Biomonitoring in the Anthropocene:

Urban estuary environmental DNA tracks marine fish,
terrestrial wildlife, and human diet
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East River at 63 ST, New York, NY

PLOS ONE 2026, in press

Mark Stoeckle, Jesse Ausubel
Program for the Human Environment
The Rockefeller University

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0332676



https://urldefense.com/v3/__https:/journals.plos.org/plosone/article?id=10.1371*journal.pone.0332676__;Lw!!M59pwtRysTUf!YgTVJx6t2lBqSqbmnzQAUYgCJw0sDwyDf9S-6OLVDQSwuZwxdrhNtoQFlZKh1c_y34FucDSKvkqMa3xylZdMlgHA$

East River eDNA

Tracks marine fish abundance,

And reports on what New Yorkers eat,

1y survey, with weekly sampling:

Cost: 315,000 e ———
Effort: 20% FTE
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At modest cost and time.
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STUDY DESIGN
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MODEST EFFORT, COST

Summary: 1y survey, single shoreline site,
replicate weekly sampling (96 field samples
plus controls), replicate PCR with Riaz

primers, MiSeq sequencing; bioinformatics

Effort: 20% FTE
Cost: $15,000

Potential add-on: analyze w addl PCR
primer pair (e.g., MiFish, Riaz-
cartilaginous)

Addl Effort:  15% FTE
AddI Cost: $10,000

Effort components

» Water collection, filtration
* DNA extraction

* Primary, index PCR
 Library prep

» Bioinformatics

Cost components
 Nitrocellulose filters

* DNeasy PowerSaoil Pro Kit
 PCR reagents

« Amplicon sequencing service
 Plastic consumables
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FINDINGS
Whose DNA is in the water?
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NYC combined sewer overflow (CSO) system

o Fish’ human, other vertebrate eDNA « Wastewater may overflow into NYC waterways

* Mainly after rainfall

° M|n|ma| baCkground * CSO likely source human, other vert eDNA
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FINDINGS

eDNA defines abundant, common fish species

eDNA offers new way to measure fish abundance

Abundant, common fish mostly rocky habitat specialists

Consistent with rocky habitat E River, capture surveys, recreational fishing
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FINDINGS

« eDNA tracks marine fish seasonal abundance, diversity
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FINDINGS

eDNA tracks seasonal
abundance individual

species

« Marine fish species come
and go at different months

« Consistent with capture
surveys, known fish biology
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eDNA copies/L
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FINDINGS

« eDNA finds overlooked, newly abundant species
* Increase not recorded in published surveys
* Increase may reflect oyster reef restoration
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FINDINGS
Human eDNA
» Spikes follow rainfall
« Supports CSO hypothesis
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FINDINGS

Other vertebrate eDNA categories
« Abundance tracks human eDNA abundance
» Supports CSO hypothesis (i.e., eDNA source sewage or street runoff)
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FINDINGS

eDNA food animals
* Proportions track human diet proportions
» Supports CSO hypothesis (eDNA origin sewage)
« Potential utility public health
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FINDINGS
Other wildlife eDNA

* Potential utility monitoring environmental restoration
« Afew species unexpected (e.g., American bison--maybe from dog food?)
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