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ABSTRACT:

Alligators are the top aquatic predators of the Everglades National Park (park), and unlike
birds, they essentially do not migrate (8). Reproductive parameters of an alligator population are
characteristic for a lake or area of habitat and remain relatively constant unless there is a change in
the environmental status (1,11,14,15,19). The nutrient plane or prey-base of an area is known to
affect reproductive parameters of the alligator population (1,2,3,6,7,10,13,14,15,16,19). Thus, an
evaluation of the reproductive status of the alligator population in the park is also an evaluation of
its environmental status and prey-base (1,11,14,15,19). However, capturing and evaluating a
sample of adult alligators from an area the size of the Everglades National Park (500,000 acres)
may not be practical or desirable; while, determining reproductive potential and egg parameters for
this population can easily be done with a minimum of disturbance (6). Reproductive potential, egg
parameters and the growth performance of hatchlings have been determined over a 5-year period
for the park. Egg parameters have been determined over a 12-year period for Southwest Louisiana
(Rockefeller Refuge) which was considered to be a stable, highly productive control area. Egg
parameters for Lake Griffin in Central Florida have been monitored over a 12-year period and it
was included in our study because it underwent severe environmental changes between 1994 and
1997 and many of the effects of these changes on reproductive parameters were monitored.
Reproductive potential and egg parameters have been found to be characteristic and relatively
constant for the park and Southwest Louisiana; however, changes in the environmental status, as
occurred on Lake Griffin in 1996 and 1997 caused changes in these values that were readily
detectable (11).

Our initial studies on Everglades-alligators have shown significant differences in size and
shape of the eggs produced in the park and the hatchlings produced are significantly smaller than
those from control areas (6). However, growth performance of the hatchlings does not appear to be
significantly different from control animals (6). It has also been determined that median values for
body condition of the adults is poor and clinical values of the animals indicate anemia and chronic
inflammation in at least some of the animals (9,16). Studies on feeding wild-caught alligators, the
nutrient composition of prey and the presence of nutrients and contaminants in alligator egg yolks
have indicated that these clinical signs are caused by nutrient deprivation (9,12,13,16,17,18).

The effect of nutrient deprivation and water levels strongly influence the reproductive rate,
growth performance and energy requirements of the population. The evaluation variables determined
in our study provide critical data to support the National Biological Service's "Across Trophic Level
System Simulation (ATLSS)" project to develop an individual based American alligator model (4).
The experimental design (n values from 12 to 90) gave confident (alpha < 0.05) estimations of the
evaluation variables for a single year using the moving median method (15). However, the moving
median method and fluctuations in water levels require that data be collected over several years
(11,14,15) to provide Everglades evaluation variables with a margin of error suitable for a reliable
model which will allow planners to predict the effects of water levels on the alligator population (4).
The normal values for variables were determined and monitored by the moving median method over
the S-year study period.
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OBJECTIVES:

1. Determine the nutritional quality of the top 7 prey items for the alligator population of the
Everglades National Park and identify the presence and concentration of major
contaminants (18).

2. Determine normal values to evaluate and monitor the status of the alligator population
of The Everglades National Park for the following variables:

reproductive potential (1),

egg parameters (1,4)

yolk nutrients such as fatty acid profiles (5)
yolk contaminants (18)

embryonic development (6)

teratology (6)

hatchling growth performance (1.4)
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Quantify the health status of the alligator population in the Everglades National Park
and identify the cause(s) of poor body condition and anemia (9,13,16,18).

Rational

Nest monitoring at the Everglades National Park has shown that mean water levels in the
park are closely correlated with nest production by the alligators. It is known that reproductive
potential of the alligator is related to food quality and availability (1,2,3,6). However, the detailed
effects of water levels on the availability of prey, its quality as a food item, the presence or absence
of toxins or parasites and the resulting effect on fertility and health status are not known. Previous
work on the alligator has shown that critical nutrients in the alligator diet effect health status, growth
and specific reproductive parameters (1,2,3.6). It has been shown that fatty acid profiles of fat in the
diet effects egg fertility, embryonic survival and hatchling vigor (1,2,3,6). Knowledge of prey
availability, quality and composition is necessary to predict (4) its effect on health status, fertility,
growth and development in the alligator population of the Everglades. Conversely, the reproductive
status, body condition and health of the alligator population indicate the environmental status of the
park. Therefore, the effect of water levels and other environmental factors on prey availability and its
food value is necessary to predict (4) its effects on health status, growth, embryonic development and
reproductive performance. With appropriate data, the effects of water levels on nest-rate, clutch size,
percent fertile eggs, embryo survival, hatch rate and hatchling vigor could be predicted (4) by change
in types of prey available, quantities, quality and their potential as a source for toxins, parasites and
pathogens. Quality or biological value of the dietary protein depends on its digestibility, amino acid
profiles and the presence of sufficient energy for its utilization (1.2,9). Toxins and/or parasites in the
prey can, of course, affect all parameters (13,14,15). Therefore, any predicted effect of nutrient
status of the habitat should be confirmed by monitoring body condition, health status and breeding
condition of the population. Body condition and health status of the alligator population are
evaluated by measuring parameters such as death rates (size-gender-puberty etc. profiles) physical
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condition, morphometrics, clinical values, pathology and microbiology. Reproductive potential of the
population is evaluated by a determination of reproductive parameters such as nest rate, eggs per
nest, egg quality, percent fertile (banded) eggs, embryo survival, hatch rate and hatchling vigor.
These parameters are measured as quantitative evaluation-variables. This project develops methods
to accurately determine these variables, monitor them and compare them with control samples. The
results provide the potential to construct a more accurate predictive model (4) for the effects water
levels and other environmental effects on reproductive potential, embryonic development,
reproductive performance and growth rate of the alligator.

FINAL PROGRESS STATEMENT:

Samples of approximately 180 eggs from about 30 different nests were randomly collected
annually in the Everglades National Park from 1995 to 2000. Mean clutch size for the park was
determined by the moving median method to be 24.3 eggs (S. D. 0.79 eggs) per nest. Three fertile
and three infertile eggs were collected from each nest, if possible. Therefore, approximately half
of the eggs were determined to be infertile or had very early embryonic death (VEED). Hatch rate
(86%) for the fertile eggs and stage of embryonic development at death (94% died before
developmental day 10) were recorded. Teratology in the in the hatchlings or dead embryos was
also investigated. A sample of 144 fertile eggs and approximately an equal number of infertile
eggs collected from nests on the Rockefeller Refuge in Louisiana (ROK-eggs) were used as
controls. Egg statistics and growth performance were determined for both experimental and
control hatchlings (15). Normal values and their standard deviations were determined for 35 egg
statistics (6) using the moving median method (15). Normal values for the park were compared
with values for the Rockefeller Refuge and with values obtained from 15 areas (lakes and farms)
over 14 years. The normal value for each variable were determined using the moving median
method (15). The comparisons involved the 35 factors determined in over 9,000 observations.
Nine (9) animals from the Everglades National Park were captured and brought to the University
of Florida, College of Veterinary Medicine aquatic animal research laboratory for a 4-month study
before return to the park. Fecal examinations were done and blood was collected every 2 weeks
from these animals. Serum chemistry, protein electrophoresis, complete blood counts (CBC), and
thyroid hormone profiles were determined. Weights and lengths of the animals were also
measured. Comparisons of the wild-caught to captive-raised animals showed significant
differences in several blood values. The wild-caught animals were also found to be anemic when
compared to genetically-similar control animals. Significant disease problems could not be
detected in the wild-caught alligators. Clinical values of the wild-caught animals moved towards
the genetically-similar control animals after they received a high-quality diet. It was concluded
that health problems of the wild park alligators was caused by nutrient deprivation.

PROJECT SUMMARY STATEMENT:

An evaluation of the physiological status of the alligator population in a lake or area of habitat is
also an indication of its environmental status. In this study, a method for the determination and
monitoring of normal egg parameters and quality of the prey-base for the alligator population of
the Everglades National Park over a 5-year period is described.
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