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ABSTRACT

Barefoot Beach Preserve, in Collier County, Florida is home to a large 

population of Gopher Tortoises (Gopherus polyphemus), a keystone 

species that is State listed as Threatened. Gopher tortoises forage on forbs, 

grasses, cacti, fruits, seeds, etc.  Optimal management would be controlled 

burning, but it is not currently possible in the Preserve. Mechanical 

“simulated burn” was done in an area of the Preserve in an effort to restore 

and enhance habitat for the tortoises.  This included removing overgrown 

ragweed, pruning sea grape and raking their leaves to create open space for 

the tortoises to forage and bask. A vegetative plot study was done two 

years after the restoration to determine if plant diversity was increased. Ten 

quarter meter plots were evaluated in a control area and a treatment area 

for the presence of the diversity of vegetation present and percent coverage 

for each species. The Shannon Weiner’s Index for the treatment area was 

.88, while the control area was 0.71 (less diverse). Ragweed is present and 

thriving in both areas.  The average percent coverage of ragweed is higher 

than any other plant species that was found in the study sites, but much less 

in the treatment area.  Manual restoration has improved diversity of forage 

species in the treatment area at Barefoot Beach Preserve.  Ongoing 

restoration efforts at Barefoot Beach Preserve could help sustain the 

Gopher Tortoises in an enhanced habitat.

INTRODUCTION

The Gopher Tortoise, Gopherus polyphemus, lives in sandhill, longleaf pine and

scrub ecosystems of the Southern United States (MacDonald & Mushinsky,

1988), and along the coastal strand of some barrier islands. The tortoises prefer

areas with low canopy cover and sandy soils to construct their burrows

(Diemer, 1992). Barefoot Beach Preserve, a 327 acre preserve on a barrier

island in Collier County, FL has about 21 acres of coastal strand habitat

containing a significant population of Gopher tortoises (Figure 1). Selective

spraying to kill numerous invasive exotic plants was done in the late 1990’s,

after which coastal ragweed (Ambrosia hispida) has flourished in the open

areas. In addition, fire exclusion has resulted in an overgrown canopy of Sea

Grapes (Coccoloba uvifera), their leaves creating a nearly impermeable blanket

on the ground. The result has been a declining diversity and abundance of

optimal forage for the Gopher tortoise. Some of the best forage for Gopher

tortoise in the Preserve is adjacent to the parking lots, where crushing deaths

from automobiles have killed nearly 100 gopher tortoises in the last decade..

Since the management plan for the Preserve does not allow controlled burning,

the preferred mechanism to maintain habitat (Yager et al, 2007), manual

restoration efforts including the removal of ragweed, and pruning and raking

sea grape leaves was undertaken in a portion of the Preserve in 2015 in an effort

to enhance habitat away from the parking lots, creating a safer space for

foraging and increased vegetation diversity (McCoy et al., 2013).

RESEARCH OBJECTIVES

The goal of this project was to determine whether the manual restoration efforts

were effective in improving habitat for Gopher tortoises at Barefoot Beach

Preserve as measured by comparing the diversity and abundance of plant

species in the treatment area and a similar control area.

METHODS

• In of March 2017, approximately 2 years after the restoration was done, two

study sites were selected (Figure 2): a control site –where no vegetation was

removed (sample in Figure 3) and a treatment area –where vegetation was

removed (sample in Figure 4).

• Ten locations for the plots (quadrants) were randomly selected using

Microsoft Excel (Barbour, Burk and Pitts, 1987).

• Quarter-meter quadrants were placed in the randomized locations. Each

quarter-meter plot was evaluated for plant species abundance and open

ground.

• The average percent coverage was calculated for each category.

• Shannon-Weiner Index was calculated for each study site.

BROADER IMPLICATIONS

This research demonstrates the effectiveness of manual restoration as an

alternative to controlled burn for habitat maintenance. The work will inform

future restoration at Barefoot Beach Preserve in an effort of providing a safe

and healthy environment for the Gopher Tortoises that live at Barefoot Beach

Preserve Beach Preserve.
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Figure 4: Plot from 

Treatment Site 
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Figure 2.  Aerial view of 
Treatment area (yellow) 
and Controlled site (red) at 
Barefoot Beach Preserve 

Figure 3: Plot from 

Controlled Site 

RESULTS AND DISCUSSION

Shannon-Weiner index shows that species richness was higher in the treatment 

site (0.88) compared to the control site (0.71). (Values range from 0 to 1, with a 

value of 1 representing higher diversity). Ragweed cover was 15% in the 

treatment area compared to 42% in the controlled site. We could only identify 

ragweed and beach creeper in the control site, while the treatment area also 

contained grasses and prickly pear in the plots sampled (Figure 5). Ragweed is 

considered medium forage usage, while prickly pear and grasses are more 

preferred (compiled by Ashton and Ashton, 2008).  In the treatment site there 

was more open ground, due to the removal of the overgrown ragweed. No 

planting was done in the treatment site, so it is likely that the grasses were 

present, but unable to flourish, due, perhaps to the presence of the coastal 

ragweed.   The open ground could allows tortoises easier access to more 

optimal forage materials. With the removal of the ragweed, we anticipate that 

other plants will have a chance to grow because of the diversity we already see 

happening in the treatment site years after the restoration, however continual 

restoration is likely necessary, at least until a more diverse palate of plants is 

established.  

Figure 1: Google map view of Barefoot Beach Preserve location 

in Collier County, Florida. 

Figure 5. Percent and diversity of plant species at two sites in Barefoot Beach 

Preserve two years after a mechanical burn.


