A cross-shelf eDNA survey of Southern California midwater ecosystems
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Study Design and Motivation

Using ships of opportunity to conduct eDNA surveys can greatly
expand the scope and quality of biodiversity observing programs.
To better understand the impacts of opportunistic eDNA sampling
the Global eDNA Marine Collection and Analysis Program
(GEMCAP) conducted a pilot study in collaboration with CalCOF|
cruise 2111SR (Oct. 2021). To minimize impact on core science
operations, GEMCAP provided a technician from the UNOLS
Marine Technician Pool. The technician was given approximately
two hours of training before the vessel departed and provided
with a detailed protocol and log sheets. 2111SR samples were
supplemented with samples from cruise RR2104, collected by M.
Dan along CalCOFI Line 90 in June 2021.
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Methods

Water was collected by vacuum filtration whenever a sufficient
volume was left after the completion of core science activities.
Nominally 1L of water was filtered through 0.2 micron filters. Sterile
blanks were used at intervals throughout the cruise to constrain
crossover and contamination. DNA was extracted on a KingFisher
Flex robot. Library preparation and sequencing was carried out at
the Argonne National Lab Environmental Sample Preparation and
Sequencing Facility.

The GEMCAP scientific steering committee selected three primers
based on previous work to cover vertebrates (12S: Riaz et al.,
2011), invertebrates (CO1:. Leray et al., 2013), and marine
mammals (mitochondrial control region: Baker et al.,, 2021).
Sequence reads were denoised and classified using dadaZ2
(Callahan et al., 2016).

Preliminary Results: Sample Coverage
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Preliminary Results: 12S primers
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Including:
Triphoturus mexicanus (Mexican lampfish)
Argyropelecus sladeni (Sladen’s hatchetfish)
Malacosteus niger (black dragonfish)
Mola mola (ocean sunfish)
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Future Analysis

Our project will continue toward three analysis goals:

1) Determine the cost, feasibility, and likely products from an
opportunistic eDNA collection program collaborating with
CalCOFI and other cruises of opportunity.

2) Evaluate distributions of key taxa across CalCOFI study regions.

3) Determine the level of agreement between taxonomic surveys
conducted by traditional methods and by eDNA analysis.



