The response of Arctic kelp communities to a future climate:
folerance, productivity, and functionality

Cale A. Miller'2, Gazeaul, F., Lebrun’, A., Gattuso’, J.-P., Urruttil, P., Alliouane’ S.,
Robert Schlegel, and S. Comeau! OLIE“V,SL.L[!.,!MEDE LAMER

) SORBONNE

A UNIVERSITE

A4 INSU ST e s
Observer & comprendrt

ndre

Arctic Biodiversity & Livelihoods

ISorbonne Université, CNRS, Laboratoire d'Océanographie de Villefranche,

This study was conducted in the frame of the project FACE-

Ll e e M L Villefranche-sur-Mer, France NI
b T st A ot S 2Department of Earth Sciences, Utrecht University, Utrecht, The Netherlands N
grant agreement No 869154. Universiteit Utrecht
Ny-Alesund Experiment Methods Results and conclusions
Examine the response of benthic mixed kelp Ex-situ mesocosms of mixed kelp communities
" : : . were maintained for 2 months in Ny-Alesund, 1) Hourly photosynthetic rates display non-
communities to the multiple-drivers of warming S , i g eat ;
valbard, via a flow-through automated significant aifferences across rrearments.

from Atlantic water intrusion, freshening from
glacial melt, and reduced irradiance due to
the increased turbidity from meltwater runoff.

seawater delivery system that mixed heated
and cooled ambient seawater from
Kongsfjorden with fresh water (where
applicable).

2) Instantaneous photosynthetic rates
remain optimal in the face of arctic climate
change

Objective: Determine if future environmental

conditions result in reduced kelp community
production, enhanced mortality, and changes
IN nutrient cycling.

3) Hourly and daily production can be
robustly estimated from empirical models by
pooling all short-term rates across freatments
to predict kelp community productivity in

. Kongsfjorden.

Design
4) The compensation iradiance estimated
for mixed kelp communities at a depth of 10
m with a median fime of day is 12.5 mmol
photons m2 h-',
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future baseline temperature induces a change ‘ il ‘
iINn the metabolic response of kelp community
productivity and community nutrient cycling.

1.8°C utilization and

: assimilated elemental
| content will be
examined o
understand the
effects of heatwaves
on nutrient and
carbon cycling within
the community.
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