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ABSTRACT: Studies of aggression and space use are essential to understanding resource use by reptiles,

particularly lizards. Research in this area, however, exhibits bias in that the seminal work has been done
on (1) species that are highly visible in their habitats (e.g. Iguanians); and (2) males. Studies of secre-
tive species such as skinks and of females are less common. Here, we present results of a lab study of
dyadic encounters of adult females of a common North American skink: Scincella lateralis (Little Brown
Skink), and compare them to results obtained from an earlier study of adult males of the same spe-
cies. Female S. lateralis never interacted unless they were within one body length of each other. The
most common behavior exhibited was avoidance of one lizard (the subordinate) away from the other
lizard (the dominant). As a result, the two lizards spent more time apart than close together and rarely
shared the retreat. The larger of the two females was dominant in 9 of 10 trials. Compared to adult
males, adult females showed far fewer aggressive behaviors such as lunging or chasing, and never bit
each other. Unlike males, however, subordinate female S. /ateralis exhibited tail twitching significantly
more often than did dominants, suggesting this behavior may be a social signal for females, though
the data suggest there may be other possible functions. Despite differences in the frequency of behav-
iors exhibited, patterns of space use and retreat use were the same in females as they were in males.
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INTRODUCTION

The study of lizard behavior has benefitted greatly
from observation and analysis of the behavior of North
American species. In particular, studies of North Amer-
ican species within the Iguania clade (sensu Sites et al.
2011) form the foundation of herpetology’s understand-
ing of communication and territoriality in lizards (re-
viewed in Carpenter and Ferguson 1977; Stamps 1977).
In general, North American iguanians communicate with
each other via visual displays including “head bobs” or
“push-ups” in which the lizard raises then lowers its head
and/or front end of its body in a stereotypical pattern
(Carpenter 1978). Such visual displays are employed for
communication related to territorial defense or reproduc-
tion in many lizard species, including members of the
North American genera Sceloporus (Sheldahl and Mar-
tins 2000; Haenel et al. 2003), Crotaphytus (Baird et al.
2001; Baird 2013; York and Baird 2017), and Uta (Fox et
al. 1981). Results of such studies have made it possible
to probe the relationship between phylogeny and terri-
toriality in lizards (Stamps 1977; Martins 1994; Vitt and
Caldwell 2014).

Though study of Iguanian lizards has provided the ba-
sic framework for analysis of lizard behavior, the result-
ing knowledge is limited by two factors. The first is a tax-
onomic bias: the seminal studies that have been done on
Iguanian species leaves other families of lizards, includ-
ing one of the world’s largest and most diverse families,
the Scincidae, dramatically under-represented in studies
of lizard behavior. Skink behavior is often more difficult
to study than the behavior of Iguanians because they are
typically more secretive and do not rely as extensively
on visual displays (Stamps 1977). Among North Ameri-
can skink species, Plestiodon laticeps, the Broad-headed
Skink, is probably the best studied. It has been shown
to exhibit pronounced intrasexual aggression such as
fighting and biting during the breeding season (Cooper
and Vitt 1987; 1997). These studies focused on the be-
havior of adult males; the behavior of adult females was
not specifically addressed. This discrepancy highlights
the second factor limiting understanding of lizard be-
havior: a gender bias. The majority of studies of lizard
behavior have focused on adult males; the behavior of
adult females is typically not addressed separately or is
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studied only when females are in the presence of adult
males (Perrill 1980). However, recent studies have pro-
vided evidence that adult female lizards, including some
skink species, exhibit aggressive behaviors toward oth-
er adult females. For example, Sinn et al. (2008) found
that post-partum Egernia whitii, White’s skink females,
a social species which demonstrates maternal care of
offspring, will display an open mouth or back arch dis-
play and bite models of female lizards. In the non-social
species, Chalcides viridanus, the West Canary skink, the
aggressive display of “snout to body” in which two lizards
line up antiparallel to each other and tongue flick each
other, was performed more frequently in staged dyadic
encounters between females than in staged dyadic en-
counters between males (Sanchez-Hernandez and Moli-
na-Borja 2019).

A common North American skink that has been the
subject of behavioral studies recently is Scincella lat-
eralis, the Little Brown Skink. Early anecdotal accounts
noted S. /ateralis caged together will bite each other’s
heads (Lewis 1951; Brooks 1967). Later, a lab study by
Akin (1998) found adult male S. /ateralis are aggressive
toward each other and to adult females, but that overt
aggression between females was infrequent. Recently we
conducted a lab study on the behavior of adult male S.
lateralis and found that adult males are aggressive to-
ward each other; for example, they frequently lunged
at or chased rivals, bit rivals, and occasionally engaged
in vicious fights in which the jaws were locked onto the
head of the rival. This aggression caused adult male
S. lateralis to avoid each other, and they almost never
shared a retreat (Myers and Paulissen 2017). We also
found that males with larger mass tended to be dominant
over lighter ones. The purpose of the current study is to
describe and analyze the behaviors of adult female S.
lateralis using the same methods we used to study the
behavior of males in Myers and Paulissen (2017). The
goals of this study are: (1) to describe aggressive behav-
iors adult female S. /ateralis display toward each other;
(2) to ascertain if such aggressive behaviors influence
space use in a laboratory observation chamber or shar-
ing of a retreat; and (3) to compare the results of this
study with those of our earlier study on male S. lateralis
to draw conclusions on gender differences in behavior.

MATERIALS AND METHODS

Study Animals and Captive Maintenance - Twenty
non-gravid, adult female Scincella lateralis with intact
tails were captured by hand from oak-hickory forests in
Cherokee County, Oklahoma. All lizards were caught and
observed in May or June 2012, 2013, or 2018, save for
one pair caught and observed in July 2012. This period
represents the middle of the breeding season for S. /at-
eralis in Oklahoma (M. A. Paulissen, pers observ.). Other
than the 2018 trials, the trials on adult females were
completed during the same period as the trials on adult
males reported in Myers and Paulissen (2017). Each liz-
ard was measured (SVL = snout-vent length in mm) with
a plastic ruler and mass was measured to the nearest
0.1g using a laboratory triple-beam balance. As the min-
imum SVL for mature adults is 35 mm (Brooks 1967),
only female lizards with SVL > 36 mm were used in this
study. Each lizard was housed separately in a 30.5 X 14.0
X 7.6 cm high clear plastic box provided with a double
layer of paper towel lining the floor and a cardboard re-
treat consisting of a one-quarter arc of a toilet paper roll
tube. Lizards could use the retreat or burrow under the
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paper towels to hide when they were not active. A small
circular food dish was filled with 8-10 small mealworms
daily; water was always available in a small water dish.
Heat and light were provided by a 60 Watt standard light
bulb placed 1 cm from the side of the plastic box and
run off a timer set a 12 hr:12 hr light:dark photoperiod
cycle. Each lizard was tested within one week of capture,
was tested only once, and was released near its point of
capture within 24 h of the conclusion of its trial. We have
kept small skinks in captivity using this protocol before;
lizards always eat regularly and remain healthy under
these conditions.

Experimental Design - The methods and materials
used were identical to those used in our study of male
S. lateralis reported in Myers and Paulissen (2017). A
10-gallon glass aquarium (50.2 X 26.4 X 30.5 cm high)
was used as an observation chamber. The back and two
sides of the chamber were covered with green poster
board; the front was left uncovered to allow recording of
lizard behaviors. The floor of the chamber was covered
by a 2 cm thick layer of sand and garden soil moistened
slightly to approximate natural soil conditions. A pair of
60 W heat lamps were suspended 20 cm above the floor
of the chamber; they were run off a timer set to the
same photoperiod cycle as the individual lizard cages.
The substrate of the observation chamber was moist-
ened, turned over and mixed thoroughly, and allowed to
stand unoccupied for at least 24 hours after the conclu-
sion of one behavioral trial before a pair of skinks was
placed in to begin the next trial. This was to minimize the
effect that residual odors left by skinks from the previous
trial might have on the behavior of skinks next trial.

A behavioral trial consisted of two phases: the accli-
mation phase and the experimental phase. For the ac-
climation phase, the observation chamber was divided
into two equal sides by an opaque partition that S. /ater-
alis were not capable of climbing over or digging under.
Each side received heat and light from one of the 60W
heat lamps and was provided with a food dish contain-
ing mealworms, a water dish, and a cardboard retreat
similar to the type in the individual lizard cages. A single
female skink was placed in each of the two sides of the
divided observation chamber. The mean + SE lizard SVL
was 47.4 + 1.03 mm; the two lizards differed in SVL by
1-13 mm (mean + SE = 4.8 + 1.37 mm) in 9 of the 10
trials. In the tenth trial, the SVL of the two female skinks
was the same (51 mm), but they differed in mass by
0.6g. It was therefore possible to distinguish a “large”
lizard and a “small” lizard in all 10 trials. The lizards were
left undisturbed for 48 hours save for brief interruptions
to resupply food or water. During this acclimation phase,
each lizard was free to move around its side of the di-
vided chamber, and to eat, drink or use the retreat as it
chose. However, the two lizards were not able to interact
with or see each other. This acclimation phase allowed
each lizard to become familiar with its “home” side of the
observation chamber and insured that odors from that
lizard thoroughly permeated the substrate on the lizard’s
home side.

After the 48 hour acclimation phase, the experimental
phase began. The partition, all food dishes, water dishes,
and retreats were removed and a new, clean cardboard
retreat, large enough for both lizards to fit under, was
placed in the center of the now undivided observation
chamber. Both lizards were free to move anywhere within
their home side or within the opposite side of the obser-
vation chamber, to crawl under the retreat, or to inter-



TaBLE 1. Mean + SE number of times dominant and subordinate
female Scincella lateralis performed various behaviors during
60-minute observation periods in the observation chamber. The
P-value of paired t-tests comparing the dominant to the subor-
dinate females is shown, and “*” indicates statistical significance
(P < 0.05); N = 10 trials.

Dominant Subordinate P—\t/_atlélset of
Lunge 0.1 +0.10 0.0 0.343
Chase 1.0 + 0.56 0.1 +0.56 0.095
Avoid 1.1 +£0.67 12.4 + 2.00 0.001*
Tail Twitch 0.3 +0.21 1.1 +0.38 0.037*

act with each other. Lizard behaviors were continuously
recorded for the next 60 minutes using a SONY REV280
analog (tape) recorder placed in front of the observation
chamber (no people were present in the room at this
time). After the 60 min trial was completed, both lizards
were placed back in their home cages until they were
released. All trials were run between 1100 and 1500.

Data Collection and Analysis - Tapes were played
back to quantify lizard behaviors and movements that
occurred during the 60 min experimental phase trials.
Shortly after a trial began, one or both lizards began to
move about the observation chamber. As this happened,
the two lizards frequently came to within one body length
of each other (about 45 mm); each such occurrence was
scored as an encounter. The behaviors of both lizards
were noted for each encounter following the description
of behaviors presented in Table 1 of Myers and Paulis-
sen (2017). The behaviors observed included: (1) no re-
action - neither lizard showed any obvious reaction to
the other; (2) lunge - one lizard runs rapidly 40-50 mm
toward the other lizard (which typically responded by
fleeing); (3) chase - similar to lunge except one lizard
chases the other for a much greater distance (10 cm
or more); (4) avoid - one lizard runs rapidly away from
the other, often running from one side of the observation
chamber to the other (this typically occurs when one liz-
ard is lunged at or chased by the other, but may occur
when the other lizard shows no obvious aggression), and
(5) tail twitch - movement of the tail back and forth,
usually slowly and deliberately, but sometimes rapidly.
We counted the number of times each lizard performed
avoidance behavior and designated the lizard that fled
the most as the subordinate; the other lizard was desig-
nated as the dominant. There was never any ambiguity
in these designations owing to the dramatic disparity in
the frequency of avoidance behavior.

In addition to behaviors, we also measured the follow-
ing for each lizard: time (to the nearest second) spent on
the “home” side of the observation chamber, time spent
on the opposite side of the chamber, and time spent un-
der the retreat. We also measured how much time the
two lizards spent on the same side of the observation
chamber and how much time they spent on opposite
sides to ascertain if dominance relationships between the
two lizards influenced use of space by either lizard. To
account for intervals when one or both skinks were under
the retreat, we defined two additional variables: (1) “to-
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gether” - the amount of time the two skinks were on the
same side of the observation chamber plus the amount
of time they were under the retreat together; (2) “apart”
- the amount of time the two skinks were on opposite
sides of the chamber plus the amount of time one lizard
was under the retreat while the other was not. Finally,
we compared the amount of time the two lizards occu-
pied the retreat simultaneously to the amount of time
the two lizards would be expected to occupy the retreat
simultaneously if each lizard’s occupancy of the retreat
was unaffected by the presence of the other lizard in the
retreat. The expected co-occupancy time was calculated
by multiplying the proportion of time the dominant lizard
occupied the retreat by the proportion of time the subor-
dinate lizard occupied the retreat by 3600 seconds (=60
min) (Paulissen and Moran 2017).

We used paired t-tests to compare means of the num-
ber of times various behaviors were performed and to
compare the mean amount of time the dominant and
subordinate lizards spent on their home side, the oppo-
site side, and in the retreat alone. We also used paired
t-tests to compare means of the amounts of time lizards
spent on the same side versus opposites sides of the
observation, “together” versus “apart”, and actual ver-
sus expected amount of time lizards occupied the retreat
simultaneously. We ran a series of Pearson correlation
coefficients to determine if there was any significant
correlation between the difference in SVL between the
two females and any of the behaviors we recorded. We
used Kruskal-Wallis tests to compare the mean number
of aggressive behaviors (lunge, chase, bite) exhibited by
female S. lateralis in this study versus male S. lateralis
reported in Myers and Paulissen (2017). We used a Bino-
mial test to determine if the number of trials in which the
dominant female was the larger one differed significantly
from random chance. Finally, we used a Chi-squared test
with Yate’s correction for small sample sizes to compare
the number of trials (out of 10) for each sex in which
aggressive behaviors were exhibited. All statistics were
computed with MYSTAT 12 for Windows (Mystat 2007).
We report descriptive statistics as mean + standard er-
ror; a for all tests = 0.05.

RESULTS

Female S. lateralis Behavior and Space Use - The
mean number of encounters per trial was 17.2 + 2.92
(minimum = 4; maximum = 32). Of these, an average of
1.7 + 0.65 (approximately 10%) resulted in no reaction
by either lizard. In the remainder of the encounters, at
least one lizard displayed one of the behaviors described
in the Materials and Methods section. By far the most
common behavior displayed was avoidance; overtly ag-
gressive behaviors such as lunge and chase were un-
common and biting was never observed (Table 1). The
subordinate female repeatedly fled from the dominant
female, often to the opposite side of the observation
chamber from where the dominant female was located.
This occurred both when the dominant approached the
subordinate and when the reverse occurred. Subordinate
female S. lateralis also performed the tail twitch behav-
ior significantly more often than did dominant females,
though the magnitude of the difference was not as great
as that of the avoidance behavior (Table 1). Though more
commonly displayed by dominant females, there were no
significant differences in the number of lunge and chase
behaviors displayed by the dominant versus the subor-
dinate females due to the overall low frequency of these
behaviors (Table 1).



Body measurements for the adult female S. lateralis
used in this study was 47.4 + 1.46 mm SVL and 1.8 +
0.146 g mass. The female with the larger SVL was dom-
inant in 8 of the 10 trials. In the single trial in which the
two females were the same SVL, the one with the greater
mass was dominant. Thus in 9 of 10 trials, the larger of
the two females was dominant; this is a statistically sig-
nificant departure from random chance (Binomial test:
P = 0.0107). There were no significant correlations be-
tween the difference in SVL between the two females and
the frequency of any of the behaviors that we measured
(all P > 0.05).

Both the dominant and the subordinate female S. /ater-
alis spent about the same amount of time on their home
side of the observation chamber as they did on the op-
posite side (Figure 1). The dominant female spent more
time on average under the retreat than the subordinate
female, but the difference was not statistically significant
(paired t-test: t = 1.1, df = 9, P = 0.288; Figure 1).

When both skinks were outside the retreat, they spent
more time on opposite sides of the observation chamber
than on the same side, though the difference was not
statistically significant (Figure 2a: FEMALE). When we
factor in the amount of time either one or both females
spent under the retreat, the two female S. /ateralis spent
significantly more time “apart” than “together” (Figure
2b: FEMALE). This was because most encounters be-
tween the two female S. /ateralis ended with the subor-
dinate avoiding the dominant, often by fleeing to the op-
posite side of the observation chamber. Furthermore, the
two female S. lateralis rarely shared the retreat (mean
+ SE number of seconds both females under retreat =
26.4 + 11.8). This number is significantly less than the
expected time the two lizards should share the retreat if
both lizards used the retreat at random (mean + SE ex-
pected time under the retreat together = 174.1 + 38.7;
paired t-test: t = 4.02; df = 9, P = 0.003). Typically, if
the subordinate female was under the retreat and the
dominant entered, the subordinate left the retreat within
a few seconds. If the dominant female was under the
retreat when the subordinate tried to enter, the subordi-
nate either turned away before entering fully, or entered,
stayed a few seconds, then came back out again.

t=-1.120 t=-0.802
P=0.292 P=0.443
1600

H
| H

t= 1129
P=0.288

1800
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1000
800
600

Mean Number of Seconds

400
200

Home Side Opposite Side Retreat

o DOMINANT OSUBORDINATE

Fig. 1. Mean number of seconds dominant and subordinate fe-
male Scincella lateralis spent on their home side of the observa-
tion chamber, the opposite side of the observation chamber, and
under the single retreat in the center of the observation cham-
ber; vertical lines represents + 1 standard error. The results of
paired t-tests for each category are shown; df = 9 for all tests.
There were no significant differences between dominant and sub-
ordinate S. lateralis females for any category.
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Fig. 2. Space use by male and female Scincella lateralis in
60-minute trials in the observation chamber. 2a. Mean number
of seconds male and female S. lateralis spent on opposite sides
of the observation chamber; 2b. Mean number of seconds male
and female S. lateralis spent together and apart (See Methods
and Materials). Vertical lines represents + 1 standard error. The
results of paired t-tests comparing the mean time spent on the
same side vs. the opposite side (2a) and comparing together vs.
apart (2b) are shown for both males and females; df = 9 for all
tests.

Comparison of Female to Male S. lateralis Behavior
and Space Use — The methods used in this study are the
same as those of Myers and Paulissen (2017) on male S.
lateralis. This makes it possible to make a direct com-
parison of the behavior and space use of female to male
S. lateralis. The biggest difference was that the mean
number of all three aggressive behaviors pooled (lunge,
chase, and bite) displayed during 60 min trials by fe-
males was significantly lower than the mean number of
aggressive behaviors exhibited by males (Table 2). This
was because among females, lunging and chasing were
rare and biting was never observed in any of the 10 tri-
als. Indeed, aggressive behaviors were observed in only
4 of the 10 female trials. In contrast, all three aggressive
behaviors were commonly observed in male trials, and 9
of 10 trials showed aggressive behaviors. This difference
narrowly fails to reach statistical significance using a Chi-
squared test with Yate’s correction for small sample size
(Table 2).



The relative frequency of tail twitches by dominant
versus subordinate lizards differed between male and
female S. lateralis. In males, there was no significant
difference in tail twitching frequency between dominants
and subordinates (Myers and Paulissen 2017). In fe-
males, however, subordinate lizards tail twitched signifi-
cantly more frequently than did dominant lizards (Table
1). However, the mean number of tail twitches exhibited
by dominant males toward their rivals was significantly
greater than the mean number of tail twitches exhibited
by dominant females toward their rivals (Table 2). No
such difference exists in mean number of tail twitches
performed by subordinate males versus subordinate fe-
males (Table 2).

Despite the lower number of aggressive behaviors in
female trials, the space use by females was nearly the
same as that of males. In both, the two lizards spent
more time on opposite sides of the observation chamber
than on the same side (though failing to reach statisti-
cal significance in females, Figure 2a). Similarly, in both
male and female trials, the two lizards spent significantly
more time apart than together (Figure 2b). In both the
male and female trials, the dominant and subordinate
lizards rarely occupied the retreat simultaneously (mean
+ SE 8.3 + 4.3 sec for male trials; 26.4 + 11.8 sec for
female trials; t = 1.439, df = 18, P = 0.177). Overall,
space use by female S. lateralis reported in this study
was very similar to that of space use by male S. lateralis
reported by Myers and Paulissen (2017).

TaBLE 2. Comparison of frequency of behaviors exhibited by adult
male and adult female Scincella lateralis during 60-minute obser-
vation periods in the observation chamber. The first 5 variables
are all mean + SE number of times male and female S. lateralis
performed the behaviors with the P-value of Kruskal-Wallis tests
comparing the male trials to female trials shown. “Number of
Aggressive Interactions” is the sum of the number of lunges,
chases, and bites. The last variable is the number of trials that
aggressive behaviors were observed in the 10 male trials and
the 10 female trials with the P-value of a Chi-squared test with
Yate's correction shown. Data on males were taken from Myers
and Paulissen (2017), data on females are taken from this study.

Males Females P-Value

Number of
Aggressive
Behaviors

8.1 + 3.57 1.1 + 0.55 0.011

Number of
Avoidances by
Dominants

0.2 +0.13 1.1 +0.67 0.148

Number of
Avoidances by
Subordinates

26.0 +6.83 12.4 + 2.00 0.121

Number of Tail
Twitches by
Dominants

1.4 +0.48 0.3+0.21 0.033

Number of Tail
Twitches by
Subordinates

0.9 + 0.32 1.1 +£0.38 0.718

Number of Trials
(of 10) in which
aggressive 9 4
behavior was
observed

0.061
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DISCUSSION

The behaviors exhibited by female S. /ateralis in this
study are typical of skinks in general. There were no in-
teractions between lizards unless they were within one
body length (about 45 mm) of each other and there were
no indications of any sort of visual communication, such
as a display with the head, mouth, legs, or tail, between
lizards that were more than a body length apart. The
most commonly observed behavior was avoidance of one
lizard by the other. This behavior, which includes flight of
one lizard from the other, was recorded more often than
all other behaviors combined (Table 1). Avoidance be-
havior is common in skinks (Paulissen and Moran 2017;
Sanchez-Hernandez and Molina-Borja 2019) including S.
lateralis (Akin 1998; Myers and Paulissen 2017). In over
90% of the encounters, it was the subordinate lizard that
fled, presumably to avoid being near the dominant. Fre-
quent avoidance behavior results in female S. lateralis
spacing themselves apart from each other so they are of-
ten on opposite sides of the observation chamber, or are
otherwise “apart”, and almost never share a retreat (see
Results). The tendency of skinks to space themselves so
that they are they seldom close to each other has been
noted both in field studies (Fitch and von Aachen 1977;
Jennings and Thompson 1999) and in lab studies (Myers
and Paulissen 2017; Paulissen and Moran 2017).

Our research showed that size is critical in determin-
ing dominance in female S. lateralis: in 9 of 10 trials,
the larger of the two females was dominant. This result
agrees with what has been found for both female (Akin
1998) and male (Myers and Paulissen 2017) S. latera-
lis and for skinks in general (Zwickel and Allison 1986;
Cooper and Vitt 1987; Whittier and Martin 1992; Torr
and Shine 1996; Paulissen and Moran 2017; Baines et al.
2020). Larger size in lizards is typically associated with
superior capacity to threaten or to fight (Cooper and Vitt
1987; Ldépez and Martin 2001). In female S. lateralis,
however, threat displays and fighting were not observed
and aggressive behavior was extremely rare (Table 1).
This raises the question of why size is so important in
determining dominance. Presumably when two female S.
lateralis come close to each other, they are able to assess
relative size and can quickly determine which lizard is
larger and therefore dominant without resorting to dis-
plays or aggression. Why the smaller, subordinate female
should then flee to avoid the dominant when it is unlikely
to be attacked is unknown.

The only behavior we observed from female S. /ater-
alis that might be considered a form of direct communi-
cation is tail twitching. In this study, tail twitching was
exhibited significantly more often by subordinate females
than by dominant females, but only when the dominant
moved near the subordinate, or when the subordinate
moved close to the dominant. Taken alone, this observa-
tion suggests that tail twitching may serve as a form of
communication by subordinate females toward dominant
ones. However, we observed no obvious reaction by the
dominant female to the tail twitching by the subordinate
(or vice versa) and there was no correlation between
size difference between the two females and tail twitch-
ing or any behavior. Furthermore, a close look at the
data reveals that those few trials in which a dominant
female did display tail twitching were also the few trials
in which the dominant female also chased the subordi-
nate female, perhaps suggesting that tail twitching by
dominant females is related to aggressiveness. In our



previous study of behavioral interactions between male
S. lateralis, we observed that the dominant males tail
twitched more frequently than did subordinate males,
though the difference was not statistically significant
(Myers and Paulissen 2017). This led us to hypothesize
that tail twitching was not a social signal for male S.
lateralis but more likely a sign of agitation. However, the
comparison of males from that study to females in this
study shows dominant males tail twitched significantly
more frequently in male trials than dominant females
did in female trials, though there was no corresponding
difference in frequency of tail twitches between subor-
dinate males and females (Table 2). The fact that male
S. lateralis display aggressive behaviors more frequently
than females lends support to the hypothesis that tail
twitching is related to aggressiveness. The literature
on skink behavior has documented tail twitching or tail
wriggling behaviors in many species and several differ-
ent explanations for it have been proposed. For example,
Langkilde et al. (2003; 2004) described three levels of
“tail wave” exhibited by Carlia jarnoldae, the Lined Rain-
bow-skink, noting that tail waving is rarely performed by
solitary skinks, and therefore may be a signal by resident
males directed towards intruders. By contrast, at least
two studies have suggested that tail twitching may be
a signal given by subordinate skinks toward dominant
ones. Perrill (1980) described a slow “tail wag” displayed
by juvenile Plestiodon (formerly Eumeces) inexpectatus,
the Southeastern Five-Lined skink, towards adults as a
sign of submission. Sanchez-Hernandez et al. (2012)
described a “tail undulation” usually displayed by sub-
ordinate individuals of Chalcides viridanus in response
to another skink’s display. Torr and Shine (1994) de-
scribed “tail lashing” and “tail twitching” by Lamprop-
holis guichenoti, the Common Garden skink, and noted
these behaviors were displayed by both dominants and
subordinates. In a later study, these authors suggested
that while tail twitching may be a social signal, it may
also serve an antipredator function or be a sign of agita-
tion (Torr and Shine 1996). The foregoing demonstrates
that the function of tail twitching in S. /ateralis and other
skinks cannot be presently identified. The determination
of whether tail twitching by skinks is a social signal, a
sign of aggressiveness, a sign of agitation, or some com-
bination of these (or other) functions must await further
detailed study of both sexes of a variety of species.
Female S. lateralis never bit each other and exhibit-
ed aggressive behaviors (lunge and chase) far less fre-
quently than did the male S. lateralis studied by Myers
and Paulissen (2017). This suggests female S. lateralis
are less aggressive in their social interactions than are
males. Similarly, Akin (1998) found that overt aggression
between female S. lateralis was rare (though he did re-
cord a single instance of a female biting another) whereas
male S. lateralis frequently interacted aggressively with
each other. The few studies of skinks that have addressed
behavioral interactions of both males and females have
shown males tend to exhibit more aggression in intra-
sexual encounters than do females (Zwickel and Allison
1986; Sanchez-Hernandez and Molina-Borja 2019). This
sex difference in aggression levels in skinks matches
what has been found in the better studied species of the
Iguanian clade. However, all these studies, including this
one, were conducted under artificial conditions in which
lizards were brought into close proximity to increase the
likelihood of them encountering each other so they may
interact. Due to their secretive nature, skinks are noto-
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riously difficult to study under natural conditions, so it is
not known if the sex differences in levels of aggression
and spacing patterns identified in this and related stud-
ies occur in natural conditions. The conclusions of these
studies should be considered as starting points to guide
the design of studies of behavioral interactions of skinks
in their natural environment. Only detailed studies of a
large cross-section of species from this enormous lizard
family will enable herpetologists to fully understand the
complexities of squamate behavior.
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