
Boat Electrofishing in the California Delta:
Species detection probability and role in long-term monitoring of the Delta fish community

Ryan McKenzie and Brian Mahardja
Delta Juvenile Fish Monitoring Program

U.S. Fish and Wildlife Service, Lodi Fish and Wildlife Office
Contact: ryan_mckenzie@fws.gov

Results
Boat electrofishing improves our ability to 

detect and monitor many of the Delta’s littoral 
fishes.

• The California Delta is a diverse ecosystem inhabited by a number of 
economically, culturally, and ecologically important fish species.

• To monitor temporal and spatial trends, long-term fish monitoring programs 
within the Delta use a number of different gear types to capture fish species 
across life stages and habitats.

• However, concerns have been raised that current monitoring may not 
effectively monitor for certain species (e.g. juvenile Chinook Salmon), and/or 
life stages, that inhabit areas that are not accessible by current gear types 
(e.g. rip-rap banks, shallow vegetated areas).

Objective
Assess the benefit of adding boat electrofishing 

to long-term fish monitoring in the Delta. 

• Datasets (Years 2002-2005; 2008-2011)
• CDFW Fall Midwater Trawl 
• CDFW Spring Kodiak Trawl
• USFWS Beach Seine
• CDFW Boat Electrofishing Surveys
• DWR-UC Davis Boat Electrofishing Surveys

• Occupancy modeling performed with ‘unmarked’ package in R-Statistical Software 
(Fiske and Chandler 2011).

• Data was subset into Spring (Jan-May) and Fall (Sep-Dec) sampling periods to 
account for change from Spring Kodiak to Trawl Fall Midwater Trawl. 

• Detection probability was calculated by comparing samples within the same month 
and spatial region.

Methods
Compare species detection probability between 

long-term monitoring and boat electrofishing gear 
types.

• Boat electrofishing had higher detection probability for many Delta fishes 
compared to current monitoring gears during Spring and Fall sampling 
periods.

• Boat electrofishing gear can sample habitats where nets are not able to fish 
(e.g. rip-rap shorelines, shallow-vegetated areas).

• Preliminary results suggest that adding boat electrofishing to IEP’s long-term 
fish monitoring will improve detection probability for many species. Efforts are 
being undertaken by the USGS and USFWS to further develop a boat 
electrofishing survey for the Delta. 

Fall Sampling Period (Sep-Dec)

Spring Sampling Period (Jan-May)
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