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Conservation status of freshwater  
mussels in the United States 

Extinct 
7.1% 

Endangered 
25.9% 

Threatened 
14.5% 

Special Concern 
24.2% 

Undetermined 
4.7% 

Currently stable 
23.6% 

Over 1/4th 
are 

endangered 



Number of mussel species by state 
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Kentucky’s Mussel Fauna 
 



Kentucky Mussel Species by Watershed 
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Number of species within major watersheds.  KY ranks nationally 
in the top three for its diversity of fishes and mussels 
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Obovaria subrotunda 
Round hickorynut mussel 

 Mussel Life 
Cycle 

Internal egg 
development 

Glochidia 

Glochidia attachment 
on gills 

Juvenile mussel 

Fish host 



 Mussel Life 
Cycle 

Research conducted by KDFWR  

Mussels are dependent on finding a host fish 



Obovaria subrotunda 

 Mussel Life 
Cycle 

Internal egg 
development 

Glochidia 

Research conducted by KDFWR  

Hundreds of thousands of larvae 
(glochidia) produced by the female 



Presenter
Presentation Notes
Some mussel species have developed intricate lures which mimic food items to attract their host.



400 µm 

Mussels larvae (size: 50 
to 400 µm) come in all 
shapes and sizes 

 8,000 µm pencil 

 

800 µm tip 

 . 



11 average sized 
glochidia can fit on 
the tip of a pencil 

1 glochidum 
250 microns 



Extraordinary methods of reproduction 

Mantle 
flaps 

Package of 
larvae 

Fishing string 
“thread” 



Obovaria subrotunda 

 Mussel Life 
Cycle 

Glochidia 

Glochidia attachment 
on gills 

Fish host 

Research conducted by KDFWR  

Not any fish host will 
work 



Host fish relationship often very specific or unknown 

Frecklebelly darter, Percina stictogaster, 
1 of 5 darters as host for the round 
hickorynut, Obovaria subrotunda. 





fanshell Cyprogenia stegaria 

2.5 cm 



Presenter
Presentation Notes
Some mussel species have developed intricate lures which mimic food items to attract their host.







Fin attachment 

Encystment in the gills 



Juvenile Lampsilis mussel 
(6 months) (~ ¼” inch) 

The juvenile mussel 

Juvenile pink muckets, 
< 2 weeks old 



• Habitat loss 
• Restricted host fish migration 
• Pollution 
• Over-exploitation  
• Disease  
• Exotic Species 
• Sedimentation 
 

Major factors contributing to mussel declines 

 



Overharvest or overexploitation of 
native mussels in last 140 years 



http://content.lib.washington.edu/cdm4/item_viewer.php?CISOROOT=/fishimages&CISOPTR=38865 
 

Mussel Fishing through the Ice near Princeton, 
Iowa, on the Mississippi River, Winter of 1898-99 
 



Mussel resources unveiled 



In 1884, a German by the name of J.F. Boepple founded the 
Mississippi River pearl button industry by applying his native 
trade to the abundant Mississippi River mussels. By 1890, 
Muscatine was known as the Pearl Button Capital of the World. 
2,500 workers were employed in 43 different button-related 
businesses.  

http://www.greatriver.com/pearls.htm 

J. Boepple late 1800’s 

http://www.greatriver.com/pearls3.jpg�


Over 40 button manufacturing 
companies in the Muscatine, 
Iowa area in the late 1800’s 



Use of freshwater mussels in Kentucky in the early 1900’s 

Button industry, Cultured pearls 





Tennessee Dive Rig 



The brailboat used to harvest 
mussels in large rivers 



A large mussel processing operation near 
Muscatine, Iowa (1986). The mussels were 
being processed (cooked), bagged for shipment 
to Japan for use in the cultured pearl industry. 
Source: Jerry Rasmussen, U.S. Fish & Wildlife 
Service. 1986  





South Sea Cultured Pearl 
Farm in The Philippines 







American Freshwater Pearl Mussels. Clockwise from top left: 
Yellow Sandshell (Lampsilis teres); Wartyback (Quadrula 
nodulata); Washboard (Megalonaias nervosa); Ebonyshell 
(Fusconaia ebena); Pigtoe (Pleurobema cordatum); center: 
Monkeyface (Quadrula metanevra).  

Many North American pearl mussels produce high-quality pearls.  
Use of these pearls for jewelry and decorative objects dates back at least 2,000 years, 
 to the ancient Hopewell culture in Ohio. But subsequently, American freshwater pearls  
went almost unnoticed until the mid-1800s, when several people reported finding 
 spectacular pearls in rivers and streams around the United States. Those discoveries  
triggered the beginning of large-scale harvesting--first for pearls, later for mother-of-pearl  
to be used in buttons, and today for shells to produce nuclei for cultured pearls.   
Source American Museum of Natural History 



What’s Next?   

Conservation, Management, 
and Recovery of  Rare and 
Imperiled Mussels 

Timing is Critical 



Early 1900 Recovery Research with the 
US Bureau of Fisheries 



Early 1900 management practices 



Established 2002 

Kentucky Department of Fish           
& Wildlife Resources 



Center for Mollusk Conservation 
• Located in Frankfort, KY 
• Flow through facilities 
• Elkhorn Creek    watershed 

(~20 species) 
• Culture tanks for fish and 

mussels 
• Adult/juvenile holding facilities 
• Juvenile growout facilities- Kentucky River 

system (56 species) 
 







Outside raceways 



New Fish-tank 
Rooms 2011 



New 
Greenhouse II, 
opened 20II 



Juvenile Mussel Research 
Building with in vitro 
Culture Lab 2012 











Fertilization 

Adult mucket 

Glochidia 

Fish Host 

Glochidia on Gills Juvenile 

Juvenile 

Mussel Life 
Cycle 



Out of the box thinking, but in the realm of good science 

The father of the in vitro culture method, Max Mapes Ellis 



$5-6,000 

CO2 incubator 













Augmentation, Monitoring, and Reintroduction 
Sites for Mussel Releases in Kentucky  

Monitoring & Future Augmentation Site 

Augmentation/Monitoring Site 

Reintroduction/Augmentation/Monitoring Site 



Population Monitoring Lots of people (50-
75% volunteers) 
 
1 day per site 
 
Lots of quadrats (m2) 
 





Licking River Upstream View at Site 



Mussel Monitoring and Recovery 

 
 

• 2007 initiated a study to monitor several sites  
• Site chosen for sampling in Lower Licking 
• Site examined in 2007 (quantitative random sampling) 
• 2010: site selected for the endangered fanshell, 

Cyprogenia stegaria, recovery 
• 2010: 5x5m non-random grid chosen                           

for fanshell removal in 2010 
• Joint effort with OH, WV, KY to                               

establish 4 new populations of the fanshell 
• 2012: exact 5x5 grid reexamined                                   

for recovery of fanshells 
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Population  size: ~ 450,000  
(n=39, 24 species) 
31,500  Cyprogenia stegaria, fanshell 
 
 



5x5 grid (2010 & 2012) 

20x40 grid (2007) 39 samples 

1 m2 random sampling location 

Lower Licking River Site 



  2010 2012 
# species 23 22 

% overlap 87% 91% 
# mussels 912 784 

Avg Density 36.5 31.4 
Avg SR per Grid 11.2 9.4 

# Fanshells 104 30 
Avg  Fanshell Density 4.16 1.2 
# Grids w/ Fanshells 25 17 

% Grids w/Fanshells 100% 68% 



Hatchery reared L. abrupta released into the Green River in 2011 & 
2012 (cooperative effort with TWRA, MCNP and TN Tech) 

Mussel silo 



KDFWR Cooperative Restoration Efforts with 
State, USFWS and Federal Partners  

• Translocation of the northern riffleshell from PA to KY (2012) 
• Fanshell restoration to WV and OH (2010) 
• Translocation of 4 endangered mussels from TN to KY 
• Pink mucket propagation with TN 
• Purple catspaw propagation with OH and WV 
• Cooperative propagation efforts with VA, TN, WV, OH, MO, 

NC, and PA 
• Cooperative propagation using in vitro culture techniques from 

mussels shipped in culture media 



Summary of Mussel 
Conservation at CMC 

• 104 mussel species in KY 
• 84 mussel species still found in the state 
• 27 federal endangered species (projected in 2013) 
• 54 mussel species cultured at CMC (working with more than 12 

species now) 
• 20 mussel species cultured to a tagable size 
   (6 species (3 FE) released in the wild, up to 8-10 species may be 

released in 2012) 
• >30  mussel species cultured using invitro-culture methods  
• Translocated 5 species (3 FE) from other states to KY and 1 FE 

species to two other states 



Am I going to survive?    With a little help,  
  I think you will  

make it. 



https://mail.google.com/mail/?ui=2&ik=e897131832&view=att&th=13f76a6e38b73fef&attid=0.1&disp=inline&safe=1&zw�
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