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INTRODUCTION 
 SALTEx is a field experiment designed to simulate the effects of saltwater 
intrusion in a tidal freshwater marsh to help GCE scientists understand and 
predict changes resulting  from  chronic and acute salinization driven by sea 
level rise and climate variability. 
 

METHODS 
 Located on the Altamaha River, the 31 SALTEx plots, each 2.5 m by 2.5 m, 
are assigned to one of five treatments, each with six replicates, that simulate: 
• Chronic salinization from sea level rise (Press - PR) 
• Acute salinization from seasonal drought or low river flow (Pulse - PU) 
• Increased freshwater inundation (Fresh - F) 
• …or serve as experimental controls (Control - C, Control with siding - CS). 
 

RESULTS 
Porewater 
 Chloride concentrations increased in the Press plots shortly after the treatments 
were initiated in April 2014, and elevated concentrations have been maintained up to 
the present (Figure 1a). Sulfate concentrations also increased in the Press plots 
beginning in April 2014, remained elevated relative to other treatments (data not 
shown), and led to increased sulfate reduction as evidenced by elevated porewater 
sulfide concentrations (Figure 1a). 
 In the Pulse plots, chloride (and sulfate) concentrations increased in October 
2014 and 2015 when the (pulse) treatment was applied (Figure 1b), but decreased to 
background levels once treatments were halted. 

Figure 1. Mean (n=6 replicates) a) porewater chloride and b) sulfide concentrations for the 
five different treatments. Different letters represent differences  (p<0.05) between treatments 
for a given month according to Tukey’s Honestly Significant Different Test. 
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Vegetation 
 Ludwigia, a ground cover species, declined almost immediately following 
initiation of the Press treatments (Figure 2a) . Polygonum, a soft-stem 
emergent species, declined shortly thereafter, beginning in June 2014 (Figure 
2b). Cover of two other emergent species, Zizaniopsis and Pontederia, 
decreased in the Press plots beginning in fall 2014 and remained low compared 
to the other treatments throughout 2015 (Figures 2c and d). 
 In the Pulse plots, percent cover of Ludwigia declined the first year (2014) 
and did not recover in 2015 (Figure 2a). The other three species were 
unaffected by the Pulse treatment. 

Carbon Cycling 
 Net ecosystem productivity decreased in the Press plots beginning in 
summer 2014, several months after treatments were initiated, and remained 
suppressed throughout 2015 (Figure 3a).  Methane emissions also declined in 
Press plots in 2014 and with significantly lower emissions measured in 2015 
(Figure 3b). 
 Net ecosystem productivity and methane emissions were unaffected by the 
Pulse treatments (Figure 3). 

a) 

b) 

Figure 3. Mean (n=6 replicates) (a) net ecosystem productivity (NEP) and (b) methane emissions 
over time in the five treatments. * denote significantly lower NEP in Press plots relative to other 
treatments (p<0.05) according to Tukey’s Honestly Significant Difference Test. 

CONCLUSIONS 
 Addition of brackish water to Press plots resulted in immediate increases in porewater 
chloride and sulfate with a concomitant increase in sulfate reduction and porewater sulfide. 
Porewater ammonium-N also increased in response to Press addition of brackish  water (data 
not shown). Addition of brackish water to Press plots led to the loss of soft-stem vegetation, 
Ludwigia and Polygonum, and later, reduced cover of Pontederia and Zizaniopsis. Net 
ecosystem productivity decreased in Press plots and was linked to the loss of emergent 
vegetation. Methane emissions also declined in Press plots relative to other treatments.    
 Pulse additions of brackish water resulted in temporary increases in porewater chloride 
and sulfate that declined to background levels once treatments were halted. In the Pulse plots, 
Ludwigia disappeared during year 1 of treatment additions, and did not recover when treatments 
were stopped.   
 Our findings indicate that chronic (Press) additions of brackish water have immediate 
effects on porewater chemistry that have a cascading and detrimental effect on freshwater 
marsh emergent vegetation and ecosystem processes. Stay tuned….    
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 Figure 2. Mean (n=6 replicates) percent cover of the four dominant species (a. Ludwigia, b. 

Polygonum, c. Pontederia and d. Zizaniopsis) over time in the five treatments. 
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