Submesoscale physical-biogeochemical coupling across the Ligurian
current {northwestern Mediterranean) using a bio-optical glider

Miewiadomska, Katarzyna, Hervé Claustre, Louis Prieur, Fabrizio diOrtenzio
Lirmnal, ©ceanagr, $3(5_part_2), 2008, 2210-2225 | DOI: 10,4319/10,2008,52.5_part_2.2210

ABSTRACT: & bic-optical autonomous underwater gliding wehicle, equipped with a conductivity,
temperature, depth (CTD) zensor, an oxvgen zensor, backscatter meters, chromophoric dizsolved
organic matter (COOM) and chlorophyll fluorometers, and upwelling and downwelling radiometers
weas developed to characterize the biogeochemical responze to physical forcing at the
submeszoscale (1-10 km), Winter data obtained in the northwestern Mediterranean basin in a 50-km
transect that croszed the permanent, along-coast Ligurdan Current show tight physical-
biogeochemical coupling across the Ligurdan Current, not observed using other zampling
strategies, At the scale of the tranzect, the various biogeochemical parameters displaved
independent behaviors, while at the submesozcale, there was a coherent covarance of thesze
varables, especially in the frontal zone, Mearsopycnal tongues of elevated fluorezcence and
mevgen concentration were recorded down to a depth of 180 m and are the likely signature of a
conwverging horzontal and downwelled water flowe, Local anomalies in a horzontal section well
below the mixed-laver depth are likely representative of downwelled waters from the euphotic
layer, Intrusions of elevated COOW concentrations together with signaturesz of smaller particles
are the likely featuresz of a local divergzence and upwelled waters from zubjacent aphotic layers,
These are particularly apparent in the form of local anomalies in a horzontal section within the
mized layer. Similar tongues were observed in data from subzequent glider deplovmentz, Such
biogeochemical signaturez enable the identification of upward and downward phvsical motions
not obzerved by other technologiez, reinforcing the need for coupled high-resolution physical-
biogeochemical studies, not only for investigating biogeochemical processes themselves but also
for resolving physical processzes at these scales,
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