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Science Focus:

• Mean state and seasonal     
variability of EUC across the 
basin (intensity, vertical 
structure, and eastward 
penetration into the Gulf of 
Guinea)

• Role of EUC in supplying 
waters to eastern upwelling 
zones, in thermocline and 
subthermocline layers

• Forced response of the EUC 
to seasonal and interannual
wind stress variability; linkages 
to SST variability in the eastern 
tropical Atlantic (e.g., Atlantic 
Nino)

• Spatial and interannual
variability of intraseasonal
fluctuations (equatorial waves, 
TIW’s)



U.S. TACE Cruise     R/V Endeavor      May-June 2009

Ancillary Projects :

• 7Be sampling  (upwelling rate estimates; D. Kadko, R SMAS)

• Nutrients, nitrogen fixation, phytoplankton genomic s, HPLC 
pigments (A. Subramaniam, LDEO)

• Along-track SADCP

• CTD/LADCP stations to 1500 m• AlongAlong--track SADCPtrack SADCP

•• CTD/LADCP stations to 1500 mCTD/LADCP stations to 1500 m



Tropical Atlantic conditions     May-June 2009
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Shipboard ADCP Currents      60m depth    Shipboard ADCP Currents      60m depth    
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Zonal Velocity Sections    May-June 2009
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High salinity, westward flowing cores flanking the EUC 
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Salintity Sections    May-June 2009
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Seasonal cycle of Salinity on the Equator at 10°W 
(courtesty M. Dengler)
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Sub-thermocline eastward flow 
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10°W ADCP on equator      2003-2005

Kolodziejczyk et al., 2009



U.S. ADCP Moorings                                        
(TACE)    

1st deployment:                     
Sept. 2007 – June 2009

2nd deployment:                    
June 2009 – June 2011



U.S./France ADCP Moorings   10°W U (m/s)



U.S. ADCP Moorings   0°E



U.S. ADCP Moorings   10°W vs. 0°E
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• Multi-year record of EUC in central/eastern Atlantic now being 
assembled as part of TACE (2007-2011). 

• EUC at 0°E appears to be strongest in boreal sprin g (prior to 
cold tongue onset), and weakest during the fully developed cold 
tongue phase. 

• Substantial detrainment of EUC core waters into flanking 
westward thermocline-level flows (in summer 2009). Salinity in 
these westward cores is higher than in EUC core – lagged 
effect of EUC spring “flooding” of Gulf of Guinea?

• Subthermocline eastward core, localized near 10°W, present 
in late spring.  Appears to merge with EUC to create the “deep”
EUC observed at 10°W in summer.



Low 14C, � 13C
Cold
High nutrients
High pCO 2
High � 3He
7Be=0

Estimates of equatorial upwelling from 7Be data
Upwelling of 7Be depleted water from depth results in  
dilution of 7Be in the usually 7Be-rich surface mixed layer. 

Properties of upwelled water



0
0

2.2
0.75

1.1

Upwelling velocity m/d

0.30

0.54 0.80June 23, 2009

Fractional 7Be inventory

5oN

5oS

5oN

5oS

5oS

5oS

5oN

5oN

15oS

15oS

15oS

15oS

40W               30W            20W             10W              0                 10E

SST oC

0.38

0.78





Tropical Atlantic SST Indices
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Zonal Velocity Sections    May-June 2009
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EUC in Gulf of Guinea   - B. Bourles et al.

Sections of 
zonal velocity 
near the
equator at 
10°W, 0°E and 
6°E obtained
during summer 
of 2000 (from 
Bourles et al.,
2002). 

Mean EUC at 10°W



Comparison to Pacific EUC
(Atlantic array will provide similar zonal 

resolution… 35°W to 0°E)

EUC transport (top) and core depth (bottom) across the tropical 
Pacific between 143°E and 95°W (from
Johnson et al., 2002). The left panels show the annual mean 
values (with composite of El Niño years shown as
dashed); right panels show the respective seasonal cycles.

Johnson et al. (2002)


