Supplementary Materials:

Figure S1: Sampling locations along the Mississippi River main stem and major
tributaries.
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Table S1: Sampling locations within the Mississippi River system, including GPS coordinates, sampling

dates, and location name

S1No. | Latitude Longitude Location Name Sample Collection Date
1 41.5125913 -90.5717082 Rock Island July 4, 2025
2 41.4638494 -90.5660270 Rock River July 4, 2025
3 41.4394035 -90.7768194 Andalusia Slough July 4, 2025
4 41.4109318 -91.0441394 Drury Township July 4, 2025
5 41.1688500 -91.0030922 New Boston July 4, 2025
6 40.8156606 -91.0899505 Gulfport July 4, 2025
7 40.5522060 -91.4009151 Nauvoo July 4, 2025
8 39.9368340 -91.4158900 Quincy July 4, 2025
9 39.2301250 -90.7176660 Hamburg July 17, 2025
10 39.1614247 -90.6157289 Hardin (Illinois River) July 17, 2025
11 38.8714088 -90.5679547 Golden Eagle July 17, 2025
12 38.9679332 -90.4352595 Grafton July 17, 2025
13 38.8882844 -90.1855234 Alton July 17, 2025
14 38.8243907 -90.1634967 Missouri River July 17, 2025
15 38.8608240 -90.1286410 Wood River July 17, 2025
16 38.7442135 -90.1960058 Granite City, St Louis July 17, 2025
17 38.6119141 -90.1881077 St. Louis July 17, 2025




18 38.0704500 -90.1444200 Prairie Du Rocher July 24, 2025
19 37.9845226 -89.9472701 Kaskaskia River July 24, 2025
20 37.8998336 -89.8294356 Chester July 24, 2025
21 37.6294115 -89.5060189 Grand Tower July 24, 2025
22 37.5677406 -89.4903947 Big Muddy River July 24, 2025
23 37.0919375 -89.2576095 Cache River July 24, 2025
24 36.9835482 -89.1398229 Cairo July 24, 2025




Table S2: Land cover percentages within 1 km, 2 km, and 10 km buffer zones and their association with microplastic abundance and type distribution
at sampling sites along the Mississippi River, Illinois.



MPs types 1km 2km 10km

Sam | Total Fib | Fragme | Fil | Foa | Pelle | Urb | Industr | Agricult | Urb | Industr | Agricult | Urba | Industr | Agricult

ple MPs er | nts m |m ts an ial ural Area | an ial ural Area | n ial ural Area

ID (Particle Area | Area (%) Area | Area (%) Area | Area (%)

s/L) (%) | (%) (%) | (%) (%) | (%)

S-1 43 32 |2 25 |3 3.5 30.4 | 3247 0 51.6 | 28.07 0 59.27 | 7.77 9.94
1 3

S-2 44 255 |5 4 25 |7 329 |0.89 0.03 61.7 | 5.60 0.82 44.10 | 5.98 1291
6 3

S-3 76 43 |6 6 115 | 95 11.7 | 0 5.30 794 | 0.44 9.06 10.27 | 0.35 36.91
8

S-4 42.5 315 |75 25 |05 |05 931 |1.23 23.68 271 | 7.66 25.90 16.55 | 1.34 46.34

8

S-5 44 36 |4 2 05 |15 315 | 0.46 1.43 132 | 0.11 25.17 540 | 0.04 58.90
7 1

S-6 63.5 51 | 6.5 05 |2 3.5 27.5 | 3.69 13.99 28.7 | 7.86 14.39 17.45 | 1.30 40.84
5 5

S-7 29.5 185 |75 15 |05 |15 11.3 | 0.63 18.23 159 | 0.42 5.62 10.18 | 0.55 33.75
2 1

S-8 36 285 | 3.5 2 05 |15 33.9 |23.17 0 412 | 1451 7.22 22.25 | 2.19 47.34
2 3

S-9 15 13 |1 1 0 0 116 |0 1.26 7.27 | 0.04 2.69 543 | 0.03 26.43
4

S-10 | 275 235 |35 05 |0 0 20.6 | 1.18 14.57 13.7 | 0.40 30.08 515 | 0.02 30.14
8 1

S-11 |18 115 | 45 05 |05 8.06 | 0.03 7.31 6.54 | 0.01 15.31 19.06 | 2.16 46.04

S-12 |15 14 |05 0.5 28.0 | 1.00 0 13.5 | 0.28 0.55 702 |0.15 33.80
5 3

S-13 | 145 12 |15 1 0 0 35.0 |21.07 0 424 | 8.33 0.33 31.48 | 2.66 24.20
6 3

S-14 |15 11 |15 15 |1 0 6.59 | 0.00 36.00 3.98 | 0.29 48.41 36.32 | 445 26.27




s-15 |20 11 |45 15 |3 216 |597 7.89 239 | 391 19.53 3441 | 4.39 29.13
9 4

S-16 | 245 165 | 45 2 |15 46.0 | 0.49 0.03 441 | 082 0.58 55.71 | 7.69 12.53
5 2

517 |19 10 |5 1 |3 183 | 4045 |0 372 3943 |0 59.78 | 1622 | 8.23
5 6

S-18 | 175 115 | 4 05 |05 249 [0 30.90 379 |0 43,55 595 | 0.01 35.64

519 |11 85 |25 0 680 |0 31.06 557 |0 30.34 8.01 |0.16 52.38

s20 |11 4 |35 15 387 | 097 7.56 313 | 1.78 24.16 945 |0.19 45.17
7 4

s-21 |8 55 |05 05 |15 290 |0 9.08 12.7 | 0.00 29.54 522 |0.05 21.38
0 8

522 |14 9 |25 15 |0 774 |0 74.71 588 | 0.01 66.24 502 |0.23 22.33

523 |45 45 |0 8.51 22.33 508 |0 35.13 631 | 0.09 50.84

S24 |10 95 |05 3.38 14.25 410 |0 38.25 671 |0.29 48.65




Table S3: Microplastic concentrations (particles/L) upstream, within tributaries, and downstream of major

tributary confluences along the Mississippi River.

Tributary

Upstream Site

Tributary Site

Downstream Site

Rock River

S-1 Rock Island (43)

S-2 Rock River (44)

S-3 Andalusia Slough
(76)

Illinois River

S-11 Golden Eagle (18)

S-10 Hardin (Illinois

S-12 Grafton (15)

River) (27.5)
Missouri River S-13 Alton (14.5) and S-15 S-14 Missouri River | S-16 Granite City, St
Wood River (20) (15) Louis (24.5)
Kaskaskia River | S-18 Prairie Du Rocher (17.5) (51_1)9 Kaskaskia River S-20 Chester (11)
Big Muddy S-22  Big Muddy
River S-21 Grand Tower (8) River (14) -

Cache River

S-23 Cache River (4.5)

S-24 Cairo (10)

Table S4: Site-specific contamination factor (CF), pollution load index (PLI), contamination level, and

pollution status of microplastic contamination in the Mississippi River study area, including the overall

zone-level PLI classification.

Sample ID CF Contamination level* PLI Pollution Risk* PLI Zone
S-1 9.56 Very high 3.09 Low
S-2 9.78 Very high 3.13 Low
S-3 16.89 Very high 411 Low
S-4 9.44 Very high 3.07 Low
S-5 9.78 Very high 3.13 Low
S-6 14.11 Very high 3.76 Low
S-7 6.56 Very high 2.56 Low
S-8 8.00 Very high 2.83 Low




S-9 3.33 Considerable 1.83 Low
S-10 6.11 Very high 2.47 Low
S-11 4.00 Considerable 2.00 Low
S-12 3.33 Considerable 1.83 Low
S-13 3.22 Considerable 1.80 Low
S-14 3.33 Considerable 1.83 Low
S-15 4.44 Considerable 2.11 Low
S-16 5.44 Considerable 2.33 Low
S-17 4.22 Considerable 2.05 Low
S-18 3.89 Considerable 1.97 Low
S-19 244 Moderate 1.56 Low
S-20 2.44 Moderate 1.56 Low
S-21 1.78 Moderate 1.33 Low
S-22 3.11 Considerable 1.76 Low
S-23 1.00 Moderate 1.00 Low
S-24 222 Moderate 1.49 Low

4.62




