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Supplementary Tables
Supplementary Table 1.
[bookmark: _Hlk26177698]Supplementary Table 1 Hydrologic data across transects for water year 2018, presented as means (standard error). Elevation was surveyed relative to the center of the wetland. Days water level > -0.5 m quantifies duration of saturation within the upper 0.5 m of soil surface (water level > -0.5 m). Saturation events to -0.5 m is the number of instances that water level came within -0.5 m below the soil surface, indicating how dynamic saturation within sampling zone is at each transect point. Maximum percent IRIS removal is the maximum percent of reduced iron oxide paint by area within a 10 cm zone within the upper 0.5 m of soils, indicating relative reducing conditions in the upper soil profile (Appendix A). Lowercase letters represent significant differences among transect points (Analysis of Variance and Tukey’s HSD tests, P < 0.05)
[image: ]

Supplementary Table 2.
Supplementary Table 2 All sample information. An asterisk in C:N indicates N concentrations below the limit of detection for total N ( < 0.02%)[image: ]
Supplementary Table 3.
Supplementary Table 3 Full LME model results for Cbulk concentration, including degrees of freedom (Kenworth-Rogers approximation) for the global and reduced models. Standard error (se) or standard deviation (sd) are presented with parameter estimates. Horizon class indicates comparisons among the first and second mineral horizon  
[image: ]


[bookmark: _Hlk26177838]Supplementary Table 4.
Supplementary Table 4 Simple linear regression of SOC stocks across the transect, separated into 0–10 cm (Panel A) and 10–50 cm (Panel B), by mean water level
[image: ]


Supplementary Table 5.
Supplementary Table 5 Full LME model results for percent clay content, including degrees of freedom (Kenworth-Rogers approximation) for the global and reduced models. Standard error (se) or standard deviation (sd) are presented with parameter estimates. Horizon class indicates comparisons among the first and second mineral horizon
[image: ]


Supplementary Table 6.
Supplementary Table 6 Full LME model results for pH, including degrees of freedom (Kenworth-Rogers approximation) for the global and reduced models. Standard error (se) or standard deviation (sd) are presented with parameter estimates. Horizon class indicates comparisons among the first and second mineral horizon 
[image: ]



Supplementary Table 7.

Supplementary Table 7 Analysis of Variance and post-hoc Tukey’s Honestly Significant Differences tests on C:Naggregate, Caggregate, and Caggregate/Cbulk, by size class
[image: ]



Supplementary Table 8.
Supplementary Table 8 Full LME model results for Caggregate, including degrees of freedom (Kenworth-Rogers approximation) for the global and reduced models for all aggregate size classes. Standard error (se) or standard deviation (sd) are presented with parameter estimates. Horizon class indicates comparisons among the first and second mineral horizon
[image: ]
[image: ]


Supplementary Table 9.
Supplementary Table 9 Full LME model results for Caggregate/Cbulk, including degrees of freedom (Kenworth-Rogers approximation) for the global and reduced models for all aggregate size classes. Standard error (se) or standard deviation (sd) are presented with parameter estimates. Horizon class indicates comparisons among the first and second mineral horizon
[image: ]
[image: ]


Supplementary Table 10.
Supplementary Table 10 Full LME model results including degrees of freedom (Kenworth-Rogers approximation) for the global and reduced models for FeDit-HCl concentrations, separated into frequently and rarely saturated soils by a mean water level of ≤ -0.5. Standard error (se) or standard deviation (sd) are presented with parameter estimates. Horizon class indicates comparisons among the first and second mineral horizon [image: ]



Supplementary Table 11.
Supplementary Table 11 Full LME model results of total FeDCB concentration, including degrees of freedom (Kenworth-Rogers approximation), separated into frequently and rarely saturated soils by a mean water level of ≤ -0.5. Standard error (se) or standard deviation (sd) are presented with parameter estimates. Horizon class indicates comparisons among the first and second mineral horizon
[image: ]




Supplementary Table 12.
Supplementary Table 12 Full LME model results of poorly-crystalline FeAAO concentration, including degrees of freedom (Kenworth-Rogers approximation), separated into frequently and rarely saturated soils by a mean water level of ≤ -0.5. Standard error (se) or standard deviation (sd) are presented with parameter estimates. Horizon class indicates comparisons among the first and second mineral horizon  
[image: ]



Supplementary Table 13.
Supplementary Table 13 LME global model of FeAAO/FeDCB in upper horizons. Results include degrees of freedom (Kenworth-Rogers approximation). Standard error (se) or standard deviation (sd) are presented with parameter estimates. Horizon class indicates comparisons among the first and second mineral horizon
[image: ]


Supplementary Table 14.
Supplementary Table 14 Full LME model results including degrees of freedom (Kenworth-Rogers approximation) for the global and reduced models for concentrations of CDit-HCl, separated into frequently and rarely saturated soils by a mean water level of ≤ -0.5. Standard error (se) or standard deviation (sd) are presented with parameter estimates. Horizon class indicates comparisons among the first and second mineral horizon[image: ] 


Supplementary Table 15.
Supplementary Table 15 Full LME model results including degrees of freedom (Kenworth-Rogers approximation) for the global and reduced models for normalized C extracted by sodium dithionite-HCl (CDit-HCl/Cbulk), separated into frequently and rarely saturated soils by a mean water level of ≤ -0.5. Standard error (se) or standard deviation (sd) are presented with parameter estimates. Horizon class indicates comparisons among the first and second mineral horizon
[image: ]


Supplementary Table 16.
Supplementary Table 16 Full model results for the simple linear regression between C and Fe for extraction FeDit-HCl separately, separated by mean water level of -0.5 m
[image: ]


Supplementary Figures
[bookmark: _Toc22318228][bookmark: _Toc22318227]Supplementary Fig. 1. 
[image: ]
Supplementary Fig. 1 Observed and average temperature and precipitation in water year 2018. Temperature and precipitation were within expected 30-year normals, though rainfall was slightly higher than expected in summer


Supplementary Fig. 2.
[image: ]
Supplementary Fig. 2 Soil properties by horizon vs. mean water level for % clay, C:Nbulk, and pH in 0.01 M calcium chloride solution (Panel C) to 0.5 m soil depth (upper soils). Horizon class is ordered by depth within a core to compare pedogenic horizons across different soil types. Significant models are presented as solid lines (P < 0.05). Where horizon class was not significant, only one model is presented (black line)




Supplementary Fig. 3.
[image: ]
Supplementary Fig. 3 Soil colors and elevations relative to wetland center. Blue dots represent soil sample relative elevation on transect. Horizon designations, colors, and percent redoximorphic concentrations are indicated below each transect point
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Supplementary Fig. 4. 
[image: ]
Supplementary Fig. 4 Simple linear regression of water level measured at transect points biweekly from May to August 2018 and interpolated daily water levels to validate mean water level interpolation (Simple linear regression line in gray, F(1,25) = 174, P = 9.0∙10-13). Dashed line indicates 1:1


Supplementary Fig. 5. 
[image: ]
[bookmark: _Hlk26177734][bookmark: _Toc22318231]Supplementary Fig. 5 Mean FeAAO and FeDCB concentrations for upper horizons (Panel A). Data was separated into two groups for analysis: samples from soils with a mean water level > -0.5 m (frequently saturated soils) and samples from soils with mean water level ≤ -0.5 m (rarely saturated soils). Panel B shows the percent of Fe that is poorly crystalline (FeAAO/FeDCB). Non-significant models not shown. Full statistics in Supplementary Tables 11–13


Supplementary Fig. 6. 
[image: ]
Supplementary Fig. 6 Bulk soil % carbon (Cbulk) versus bulk soil % clay for each of the upper mineral horizons, by transect point. All models were non-significant and therefore are not shown
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Appendix
Appendix A: IRIS Films Analysis
[bookmark: _Hlk50470618]Reducing conditions were measured by Fe-oxide painted Indicator of Reduction In Soils (IRIS) films installation (Rabenhorst 2018) and analysis (Castenson and Rabenhorst 2006). At transect points A–D, five replicate films were installed to 0.5 m depth on April 5–6, 2019 and removed after 30 days to determine the presence of reducing conditions as indicated by Fe oxide paint removal. A preliminary study in April 2018 found no paint removal at transect points D and E; therefore, we assumed 0% oxide paint removal at transect point E in April 2019. 



Appendix B: Calculations with Aggregate Size Classes
For aggregates, we calculated both aggregate mass (massaggregate) and sand-corrected aggregate mass (massaggregate, sand-free). Aggregate associated C (Caggregate) is expressed on a mass basis out of bulk soil excluding rocks > 1 mm (masstotal), equivalent to the concentration of aggregate-associated C. We also corrected aggregate C measured by dry-combustion (Caggregate) for sand content. Sand correction is useful to interpret C across samples of varying sand content (Márquez et al. 2004); however, we decided not to use sand-free values in calculations to compare aggregate-associated C with Fe-associated C, which is out of bulk soil (e.g., not g C per g “sand-free” soil). To calculate the normalized aggregate associated C proportion out of bulk soil C, we calculated Aggregate C * massaggregate for each size class, then we divided by the sum (total) of Aggregate C * massaggregate for the entire sample (Caggregate/Cbulk; Table 1, Eq. 2).


Appendix C: Comparison of Fe Extractions
We compared Fe and C removal across extractions on upper soils to better understand extraction efficiency. A paired t-test between FeDit-HCl and FeDCB revealed no significant difference in Fe extracted by the inorganic (Dit-HCl) and organic (DCB) extractions (paired t-test, t(97.6) = -0.51, P = 0.61). The mean extraction efficiency for total Fe (FeDit-HCl/FeDCB) was 88.9% (standard error = 2.3), with a median of 99.4%.

image4.png
A. C stocks 0-10 cm

Parameter Degrees of Conditional
Fixed Effect (standard error) F P-value freedom R’
Intercept 2.0(1.3)
Water Level (m) -5.9(1.6) 13.0 0.0014 (1,20.3) 0.39
Wetland variance  Residual  Likelihood
Random Effect (sd) variance (sd)  Ratio P-value groups
0.9(0.9 15.9 (4.0 0.10 0.38 5
B. C stocks 10-50 cm
Parameter Degrees of Conditional
Fixed effect (standard error) F P-value freedom R’
Intercept 13.7(1.2)
Water Level (m) 7.5(1.5) 233 9.50E-05  (1,20.5) 0.51
Wetland variance  Residual  Likelihood
Random Effect (sd) variance (sd)  Ratio P-value groups

0.09 (0.3) 143(3.8)  0.002 048 5
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LME Model of % Clay

Global model Reduced model
Fixed effects Beta (se) F-statistic P df Beta (se) F-statistic P df
Intercept 13.3(1.4) 14.5(1.2)
Mean water level (m) 6.4 (1.5) 40.8 9.90E-08 (1,43.1) 6.7 (1.1) 394 1.20E-07 (1,45.2)
Horizon class (1, 2) 2.3(1.7) 2.0 0.17 (1,42)
Mean water level*horizon class 0.1 0.75 (1,42)
n=>50 Residual Between Conditional Residual Between Conditional

Variance  Wetland ~ Variance  Wetland ~
(sd) Variance (sd) Variance

(sd) (sd)

groups = 5 13.33.7) 3.1(1.8) 0.54 13.8(3.7) 3.0(1.7) 0.52
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LME model of pH

Global model
Fixed effects Beta (se) F-statistic P df
Intercept 3.8(0.1)
Mean water level (m) 0.31 (0.08) 3.5 0.067 (1,42.2)
Horizon class (1:2) 0.23 (0.09) 6.4 0.015 (1, 42.0)
Mean water level*horizon class  0.039 (0.12) 11.2 0.0017 (1,42.0)
. Between
Res.ldual Wetland  Conditional

n=>50 Variance . 5

(sd) Variance r

(sd)

groups = 5 0.04 (0.20) 0.065(0.26) 0.76
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Aggregate Size Class Property

Large Macroagg. Small Macroagg.  Microagg. Silt/Clay ANOVA, Tukey's HSD
C:Naggregate 20.1 (0.8)" 19.5 (0.7)° 18.3 (0.7)" 15.2 (0.4)° F(3, 187)=10.9, P <0.0001
Cagereaate 10.1 (2.4) 12.5 (1.2)° 1.8(0.2)° 1.5(0.1)° F(3, 196)=18.3, P <0.0001

Cogarognt/Couiec 0.24 (0.04)° 0.55(0.03)"  0.11(0.01)°  0.10 (0.01)°

F(3, 196)=71.1, P <0.0001
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LME model on Large Macroagg. C, ., .0at (Upper soils)

Global model Reduced model
Fixed effects Beta (se) F-statistic P df Beta (se) F-statistic P df
Intercept 27.6 (4.9) 24.1 (4.42)
Mean water level (m) 18.7(5.1) 12.85 8.5E-04 (1,43.1) 13.2(3.7) 12.48 9.8E-04 (1,44.1)
Horizon class (1, 2) -18.4(5.8) 10.22 0.0026 (1, 42.0) -11.4 (3.7) 9.73 3.2E-03 (1,43.0)
Mean water level * horizon class -11.2(7.2) 2.52 0.13 (1,42.0)
n=>50 Residual Variance Between Wetland Conditional Residual Variance Between Wetland Conditional

(sd) Variance (sd) 7 (sd) Variance (sd) 7
groups = 5 161.5 (12.7) 38.1(6.2) 0.43 166.8 (12.9) 37.6 (6.1) 0.41
LME model on Small Macroagg. C,sgregate (Upper soils)

Global model Reduced model
Fixed effects Beta (se) F-statistic P df Beta (se) F-statistic P df
Intercept 18.5(2.1) 18.18 (1.34)
Mean water level (m) 0.5 (2.6) 0.60 0.44 (1, 44.8)
Horizon class (1, 2) -10.0 (3.0) 11.2 0.0017 (1, 42.0) -11.30 (1.85) 372 2.4E-07 (1,44.0)
Mean water level * horizon class 2.0@3.7 0.28 0.60 (1,42.0)

n=>50 Residual Variance Between Wetland Conditional Residual Variance Between Wetland Conditional
(sd) Variance (sd) 7 (sd) Variance (sd) 7
groups = 5 43.92 (6.63) 0.31 (0.55) 0.43 42.85 (6.55) 0.38 (0.62) 0.43
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LME model on Microagg. C,egregate (Upper soils)

Global model

Beta (se) F-statistic P df

1.6 (0.3)
Mean water level (m) -0.94 (0.39) 2.06 0.16 (1, 44.8)
Horizon class (1, 2) -0.25 (0.44) 0.32 0.57 (1,42.0)
Mean water level * horizon class 1.07 (0.55) 3.83 0.057 (1, 42.0)

Residual Variance Between Wetland Conditional
(sd) Variance (sd) 7
0.95 (0.97) 0.0056 (0.075) 0.26

LME model on silt/clay C,go1ccatc (upper soils)

Global model Reduced model
Beta (se) F-statistic P df Beta (se) F-statistic P df

1.51 (0.26) 1.76 (0.20)
Mean water level (m) -0.39 (0.28) 3.27 0.08 (1,43.3)
Horizon class (1, 2) -0.44 (0.32) 1.96 0.17 (1,42.0) -0.47 (0.20) 5.65 0.02 (1, 44.0)
Mean water level * horizon class ~ 0.049 (0.39) 0.015 0.90 (1,42.0)

Residual Variance Between Wetland Conditional Residual Variance Between Wetland Conditional
(sd) Variance (sd) 7 (sd) Variance (sd) 7
0.49 (0.70) 0.082 (0.29) 0.26 0.50 (0.70) 0.10 (0.32) 0.24
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LME model on Large Macroagg. C, g egate/Coux (upper soils)

Global model Reduced model
Fixed effects Beta (se)  F-statistic P df Beta (se)  F-statistic P df
Intercept 0.43 (0.085) 0.46 (0.075)
Mean water level (m) 0.18 (0.090) 122 0.0011 (1,43.1) 0.22 (0.063) 123 0.0011 (1,44.2)
Horizon class (1, 2) -0.009 (0.10) 0.76 0.38 (1,43.1) -0.15 (0.062) 5.7 0.022 (1, 43.0)
Mean water level * horizon class  0.097 (0.13) 0.60 0.44 (1,43.1)
n=>50 Residual Between  Conditional Residual Between  Conditional
Variance Wetland 7 Variance Wetland 7
(sd) Variance (sd) Variance
(sd) (sd)
groups = 5 0.050 (0.22) 0.010 (0.10) 0.37 0.049 (0.22) 0.010 (0.10) 0.37
LME model on Small Macroagg. C,ggregate/ Couic (upper soils)
Global model Reduced model
Fixed effects Beta (se)  F-statistic P df Beta (se)  F-statistic P df
Intercept 0.46 (0.061) 0.47 (0.042)
Mean water level (m) -0.13 (0.076) 5.8 0.02 (1, 44.9) -0.13 (0.053) 6.1 0.017 (1, 47.0)
Horizon class (1, 2) 0.013 (0.086)  0.023 0.88 (1, 42.0)
Mean water level * horizon class -0.004 (0.11)  0.0017 0.97 (1,42.0)
n=>50 Residual Between  Adjusted R? Residual Between  Adjusted R?
Variance Wetland Variance Wetland
(sd) Variance (sd) Variance
(sd) (sd)

groups = 5 0.036 (0.19) 0 (0) 0.06 0.035 (0.19) 0 (0) 0.1

*wetland variance=0, adjusted R* approximated from linear model




image11.png
LME model on Microagg. C,ggregate/ Couic (upper soils)

Global model Reduced model
Fixed effects Beta (se)  F-statistic P df Beta (se)  F-statistic P df
Intercept 0.053 (0.023) 0.049 (0.020)
Mean water level (m) -0.035 (0.02) 7.03 0.011 (1,42.8) -0.042 (0.02) 7.2 0.010 (1,43.84)
Horizon class (1, 2) 0.052 (0.03) 4.33 0.043 (1, 42.0) 0.061 (0.02) 15.5 0.0003 (1, 43.0)
Mean water level * horizon class -0.014 (0.03) 0.21 0.65 (1, 42.0)
n=>50 Residual Between  Conditional Residual Between  Conditional
Variance Wetland 7 Variance Wetland 7
(sd) Variance (sd) Variance
(sd) (sd)
groups = 5 0.003 (0.06) 0.001 (0.03) 0.44 0.003 (0.05) 0.001 (0.03) 0.45
LME model on silt/clay C,gqyegate/ Coux (upper soils)
Global model
Fixed effects Beta (se)  F-statistic P df
Intercept 0.052 (0.023)
Mean water level (m) -0.015 (0.02) 15.5 0.0003 (1,42.7)
Horizon class (1, 2) 0.023 (0.02) 1.00 0.32 (1, 42.0)
Mean water level * horizon class -0.087 (0.03) 8.94 0.0047 (1,42.0)
n=>50 Residual Between  Conditional
Variance Wetland 7
(sd) Variance
(sd)

groups = 5

0.003 (0.05) 0.001 (0.03)  0.60





image12.png
LME Model of Fep;; ) (frequently saturated soils, mean water level > -0.5 m)

Global Model
Fixed effects Beta (se) F-statistic P df
Intercept 0.23 (0.05)
Mean water level (m) 0.05 (0.15) 32 0.09 (1,15.1)
Horizon class (1, 2) -0.01 (0.05) 0.09 0.77 (1, 14.0)
Mean water level*horizon class  0.30 (0.21) 2.1 0.16 (1,14.0)
Residual Between  Conditional n
Variance (sd)  Wetland 2
Variance
(sd)
groups = 5 0.0009 (0.09) 0.018 (0.14) 0.74 22
LME Model of Fep;; ¢ (rarely saturated soils, mean water level <-0.5 m)
Global Model Reduced Model
Fixed effects Beta (se) F-statistic P df Beta (se)  F-statistic P df
Intercept 6.2 (0.8) 5.9(0.7)
Mean water level (m) 3.1(0.7) 243 7.2 E-05 (1,21.1) 2.7(0.5) 249 4.7E-05  (1,232)
Horizon class (1, 2) -0.6 (1.0) 0.4 0.55 (1,20.0)
Mean water level*horizon class  -0.8 (1.0) 0.69 0.41 (1,20.0)
Residual Between  Conditional n Residual Between  Conditional n
Variance (sd)  Wetland 2 Variance Wetland 2
Variance (sd) Variance
(sd) (sd)

groups = 5 0.65(0.81) 035(0.59) 0.6 28 0.34(0.58) 0.66(0.81)  0.76 28





image13.png
Fixed effects

Global LME Model of Fepp

Frequently saturated soils (mean water level > -0.5 m)

Rarely saturated soils (mean water level <-0.5 m)

Beta (se) F-statistic P df Beta (se) F-statistic P df
Intercept 0.37(0.12) 4.3(0.9)
Mean water level (m)  0.14 (0.12) 14 0.30 (1,18.2) 2.5(0.6) 17.81 34E-04 (1,22.5)
Horizon class (1, 2) -0.05 (0.05) 1.0 0.30 (1,16.6) 0.66 (0.24) 7.69 1.1E-02  (1,21.0)

Residual Between  Conditional n Residual Between  Conditional n

Variance (sd) Wetland ? Variance Wetland ?
Variance (sd) (sd) Variance (sd)

groups =5 0.14 (0.11)  0.008 (0.09) 0.40 22 0.39(0.63) 0.56 (0.74) 0.72 28

*this model failed to converge, so Maximum

Likelihood was used with Satterthwaite Approximation
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Fixed effects

Global LME Model of Fe, ,o

Frequently saturated soils (mean water level > -0.5 m)

Rarely saturated soils (mean water level <-0.5 m)

Beta (se) F-statistic P df Beta (se) F-statistic P df
Intercept 0.32(0.11) 4.9 (0.6)
Mean water level (m)  0.20 (0.10) 3.6 0.076 (1, 16.9) 2.1(0.4) 27.74 1.9E-05 (1,25.0)
Horizon class (1, 2) -0.04 (0.04) 1.1 0.30 (1,15.0) -0.51 (0.16) 9.69 53E-03  (1,21.0)

Residual Between  Conditional n Residual Between  Conditional n

Variance (sd) Wetland ? Variance Wetland ?
Variance (sd) (sd) Variance (sd)

groups =5 0.010 (0.10)  0.002 (0.05) 0.33 22 0.19(0.44) 0.031(0.18) 0.65 28





image15.png
Global LME Model of Fe, yo/Fepcp

All soils together
Fixed effects Beta (se) F-statistic P df
Intercept 117.5 (12.1)
Mean water level (m) 33.9 (4.3) 61.6 7.0E-10 (1, 43.6)
Horizon class (1,2) -15.2(4.2) 13.0 8.1E-04 (1, 43.0)
n=>50 Residual Between  Conditiona
Variance Wetland 17

(sd) Variance (sd)
groups =5 223.8 (15.0) 111.9 (10.6) 0.68
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LME Model of Cp;; ) (frequently saturated soils, mean water level > -0.5 m)

Global Model Reduced Model
Fixed effects Beta (se) F-statistic P df Beta (se) F-statistic P df
Intercept 1.9 (0.25) 1.8(0.2)
Mean water level (m) 1.2 (0.6) 14 0.25 (1, 14.6)
Horizon class (1, 2) -0.84 (0.19) 18.7 0.00 (1, 14.0) -0.66 (0.18) 13.1 23E-03  (1,16.0)
Mean water level * horizon class -1.4 (0.80) 32 0.09 (1,14.0)
Residual Between  Conditional n Residual Between  Conditional n
Variance (sd)  Wetland r Variance Wetland r
Variance (sd) Variance
(sd) (sd)
groups = 5 0.15(0.39) 0.22(0.47) 0.71 22 0.18 (0.43) 0.18 (0.43) 0.62 22
LME Model of Cp;; ¢ (rarely saturated soils, mean water level< -0.5 m)
Global Model Reduced Model
Fixed effects Beta (se) F-statistic P df Beta (se) F-statistic P df
Intercept 7.7(1.1) 6.8 (0.8)
Mean water level (m) 4.4 (1.0 18.1 3.3E-04 (1,22.0) 3.5(0.7) 17.7 3.5E-04  (1,22.7)
Horizon class (1, 2) -3.1(15) 4.1 0.06 (1,20.1) -1.1(0.34) 11.6 2.6E-03 (1,21.1)
Mean water level * horizon class -1.8(1.4) 1.6 0.21 (1,20.1)
Residual Between  Adjusted R n Residual Between  Adjusted R n
Variance (sd)  Wetland Variance Wetland
Variance (sd) Variance
(sd) (sd)
groups = 5 0.80 (0.9) 0(0) 0.55 28 0.82 (0.9) 0(0) 0.54 28

*wetland variance=0, adjusted R* approximated from linear model




image17.png
LME Model of Cp;¢ gci/Chpuix (frequently saturated soils, mean water level > -0.5 m)

Global Model Reduced Model
Fixed effects Beta (se) F-statistic P df Beta (se) F-statistic P df
Intercept 38.1(3.0) 38.1(2.6)
Mean water level (m) -0.5(12.4) 0.29 0.59 (1, 16.9)
Horizon class (1, 2) 17.1 (4.2) 16.7 0.00  (1.14.1) 18.4 (3.5) 27.7 7.7E-05  (1.27.7)
Mean water level * horizon class  11.2 (17.4) 041 0.53 (1,14.1)

Residual Between  Conditional n Residual Between  Conditional n
Variance (sd)  Wetland I Variance Wetland I
Variance (sd) Variance
(sd) (sd)

groups = 5 69.8(8.4)  28(L7) 0.57 22 67.3(82)  3.6(1.8) 0.58 22

LME Model of Cp;¢ gci/Chux (rarely saturated soils, mean water level< -0.5 m)

Global Model Reduced Model
Fixed effects Beta (se) F-statistic P df Beta (se) F-statistic P df
Intercept 128.3 (50.7) 93.3 (11.8)
Mean water level (m) -34.1 (48.1) 0.03 0.88 (1,23.7)
Horizon class (1, 2) 32.7(70.1) 0.22 0.64  (1,20.1)  115.1(15.6)  54.8 2.0E-07 (1,22.0)
Mean water level * horizon class  80.4 (66.7) 1.5 0.24 (1,20.1)
Residual Between  Adjusted R* n Residual Between  Adjusted R* n
Variance (sd) Wetland Variance Wetland
Variance (sd) Variance
(sd) (sd)

groups = 5 1708 (41) 115 (11) 0.68 22 1692 (41)  85.6 (9.3) 0.68 28





image18.png
Simple linear regression for Cpync (frequently saturated soils, mean water level >0.5 m)
‘Wet upper soils (depth to water table <0.5 m)

Global model Reduced

Fixed effects Beta (se) F-statistic P Beta (se) F-statistic P
intercept 1.2(0.4) 1.8(0.2)
Fepzc (ng Fe g soil) 2.7 (1.5) 1.60 0.22
horizon class (1 or2)  0.13(0.5) 6.30 0.02 -0.66 (0.23) 6.8 0.017
Fe*horizon class 3.6(2.0) 3.20 0.09

n=21 Adjusted R*=0.28 n=21 Adjusted R* =0.21

df=3.18 df=1.20

Simple linear regression for Cp; g (rarely saturated soils, mean water level <-0.5 m)

Global model
Fixed effects Beta (se) F-statistic P
intercept 0.02 (0.6)
Fepisc (mg Fe g soil) 1.1(0.20)  19.8 0.0001
horizon class (1 or2) 1.4 (1.0) 17.0 0.0003
Fe*horizon class -0.86 (03.1) 7.80 0.01
n=28 Adjusted R* = 0.61

df=3.24
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image1.png
Elevation relative Saturation Maximum
Transect to center of Mean water Minimum Maximum Days water  events to -0.5  Percent IRIS
Point wetland (m) level (m)  water level (m) water level (m) level >-0.5 m m removal (2019)
A 0.4 (0.1)° 0.1(0.1) 0.5 (0.1)° 0.4 (0.1  353.4(9.7)"  1.8(0.6)" 96.6 (1.9)"
B 0.8 (0.1)° 03(0.0)°  -0.8(0.1)™ 0.1(0.1°  279.6(21.3)" 3.4 (0.7)™ 99.6 (0.4)°
C 1.2(0.1)° 0.7 (0.1)° -1.3(0.1)° 02(0.1)°  137(43.7)° 4.6(0.7)°  21.6(13.9)"
D 1.6 (0.1)™ -1.00.DY -l @D  -0.5(0.0)° 7.4 (6.2)° 1.4 0.7) 0.4 (0.1)°
E 1.8 (0.1) -1.2(0.1)° -1.8 (0.1)° 0.6 (0.1)° 0.2 (0.2)° 0.2 (0.2)° NA
ANOVA, F(4,20)=38.4, F(4,20)=47.3, F(4,20)=30.7, F(4,20)=42.2, F(4,20)=50.6, F(4,20)=7.3, F(3,16)=66.3,
Tukey's HSD  P<0.0001 P<0.0001 P<0.0001 P<0.0001 P<0.0001 P=0.00088 P<0.0001
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Transect Horizon Depth  Texture Percent Percent Bulk Density AAO extracted Fe DCB extracted Fe Fepinci (mg Cpienici (g Large Macroagg. Small Macroagg. Microaggregate Silt and Clay C
Wetland _Point Number Horizon  (cm) Class Clay C C:N__pH (gsoilem™) (mgFeg’soil)  (mgFeg'soil) Feg'soi) Cg'soil) C(mgCg’soi) CmgCg’soil) CamgCg’soil) (mgCg’soi)
QB A 1 A 1638 Salo 104 77 184 38 03 02 0.1 01 24 857 41 0.0 0.0

2 Bgl 3880  Silo 165 24 203 39 04 02 01 01 1.0 277 02 00 00

B 1 OA 7-24  salo 72 106 165 34 03 02 03 03 25 49.6 371 21 09
2 A 2453 LoSa 73 45 198 39 09 02 01 01 2.0 279 139 13 08

c 1 AL 1330 Salo 73 52 191 36 09 03 03 02 20 171 336 26 22
2 A2 30-50  Salo 13 32 223 40 11 01 01 01 24 189 72 1.9 12

D 1 A 922 Losa 62 43 314 30 03 18 23 22 33 96 246 07 06
2 Bwl _ 22-34  LoSa 72 17 338 40 08 1.9 38 32 38 22 9.7 14 16

E 1 A 818  LoSa a1 23 296 33 10 14 25 26 22 10 126 31 10
2 Bwl _ 18-35 LoSa 62 10 321 40 12 13 29 25 2.0 06 72 09 06

DB A 1 A 5-24 Lo 184 29 147 35 10 02 03 03 13 12 195 25 22
2 Btgl 2450 Lo 219 11 143 37 15 04 05 05 06 00 37 2.0 11

B 1 A 822  salo 63 29 179 34 12 00 01 01 09 09 127 23 26
2 AB 2235 silo 73 10 200 38 15 00 02 01 05 00 22 17 2.1

c 1 A 417 salo 103 45 248 34 09 26 40 43 50 203 142 24 20
2 Bwl _ 17-33  Salo 125 13 229 40 1.0 25 56 42 3.1 03 83 12 13

D 1 A 717 salo 71 46 294 32 10 17 29 32 28 48 148 17 23
2 Bw 17-39  Salo 120 08 * a3 12 08 37 33 2.1 02 4.1 12 12

E 1 A 515 salo 101 27 276 37 09 19 42 a4 40 79 138 12 18
2 Bwl 1540  Salo 114 08 * a3 14 09 47 37 22 03 44 16 15

8 A 1 AL 1233 salo 142 32 165 44 09 03 04 03 16 11 244 19 22
2 A2 3369 Salo 155 15 165 44 12 03 05 03 08 00 103 15 13

B 1 AL 922 salo 81 46 168 42 10 04 06 03 21 213 157 12 09
2 A2 2269 Salo 105 20 215 45 13 01 02 02 13 12 15.1 1.9 14

c 1 AL 7-16  Salo 61 43 199 36 08 14 25 22 38 218 110 a1 17
2 A2 1632 Salo 83 22 214 44 11 18 25 22 29 3.0 131 17 17

D 1 A 626  Losa 52 12 223 44 11 10 26 19 19 13 74 13 17
2 Bwl 2646 LoSa 52 07 288 46 13 09 29 2.1 11 02 3.9 17 17

E 1 A 5-11  LoSa 32 30 187 38 09 07 20 16 19 63 143 16 11
2 Bwl _ 11-36 _ LoSa 41 06 275 44 12 05 21 16 1.0 02 32 08 1.0

GN A 1 A 522 Lo 25.0 62 139 36 06 04 03 03 23 56.6 7.0 05 07
2 Bwl 2240 Lo 269 26 133 37 08 03 03 03 14 209 36 05 04

B 1 A 935  salo 83 49 181 34 09 01 01 02 17 167 215 32 18
2 Bw 3555  Silo 115 16 196 37 15 01 01 01 09 01 143 1.9 14

c 1 A 7-19  Ssalo 143 68 268 34 07 31 46 46 57 168 210 13 20
2 Bw 1938 Salo 62 19 290 39 11 18 49 49 26 03 9.1 12 12

D 1 A 612 salo 73 25 321 33 09 15 28 34 27 47 133 10 17
2 Bwl _ 12-29  Salo 81 12 365 39 12 13 3.0 3.0 23 07 65 13 24

E 1 A 514 salo 63 25 285 34 11 14 23 21 21 a1 152 46 20
2 Bwl _ 14-31  Salo 92 10 374 41 15 11 34 32 29 02 50 11 22

ND A 1 A 535 salo 147 58 160 40 09 02 02 02 22 257 236 15 09
2 Bt 35-51  Salo 19.0 15 178 41 13 01 01 01 09 60 108 11 06

B 1 A 528  salo 74 20 258 39 07 01 01 01 08 04 133 27 27
2 Bw 2845  Silo 94 13 266 40 14 01 01 01 07 00 86 2.1 18

c 1 A 65-20 Salo 123 50 287 37 09 32 53 53 60 89 30.0 50 47
2 Bwl _ 20-52  Salo 126 05 * a3 13 12 5.0 47 11 01 34 14 12

D 1 A 10-16  Salo 73 a1 297 34 11 17 30 26 26 62 253 48 21
2 Bwl _ 16-52  Salo 104 05 * 40 14 06 4.0 38 11 01 22 09 11

E 1 AE 612 salo 51 31 283 29 08 10 21 18 15 60 246 32 23
2 Bwl _ 12-61  Salo 94 05 * 36 14 05 37 27 1.0 01 22 09 12
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LME Model of C,,;;, on mineral soil horizons

Global model Reduced model
Fixed effects Beta (se) F-statistic P df F-statistic P df
Intercept 11.9 (1.5)
Mean water level (m) 3.3(1.8) 3.0 9.00E-02 (1,42.1) 12.2 1.00E-03 (1,44.1)
Horizon class (1,2) -3.3(0.6) 30.7 2.10E-06 (1,42.0) 56.0 2.60E-09 (1,43.0)
Mean water level*horizon class -0.8 (0.7) 1.1 0.3 (1, 42.0)
n=150 Residual Variance  Between Conditional Between  Conditional

(sd) Wetland 2 Wetland 2
Variance Variance
(sd) (sd)

groups = 5 1.7 (1.3) 0.4 (0.6) 0.62 0.39 (0.62) 0.62





