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Figure 5.3. εNd – salinity, between DSOW, ISOW, AABW, CLSW, ULSW 
STMW and coastal water (table 2.2). All samples below the thermocline 
corresponding to σθ ≥ 27.40 kg m-3 are shown. Color shading corresponds to σθ 
values. The encircled point from USGT11 – 08 has been suggest to be 
contaminated and should not be considered.  
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Figure 5.4. Oxygen section. CTD oxygen data across the transect, from Woods Hole 
(left) to Bermuda (right). Contorts increase every 20 µmol kg-1.   
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Figure 5.5. εNd – Salinity – Temperature mixing. All samples between 650 – 
1200 m at USGT11 – 01, 02, 03, 04 and 06 are plotted in this εNd – salinity 
(top) and temperature – salinity (bottom) mixing plot. An average of 
USGT11 – 01 values provides coastal end member while USGT11 – 04 at 
797 m provides the gulf stream end member (table 2.1). Both mixing plots 
support a mixing between the two end members, excluding the sample at 
1088 m at USGT11 – 03. 
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Figure 5.6. Deep [Nd] control. (a) [Nd] (pmol kg-1) profiles (b.) Si (µmol kg-1) 
(c) All sample within the DWBC isopycnals are plotted within this εNd  - [Nd] 
plot. All those located within the red box fall below 3000 m in the water column.  
Those within the box remain relatively consistent with respect to εNd, while [Nd] 
increase. Samples above 3000 m are in relatively good agreement, with the 
exception of USGT11 – 03 and 08. The encircled point from USGT11 – 08 has 
been suggest to be contaminated and should not be considered. 
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Figure 5.7. Transmissometer profiles. 
Transmissometer data collected on the CTD 
providing a proxy for particle density, 
where decline values suggest an increase in 
suspended particles.   
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Chapter 6. Conclusion 

 

 This study examines a total of 7 water column profiles for Nd isotopic 

compositions (Nd IC) and concentrations ([Nd]) along a transect from Woods Hole to 

the Island of Bermuda, intersecting the equatorward flowing deep western boundary 

current (DWBC) and the gulf stream (GS). With a vertical sample density >14 samples 

per station, a high degree of resolution never before seen along the North Atlantic 

western margin. The findings from these 7 profiles are summarized here.   

• Surface values exhibit a horizontal gradient that has been interpreted as a mixing 

between three end members. Closest to the margin at station USGT11 – 01 a 

North American shelf signal is prominent, while USGT11 – 10 suggest a STMW 

end member. A third GS end member intersects the study area at USGT11 – 03 

with radiogenic composition, likely derived from the North American curst.  

• ULSW flows south along the western margin, expressing the least radiogenic Nd 

IC within this transect, εNd = -14.87 ± 0.36. Traditional tracers also support the 

presence of ULSW within the prescribed area. However, ULSW is confined to 

the margin by the poleward flowing GS. Small fractions of ULSW are then 

recirculated into cold core eddies or forced down to greater depths by the GS, 

supporting Pickart and Smethie, (1993) prediction.  
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• A pronounce CLSW Nd IC throughout the study area, represented be a relatively 

invariable Nd IC and [Nd]. However, to the east of the GS traditional 

conservative tracers such as salinity and temperature don’t correspond those 

previously measured. Rather, suggest an upper NADW signal to the east of the 

GS, and CLSW confined to the margin.  

• Within the OW expected isopycnals range, neither Nd IC nor [Nd] support their 

presence. However, at ~3000 m hydrographic parameters signify a DSOW 

component to the DWBC, suggesting nonconservative addition to the DSOW 

water. Within the OW isopycnals Nd IC is relatively invariable depicting a lower 

NADW signal, while [Nd] increase at a rate of 1 pmol kg-1 per every 154 to 205 

m. This decupling has been link to reversible scavenging of Nd from sinking 

particles.   

• A benthic nepheloid layer has been observed beneath UST11 – 03, 04, 06, 08, 

and 10 with a degrading transmissometer potential. An invers relationship 

between Nd IC and [Nd] within the BNL suggests a removal and addition of Nd 

from the nonradiogenic resuspended lithogenic particles.  
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