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Introduction

The data in the supporting information correspond to Figures 1 (Table S1), and 2 — 7 (Table S2). Data
presented in table S2 was used to build the multivariable linear regression model presented in Figure 10.
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Figure S1. Vertical temperature field contour from the combined CTD and XBT data showing changes in
the isotherms/isopycnals due to cyclonic and anticyclonic eddies developed from the Leeuwin current.
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Alaska Downwelling Coastal Province 19. Red Sea, Persian Gulf Province 37. Pacific Equatorial Divergence Province
Australia-Indonesia Coastal Province 20. Sunda-Arafura Shelves Province 38. S. Atlantic Gyral Province
Benguela Current Coastal Province 21. SW Atlantic Shelves Province 39. W. Pacific Warm Pool Province
Brazil Current Coastal Province 22. W. India Coastal Province 40. Western Tropical Atlantic Province
California Upwelling Coastal Province 23. Antarctic Province 41. Gulf Stream Province
Canary Coastal Province 24. Atlantic Arctic Province 42. Kuroshio Current Province
Central America Coastal Province 25. Atlantic Subarctic Province 43. Mediterranean Sea, Black Sea Province
Chile-Peru Current Coastal Province 26. Austral Polar Province 44. N. Atlantic Drift Province
China Sea Coastal Province 27. Boreal Polar Province 45. N. Atlantic Subtropical Gyral Province (east)
E. Africa Coastal Province 28. N. Pacific Epicontinental Province 46. N. Atlantic Subtropical Gyral Province (west)
E. India Coastal Province 29. Archipelagic Deep Basin Province 47. N. Pacific Polar Front Province
E. Australia Coastal Province 30. Caribbean Province 48. N. Pacific Subtropical Gyre Province (west)

. Guianas Coastal Province 31. Eastern Tropical Atlantic Province 49. Pacific Subarctic Gyres Province (east)

. Guinea Current Coastal Province 32. Indian Monsoon Gyres Province 50. Pacific Subarctic Gyres Province (west)
NE Atlantic Shelves Province 33. Indian S. Subtropical Gyre Province 51. S. Pacific Subtropical Gyre Province
New Zealand Coastal Province 34. N. Atlantic Tropical Gyral Province 52. S. Subtropical Convergence Province
NW Arabian Upwelling Province 35. N. Pacific Equatorial Countercurrent Province 53. Subantarctic Province
NW Atlantic Shelves Province 36. N. Pacific Tropical Gyre Province 54. Tasman Sea Province

Table S1. Complete list of Longhurst biogeographical provinces shown in Figure 1




Tramsect Satation rumber_Longitude Latitude [Me (nb)_ Cd (gh] W (oM Fe (M) Co(ah] [[nh] Cu(nbi] [Salinity (psu] Temnperature (<) [POS [uM] N3 (uM) S04 (gl _[Cola BFi {mpCim2 bl
< Africa ta Austraka e 4g 10718 2633 2650 181 1135 FI3 105 3520 2638 0070 0440 1740 0170 008
<. Africa ta Austrakia 2 1 44 2531 2481 20,81 153 .09 206 0.7 3552 70| oo o3t 0040 0090 104
<. Africa ta Austrakia 1 17 -2 2419 1237 2280 057 19,53 127 0.8 3560 83| o027 0an 1448 0090 10.78
<. Africa ta Austrakia 4 1 338 2183 2084 2537 0.8 26.50 248 0.4 3563 2186 o08a o3t 1470 0iie 1016
<. Africa ta Austrakia 5 388 335 8614 330 2673 0.47 2458 206 a8 3555 46| 00T 0281 1188 0iie 1873
<. Africa ta Austrakia 3 413 332 11342 16.34 28.83 0.62 24.76 18 147 3551 71| o2ea A% 1.380 0.080 15.55
5. Africa to Austraka 7 616 -27.9| 86.90 2328 2339 053 30.84 204 0.79 3532 2632 0,030 0.510 a.620 0.080 2037
5. Africa to Austraka 3 66.5 -28.2 83113 2133 25.08 0.52 28.54 205 0.79 35.40 2578 0,030 0.410 1133 0070 14.65
5. Africa to Austraka 9 69.9 -29.3| 7320 .63 28.68 051 27.26 189 058 3554 2570 0,020 0.370 1.030 0.050 E11
5. Africa to Austraka 10 71 -29.6| 78.59 .94 2031 050 25.97 174 0.95 3577 2452 0,010 0.350 2.380 0.040 7.30
5. Africa to Austraka 11 76.2 -29.9| 7977 19.x9 2455 053 2468 183 161 3598 2280 0,060 0.566 1.570 0.030 534
5. Africa to Austraka 12 Ta6 -29.8| 8175 16.30 18.32 o070 19.24 166 0.68 3601 2355 0.070 0.410 1.700 0.060 495
5. Africa to Austraka 13 a1z -29.6| 96.90 .24 27.63 019 156 242 1.06 3576 2220 0,020 0.040 0.690 0130 6.85
5. Africa to Austraka 14 100.0 -29.9| 104.59 nn 2918 030 22.40 184 0.89 3555 2212 0,020 0.0%0 1.550 0070 150
5. Africa to Austraka 15 1039 -30.4/ 74.16 17.57 20.67 031 2574 165 113 3573 2211 0,030 0.100 1.850 0.060 1280
5. Africa to Austraka 16 107.3 -30.8| 8008 321 2168 0.52 21.52 246 0.98 3552 2343 0,050 0.120 1.3a0 0.100 1353
5. Africa to Austraka 17 1109 -31.2 94.62 202 24.82 0.65 15.58 217 093 3547 2341 0,040 0.240 1.030 0160 2167
5. Africa to Austraka 18 114.2 -31.6| 105.09 24.04 s 081 27.55 209 114 3532 2520 0,030 0.840 2.050 0.100 1031
|Colombia to Spain 15 747 1.9 7973 »B79 17.87 119 54.03 199 138 3570 2850 0061 0.506 2443 0130 18497
Calombia ta Spain w723 17 7603 2539 15.36 102 26.57 118 164 3556 21| 00T ose 1.258 0.145 2672
|Colombia to Spain 2 -69.9 148 9251 17.94 19.62 067 2354 168 0.94 3545 2931 0068 0.340 1513 0.091 1305
|Colombia to Spain 22 -67.8 15.4 a0.79 2393 235 0.49 2384 174 11 3553 2964 0.038 0.569 1.451 0193 3850
Calombia ta Spain 23 5e8 174 115.40 2368 25.99 093 25.54 205 125 3552 2243  oos 3z 1160 0.267 34.36
Calombia ta Spain 4 5a6 178 104.78 2021 1185 o0 28.63 182 130 3565 03| ooos  am 1.247 0.307 19.96
Calombia ta Spain 5 558 187 2653 17.65 15.07 055 21.75 126 127 3666 52| 008 0ads 1086 0.054 18.35
Calombia to Spain % 512 189 7838 252 2244 055 30.45 138 118 3683 08| 0054 0506 1368 007 20.41
Calombia to Spain 27 s03 207 9346 2651 19.76 0.82 29.83 196 105 3707 2763  oa oss 0840 0056 19.34
Calombia to Spain B 485 214 107.30 20 FEEH 073 29.39 242 136 3707 2748 o053 paoe 0832 0.058 2150
Calombia to Spain % 387 249 234 14.14 2884 061 35,28 190 112 3756 2567|0085 n2es 089 0077 19.66
Calombia to Spain W 353 261 7670 18.30 5.9 045 45,23 114 0.76 3763 2488 ooea oz 0887 0048 1599
Calombia to Spain 3 328 269 7854 19.43 6.72 054 43.47 112 0.45 3747 2438 o083z 0567 0045 1200
Calcmbia to Spain 1 300 278 8164 17.47 26.49 062 47.14 169 067 3731 2231 oge2 a2 0554 0044 0.5
Calcmbia to Spain 1 270 29 7574 1552 10.00 0.41 4102 167 061 3737 00| 0087 am2 1089 0,009 1711
Calcmbia to Spain M 1 28 110,11 10.30 2852 056 4852 155 0.60 3695 62| 0131 oses 0586 0.065 2761
Calcmbia to Spain ® 206 30 a0.18 214 20.65 0.90 18,75 112 0.7 3688 52| ooa pasy 0582 0075 2031
Calcmbia to Spain ® 473 221 100.41 635 20,15 112 5,97 135 138 3686 2188 o0s2 043 0507 0.066 2781
Spain to Brail 37 3 115.67 763 2643 158 54.47 185 247 3652 1885 0074 06ds asM 0,145 [
Spain to Brail 38 2.8 2138 3137 2504 100 2436 158 0.7 3693 s 0084 06dE asM 0114 201
Spain to Brail B 7 7047 2642 2175 148 40.29 208 104 37.08 :2ia| ooz 025 a.8%0 0.044 589
|Spain to Brazil 40 5.4 72407 18.87 2538 146 34.03 260 104 3695 2320 0,009 0.731 0.626 0151 8.50
|Spain to Brazil 41 PR 7691 2492 26.36 163 31323 213 112 37.06 2381 0022 0.623 0874 0222 8.74
|Spain to Brazil 42 s 8830 260 4.0 154 18.00 151 0.97 3669 2688 0078 0.263 1.001 0179 2058
|Spain to Brazil 41 0.3 11051 .76 2547 189 2239 174 112 3661 2557 0084 0645 0874 0.140 1826
|Spain to Brazil 44 16.6 9578 n78 26.12 175 10.00 1712 112 3640 27.00 0084 0.208 0.849 0.201 3826
|Spain to Brazil 45 7.3 81.15 19.58 20.08 0.55 an 175 0.90/ 35.40 2827 017 0.344 1.549 0.245 B L)
|Spain to Brazil 46 -3.0) 85.67 2475 24,66 081 28.24 149 0.96 3615 2800 0.112 0.102 0.956 0.146 2148
|Spain to Brazil 47 -4.1 87.57 1573 2458 091 27.25 100 0.94 3635 2735 0.148 0.232 0.956 0.109 15.08
| Spain to Brazil 48 -7.2 8725 16.68 26.25 0.66 25.67 110 073 3581 3080 0.135 0.082 1148 0.099 19.68
| Spain to Brazil 45 8.7 85.18 13.54 19.78 072 28.55 098 083 3665 2765 0.215 0.083 0.400 0.058 2091
| Spain to Brazil 50 -10.9| 93128 594 20.15 0.66 20.08 174 0.95 3687 2767 0.138 0.102 1.456 0.040 210
| Spain to Brazil 51 -13.7| 8110 nn 2374 067 29.61 0493 105 3713 2743 0.130 0.102 0.956 0.047 13.47
| Spain to Brazil 52 -15.2 95.64 .82 27.37 0.76 20.77 188 115 3724 27.84 0.112 0.102 0.956 0.090 27492
Spain to Brail 53 205 13336 2731 3.3 0.64 2743 187 118 3695 2740 ot1a 15 0804 0125 15.64
Spain to Brail 54 -24.2 2886 2138 2.2 071 22.86 148 147 3657 635| oo i 0820 0077 1600
Brail to 5. Africa 55 -24.2 2886 2138 2.2 071 22.86 148 147 3657 635| oo oo 0820 0077 1600
Braiil to 5. Africa 56 -24.8 8445 1207 19.84 0.90 20.55 082 105 3665 712|  oma o2n L1060 0082 15.79
Braiil to 5. Africa 57 -25.4 an.24 2331 18.40 0.82 23.60 157 131 3658 604  0ooa  na3sa 0830 0097 202
Braiil to 5. Africa S8 -35.7 2493 15.02 2147 077 2153 109 118 36.45 568 0086 0243 1041 0.078 2248
Brazil to 5. Africa 58 -26.4 71 17.31 2247 072 27.30 196 145 3641 462 o006 0340 1330 0047 17.81
Brazil to 5. Africa 0 -26.8 .73 1261 19.22 063 2154 112 114 3631 2184 o100 2 1.480 0.094 19.39
Brazil to 5. Africa 61 275 a9 .11 19.04 053 26.50 154 145 3631 2282 ot0a odm 1.380 0036 1145
Brazil to S, Africa 62 -28.0) 2667 217 24.56 053 21.09 177 142 3651 2280 0086 0243 1041 0025 1470
Brazil to S, Africa 61 200 6699 14.43 24.89 065 29.61 180 129 36.04 2232 ooex nave 1075 0.063 2109
Brazil to S, Africa 64 207 7592 17.95 10.20 058 5.0 181 182 3610 274 otsa 3w a7 0040 12.40
Brazil to 5. Africa 65 304 737 19.29 24.55 063 2664 183 161 3508 280 ot 043 1041 0.0 2518
Brazil to 5. Africa 66 308 2044 1581 20,49 054 9.0 203 163 3610 280 o8 0360 0670 0060 2.0
Brazil to 5. Africa a7 313 8478 16.33 17.47 060 37.35 205 17 3578 67| oti@ 0340 1310 004 1265
Brazil to 5. Africa & 318 7680 13.36 2304 0.5 1839 245 180 3537 37| ol s 1040 0.058 14.09
Brazil to 5. Africa s 328 8151 18,43 2137 077 3.3 248 184 35.47 081 o oSk a.230 0.064 37.06
N2 ta Hawaii 0 -34.0) 8550 2385 20,73 108 874 167 063 3538 37| o401 ooda a.180 012 1841
N2 ta Hawaii H 228 2015 3468 25.53 0.08 10.55 155 am 3538 07| 00T ooda a.150 0144 1816
N2 ta Hawaii 7 9.2 108.82 2642 2.7 103 14.66 170 a8t 3456 86| o 0ol a.180 0183 4304
M2 to Hawaii 73 -16.4/ 8239 18.77 2358 094 11.97 170 0.49 3444 2955 0,040 0.160 0.130 0101 17.48
M2 to Hawaii 74 -14.2 102 .68 17.79 FLI 0.26 8.18 187 0.60 34931 2966 0,050 0.030 0.180 0.086 2096
M2 to Hawaii 75 -12.9| a7.24 17.54 27.52 0.26 B.08 179 0.48 3519 2963 0.128 0926 0.751 0.063 19.84
M2 to Hawaii 76 -9.0| 9571 1861 25.56 027 13.62 141 1.00 3525 2953 0.128 0926 0.751 0101 578
M2 to Hawaii 77 -T.6| 10921 15.80 30.08 021 823 192 0.78 3548 2892 0,050 0.070 4754 0.067 7405
M2 to Hawaii 78 6.2 10829 1369 29.40 029 11.62 230 0.76 3537 2875 0.103 0.553 5326 0180 2083
M2 to Hawaii 79 -3.6| 73152 17.58 2877 037 1277 an 0.38 3537 2856 0.310 2.380 1.360 0193 18492
M2 to Hawaii a0 -2.2 11525 18.69 25.86 0.36 13.02 324 0.82 3536 27493 0.250 2,760 1.350 0219 716
M2 to Hawaii a1 1.0 9293 19.75 34.26 051 15.45 207 0.60 35.08 2765 0.110 0.553 1.610 0313 2704
M2 to Hawaii a2 10 122 .66 2489 30.40 054 18.84 182 0.64 3499 2800 0.230 1.620 1270 0353 50.62
M2 to Hawaii a1 6.8 93164 .03 3334 046 15.23 212 0.75 3481 2735 0,030 0.370 0.860 0.281 374z
M2 to Hawaii 84 E:X 95.48 16.95 4.8 0.49 9.27 169 0.60 3484 2739 0,030 0.060 0.700 0293 1210
M2 to Hawaii as 138 101 48 1591 2357 056 835 20 0.56 3454 2599 0.140 1036 5478 0.078 9.69
NZ ta Hawaii E 213 a141 2565 20.20 141 19.82 208 0.65 3473 05| oo oon 0640 0160 210
Hawail te Panama a7 1578 213 a1.41 2565 20.20 141 19.82 208 0.65 3473 05| oo nono 0640 0160 2102
Hawail te Panama a8 1542 217 8570 2626 19.54 0.60 418 118 .43 3494 2433 oasa ooso 2240 0186 3398
Hawail to Panama a8 1525 214 8546 2200 18.77 047 1182 225 072 3453 2441  ooea ook 0750 0093 19.68
Hawail to Panama a0 1431 209 8531 456 2343 045 2.5 128 0.58 3458 2428  o0sa oodo 0420 0167 599
Hawail to Panama 91 1465 206 a297 11.48 29.47 0.22 051 172 0 34.84 2372|0121 nose 0742 0104 1862
Hawail to Banama 91 1420 189 245 17.83 2851 0.8 255 186 0.58 3462 2278 o oo 1,080 0224 16.42
Hawail to Banama 91 1335 184 8159 1299 2869 013 178 086 0.24 378 2276 013 n2se 0700 009 19.39
Hawail to Banama a4 1371 189 7176 16.41 16.60 020 241 218 0.49 3468 220 osa ot 0780 0.148 14.12
Hawsil te Banama 95 4315 176 2120 10.32 2260 0.26 538 130 0.47 3484 206 ot oon a6t0 0175 10.55
Hawsil te Banama 9% 1283 168 2138 1567 14.77 0.16 10 D9 02 3469 18| otsa odm 0&t0 0215 1101
Hawsil te Banama a7 AME 159 ara7 1433 2289 020 209 106 052 3467 2284 0138 odeo .00 0425 131
Hawsil to Banama g A28 155 2.9 638 25.44 0.32 185 147 050 3452 460 o0sa o a.100 0.254 10.92
Hawsil to Banama a8 195 147 8185 608 .77 013 241 155 0.18 3437 28|  o0ea  0s0e 0812 0.206 2451
Hawsil to Banama 100 1158 138 2153 1513 284 0.32 855 187 a5t 3430 67| o088 0ot a.280 0183 17.49
Hawsil to Banama 101 1138 134 7138 14.10 1240 0.5 165 126 a1 3405 48| 0426 oades a720 0.346 2142
Hawsil to Banama 102 1088 122 8672 781 26.65 0.6 6.0 083 a1 3442 w61 ot o4l 4540 0318 4361
Hawaii to Panama 103 -105.4 1.4 7379 10.20 19.58 027 851 160 057 3162 2871 0.156 0.485 1.204 0453 2836
Hawaii to Panama 104 -103.2 1.0 8237 12.24 19.50 011 10.30 078 0.44 33144 2969 0.170 0.130 0.470 0.185 2170
Hawaii to Panama 105 897 10.2 69.56 16.83 2117 o070 18.75 204 071 3185 2946 0.160 0.220 0.860 0.367 5378
Hawaii to Panama 106 470 9.6 89.83 14.90 10.26 0.62 7.84 096 0.35 3194 28497 0.150 0.140 1.080 0525 AT 68
Hawaii to Panama 107 G40 a9 10236 2038 26.33 094 10.80 1713 0.59 3433 2814 0.230 2840 3.630 0.215 a4.16
Hawaii to Panama 108 913 a4 220 .13 2248 057 11.85 159 0.49 3424 2857 0.230 0.380 3.000 0210 B1EE
Hawaii to Panama 109 -887 75 8847 14.85 21.89 050 7.66 129 0.49 34.16 2818 0.200 31,530 2330 0358 3138
Hawaii to Panama 110 -85.3 6.2 84.19 .56 18.75 105 8.2 075 0.49 3114 2801 0.100 0.210 1.060 0312 3301

Table S2. Total dissolved trace metal concentrations, salinity, temperature, PO,4, NO3, SiO,4, Chlorophyll a
(Chl-a) and depth integrated primary productivity (PPi), measured in the surface ocean during the
circumnavigation expedition Malaspina 2010 from December 2010 to July 2011.




Element

Certified value

Measurement result

Mo
Cd
Pb
\Y
Fe
Co
Ni
Cu

9.59 +0.70
0.0210 + 0.0017
0.011 +0.002
1.28+0.14
1.40+0.11

0.093

0.322 +0.022
0.371 +0.028

10.0 £ 0.06

0.022 +0.0002

0.0097 + 0.0004
1.30 £ 0.007
1.47 +£0.004
0.10 + 0.0002
0.31 +0.003
0.36 = 0.001

Table S3. Analytical results of the analysis of nearshore seawater reference material for trace metals CASS-

5.
Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved
Colombia to Spain Spain to Brazil Brazil to S. Africa South Africa to Australia NZ to Hawaii Hawaii to Panama
Laboratory
Ratio Section 1 Section2 | Section1 Section2 | Section1 Section2 | Section1l Section2  Section3 | Sectionl Section2 | Sectionl Section2 culture
5.0-63 38-122 0.9 - 80 0.3-14 10-350 14-37 14-31 5.8-39 2.0-28 03-7.2 20-12 0.1-83 07-17 5.4-38
N:P (10.9) (6.6) (7.7) (0.7) (2.7) (3.1) (5.1) (15) (3.9 (1.4) (7.2) (0.7) (2.1) (16)
17-207 44-253 6.4-69 1.8-27 5.1-106 3.7-119 53-94 20.6-238 25-77 1.8-95 4.3-345 20-32 27-15 49-520
Si04:P (39.1) (14.3) (11.7) (85) (14.4) (6.6) (21) (31) (48) (4.7) (16) (5.7) (7.7) (15)
9.7-117 4.2-16.7 6.1-161 3.3-23 3.9-90.1 3.0-54 2.4-152 8.9-49 9.4-27 20-23 1.1-55 1.0-62 0.6-10 0.3-15.4
Fe:P (16.9) (7.1) (21) (5.1) (7.5) (4.9) (14) (17) (12) 4.1) (4.3) (2.2) (2.5) (2.5)
13.7-216 45-256 | 6.3-115 3.8-48 11.3-130 9.0-157 | 44-32 9.6-95 19-53 37-20 12-32 17-32 18-49 |0.06-136
Cu:P (27.7) (13.2) (13) (8.1) (14.6) (13.1) (13) (26) (37) (7.8) 4.7) (3.2) (2.5) (0.38)
0.35-4.77 0.27-0.76 | 0.12-1.8 0.13-0.7 0.22-23 0.16-0.3 0.09-3.0 02-2.5 0.17-1.1 | 0.06-0.36 0.04-0.9 [0.007-1.2 0.03-01 |0.01-0.46
Co:P (0.75) (0.56) (0.2) (0.19) (0.29) (0.28) (0.4) (0.9) (0.6) (0.11) (0.11) (0.03) (0.05) (0.19)
0.26-3.4 0.06 - 0.55 01-20 0.06-0.7 | 0.11-23 008-0.14 | 0.06-24 02-1.0 04-13 0.1-0.6 005-1.2 | 0.04-12 0.04-0.1 |0.068-0.73
Cd:P (0.52) (0.27) (0.3) (0.18) (0.24) (0.11) (0.3) (0.7) (0.6) (0.23) (0.14) (0.1) (0.08) (0.21)
1070-17463 801-2024 | 590-7960 397-2995 | 506-8445 446-770 | 435-3527 261-1434 1601-5229| 750-2745 237-4070 | 458-4070 400-841 |0.009-0.11
Mo:P (1874) (1316) (1320) (674) (897) (589) (1368) (2833) (2987) (1140) (784) (703) (472) (0.033)
216 - 1975 171-440 | 165-2803 92-807 | 128-1983 112-169 |111-2080 23-173 433-1459 | 200-743 92-1010 | 96-1010  68-187
VP (461.1) (378) (312) (194) (265) (152) (376) (807) (873) (330) (239) (220) (114)
16.7 - 319 11.2-457 6.7 -287 4.5 49 11.2-156 10.7-186 6.9-205 20-238 49 -120 11.0-42 7.8-104 6.6-104 45-12
Ni:P (39.2) (27.2) (20.8) (12) (19.4) (15.6) (33) (68) (62) (20) (16) (10) (6.9)

Table S4 — Comparison of the range and median values (in parentheses) of dissolved nutrients with
literature values from laboratory culture experiments, standardized to P.



