Fishing for eDNA
Traditional fisheries management methods rely on
dedicated staff to collect and count species by hand.
Environmental DNA analysis can add to the management
toolkit, saving valuable time and resources.

eDNA
Environmental DNA, or eDNA, is
the pool of DNA collected from an
environmental sample.
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USGS streamgage sites with existing power and
telecommunications infrastructure are ideal locations for robots
to monitor eDNA. The Environmental Sample Processor, or
ESP, is a robot that can draw water from the adjacent river or
lake and analyze the samples for eDNA.
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Sampling
eDNA degrades over time as it is exposed
to UV radiation and other factors in the
environment. Regular autonomous
sampling enables managers to monitor
rare and infrequent targets that would
otherwise be missed by traditional
sampling.
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2G ESP
The 2nd-generation ESP (2G
ESP) has successfully
monitored both marine and
freshwater sites. A robotic
“lab-in-a-can,” the 2G ESP was
designed by MBARI researchers
to autonomously collect and
analyze material in aquatic
environments. Managers can
pre-program the frequency and
type of sampling and remotely
monitor the system throughout a
deployment.
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The 3rd-generation ESP (3G ESP) is
substantially smaller, offering more
flexibility and ease when deploying at a
site. The 3G ESP uses individual sample
cartridges, each containing all reagents
needed to process one sample.
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Filter eDNA onsite

One limitation of manual sampling is that data collection is
dependent on having staff onsite. The ESP offers the flexibility
to sample multiple times a day or over the course of an entire
year with minimal in-person maintenance.

The “puck” is the component that houses the filter. As the water enters
the puck, the filter captures particulates containing eDNA.

Data Collection
Samples captured inside a puck can be
processed immediately or preserved for
later analysis, depending on the cartridge
type selected by managers.

Preservation

Archival analysis
During archival analysis, a preservative is added to the
filter to prevent degradation of eDNA for the duration of a
deployment. Samples can be processed in a laboratory
with advanced molecular biology techniques once the
pucks are recovered.
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Real-time analysis
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Real-time analysis of eDNA samples enables managers
to quickly identify species or molecules of interest while
the ESP is still deployed in the field. This is accomplished
by performing a series of molecular techniques within the
robot, returning data via a telecommunications link.
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The ESP is a versatile and economical tool
for monitoring key changes in aquatic
health. This monitoring might include
tracking the presence of native and
non-native species, identifying harmful
algal blooms, tracking pollution in our
nation’s waterways, and studying ocean
microbes. The existing streamgage
infrastructure is ideal for creating a
network of autonomous eDNA sampling
stations for detecting time-sensitive
changes in the environment and
contributing to a more cohesive
understanding of the ecosystem at large.
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