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Abstract

Understanding  natural  communities  and  ecosystems  and  the  services  they  provide  to

humanity  is  highly  dependent  on  knowledge  about  species  composition  and  diversity

through space and time. This is especially difficult  in aquatic systems where traditional

census  methods  provide  species  compositions  that  are  usually  truncated  since  rare

species tend to go undetected. Detection of the rare species is important because they are

either  threatened  or  invasives  at  the  earliest  stage  of  invasion.  One  recent  approach

allowing detection of rare species uses environmental DNA (eDNA), present in water or

soil, as traces of their existence.

Here we propose to make use of recent technological developments in the area of high

throughput  sequencing  to  characterize  freshwater  fish  communities  and  detect  rare

species, using a combination of eDNA metabarcoding and bulk eDNA metagenomics. A

case-study will be conducted on the River Tagus (Portugal), which is inhabited by several
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rare fish species including both native and introduced taxa. In addition, the applicability of

eDNA metagenomics for estimating the genetic diversity of populations will be assessed by

comparing the results against those produced by traditional genetic screening of individual

fish samples.
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