Mass flowering of the seagrass Posidonia oceanica after 2022 record-breaking marine heatwaves, a Pan-I
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Abstract:Following the unprecedented marine heatwaves of summer 2022, extensive flowering
of the endemic seagrass Posidonia oceanica was witnessed across the western
Mediterranean. To unravel the causes of this event, we conducted a pan-Mediterranean
analysis across 442 sites spanning all Mediterranean ecoregions, with 76% exhibiting flowering.
Flowering differed regionally, with both highest flowering prevalence (over 90%) and flowering
intensity (up to 0.75) recorded in the Liguro-Provencal and Balearic Seas. We demonstrate that
regions experiencing large summer sea surface temperature anomaly with high marine
heatwave cumulative intensity displayed the highest flowering intensity. The probability of
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flowering was very likely when marine heatwave cumulative intensity exceeded 0120°C days.
These findings suggest that marine heatwaves trigger flowering in P. oceanica and, given the
high energetic cost of sexual reproduction, continued ocean warming may shift energy
allocation toward flowering. This shift could profoundly affect the species’ reproductive
strategies, posing major challenges and uncertainties for its long-term evolution.
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