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Abstract

The Amazon River discharges more than 200,000 m3 s-1 into the Western Tropical Atlantic Ocean from May to June. The

low salinity surface plume extends more than 1800 km from the mouth and covers an area greater than 1 million square

kilometers. We hypothesize that the plume exhibits distinct microbial community assemblages driven by plume age, nutrient

supply, and light availability. We collected samples for nutrients and flow-cytometry measurements to investigate the spatial

variability of the cyanobacteria Prochlorococcus spp. and Synechococcus spp., picoeukaryotes, and heterotrophic bacteria.

Overall the surface salinity of the water we sampled ranged from 15.5 ppt at the southernmost station to 36.3 ppt in the

open ocean station. The surface nitrate and soluble reactive phosphorus concentrations ranged from below detection limit to

3.3 μM and 2 μM, respectively. Generally, in the freshest surface plume waters (15-28 ppt) we found the highest abundances

of Synechococcus spp., picoeukaryotes, and hetrotrophic bacteria with little or no Prochlorococcus spp. In the transition of

surface salinities from 28 ppt to 32 ppt, a population of Prochlorococcus spp. began to form below the surface plume while

Synechococcus spp. abundances at the surface remained unchanged and picoeukaryotes, and heterotrophic bacteria abundances

decreased. As the surface salinity climbed over 32 ppt, the Prochlorococcus spp. abundance was uniformly high throughout

the euphotic zone. On the other hand, as surface salinities increased over 32 ppt Synechococcus spp. abundances at the surface

gradually decreased, while picoeukaryote and hetrotrophic bacterial abundances remained constant. We will discuss changes

in the microbial community composition as a function of nutrient and light availability, as well as plume age in the Amazon

Plume-Ocean continuum in both surface and deep chlorophyll maximum assemblages.
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Conclusions

Picoeukaryotes:
Young Plume: High at surface and at ~50m, likely associated to high surface nutrients
Middle Age Plume: Abundances decline with nutrient concentrations at surface and vary 
from very high to low at ~50m
Oceanic: Abundances are moderate in upper 100m. Appear to contribute more to DCM.

Prochlorococcus: 
Young Plume: Absent in water column until salinity of ~29 PSU
Middle Age Plume: High abundances 30-50m 
Old Plume/Oceanic: Found in high abundances throughout upper 75m 

Synechococcus:
Young Plume: Moderate abundances at surface in young plume stations
Middle Age Plume: Higher abundances in upper 50m as the surface plume ages 
Old Plume/Oceanic: Abundances decline as surface waters reach oceanic salinity
Species composition potentially changes as we move from fresher waters close to coast 
to oceanic waters far offshore.

Flow
cytometry

Diatoms:
Particularly high abundances in young plume stations and in middle-aged plume stations 
with upwelling. 

Temperature (C)

Salinity (PSU) Fluorescence

Average Profiles

Microbial Structure

Acknowledgements
Thank you to the crew and scientific team on the R/V Endeavor for help with collecting these samples. This work was supported by the US National 
Science Foundation grant OCE 1737128 to Ajit Subramaniam.

References 
1. Knap, A., A. Michaels, A. Close, H. Ducklow, A. Dickson (1996). Protocols for the Joint Global Ocean Flux Study (JGOFS) Core Measurements. JGOFS Report, Reprint of the IOC 
Manuals and Guides No. 29, UNESCO 1994. JGOFS Report Nr. 19, vi+170 pp: 170.
2. Bock, N., F. Van Wambeke, M. Dion and S. Duhamel (2018). "Microbial community structure in the Western Tropical South Pacific." Biogeosciences Discuss 2018: 1-24.
3. Chekalyuk, A. and M. Hafez (2008). "Advanced laser fluorometry of natural aquatic environments." Limnology and Oceanography - Methods 6: 591-609.
4. Van Heukelem, L. and C. S. Thomas (2001). "Computer-assisted high-performance liquid chromatography method development with applications to the isolation and analysis of 
phytoplankton pigments." Journal of Chromatography A 9(910): 31-49.
5. Ames, E. J. (2020). "Temporal transport dynamics of the Amazon River Plume revealed using radium isotope analysis"

1. Lamont-Doherty Earth Observatory, Columbia University 2. Department of Molecular and Cellular Biology, University of Arizona  3. School of Biological Sciences, Georgia Tech   
4. School of Coastal and Marine Systems Science Coastal Carolina University                                                                                                                   *ramchar@ldeo.columbia.edu

20       25        30       35

Surface Salinity (PSU)

Habitat Cluster

Type 1

(young plume) 

Type 2 (middle)

Type 3 (oceanic)

Longitude

La
ti

tu
d

e

Habitat Cluster

D
ep

th
 (

m
)

Stations

Radium Age
(Days)

Station

Surface
Salinity

Station

Surface 
Salinity

D
e

p
th

 (
m

)

D
e

p
th

 (m
)

Nitrate+Nitrite (μM) Phosphate (μM) Silicate (μM)

Plume Depth

Plume Depth

Radium Age
(Days)

Prochlorococcus

(cells/ml)
Synechococcus

(cells/ml)

Picoeukaryotes

(cells/ml)

Green Water

Synechococcus
Blue Water

Synechococcus

DVChla/TotalChla

(mg/m³)

Zea/TotalChla

(mg/m³)

Fuco/TotalChla

(mg/m³)

= no data

Type 1
Shallow

Near Coast

Type 1
Upwelling 

Type 1
Further from Coast 

Clustered with:
Surface HPLC

Nutrients
Flow Cytometry
CLASS
Temperature
Salinity
Radium Age 


