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Introduction 

This supplementary material includes five figures and a table that provide additional 

interpretation of the data presented in the manuscript. 

  



2 
 

 

Figure S1. Percent ice cover at each station where a trace metal CTD deployment was made, 

shown as a function of calendar day of 2012 (station numbers are in red). Sea ice cover data is 

taken from the ASI-SSMI Sea-Ice concentration for Arctic and Antarctic data product 

(http://icdc.cen.uni-hamburg.de/1/daten/cryosphere/seaiceconcentration-asi-ssmi.html). Dates of 

sampling for each station are shown as a black ‘x’ on each plot. Station locations are given in 

Figure 1. Stations 1–3 are off-shelf; stations 4–6 are in the eastern Ross Sea; stations 7–35 are in 

the southwestern Ross Sea (first visit); stations 36–48 and 74 are near Ross Bank; stations 56–67 

are near the Ross Ice Shelf; stations 79–92 are transects across Joides Trough; stations 93–116 

are southwestern Ross Sea (second visit). 

 

 

http://icdc.cen.uni-hamburg.de/1/daten/cryosphere/seaiceconcentration-asi-ssmi.html
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Figure S2. Salinity, neutral density and dissolved iron during two surveys of a cyclonic eddy in 

the southwestern Ross Sea. (a) A zonal salinity section from the first survey (stations 10–14, 

indicated by black triangles and vertical lines), with overlain neutral density contours shows 

doming of the halocline and pycnocline at the eddy center (station 10). (b) Depth profiles from 

the survey show higher dFe concentrations at depths of >200m at station 10 relative to the 

stations outside the eddy. (c) A second zonal section from another survey of the eddy a few days 

later (stations 29–35) still shows doming of the halocline and pycnocline at the eddy center 

(station 29). (d) Depth profiles for the second survey no longer show elevated dFe concentrations 

at the eddy center except below 600m depth. 

 

 

 



4 
 

 

 

Figure S3. Maps showing distribution of (a) dissolved iron and (b) particulate iron 

concentrations measured in near-surface seawater samples collected while underway using the 

towfish. Note that concentration scales are different in the two plots. Values above the scale 

maximum concentrations are quantified. 
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Figure S4. Scatter plots of macronutrients, chlorophyll a and dFe in the upper 20 m of the water 

column during PRISM, showing the Pearson correlation coefficient (r), probability (p), and 

number of data points (n) in each plot. In dFe plots, red dots show data from stations 1–6, 101 

and 101a, which had higher than usual near-surface dFe concentrations; red text shows statistics 

including these stations, while black text shows statistics without them. Dissolved inorganic 

nitrogen (N+N) shows strong positive correlations with (a) dissolved inorganic phosphorus 

(DIP) and (b) dissolved silicate, and a strong negative correlation with (c) chlorophyll a. In 

contrast, dFe shows only weak correlations with (d) DIP, and (e) silicate when the high dFe 

values are included, and no correlation with (f) chlorophyll a. 
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Figure S5. Dissolved iron concentrations in Antarctic Surface Water (AASW). Top panel is the 

same as panel (a) in Figure 7. Smaller panels are expanded from the top panel to show the upper 

100 m of the water column within each geographical area studied. Details of the areas A–G are 

given in Figure 1.  
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Table S1. Median concentrations and molar ratios of pFe, pAl and pMn in the 0.4–2 µm and >2.0 µm size fractions of particulate 

material, as a function of height above the seafloor. Number of samples in each category is also shown in parentheses.  

Height above 

seafloor (m) 

pFe 

(nM) 

pAl 

(nM) 

pMn 

(nM) 

pP 

(nM) 

pFe/pAl 

(mol mol
-1

) 

pMn/pAl 

(mol mol
-1

) 

pMn/pFe 

(mol mol
-1

) 

pFe/pP  

(mol mol
-1

) 

0.4 – 2.0 µm 

0–50 4.0 (29) 13.2 (29) 0.15 (23) 7.2 (29) 0.31 (29) 0.010 (23) 0.033 (23) 0.518 (29) 

51–100 1.4 (13) 5.0 (13) 0.14 (5) 8.2 (13) 0.29 (13) 0.015 (5) 0.049 (5) 0.175 (13) 

101–300 0.76 (57) 3.2 (57) 0.11 (21) 7.6 (57) 0.24 (57) 0.032 (21) 0.113 (21) 0.097 (57) 

301–500 0.61 (39) 2.6 (39) 0.10 (15) 7.8 (39) 0.22 (39) 0.035 (15) 0.151 (15) 0.077 (39) 

>501 0.64 (72) 3.1 (72) 0.10 (9) 19.1 (72) 0.20 (72) 0.044 (9) 0.204 (9) 0.035 (72) 
         

(off-shelf)
a
 0.45 (32) 1.9 (32) no data 4.6 (32) 0.23 (32) no data no data 0.105 (32) 

(upper 50m)
b
 0.64 (104) 3.0 (104) 0.14 (5) 17.5 (104) 0.20 (104) 0.040 (5) 0.158 (5) 0.034 (104) 

         

>2.0 µm 

0–50 7.4 (29) 18.5 (29) 0.30 (27) 1.6 (14) 0.36 (29) 0.011 (27) 0.028 (27) 10.294 (14) 

51–100 3.1 (13) 10.0 (13) 0.12 (9) 2.8 (9) 0.39 (13) 0.012 (9) 0.034 (9) 1.277 (9) 

101–300 2.1 (55) 6.5 (55) 0.17 (38) 3.8 (39) 0.32 (55) 0.022 (38) 0.066 (38) 0.999 (39) 

301–500 1.5 (40) 6.1 (40) 0.14 (29) 3.8 (34) 0.28 (40) 0.022 (29) 0.091 (29) 0.387 (34) 

>501 1.8 (72) 14.5 (72) 0.23 (46) 26.3 (71) 0.17 (72) 0.016 (46) 0.106 (46) 0.095 (71) 
         

(off-shelf)
a
 0.73 (32) 2.7 (32) 0.14 (10) 4.0 (12) 0.27 (32) 0.035 (10) 0.108 (10) 0.177 (12) 

(upper 50m)
b
 1.5 (103) 15.8 (103) 0.25 (47) 28.0 (101) 0.15 (103) 0.010 (47) 0.099 (47) 0.066 (101) 

a
All data from off-shelf stations (stations 1–3). 

b
All data for the upper 50 m of the water column, including samples from trace metal CTD rosette and towfish samples. 


