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Supplementary Documents
Hg Isotope Mixing Model

A ternary isotope mixing model was used to estimate the fractions of Hg in salt marsh plant leaves derived from the three dominant
end-member Hg sources (medians). These sources include: (1) salt marsh plants roots, where the median Hg isotope composition
of marsh plant roots collected in this study for $2°?Hg is -0.69%o (ranging from -0.75%o to -0.66%o, n =4), for A’*®Hg is 0.03%o
(ranging from -0.01%o and 0.04%o), and for A*Hg is 0.17 %o (ranging from 0.11%o to 0.22%); (2) atmospheric GEM, where
published upland foliage Hg isotopic signatures are used to represent GEM taken up by plants from atmospheric GEM (on average
88% [79-100%, IQR]) (Zhou et al., 2021). The median Hg isotope compositions of upland foliage for §2°2Hg is -2.84%o, for A'*°*Hg
is -0.37%o, and for A?®Hg is -0.02%o (n = 120) (review by Zhou et al., 2021); and (3) precipitation, where the median Hg isotope
composition of precipitation is used from previous published data points (§2°2Hg: -0.30%o, A**°Hg: 0.4%o0, A**®Hg: 0.17%0 n = 106)

(Table S4) (Jiskra et al., 2021). The calculation equations are as followings:

AZOOHgvegetation = fatm_GEMAZOOHgatm_GEM + frootAzongroot + fprep_Hg(II)AZOOngrep_Hg(II) (1)
6202Hgvegetation = fatm_GEMSzozHgatm_GEM + frootSZOZngoot + fprep_Hg(II)8202ngrep_Hg(II) (2)
fatm_GEM + froot T+ +fprep_Hg(II) =1 (3)

We used an excel model to estimate the respective fractions. Our initial constraints were to start with a fraction of atmospheric
GEM uptake (based on upland foliage data) as 50%, then adjusted the fractions of roots uptake and precipitation deposition
stepwise to calculate values of §2°Hg and A?®Hg in salt marsh plant leaves. We modified the respective fractions (increasing and

decreasing) until we found best estimates of §2°?Hg and A%°Hg corresponding to salt marsh plant leaves (medians value).

Industrial Hg Isotopic Signatures

The isotopic signatures of industrial Hg are characterized by a wide range of negative §?°?Hg values, while A'**Hg and A?®Hg
values are generally close to zero or positive (Fig S3, Table S4). For example, urban soil Hg signatures in Beijing, China showed
8292Hg values between -1.14%o and -0.59%., A®Hg values between 0.03%o. and 0.10%o and A?®Hg values between 0.02%. and
0.04%o (Huang et al., 2016); contaminated coastal marine sediments along Northeastern USA. showed §2°?Hg values between -
0.82%o and -0.38%., A*°*Hg values between 0.01%o and 0.18%. and A?Hg values between -0.04%. and 0.02%. (Kwon et al., 2014);
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industrial sources impacted sediments of Great Lakes USA showed §%°2Hg values between -1.28%o and -0.14%., A*°*Hg values
between -0.04%o and 0.11%. and A?*°Hg values between -0.02%. and 0.09%. (Lepak et al., 2015); and in Northeastern France
showed §2%2Hg values between -0.72%o and -0.16%o and A'*Hg values between -0.08%o and 0.09%. (Estrade et al., 2011). Similarly,
Hg isotopic signatures in historic industrial influenced bank soils of Virginia, USA, showed §??Hg values between -1.05%. and -
0.18%o, A'%°Hg values between 0.00%o and 0.10%o, and A?®°Hg values between -0.02%o and 0.03%. (Washburn et al., 2017).



41 Table S1. Hg concentrations, dry weights, and Hg mass of above- and belowground biomass and surface soils of the two plant dominated

42 communities.

Items Plant species Hg concentrat_lon STD bry We"-?’ht STD Hg massj STD
Hg kg™ gm? Hg m™
Live root S. alterniflora 84.5 47.0 278 61 22.0 7.9
S. patens 258.9 70.3 444 87 118.0 53.8
Live rhizome S. alterniflora 27.9 11 598 44 18.8 35
S. patens 46.6 14.2 987 87 57.4 2.9
Senesced biomass_0- S. alterniflora 318.0 30.1 54 9 1912.3 606.3
20cm S. patens 323.3 1354 6537 611 2068.0 1017.3
%‘g‘r‘;ra' andhumus 0- ¢ otens 272.3 11.6
Bulk soil 0-20cm S. alterniflora 194.6 28.3 71078 6794 13925.8 3334.7
- S. patens 171.2 72.1 53193 10143 9470.1 5570.3
Senesced biomass_20- S. alterniflora 639.1 337.1 2660 3704 3077.7 1512.2
40cm S. patens 263.1 208.7 5119 977 1174.2 845.2
%?rﬁral and humus_20- o patens 73.1 10.2
Bulk soil 20-40cm S. alterniflora 279.1 203.8 70523 2904 19977.1 15183.1
- S. patens 159.1 122.7 55838 18002 7777.1 3986.2

43



44 Table S2. Hg concentrations, dry weights, and Hg mass of above- and belowground biomass and surface soils of the combined plant
45  communities.

Hg Dry biomass Hg mass
Items concentration STD weight STD STD
pg kgt gm? g m*

Live Root 171.7 111.9 361 114 70.0 63.7

Live Rhizome 37.3 13.6 792 231 38.1 224
Belowground Live Root a_nd Rhizome 84.6 49.1 1,153 321 108.1 83.4

Senesced Biomass 385.9 224.2 11,724 1,165 4,116.1 1,141.0

Mineral and Humus 172.7 140.8 112,439 - 21,350.9 -

Bulk Soil 202.1 117.8 125,316 25,475  25)575.1 14,408.7

Green Biomass 16.2 2.0 368 149 5.7 2.1
Aboveground Senesced Biomass 15.2 2.2 215 92 3.3 1.7

Green and Senesced - - 583 208 9.0 3.3
46
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Table S3. Hg isotope signatures in salt marsh plant tissues and soils and their corresponding Hg concentrations.

TH
Item Sample ID concent?ation 8292Hg (%o) A?Hg (%o) A Hg (%o) AP Hg (%o)
(ng g?)
ABO-L-1 4.6 -1.07 0.11 0.20 0.16
Aboveground  ABO-L-2 8.0 -1.61 0.06 0.43 0.26
biomass  ABO-L-3 6.9 -1.21 0.07 0.42 0.23
ABO-L-4 7.9 -1.29 0.04 0.32 0.11
BL-RHI-1 28.7 -0.70 -0.03 0.16 -0.02
Rhizome BL-RHI-2 35.0 -1.31 0.04 0.13 0.08
BL-RHI-3 18.0 -0.80 0.02 0.15 0.11
BL-RHI-4 36.5 -1.41 -0.05 0.22 0.09
BL-ROOT1 52.4 -0.69 0.04 0.20 0.06
BL-ROOT2 138.0 -0.75 0.04 0.22 0.08
Root BL-ROOT3 93.0 -0.66 0.02 0.13 0.03
BL-ROOT3-2 93.0 -0.73 0.01 0.14 0.01
BL-ROOT4 308.6 -0.69 -0.01 0.11 0.07
SiL1 172 -0.32 0.03 0.14 0.10
S1L2 275 -0.41 -0.02 0.16 0.02
S1L3-4 378 -0.42 0.01 0.17 0.01
S2L1 220 -0.36 0.05 0.17 0.11
S2L.2 429 -0.35 0.05 0.17 0.06
S2L.3-4 373 -0.29 0.03 0.16 0.06
Surface Soil  S3L1 119 -0.31 -0.01 0.17 0.01
S3L1-2 119 -0.39 0.00 0.13 0.06
S3L2 269 -0.60 0.02 0.07 0.07
S3L3-4 406 -0.44 0.00 0.15 0.03
S4L1 191 -0.41 -0.01 0.15 0.00
S41.2 349 -0.41 0.03 0.20 0.03
S41.3-4 416 -0.42 0.00 0.11 -0.02
S1L9 57 -0.51 -0.01 0.04 0.03
S2L9 56 -0.53 0.00 0.10 0.12
Deep Soil S3L9 9 -0.72 0.04 0.19 -0.02
S41L9 19 -0.92 0.03 -0.09 -0.13
S4L9-2 19 -0.92 0.02 -0.07 -0.12




51 Table S4. Hg isotopic signatures of salt marsh plants and soils (this study) and other published data.

822Hg (%o) A¥Hg (%o) APHg (%o)
Item ) . . . . . Reference
Median Min to Max Median Min to Max Median Min to Max
Aboveground veg. (n=4) -1.25 -1.61to0-1.07 0.37 0.20t0 0.43 0.06 0.04 t0 0.11 this study
Rhizome (n=4) -1.05 -1.41t0-0.70 0.16 0.13t00.22 -0.01 -0.05 to 0.04 this study
Root (n=4) -0.69 -0.75 to -0.66 0.17 0.11t0 0.22 0.03 -0.01 t0 0.04 this study
Root and rhizome (n=8) -0.73 -1.41to -0.66 0.16 0.11t0 0.22 0.02 -0.05 to 0.04 this study
Soil (n=16) -0.42 -0.92t0 -0.29 0.15 -0.02t0 0.20 0.01 -0.02 t0 0.05 this study
Item ) 5% Hg (%) . A Hg (o) . A Hg (%) Reference
Median IQR* Median IQR Median IQR
Upland veg. (n=120) -2.84 -3.06 to -2.37 -0.37 -0.42 to -0.27 -0.02 -0.05t0 0.01 Review by Zhou et al., 2021
Rainfall (n=106) -0.30 -0.63 10 0.03 0.40 0.21t0 0.52 0.17 0.11t0 0.22 Jiskra et al., 2021
Ocean sediment (n=92) -0.85 -1.21t0-0.49 0.08 0.02t0 0.11 0.02 0.01 to 0.04 Jiskra et al., 2021
Ocean water total Hg (n=16) -0.24 -0.42 t0 -0.04 0.06 0.02 to 0.01 0.02 -0.01t0 0.03 Jiskra et al., 2021
Atm Hg (n=220) 0.43 0.09t00.77 -0.20 -0.13t0 -0.06 -0.05 -0.08 to -0.03 Jiskra et al., 2021
Estrade et al., 2011; Huang et
Industrial Hg (n=46) 064  -07210-042 002  -0.0310004 001  000t0003 A~ 2016 Kwonetal, 2014;

Lepak et al., 2015; Washburn et
al., 2017

52  *IQR: Inter-Quartile Range

53



54 Table S5. Hg concentrations in washed and unwashed aboveground green biomass samples.

D S. alterniflora - unwashed S. alterniflora - washed* Estimated throughfall (ug
ate Hg Concentration (ug kg) STD Hg Concentration (g kg?) STD kgt)**

Aug-21 10.1 0.2 7.0 0.0 3.1

Sep-21 9.7 2.8 7.9 0.6 1.8

Oct-21 10.8 3.2 114 4.9 -0.7

Nov-21 15.8 1.2 16.2 2.6 -0.4

Average 11.8 3.4 111 4.6 0.7

b S. patens- unwashed S. patens- washed* Estimated throughfall (ug
ate Hg Concentration (ug kg™) STD  Hg Concentration (ug kg) STD kg1)**

Aug-21 8.6 1.0 7.0 0.6 15

Sep-21 10.9 2.1 9.0 1.0 1.9

Oct-21 12.8 1.7 11.8 1.0 1.0

Nov-21 18.8 3.2 16.2 1.7 2.6

Average 13.0 4.3 11.3 3.7 1.8

55 * Assumed structural Hg (not subject to throughfall).
56  ** Throughfall is estimated as amount of Hg washed off from aboveground tissues
57
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Table S6. Comparing Hg concentrations in aboveground plants and roots with other contaminated and non-contaminated marsh vegetation.

. Plant . THg
Study sites . Session Reference Note
Species ug kg™
Piles Creek, NJ, USA S. alterniflora Aboveground 160 £70.0 Kraus et al., 1986 Contamination
Phragmites australis 18-30
Hackensack Meadowlands, NJ, 9 . Aboveground Windham et al., 2001 Contamination
USA S. alterniflora 30-90
. . Aboveground  88-970
) ) Halimione portulacoides Root 248-9.957
Ria de Aveiro Coastal Lagoon, ’ Anjum et al., 2011 Contamination
Portugal Juncus maritimus Aboveground  23-268
Collected Root 417-23,330
Halimione Portulacoides 53+ 12
Tagus estuary, Portugal Sarcorcornia fruticosa Aboveground 12+7 Canério etal., 2017 Contamination
S. maritima 239
Halimione Portulacoides 1124 £ 21
Tagus estuary, Portugal Sarcorcornia fruticosa Root 873+ 39 Canario et al., 2017 Contamination
S. maritima 1031 +42
Aboveground  10-194 ia-Ordi
Salt marsh, northern Spain Juncus maritimus g Garcia-Ordiales et al, Contamination
Root 58-2,522 2020
overall 125+25(9.0-17.4)
. . S. alterniflora 10.2+£0.9 L
Yangtze River estuary, China . Aboveground Wang et al., 2021 Contamination
P. australis 126+1.8
S. marqueter 147+18
S. alterniflora 36.6+6.7
Yangtze River estuary, China P. australis Root 9.9+2.9 Wang et al., 2021 Contamination
S. marqueter 34.0+4.7
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Table S6. Comparing Hg concentrations in aboveground and roots with other contaminated and non-contaminated marsh vegetation (Continued).

. Plant . THg
Study sites . Session Reference Note
Species ug kg™
Big Sheepshead Creek, NJ, USA  S. alterniflora Aboveground 20 +0 Kraus et al., 1986 No contamination
Great Bay Estuary, NH, USA S. alterniflora Aboveground  4.61-33.4 Heller and Weber, 1998 No contamination
. . Aboveground  32-79
] ] Halimione portulacoides Root 153-802
Ria de Aveiro Coastal Lagoon, Anjum et al., 2011 No Contamination
Portugal o Aboveground  3-24
Juncus maritimus Collected
Root 152-358
Overall (n=56) 7.6+5.5" (0.8-24.0)
Parker River, MA, USA S. alterniflora Aboveground  5.1+3.3"(0.8-11.7) This study No contamination
S. patens 9.7+6.6" (2.0-24.0)
Overall (n=4) 171.7£111.9
Parker River, MA, USA S. alterniflora Root 84.5+47.0 This study No contamination
S. patens 258.9+70.3

* Range across growing season and late season maximum values
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69 Figure S1. Hg concentrations of seasonal patterns of senesced S. alterniflora and S. patens communities with sampling dates in 2021.
70 Grey circles denote of senesced S. alterniflora communities, and brown triangles denote of senesced S. patens communities. Standard
71 errors indicate four replicates.
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Figure S2. Relationship between A?'Hg and A'*Hg of all salt marsh samples. Different color symbols indicate different types of salt

marsh samples.
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Figure S3. Relationships of A202Hg and A199Hg (a), and of A200Hg and A199Hg (b) of previous published marine Hg sources,
atmospheric Hg sources (Jiskra et al., 2021), industrial Hg polluted soils and sediments (Estrade et al., 2011; Huang et al., 2016; Kwon
et al., 2014; Lepak et al., 2015; Washburn et al., 2017), along with Hg signatures of marsh plants and soils in this study. Different color

symbols indicate different marsh samples.
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