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Introduction

Plankton

- abundance/biomass/size spectra can inform
on energy fluxes and trophic structure of the
pelagic ecosystem

Amazon River Plume (ARP)

- Huge freshwater discharge 206.000 m3 s-1 -2 input of 17%
- Superficial plume

Adapted from Moura et al. 2016
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Study area: Western Tropical Atlantic
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* ARP - Amazon River Plume Caribbean ":-
 North Brazil Current Current
e Retroflection

e Northwestward -> EastwardmN
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* ARP increases primary
productivity and carbon
export flux
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Fratantoni and Richardson, 2006; Moura et al. 2016



Quantitatively investigate the horizontal zooplankton abundance,
biomass, biovolume, and size spectra along the ARP continuum and
estimate the amount of carbon horizontally transported to open
waters during the ARP retroflection.
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Obtaining images

* Waterproof scanner for zooplankton samples
e ZooScan 3: Resolution 2400 dpi in grayscale
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Scan image

Statistics and Data analysis
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. Velocity vectors of currents from 12 to 200m
Carbon horizontal fluxes Y
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e Current sectors: 5oN

« Mean velocity (m/s?)

* Area of sector (km?)

e Current width - > Dimoune et al., 2023
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NBC - North Brazil Current

NBCR — NBC Retroflection

NECC — North Equatorial Countercurrent

nSEC - northern branch South Equatorial Current
EUC — Equatorial Undercurrent™ (core s0-100 m)
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Carbon horizontal fluxes

‘ Geodesic Distance (km) ‘
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Sample depth (m)

Current velocity (m/s™)

Zooplankton mean carbon transport tC d!

C/m3 C/m3

Total C content per station

*Methodology based on Rogge et al., 2023
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Sectors comparisons

Velocity Vectors_mean_12to200m
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Boxplot (median and quartiles) of mesozooplankton along the ARP continuum; Different capital
letters show significant differences (p < 0.05) based on Anova Kruskall-Wallis -> post hoc Dunn test



NBSS: slope and Intercept
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Boxplot (median and quartiles) of mesozooplankton Normalized Biovolume Size Spectra (NBSS)
slope and intercept along the ARP continuum
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* No statistical differences
* Coast - Ocean decrease gradient
* Plume influenced areas.
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Abundance/Biovolume/Biomass distribution

D
Abundance (ind.m3) Biovolume (mm-3L) Biomass (ugC.m3)
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Current speed (m s7)

Temperature (°C), Current speed (m s),
and Chlorophyll concentration (mg m-3)
weekly variability obtained from MODIS
(Moderate-Resolution Imaging
Spectroradiometer) in October 2012.
Adapted from Varona et al. (2019) and
de Santana et al. (2020).
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Abundance/Biovolume/Biomass distribution

Abundance (ind.m3)

Biovolume (mm-3L) Biomass (pugC.m3)
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Take home messages

* Plume retroflection transports high planktonic concentrations from coastal to offshore areas

* Plume distribution affecting the oceanic planktonic Community (PERMANOVA p<0.05)
 NBC1 vs. NBC2, NECC, EUC, nSEC
« NBC2 vs. NBC1, NBCR, NECC, nSEC, EUC

« Coastal zooplankton transport to outer plume zones ~200 km away from the coast
* Do these organisms die?

* Where is this carbon being allocated?
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