Report of Jeffrey Goessling’s research activities while on Aruba, Summer 2010.
Herpetofauna Foundation
Summary of Experiences

Duration of stay on Aruba: 77 days (May-Aug., 2010)
Location of research: Arikok National Park, Santa Cruz, Aruba
Location of residency: Coconut Inn, Noord, Aruba
Transportation: provided by Arikok National Park
Data collected: boa and rattlesnake metabolic data, boa and rattlesnake relative gut
morphologies, boa and rattlesnake assimilation rates, caloric content boa and rattlesnake
feces, lizard densities within five predetermined locations within the national park, lizard
activity patterns, quantified habitat measures of the five lizard sampling sites.
e Expenses (in U.S. $):
o Airfare: $549.20
o Snake enclosures: $196.00
o Housing: $800/month (total of $2,000)
Total Expenses: $2745.20
Payment received from Herpetofauna Foundation: $750.00

Research Overview

The initial Summer 2010 research plans for Mr. Jeffrey Goessling, under the guidance of
Dr. William Lutterschmidt (Professor, Sam Houston State Universtiy, Texas), focused on
understanding the physiology of the critically endangered Aruba Island rattlesnake (Crotalus
durissus unicolor). In addition to this initial proposed study, there were several unplanned
datasets that were collected including physiological and anatomical measurements of the
invasive boa (Boa constrictor), densities of native lizards as a product of habitat type within five
pre-determined sites, habitat quantifications for the five lizard sampling sites (including four of
the sites which have been surveyed extensively for snakes), lizard activity patterns as a result of
temperature and time of day, and observations of thermoregulatory efficiency in boas. A few
natural history observations were also made, such as a potentially new species of snake parasite,
and a new record for Leptodeira bakeri predation by an invertebrate species. As manuscripts are

currently in preparation for submission and publication, all subsequent publications will be



forwarded to the Herpetofauna Foundation and the Herpetofauna Foundation will be
acknowledged in all publications related to this project. The following sections briefly describe

each of the research projects to be written for potential publication.

Snake Digestion Experiments

Because of limited prey availability, as well as high lizard density on Aruba, I was
interested in examining whether snake metabolic rate is affected differentially as a result of prey
type. To conduct this experiment, snakes (both boas and rattlesnakes) were housed in a
laboratory at Arikok National park. Snakes were housed individually and were given a two week
minimum acclimatization period to lab conditions. During the acclimation period, snakes were
allowed access to water ad /ibitum and during the entire period in captivity, snakes were given
structure under which to seek refuge. Twenty four hours prior to experimentation, water was
removed from snake enclosures so that pre-feeding mass could be standardized.

To determine the regulation of metabolic rate, a repeated measures design was used with
three treatment levels (rest, 2 h. post mouse absorptive, 2 h. post lizard absorptive). To measure
mass-specific metabolic rate, snakes were first massed, and then placed into a breathable nylon
snake bag. Following bagging, snakes were placed into a 1 liter metabolic chamber with the lid
only partially closed; snakes were allowed a 30 minute acclimation period to the chamber,
following which oxygen consumption and carbon dioxide production were measured on a
Vernier labquest© for a two hour period. Pre-, during (at 1 hour) and post- measurements were
recorded for temperature, relative humidity, and barometric pressure. To measure post-
absorptive metabolic rates for boas, whole-item food types (pre-frozen mouse or Cnemidophorus
arubensis) were obtained within ~10% of the snakes mass. Following defrosting to room

temperature, boas were force-fed one of either of the food items using standard procedures.



Following feeding, snakes were allowed 2 hours to begin digestion, and then metabolic rate was
measured in the same way as above. To measure post-absorptive metabolic rate in rattlesnakes,
a slurry of mouse or lizard was made by blending to a homogenous mixture the food item with 3
ml of water per 5 g of food type. Rattlesnakes were then restrained in clear tubes, and force-fed
~10% of their mass in slurry using a human feeding tube. As with boas, the rattlesnakes were
then allowed 2 hours to digest, following which snakes were bagged and metabolic rate was
measured the same as above.

To determine assimilation rates as influenced by prey type, snakes were massed before
and after digestion. Digestion for specific food items was considered complete within two weeks
of feeding. All waste products were collected and massed for use in determining how much
energy is extracted from food items, and snakes were also massed following the excretion of
waste. To determine snake energetics, calorimetry will be conducted on whole food items and
feces.

To investigate the differences in functional digestive tract anatomy, all boas were
sacrificed following complete experimentation and digestive tracts were dissected. Individual
digestive tract regions (esophagus, stomach, small intestine, large intestine) were measured and
to determine the relative size of each region. The same dissections were carried out
opportunistically for comparison between boas and rattlesnakes on all rattlesnakes found dead
over the course of the summer (such as on fresh, road-killed rattlesnakes). While conducting

digestive tract dissections, parasites were noted and preserved for future identification.

Lizard Habitat Preference and Daily Activity Pattern
To determine lizard density across a variety of habitats on Aruba, a mark-recapture study

was conducted over five locations within Arikok National Park. Four of the sites were located



within previously established snake monitoring sites (Drumidera, Garnado, Thiel, and
Quadirikiri), while a fifth site was established within the Cero Arikok area of the national park
(referred to as Arikok). In summary, this study showed variations in lizard density and potential
variations in movement patterns across these habitats. A detailed habitat analysis was conducted
which supports the hypothesis that snake prey density (i.e., lizards) vary as a result of habitat
quality/type.

To determine how lizard activity varies with time of day, a line-transect was walked
hourly for two days from sunrise to sunset. Weather parameters were measured with every
observation. Data from this study support the hypothesis that lizard activity peaks with a specific
temperature and time.

Boa Thermoregulatory Precision

To evaluate the precision with which boas are able to thermoregulate, observational data
were collected of four regional boa temperatures: internal and surface (head, mid-body, and tail).
Subsequently, boa thermoregulation models were constructed and placed in know boa habitats;
models were implanted with iButton thermocrons to measure the precision by which wild boas

maintain body temperature as a product of available thermoregulatory niche-space.



