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Perch Heig’ht Differences among
Female Anolis polylepis Exhibiting
Dorsal Pattern Polymorpl'lism

John E. Steffen
Penn State Erie, The Behrend College, Erie, Pennsylvania 16563 (jes73@psu.edu)

Female—limitcd dorsal pattern variation within a species has been of inter-
est to naturalists for years, and has been observed in animals ranging
from spiders, damselflies, and dragonflies to frogs and lizards. Protection
against predation by birds has been offered as a preliminary explanation for
the evolution of these patterns, especially from birds that have acute color
vision and which preferentially prey on females because they are less agile
and more nutritious (Stamps and Gon 1983).

Fig. 1. Male Anolis polylepis with dewlap extended (right) and female A. polylepis
(above) with the “diamond stripe” (ds) dorsal pattern (see text). Copyright © David

Laurencio 2010. Used with permission.




ANOLIS POLYLEPIS

Female-limited dorsal pattern variation is observed in many anoline
lizards (Savage 2002, Losos 2009). In anoles, multiple dorsal patterns occur
in females throughout a population, and these dorsal patterns are herita-
ble (Calsbeek et al. 2008) and relatively fixed throughout a female’s life
(although the intensity of the pattern can change depending on light avail-
ability, humidity, and temperature; pers. obs.). Savage (2002) described
some recurring dorsal pattern phenotypes seen widely in species of Costa
Rican anoles.

Female Anolis polylepis from Las Cruces Biological Station in Costa
Rica show a number of dorsal patterns. As part of a demographic study of
A. polylepis, 1 captured and recaptured females that possessed different dorsal
patterns and measured perch heights and other ecological variables to deter-
mine if females with different dorsal patterns differ in microhabitat use.

Study Site and Methods

During the dry season of 2003, I performed a capture-mark-recapture study
of juvenile and adult Anolis polylepis (Fig. 1) in a 10,000-m? plot of pri-
mary forest within the boundaries of the Las Cruces Biological Station.
The Station is located at an elevation of 1,200 m above sea level in San
Vito, Coto Brus County, Puntarenas Province, in southern Costa Rica
(8°47°7”N, 82°57°32”W). This mid-elevation site is comprised of more
than 300 ha of Premontane Wet Forest habitat according to the Holdridge
classification system.

I superimposed a Cartesian coordinate system over the plot and every
five meters placed a survey flag that contained the Cartesian coordinates. I
performed standardized searches for lizards on this plot by entering the plot
from the same point during every search (the southeastern side) and slowly
walking a zigzag pattern from one end to the other end of the plot. I con-
tinually searched the plot for lizards in this way from 0800-1130 h. When
a lizard was observed during a standard plot search, I noted its location with
respect to the nearest flag, and recorded whether the lizard was perched on
the ground versus a trunk or branch of a tree. I measured the height of the
perch and the diameter at breast height (DBH) of the tree on which the
lizard was perched with a hand-held 5-m tape measure. I then captured the
lizard (by hand or with a noose) and brought it back to the Las Cruces lab,
where I measured its snout-to-vent length (SVL) in millimeters, mass in
grams, and, if the lizard was a female, I noted if she was gravid (i.c., had a
shelled egg in the right or left oviduct) or had yolking follicles. I collected
data for 19 days from 3-24 March. I estimated home range sizes for females
using the methods of Jennrich and Turner (1969).

Three dorsal patterns were common among female A. polylepis. 1
described and drew them in detail in my field notes (Fig. 2), and they
appeared to be intermediate phenotypes of that described for female Costa

Fig. 2. Dorsal patterns observed in female Anolis polylepis in primary forests near Las
Cruces Biological Station: ds = diamond stripe, cs = checkered stripe, ws = white stripe.
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Rican anoles by Savage (2002). I defined the three common dorsal patterns
as: (a) Diamond stripe (or “ds”), which consists of black diamonds, and is
the dorsal pattern labeled “b” in Savage (2002); (b) checkered stripe (or
“cs”), which consists of a white and black hyphen- or dash-like pattern,
and appears to be a variation of dorsal pattern “e” in Savage (2002), with a
black dash overlying the white stripe; and (c) white stripe (or “ws”), which
consists of a bright white stripe bordered by black stripes, and is the dorsal
pattern labeled “e” in Savage (2002).

To determine whether females with the three dorsal patterns differed
in mass, SVL, perch height, DBH, and home range size, I performed one-
way ANOVAs for each variable, with dorsal pattern type as the indepen-
dent variable. To determine whether females with the three dorsal stripe
patterns differed in being gravid or not or in the number of home range
overlaps with other males and females, I used chi-square tests for each vari-
able, with dorsal pattern type as the independent variable.

Results
Females of the three differing dorsal patterns did not differ in mass, SVL,
DBH, home range size, gravidity status, or number of overlapping home
ranges with male or females (Table 1). However, a dorsal pattern-specific
difference in perch heights was evident. Females with the ds pattern perched
the lowest, females with the cs pattern perched at intermediate heights, and

females with the ws pattern perched the highest (Fig. 3).
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Fig. 3. Perch height differences among female Anolis polylepis with differing dorsal
patterns at Las Cruces Biological Station. ds = diamond stripe, cs = checkered stripe,
and ws = white stripe. Bars represent one standard error. One-way ANOVA showed
these differences to be statistically significant at p < 0.05).

Discussion
These data suggest that females that possess different dorsal patterns dif-
fer in perch height in Anolis polylepis at Las Cruces Biological Station.
Furthermore, these females do not appear to differ according to other com-
mon ecologically relevant variables that were measured.

Avian predation has been hypothesized to be the key selective force
responsible for the evolution of these dorsal polymorphisms in most spe-
cies (Stamps and Gon 1983). That avian predation has an influence on
population density (Andrews and Rand 1982), community structure
(Adolph and Roughgarden 1983), and habitat choice (Wunderle 1981)
in anoles has been recognized for years. Recently, Calsbeck et al. (2009)
studied female-specific dorsal pattern polymorphism in Caribbean island
populations of the closely related Anolis sagrei, and found that predation on
particular patterns was frequency dependent and acted as a significant selec-
tive agent maintaining the frequency of pattern variants in the population.
Unfortunately, the study did not attempt to study perch height differences
in dorsal pattern variation. The authors speculated that particular dorsal
patterns appear differentially conspicuous to predators in certain micro-
habitat conditions. Interestingly, the dorsal pattern variations observed in
A. sagrei are different in shape and design than those in A. polylepis.
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Table 1. Results of separate one-way ANOVAs and Chi-square analyses testing dorsal pattern differences in ecologically relevant dependent variables among
female Anolis polylepis. Dorsal pattern type was the independent variable. Female dorsal patterns commonly observed at Las Cruces Biological Station were
“ds” (diamond stripe), “cs” (checkered stripe) and “ws” (white stripe). N refers to number of individual females repeatedly observed with a particular dorsal
pattern, and the number in parentheses refers to the total number of sightings for the particular dorsal pattern sighting. DBH = tree trunk diameter at breast

height. An asterisk (*) marks results significant at p < 0.05.

Dependent variable F df N (ds) N (ds) N (ws)
Mass 0.500 14 0.613 6 (26) 3 (20) 6(21)
SVL 1.431 14 0.259 6 (26) 3 (20) 6(21)
Perch height 3.955 14 0.039* 6 (26) 3 (20) 6(21)
DBH 0.200 14 0.821 6 (26) 3 (20) 6(21)
Home range 0.714 14 0.502 6 (26) 3 (20) 6(21)

x2 df N (ds) N (cs) N (ws)
gravid / not-gravid 4,611 14 0.330 6 (26) 3 (20) 6(21)
# Male HR overlap 5.220 14 0.516 6 (26) 3 (20) 6(21)
# Female HR overlap 5.882 14 0.443 6 (26) 3 (20) 6(21)

The data I present here are consistent with an avian predation expla-
nation — if the different dorsal patterns could be shown to be differentially
conspicuous to avian predators in different microhabitats, and if different
dorsal patterns experience differential mortality as a result of this conspicu-
ousness. Future research on female dorsal patterns in anoles should there-
fore focus on the ecological significance of the female dorsal patterns with
respect to avian visual systems.
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