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Validation of PHYSAT Data at the Confluence of Malvinas and Brazil’s
Currents. The PHYSAT algorithm has been already validated at
the global scale (1, 2). Here we discuss the consistency of
PHYSAT observations with regional data at the Malvinas and
Brazil’s currents confluence.

The background presence of nanoeukaryotes detected by the
PHYASATalgorithm in the region of our study is indeed expected
due to the ubiquitous presence of these organisms in oligotrophic
conditions like before and after the blooming season and in the
subtropical gyre.

Regarding the more complex spatial community structures
detected by PHYSAT in the region, most of previously available
information is concentrated along the shelf break. Along this
marginal region, coccolithophorids have been often considered
responsible for the blue spectroscopic signature of the strong
chlorophyll concentration during spring and summer (3) and re-
currently detected by PHYSATas well (Fig. 2B and Figs. S2–S5).
More recently, the Patagonia experiment (PATEX) campaigns
have allowed us to construct a more detailed picture of the phy-
toplanktonic dynamics and communities in this region.

The bloom along the shelf break has been described as an
early-spring, diatom-dominated bloom initiated by the shoaling
of the mixed layer of the nutrient-rich Malvinas waters, followed
by coccolithophorids when oligotrophic conditions set in (4).
This diatom-to-coccolithophorid succession along the shelf break
is also a recurrent observation in PHYSAT data, found in all the
years of our analysis. The first PATEX campaign occurred in
October–November 2004 and is reported in ref. 5. A high resolu-
tion, daily pixel-to-station match up between PATEX stations and
PHYSAT is not possible, either because of the large cloud cover
(very frequent in this area) or because some stations have been

positioned in very high chlorophyll (out of the operating range of
the PHYSATalgorithm), or because no type were dominant when
the satellite has made its measurements. However, along the shelf
break, PHYSAT indicates for early November 2004 a transitional
region between a diatom-dominated and a nanoeukariote-domi-
nated patch (Fig. S7, Left). The presence of this region agrees
with PATEX data, which consists of a phytoplankton assemblage
dominated by diatoms (80%, cell number) and nanoflagellate
(20%) (figure 7 in ref. 5). In contrast with the 2002 case described
in our analysis, during the November 2004 no coccolithophorid-
dominated bloom was detected along the shelf break neither in
PATEX, nor in PHYSAT (Fig. S7, Left). During PATEX, the pre-
sence of small-size coccolithophorids was interpreted as the in-
oculum of a subsequent bloom dominated by this type (ref. 6,
p. 1164), again matching PHYSAT data, which detects a cocco-
lithophorids bloom in December 2004 (Fig. S7, Right).

Synechococcus blooms (appearing as a few scattered points
in all PHYSAT images, with the exception of the mesoscale patch
of Fig. S3) have not been reported in the Patagonian shelf
break during PATEX cruises. However, significative presence
of Synechococcus has been detected in association with diatoms
in the convergence zone between 40°S and 50°S during the Atlan-
tic Meridional Transect (7).

The PHYSAT algorithm can single out Phaeocystis in a
nanoeukariote bloom when they form agglomerates because of
the optical properties of the white mucus exuded by cells. The
detection of Phaeocystis agglomerate in some of the images that
we analyzed is consistent with the observation that the most abun-
dant nanoeukariotes found in PATEX was indeed Phaeocystis
(figure 8 in ref. 5).
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Fig. S1. Time series of mean Chl concentration (log values) from Sea-Viewing Wide Field-of-View Sensor (SeaWiFS) images in the region of Fig. 2 D–F. The
bloom starts in August and reaches its climax in November. Note the large standard deviation, indication of the strong Chl variability in the region and of the
non-Gaussian shape of the Chl distribution (see Fig. S6).
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Fig. S2. By-group chlorophyll distributions for November and December 2001 in the region displayed in Fig. 2 C–F. The distributions overlap substantially (even
if, as expected, maxima and averages of chlorophyll concentration can differ from group to group).
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Fig. S3. Maps of dominant planktonic types derived by reprocessing ocean color images (SeaWiFS) by the PHYSAT algorithm (color codes as in Fig. 1) off
Patagonia on October 15, 2000. Confluence regions show typically a plankton community with (sub-)mesoscale filamentary spatial structure. Such structures
compare well with the transport barriers (superimposed in black) derived by Lagrangian reanalysis of altimetry-derived surface velocities.
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Fig. S4. Maps of dominant planktonic types with superimposed altimetry-derived transport barriers (color codes as in Fig. 1) off Patagonia on December 10,
2000. See comment of Fig. S3.
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Fig. S5. Maps of dominant planktonic types with superimposed altimetry-derived transport barriers (color codes as in Fig. 1) off Patagonia on October 1, 2002.
See comment of Fig. S3.
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Fig. S6. Maps of dominant planktonic types with superimposed altimetry-derived transport barriers (color codes as in Fig. 1) off Patagonia on December 24,
2002. See comment of Fig. S3.
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Fig. S7. Maps of dominant planktonic types during PATEX I campaign (November 1–8, 2004, Left) and 1 mo after ( December 1–8, 2004). The −1000, −500,
−200 bathymetry lines have been overimposed for comparison with the figures in Garcia et al. 2008 (5).
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Fig. S8. Longitudinal (Left) and latitudinal (Right) displacement in degrees of water parcels in a 3-mo backward-in-time advection experiment based on
altimetry-derived velocities.
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Fig. S9. Maps of dominant planktonic types with superimposed altimetry-derived transport barriers (color codes as in Fig. 1) at the confluence of the Antarctic
Circumpolar and Aguilhas currents on January 3, 2001. See comment of Fig. S3.
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Fig. S10. Maps of dominant planktonic types with superimposed altimetry-derived transport barriers (color codes as in Fig. 1) at the confluence of the Lab-
rador and North Atlantic currents, July 19, 2000.

d’Ovidio et al. www.pnas.org/cgi/doi/10.1073/pnas.1004620107 5 of 5

http://www.pnas.org/cgi/doi/10.1073/pnas.1004620107

