
Role of groundwater depth and salinity in  
distribution of coastal forest communities in  

Everglades National Park  
Sonali Saha – The Institute for Regional Conservation, Miami, FL 

Jimi Sadle – Everglades National Park, Homestead, FL 



 





Saha et al (2011) 
Climatic Change 

Hypothesis 1: Plant communities aligned along well defined elevation 
gradient. Salinity is correlated with elevation 

Hypothesis 2: Hardwood species are most susceptible to SLR followed 
by buttonwood and associated rare taxa 



Piscidia piscipula 

Capparis flexuosa Eugenia foetida 

Conocarpus erectus Chromolaena frustrata 



Field studies to test hypothesis 1 

• Measure depth and salinity regime of 
groundwater in buttonwood-hardwood 
hammock complex  

• Get precise elevation 

 



Installed 1 m deep wells  
in marl soil  

  

Elevation at each well 
location obtained using 
Sokkia GPS   

 

2-Hardwood 
hammocks 
 
 
 
 
12-Buttonwood 
hammocks 
 
 
 
 
5-Buttonwood 
prairies 
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Hardwood hammock 
(0.295 cm NAVD88) 

Collapsed hardwood 
hammock (0.301 cm 
NAVD88) 

Buttonwood forest 
(0.401 cm NAVD88) 



MSL (- 0.16 m ) 
NAVD88 

Buttonwood / Hardwood 
0.22 to 0.41 m NAVD88 



Stable isotopes analyses- bridge between 
mechanisms and empirical data 

• The knowledge of where plants are getting 
water from- shallow or deep soils and or 
groundwater along with data on salinity will 
help us understand- 

a) the distribution of native plant communities 

b) the results from experimental studies in the 
context of sea level rise 



1. We collected groundwater and soil from  

•  0-5 cm 

•  5-15 cm 

• 15-30 cm 

2. Plant stems from target species from individuals 
near the wells 

3. Analyzed the samples at Stable Isotopes 
Laboratory at University of Miami to obtain values  

of δ18O, δ2H 



0.14 ‰ 

5-15 cm ( -0.05‰) 

0- 5 cm  (3.1‰) 

 15- 30 cm (-0.25‰) 

Groundwater (-0.9 ‰) 

Stable isotopic signatures (δ18O in parts per mil- ‰) of plant stems 
in buttonwood hammock suggest that Buttonwood and Capparis- 
common species of buttonwood forests, take water from shallow 
pools of water 



-0.8 ‰ 

-1.6 ‰ 

  -0.6 ‰ 

-1.4 ‰ 

0.2 ‰ 

Stable isotopic signatures (δ18O in parts per mil- ‰) of Jamaican 
dogwood (Piscidia piscipula), a hardwood hammock species indicate 
that they access deeper water pools  



Experimental study to test hypothesis 2  
(conducted at University of Florida’s TREC campus) 

 
• How do saplings of focal species respond to different 

levels of salinity? We measured- transpiration rates, 
growth rates, final biomass and survival over a 10 month 
period. Plants were irrigated by –  

 

• Tap water 

Salt solutions of following concentration 

• 5 PPT 

• 15 PPT 

• 30 PPT 

 





Sapling mortality in the shadehouse  
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What we have learned so far… 

• Buttonwood hammocks occur in areas with strongly 
brackish to saline groundwater. 

• Buttonwoods show decline in transpiration and 
biomass but acclimatize to strongly brackish water 

• Hardwood hammock species occur sporadically in 
areas with saline groundwater, show significant 
mortality when exposed to strongly brackish water 

• Hardwood hammocks are not shielded from 
exposure to saline water in terms of elevation and 
are highly susceptible to increases in salinity 
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