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Abstract
Nutrient loading is a major threat to estuaries and coastal environments worldwide,
therefore, it is critical that we have good monitoring tools to detect early signs of
degradation in these ecologically important and vulnerable ecosystems. We carried out a
seven-month manipulative experiment in two estuaries to assess the effects of nutrient
loading on benthic communities. Environmental DNA metabarcoding was used to examine
the response of eukaryotic (18S rRNA), diatom (rbcL), and bacterial (16S rRNA)
communities to two levels of nutrient enrichment (150 and 600 g N m-2). Multivariate
analyses demonstrated consistent changes in eukaryotic, diatom, and bacterial
communities in response to enrichment, despite differing environmental conditions
between sites (Fig. 1). These patterns aligned with changes in macrofaunal communities
identified using traditional morphological techniques, confirming concordance between
disturbance indicators detected by eDNA and current monitoring approaches. Clear shifts
in eukaryotic and bacterial indicator taxa were seen in response to nutrient loading while
changes in diatom communities were more subtle. Community changes were discernable

© Clark D et al. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY
4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are
credited.

2

Clark D et al

between nutrient levels, suggesting that estuary health assessment tools could be
developed to detect early signs of degradation. Existing eDNA-based biotic indices
(microgAMBI and mtMBI) were able to detect these community shifts, suggesting
transferability of these indices to other regions and systems. This work represents a first
step towards the development of molecular-based estuary monitoring tools, which could
provide a more holistic and sensitive approach to ecosystem health assessment with faster
turn-around times and lower costs.

Figure 1.
Graphical summary of experiment
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