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	New and Continuing Herpetological Research Objectives at Las Casas de la Selva, 2009-2010



Anolis spp. Population Study 
Objective- to evaluate populations of the lizards of the genus Anolis at Las Casas del la Selva and monitor the effect of habitat disturbance due to line planting and tree thinning activites.

This project will both augment our previous work on studying the effect of our forest plantation activities on the animal component of the ecosystem and provide us with a useful baseline data set for future monitoring of the Anolis lizard populations. The Anolis lizards are an important part of the forest day food web whereas the frogs of the genus Eleutherodactylus previously studied are an important part of the night food web. Both attain high densities in the forest and the Anolis data will provide a more balanced data- base for evaluating ecosystem effects. Anolis lizards have resource partitioning with different species utilizing different structural habitats. This aspect of their biology makes some species particularly dependent on the conditions of the habitat around them. It is important to monitor the effect of forest transformation on their behavior, densities, and microhabitat choice.

Several species of insects are part of the principal diet of Anolis lizards, but they also eat spiders, earthworms, frogs, young anoles, and termites (Rivero, 1998). There is evidence that reveals that they change their home range, depending on the abundance of food and the seasonal changes (Rivero, 1998).Many species depend on the abundance of Anolis and/or directly on them for their survival since Anolis are a particularly essential part of their diet. Among their predators we can mention the egrets, thrushes, cuckoos, hawks, other insectivorous birds, snakes, spiders, large pseudoscorpions, centipedes, large anoles, and ameivas. (Rivero, 1998). 

Details on species richness, abundance, population densities, habitat preferences, insolation, and behavior, will be recorded. We will focus our research in studying these aspects in order to: (1) learn how many species of lizards of the genus Anolis are present at Las Casas de la Selva; (2) establish the abundance and densities of the populations of Anolis present; (3) establish which microhabitats are being utilized by the species of  Anolis; (4) learn how different areas differ in species composition and microhabitat preference; (5) establish which factors could be affecting the densities, behavior, and microhabitat preferences of the individuals and of any particular species.

Species diversity and density in plantation sites will be compared with control sites where the forest has been left undisturbed. Baseline diversity and density data will be used to monitor the effects of future thinning activities.


Methods: 

10 areas will be selected for the study: five areas where future thinning is planned and five  control areas that have not been disturbed since the inception of the project. In each area, six, 10m x 10m (100m2) quadrants (plots) will be established. Each area will be described in terms of vegetation, canopy cover, ecotones (if applicable), and topography. Plots will be marked off using PVC piping for plot corners and florescent plastic flagging tape for plot borders.

Before the study begins, the following information will be compiled for each plot:

Elevation
General Habitat description (What kind of forest, open, with or w/o streams, topography, etc)

All species of trees in each plot
All species of undergrowth shrubs in each plot

Each area will be counted a minimum of 4 times per year.  During a population count, volunteers will record the following information in each plot:

Start/End time

Start/End temperature

Start/End humidity


In each plot Anolis will be observed and marked during an approximate 30 min. period. Marking will be carried out (as described in Diaz et. al. 2005) to ensure that individuals are not counted more than once. Readings will be repeated six times a year, with at least two in the summer months and two in the winter months. For each observation the following will be noted:

Species

Gender

Total Length

Snout to vent (SV) length

Behavior

Microhabitat (must be descriptive enough to include the species of tree/plant, if applicable)

Insolation

Interaction with other species (if applicable)

Position


Population sizes and densities will be estimated using the methods of Heckel and Roughgarden (1979) and Schnabel (1938).  As the sites are not closed population size and density may be high but as methods will be applied consistently the resultant data will be valid for comparative purposes. Both methods can generate reasonably accurate estimates based on data collected in short periods of time and the Heckel and Roughgarden method was designed explicitly for this purpose. Similarity in results will give some degree of assurance that estimates are relatively accurate.
Preliminary Results of Past Anole Population Surveys

While the baseline population study is not yet complete, all data collected to date yields that Anolis stratulus and Anolis gundlachi are the most common anoles found at Las Casas de la Selva, comprising 40% and 26% percent of the total anole population, respectively.  A. pulchellus and A. krugi, the two species known to utilize open habitats of grass and small shrubs, comprise 11% and 7% of the total anole population, respectively.  A. christatellus comprises 14% of the total population.  A. evermanni comprised the smallest percentage of the total population at only 2%.  

Analysis

Although data is still being collected, interpretations of the current data can be made based on field observations and previously published works, namely Los Amphibios y Reptiles de Puerto Rico by Juan Rivero.

Anolis stratulus exhibits adaptable behavior.  In El Yunque, it is often found only in the canopy.  However, it is also found on tree trunks and even occasionally the ground in forest areas that are open and without dense, shaded growth.  The majority of A. stratulus in the study were found in the Coffee Plantation and the Cleared Land plots; both areas contain several trees but are open enough to allow sunlight to reach the forest floor.

Anolis gundlachi is a species that prefers shaded areas of high humidity.  This accounts for it being the second most common species, as well as the dominate species in areas of the study that were overgrown, such as the Control and the Mahoe Plantation plots.

The two “grass anole” species, A. pulchellus and A. krugi, were found mainly in areas that contained enough open space for a forest floor of low-growing grasses and shrubs to be present, as opposed to the typical forest floor of leaf litter.  These species were observed mainly in the Coffee Plantation and Cleared Land areas.

Anolis evermanni constitutes the lowest percentage of the total anole population.  This may be due to a number of factors.  It is unknown if A. evermanni is rare at this elevation; a species count at El Yunque confirmed that normally, A. evermanni is a canopy dwelling species.  This may be the case at Las Casas de la Selva, but currently it is not feasible to carry out a canopy survey.

Anolis christatellus was present in limited numbers throughout all the areas studied, with the exception of the Control area, where few were encountered.  A. christatellus is generally a canopy species.  However, A. christatellus will utilize all microhabitats in the forest if the forest area is open and allows enough sunlight to provide sufficient warmth.  
Herpetological Survey
Objective- to conduct a complete herpetological survey at Las Casas del la Selva and form a baseline data set, in order to monitor future population trends of reptiles and amphibians as affected by climate change and habitat distruption.

Island ecosystems are typically characterized with high species diversity and high specialization within those species.  These factors contribute to the fragility of island biodiversity- of the 724 recorded animal extinctions in the last 400 years, half were island species (1).  Island ecosystems also tend to have a high diversity of reptile and amphibian species.

With regards to the Caribbean, reptile and amphibian diversity tends to be high in species, but low in genus.  For example, of the 170 species of frogs endemic to the Caribbean islands, 80% belong to the genus Eleutherodactylus (2).  This pattern is the result of adaptive radiation, the evolutionary process by which several new species evolve from a pioneer species to fill all available niches in a given environment. 

Puerto Rico is home to nearly 100 species of native and introduced reptiles and amphibians (3).  Of the species endemic to the island the following species of reptiles and amphibians have been observed at Las Casas de la Selva:

Scientific Name: 


Common Name:

Leptodactylus albilabris 

White Frog, White Lipped Frog

Elutherodactylus coqui 

Coqui frog, Common Coqui

Elutherodactylus wittmanae 
              Coqui, Coqui Wittmanae

Anolis pulchellus 


Grass Anole

Anolis christatellus christatellus 
Puerto Rican Crested Anole, Garden Lizard

Anolis krugi 



Krug’s Anole, Olive Bush Anole

Anolis gundlachi 


Yellow Chinned Anole

Anolis evermanni 


Emerald Anole

Anolis stratulus 


St. Thomas Anole

Arrhyton exiguum 


Puerto Rican Racer

Sphaerodactylus nicholsi 

N/A (gecko)

Additionally, the following species are suspected to occur at Las Casas de la Selva, but presence has not yet been confirmed:

Eleutherodactylus portoricensis                Upland Coqui

Eleutherodactylus brittoni                          Grass Coqui

Epicrates inornatus


Puerto Rican Boa Constrictor
This study will be conducted in a similar manner as the ongoing Anolis population count.  However, this study is a separate investigation, and data obtained from this study will not be used to draw conclusions in the anole study, nor will the same areas be used for both studies.  Details on species richness, abundance, population densities, habitat preferences, insolation, and behavior, will be recorded. Research will focus on these aspects in order to: (1) learn how many species of reptiles and amphibians are present at Las Casas de la Selva; (2) establish the abundance and densities of the populations of each present; (3) establish which microhabitats are being utilized by each species; (4) learn how different areas differ in species composition and microhabitat preference; (5) establish which factors could be affecting the densities, behavior, and microhabitat preferences of the individuals and of any particular species; (6) observe inter and intra species interaction.

Baseline diversity and density data will be used to monitor the effects of populations due to future human impacts on the environment, including but not limited to habitat disturbance and global climate change.


Methods: 

10 areas will be selected for the study. In each area, six, 10m x 10m (100m2) quadrants (plots) will be established. Each area will be described in terms of vegetation, canopy cover, microhabitat, ecotones (if applicable), and topography. Plots will be marked off using PVC piping for plot corners and florescent plastic flagging tape for plot borders.

Before the study begins, the following information will be compiled for each plot:

Elevation

General Habitat description (What kind of forest, open, with or w/o streams, topography, etc)

All species of trees in each plot

All species of undergrowth shrubs in each plot

Each area will be counted a minimum of 4 times per year.  During a population count, volunteers will record the following information in each plot:

Start/End time

Start/End temperature

Start/End humidity


Each plot will be observed by a team of Earthwatch volunteers.  The team will be divided into two groups.  The first group will advance through the plot, focusing on the ground level and inspecting all leaf litter on the floor in order to observe terrestrial species (Coqui, Sphereodactylus, etc).  The second group will advance behind the first, focusing on the understory and canopy trees in order to observe arboreal species (anoles). For each observation the following will be noted:


Species

Gender (for reptiles)
Total Length

Snout to vent (SV) length (for reptiles)

Phenotypes

Behavior

Microhabitat (must be descriptive enough to include the species of tree/plant, if applicable)

Insolation

Interaction with other species (if applicable)

Position


Population sizes and densities will be estimated using the methods of Heckel and Roughgarden and Schnabel.  As the sites are not closed population size and density may be high but as methods will be applied consistently the resultant data will be valid for comparative purposes. Both methods can generate reasonably accurate estimates based on data collected in short periods of time and the Heckel and Roughgarden method was designed explicitly for this purpose. Similarity in results will give some degree of assurance that estimates are relatively accurate. 

The total biodiversity of each plot, in regards to reptile and amphibian populations, will be determined using the Simpson’s Diversity Index.  The Simpson’s index uses the number of species present, as well as the relative abundance of each species, to quantify the level of biodiversity of a given area.  

Expansion:

Using information obtained from the baseline survey, several additional studies may be set up, as deemed necessary, in order to better understand the complex life cycles and environmental niches of tropical reptiles and amphibians.  Possible future studies include, but are not limited to:

Habitat utilization of Spherodactylus-  If needed, a study will be designed to focus specifically on the geckos of the genus Spherodactylus, specifically designed to determine if the composition of leaf litter on the forest floor influences population density.

The affects of increased temperature and sunlight exposure on the development of Leptodactylus larvae-  This study will involve collecting tadpoles of the genus leptodactylus.  The collected tadpoles will be divided into groups and subjected to varying levels of sun exposure and high/low temperature fluctuation.
Stream Biodiversity Survey-  While streams are noted when they cross through the current study plots, this study will focus exclusively on the entire watershed of Las Casas de la Selva, the flora and fauna located adjacent/within the watershed, and how they change based on elevation and stream type (fast moving, slow moving, etc).

Canopy Survey-  A limiting factor of all current studies is the lack of access to the canopy.  A canopy study will be instigated in 2010 in order to observe the flora and fauna in the canopy of the forest, the interactions of canopy communities, how they differ from terrestrial communities, and how they are affected by elevation, weather, and climate change.

References
1.  Convention of Biodiversity http://www.cbd.int/island/ retrieved 8/27/09.  

2.Biological Diversity in the Caribbean Islands http://www.eoearth.org/article/Biological_diversity_in_the_Caribbean_Islands
Retrieved 8/27/09

3.  Rivero, Juan Los Anfibios y Reptiles de Puerto Rico: Segunda Edicion Revisada.  La Editorial de Universidad de Puerto Rico, 2006.

Coqui study
The coqui study is ongoing at Las Casas de la Selva, and has it’s own webpage.  View more info about the coqui study at http://www.eyeontherainforest.org/frogstudy.php
