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Brazilian Pepper's Impact on Barrier Island Biodiversity
Abstract

The Brazilian pepper is an invasive plant responsible for destruction of habitats of species native to Florida. We
attempted to measure the impact of the Brazilian pepper on native plants by studying how it affects the
biodiversity of Honeymoon Island, one of Florida's barrier islands. For this purpose we determined the
population sizes of the Brazilian pepper along with five other species of plants on two quadrats of land laid out
in Honeymoon Island State Park. Both Simpson's Index of Diversity and Shannon-Wiener Index were used to
estimate the biodiversity and assess the impact of the Brazilian pepper on the island's habitats.
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PROBLEM STATEMENT
The goal of this project is to describe the impact of the Brazilian pepper on the diversity
of native plants of Honeymoon Island.

MOTIVATION
Honeymoon Island is a barrier island west of Dunedin, Florida that is home to many
coastal plant species. The three types of habitats found on the island are mangrove swamps,
upland scrubs, and beach/dune habitat plus transitional areas in between. Due to the limited
amount of space, the shape and the distribution of island’s habitats are constantly changing
making it difficult to accurately determine their boundaries. Figure 1 shows approximate
locations of these habitats as well as large transitional areas between them.

Figure 1: A map of Honeymoon Island showing the locations of quadrats A and B along with
approximate boundaries of island’s habitats.
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Island’s diverse ecosystem is an ideal place to study the impact of invasive exotic plants.
We chose the Brazilian pepper because it is on top of the list of problem species in Florida
(Ferriter and Clarke). This Amazon native can grow up to 40 feet high and possesses a thick
layer of branches (Morton). Honeymoon Island contains a large population of the Brazilian
pepper and this project seeks to show the decline of overall vegetation biodiversity in the areas it
infested.

Figure 2: Photos of quadrats A (left) and B (center), and Brazilian Pepper plant from quadrat B (right).

Our sample consisted of two 35’x35’ quadrats laid out in the Honeymoon Island State
Park (see Fig. 1 and 2). Locations of both quadrats have similar topographic characteristics but
differ in the Brazilian pepper’s population sizes. Quadrat A is very sparsely populated while
Quadrat B contains many individuals.

MATHEMATICAL DESCRIPTION AND SOLUTION APPROACH
To estimate Brazilian Pepper’s impact on biodiversity of Honeymoon Island we
calculated Simpson’s Diversity Index ( ) and Shannon-Wiener Index (
individuals of each species these indices are given by
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∑

where

5

)

∑(

. See (Gore and Paranjpe) for description of basic properties of both of these

indices.
Tables 1 and 2 contain the data collected from quadrats A and B as well as our calculations.

Plant

# Individuals

Privett

31

0.5849

0.3421

-0.5363

-0.3137

Slash Pine

1

0.0189

0.0004

-3.9686

-0.0750

Cabbage Palm

10

0.1887

0.0356

-1.6676

-0.3147

Saltbush

8

0.1509

0.0228

-1.8911

-0.2854

Brazilian Pepper

1

0.0189

0.0004

-3.9686

-0.0750

Scrub Oak

2

0.0377

0.0014

-3.2781

-0.1236

Total

53

0.4027

Simpson’s Index ( ): 0.5973

-1.1874

Shannon-Weiner Index (

): 1.1874

Table 1: Biodiversity indices for data from quadrat A.

Plant

# Individuals

Privett

5

0.0685

0.0047

-2.6809

-0.1836

Slash Pine

0

0.0000

0.0000

-

-

Cabbage Palm

2

0.0274

0.0008

-3.5972

-0.0986

Saltbush

20

0.2740

0.0750

-1.2946

-0.3547

Brazilian Pepper

46

0.6301

0.3970

-0.4609

-0.2904

Scrub Oak

0

0.0000

0.0000

-

-

Total

73
Simpson’s Index ( ): 0.5225

0.4775
Shannon-Weiner Index (

Table 2: Biodiversity indices for data from quadrat B.
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Besides estimating biodiversity, two quadrats can be compared by estimating the distribution of
relative species abundance. One way to obtain such distribution is to use Hubbell’s Unified
neutral theory of biodiversity (Hubbell). According to (Volkov, Banavar and Hubbell) the
average number of species containing

〈

〉

individuals is given by

( )
(

) (

)

∫

(
(

) (
)

)
(

)

where ( ) is the gamma function, is the size of local community,
is the immigration rate, and

(

)

(

) (

),

is the biodiversity parameter. Although the immigration rate and

biodiversity parameter are unknown for either quadrats, we assume that

and

to demonstrate one possible distribution (see Fig. 3).
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Figure 3: A possible distribution of average numbers of species with given number of individuals.
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DISCUSSION
As expected, our calculations have shown that quadrat B has less biodiversity than
quadrat A according to both indices. The values of Simpson’s Index of Diversity ( ) and
Shannon-Weiner Index ( ) for quadrat B were 0.5225 and 0.9279 respectively. Values of both
indices were significantly higher for quadrat A, where we obtained

and

. This means that not only quadrat A is richer in species but also that its species are more
evenly distributed. It is likely that the Shannon-Weiner Index provides a better estimate of the
biodiversity because the difference of
of

indices of both quadrants is greater than the difference

indices. Once the biodiversity parameter and the immigration rate are determined, it would

be possible to compare the above biodiversity estimates with distribution of average number of
species with given number of individuals estimated through Hubbell’s Unified Theory.

CONCLUSION AND RECOMMENDATIONS
We have successfully used Simpson’s Diversity Index and Shannon-Wiener Index to
quantitatively describe biodiversity of two quadrats in Honeymoon Island State Park. Both
indices indicated that quadrat B has less biodiversity than quadrat A, which is consistent with our
intuition. We believe that our findings give an accurate estimate of true biodiversity of
Honeymoon Island and indicative of other places with large populations of the Brazilian pepper.
Naturally, our study has some limitations. For instance, we have only investigated how
the Brazilian pepper affects plant biodiversity. However, changes in plant populations affect
animal life and hence the impact of the Brazilian pepper reaches beyond plants (see (Morton) for
more information on this topic).

https://scholarcommons.usf.edu/ujmm/vol3/iss1/14
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We believe it would be useful to do another longer-term study that includes more
quadrats of larger area. Such study could consider at least twice as many species of plants and
give special attention to the species commonly found in each type of habitat. Including at least
two quadrats for each type of habitat (total of six in the case of Honeymoon Island) would help
to get a less biased estimate of true biodiversity.

NOMENCLATURE
Symbol

Description
Total number of individuals of all species sampled
Number of individuals of th species sampled
Probability that an individual belongs to species

∑

∑(

Simpson’s Index of Diversity

)

Shannon-Wiener Index

average number of species containing
individuals

the biodiversity parameter

immigration rate
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