Understanding imperfect detection in a long-term, large-scale larval and juvenile
fish monitoring program
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Abstract:

Imperfect detection can present a significant challenge when monitoring for a
rare, imperiled species. Here, a long-term larval and early juvenile fish monitoring
program in the upper San Francisco Estuary was examined to evaluate its overall
reliability in detecting various fish species, including the imperiled Delta Smelt
(Hypomesus transpacificus) for which the program was designed. Using occupancy
model, detection probability of species with a pelagic larval or juvenile life stage was
found to be generally high based on the current sampling effort of three tow nets per
sample. However, detectability can vary considerably from year to year depending on
the species’ annual larval production. Water temperature, conductivity, and turbidity
were identified as important predictors of occurrence for young-of-year Delta Smelt,
Longfin Smelt (Spirinchus thaleichthys), and Striped Bass (Morone saxatilis); and that
there was evidence for fish size selectivity by the sampling gear in all three species.
These results highlight the need to adaptively manage detection probability level when
species occupancy information at a given site or region is critical. For example, in years
when young-of-year Delta Smelt is expected to be low in abundance, increased

sampling effort may be considered in order to better assess their spatial distribution.
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