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REMUS is an Autonomous Underwater Vehicle
(AUV or robotic submarine) made by Hydroid, Inc. 
A battery powered propeller drives it for as long as 
12 hours as it swims alone. It carries out missions 
programmed ahead of time and loaded from a laptop 
computer. Sensors guide it and collect information 
about the fish and their environment.

Hydrophone: records sonic tags on fish
Transducer: Can exchange simple messages with another one on the boat (REMUS, Phone Home!)

CTD: Records salinity, temperature, and depth

Oxygen Optode: Measures the amount of oxygen dissolved in the water that is available for fish to extract with their gills

Sidescan Sonar: Creates a continuous picture 
of the bottom on both sides using echoes. It 
also creates images (echograms) of large fish 
like this 2 m sturgeon. Can you count 3 more? 
Look for their shadows.

GPS antennae: Guides 
AUV  during surface 
position checks

Acoustic Doppler Current Profilers (ADCPs): Bounce sound off particles to measure water flow,
AUV speed and direction, height over the bottom, and depth
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In another boat, a team prepares to release a large Atlantic 
sturgeon after attaching a sonic transmitter that will last several 
years. The AUV is just one of 3 ways to track the fish. Fixed 
listening stations and hydrophones on moving boats are the 
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Push-pin symbols of sonic tag chirps (height depending on 
sound level) showing where they were detected during an AUV 
mission near Crum Elbow (blue line).Three different transmitters 
are graphed in  separate colors

The location of each chirping fish tag is calculated and mapped for specific 
times. One solution, showing where the tag was loudest, is shown below . 
Locations for tagged fish from hydrophone detections and untagged fish from 
sidescan sonar are mapped together (inset). 

Data from the other AUV sensors is matched to each 
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Assembly into sets shows how they relate to each other 
and to particular fish at a particular time.
Below: Water where sturgeon were found was warm at 
all depths but had less (but still healthy) amounts of 
oxygen in deeper water than at the surface. 

A map of the bottom (bathymetry) is also produced from 
ADCP echoes. The location of untagged fish and bottom from 
sidescan images and sonically-tagged fish can be matched 
with depth. Below, a ship-shaped hole visited by sturgeon 
near Crum Elbow Creek has steep sides and a ridge at the 
upriver extent.

Putting it all Together
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