
ACTIONABLE SCIENCE

Tracking Tagged 
Bull Trout to 

Measure 
Reservoir 

Operation Impacts

Bull trout (Salvelinus confluentus), a 
cold-water fish native to the Pacific 
Northwest, were once widely 
distributed across their range but are 
now classified as threatened under the 
Endangered Species Act (ESA). 
Arrowrock Dam and Reservoir, 
managed and operated by the Bureau 
of Reclamation (Reclamation), located 
on the Boise River in Idaho, supports 
winter habitat for bull trout. Dam 
operations could restrict bull trout 
movement and alter habitat. Bull trout 
movement patterns and habitat use 
were tracked using fish location tags 
between March and November from 
2012 to 2014. Water temperature and 
depth were also measured to 
characterize habitat conditions.

PROJECT GOALS
• Identify operational effects on bull trout and critical 

habitat for ESA compliance 
• Use telemetry technology to accurately describe 

seasonal habits of bull trout
• Identify how reservoir operations can be seasonally 

adjusted to benefit bull trout and allow operational 
flexibility

KEY ISSUES ADDRESSED
Movement and habitat use of bull trout in the Boise River 
system were evaluated to address ESA requirements and 
identify operational flexibilities that could benefit this 
migratory fish that seasonally relies on reservoir habitat. 
Migratory fish in any system may encounter challenges to 
migration that include habitat degradation, blocked 
migratory corridors, competition from non-native species, 
and poor water quality. Additionally, climate variability 
may exacerbate these issues by increasing water 
temperatures and changing streamflow regimes. 
Reservoirs are often managed to minimize downstream 
damage from flooding and to maximize the efficient use 
of existing water supplies for irrigation, hydroelectric 
generation, and recreation. These operations may 
seasonally limit aquatic habitat and change fish 
movement patterns.
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PROJECT HIGHLIGHTS
Combining Technology: Telemetry tags that incorporate 
water temperature, water depth, and mortality sensing 
technology with location were used in conjunction with 
water quality modeling, stream habitat condition 
assessments, and thermal infrared imagery to improve 
understanding of migratory behavior patterns and 
seasonal habitat use.
Right Tool for the Job: Telemetry tags were used to collect 
precise data about the habitat that fish use and the 
timing and patterns of movement. Fish location data were 
analyzed with several types of habitat data to provide a 
level of precision that continues to allow water managers 
to better balance the competing demands on water 
resources.
Teamwork: Project partners worked together to track fish, 
download and store data, and maintain telemetry 
equipment. Advances in radio telemetry technology have 
improved the accuracy of fish location data, however, 
dedicated staff time is still required.

Collaborators
• U.S. Geological Survey
• U.S. Forest Service
• Idaho Department of Fish and Game
• University of Idaho
• Trout Unlimited
• Boise Project Board of Control (irrigation 

district)

Funding Partners
• Bureau of Reclamation’s Science and 

Technology grant program
• Cost sharing with project collaborators

Understanding spatial and temporal habits of fish allows Reclamation to 
work with stakeholders to adjust releases during key migratory periods 
while still meeting contractual and flood control responsibilities.

ALL ABOUT 
TIMING

NEXT STEPS
• Describe potential effects of increased reservoir 

storage on protected species and critical habitat
• Create a matrix of seasonal habitat requirements 

and operational flexibilities that could be used to 
expedite future environmental consultations

• Discuss basin scale bull trout population 
monitoring and habitat improvement 
recommendations with project partners

PROJECT RESOURCES
For more information on this project, contact Dmitri Vidergar: 
dvidergar@usbr.gov

For additional project resources and case studies, visit the 
Collaborative Conservation and Adaptation Strategy Toolbox:  
WWW.DESERTLCC.ORG/RESOURCE/CCAST

Bull Trout and Kokanee Salmon in Granite Creek/Idaho Fish and Game

LESSONS LEARNED
Identifying seasonal habitat needs of ESA-protected 
fish is critical to determine specific water 
management actions that benefit the species while 
balancing multiple water needs. Water management 
decisions often rely on a variety of environmental 
analysis tools that, in turn, rely on the accuracy and 
completeness of field data.
The investment in telemetry tags with temperature, 
depth, and mortality sensors can offset project costs 
and eliminate safety concerns associated with 
collecting those data manually. Use of telemetry tag 
technology can reduce overall staffing needs, but 
project partner involvement is extremely beneficial.
The collection of adequate data in an economically 
responsible way is a challenge regardless of the 
technology being used. Weather, staff shortages, and 
equipment maintenance can affect the ability to 
collect consistent data between seasons.

An Angler with a Mature Bull Trout/Reclamation
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