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Figure 2. Long Marsh Soil/Peat Profile. Soil layers revealed in 2014 after tidal restoration eroded away the low marsh area near 
MDOT transect 2. Soil classification lines and descriptions were added to the photo (credit Matt Craig) by USDA soil scientist Dave 
Wilkinson. 
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Figure 3.Transect and Sub-study Locations on Long Marsh. Image shows 10 of the 12 MDOT vegetation transects (red). This study 
focused on changes occurring along transects 4, 6, and 9 (labeled). A-E marks the locations of plots used in the Typha aboveground 
biomass sub-study (purple). R marks the downstream reference (red). The entire project area is approximately 2 kilometers long. 



 
 

43 
 

 
Figure 4 Typha border shift. Shift in position of the border between Typha and other 
vegetation reflects extensive mortality following tidal restoration. 
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Figure 5 Total Vegetation Cover Before and After Tidal Restoration. The x-axis shows 
plots in order along the transects, from the tidal creek (Plot 1) to the uplands (on the 
extreme right). The y-axis shows total percent cover of vegetation present in each plot. 
Values can exceed 100% because some plant species overtop others, allowing for 
multiple layers of vegetation. The lines provide visual continuity for data collected in 
each respective year but smoothing is not indicative of actual data. 
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Figure 6. Total Spartina Cover Before and After Tidal Restoration. The x-axis shows 
plots in order along the transects, from the tidal creek (Plot 1) to the uplands (on the 
extreme right). The y-axis shows total percent cover of vegetation present in each plot. 
Values can exceed 100% because some plant species overtop others, allowing for 
multiple layers of vegetation. The lines provide visual continuity for data collected in 
each respective year but smoothing is not indicative of actual data. 
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Figure 7 Total Typha Cover Change Before and After Tidal Restoration. Purple circles indicate the total percent 
cover of Typha along MDOT sampling transects in 2013, and the orange triangles 2014. On the x-axis are plots along 
the transects, from the tidal creek on the left to the uplands on the right. On the y-axis is the percent cover of total Typha  
species present. 
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Figure 8 Mean Transect Changes in Salinity Indicator Score. The red dotted line 
indicates no change from 2013 to 2014. The y-axis reflects the amount of change in 
salinity index score for each sampling plot at all of the 12 MDOT vegetation sampling 
transects (shown on the x axis). The blue markings show the mean change in salinity 
index score for each transect.  
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Figure 9 Nonmetric Multidimensional Scaling (NMDS) Ordination with Dominant 
Species Pattern. NMDS scaling plot based on analysis of data from both 2013 and 2014.  
Colors reflect results of the cluster analysis. Colors depict categories assigned by the 
cluster analysis; names reflect interpretation based on which species dominate the plots. 
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Figure 10 Relationship between Salinity Index and NMDS Ordination Axis 1. The correlation between NMDS Axis 1 and the Salinity 
Index is highly statistically significant (p < 0.001). 
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Figure 11 Randomization: Assessment of the Salinity Index’s Vulnerability to Misclassification of Individual Species.  
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Figure 12 Vegetation Zones on Elevation Profile: Transect 4 in meters NAVD 88. The x-axis shows the distance from the tidal creek. 
The y-axis shows elevation. Colors indicate the dominant plant species, as listed in the image (T. ang = Typha angustifolia; T. lat = T. 
latifolia; red indicates presence of upland vegetation). 
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Figure 13 Vegetation Zones on Elevation Profile: Transect 6 in meters NAVD 88. The x-axis shows the distance from the tidal creek. 
The y-axis shows elevation. Colors indicate the dominant plant species, as listed in the image (T. ang = Typha angustifolia; T. lat = T. 
latifolia; red indicates presence of upland vegetation; brown shows unvegetated bank of the tidal creek.). 
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Figure 14 Vegetation Zones on Elevation Profile: Transect 9 in meters NAVD 88. The x-axis shows the distance from the tidal creek. 
The y-axis shows elevation. Colors indicate the dominant plant species, as listed in the image (T. ang = Typha angustifolia; T. lat = T. 
latifolia; red indicates presence of upland vegetation; brown shows unvegetated bank of the tidal creek.
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Figure 15 2014 Mean Pore Water Salinity in Typha Biomass Plots. Downstream 
reference mean (R) 5.8 ± 1.10 SE; Upstream plot means (A) 17.5 ± .95 SE; (B) 26.4 ± .69 
SE; (C) 23.2 ± 1.95 SE; (D) 26.7 ± .91 SE; (E) 12.4 ± .61 SE. Pore water salinity was 
taken within two hours of predicted low tide on June 28, July 19, August 4, August 14, 
and September 18 in 2014 at the same location where aboveground biomass was 
collected. Points are shown with 1 SE bar.
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Figure 16 2014 Brackish Zone Pore Water Salinity Levels. Pore water salinities along vegetation transect are consistent with Typha 
survival at the reference ((1)(mean = 5.28 ppt ± 1.19 SD)) and Typha mortality upstream: ((4)(mean = 26.27ppt  ± 2.17 SD)); ((6) = 
28.27 ppt ± 3.31 SD)); ((9)(mean = 20.28 ppt ± 2.60 SD)). Dominant species and elevations along the x-axis for transects 4, 6, and 9 
indicate spatial context of pore water wells.  For each transect, one well was in the high marsh halophyte zone (yellow or blue), three 
were inside the 2013 brackish zone (purple), and one was located in the glycophytic zone (orange). Horizontal scale varies. 



 
 

2 
 

 
Figure 17 2014 Typha Robustness. Each black dot represents the mean green index (GI) score in sampling quadrants along three 
replicate transects located near to MDOT transects. On the x-axis the distance along the transect from the high marsh to the upland are 
shown. The reference transect and transect 9 are much shorter than transects 4 and 6 and are shown to scale. This demonstrates the 
respective thin or thickness of the brackish zone dominated by Typha. On the y-axis the green index (GI) indicates robustness of 
Typha plants at each transect.
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Figure 18a 2013 Green Typha and Figure 18b 2014 Brown/Dead Typha. Bright green 
robust T. angustifolia at transect 4 in 2013 is shown above in contrast with dead brown 
standing Typha remaining in the same location in 2014 below.  
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Figure 19 Typha Aboveground (Living and Dead) Aboveground Biomass. Change in Typha aboveground biomass between 2013 and 
2014 at the high marsh brackish transitional zone, which was dominated by robust Typha in 2013. Locations of plots are indicated in 
Figure 3. 


