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The sediment record : archive of past communities
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Sediment record : archive of past communities
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Paleoecological approach : an alternative to short time series

- Time series for plankton dynamics study are relatively short
and early information on past communities are lacking...

- Few studies attempted to fill the gaps in time series ...
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The case of Alexandrium minutum

- Toxic dinoflagellate (~ 20 um)

- First detection in 1960 (Alexandria, Egypt)

- Considered as an invasive species
- Detected in the Bay of Brest (Brittany, France) in 1990 in low concentrations

- July 2012 : Large bloom at Daoulas Estuary (~ 42 millions cells/l) with toxin
production.



Aims of the study

O What can we learn from paleoecology?

- Detect ancient traces of A. minutum from dated sediment cores
- Reconstruct A. minutum multidecadal dynamics over time

- Compare with A. minutum dynamics inferred from monitoring network
(REPHY).

 As a control : Scrippsiella donghaienis (non toxic cyst-forming species).
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Cysts germination and real-time PCR amplification
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Multidecadal dynamics of A. minutum and cyst germination
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Alexandrium minutum abundances from sediment (copies/g) and water (cells/L)
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- Quantitative PCR data
corroborates monitoring
plankton data (REPHY)

- A. minutum could be a
native species which is
proliferating in recent
years...



A. minutum spatial distribution from superficial sediments
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A. minutum was detected in 30/30 stations

...and it germinated from all sediment samples of 2013

Klouch et al (in prep for Harmful Algae)



From the study of specific taxa
to the analysis of the “global” diversity
(metabarcoding approach)



Relative abundances of dinoflagellate genera over time
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Conclusion

- The paleoecological approach allowed the study of species dynamics at a
longer temporal scale than that of monitoring data, but have some limits
(DNA degradation...).

- A. minutum was present in the Bay of Brest since at least 1873 + 6 and now
occupies the entire area.

- Paleogenetic data showed an increase trend in A. minutum abundances and
corroborate plankton data

- A. minutum could be a native species which has proliferated recently in the
Bay of Brest...but new different populations might have been introduced
recently and contributed to the observed pattern.

—>Need of paleogenetic population-based investigations when interpreting
biological invasions.
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