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Body size and shape are among the most important determinants of reproductive output in diverse ani-
mal taxa. We compared morphology and reproductive output between two Scincella lizards (Scincidae),
Scincella modesta (oviparous) and Scincella reevesii (viviparous), to examine whether viviparous females
compensate for their lower reproductive output by modifying maternal body size and/or shape. As pre-
dicted, reproductive output was lower in S. reevesii than in S. modesta when corrected for body size. The
two lizards differed morphologically, but were similar in three aspects: females were the larger sex, the
relative head size was greater in adult males, and the relative abdomen size was greater in adult females.
Sexual dimorphism in abdomen length (AL) was more evident in S. reevesii than in S. modesta, but this
difference was attributable to a smaller sexual difference in AL in S. modesta, rather than to the greater
relative maternal AL in S. reevesii. Female S. reevesii on average were larger than female S. modesta in
snout-vent length (SVL), but this increase in overall body size cannot be viewed as a way of allowing
female S. reevesii to compensate for lower reproductive output, as the linear slope of reproductive output
against maternal SVL did not differ between the two species. Our data show that selection for increased
maternal body volume does not differ between the two Scincella lizards with different reproductive
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1. Introduction

An organism’s life history is characterized by a whole suit of
traits adapted to the environment and adapted to each other, with
its survival and reproductive success affected by co-adapted traits
(Stearns, 1992; Roff, 2002; Pigliucci, 2003). Reproductive output,
measured as the product of offspring size and number, which are
both tightly linked to fitness, is a fundamental life-history trait and
is subject to trade-offs and constraints (Stearns, 1992; Mousseau
et al., 2000; Roff, 2002). For example, if a female allocates energy
to the production of offspring rather than body growth in a given
period of reproduction, then more or larger offspring might be pro-
duced at that time. However, if fecundity is dependent on body
size, then the female might achieve higher lifetime reproductive
success by reducing current reproductive investment in favor of
body growth. Body size and shape constrain reproductive output
in diverse animal taxa where selection on these two morphologi-
cal variables yields a correlated response in reproductive output
(Kaplan and Salthe, 1979; Wickman and Karlsson, 1989; Isaac,
2005; Lourdais et al., 2006; Goodman et al., 2009).
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Lizards are ideal subjects for tests of life-history theory, due to
the broad range of life-history variation and strategies they display
(Ballinger, 1983). Like many other organisms (Fairbairn et al.,2007),
lizards can be sexually dimorphic in body size and shape, and in
particular, two aspects that differ between the sexes are the greater
relative size of the head in males and the greater relative length
of the abdomen in females (Brafia, 1996; Olsson et al., 2002; Cox
et al., 2003; Pincheira-Donoso and Tregenza, 2011). The relatively
larger head benefits males in bouts of intrasexual combat (Huyghe
et al., 2005; Lappin and Husak, 2005; Shine, 2005) and potentially
amplifies food niche divergence between the sexes in species with
a positive correlation between head size and prey size (Brafia, 1996;
Lin and Ji, 2000; Qiu et al., 2001; Zhang and Ji, 2004). In females,
selection for increased reproductive output is correlated with an
increase in abdomen size, causing an increase in the amount of
abdominal volume available to hold the clutch (Shine, 1992; Olsson
etal,, 2002; Du et al,, 2005; Du and Lij, 2010).

There are several studies addressing differences in reproduc-
tive output between lizards that differ in body shape, foraging
mode or habitat use (Vitt and Congdon, 1978; Vitt, 1981; Shine,
1992; Goodman et al., 2009; Griffith, 2009). These studies show
that (i) lizard species with robust or stout bodies, which are
ambush foragers, have greater relative clutch masses (RCMs) than
do more streamlined or elongated, active foraging species (Vitt and
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Congdon, 1978; Vitt, 1981; Griffith, 2009); (ii) RCMs are signifi-
cantly correlated with body shape (Shine, 1992); and (iii) lizards
can compensate for reduced abdominal volume and thus reduced
reproductive output by being more “full” of eggs (Goodman et al.,
2009).

Lizards are either oviparous or viviparous, and the transition
from oviparity to viviparity is a major evolutionary event propelled
by natural selection promoting fitness and successful reproduc-
tion of the species involved (Shine, 2005). So far, however, the
causal link between morphological design and reproductive out-
put is poorly studied in lizards that differ in reproductive mode,
with data reported only for a reproductively bimodal scincid lizard,
Lerista bougainvillii (Qualls and Shine, 1995).

Most oviparous lizards lay flexible-shelled eggs that take up
substantial amounts of water, and expand accordingly, during incu-
bation (Vleck, 1991). Eggs retained in the oviducts also gain mass
and volume (Qualls and Shine, 1995; Qualls and Andrews, 1999;
Yang, 2009). Rapid water uptake takes place after Dufaure and
Hubert’s (1961) stage 30 in both oviparous and viviparous lizards
(Shadrix et al.,, 1994; Ji and Zhang, 2001; Ji et al., 2002; Yang,
2009; Qu et al., 2011). However, eggs of viviparous species absorb
less water than eggs of oviparous species throughout development
because the ability of eggs to absorb water is physically constrained
in the oviducts (Yang, 2009). Despite this difference, viviparous
females will have to leave sufficient space for their eggs that reach
their maximum mass and volume in the oviducts and, as such, they
will have to produce lighter clutches than would oviparous females
with the same body size and shape. The decreased reproductive
output constitutes one selective disadvantage for the evolution of
viviparity (Tinkle and Gibbons, 1977), so the question is whether
viviparous female lizards compensate for this disadvantage by
modifying maternal body size and/or shape, thus allowing them to
increase the amount of space available to hold eggs. If so, we predict
that body plans may differ even between phylogenetically related
(e.g., congeneric) species that differ in reproductive mode, and in
particular, selection should favor the evolution of larger mater-
nal body volume at a given body size in species with viviparous
reproduction.

Here, we used two Scincella lizards (Scincidae), the slender for-
est skink Scincella modesta (oviparous) and Reeves’ smooth skink
Scincella reevesii (viviparous), both of which are income breeders
using currently acquired energy to fuel reproduction, as model sys-
tems for testing the above prediction. The former species is endemic
to China, occurring in the eastern and central parts of the coun-
try, northwards to Liaoning and southwards to Hong Kong (Huang,
1998). Female S. modesta lay eggs at embryonic stages varying from
Dufaure and Hubert’s (1961) stage 31-32 (Lu et al., 2006; Li, 2009).
The latter species’ range is from South China to Southeast Asia
(Huang, 1998). These two congeneric lizards are similar in terms
of habitat preferences, food habits and general behavior (Huang,
1998), thus allowing a comparison of morphology and reproduc-
tive output between oviparous and viviparous lizards with limited
confounding effects from phylogenetic and ecological differences.

2. Materials and methods
2.1. Animal collection and care

We collected adult S. modesta from Hangzhou (30°02'N,
122°10’E) in Zhejiang, and adult S. reevesii from Zhaoqing (23°02'N,
112°27E) in Guangdong, in April and May of 2007-2010. Males
were released at their point of capture following the collec-
tion of morphological data, and females with yolking follicles
or oviductal eggs and copulation marks were transported to
our laboratory in Nanjing, where 6-8 lizards were housed in

800 mm x 500 mm x 400 mm (length x width x height) communal
cages in an indoor animal holding facility. The cages contained a
substrate of moist soil (~50 mm depth), with litter layers and small
pieces of clay tiles provided as shelter and basking sites. Ther-
moregulatory opportunities were provided during daylight hours
(06:00-18:00h) by a 60 W full spectrum lamp suspended over one
end of the cage; overnight temperatures followed indoor ambient
temperatures (18-24°C). Mealworm larvae (Tenebrio molitor) and
house crickets (Achetus domestica) dusted with multivitamins and
minerals, and water were provided daily, so that excess food was
always available in the communal cages.

Females were isolated from each other using dividers that cre-
ated 200 mm x 150 mm x 200 mm chambers if they laid eggs (S.
modesta) or gave birth (S. reevesii) during the same period in the
same cage, such that eggs or neonates could be accurately allocated
to the mother. None of these females was isolated for more than
36h, and a 20W spotlight was mounted in each divider to allow
thermoregulation. Eggs of S. modesta were collected and weighed
less than 3 h post-laying, and were then incubated at temperatures
ranging from 22 to 26 °C, which is optimal for embryonic develop-
ment (Li, 2009). Hatchlings were collected, weighed and measured
less than 3 h post-hatching (S. modesta), or post-parturition (S.
reevesii). Postpartum females were measured and weighed before
they were returned to the communal cages, where they remained
until release to the field in August. Relative clutch mass was calcu-
lated by dividing clutch (S. modesta) or litter (S. reevesii) mass by
the postpartum body mass (Shine, 1992).

2.2. Measurement of morphological traits

Based on the smallest snout-vent length (SVL) of reproductive
females, 38.8 mm in S. modesta and 40.2 mm in S. reevesii, we con-
sidered 103 individuals (63 ¢¢ and 40 5'¢") of S. modesta (>38 mm
SVL) and 150 individuals (87 ¢¢ and 63 5'c") of S. reevesii (>40 mm
SVL)as adults. Measurements were taken for each adult using Mitu-
toyo digital calipers (Mitutoyo Corp., Kawasaki, Japan) and included
SVL, abdomen length (AL, from the posterior base of the fore-limb to
the anterior base of the hind-limb), head length (HL, from the snout
to the anterior edge of the tympanum), and head width (HW, taken
at the posterior end of the mandible). Adults were not measured
for tail length (TL), as the majority of them (~70% in S. modesta and
~60%in S. reevesii) autotomize some portion of the tail at least once
during their lifetime in nature. Hatchlings were measured for SVL,
AL, TL, HL and HW using the same calipers, and data from the same
clutch or litter were pooled prior to further statistical analyses.

2.3. Statistical analyses

All statistical analyses were performed with Statistica version
6.0 for PC (StatSoft Inc., Tulsa, OK, USA). We used linear regression
analysis, partial correlation analysis, one-way analysis of vari-
ance (ANOVA), two-way ANOVA, one-way analysis of covariance
(ANCOVA) and multivariate analysis of variance (MANOVA) to ana-
lyze the corresponding data. Regression residuals were calculated
and analyzed when all slopes differed from zero but were unequal.
Prior to parametric analyses, we tested the data for normality using
the Kolmogorov-Smirnov test, and for homogeneity of variances
using Bartlett’s test (univariate level) or Box’s M test (multivari-
ate level). Loge transformations were performed when necessary
to satisfy the assumptions for parametric tests. The homogene-
ity of slopes was checked prior to examining differences in the
adjusted means. Throughout the present paper, values are pre-
sented as mean + standard error (SE), and the significance level was
set at o =0.05.
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Fig. 1. Linear regressions of abdomen length (AL), head length (HL) and head width (HW) against snout-vent length (SVL) for adults of S. modesta and S. reevesii. Solid dots
and thick lines: females; open dots and thin lines: males; plots on the left side: S. modesta; plots on the right side: S. reevesii. The regression equations and coefficients are

given in the figure.

Table 1
Morphometric data, expressed as means =+ SE and ranges, for adults of Scincella modesta and Scincella reevesii.
S. modesta S. reevesii
Females Males Females Males
N 63 40 87 63
Snout-vent length (mm) 46.5+0.4 43.34+0.3 48.1+0.3 4484+0.3
38.8-52.1 39.1-47.2 40.2 - 56.2 40.0-53.8
Abdomen length (mm) 26.6+0.3 233+0.2 27.7+0.3 22.6+0.3
21.8-319 204272 21.3-344 16.5-27.2
Head length (mm) 7.8+0.05 7.9+0.08 7.7+0.06 8.1+0.08
6.6 8.5 6.8-8.8 6.6-9.0 6.3-10.6
Head width (mm) 5.4+0.04 5.4+0.07 5.2+0.04 5.0+0.06
46-6.2 45-64 42-6.1 41-65
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Fig. 2. Mean values (+SE) for regression residuals of abdomen length, head length and head width against snout-vent length of two species of Scincella lizards, S. modesta
(SM) and S. reevesii (SR). Numbers in each plot are differences in mean regression residual between the sexes.

3. Results

Table 1 shows the morphometric data collected from adults. The
mean adult SVL was greater in S. reevesii than in S. modesta (two-
way ANOVA; Fj 249 =17.78, P<0.0001), and was greater in females
than in males (F; 249 =77.46, P<0.0001); the sex x species interac-
tion was not a significant source of variation in SVL (Fj 249 =0.05,
P=0.815). AL, HL and HW positively covaried with SVL within each
species x sex combination (Fig. 1; P<0.0001 in all cases). Using a
series of partial correlations, we found that AL, HL and HW were
positively correlated with SVL, but not with each other, within each
species x sex combination (Table 2).

A MANOVA on regression residuals of AL, HL and HW against
SVL revealed that these three variables differed between the sexes
(Wilks’ A =0.56, df=3, 247, P<0.0001) and between the two species
(Wilks’ A =0.55,df=3,247,P<0.0001); the sex x species interaction
was a significant source of variation in these three variables (Wilks’
A =0.84, df=3, 247, P<0.0001). When analyzing the data for each
sex separately, we found again that AL, HL and HW differed between
the two species in both male (MANOVA on regression residuals of

Table 2

the three variables against SVL; Wilks’ A =0.42, df=3,99, P<0.0001)
and female (Wilks’ A =0.44, df=3, 146, P<0.0001) adults. Adult
males of S. modesta were larger in AL and HW (P<0.0002 in both
cases), but did not differ from adult males of S. reevesii in HL
(P=0.062) after accounting for SVL. Adult females of S. modesta
were larger in HL and HW (P<0.0001 in both cases), but did not dif-
fer from adult females of S. reevesiiin AL (P=0.430) after accounting
for SVL.

Females were larger in AL but smaller in HL and HW than males
in both species after accounting for SVL (Figs. 1 and 2). The sexual
difference was greater in AL (Fig. 2 A) than in HL (Fig. 2B) and HW
(Fig. 2C) in both species, and the sexual difference in AL was greater
in S. reevesii than in S. modesta (Fig. 2A).

Hatchling mass was highly dependent on egg mass at oviposi-
tion in S. modesta (F; g1 =236.32, P<0.0001; Fig. 3), and hatchling
mass outweighed egg mass at oviposition by an average of 13 mg
(Table 4). Hatchlings of S. modesta were larger than neonates of S.
reevesiiinmean SVL(ANOVA; F; 148 =50.30,P<0.0001; Table 3). The
other four hatchling morphometric variables (AL, TL, HL and HW)
also differed between the two species (Wilks’ A =0.45, df=4, 144,

Results of partial correlation analyses for the relationships between the selected pairs of snout-vent length (SVL), head length (HL), head width (HW) and abdomen length

(AL) measured in adults. Significant values are rendered in bold.

Scincella modesta

Scincella reevesii

Females Males Females Males

Df 59 36 83 59

SVLvs. HL r=0.52,t=4.71, P<0.0001 r=0.49, t =3.35, P<0.002 r=0.67, t =8.24, P<0.0001 r=0.61, t=5.96, P<0.0001
SVL vs. HW r=0.35, t=2.83, P<0.007 r=0.52, t=3.68, P<0.001 r=0.56, t=6.11, P<0.0001 r=0.52, t=4.71, P<0.0001
SVLvs. AL r=0.76, t=9.16, P<0.0001 r=047,t=3.23,P<0.003 r=0.40, t =4.03, P<0.0002 r=0.63, t=6.27, P<0.0001
HL vs. AL r=-0.14,t=1.07, P=0.291 r=-0.08,t=0.47, P=0.643 r=0.06, t=0.53, P=0.594 r=0.005, t=0.04, P=0.967
HL vs. HW r=0.16,t=1.24,P=0.219 r=0.20,t=1.21,P=0.234 r=0.11,t=1.08, P=0.281 r=-0.07,t=0.51, P=0.611
HW vs. AL =-0.02,t=0.16, P=0.834 r=0.01, t=0.06, P=0.950 r=0.08,t=0.77, P=0.444 =-0.21,t=1.64, P=0.105
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Fig. 3. Linear regression of hatchling mass (HM) against egg mass (EM) at oviposi-
tion in S. modesta. The regression equation and coefficient are given in the figure.

P<0.0001). Specifically, hatchlings of S. reevesii were larger in HW
but smaller in TL and HL than neonates of S. reevesii (P<0.0001 in
all cases), but hatchlings/neonates of the two species did not differ
in AL (P=0.360) after accounting for SVL.

Female S. modesta (N=63) produced a single clutch of 4-16
pliable-shelled eggs between mid-May and mid-June, and female
S. reevesii (N=87) a single litter of 2-10 young between mid-May
and late June (Table 4). Fecundity (clutch or litter size) positively
covaried with maternal SVL and AL in both species (P<0.0001 in
both cases; Fig. 4A and B), so did reproductive output (clutch or lit-
ter mass; P<0.0001 in both cases; Fig. 4C and D). Female S. modesta
produced more offspring than did female S. reevesii of the same SVL
(ANCOVA with SVL as the covariate; Fj 147 =259.25, P<0.0001), but
did not differ from female S. reevesii of the same SVL in postpartum
mass (ANCOVA with SVL as the covariate; Fy 147 =1.26, P=0.263).
Female S. modesta produced heavier clutches (ANCOVA with SVL
as the covariate; Fj 147=310.27, P<0.0001) and had greater RCMs
(ANCOVA with postpartum mass as the covariate; Fj 147 =278.10,
P<0.0001) than did female S. reevesii after accounting for SVL (for
clutch mass) or postpartum mass (for RCM). When setting maternal
SVL at47.5 mm (the overall mean SVL of the reproductive females),
the mean clutch (S. modesta) and litter (S. reevesii) masses were
951 mg and 395 mg, respectively. The linear slope of maternal ALon
reproductive output did not differ between S. modesta and S. reevesii

Table 3
Morphometric data, expressed as means + SE and ranges, for hatchlings of Scincella
modesta and Scincella reevesii.

S. modesta S. reevesii
N 63 87
Snout-vent length (mm) 18.1+0.1 17.3+£0.07
16.6 —20.0 15.3-18.6
Abdomen length (mm) 8.4+0.06 7.9+0.06
7.3-9.6 6.1-9.1
Tail length (mm) 21.8+0.1 224+0.2
19.3-25.1 18.1-26.3
Head length (mm) 434+0.02 43+£0.02
4.0-4.6 3.6-4.38
Head width (mm) 3.24+0.02 2.7+0.02
3.0-35 22-31

Table 4
Descriptive statistics, expressed as means + SE and ranges, for female reproductive
traits of Scincella modesta and Scincella reevesii.

S. modesta S. reevesii
N 63 87
Snout-vent length (mm) 46.5+0.4 48.2+0.3
38.8-52.1 40.2 -56.2
Postpartum body mass (g) 1.27+0.03 1.40+0.03
0.80-1.91 0.84-2.17
Clutch or litter size 9.1+0.3 48+0.2
4-16 2-10
Clutch or litter mass (mg) 912.8+325 411.0+19.1
421.0 - 1509.0 126.0-913.0
Egg mass (mg) 100.7 +£1.7 -
70.8-135.0
Hatchling mass (mg) 113.7+£1.7 846+14
86.7 — 144.8 49.0-111.3
Relative clutch mass 0.72+0.02 0.29+0.01
0.38-1.20 0.09 - 0.55

(ANCOVA with reproductive output as the covariate; F; 146 =0.73,
P=0.393; Fig. 5).

Egg mass (S. modesta) was independent of maternal SVL and
AL (P>0.419 in both cases; Fig. 4E and F), whereas neonate
mass (S. reevesii) positively covaried with maternal SVL and AL
(P<0.0007 in both cases; Fig. 4E and F). Female S. modesta
produced heavier offspring than did female S. reevesii in both
absolute (ANOVA; Fj 143 =49.56, P<0.0001) and relative (ANOVA
on regression residuals of hatchling mass against maternal SVL;
F1143=146.31, P<0.0001) terms. Holding maternal SVL constant
with a partial correlation analysis, we found that hatchling mass
was not correlated with fecundity (clutch or litter size) in both
species (P>0.470 in both cases).

4. Discussion

The two Scincella lizards differed morphologically at birth and
during adulthood, but were similar in three aspects: females were
the larger sex, the relative head size (both length and width) was
greater in adult males, and the relative abdomen length was greater
in adult females. Between-sex differences in body volume primar-
ily resulted from differences in AL, as neither in S. modesta nor in S.
reevesii did the width and height of the abdomen differ between the
sexes after accounting for SVL (Li, 2009). The two lizards differed
in all female reproductive traits examined, with the exception of
postpartum body mass. Our finding that in the two lizards clutch
or litter size is dependent on maternal SVL is consistent with the
prediction of the fecundity selection hypothesis that increasing
fecundity results from larger body size in females (Williams, 1966;
Fitch, 1981; Cox et al., 2007). Clutch mass positively covaried with
maternal AL in S. modesta, so did litter mass in S. reevesii (Fig. 4D).
These results indicate that maternal body volume is an important
determinant of reproductive output in both species.

Female S. reevesii produced fewer and smaller offspring than did
female S. modesta in both absolute and relative terms. This finding
is inconsistent with that in L. bougainvillii where the evolution of
viviparity is accompanied by an increase in reproductive output
because viviparous females are more “full” of eggs than oviparous
females (Qualls and Shine, 1995). This inconsistency at least partly
resulted from differences in the method used to calculate reproduc-
tive output between the two species. For L. bougainvillii, litter mass
was calculated by subtracting the mass of a female after parturi-
tion from her mass before parturition (Qualls and Shine, 1995), but
for S. reevesii it was calculated by adding up the mass of neonates
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Fig. 4. Linear regressions of fecundity (clutch or litter size), reproductive output (clutch or litter mass) and offspring size (egg or neonate mass) against maternal snout-vent
length (plots on the left side) or abdomen length (plots on the right size). Solid dots and thick lines: S. modesta; open dots and thin lines: S. reevesii. All data were loge
transformed. For the relationships that are significant, the regression equations and coefficients are given in the figure.

produced by a female. Reproductive output could have been over-
estimated in L. bougainvillii, as it also included the mass of fluids lost
in the course of parturition and was thus equal to the total burden
to females before parturition (Qualls and Shine, 1995).

The linear slope of maternal AL on reproductive output provides
a measure of the extent to which selection for large maternal AL is
likely to increase reproductive output, thus offering a reliable index
of the intensity of selection for increased maternal AL. The linear
slope of maternal AL on reproductive output (clutch or litter mass)
did not differ between S. modesta and S. reevesii (Fig. 5), suggest-
ing that the two species do not differ in the intensity of selection

toward increased maternal AL. Not surprisingly, the linear elevation
(intercept) of maternal AL on reproductive output was higher in S.
reevesii than in S. modesta (Fig. 5). This difference primarily reflects
the different space requirements for eggs in the two lizards. Unlike
female S. modesta that lay eggs at those embryonic stages (31-32;
Li, 2009) when rapid water uptake has not yet taken place, female
S. reevesii have to leave space for eggs that reach their maximum
mass and volume in the oviducts and have to experience the full
mass of the clutch. The increased space requirement of individual
eggs reduces the maximum level of reproductive output at which
females are physically full of eggs.
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Fig. 5. Linear regressions of maternal abdomen length (AL) against clutch (CM, S.
modesta) or litter (LM, S. reevesii) mass. All data were log. transformed. Regression
lines were adjusted for the two species with a common slope to facilitate compar-
ison. Solid dots and thick line: S. modesta; open dots and thin line: S. reevesii. The
corrected regression equations are given in the figure.

Our finding that larger females produce heavier clutches than
smaller ones in both oviparous and viviparous species validates the
prediction of the body volume constraint hypothesis that females
are unlikely to increase reproductive output without increasing
overall body size (Vittand Congdon, 1978; Du et al., 2005; Goodman
et al., 2009; Griffith, 2009; Pincheira-Donoso and Tregenza, 2011).
However, contrary to what was expected we did not find that
viviparous females increased reproductive output by increasing the
relative size of the abdomen.

To our knowledge, no previous comparative study has exam-
ined differences in the relationship between morphological design
and reproductive output between lizards that differ in reproduc-
tive mode, with the exception of L. bougainvillii (Qualls and Shine,
1995). In L. bougainvillii, the evolution of viviparity was accom-
panied by an increase in maternal SVL (Qualls and Shine, 1995).
Indeed, female S. reevesii were larger than female S. modesta in mean
adult SVL. Nonetheless, this increase in overall body size cannot be
viewed as a way of allowing female S. reevesii to compensate for
their lower reproductive output, as the linear slope (and thus, the
intensity of selection for increased body size) of reproductive out-
put on maternal SVL did not differ between S. reevesii and S. modesta
(Fig. 4C). In the present study, the viviparous species did display
more pronounced sexual dimorphism in AL than the oviparous
species (Fig. 2). However, this difference was primarily attributable
to a smaller difference in AL between the sexes in S. modesta, rather
than to the greater relative maternal ALin S. reevesii. If fact, the SVL-
specific AL did not differ between the two species in adult females,
and in adult males it was greater in S. modesta than in S. reevesii.
These findings, together with a homogeneity of slopes test (with
reproductive output as the independent variable and maternal AL
as theindependent variable; Fig. 4C and D), provide strong evidence
that female S. reevesii do not compensate for lower reproductive
output by increasing the relative size of the abdomen.

In summary, our data show that the two Scincella lizards dif-
fer in most traits examined, but not in general patterns of sexual
dimorphism and rates at which fecundity and reproductive output
increase with maternal SVL or AL. Reproductive output is lower
in S. reevesii than in S. modesta, but selection for increased mater-
nal body volume does not differ between the two lizards with

different reproductive modes. The reasons why female S. reevesii do
not compensate for their lower reproductive output by increasing
overall body size, or by increasing relative abdomen size, are cur-
rently unknown, but gestation costs such as increased metabolism
(Angilletta and Sears, 2000), decreased locomotor capacity (Miles
et al.,, 2000), impaired immune function (Ilmonen et al., 2003),
reduced growth (Cox et al., 2010) and decreased postpartum body
condition (Bleu et al.,, 2011) cannot be precluded as an impor-
tant factor. Future work should investigate whether an adaptive
reduction of reproductive output will enhance fitness in viviparous
females.
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