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Mainly located on the west side of Puerto Rico, Boa constrictor is an invasive species of snakes
on the island. Na=ve to the con=nental neotropics, it is believed to have been introduced
primarily by the pet trade (Vega-Ross, 2018). Because of its variety of skin paHerns, colors, large
size, and rela=ve docility, B. constrictor are in high demand in interna=onal and domes=c trade
(Reed et. al, 2009). Once in the wild, its generalist diet and the lack of natural predators favors
fast growth and distribu=on of the popula=on. Although its ecological impact has not been
established, it is responsible for ea=ng small mammals, birds, and rep=les, decreasing
biodiversity and heterogeneity of na=ve fauna on the island (Reynolds et. al, 2013).
Topographic anatomy is being used as a habitat use indicator in snakes. It focuses on looking for
rela=ons between the posi=on and morphology of internal organs and external measurements
or structures (Aveiro-Lins, 2006). Regularly, snakes have a characteris=c organ topography that
is consistent among species. However, varia=ons in heart posi=on have been explained as an
adapta=on to gravita=on environments and phylogeny (Anderson et. al, 2015).
In arboreal and terrestrial snakes, the heart occupies anterior posi=ons whereas in aqua=c
species it is closer to mid-body (Lillywhite et. al, 2012). Meanwhile, semiaqua=c-fossorial and
arboreal-terrestrial groups are sta=s=cally intermediate (Seymour, 1987). Studies have shown
that cardiac overflow and arterial pressure are related to gravity stress on blood circula=on and
can be a countermeasure to natural selec=on, morphology, and physiology of snake popula=ons
(Lillywhite et. al, 2012; Aveiro-Lins, 2006). Regula=on of blood pressure involves barosta=c
reflexes that over =me provokes the shiZs of body fluids to preserve the blood volume
controlled by mechanoreceptors (Lillywhite, 1987). During movements in a ver=cal plane, as for
the case of arboreal or semi-arboreal species, hydrosta=c pressure changes for which the
displacement of the heart from a central loca=on represents an advantage as to minimize
energy cost of perfusing (Lillywhite, 1987).
There is insufficient data whereas the arboreality of B. constrictor is terrestrial or semi-arboreal.
Since larger snakes tend to have higher hydrosta=c components of blood pressure, it is
suggested that young snakes, because of their size, are rela=vely more arboreal than adults in
some species (Seymour, 1987; Lillywhite et. al, 2012). These differences in arboreality are
expected to correlate with the differences of posi=oning of internal organs, especially the heart.
This study aims to determine the arboreality of B. constrictor through the study of the
posi=oning of organs, with a focus on the heart as to the head. Here, we test the hypothesis
that there exists a difference in arboreality between the popula=on of adults and sub-adults of
Boa constrictor.
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Hemodynamics has been one of the main factors to study the arboreality of snake species since
they have shown a direct rela=onship with the posi=oning of the heart and gravity. Topographic
anatomy is used as a habitat use indicator in snakes by searching for rela=ons between the
posi=on and morphology of internal organs and external measurements. The objec=ve of this
study was to determine the arboreality of the invasive species Boa constrictor in Puerto Rico by
studying the posi=oning of the heart rela=ve to the total body length and observe if there is a
difference between the arboreality behavior between adults and sub-adults. We collected and
examined data from 86 snakes from a period of three months, in which the specimens were
dissected and the rela=ve posi=on of 5 organs to the heart were measured and Total Body Length
was calculated using snake size. It was determined that there was no significant difference
between the two categories (25% -adults / 27% -subadults), which implied that there was a
general arboreality for the species. More detailed analysis revealed that B. constrictor is a semi-
arboreal species, with sub-adults being more terrestrial and adults more scansorial, that is, the
ability to climb trees.

Sample recollec=on
Data from 85 snakes (Data collected from September to November 2020) from the species Boa constrictor were obtained and
examined. The snakes were already euthanized when provided by the Department of Environmental Natural Resources
(DRNA).
Data collec=on
Part of the methodology was adapted from Perez, 2019. First, the specimens were taken out of the cold storage, thawed,
stretched and laid out on a table. They were iden=fied with the code BOCO, which stands for Boa constrictor, the number of
the dissec=on of the day and the date of dissec=on. Addi=onally, the snakes’ body mass was measured using a handheld
digital scale. Using a measuring tape, the distance in cm from the snout to vent, SVL (cloacal opening) was recorded. The
length of the tail consisted of the =p of the tail to the vent; adding the tail length and the SVL the value of the Total Body
Length (TBL). Height, length, and width of the head were measured too. A dissec=on was later performed, in which incisions
were made across the ventral surface and the integuments at the margins of the incisions were deflected for the exposure of
internal organs (Perez, 2019). The rela=ve distance of each organ, (distance between de snout and the middle of the organ of
interest) were measured. The posi=onal data was obtained from the distance between snout to the heart, liver, gallbladder,
anterior and posterior limits of the stomach, right and leZ kidneys and intes=nes of the snake. In addi=on, the focus of the
measurements was the distance from the middle of the heart to the midsec=on of the organs. It should be noted that for the
measurements made from snout to anterior limit of the stomach, the star=ng point of the stomach was where the =ssue of
the esophagus became thicker and increased in lumenous circumference; on the other hand, the posterior limit of the
stomach measured where the circumference of the valve decreased. Finally, the specimens were discarded according to the
regula=ons of the university.
Sta=s=cs Analysis
Within the sample of 85 snakes that were taken, these were divided into the categories of sub-adults (includes neonates and
juveniles) and adults, with a sample size of 26 and 59, respec=vely. This distribu=on of the samples was based on the
minimum SVL of this species for these to be adults, which is 90 cm and 120 cm for the male and female, respec=vely (Reed &
Rodda, 2009). Any value below these parameters is considered sub-adult. A series of sta=s=cal tests were performed to
measure the distance from the middle of the heart to each of the men=oned organs. These tests include the average distance
from mid heart to each organ, ±SD, variance, a Pearson correla=on of data recollected. Addi=onally, an average and ±SD were
calculated for the TBL and the heart to snout posi=on in order to use that data and calculate the percentage of the average

heart posi=on rela=ve to TBL, (𝑯𝒆𝒂𝒓𝒕 𝒕𝒐𝒔𝒏𝒐𝒖𝒕𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆𝑻𝒐𝒕𝒂𝒍𝑩𝒐𝒅𝒚𝑳𝒆𝒏𝒈𝒕𝒉 ) x 100. A T-test was performed to compare sub-adults and adults and

represent it in a Box Plot graph. Finally, a linear regression was assembled to examine and determine the influence of
posi=oning of the heart rela=ve to TBL.

• The percentage difference between the two groups, sub-adults and adults, did not 
represent a significant difference, which implies that the species at the intraspecies 
level show a specific arboreality, which is semi-arboreality behavior .

• Based on our results, sub-adults may be expressing a terrestrial behavior meanwhile 
the adults showed a more scansorial (i.e., having the capability or adapta=on for 
climbing) behavior. 
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OBJECTIVES

• Determine the arboreality for Boa constrictor by the study of the posi=on of the heart
in rela=on to the rest of the body.

• Compare the posi=oning of the heart between two groups: sub-adults and adults.
• Observe if there is a tendency in arboreality between juvenile groups and adult groups.

In general, a disparity has been noted in the scien=fic community regarding the
arboreality of Boa constrictor, since it varies between terrestrial and semi-arboreal
(Harrington, et al., 2018). It was established that there must be a tendency to
different arboreali=es between sub-adults and adult boas, since both show habitat
segrega=on (Reed & Rodda, 2009). The measured organs distances are presented
in Table 1. The Pearson correla=on showed that all the distances of the mid organs
with respect to the heart gave posi=ve values, which indicates a directly
propor=onal rela=onship. The present study further supports the fact that while
the specimens grow, the posi=on of the organs will appear to move rela=vely
anteriorly in the body cavity (Anderson, et al., 2015).
The heart posi=on and percentage of heart posi=oning in rela=on with TBL is
shown in Table 2. Average TBL was 73.59 (±0.013) and heart posi=on was 19.86
(±4.67) for Boa constrictor sub-adults. Also, for the average TBL for adult snakes
was 167.28 (±33.86) and heart posi=on was 41.81cm (±8.32). When the
percentage of the heart posi=on was calculated and analyzed, it was observed that
there was no significant percentage difference between the two groups, since the
mean percentages of sub-adults and adults was 27.02% and 25.06%, respec=vely.
Based on the data shown in Table 2, the Box Plot graph (Figure 1)consisted of the
summarized values of the measurements of the posi=on of the heart rela=ve to
the total length of the body of the categories sub-adults and adults. Q2 of the box
plot shows the median of the posi=oning of the heart with respect TBL, as also
seen in Table 2. With the graph, T tests were also performed, and it was shown
that there wasn’t a significant difference between the means of both groups. No
difference was detected when comparing the percentages for adults and sub-
adults (T-test, t = 6.565, df= 84, p = < 0.001). It should be noted that according to
recent studies, intraspecific varia=on in the posi=oning of organs was generally
smaller than was the interspecific varia=on, and measurements were generally
consistent within species (Perez, 2019). These results imply that there is no
specific arboreality for a certain stage of development, but that its arboreality is
the same regardless of the stage of development in which the Boa constrictor is.
A linear regression was performed with all the data because there was no
difference in heart posi=oning rela=ve to TBL. According to Lillywhite, the heart
posi=oning in arboreal/ scansorial species occupy around 15% of the Total Body
Length, whereas heart posi=oning in aqua=c snake species is nearly 45% of the
TBL (Lillywhite; et. al, 2012). In the case of semi arboreal and non-climbing
terrestrial snake species, they seem to appear intermediate or closer to the 15% of
arboreal species. As seen in Figure 2, the result of this analysis showed that as the
species increases in size, its percentage of posi=oning of the heart with respect to
the TBL decreases. This shows that smaller snakes tend to move away from 15%

and while they increase in size, they are approaching that percentage value of
arboreality. Based on the results of the linear regression, we can determine that
the subadults show a tendency to be more terrestrial compared to the adults, who
have an arboreal tendency. However, regardless of the group, the behavior of the
Boa constrictor species con=nues to be closer to semi-arboreality.

Table 1. Pearson Correla=on values for the rela=onship of the posi=on of the
organs with respect to the posi=on of the heart in subadults and adults of the Boa
constrictor.

Table 2. Heart to snout posi=on and data percentage of heart posi=oning rela=ve
to the Total Body Length values for sub-adults and adults of the Boa constrictor in
Puerto Rico.

Figure 1. Box-plot distribu=on of the heart rela=ve to total body length for sub-
adults and adults Boa constrictor.

Figure 2. Linear regression represen=ng the distribu=on posi=on of the heart
rela=ve to the Total Body Length to determine the level of arboreality of the
species (HtoH-relTBL = 0.281 - (0.000174 * Total Body Length), R2 = 0.327).


