
APPLICATION NOTE

What is Mussel Propagation and why is it important?
• The culturing of juvenile freshwater mussels to a mature age that will survive in 

rivers or estuaries throughout the U.S.

• Involves monitoring the water quality and feed content to determine if the body of 
water is suitable for all elements of the mussel lifecycle.

• There has been a notable decline in freshwater mussel populations

• Mussels innately are a natural filter and therefore an integral part of keeping the 
rivers and estuaries clean and healthy. Additionally, they provide a food source  
for harvesting.

Introduction

Why would a fish hatchery require a Particle Counter?
“We are counting particles in our water sources used as feed. This is a combination of 
algae, bacteria, and suspended fine sediments. The mussels we raise are filter feeders 
so anything of appropriate size is ingested as food.  Young mussels have a siphon size 
of < 8 µm, so we have to make sure that our feed is below that size”. - Josh Abel, San 
Marcos Aquatic Resources Center, US Fish & Wildlife Service

The early analytical work performed in this application revolved around the use of 
Microscopy, but it was found to be time consuming, subjective, and prone to errors. 
The use of a Coulter Principle based instrument provided a major step forward in 
verifying both the size of the feed and concentration much more accurately. Judging 
by the number of Multisizers sold into this application, the Multisizer 4e has proven 
to be the device of choice to monitor the size and concentration of the feed uptake.  
Additionally, it has been instrumental in improving the yield of the freshwater mussels. 
The following Figure 1 graph is an example of the critical size and concentration 
distribution of the algae (phytoplankton) food source the mussels require for efficient 
propagation which, as mentioned earlier, is < 8 µm. These measurements were 
conducted with the Beckman Coulter Multisizer 4e and were accomplished in under 
60 seconds. Competing technologies (Microscopes/Hemocytometers) could not 
begin to approach measurement results shown below. What used to take hours now 
takes seconds.
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Advantages of the Multisizer 4e vs. Microscopy

• Sizing and counting accuracy, especially when counting thousands of  
particles vs. hundreds

• Speed of analysis, i.e. sample preparation time and measurements done  
in minutes vs. hours

• More thorough and accurate analysis provides more effective control parameters.  
This result produces more efficient control of the uptake feed size, which translates 
into a higher yield of viable mussels.

• Powerful software allows user to analyze results using multiple parameters  
post measurement 

• Microscopically it is impossible to recreate this this type of data with a 
hemocytometer consideration sizing accuracy, counting accuracy and  
time savings.

The following is a list of facilities who are current users of the Multisizer instruments 
for the purpose of studying Mussel/Mollusk propagation 

• Genoa National Fish Hatchery - Multisizer 3

• Virginia Fisheries and Aquatic Wildlife Center at Harrison Lake - Multisizer 4e

• San Marcos Aquatic Resource Center - Multisizer 4e

• Inks Dam National Fish Hatchery, Burnet Texas - Multisizer 4e

• Uvalde National Fish & Wildlife Hatchery, Uvalde, Texas - Multisizer 4e

• North Carolina State University, Department of Applied Ecology - Multisizer 4e

• University of North Carolina-Wilmington, Oyster Propagation - Multisizer 4e

• South Carolina State Hatchery, Grass Carp sterility - Multisizer 4

• U.S. Fish and Wildlife at Sunderland, Massachusetts - Multisizer 4e

Figure 1
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