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Table S1: Marsh, site, core IDs, location, elevation and length (O’Keefe Suttles et al., 2021) 
Marsh Site Core ID Latitude Longitude Core 

Elevation 
(m, 
NAVD88) 

Core 
length 
(cm) 

Quivett 
Creek Natural 

QCNA 41.74713 -70.14275 1.298 71 
QCNB 41.74700 -70.14286 1.260 74 

Restored QCRA 41.74673 -70.14388 1.383 72 
Bass 
Creek 

Natural BCNA 41.71575 -70.24023 1.425 78 
BCNB 41.71634 -70.24052 1.408 73 

Restored BCRA 41.71596 -70.23595 1.510 73 
BCRB 41.71614 -70.23612 1.522 73 

Stony 
Brook 

Natural SBNA 41.75470 -70.11496 1.326 70 
SBNB 41.75499 -70.11481 1.447 72 

Restored SBRA 41.75255 -70.11337 1.307 80 
SBRB 41.75296 -70.11286 1.273 68 

Boat 
Meadow 

Natural BMNA 41.80247 -69.98717 1.158 66 
BMNB 41.80291 -69.98728 1.240 70 

Restored BMRA 41.80120 -69.98638 1.014 76 
BMRB 41.80058 -69.98568 0.962 56 

Scusset Restored SMB 41.77822 -70.51978 0.484 168 
Natural MCA 41.75978 -70.48632 1.066 78 

MCB 41.75978 -70.48613 0.876 84 

 
  



 
Table S2: Marsh elevation, porewater and creek salinity, porewater level and recent (since 2000) and historic (prior to 2000) vertical and 
carbon accretion (O’Keefe Suttles et al. 2021, 2022) 
Marsh Site Marsh Elevation 

(m, NAVD88) 
Salinity1 Mean 

porewater 
level (m)1 

Recent Mean 
Vertical 
Accretion 
Rate (mm y-

1) 

Historic 
Mean 
Vertical 
Accretion 
Rate (mm y-

1) 

Recent Mean 
Carbon 
Accretion 
Rate (g C m-2 
y-1) 

Historic Mean 
Carbon 
Accretion Rate 
(g C m-2 y-1) 

Bass 
Creek 

Natural 1.5355 ± 0.1446 26.1 ± 6.4 -0.12 ± 0.08 3.8±0.8 4.3±2.6* 146±45 165±108* 
Restored 1.5681 ± 0.2710 34.1 ± 7.9 -0.14 ± 0.07 4.0±2.0† 1.3±0.4*† 170±79 52±29* 
Creek  24.8 ± 4.4      

Boat 
Meadow 

Natural 
1.2974 ± 
0.1237* 

25.9 ± 1.7 -0.03 ± 0.03 
6.4±1.8† 5.2±1.7*† 233±56*† 164±54*† 

Restored 
1.0600 ± 
0.0712* 

20.9 ± 2.3 -0.10 ± 0.06 
5.5±1.2† 3.6±1.3*† 138±27*† 93±22*† 

Creek  14.8 ± 8.1      

Quivett 
Creek 

Natural 
1.2693 ± 
0.2749* 

20.1 ± 1.6 -0.07 ± 0.07 
8.0±2.7*† 3.8±1.4*† 391±157*† 167±79† 

Restored 
1.3740 ± 
0.0956* 

17.3 ± 3.1 -0.06 ± 0.05 
4.3±1.8* 2.5±0.5* 240±28*† 134±35† 

Creek  7.3 ± 8.7      

Scusset 

Natural 
1.2600 ± 
0.1907* 

29.8 ± 0.3 -0.15 ± 0.02 
7.9±6.0* 5.1±2.3* 261±57† 165±59† 

Restored 
0.5630 ± 
0.0982* 

30.2 ± 0.8 -0.04 ± 0.02 
13.4±5.6*† 2.6±1.5*† 287±153† 81±64† 

Creek  27.7 ± 4.1      

Stony 
Brook 

Natural 
1.3960 ± 
0.2347* 

22.3 ± 3.8 -0.10 ± 0.07 
5.0±2.6 3.6±1.8* 238±104 165±78 

Restored 
1.2106 ± 
0.2563* 

19.2 ± 3.0 -0.06 ± 0.045 
3.4±0.9† 2.3±0.9*† 152±27 122±100 

Creek  5.3 ± 8.8      

*Indicates p <0.05 in Welch two sample t-test (R version 4.0.2) between natural and restored 
sites during the same period. 
†Indicates p<0.05 in Welch two sample t-test (R version 4.0.2) between recent and historic 
periods at same marsh site. 
1T-tests were not done on salinity or water table depth data because 15-minute sensor data 
produced sufficiently large measurement numbers that mean and standard deviation are better 
difference metrics.  
 



 
Figure S1: Histogram of marsh platform elevation measurements at natural and restored sites. At 
three sites, Boat Meadow, Scusset Creek and Stony Brook, the restored marsh has an elevation 
deficit compared to the natural marsh. Elevation measured with an RTK GPS, with an accuracy of 
±2 centimeters, referenced to NAVD88. 
 
  



 

 
Figure S2: Porewater and creek water salinity at natural and restored sites. The shaded region 
indicates the 25 to 75% interquartile range, with the dark line at 50%; the lines represent values 
1.5 times greater and less than the interquartile range. Outliers are indicated with circles. At 
Scusset and Bass Creeks, the restored marsh had higher salinity than the natural marsh, while 
porewater at Boat Meadow, Quivett Creek and Stony Brook was saltier in the natural marsh. The 
surface creeks typically had lower salinity with greater variability. 
 
 
 
 



 
Figure S3: Probability density functions for water depth at wells relative to the land surface 
(dashed line) at restored and natural sites. The restored marsh at Scusset Creek and Stony Brook 
have higher water tables, indicating more saturated conditions. The density function in R (v. 
4.0.2) computed kernel density estimates, number of water level observations for each marsh 
(Bass Creek-23,391; Boat Meadow-4,206; Quivett Creek-,24596; Scusset Creek-7,563; and Stony 
Brook-21,412). 
  



 
 

 
Figure S4: Distribution of flooding frequency across the surveyed elevation points of the marsh 
surface. The density function in R (v. 4.0.2) computes kernel density estimates, the number of 
elevation measurements where flooding frequency was evaluated varied across each marsh site: 
Bass Creek natural: 53; Bass Creek restored: 55; Boat Meadow natural: 93; Boat Meadow 
restored:62; Quivett Creek natural: 91; Quivett Creek restored: 59; Scusset natural: 54; Scusset 
restored: 59; Stony Brook natural: 214; Stony Brook restored: 194. At Bass Creek and Stony 
Brook flooding frequency was similar between the restored and natural sites, although Bass 
Creek experienced increased flooding compared to Stony Brook. Boat Meadow and Scusset 
Creek natural marshes experienced much less flooding than the restored marshes, while the 
opposite was true for Quivett Creek. 
 
 



 
Figure S5: left) Marsh surface elevation trajectories from sediment cores of the natural marsh 
(Mill Creek) and impounded and restored periods at the Scusset Creek marsh. Elevation gain 
increased sharply following partial restoration of hydrology in 2001. Median water levels in the 
tidal creeks (corresponding to the median lines in right plot) are indicated at the years 1960 
(impounded, (U.S. Geological Survey, 1996)), 2001 (restored) and 2019 (natural). right) Box and 
whisker plots of Scusset Creek water level elevations prior to restoration, after restoration and at 
a nearby natural wetland. Note that prior to restoration the tidal range was considerably 
compressed and mean water levels were much higher in Scusset Creek marsh. Restoration 
increased the tidal range and lowered mean water levels, however, the high tide levels are still 
suppressed compared to a nearby natural site, indicating that the sluice gate continues to inhibit 
tides.  



 
Figure S6: Vertical accretion rates at the ten marsh sites versus platform surface elevation. The 
increase in vertical accretion with lower elevation suggests that many of these marshes sit 
relatively high within the tidal frame. Elevation within the tidal frame controls flooding 
frequency, which plant biomass, soil organic matter decomposition rates, and sediment 
deposition, which influence accretion rates, are all dependent on. 
 


