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Abstract
Environmental DNA (eDNA) has been at the forefront of emerging biomonitoring technology for marine ecosystems. The traditional method of eDNA capture involves active filtration of
water through a filter membrane but is labor and resource-intensive. Passive eDNA detection offers an alternative approach, which requires submerging various materials to capture free-
floating eDNA. Specifically testing commercially available materials, this experiment was designed to make passive sampling more accessible and versatile in its future applications.
Four different candidate materials were tested, and all had similar performances at detecting rusty crayfish (Faxonius rusticus) eDNA in as little as five minutes of submersion time.
However, contamination in the reagents used for the analysis reduces the confidence of the findings of the experiment. 

Materials & Methods
Sampling was conducted at Fall Creek in Ithaca, NY on the week of
July 8, 2024. The following inexpensive commercial items were chosen
for testing: polyvinylidene fluoride (PVDF) filter paper (0.45um), black
KN95 face mask (0.3um), and two types of 100% cotton pads. Two
submersion times of five minutes and 24 hours were tested for each
material. One active filtration sample and a corresponding negative
field blank was collected at the site. Three different sampling methods
were tested during the experiment.

Fig 1.(a) Membranes clipped to mesh wire bucket. (b) 3D-printed stand
to secure membranes between two plates. (c) Membranes clipped to
small tree branch suspended across water surface.
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Results & Discussion
A qPCR assay revealed all passive sampling materials observed amplification in FaRu amplicons for both
submersion times. However, amplification was also observed in the non-template controls.

Fig 2.(a) For a submersion time of five minutes, all materials reached the detection threshold nearly
simultaneously. (b) For a submersion time of 24 hours, all materials observed amplification. For the two cotton
pads,  longer submersion time corresponded to higher starting copy numbers. (c) Both NTCs observed
amplification, suggesting contamination during the qPCR plating process.

It is not possible to conclude with full confidence that the four materials tested are effective candidates for
passive eDNA collection due to the contamination observed throughout the sampling and qPCR process.
However, it is promising that all four material samples were measured to have some success at eDNA capture
with as little as five minutes of submersion time. Further testing is required to determine optimal sampling
procedures, equipment, and decontamination measures based on the target species and sampling
environment. 
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