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Table S1: Sign of the SAM and ENSO indices in the respective 127 
sampling years along the NAP. The SAM and ENSO indices 128 
refer to 4 and 6 months prior to the sampling month, 129 
respectively.  130 

Year Sampling 
month SAM ENSO 

1996 January + - 
2003 January - + 
2004 January + + 
2005 January - + 
2006 March + - 
2008 February - - 
2009 February + - 
2010 March + + 
2011 March + - 
2013 February - + 
2014 February - - 
2015 February + + 
2016 February - + 
2017 February + - 
2018 February + - 
2019 January  + + 
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Table S2: DIN/phosphate and silicic acid/DIN regression statistics for the summer profiles in each year 37 
along the northern Antarctic Peninsula. The ratios ± the standard deviations are the slope and root mean 38 
square error from the regressions, respectively. 39 

 Year Gerlache Strait Western Bransfield Central Bransfield Eastern Bransfield 

D
IN

/P
 s

ta
tis

tic
s 

1996 13.38 ± 0.59 

(R2=0.99; p<0.001; n=8) 

15.66 ± 0.46 

(R2=0.99; p<0.001; n=8) 

16.24 ± 0.40 

(R2=0.99; p<0.001; n=9)  

2003 3.94 ± 1.07 

(R2=0.69; p=0.010; n=8)    

2004 10.28 ± 1.59 

(R2=0.88; p<0.001; n=8) 

7.21 ± 1.53 

(R2=0.82; p=0.005; n=7) 

12.69 ± 3.67 

(R2=0.63; p=0.011; n=9)  

2005 

  

11.86 ± 2.69 

(R2=0.71; p=0.002; n=10) 

6.44 ± 3.07 

(R2=0.42; p<0.081; n=8) 

2006 

 

15.25 ± 2.36 

(R2=0.91; p=0.003; n=6)   

2008 

 

14.4 ± 2.10 

(R2=0.89; p<0.001; n=8) 

15.62 ± 2.74 

(R2=0.80; p<0.001; n=10) 

13.12 ± 1.94 

(R2=0.84; p<0.001; n=11) 

2009 

  

5.64 ± 0.79 

(R2=0.86; p<0.001; n=10) 

6.76 ± 0.49 

(R2=0.97; p<0.001; n=9) 

2010 

 

9.57 ± 0.23 

(R2=0.99; p<0.001; n=8) 

11.68 ± 1.30 

(R2=0.91; p<0.001; n=10) 

19.77 ± 1.31 

(R2=0.96; p<0.001; n=11) 

2011 

  

11.35 ± 1.71 

(R2=0.86; p<0.001; n=9)  

2013 12.19 ± 2.62 

(R2=0.78; p=0.003; n=8) 

10.19 ± 1.35 

(R2=0.90; p<0.001; n=8) 

9.38 ± 1.59 

(R2=0.81; p<0.001; n=10) 

13.57 ± 1.87 

(R2=0.84; p<0.001; n=12) 

2014 15.09 ± 0.41 

(R2=0.99; p<0.001; n=8) 

17.46 ± 0.71 

(R2=0.99; p<0.001; n=7) 

12.77 ± 0.79 

(R2=0.97; p<0.001; n=10) 

11.58 ± 1.19 

(R2=0.90; p<0.001; n=12) 

2015 17.25 ± 2.46 

(R2=0.89; p<0.001; n=8) 

14.95 ± 2.02 

(R2=0.95; p=0.005; n=6) 

12.74 ± 1.01 

(R2=0.95; p<0.001; n=10) 

12.81 ± 1.33 

(R2=0.94; p<0.001; n=8) 

2016 14.41 ± 1.15 

(R2=0.96; p<0.001; n=8) 

9.00 ± 2.96 

(R2=0.61; p=0.023; n=8) 

10.89 ± 0.71 

(R2=0.97; p<0.001; n=10) 

8.78 ± 1.19 

(R2=0.85; p<0.001; n=12) 

2017 16.30 ± 2.02 

(R2=0.92; p<0.001; n=8) 

9.62 ± 1.31 

(R2=0.90; p<0.001; n=8) 

13.70 ± 1.00 

(R2=0.96; p<0.001; n=10) 

21.60 ± 2.41 

(R2=0.90; p<0.001; n=11) 

2018 16.74 ± 1.37 

(R2=0.97; p<0.001; n=7) 

24.80 ± 2.96 

(R2=0.93; p<0.001; n=7) 

16.01 ± 0.91 

(R2=0.91; p<0.001; n=10) 

8.84 ± 1.05 

(R2=0.88; p<0.001; n=12) 

2019 9.40 ± 0.87 

(R2=0.95; p<0.001; n=8) 

13.72 ± 1.82 

(R2=0.82; p<0.001; n=7) 

13.09 ± 0.94 

(R2=0.94; p<0.001; n=10) 

20.29 ± 2.71 

(R2=0.90; p<0.001; n=8) 



 Year Gerlache Strait Western Bransfield Central Bransfield Eastern Bransfield 
Si

lic
ic

 a
ci

d/
D

IN
 s

ta
tis

tic
s 

1996 0.97 ± 0.14 

(R2=0.89; p<0.001; n=8) 

1.8 ± 0.35 

(R2=0.82; p=0.002; n=8) 

1.04 ± 0.25 

(R2=0.71; p=0.004; n=9)  

2003 1.31 ± 0.96 

(R2=0.24; p=0.223; n=8)   

 0.81 ± 0.23 

(R2=0.64; p=0.010; n=8) 

3.07 ± 0.47 

(R2=0.84; p<0.001; n=10)  

2004 1.63 ± 0.50 

(R2=0.64; p=0.017; n=8) 

1.73 ± 0.57 

(R2=0.70; p=0.039; n=6) 

2.65 ± 0.37 

(R2=0.87; p<0.001; n=9)   

2005 

    

 2.74 ± 0.30 

(R2=0.91; p<0.001; n=10) 

3.69 ± 0.80 

(R2=0.84; p<0.010; n=8) 

2006 

  

2.78 ± 0.55 

(R2=0.86; p=0.007; n=6)     

2008 

  

1.54 ± 0.40 

(R2=0.71; p=0.009; n=8) 

0.84 ± 0.16 

(R2=0.78; p<0.001; n=10) 

3.02 ± 0.36 

(R2=0.92; p<0.001; n=8) 

2009 

   

5.55 ± 0.46 

(R2=0.95; p<0.001; n=10) 

2.61 ± 0.26 

(R2=0.93; p<0.001; n=9) 

2010 

  

3.21 ± 0.25 

(R2=0.97; p<0.001; n=8) 

0.88 ± 0.13 

(R2=0.84; p<0.001; n=10) 

2.03 ± 0.18 

(R2=0.93; p<0.001; n=11) 

2011 

    

1.18 ± 0.31 

(R2=0.68; p=0.006; n=9)   

2013 1.02 ± 0.23 

(R2=0.76; p=0.005; n=8) 

2.33 ± 0.42 

(R2=0.83; p=0.002; n=8) 

0.84 ± 0.22 

(R2=0.64; p=0.006; n=10) 

2.01 ± 0.20 

(R2=0.91; p<0.001; n=12) 

2014 0.65 ± 0.17 

(R2=0.75; p=0.012; n=7) 

0.65 ± 0.17 

(R2=0.76; p=0.002; n=8) 

0.91 ± 0.12 

(R2=0.88; p<0.001; n=10) 

1.15 ± 0.17 

(R2=0.82; p<0.001; n=12) 

2015 1.34 ± 0.40 

(R2=0.66; p=0.015; n=8) 

3.83 ± 0.68 

(R2=0.91; p<0.011; n=5) 

4.03 ± 0.38 

(R2=0.93; p<0.001; n=10) 

4.05 ± 0.49 

(R2=0.90; p<0.001; n=12) 

2016 3.09 ± 0.57 

(R2=0.83; p=0.002; n=8) 

1.73 ± 1.17 

(R2=0.31; p=0.197; n=7) 

1.56 ± 0.16 

(R2=0.92; p<0.001; n=10) 

1.36 ± 0.18 

(R2=0.86; p<0.001; n=12) 

2017 2.45 ± 0.22 

(R2=0.95; p<0.001; n=8) 

3.97 ± 1.07 

(R2=0.70; p=0.01; n=8) 

4.15 ± 0.34 

(R2=0.95; p<0.001; n=10) 

4.34 ± 0.25 

(R2=0.97; p<0.001; n=11) 

2018 1.53 ± 0.12 

(R2=0.97; p<0.001; n=7) 

1.02 ± 0.11 

(R2=0.95; p<0.001; n=7) 

1.89 ± 0.19 

(R2=0.92; p<0.001; n=10) 

2.97 ± 0.46 

(R2=0.81; p<0.001; n=12) 

2019 2.01 ± 0.31 

(R2=0.87; p<0.001; n=8) 

1.67 ± 0.20 

(R2=0.93; p<0.001; n=7) 

1.24 ± 0.11 

(R2=0.95; p<0.001; n=10) 

1.67 ± 0.17  

(R2=0.91; p<0.001; n=12) 
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