Assessing the Frequency of Capture and Utilization of Hammock Island Habitats During Different Seasons by Collecting Data on Three Coexisting Rodent Species in the Everglades

ABSTRACT


The Everglades National Park contains hammock islands which presents an exclusive chance to investigate three coexisting rodents, the hispid cotton rat (Sigmodon hispidus), marsh rice rat (Oryzomys palustris), and cotton mouse (Peromyscus gossypinus). The islands are composed of internal and edge regions of habitat and are surrounded by a prairie habitat. The Everglades encounters the dry season and wet season throughout the year. The objective of my study was to examine the utilization of hammock island habitats throughout various seasons by analyzing the frequency of capture of these three mammals. Population data on S. hispidus, O. palustris, and P. gossypinus dating back to 1994 was used to calculate the percent capture of each species during different seasons and habitats. After examining the data, I concluded that there is a significant difference between the frequency of capture among S. hispidus, O. palustris, and P. gossypinus on the island habitats. I also observed a considerable variation in the utilization of the island habitats during the different seasons by the three rodents.
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INTRODUCTION


Hammock islands in the Everglades National Park of South Florida offers an opportunity to study the frequency of capture among three coexisting small mammals because this area contains a variety of habitats and two distinct seasons. Field studies in the Everglades have shown that rodent species coexist in different size islands dispersed throughout the prairie habitat (Gaines et al. 2001; Smith and Vrieze 1982). Tree islands are comprised of an internal habitat and an edge habitat. The dense hammock islands contain tropical and temperate tree and shrub species. In addition, the islands are subject to varying temperature and precipitation levels during different times of the year. The wet season contains standing water in the prairie and edge habitats while the dry season does not contain any standing water. The hispid cotton rat (Sigmodon hispidus), marsh rice rat (Oryzomys palustris), and cotton mouse (Peromyscus gossypinus) are the most prevalent rodent species that inhabit and coexist in these islands. Many studies have been done on all three species independently but not many studies have been done on all three species coexisting together at the Everglades (Smith 1980).


S. hispidus, O. palustris, and P. gossypinus are the most common small mammal species found in the Florida Everglades. S. hispidus and P. gossypinus do not readily enter water so they persist mostly on high ground hammocks during the wet season and in the prairie habitat during the dry season (Cameron and Spencer 1981; Hamilton and Whitaker 1979). Whereas O. palustris is semi-aquatic and commonly found in wetlands, hydric hammocks, swamps, and freshwater bayous (Wolfe 1982).

I have two working questions with hypotheses and predictions for each question. The first question to be asked is: ‘Is there a significant difference between the frequency of capture among the three coexisting rodent species on the hammock island habitats?’ The null hypothesis (H0) for this question is: ‘There is no significant difference between the frequency of capture, thus, the mammals utilize the habitat the same.’ The alternative hypothesis (H1) for this question is that there is a significant difference. I predict that the frequency of capture between S. hispidus and P. gossypinus will be higher than the frequency of capture of O. palutris on the internal region of the islands. In addition, the frequency of capture of O. palutris will be higher than the frequency of capture between S. hispidus and P. gossypinus on the edge region of the island habitat.


The second question to be asked is: ‘Is there a significant difference in how the three coexisting rodent species utilize the hammock island habitats during different seasons?’ The null hypothesis (H0) for this question is: ‘There is no significant difference in how the mammals use the habitats, hence, they use the habitats the same way.’ The alternative hypothesis (H1) for this question is: ‘There is a significant difference in how the animals use the habitats.’ I predict that the percent capture between S. hispidus and P. gossypinus will be greater than the percent capture of O. palustris in the internal habitat than in the edge habitat of the island during the wet season. Subsequently, I predict that the percent capture of O. palustris will be greater than the percent capture between S. hispidus and P. gossypinus in the edge habitat during the wet season. I also predict that more animals will be caught during the dry season than the wet.


I tested both questions using past data on S. hispidus, O. palustris, and P. gossypinus dating back to 1994 in the Everglades National Park. I calculated the percent capture of each species during different seasons and habitats. Different frequencies of capture were used to statistically evaluate the evidence to support my hypotheses and predictions.

METHODS


This study was performed in the Rock Reef Pass area of the Everglades National Park in Florida. The Everglades National Park contains dense hammocks which are islands of broad-leaved tropical and temperate species found within the prairie habitat. The tree species form a canopy over the complex understory. Small mammals inhabit the islands because they contain the plants, seeds, and insects necessary for survival that are not found in the prairie habitat. Hammock islands provide mammals with dry ground for nest sites throughout the year and they use the dense understory as protection against predators.

I observed the frequency and characteristics of S. hispidus, O. palustris, and P. gossypinus at the Everglades National Park by trapping the small mammals over monthly periods. A compass and meter tape was used to establish the size and shape of each island. Islands varied in size from 0.5 m2 to 90 m2 and were classified into three size classes: small (0.5 m2 to 10 m2), medium (15 m2 to 35 m2), and large (80 m2 to 90 m2) (Gaines et al. 2001). Out of a total of sixteen islands, I sampled the three largest islands because these islands were inhabited by all three small mammals. These islands were respectfully labeled A, G, and I. 3 in x 3 in x 10 in Sherman traps were randomly placed on each island to capture the animals. Island A contained 16 traps, Island G contained 20 traps, and Island I contained 15 traps. Trapping occurred four days a week, once every month and traps were baited with crimped oats. Animals were tagged with Monel #1 ear tags upon first capture. The species, sex, reproductive condition, weight, and island location were recorded for each animal and wet or dry conditions were noted.

South Florida experiences the dry season (November to April) and the wet season (May to October). During the wet season, the prairie matrix contains standing water. From time to time there would be standing water during the dry season and short droughts during the wet season, so the data was examined according to whether standing water was present or absent during a trapping period regardless of the season.

RESULTS


I totaled the frequency of capture of new animals and recaptures for each species and then calculated the percent capture on the three islands during different seasons and within different regions of the habitat. I used this information to construct several graphs on Island A, Island G, and Island I.


I determined the percent capture of S. hispidus, O. palustirs, and P. gossypinus in different habitats during different seasons on Island A (Figure 1), Island G (Figure 2), and Island I (Figure 3). On Island A and Island G, a greater percentage of S. hispidus and O. palustris were caught in the edge habitat during the dry season and internal habitat during the wet season; compared to the internal habitat during the dry season and edge habitat during the wet season (Figure 1 and Figure 2). P. gossypinus was captured more frequently in the internal habitat during the dry season and in the edge habitat during the wet season on Islands A and G (Figure 1 and Figure 2). Data was not taken from the edge habitat of Island I because traps were only on the internal habitat. Hence, the percent capture was only taken from the internal habitat (Figure 3). I also examined the total percent capture of the three species in different habitats on Island A (Figure 4), Island G (Figure 5), and Island I (Figure 6). On Island A, the total percent capture rate was greater for S. hispidus than O. palustris in the internal habitat and O. palustris was greater than S. hispidus in the edge habitat (Figure 4). On Island G, the total percent capture rate was greater for S. hispidus than O. palustris in both the internal and edge habitats (Figure 5). In the internal habitat on Island I, the total percent capture rate was greater for S. hispidus than O. palustris (Figure 6). In the internal and edge habitats on Islands A, G, and I, the total percent capture rate for P. gossypinus was significantly lower than the total percent capture rate for S. hispidus and O. palustris. 


The summation of the frequency of capture of S. hispidus, O. palustris, and P. gossypinus was tallied for the internal and edge habitats on Island A, Island G, and Island I (Table 1). A chi-square test was calculated for the total of species in each habitat (Table 1). The internal habitat of Island A was statistically significant because the chi-square value = 236.15 at a degree of freedom = 2. The edge habitat of Island A was statistically significant because the chi-square value = 88.89 at a degree of freedom = 2. The internal habitat of Island G was statistically significant because the chi-square value = 228.15 at a degree of freedom = 2. The edge habitat of Island G was statistically significant because the chi-square value = 109.47 at a degree of freedom = 2. The internal habitat of Island I was statistically significant because the chi-square value = 354.28 at a degree of freedom = 2. All of the chi-square totals are statistically significant because the calculated values are considerably greater than the critical value of 5.99 (Table 1). 

DISCUSSION


Using past data, I was able to obtain answers to my questions, hypotheses, and predictions. My first question addressed the difference between the frequency of capture among S. hispidus, O. palustris, and P. gossypinus on the island habitats. Using the calculated chi-square statistical analysis, I conclude that all three species do not follow the null hypothesis, therefore showing a significant difference in capture frequency among all three species. The frequency of capture of S. hispidus was higher than the frequency of capture of O. palustris in the internal habitat of all three islands, which supports my first prediction. The frequency of capture of O. palustris was higher than the frequency of capture of S. hispidus in the edge habitat on Island A but not Island G, which contradicts my second prediction for Island G but supports the prediction for Island A.


My second question focused on the difference in the utilization of the island habitats during the different seasons by S. hispidus, O. palustris, and P. gossypinus. Observing the graphs and the chi-square statistics, I reject the null hypothesis and follow the alternative hypothesis, so there is a difference in habitat usage among all three species. The percent capture of O. palustris was greater than the percent capture between S. hispidus and P. gossypinus in the internal habitat on all three islands during the wet season, which opposes my first prediction. The percent capture of P. gossypinus was greater than the percent capture between O. palustris and S. hispidus in the edge habitat on Island A during the wet season but on Island G, O. palustris is greater. The results for Island A disagree with my second prediction but Island G data supports my claims. Overall, more animals for each of the three species were captured during the dry season than during the wet season, which supports my third prediction.

It is very difficult to formulate conclusions that draw any notions for my predictions on P. gossypinus because the sample size of this species is considerably small (N = 40), compared to S. hispidus (N = 1049) and O. palustris (N = 532), therefore my results may be biased. All of the chi-square values that I obtained may also be misleading because I included the raw data of P. gossypinus. By observing the edge habitat of Island A (Figure 4), one may accurately conclude that the frequency of capture of S. hispidus compared to only O. palustris is not statistically significant. Based on my data, P. gossypinus are the least abundant species caught in the hammock island habitats but further research needs to be done to absolutely verify this assumption. More studies such as removal, behavioral and movement studies could be performed in order to obtain more information that will enhance biological research.
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