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How far are we from eDNA-based biomonitoring of fish?
A look at the spatial reach of eDNA in lotic waters

Background

- Environmental DNA (eDNA): gametes, metabolic waste, shed tissue etc.

- eDNA-based methods could be complementary to conventional techniques

- Lowered invasiveness, (financial) costs and survey effort

- Currently impeded by uncertain fate determination of an eDNA molecule
after its release from the source, i.e. the fish

- eDNA is not only present at the site of its release, but is transported
downstream after emission. Insights are required on minimum to maximum
distance from an eDNA molecule at the sampling location to its source.

Question

What is the spatial reach of eDNA fragments in a river? Or in other words:
how far does eDNA travel before it is fully degraded and thus lost?

Approach

- 15 fish species were held in keepnets (~cages) in a small river in Belgium
- Two contrasting river discharge rates and two varying fish biomasses

- Water was taken at varying distances downstream of the nets
- Analysed via droplet digital PCR (ddPCR) and metabarcoding

Results

Species-specific — Community results
(droplet digital PCR) (eDNA metabarcoding)
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Heatmap of Pearson Correlation Coefficients for relative read
abundances (RRA) estimated by eDNA metabarcoding of all
species, measured at increasing distance from the cages,
compared to the species’ relative biomass in the cages.
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The highly concentrated eDNA is gradually Highly driven by river discharge rate, The eDNA-based community composition
broken down and diluted. This eDNA metabarcoding results can be remains relatively stable between 25 and
homogenization of partially degraded positively correlated with the 300 m from the keepnets. Fluctuations in
eDNA combined with bankside aggregation corresponding relative fish biomass relative read abundance (RRA) beyond this
results in a ‘peak’ of eDNA concentration per species. distance are explained by species-specific
downstream of the keepnets, known as eDNA persistence.
plume-shaped downstream
transportation.

Conclusions

All species are still detected up to 4 km. Using an integrated sampling within 300 to 1000 m, eDNA data may provide an

appropriate estimate of the entire fish community inhabiting that river transect under study. Rapid developments in practical
lotic eDNA sampling protocols are being made. Next steps include extrapolation to other systems of variable scales
as well as improvements to the bioinformatical pipeline and downstream processing of this data.

Further reading: Van Driessche, C., Everts, T., Neyrinck, S., & Brys, R. (2022). Experimental assessment of downstream environmental DNA patterns under
variable fish biomass and river discharge rates. Environmental DNA, 5, 102-116.
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