6214 
stephen_winter@fws.gov 
http://www.fws.gov/refuge/upper_mississippi_river/ 
 
Calvin Gehrie, Wendy Woyczic, and Kendra Niemec 
Upper Mississippi River National Wildlife and Fish Refuge - La Crosse District 
(608) 779-2399 
 
Dustan Hoffman 
Upper Mississippi River National Wildlife and Fish Refuge – HQ Office 
(507) 452-4232 



A Refuge With a Purpose 
 
“…as a refuge and breeding place for 
migratory birds…” 
 
“…other wild birds, game animals, fur-
bearing animals, and for the conservation of 
wild flowers and aquatic plants…” 
 
“…and breeding place for fish and other 
aquatic animal life.” 



• Lock & Dam 8 

photo by Jennifer Sauer 





Swelling in coot 
intestine infected 
with L. polyoon 
 
 
 
 
 
image from  
Cole and Friend 1999 



Correlation – Spring 
RNDU and RUDU 

Spearman’s Rank-Order Correlation 
rs = 1.00 
n = 9 
P < 0.001 
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