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Supplemental Materials:

Table S1 (next three pages): Data for the trace element composition of plankton from the 2012 cruise with average leached Qatari dust
used for the lithogenic correction. The upper segment, results for bulk plankton collected with a 50 pum net tow, is separated from the lower
segment showing data for the larger plankton collected with a 200 um net tow. The ‘CUMULATIVE’ row is an average of both of these
measurements. The distance column gives the shortest distance from land to each sampling location (in kilometers). The letters (R), (L), and
(E) represent the values for raw data, the lithogenic correction (in this case with average leached Qatari dust), and the excess concentrations,
respectively. All are measured in parts per million (ppm), or pg/g. Aluminum only has a raw data column because all of the aluminum in
each sample was assumed to be of lithogenic origin, meaning that the lithogenic correction would be zero. The number in scientific notation
in parenthesis adjacent to the (L) column is a numerical representation of the [Me]/Al ratio found in Qatari dust (Table 1 and Yigiterhan et
al, 2018) used to determine the lithogenic correction. Certain elements have excess values, which are negative, indicating that there was an

overcorrection for the lithogenic portion of the sample.



Sample # Location Distance (km) Measurement | Al As As As | Ba Ba Ba | Cd Cd Cd
R R | L(163E-04)| E | R |L(LO9E-02) | E R | L(s48E-06) | E

1 Doha 10.19 Bulk (50 um) 2,590 314 0.42| 31.0| 141 28.1| -14.1 0.52 0.01 0.51

2 Khor Al-Odaid 0.23 Bulk (50 pm) 994 132 0.16| 13.1| 5.69 108| -510| 1.01 0.005| 1.01

3 Mesaieed 0.60 Bulk 50 um)  |3010 | 858 0.49| 809| 17.9 327| -148| 064 002| 062

4 Shraawoo 59.60 Bulk (50 pm) 1,940 13.9 0.32| 13.6| 14.7 21.1| -6.39 1.11 0.01 1.10

5 Al-Edd Al-Gharbi 46.55 Bulk (50 pm) 480 6.57 0.08| 6.49| 534 5.21 48.1 0.81 0.003 0.81

6 Ash Shargi Qilfield 78.90 Bulk (50 pm) 1,830 9.19 0.30| 8.89| 26.8 19.9 6.89 2.71 0.01 2.70

7 Halul Island 84.05 Bulk (50 pm) 1,030 10.9 0.17| 10.7| 124 11.1 1.25 3.59 0.01 3.58

8 High North 74.55 Bulk (50 pm) 1,180 12.2 0.19| 12.0| 6.63 12.8| -6.20 2.03 0.01 2.02

9 Ras Laffan 11.40 Bulk (50 pm) 803 16.1 0.13| 16.0| 5.55 8.72| -3.17 1.56 0.004 1.56

10 Dukhan 0.02 Bulk (50 pm) 10,500 28.5 1.71| 26.8| 69.5 114| -44.7 0.36 0.06 0.30

11 Umm Bab 0.48 Bulk (50 pm) 7,230 19.3 1.18| 18.1| 425 78.4| -36.0 0.54 0.02 0.52
AVERAGE 2,870 154 0.468| 15.0| 245 31.2| -6.73 1.35 0.016 1.34

R R |L(163E-04) |[E |R |L(LO9E-02) |E L (5.48E-06)

12 Doha 10.19 Zooplankton (200 um) |3.250 | 17.9 053] 174] 169 353| -184] 070 0.0178| 0686

13 Khor Al-Odaid 0.23 Zooplankton (200 pm) {1,010 8.36 0.16| 8.19| 6.07 11.0| -4.91| 117 0.0055| 1.17

14 Mesaieed 0.60 Zooplankton (200 um) (2,770 7.64 0.45| 7.19| 118 30.1| -18.3 0.62 0.01 0.61

15 Shraawoo 59.60 Zooplankton (200 pm) |722 10.7 0.12| 10.5| 4.77 7.83| -3.07 0.78 0.004 0.78

16 Al-Edd Al-Gharbi 46.55 Zooplankton (200 pm) |641 9.22 0.10f 9.11 114 6.96 107 1.00 0.004 0.99

17 Ash Shargi Qilfield 78.90 Zooplankton (200 pm) |560 7.76 0.09| 7.67| 15.6 6.07 9.57 2.07 0.003 2.07

18 Halul Island 84.05 Zooplankton (200 pm) |335 12.1 0.05| 12.0| 12.8 3.63 9.15 2.74 0.002 2.74

19 High North 74.55 Zooplankton (200 um) |1,020 14.5 0.17| 14.3| 6.68 11.1| -4.38 2.27 0.01 2.26

20 Ras Laffan 11.40 Zooplankton (200 um) (418 19.4 0.07| 19.3| 2.78 454 -1.76 1.77 0.002 1.76

21 Dukhan 0.02 Zooplankton (200 um) 5560 | 195 090 186| 376 60.3| 228 059 0.03| 056

22 Umm Bab 0.48 Zooplankton (200 um) |1,870 9.46 0.30f 9.15| 175 20.2| -2.77 0.43 0.01 0.42
AVERAGE 1,650 12.4 0.27| 12.1| 224 17.9 451 1.29 0.009 1.28
CUMULATIVE 2260 | 139 0.37| 13.6] 234 24.6] -111] 132] 0.012] 1.31]




Sample # Co Co Co| Cr Cr Cr Cu Cu Cu Fe Fe Fe| Mn Mn| Mn

R| L (2.30E-04) E R| L (3.42E-03) E R| L (L12E-03) E R| L (6.06E-01) E R| L (6.74E-03) E

1 1.18 0.60 0.58 6.31 8.86 -2.55 9.28 2.91 6.37 1,360 1,570 -211 26.3 175 8.77

2 1.00 023 o077 37, 340 032] 104 112|  926| 793 602| 101 522 6.70| 455

3 114 069| 045 116 103 130] 184 3.39 180] 2,200 1820] 376| 50.1 203| 208

4 0.96 045| 051 521 6.64| -142| 823 218 02| 1,02 1180 -154| 355 131 224

5 0.52 0.11 0.41 1.20 1.64 -0.44 10.8 0.54 10.2 239 291 -51.8 13.2 3.24 9.94

6 0.96 0.42 0.53 6.40 6.25 0.15 41.4 2.06 39.4 977 1,110 -131 31.7 12.3 19.3

7 1.02 0.24 0.78 8.51 3.51 5.01 13.9 1.15 12.8 437 621 -184 16.0 6.92 9.08

8 0.88 0.27 0.61 3.71 4.04 -0.33 11.2 1.33 9.89 526 716 -190 21.5 7.98 13.5

9 0.52 0.19 0.33 4.00 2.74 1.25 56.9 0.90 56.0 445 486 -41.1 12.8 5.42 7.36

10 3.00 2.42 0.58 249 36.0 -11.1 11.9 11.8 0.04 5,490 6,370 -879 133 71.0 61.7

11 2.38 1.66 0.72 17.6 24.7 -7.11 12.6 8.12 451 3,630 4,380 -748 88.6 48.7 39.8

AVERAGE 1.23 0.66 0.57 8.47 9.82 -1.36 40.4 3.23 37.2 1,560 1,740 -184 43.7 19.4 24.3
L (2.30E-04) L (3.42E-03) L (1.12E-03) L (6.06E-01) L (6.74E-03)

12 117 075| 042| 896 11| 215] 1209 366| 923] 1,770 1970| -100| 372 219 153

13 130 023|  107] 307 346| -030] 075 114| 861 817 613|  205| 753 6.82| 685

14 1.93 0.64 1.29 11.9 9.48 2.39 14.1 3.12 109 2,000 1,680 322 57.1 18.7 38.4

15 0.58 0.17 0.41 1.93 2.47 -0.54 6.77 0.81 5.96 370 437 -67.5 27.0 4.87 22.2

16 0.68 0.15 0.53 2.40 2.19 0.21 355 0.72 34.8 315 388 -73.0 20.3 4.32 15.9

17 0.48 0.13 0.35 2.09 1.91 0.18 48.9 0.63 48.3 262 339 -77.0 15.3 3.77 11.5

18 0.43 0.07 0.36 2.65 1.14 151 12.7 0.38 12.3 136 203 -66.4 5.69 2.26 3.43

19 0.70 0.23 0.47 2.61 3.48 -0.87 13.1 1.15 12.0 484 617 -133 225 6.87 15.6

20 0.39 0.10 0.29 3.29 1.43 1.87 14.1 0.47 13.6 222 253 -31.4 7.74 2.82 491

21 2.28 1.28 1.00 14.4 19.0 -4.65 9.54 6.25 3.29 2,920 3,370 -443 79.2 375 41.7

22 1.39 0.43 0.96 4.62 6.37 -1.76 8.75 2.10 6.65 988 1,130 -141 825 12.6 69.9

AVERAGE 103 038 065 526 564 038 169 186 151] 935 1000 -642| 391 11| 279

CUMULATIVE| 113| 052] 061 69 773] -087| 287 254]  26.1] 1,250] 1370] -124] 414] 153 261




Sample # Mo Mo Mo | Ni Ni Ni Pb Pb Pb \ \Y Zn Zn Zn
R | L (120E-03) E R | L@91E03) | E R L (2.10E-04) | E R | L (180E-03) E R | L(493E-03) | E
1 117 3.11 114| 5.99 12.7 -6.73 0.70 0.54 0.16 4.59 4.66 -0.06 255 12.8 12.7
2 2.59 119 140] 294 488 -193] o034 021] 013 267 179]  250| 789 49| 740
3 9.26 3.61 5.65| 7.71 14.8 -7.07 3.01 0.63 2.38 18.7 5.41 13.3 185 14.9 170
4 17.6 233 152] 477 9053| -476] 050 041] 009 662 349| 313] sos 58| 803
5 0.00 0.58 -0.58| 1.17 2.36 -1.19 0.33 0.10 0.23 1.27 0.86 0.40 24.5 2.37 22.2
6 0.31 2.19 -1.88| 5.27 8.98 -3.71 0.80 0.38 0.42 5.27 3.29 1.98 68.7 9.03 59.6
7 0.27 1.23 -0.96| 5.20 5.04 0.16 0.19 0.23 -0.03 2.05 1.84 0.20 73.7 5.06 68.6
8 0.00 1.42 -1.42| 4.26 5.80 -1.54 0.31 0.25 0.06 1.97 2.12 -0.15 36.6 5.83 30.7
9 0.34 0.96 -0.62| 3.12 3.94 -0.82 0.80 0.17 0.63 2.08 1.44 0.64 98.8 3.96 94.8
10 0.18 12.60 -12.4| 21.1 51.6 -30.6 3.03 2.21 0.82 27.3 18.9 8.41 48.5 51.9| -3.43
11 0.32 8.66 -8.34| 14.1 35.5 -21.3 2.12 1.52 0.60 19.3 13.0 6.30 41.7 35.7 6.02
AVERAGE 134 3.44 9.98| 6.87 14.1 -7.23 1.10 0.60 0.50 10.5 5.16 5.37 70.1 14.2 55.9
R L (1.20E-03) E R L (4.91E-03) E R L (2.10E-04) E R L (1.80E-03) E R L (4.93E-03) E
12 66.1 300 623] 7.30 160| -865] 115 0.68| 0461 650 584| 065 49.2 160| 332
13 2.98 121] 176] 315 496 -181] 018 021] -003| 105 182 865 901 499| 851
14 17.6 3.32 14.3| 7.57 13.6 -6.04 2.03 0.58 1.44 9.69 4,98 471 74.6 13.7 60.9
15 17.7 0.87 16.9| 1.73 3.54 -1.81 0.16 0.15 0.01 2.99 1.30 1.69 42.3 3.56 38.7
16 0.00 0.77 -0.77| 1.58 3.15 -1.57 0.56 0.13 0.43 1.80 1.15 0.645 46.7 3.16 43.5
17 0.00 0.67 -0.67| 1.55 2.74 -1.19 0.00 0.12 -0.12 1.88 1.01 0.878 61.7 2.76 59.0
18 0.10 040 -030 203 164| 039 014 007| 007] o091 060] 031 649 165| 633
19 0.00 1.22 -1.22| 3.90 5.00 -1.10 0.57 0.21 0.35 2.17 1.83 0.34 45.9 5.03 40.9
20 0.98 050| 048] 280 205| 0748] 000 009| -009| 122 075| 047 806 206] 786
21 0.00 6.66 -6.66| 11.6 27.3| -15.70 1.58 1.17 0.41 14.7 9.99 4.68 67.3 274 399
22 0.00 224| 224| 398 015 517| o089 033] o050| 530 335| 1905 418 920 326
AVERAGE 9.60 1.98 7.62| 4.29 8.10 -3.81 0.66 0.35 0.31 5.24 2.97 2.27 60.5 8.14 52.3
CUMULATIVE | 115| 271 880] 5.58] 11.1] 552] 0.8 048] 040| 7.89| 406] 382 653 11.2] 54.]




Table S2 (next three pages): Data for the trace element composition of plankton from the 2014 cruise with average leached Qatari
dust used for the lithogenic correction. The upper segment, results for bulk plankton collected with a 50 um net tow, is separated from
the lower segment showing data for the larger plankton collected with a 200 um net tow. The ‘CUMULATIVE’ row is an average of
both of these measurements. The distance column gives the shortest distance from land to each sampling location (in kilometers). The
letters (R), (L), and (E) represent the values for raw data, the lithogenic correction (in this case with average leached Qatari dust),
and the excess concentrations, respectively. All are measured in parts per million (ppm), or pg/g. Aluminum only has a raw data
column because all of the aluminum in each sample was assumed to be of lithogenic origin, meaning that the lithogenic correction
would be zero. The number in scientific notation in parenthesis adjacent to the (L) column is a numerical representation of the [Me]/Al
ratio found in Qatari dust (Yigiterhan et al, in preparation) used to determine the lithogenic correction. Certain elements have excess

values which are negative, indicating that there was an overcorrection for the lithogenic portion of the sample.



R R L (1.63E-04) | E R L (1.09E-02) | E L (5.48E-06)
Sample Location | Distance (km) Measurement | Al As As | As| Ba Ba| Ba Cd Cd Cd
23 Dukhan 8.77 Bulk (50 um) 4190 | 8.72 0.68 | 8.04 | 22.9 454 | -22.6 0.84 0.02 0.81
24 Dukhan 8.77 Bulk (50 um) 4,070 | 8.07 0.66 | 7.41 | 21.0 442 | -232 0.76 0.02 0.74
25 Dukhan 6.78 Bulk (50 pm) 3950 | 9.72 0.64 | 9.07 | 22.1 429 | -20.8 0.79 0.02 0.77
26 Dukhan 6.78 Bulk (50 pm) 4110 | 951 0.67 | 884 | 21.2 447 | -235 0.80 0.02 0.77
27 Dukhan 1.31 Bulk (50 pm) 8480 | 149 138 | 135 | 435 92.1 | -48.6 0.19 0.05 0.14
28 Dukhan 1.31 Bulk (50 pm) 8330 | 14.0 1.36 | 12.7 | 409 90.4 | -49.5 0.19 0.05 0.15
29 Doha 6.54 Bulk (50 pm) 4400 | 3.87 072 | 315 | 2856 478 | -19.2 0.26 0.02 0.24
30 Doha 2.20 Bulk (50 pm) 3380 | 2.04 055 | 1.49 | 13.0 36.7 | -23.7 0.08 0.02 0.06
31 Doha 2.20 Bulk (50 um) 3,150 | 1.97 051 | 1.46 | 12.1 34.2 | -22.1 0.09 0.02 0.07
32 Doha 0.06 Bulk (50 pm) 14,400 | 4.43 234 | 209 | 656 156 | -90.4 0.12 0.08 0.04
33 Doha 0.06 Bulk (50 pm) 14,600 | 4.66 238 | 228 | 734 159 | -85.3 0.09 0.08 0.01
AVERAGE 6,640 | 7.44 1.08 | 6.36 | 33.1 721 | -39.0 0.38 0.04 0.35
Al As As | As| Ba Ba Ba Cd Cd Cd
34 Dukhan 8.77 Zooplankton (200 um) | 2,050 7.04 033 | 6.70 | 14.1 223 | -8.16 0.77 0.01 0.75
35 Dukhan 6.78 Zooplankton (200 pm) | 4,450 | 5.83 0.72 | 5.10 | 78.4 483 | 30.1 0.29 0.02 0.27
36 Dukhan 1.31 Zooplankton (200 pm) | 4,190 | 5.17 0.68 | 4.49 | 33.9 455 | -11.6 0.12 0.02 0.10
37 Doha 6.54 Zooplankton (200 um) | 3,730 | 4.10 0.61 | 349 | 22.0 405 | -185 0.62 0.02 0.60
38 Doha 2.20 Zooplankton (200 um) | 7,630 | 2.45 1.24 | 1.20 | 40.9 82.9 | -42.0 0.37 0.04 0.32
39 Doha 0.06 Zooplankton (200 um) | 5,750 | 5.10 0.94 | 417 | 2456 62.4 | -37.9 0.31 0.03 0.28
40 Doha 0.06 Zooplankton (200 um) | 5,260 | 4.62 086 | 3.76 | 25.1 57.1 | -32.1 0.34 0.03 0.31
AVERAGE 4720 | 4.90 0.769 | 413 | 34.1 513 | -17.1 0.40 0.03 0.38
CUMULATIVE | 5.900 | 6.46 0.960 | 550 | 335 | 64.0 | 305 | 039 003 | 036




R L (2.30E-04) | E R L (3.42E-03) | E R L (1.12E-03) | E R L (6.06E-01) | E R L (6.74E-03) | E
Sample Co Co Co Cr Cr Cr| Cu Cu| Cu Fe Fe Fe | Mn Mn | Mn
23 1.84 096 | 088 | 986 14.3 -4.45 | 284 471 | 236 | 2,520 2,540 | -12.4 | 457 282 | 17.4
24 1.70 094 | 077 | 103 13.9 -3.64 | 436 458 | 39.1 | 2,190 2,460 | -271 | 425 275 | 151
25 1.69 091 | 078 | 876 13.5 -4.76 | 65.3 4.45 | 609 | 2,300 2,390 90 | 436 26.7 | 16.9
26 1.67 095 | 072 | 892 14.1 -5.14 | 65.1 463 | 605 | 2,110 2,490 | -378 | 42.6 27.8 | 14.9
27 2.68 195 | 073 | 17.1 29.0 -11.9 | 172 954 | 7.70 | 4,430 5140 | -701 | 70.9 57.2 | 137
28 2.56 1.92 | 064 | 163 28.5 2121 | 261 9.36 | 16.7 | 4,080 5040 | -962 | 66.0 56.2 | 9.83
29 1.78 .01 | 077 | 150 15.0 -0.08 | 311 495 | 306 | 2,600 2,660 62 | 40.1 297 | 104
30 1.44 078 | 066 | 943 11.5 212 | 26.1 380 | 223 | 1810 2,050 | -240 | 243 228 | 1.50
31 1.38 073 | 066 | 831 10.8 247 | 635 355 | 60.0 | 1,700 1,910 | -211 | 225 213 | 1.24
32 3.74 331 | 043 | 429 49.1 -6.24 | 37.8 16.2 | 21.6 | 7,020 8,700 | -1,680 | 147 96.9 | 505
33 3.97 337 | 061 | 451 49.9 -4.83 | 340 16.4 | 17.6 | 7,390 8,850 | -1,460 | 153 98.6 | 545
AVERAGE 2.22 153 | 069 | 174 22.7 -5.25 | 65.3 7.47 | 57.8 | 3,470 4,020 | -552 | 635 448 | 187
Co Co Co Cr Cr Cr| Cu Cu| Cu Fe Fe Fe | Mn Mn | Mn
34 2.45 0.47 1.98 | -27.2 7.02 -342 | 319 231 | 296 | 1,760 1,240 513 | 4558 139 | 320
35 1.75 1.02 | 072 | 175 15.2 2.28 | 6.87 5.00 | 1.87 | 3,280 2,690 582 | 83.4 30.0 | 53.4
36 2.15 0.97 119 | 126 14.3 -1.74 | 125 471 | 120 | 3,300 2,540 762 | 703 283 | 420
37 1.79 086 | 093 | 127 12.7 -0.01 | 368 419 | 363 | 2,870 2,260 617 | 456 251 | 204
38 4.25 176 | 249 | 444 26.1 18.3 28 858 | 19.4 | 5930 4620 | 1,310 | 184 515 | 133
39 4.50 132 | 318 | 251 19.7 5.48 | 26.8 6.47 | 20.4 | 3,540 3,480 543 | 494 388 | 455
40 4.18 121 | 297 | 222 18.0 422 | 322 591 | 263 | 3,330 3,190 145 | 471 355 | 435
AVERAGE 3.01 1.09 1.92 | 153 16.1 -0.82 | 883 531 | 83.0 | 3,430 2,860 569 | 199 319 | 167

CUMULATIVE | 2553 136 | 117 ] 166 | 201| -353] 743 6.63 | 676 | 3.450

3570 | -116 | 116 30.8 | 765 |




L (1.20E-03) | E R L (4.91E-03) | E L (2.10E-04) | E R L (1.80E-03) | E R L (4.93E-03) | E
Sample Mo Mo | Mo Ni Ni Ni Pb Pb Pb \% \% V| Zn Zn Zn
23 0.27 5.02 -4.75 10.2 20.5 -10.4 1.55 0.88 0.67 17.8 7.52 10.3 111 20.7 90.4
24 0.29 4.88 -4.59 9.27 20.0 -10.7 1.05 0.86 0.19 16.1 7.31 8.83 120 20.1 100
25 0.07 4,74 -4.67 9.27 19.4 -10.1 1.21 0.83 0.38 16.8 7.10 9.66 78.3 19.5 58.8
26 0.22 493 -4.71 9.14 20.2 -11.0 5.53 0.87 4.67 16.6 7.39 9.25 75.3 20.3 55.0
27 -0.06 10.2 -10.2 16.1 41.6 -25.5 2.90 1.78 1.12 21.8 15.2 6.61 30.1 41.8 -11.7
28 0.10 9.98 -9.88 14.9 40.9 -26.0 2.55 1.75 0.80 20.5 15.0 5.49 30.8 41.1 -10.3
29 0.48 5.27 -4.79 9.67 21.6 -11.9 108 0.93 | 107.00 11.1 7.91 3.22 147 21.7 125
30 -0.11 4.05 -4.16 6.46 16.6 -10.1 1.55 0.71 0.84 8.58 6.07 2.51 36.2 16.7 19.5
31 0.28 378 | -4.06 | 653 155 | 895| 295 066 | 228 | 805 567 | 238 | 54.2 156 | 386
32 0.41 17.2 -16.8 18.9 70.5 -51.6 7.10 3.02 4.08 47.1 25.8 21.3 66.1 70.9 -4.75
33 0.40 17.5 -17.1 20.7 717 -51.0 5.28 3.07 2.21 49.7 26.3 23.4 68.4 72.1 -3.65
AVERAGE 0.16 796 | -7.80 | 119 326 | 207 | 127 140 | 1130 | 213 119 | 936 | 74.4 328 | 416
Mo Mo Mo Ni Ni Ni Pb Pb Pb \Y \Y V| Zn Zn Zn
34 167 246 | -413 | 209 101] 18] 107 0432 | 0554 | 168 369 | 131 | 60.4 101 | 503
35 178 533 | 711 | 16.9 218 | -487 | -072 094 | -182 | 49.9 799 | 419 | 350 219 | 130
36 -1.33 5.02 -6.35 14.1 20.6 -6.42 26.7 0.88 25.7 14.9 7.53 7.40 140 20.7 119
37 -0.11 9.15 -9.26 24.3 375 -13.2 129 1.61 127 329 13.7 19.1 134 37.7 96.7
38 -0.795 4.47 -5.26 17.2 18.3 -1.11 1,770 0.78 1,770 13.5 6.70 6.80 472 18.4 454
39 0.694 6.89 -6.20 155 28.2 -12.7 295 1.21 293 26.6 10.3 16.2 365 28.4 337
40 0.453 631 | -5.85 | 14.2 258 | -116 | 110 111 | 969 | 255 945 | 160 | 394 260 | 368
AVERAGE -0.649 5.66 -6.31 17.6 23.2 -5.59 318 0.99 317 25.7 8.49 17.2 229 23.3 205
CUMULATIVE | -0.153 | 707 | -7.22 | 141 | 289 | -148 | 132 124 | 130 | 230 | 106 | 124 | 134 20.1| 105




