
Sensor Fish Device
Juvenile salmon (smolts) passing through hyrdroelectric dams are subjected to 
environmental conditions that can potentially kill or injure them.  An autonomous 
smolt-sized sensor package, developed by scientists at the Pacific Northwest 
National Laboratory, has been sent through turbines, spillways, and bypass 
routes at operating Columbia River dams to collect data on what juvenile salmon 
experience in dam passage. 

This device is providing the first-ever data on 
actual conditions experienced by juvenile salmon 
passing through an operating dam.   While we 
knew injuries  or death were occurring during 
dam passage, we couldn’t correlate conditions to 
specific injuries.  With the Sensor Fish device we 
can determine the conditions – hydraulic, 
mechanical, or structural features – that may be 
responsible for injuries as well as where these 
conditions occur.  The data are helping to identify 
the most vulnerable locations for fish during 
passage and enabling engineers to design safer 
turbines and passage routes through 
hydroelectric dams.

The Sensor Fish device contains angular and 
linear accelerometers that enable the sensor to 
describe motion with 6 degrees of freedom, a 
pressure sensor, analog-to-digital 
converter/amplifier, digital memory, and infrared 
data transfer ability, encased in a polycarbonate 
cylinder.  It is 4.5 mm in diameter and 90.3 mm 
in length, weighs ~42 grams, which is similar to a 
yearling salmon smolt and is nearly neutrally 
buoyant in fresh water. 
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The Sensor Fish is sent through a pipe 
directly into the turbine, sluiceway, 
spillway, or other area to be studied.  
After deployment, specially designed 
balloons inflate, bringing the device to 
the surface.  An attached micro-radio 
transmitter helps scientists in boats find 
and recover the Sensor Fish in the dam 
tailrace.  Passage time from insertion to 
recovery is typically less than 5 minutes.
Data is transferred from the Sensor Fish 
to a computer, it’s memory is cleared, 
new balloons are attached, and the fish 
is ready for another deployment.

Data are collected at a rate of 2000 samples per second for 2 minutes, providing 
detailed time histories of the Sensor Fish’ movements resulting from forces acting 
on it during passage.  From the data we can tell if it is spinning, if it has been caught 
in a backroll, or whether it has hit structure. 

Data collected from the Sensor Fish will help power producers, regulators, and fish 
management agencies make decisions about the configuration and operation of the 
Columbia River system.
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