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Biodiversity sampling from AirDNA
Terrestrial biodiversity surveys typically require visual counts, bioacoustics, or physical trapping of
organisms. While environmental DNA is widely accepted for detecting soil and water biodiversity, it is
uncertain the degree to which pulling DNA from air (AirDNA) can quantify terrestrial biodiversity of large
organisms such as arthropods or vertebrates.

Methods: As a test of AirDNA for biodiversity surveys, 33 24-hour air
samples were acquired from backyards in Alexandria, Virginia in Spring
2024 and around Boulder, Colorado in Summer 2024 using the Jonah
Ventures AirDNA High-Volume Sampler (right). DNA was extracted from
each filter and PCR amplified 12 times with a general COI primer set that
amplifies vertebrate and invertebrate DNA. Each replicate was uniquely
indexed, and the pool was sequenced on an Oxford Nanopore MinION
before bioinformatic analysis.

Results: Among the 33 filters, we detected 400
invertebrate taxa, 34 birds, 26 mammals, 2 amphibians,
and 1 reptile (left). Of the 400 invertebrates, 337 were
insects, 45 arachnids, 11 springtails and the rest worms,
snails, pill bugs, and centipedes. Flies and true bugs
were the most abundant insects, but there were also
many beetles, hymenoptera, mites, and lepidoptera.
Mammal species included 12 rodents, 5 carnivores, 5
ungulates, a rabbit, and a bat. Birds included a broad
suite of local species, from black-eyed junco and yellow
rumped warbler to Cooper’s hawk and bald eagle.

More species could have been detected with additional
laboratory or field effort (below). With 12 PCR replicates,
21 invertebrate taxa were detected per sample, on
average. Species accumulation curves suggest that
twice as many taxa could have been detected per

sample by doubling the PCR replicates. Meanwhile, 12 PCR replicates was sufficient to detect all
vertebrate species per sample (5 on average). Species richness also increased with the total number of
samples. Extrapolating from accumulation curves, with 100 samples of 12 PCR replicates each, 100
vertebrate species and at least 850 invertebrate species would be detected.

Conclusions: Analyzing AirDNA
using Jonah Ventures AirDNA
High-Volume Samplers and laboratory
processes will become an integral
approach to terrestrial biodiversity
surveys. The technique is already on
par with bioacoustics, camera traps,
and physical trapping for species
detections. Further refinements will
only increase its utility.


