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Evidence that environmental changes affect species biogeography
and abundance of many marine species (e.g. Beaugrand et al 2002).

Investigate changes in the seasonal and spatial abundance of two
congeneric species, /emora longicornis and 7. stylifera, in the North
Atlantic over the past 60 years.

Focus on the Eastern North Atlantic (Bay of Biscay)

Explore biogeographical changes in relation to environmental
variables

Compare two different periods of the time series:
Cold period: 1960-1980
Warm period: 1990-2014
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Continuous plankton Recorder CPR-Survey in the North Atlantic
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Data Analysis

Variables:

« T longicornis and 7. stylifera (abundance)

« Phytoplankton colour Index (PCl): annual mean, max and min
« Sea Surface Temperature (SST): annual mean, max and min

« Salinity, Oxygen

« Bathymetry

Data spatially interpolated with inverse squared distance (grid 1° lat x 1°
long).

Interpolation carried for each month and year (with min 5 month
observations) over the period 1958-2014.

Spearman correlation and bootstrap (abundance vs environmental variables).

Spatialised PCl to compare seasonal and long term variability in the two
species
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T. longicornis (Bay of Biscay)
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T. stylifera (Bay of Biscay)

Temora stylifera: long-term abundances
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Phytoplankton Colour Index (Bay of Biscay)
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SST (Bay of Biscay)

Long-term changes in SST
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Biogeographic change in abundance

. longicornis

Changes in the abundance
between the co/d (1960-
1980) and a warm (1990-
2014) period:

e |ncrease in the north:

« Decrease In the south

Particularly along the Iberian
coast, the Celtic Sea and

[ . DT <outh of Iceland.
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Biogeographic change in abundance

[ stylifera

Changes in abundance (log10+1)
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Changes in the abunaance
between the cold (1960-
1980) and a warm (1990-
2014) period:

 |ncrease in the Bay of
Biscay and the Celtic Sea
during the warm period
(1990-2014)
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Phenology
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Environmental preferences

. longicornis
1 (1958-2014)
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Environmental preferences
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T. stylifera
(1958-2014)

Correlation analysis PC2 vs
PC1:

Abundance
« +ve correlated with SST
max and PAR

High affinity for warm water
environment
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PCl preferendum

LSl The preferendum for

the Phytoplankton Colour
Index is similar for the two

species

. longicormnis has higher
population abundance
than 7. stylifera at similar
PCl values

T. Stylifera
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SST Preferendum
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The biogeographical distribution of the two congeneric species in the
NE-Atlantic has shifted northwards over the past 20 years

The main changes have occurred in the Bay of Biscay where 7.
stylifera has increased and 7. /ongicornis has slightly decreased:

1. stylifera increase is linked to a higher SST (max) after summer
which corresponds to the start of its seasonal cycle.

7. longicornis decrease also seem related to higher SST. Increase in
SST min. in spring appears to have anticipated the seasonal cycle of
T. longicomnis.

1. longicornis appears more dependent on food availability than 7.
stylifera.

The two species have distinct environmental preferences leading to

specific adaptation of their life cycles
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Temora species in the Bay of Biscay
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SST anomalies (in red) / abundances (in blue)
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Environmental affinity of the two species of the genus Temora
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T. longicornis appears more coastal in
comparison to T. stylifera




Environmental affinity of the two species of the genus Temora

Temora longicornis and Chloa
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The highest abundance of T.
longicornis are found for the
highest concentration in chloa:
relation with the coastal
environment



