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Supplementary Materials

Table S1- Major element contents in the fine fractions (<63 pm) of the Lomé lagoon sediments during
the wet and the dry seasons. S4, S5 and S6 : Lake Be sites ; S7, S8 and S9 : East Lake sites ; 510, S11
and S12 : West Lake sites. LOI: Loss-On-Ignition which corresponds to the organic matter and the

carbonates.

Major
elements

(%)

Fine fractions of Lomé Lagoon sediments, n=9

Dry season (DS) Wet season (WS)

Lake Be East Lake West Lake Lake Be East Lake West Lake

54 S5 S6 57 S8 S9 510 S11  S12 |54 S5 S6 S7 S8 S9 S10

S11

S12

Si0: (%)
ALO:s (%)
Fex0s (%)
MnO (%)
MgO (%)
CaO (%)
Na:O (%)

K20 (%)
TiO2 (%)
P20s (%)

LOI (%)

39.07 41.53 44.47 47.43 47.84 4542 3799 36.47 3890|4391 36.15 41.09 3522 36.00 38.05 46.74
11.07 10.78 15.80 6.95 4.87 9.88 1724 13.85 13.66|23.18 20.75 24.26 10.21 12.66 12.42 18.35
630 6.00 9.70 592 575 697 725 746 6.79 |10.68 811 873 794 597 626 6.59
0.09 012 013 012 012 017 015 015 0.11 |0.10 0.10 0.08 037 020 020 0.10
091 104 084 076 086 1.02 099 101 094 |08 09 078 176 136 1.28 0.68
14.52 1333 6.06 9.21 1146 7.60 474 6.81 581 [257 816 264 1419 1246 11.38 4.12
046 061 080 052 059 049 058 070 060 |052 058 068 051 0.60 0.62 0.34
049 064 088 041 047 068 059 055 051 |08 061 063 098 0.67 0.65 044
095 094 094 101 145 105 111 098 101 |0.79 0.67 077 0.69 0.83 0.87 1.33
034 032 021 077 250 066 060 079 081 |015 022 025 057 0.63 0.62 0.58
23.16 21.46 18.33 21.93 18.24 22.59 28.45 28.83 29.59|17.24 23.34 20.16 21.89 25.56 25.16 21.13

39.48
17.07
7.63
0.14
1.07
4.75
0.40
0.63
1.12
0.71
26.51

41.72
15.90
6.90
0.10
0.86
521
0.40
0.46
1.16
0.75
25.42
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Table S2- Rare earth element concentrations in the fine fractions (<63 pm) of the Lomé lagoon
sediments during the wet and the dry seasons. 54, S5 and S6 : Lake Be sites ; S7, S8 and S9 : East Lake

sites ; 510, S11 and S12 : West Lake sites.

Fine fractions of Lomé Lagoon sediments, n=9

REE Wet season (WS) Dry season (DS)
ug.g-1 Lake Be East Lake West Lake Lake Be East Lake West Lake

S4 S5 S6 S7 S8 S9 S10 S11 S12 (S4 S5 S6 S7 S8 59 S10 S11  S12
La 353 31.7 439 23.6 217 319 490 39.1 398|571 529 61.8 29.8 369 371 526 471 473
Ce 788 711 96.7 55.0 48.6 74.0 1054 85.8 895 1170 1089 1278 655 83.0 822 114.6 1009 103.6
Pr 81 73 102 56 50 73 108 87 90 (120 110 130 69 83 83 116 103 103
Nd 29.7 276 373 213 19.0 282 393 325 33.6 (419 379 451 268 315 31.6 433 380 385
Sm 59 55 73 44 38 56 78 63 65 |78 69 83 52 62 61 85 74 73
Eu 1.1 12 16 09 07 11 1.6 13 13 |18 1.6 1.9 1.1 13 13 17 15 1.5
Gd 45 44 58 36 32 43 59 49 50 |61 54 64 41 47 47 66 57 58
Tb 07 07 09 05 05 06 08 08 07 |09 08 09 06 07 07 10 09 09
Dy 40 40 52 33 33 37 49 46 43 |51 43 51 36 42 41 58 50 51
Ho 08 09 11 07 08 08 10 09 09 |(1.0 08 1.0 07 08 08 12 1.0 1.0
Er 23 25 30 20 24 21 26 25 25 |26 21 24 20 22 22 31 26 27
Tm 04 04 04 03 04 03 04 04 04 (04 03 03 03 03 03 05 04 04
Yb 26 27 32 23 30 23 25 25 25 |24 19 21 20 22 22 31 26 28
Lu 04 05 05 04 06 04 04 04 04 (04 03 03 03 03 03 05 04 04
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Table S3- Average trace element concentrations in the Lomé lagoon sediments (fraction <63pm) and
TE concentrations of PAAS, UCC, two local materials (Sed_R and H3), and some Sediment Quality

Guidelines (SQGs). See also TE concentrations for each site in Table S4.

Fine fractions of Lomé Lagoon sediments, n=9 SQGs
TEr Wet season (WS) Dry season (DS) PAAS UCC Sed R H3
Hes Min Max Mean Min Max Mean TEL ERL LEL MEL PEL ERM SEL TET CBPEC
As 39 247 9.1 80 230 133 - 1.5 1.6 1.8 59 33 6 7 17 85 33 17 33
Ba 255 444 304 240 345 289 650 550 794 612
Be 0.7 1.8 1.2 1.1 2.5 1.6 - 3 1.6 2.0
Bi 0.1 0.1 0.1 0.2 0.7 0.4 - 0.1 0.1 0.1
Cd 0.4 22 0.9 0.1 0.9 0.5 - 0.1 0.1 0.1 0.6 5 06 09 35 9 10 3 5.0
Co 94 173 13.1 120 175 14.8 23 10 21 33.1
Cr 67 153 102 77 178 130 110 35 753 280 373 80 26 55 90 145 110 100 111
Cs 0.8 32 1.9 2.1 33 2.6 15 3.7 2.5 2.7
Cu 463 334.6 1126 359 941 63.6 50 25 358 403 357 70 16 28 197 390 110 86 149
Ga 74 223 154 141 304 226 175 17 17.1 217
Ge 0.8 1.7 1.2 1.0 1.8 1.5 - 1.6 L5 1.7
Hf 70 619 243 33 114 7.6 - 5.8 16.6 11.0
Mo 42 7.1 5.2 2.8 8.7 4.6 1 1.5 0.9 0.8
Nb 137 229 174 109 254 167 19 25 172 183
Ni 20.1 368 274 308 427 377 55 20 344 1513 18 30 16 35 36 50 75 61 48.6
Pb 503 716.6 1823 341 1883 98.7 20 20 213 190 35 35 31 42 913 110 250 170 128
Rb 136 349 237 266 427 337 160 112 86.6 704
Sb 2.1 7.6 3.4 0.8 4.1 23 - 0.2 0.2 0.2
Sc 49 152 104 95 199 153 16 11 144 20.0
Sn 8 81.8 31.0 3.13 174 9.6 4 2.7 22 2.5
Sr 214 497 342 151 863 361 200 350 1844 142
Ta 1.1 1.9 1.4 0.9 22 14 - 1 1.5 1.5
Th 7.8 122 9.8 79 145 10.8 146 107 166 128
24 5.0 3.7 2.6 32 2.8 3.1 2.8 3.5 2.7
\% 66.7 1337 879 734 1729 113.6 150 60 872 1153
- 1.9 1.8 1.0 2.1 1.5 - 2 1.2 1.2
Y 192 292 230 200 290 237 27 22 444 39.1
Zn 179 1696 704 114 950 438 85 71 59 73 123 120 120 150 315 270 820 540 459
Zr 271 2446 956 119 451 302 210 190 651 427

Sediment Quality Guidelines for sediments (SQGs): TEL-Threshold Effect Level [73], ERL- Effects
Range Low [70], LEL-Lowest Effect Level [72], MEL- Minimum Effect Level [71], PEL- Probable Effect
Level [73], ERM-Effect Range Median [70], SEL-Severe Effect Level [72], TET- Toxic Effect Threshold
[71], CB PEC-Consensus-Based for Probable Effect Concentrations [74].
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Table S4- Trace element concentrations in the fine fractions (<63 pm) of the Lomé lagoon sediments
during the wet and the dry seasons. 54, S5 and S6 : Lake Be sites ; S7, S8 and S9 : East Lake sites ; 510,
S11 and S12 : West Lake sites.

Fine fractions of Lomé Lagoon sediments, n=9

Wet season (WS) Dry season (DS)
TE (pg-g-1) . \
Lake Be East Lake West Lake Lake Be East Lake West Lake
54 S5 S6 57 S8 S9 S10 S11 S12 |S4 S5 S6 S7 S8 S9 510 S11 S12
As 94 99 247 85 92 60 47 39 56 |231 162 179 13.0 101 112 80 10.0 99
Ba 296.7 338.9 443.8 2549 302.2 2819 2664 2741 2754|328 251 240 345 304 317 246.7 262.1 309.8
Be 10 11 18 07 - 09 14 12 11 |25 21 25 13 112 12 13 14 12
Bi - - - - 0.1 - 0.1 - - 02 02 02 02 04 04 05 07 07
Cd 10 10 09 10 22 10 04 04 05 (01 02 02 03 06 07 06 08 09
Co 10.8 10.2 13 131 94 121 173 161 16.2 |14.1 121 128 149 150 147 152 175 16.8
Cr 103 103.8 153.3 67.3 733 80.7 114 1169 1082|177 155 1782 77.1 93.8 99.7 129.6 126.9 130.7
Cs 16 15 19 11 08 19 32 25 25 (26 23 26 21 23 22 32 33 30
Cu 80.2 834 463 1451 334.6 858 722 874 782 |359 409 473 401 738 885 675 843 941
Ga 148 138 19.7 100 74 139 223 185 184 [285 258 304 141 171 170 249 231 222
Ge 10 12 14 08 09 13 17 11 12 (17 15 18 11 12 13 18 16 1.6
Hf 265 256 291 261 619 233 70 90 100 |55 33 36 110 77 92 114 76 95
Mo 42 42 57 68 42 47 48 49 71 |31 40 39 87 51 58 28 40 43
Nb 151 137 139 163 184 185 229 183 193 |12 109 125 120 168 161 254 219 231
Ni 21.6 222 31.1 226 20.1 278 36.8 320 322 |426 357 389 30.8 342 359 385 428 400
Pb 88.9 1004 50.3 101.4 716.6 217.8 140.3 141 83.6 [34.1 424 54.1 58.9 138.7 188.3 96.3 141.2 1344
Rb 19.7 235 349 143 136 276 312 243 246 (427 327 352 415 31.1 299 275 365 266
Sb 37 30 23 38 77 27 21 31 26 |08 13 12 12 29 37 25 30 40
Sc 96 96 136 67 49 91 152 127 124 |196 171 199 95 11.7 115 174 159 149
Sn 143 122 80 593 818 49.0 155 222 169 (31 36 43 48 113 152 107 174 159
Sr 497 480 299.6 301.2 4194 335.1 213.7 275.1 258.7|164 286 151 863 579 567 177.5 2225 234.8
Ta 12 11 13 13 14 15 19 15 16 (10 09 10 10 13 14 22 19 19
Th 116 86 101 78 86 91 122 102 105 [105 89 103 79 96 9.6 146 128 13.1
U 37 35 46 50 49 31 24 28 30 |27 27 26 28 31 32 26 27 28
\Y 100.6 983 133.7 86.8 732 66.7 728 749 838 [173 145 167 734 766 798 1119 934 102.6
W - - - - - 18 18 16 19 (|10 10 11 11 15 16 21 20 21
Y 21.7 238 292 192 212 19.7 248 242 234 |246 209 243 200 21.6 214 290 25.0 265
Zn 362.1 266.5 179.3 854.4 1696 751.6 632.4 823.6 7714|114 154 159.7 192.3 454.6 525.7 550.5 837.3 950
Zr 1012 1030 1162 1033 2446 909.8 270.9 346.1 398.7(207 119 134 451 309 365 450 294 385
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Table S5- Ranking of priority sites with respect to sediment contamination according to ERM and
PEL quotients (Qermand Qre) and to the probability (%) of toxicity for benthic organisms (after [99]).
See Qerv and Qrer values calculated for Lomé lagoon sediments in Table Sé.

Qerv and Qrer limit values

Qerv > 1.5 | 0.51 < Qerm< 1.5 | 0.11 < Qerm< 0.5 Qerm< 0.1

Qrec >2.3 | 151 <Qpre<23 | 0.11<Qpree<15 |  Qree<0.1

Probability of toxicity in amphipod survival tests [100]
Qerm - QPEL

74% - 76% 46% — 50% 30% - 25% 12% - 10%

Priority sites

Highest | Medium-high | Medium-low Lowest

Table S6- PEL and ERM quotients, respectively QreL and Qerv calculated for the all the sites (S4, S5
and S6 for Lake Be, S7, S8 and S9 for East Lake and S10, S11 and S12 for West Lake) for the two seasons
(WS, wet season and DS, dry season). Bold figures: highest priorities, bold italics : medium-high
priorities, normal figures: medium-low priorities, italics : low priorities (see table S5 for the

corresponding Qrer and Qerm limit values and for the toxicity probabilities).

TE

S4 S5 S6 S7 S8 S9 S10 S11

S12

WS DS WS DS WS DS WS DS WS DS WS DS WS DS WS DS

WS

DS

QrEL

QERM

0.55 1.36 0.58 0.96 1.46 1.05 0.50 0.77 0.54 0.60 0.36 0.66 0.28 0.47 0.23 0.59
0.11 0.27 0.12 0.19 0.29 0.21 0.10 0.15 0.11 0.12 0.07 0.13 0.06 0.09 0.05 0.12

0.33
0.07

0.58
0.12

Cd

QrEL

QErM

0.29 0.03 0.28 0.05 0.27 0.05 0.29 0.07 0.63 0.16 0.28 0.19 0.11 0.18 0.11 0.23
0.11 0.01 0.11 0.02 0.11 0.02 0.11 0.03 0.25 0.06 0.11 0.08 0.04 0.07 0.04 0.09

0.14
0.05

0.26
0.10

Cr

QrEL

QErM

1.15 1.97 1.15 1.72 1.70 1.98 0.75 0.86 0.81 1.04 0.90 1.11 1.27 1.44 1.30 1.41
0.71 1.22 0.72 1.07 1.06 1.23 0.46 0.53 0.51 0.65 0.56 0.69 0.79 0.89 0.81 0.88

1.20
0.75

1.45
0.90

Cu

QpeL

QErM

0.41 0.18 0.42 0.21 0.24 0.24 0.74 0.20 1.70 0.37 0.44 0.45 0.37 0.34 0.44 0.43
0.21 0.09 0.21 0.10 0.12 0.12 0.37 0.10 0.86 0.19 0.22 0.23 0.19 0.17 0.22 0.22

0.40
0.20

0.48
0.24

QrEL

QERM

0.60 1.18 0.62 0.99 0.86 1.08 0.63 0.86 0.56 0.95 0.77 1.00 1.02 1.07 0.89 1.19
0.43 0.85 0.44 0.71 0.62 0.78 0.45 0.62 0.40 0.68 0.56 0.72 0.74 0.77 0.64 0.85

0.89
0.64

1.11
0.80

Pb

QrPEL

QErM

0.97 0.37 1.10 0.46 0.55 0.59 1.11 0.65 7.85 1.52 2.39 2.06 1.54 1.05 1.55 1.55
0.81 0.31 0.91 0.39 0.46 0.49 0.92 0.54 6.51 1.26 1.98 1.71 1.28 0.88 1.28 1.28

0.92
0.76

1.47
1.22

Zn

QrEL

QErM

1.15 0.36 0.85 0.49 0.57 0.51 2.71 0.61 5.38 1.44 2.39 1.67 2.01 1.75 2.61 2.66
1.34 0.42 0.99 0.57 0.66 0.59 3.16 0.71 6.28 1.68 2.78 1.95 2.34 2.04 3.05 3.10

2.45
2.86

3.02
3.52




