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Abstract 

Sabal palmetto, a plant that is common to coastal Louisiana,was studied to assess the damage to its leaves 

caused by the Deepwater Horizon Oil Spill and Hurricane Isaac. Its leaves are the dominant portion of the 

plant. The leaves are covered with epicuticular wax. Thisepicuticular wax is the first barrier to environmental 

stress. The wax has a characteristic shape and pattern. The shape and pattern are due to the genetic make-up 

of the organism and the environment. The characteristic shape and pattern was viewed under natural 

conditions using Scanning Electron Microscopy (SEM). While environmental stresses can alter the 

epicuticular wax shape and pattern, samples of S. palmetto collected in early 2011, show little difference in 

epicuticular wax shapes and patterns when compared to plants not affected by the Deepwater Horizon BP oil 

spill. This same area was also affected by strong persistent winds and flooding from Hurricane Isaac. The 

data show that these environmental factors did not adversely affect the epicuticular wax on the leaves of S. 

palmettoeither. 
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1. Introduction 

The 2010 Deepwater Horizon BP Oil Spill deeply affected Louisiana. Traces of oil were tracked well into the 

Louisiana marshes and all along the Gulf of Mexico coastline (Peterson, 2015). Historical losses and impact to 

the economy and natural ecosystems were recorded (Blum et al, 2015).  Even though steps were taken to 

mitigate the problem, the shores in Alabama still contain traces of oil (Middleton et al, 2015 and Hayworth, 

2015).  

In Louisiana’s coastal ecosystems the dominant organ in shrubby plants like Sabal palmetto is the leaf. These 

leaves are covered by a cuticle and epicuticular wax. These epicuticular waxes have a particular shape and 

pattern that is unique to the species and the ecosystem (Barthelott, et al., 1998).  It has been documented in 

other palms like that of Serenoarepens that species share the same overall characteristics but if individual 

members of the same species are in different areas they may exhibit differences in the outward appearance of 

the epicuticular wax (Essig et al., 2000). Epicuticular plant waxes serve as an added barrier for plants. Plants 

in environmentally stressed areas sometimes exhibit changes in their epicuticularwaxes, therefore if S. 

palmetto is adversely affected by environmental disturbances it should be evident in the epicuticular wax 

shape and pattern (Baker, 1974 & Shepherd and Griffiths, 2006).  

  

The Wetland Research Center continues to monitor the effects of disturbances. Flooding, nutrient level 

changes, sediment changes, marsh dieback, and other changes are noted. Studies have not indicated affects at 

the individual plant level for palms (Mishra et al., 2012). In 2011 leaves of S. palmetto were viewed using the 

SEM to see if there were any lasting changes caused by the Oil Spill. These leaves showed no apparent 

changes in wax structures and/or patterns. In August 2012, the same coastal area of Louisiana was hit by 

Hurricane Isaac.In an effort to continue monitoring the health of individual plants along the coastline, this 

study compares the foliar epicuticular wax of S. palmetto taken before Hurricane Isaac with the foliar 

epicuticular wax  of  S. palmetto taken after Hurricane Isaac using Scanning Electron Microscope (SEM). 

Plant collections were taken in December 2012 to determine if there were any lasting effects of the hurricane 

on the epicuticular wax of the leaves of S. palmetto. If there is a change this indicates that there may be lasting 

affects to other parts of the ecosystem as well, this includes plants.  

2. Materials and Methods 

Plants were collected along the canals in Port Sulphur, LA on December 9, 2012. These canals receive water 

from the Mississippi River and the Gulf of Mexico. Other studies showed that the Deepwater Horizon Oil spill 

could not be directly linked to changes in metabolism changes (Ostrom et al, 2014). The locations were the 

same locations used in the previous 2011 study of the effects of the 2010 BP oil spill (unpublished data). In 

August 2012, this same area was affected by Hurricane Isaac. The collections were stored in a refrigerator for 

a few days until they could be placed in a plant press using standard pressing materials and procedures 

(Anderson, 1999). However, drying procedures varied from traditional procedures in that the vertical plant 

press was stored in a dry room at approximately 28C with a constant air flow and light source. Plants stayed in 

the plant press for 25 days. The plants were removed from the plant press and small cross-sections of the 

leaves were cut. Micrographs were then taken of the leaf cuttings at LSU’s Socolofsky Microscope Center 
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using the Scanning Electron Microscope (SEM).  Standard SEM procedures were used (Pathan, et al., 2008). 

The cut samples were placed onto tabs so that they could be sprayed with platinum using the EMS 550x 

Sputter coater with 15 nm platinum at approximately 25mA.  

Once this process was done the platinum coated samples were viewed using the JEOL JSM-6610LV Scanning 

Electron Microscope. Only the adaxial surface was viewed. This is the surface that is most exposed to the 

environment. The micrographs were then compared to micrographs taken in 2011 to see if there were 

structural and/or pattern differences. 
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3. Results and Discussion 

 

Fig. 1 Scanning Electron Micrograph of adaxial surface ofS. palmettotaken in 2015, Houston, TX area. There 

are protrusions of wax present outside the cuticle.  

 

Fig. 2.Scanning Electron Micrograph of adaxial surface ofS. palmetto from Grand Isle, LA February 

2011.Taken after Deep Water Horizon Oil spill.Note  protrusions in wax. 
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Fig. 3.Scanning Electron Micrograph of adaxial surface of S. palmetto from Port Sulphur, LA February 

2011.Taken after Deep Water Horizon Oil spill.Note vertical protrusions in wax. 

 

 

Fig. 4.Scanning Electron Micrograph of adaxial surface of S. palmetto taken December 2012, Port 

Sulphur.Taken after Hurricane Isaac. 

 

The SEM taken of Sabal palmetto from Houston TX shows what the adaxial leaf surface of S. palmetto looks 

like when taken from an undisturbed area (Figure 1).  Note the protrusions of wax.  SEMs of S.palmetto from 

Grand Isle and ProtSulphur are similar to the one taken in Houston TX (See fig. 2 & 3). Note the protrusions.  

In 2012 the Louisiana coast was hit by Hurricane Isaac. The area sustained heavy winds and rain. SEMs of S. 
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palmetto still show not damage. Note the protrusions of wax and the fungal hyphae, (Fig. 4). This wax, minus 

the fungal hyphae, is comparable to wax seen on S. palmettoin February 2011.It is also comparable to non-

disturbed areas.  This wax is similar to wax found on other Monocot plants in that the protrusions are vertical 

and horizontal. The amounts and spacing may differ. These findings imply that even though the habitats were 

not adversely affected by the Deep Water Horizon BP oil spill and Hurricane Isaac, they have not impacted the 

epicuticular wax of S. palmetto leaves long term. This also implies that the overall long term health of other 

plants in the area may not be impacted.  

These findings were significant because many places are still feeling the effect of the Deepwater Horizon Oil 

spill. The palms however are hardy and resistant.  
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