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Abstract

The South Atlantic subtropical mode water (STMW) is characterized by a volume of water confined between the seasonal and
permanent thermoclines. It is formed during the months of winter to early spring, July to October, near the Brazil-Malvinas
Confluence region and the Brazil Current recirculation gyre. The STMW presents a homogeneous temperature (T) and salinity
distribution in the horizontal and vertical, on average reaching up to 170 m of layer thickness. We investigate the impact of
STMW in the nutrient’s distribution and the nutricline depth in the western South Atlantic. Three data sets were used to
identify the mode water and determine nutrients concentration:i) My Ocean biogeochemical model reanalysis; ii) World Ocean
Atlas 2013 (WOA13) monthly climatology; and iii) the In Situ Analysis System (ISAS) data. Based on WOA13, during the
summer (January, February and March) the STMW is found at subsurface from 100 m to 225 m deep; it has a mean layer
thickness of 112 4+ 5.0 m, reaching a maximum of 145 m. During the winter, the maximum layer thickness is 250 m while the
mean is 155 + 20.3 m. In the summer, STMW is in subsurface from 100 m to 225 m deep. As expected, the formation of mode
water occured mostly in the winter to mid-spring. Using the model and ISAS data, we found a correlation between a deepening
of the surface layer of minimum nitrate concentration and the mode water formation period (from June to October) in vertical
profiles. From 2002 to 2012, greater nutrients concentration were found during the STMW formation period, from surface to
200 m depth, than in other periods with STMW absence. We also found a peak chlorophyll-a concentration during STMW
formation period, suggesting that STMW presence in the southwest South Atlantic is important for biological processes in the

upper ocean.
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_Introdution | Deepeningof the nutricline

> Subtropical Mode Waters (STMW) are extensive volume of water in the » Analysis of the mean vertical profiles of T (ISAS) and NO; (CMEMS) indicates that the
oceanic upper layers. In the Soyth Atlantic it forms from winter to mid-spring NOs nutricline deepens in regions where a thicker STMW was found (Figure 3a) compared
(from July to October) and persists throughout the year. e e to regions with thinner STMW (Figure 3b) or regions without STMW (Figure 3c);

» The nutricline mean depth is of the order of 230+8 m in regions with formation of STMW
(Figures 3a and 3b) and 1504+8 m outside.
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» Temperature (T) and salinity (S) are
homogeneous horizontally and vertically.
The STMW is usually formed in the warm
side of west boundary currents in the
subtropical gyres and in oceanic fronts
(Figure 1).

> The STMW formatlon and ItS advectlon Figure 1. Global distribution of the STMWs. Talley et al., 2011.
can influence biogeochemical processes in the subtropical gyre by
introducing variability in the subsuperficial nutrients reservoir (Palter et al.,
2005).
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Objetives

We aim is to determine how STMW in the southwest South Atlantic
influences the concentration of nutrients in the region. Our specific goals
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» Detect the STMW in the South Atlantic;

Figure 3. Vertical profiles of T (ISAS) and NO3 (zmol/L) (CMEMS), at 36.5°SS, at different longitudes: 36.5°W (left), 24°W (center) and 20.5 °W (right), in September 2012.

» Correlate nitrate concentration during the formation of STMW in vertical Relation between STMW thickness, nutrients and chlorophyll-a
profiles;

» Determine how nutrients and chlorophyll-a (Chl-a) concentrations vary in
interannual scale due to the formation of STMW.

» The concentration of NO3, SiO, and PO, decrease during the formation of STMW. The
Chl-a concentration increases from 0.2mol/L in summer to 0.35umol/L during the
formation period (Figure 4);

» The formation of STMW likely enhances water mixing (Figure 4 and 5), taking

Metodology . . . . .
phytoplankton to deeper waters with low-light conditions and leading to its
The study area extends from 60°W to 10°W and 25°S to 50°S. Three photoacclimation. This process can be noticed by high Chl-a during formation.
monthly resolution datasets were used: » Significant correlation is found between the nutricline depth and thickness of STMW
» T and S from WOA13 (Garcia et al 2014; Locarnini et al. 2013) with a spatial =~ (Figure 9).
resolution of 1°x1°; ' ' . l — . l . l M S
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» T and S from the In Situ Analysis System (ISAS) (Galllard et al., 2009) from 100 M, —Thoknessm ||\ N/ v — Thickness (m) |5
2002 to 2012 with a resolution in longitude of 0.5°. .—S“.’z‘:;‘:' 2L f“o.s‘:;‘;' 2,
The data were selected for the study area and interpolated in the same | ' | ' \/ 1 | ' | | —°
spatial grid. The STMW was identified through T, S and potential vorticity /\ /\ /H N o7 | fq /\ N h
(q) values determined by Sato and Polito (2014): AN M/\%WNU\/ m : \ ﬁ \ j\ /\ j / /m
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Th e NO3 verti Cal profll es in re gl ONS With an d With out STMW form ati on were Figure 4. Interannual mean thickness of STMW (m) (ISAS), nutrients and Chl-a concentration (umol/L) (CMEMS): SiO,, NOs, PO, Chl-a, between 0 and 200 m, from 2002 to 2012.
compared (Figure 3) based on Palter et al. (2005). The mean concentration 400 400
of NO3, SiO,, PO4 and Chl-a were computed between 0 and 200 meters in
the water column from 2002 to 2012 (Figure 4), for the STMW formation 300 | v a0
area: 42.5°W to 47°W and 35°S to 37°S . &‘ ’\\ /\/ A
200
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» STMW mean thickness is 112 &= 5 m in the summer and 155 + 20 m in the o/ !\’\/ | | J ™
winter : — Thickness (m)
. _ — Nutricline (m)
» The STMW can only be detected in the subsurface in summer and autumn. Kb 2002 2006 2008 2070 012
FI’Om Winter to mid'Spring, the STMW OUtCFOpS at the Surface due to |tS Figure 5. Monthly mean nutricline depth (m) based on the NO; maximum gradient (Palter et al. 2005) (in green) and monthly mean thickness of the superficial STMW (m) (in blue) for the
fOrmatIOn . region A.
— . :
| | Conclusion
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QA » The STMW main formation occurs during the winter until the mid-spring;
-40° -40 m » In the formation region, the deepening of the nutricline coincides with the occurence of the
(2) Summer 250 STMW which is responsible for the superficial layer mixing in the oceans and therefore
e N ey | - changes thg nutrients copcentratlon on surface;. | | |
60" -50° 40" -30° -20° 60" -50° —40° 30" 20 » The formation of STMW in the southwest Atlantic influences the concentration of nutrients
S 150 and Chl-a due to convective mixing between layers below the nutricline and superficial
-30° =0 waters.
100 » This phenomenon is key for understanding the relationship between physical and

~40 biological processes in the subtropical gyre.
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