Section 4.2.3.6 Umatilla Subbasin

Freshwater Mussel 
Population: Freshwater mussels (the western pearlshell, Margaritifera falcata, western ridged mussel, Gonidea angulata, and the genus Anodonta spp.): Umatilla 

Biological Objective:
· Re-establish self-sustaining populations of all three species in at least 50% of historical habitat.

· Achieve reproduction and recruitment in all three species.

· Increased understanding of factors that led to extirpation of shellfish from most of the Umatilla drainage.  
· Implement a Umatilla Shellfish Recovery Plan and continue to monitor  mussel populations for unique learning and possible applications elsewhere. 

Status: The western ridged mussel is known to occur at only 2 downstream sites and no tributaries; Anodonta spp. are known from 3 downstream sites and several tributaries; the western pearlshell has not been recently found in the Umatilla River drainage (2006), but based on shell material it probably historically occurred in the river.  
Primary Limiting Factors:
· Habitat quality/quantity

· Host fish availability
· Water quality
· Taxonomic resolution for reintroduction efforts
Limiting Factor: Habitat quality/quantity
Strategy:  Determine and restore preferred habitat.

Measures: Conduct field studies and re-location efforts to identify preferred physical habitat of all three genera, determine optimal stream flows, especially in reaches dewatered for irrigation, determine habitat preferences through re-location experiments; increase habitat diversity.
Limiting Factor: Host fish availability
Strategy: Determine host fish and minimum host fish population levels needed 
to maintain self-sustaining mussel populations. 
Measures: Determine host fish through laboratory experiments, culture juvenile mussels in hatchery setting for possible re-introduction trials, determine optimal habitats for both fish hosts and mussel species.
Limiting Factor: Water quality

Strategy:  Determine if existing water quality in Umatilla will maintain viable 
and self-sustaining mussel populations.  

Measures: Conduct physiological and condition experiments to determine lethal limits for mussels in regards to summer temperatures, dislodging flows, food availability and composition, and overall water quality requirements.  
Limiting Factor: Taxonomic resolution
Strategy: Determine which genera and species occur in Umatilla drainage, and 
which stocks of the western pearlshell may be best suited for reintroduction 
efforts.  
Measures: Determine genetically which genera of Anodonta occur in the Umatilla River (a recent new genus has been discovered).  Determine where stocks of western pearlshell can be obtained that are best suited for reintroduction efforts.  Match existing genetic makeup of Umatilla populations of western ridge mussel and Anodonta spp. with extant populations in nearby drainages to find most suitable candidates for re-introduction efforts.  
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