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INTRODUTION

The Bay of Biscay is an important area for marine biodiversity, which encompasses cold and hot water species.
In this study, we examine the changes in relative abundances about 17 species in relation to climate changes in
the south of the Bay of Biscay performing a multivariate oceanic and climatic index (MQOCI) called SBC (South
Biscay Climate Index; Hémery, et al. 2008).
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MOCI represent integrated synthetic indicators capable of better quantifying and communicating relevant
environmental changes than single (Garcia-Reyes, & Sydeman, 2017).

IETHODS

SBC index: 36 initial variables describing the oceanic and atmospheric conditions and characterizing the
four annual seasons in the study area

Oceanic variables

Atmospheric variables

e Sea Surface Temperature (SST) e Atmospheric pressure

e Sea surface agitation e Temperature (mean and max)
e Cumulated rainfall

e Sunshine duration

Data: long-term dataset from 1976 to 2023 (115,586 data) of seabirds and cetaceans using a standardized
monitoring based on line transects from ships (Castéege & Hémery, 2009) and focused on the south of the
Bay of Biscay. 17 species sorted in relation to their thermal preferendum: hot water, cold water or no
preferendum.

Data from 1974 to 2023

e Maximal instantaneous wind:
- number of days <25 km/h
- number of days >60 km/h

Statistical approach: Pearson, Spearman and Kendall test; Principal Component Analysis PCA first axis (18,79%) = SBC index

RESULTS

Oceano-climatic changes

Half century changes in seabird and cetacean abundances

Hydrobates pelagicus Stercorarius skua Rissa tridactyla

= Correlation between SBC index and winter NAO (p = + 0.457; p=0.001)

= SBC index significant increases (t = + 0.259; p=0.008)

“global warming” of the local environment.
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South Bay Biscay (SBC) index through time (1974-2023). Negative values are in blue, positive values in red.
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Hydrocoloeus minutus Morus bassanus

Changes in relation with oceano-climatic conditions at community level

Biodiversity index increases (t=+0.585; p <0.001) in relation to SBC index
(p = +0,341; p=0,018)

Larus fuscus Calonectris borealis/diomedea

Ardenna grisea
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* Variables actives = Observations actives

Relative abundance (number of individuals by nautical miles) from 1976 to 2023
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PCA of the 17 species according to their thermal preferendum (blue= cold

water; red = hot water; grey = no thermal preferendum). Years (1976-2023)
are colored by positive (red) or negative (blue) value of SBC index

DISCUSSIO

N

Temporal evolution of SBC index (dotted black lines) and the biodiversity
index (purple line) from 1976 to 2023 in the south of the Bay of Biscay.

This studies is based on a 48 years at-sea monitoring on seabirds and cetaceans. We revealed deep changes in megafauna community explained at ~ 34% by oceano-climatic
conditions. Further studies are needed to investigate other parameters such as prey availability.

As top predators, marine mammals and seabirds are good indicators and can contribute to our understanding of climate change effects on marine ecosystems. Besides theses
researches are fundamental to species conservation in the context of MPAs management.
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