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Abstract
Temporal changes in adult sex ratio of animal populations might be due to differences in movements, survival or detection
probabilities. We used data from an intensive capture–mark–recapture study of 720 lizards at the islet of Aire (Balearic
Islands, Spain) to investigate the demographic mechanisms underlying the spring uneven sex ratio. We simultaneously
estimated survival (f), the proportion of transient animals (p) and the probability of recapture (p) of lizards at the study plot.
We then estimated population size using open population models for individually based data and compared these with the
observed values. Results indicated that males had a higher probability of recapture than females, but this was not sufficient to
generate the observed male-biased sex ratio. The proportion of transient males decreased at the end of spring in parallel with
the end of the blooming period of the dead horse arum, Helicodiceros muscivorus, a short-lasting food and thermoregulation
resource for lizards during spring. Changes in the proportion of transients suggested that sex-dependent movements, most
likely linked to a monopolising behaviour of this plant resource, were responsible for the observed difference in the number
of males and females. Our results reveal how the interplay of behavioural and ecological factors explains short-term changes
in population dynamics and shapes the movement patterns within the island.
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Introduction

The sex ratio of reptile and amphibian populations
frequently appears skewed (Hailey 1990; Madsen &
Shine 1993; Arntzen 2002; Dreiss et al. 2010; Loman
& Madsen 2010; Okada et al. 2011). Uneven sex ratio
in vertebrates is often explained by a differential mor-
tality between sexes (see for example Tavecchia et al.
2008). However, the observed sex ratio might be due
to a temporal dynamic, for example when individuals
of a particular sex have an advantage competing for a
resource limited in time or space (Pérez-Mellado et al.
2007). Uneven sex ratio might also arise by a sampling
bias if one sex is easier to observe or capture than the
other (Rose 1981).

Here we investigate the mechanisms responsible for
the observed adult sex ratio of the Balearic lizard,
Podarcis lilfordi (Günther, 1874), an endemic lacertid
inhabiting coastal islets of Menorca, Mallorca and

Cabrera Archipelago (Balearic Islands, Spain, Pérez-
Mellado 1998). Podarcis lilfordi is an omnivorous species
(Pérez-Mellado & Corti 1993) that includes several
plant species in its diet, promoting the emergence of
multiple plant–lizard interactions (Sáez & Traveset
1995; Pérez-Mellado & Traveset 1999). This is the
case for the complex interaction described between the
dead horse arum Dracunculus muscivorus (Araceae) and
the Balearic lizard at Aire, a coastal islet of Menorca
(Pérez-Mellado et al. 2000, 2006, 2007). The dead
horse arum is a Tyrrhenian endemic of the Western
Mediterranean region (Corsica, Sardinia and Balearic
Islands, Roselló & Sáez 1997), which is pollinated by
flies (Diptera) attracted by the peculiar scent of rotten
meat and heat produced by the plant (Bogner &
Nicolson 1991). The blooming period of the plants is
concentrated in the early spring, and lasts only from
April to the beginning of May. Blooming arums are
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intensively visited by lizards, as excellent perching sites
for thermoregulation, for ambush foraging of flying pol-
linators, and for the capture of trapped flies inside the
plant’s floral chambers. During the blooming period,
adult individuals actively defend inflorescences (Pérez-
Mellado et al. 2007). In P. lilfordi, males are larger than
females and, generally, more successful monopolising
the flowers that are employed as a resource site for
capturing flies and as a warm substrate for thermoregu-
lation (Pérez-Mellado et al. 2007). As a consequence, in
areas with higher plant density, during early spring, the
lizard population is skewed toward males (Pérez-
Mellado et al. 2007) and male lizards occupy areas of
higher plant densities (Pérez-Mellado et al. 2013).
Then, the sex ratio changes toward parity over the
spring, when the flowering season of the dead horse
arum ends (Pérez-Mellado et al. 2013).

It is not clear if this variability of observed sex ratios
reflects a change in the recapture probability between
groups (males and females) and over time (hypothesis
A), an increased mortality of males (hypothesis B) or
an increased movement of female lizards throughout
the study area (hypothesis C). These three hypotheses,
which are not mutually exclusive, generate contrasting
predictions for the patterns of survival and recapture
probability between groups and/or across time. If
changes reflect a difference in recapture probability,
we would expect males to have a higher recapture
probability than females and this difference to
decrease over time (hypothesis A). If the increased
proportion of females after blooming ends is due to a
higher mortality of males, we would expect local sur-
vival of males to be lower than survival of females, or
to decrease over time (hypothesis B). If the proportion
of females increases due to new female lizards coming
into the study area, we would expect no survival dif-
ferences between the two groups (hypothesis C). This
hypothesis would indicate that a temporal change in
the sex ratio was due to a despotic distribution across
sexes mediated by the short temporal availability of a
food resource, the dead horse arum.

To test which demographic mechanism is most
likely to be responsible for the skewed sex ratio of
lizards, a capture–mark–recapture study was con-
ducted throughout the entire spring of 2004 in the
area with the highest recorded density of dead horse
arums (Pérez-Mellado et al. 2007, 2013).

Material and methods

Short-term survival and recapture processes

We delimited a study plot of 50 × 50 m in the centre of
Aire Island, in the area of highest density ofD.muscivorus
(Pérez-Mellado et al. 2007). Lizards were captured

within this area in 28 capture–mark–recapture sessions
(k = 28) unequally distributed over the period from 13
April to 15 July 2004 (Table I).During the study period,
we collected 720 encounter histories of adults (364
males and 356 females). Animals were caught by noos-
ing and individually marked using a mixed method of
naturalmarks (total or partial loss of toeswas recorded in
around 60% of individuals Pérez-Mellado 1998; Pérez-
Mellado et al. 2007), toe clipping (40%), and photo-
graphic identification of all individuals based on the
scale arrangement of the anterior ventral region (Perera
& Pérez-Mellado 2004a). We restricted the analysis to
adult lizards, because the number of marked juveniles
was too low. For the analyses, we assumed no detectable
effect of toe clipping or natural toe loss. Survival and
recapture probabilities can be simultaneously estimated
using a capture–recapturemodel (Burnhamet al. 1987).
We first used all available data (k = 28) to investigate
survival and recapture processes. However, the interval
length between capture–recapture occasions wasmainly
1 day, with the exception of two longer periods during
May and between June and July. Capture–recapture
models are available for unequal intervals, but daily

Table I. Intervals between the capture–recapture occasions
retained for the two analyses. The number refers to the interval
in days between the current and the previous occasion.
K = number of occasions retained; – = first occasion considered.

Capture–recapture occasion
and date

First analysis
(k = 28)

Second analysis
(k = 12)

1 13 April 2004 - -
2 14 April 2004 1 1
3 15 April 2004 1 1
4 16 April 2004 1 1
5 17 April 2004 1 1
6 18 April 2004 1 1
7 19 April 2004 1 1
8 21 April 2004 2 2
9 22 April 2004 1 1
10 25 April 2004 3 3
11 26 April 2004 1 1
12 27 April 2004 1 1
13 1 June 2004 35
14 2 June 2004 1
15 3 June 2004 1
16 4 June 2004 1
17 5 June 2004 1
18 6 June 2004 1
19 7 June 2004 1
20 8 June 2004 1
21 9 June 2004 1
22 10 June 2004 1
23 11 June 2004 1
24 8 July 2004 27
25 9 July 2004 1
26 10 July 2004 1
27 11 July 2004 1
28 15 July 2004 4

2 V. Pérez-Mellado et al.
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survival is expected to be very close to 1 andmight create
numerical problems with a full time-dependent model.
A partial solution is to investigate the temporal variation
as a trend over time, using linear constraints on survival,
in the form:

logit fð Þ ¼ a þ b%T (1)

where T indexes the recapture occasions, α is the aver-
age value of survival and b is the slope of the linear
relationship. If local survival were decreasing over time
as site fidelity diminished, we would have expected
b < 0. In addition, if site fidelity were decreasing more
rapidly in males than females, we would have expected
bmales≪ bfemales. Using the software programU_CARE
(Choquet et al. 2002), we assessed the adequacy of a
model assuming that all parameters were time depen-
dent and different in males and females. The goodness-
of-fit test indicated the need to include additional para-
meters to account for the presence of transient animals
and the heterogeneity of recapture probability (see
results). This general model was then simplified by
eliminating non-relevant effects using the adjusted
Akaike Information Criterion (AICc; Burnham &
Anderson 1998). Estimates of survival and recapture
probabilities were derived by maximum likelihood
from the retained model, i.e. the one with the lowest
AICc value. When the selection procedure indicated
that several models were equally plausible (Delta
Akaike Information Criterion, DAIC within two
points), the estimates were derived by model averaging
techniques (Burnham & Anderson 1998). We used the
software MARK v. 5.1 for model fitting and parameter
estimates (White & Burnham 1999).

Population size and sex ratio

Capture–recapture data can be used to estimate
population size and its variance. However, in the
presence of survival or recapture heterogeneity,
capture–recapture models would deliver biased
estimates of population sizes (Kendall 1999). We
used results from the above analyses to detect a
period of time during which individuals can be
assumed to be homogeneous in their capture prob-
ability (Table I). This second sub-set was then
used to estimate the population size, its variance
and recruitment probability using the procedure
POPAN in MARK v. 5.1 for open populations
(Schwarz & Anderson 2001). This analytical
approach estimates survival, recapture and a
super-population size denoted by N, a cumulated
value made for all possible available animals
(Schwarz & Anderson 2001). Together with these
parameters, the procedure estimates the

probability, bi, which represents the probability
that an animal from this hypothetical super-popu-
lation would enter the population between occa-
sions i and i + 1 (Schwarz & Anderson 2001).
These probabilities sum to 1, and the population
size at a given time i is estimated as a derived
parameter as Nbi. The standard errors of these
derived parameters are calculated by delta-methods
(Morgan 2000). We began model selection from a
simple model that extends the Cormack–Jolly–
Seber model (CJS) to multiple groups in which
recapture and survival varied over time in males
and females. We modelled three main parameters:
the probability of recapture, noted “p”, the prob-
ability of local daily survival of a newly marked
lizard (only for males), noted “f´”, and the prob-
ability of local daily survival of an already marked
lizard, noted “f”. Following Tavecchia et al.
(2008), the effects considered in each model were
noted as follows: “m” denotes the trap-dependent
effect, “t” denotes the time and “s” denotes the
sex. The statistical interaction between effects was
noted as “*”, while the symbol “+” was used for a
parallel variation over time, i.e. the absence of an
interaction term.

Results

Proportions of captured lizards

The proportion of females among captured lizards
increased gradually with time (Figure 1). In April, cap-
tured lizards were mainly males (G test, G = 15.68,
p < 0.01), while in June and July the proportion of
males and females was similar (June: G = 5.24,
p > 0.05; July: G = 2.95, p > 0.05). We wanted to
confirm whether these observational findings were also
supported once the probabilities of recapture of males
and females were taken into account.

Survival and recapture probabilities

The goodness-of-fit (GOF) test of the CJS model
confirmed an important presence of transient ani-
mals, i.e. individuals seen only at marking, among
males (Z = 3.25, p = 0.001) but a less important
presence among females (Z = 1.66, p = 0.05). The
transient effect can also be interpreted as a negative
effect of marking. However, in this case, it is not
clear why it should be present in males but not in
females. The apparent transient effect was accounted
for by including extra parameters for the newly
marked individuals (Pradel et al. 1997; Tavecchia
et al. 2008). Moreover, the GOF test revealed that
some lizards had higher probability of being
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recaptured than expected by chance. This was true
for males and females (males: Z = −12.00,
p = 0.000, females: Z = −7.84, p = 0.000).

We thus built a new starting model assuming extra
parameters to account for transients in males and for
trap-heterogeneity in both groups. The remaining
extra-binomial deviance was corrected using a scale
parameter ĉ, calculated as the GOF chi-square statis-
tic over its degree of freedom (c2142 = 256, p = 0.00,

ĉ = 1.80). The starting model, which was denoted
f’(t)f(t*s)p(t*s*m), assumed an effect of time, sex and
their statistical interactions for all parameters. In addi-
tion, it includes a trap-dependent effect for both
sexes. A simpler model without the interaction terms
in the probability of recaptures was clearly preferred
(Table II), but all other effects were retained.
As expected for the capture protocol, the recap-

ture probability varied over time, ranging from 0.04

Figure 1. The proportion of females (black dots) form April to July seemed to increase. The lines (right axis) showed the number of newly
marked lizards (males: dashed line, females: continuous line).

Table II. Modes and their estimates of daily survival in male and female lizards, f, and recapture probability, p. Model notation: f’ = newly
marked male survival; s = sex; t = time; m = trap-dependent effect; * = interactions between effects; + = additive relationship between
effects; t = trend over time; np = number of parameters. In model notation, ‘s’ to distinguish it from the daily survival denoted ‘f’ in the
previous analysis. QAICc: Quasi-likelihood adjusted Akaike Information Criterion; DQAICc: Delta Quasi-likelihood adjusted Akaike
Information Criterion; QDeviance: Quasi-likelihood Deviance.

Model Notation QAICc DQAICc np QDeviance

1 f’(T)f (T*s) p(t + s + m) 3582.0582 0 35 1785.9844
4 f’(T)f (T*s) p(t + s + m) 3584.9528 2.8946 33 1793.0061
4 f’(T)f (T*s) p(t + s + m)◊ 3585.6025 3.5443 34 1791.5932
5 f’(T)f (T + s) p(t + s + m) 3585.8258 3.7676 34 1791.8166
6 f’(T)f (T) p(t + s + m) 3587.1244 5.0662 33 1795.1778
8 f’(T)f (.) p(t + s + m) 3587.5441 5.4859 32 1797.6581
13 f’(.)f (.) p(t + s + m) 3614.7096 32.6514 31 1826.8824
14 f’(.)f (s) p(t + s + m) 3616.2368 34.1786 32 1826.3508
15 f’(t)f (t) p(t + s + m)◊ 3618.5535 36.4953 58 1774.4703
16 f’(t)f (t + s) p(t + s + m)◊ 3620.5418 38.4836 59 1774.3481
17 f(.) p(t + s + m) 3621.9075 39.8493 30 1836.1373
18 f(t + s) p(t + s + m) 3624.2074 42.1492 58 1780.1242
24 f(t) p(t + s + m) 3629.4451 47.3869 57 1787.4704
29 f(t*s) p(t + s + m) 3665.9772 83.919 84 1766.3792
30 f(.) p(s + m) 3699.1749 117.1167 5 1964.2258
31 f’(t)f (t*s)p(t + s + m) 3702.6288 120.5706 110 1746.1497
34 f (t*s)p(t*s*m) 3743.9837 161.9255 160 1674.0884
35 f’(.)f (s)p(t + s) 3767.8384 185.7802 30 1982.0682
36 f’(t)f (t*s)p(t*s*m) 3786.3452 204.287 187 1652.8888
37 f (t*s)p(t*s) 3829.7714 247.7132 108 1877.7174

◊ Trend in already marked male is assumed to be parallel to the one of already marked males.
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to 0.72 in “trap-happy” animals and from 0.01 to
0.37 for the other animals (Figure 1). The recapture
probability of males (average value: 0.23) was about
30% higher than that of females (average value:
0.07). Several survival probabilities were estimated
as 1.0, a consequence of the short time interval
considered (Figure 2A); a model with a constant
value of this parameter for both sexes was preferred
(Table I). Model selection revealed a significant sex
difference in survival (c21 = 9.255, p = 0.002). Males
had a higher local daily survival probability than
females (mean ± SE = 0.978 ± 0.0019 for males
and 0.964 ± 0.0029 for females, estimated from
model f(s)p(t + s + m)). Models with a linear con-
straint as in Equation 1 had a lower AIC value. In
particular, theAICvalue of themodel f(T)p(t + s +m),
assuming a trend over time, was lower than the one
assuming a constant time effect (DAIC = 38.95).
The value of b was negative and significantly differ-
ent from 0 (b = −0.089, 95%CI = −0.095, −0.082;
c21 = 33.47, p = 0.001). Finally, the AIC values
indicated that male site fidelity abated faster than

females (bmales ≪ bfemales; bmales = −0.10,
bfemales = −0.05).
An interesting result is that the b parameter for

newly marked males is significantly higher than for
already marked males, indicating that the propor-
tion of transient animals increased with time
(bnewly marked males = −0.24, balready marked males =
−0.097; c21 = 7.022, p = 0.03, Figure 2B). The
average survival estimated on a daily basis sug-
gested monthly local survival of 0.51 and 0.33 for
males and females, respectively.

Sex ratio and population size

The presence of transient males and of trap-happy
animals prevents the estimation of population size
using conventional capture–recapture methods
(Kendall 1999). We thus constrained the analysis
to a period in which this heterogeneity can be
assumed to be minimal. According to the GOF,
transient animals were present only among males
from early June onwards. We thus restricted the

Figure 2. A, A model assuming a linear constraint on survival as in Equation1 indicates that local daily survival decreased over time (solid
line). Bars are the 95% confidence interval. B, Proportion of transient males, i.e. animals seen only at marking. Solid dots are from model
f’(t) f(t*s) p(t + s + m) while the solid line indicates the expected values from the model f’(T) f(T*s) p(t + s + m).
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estimate of population size to the month of April
(13–27 April), analysing the encounter histories of
173 males and 105 females. As expected, the GOF
test this time indicated homogeneity of survival
(males: Z: −1.803, p = 0.964; females: Z: 0.998,
p = 0.159), but there was still some heterogeneity
in the recapture probability of males (males: Z:
−3.1851, p = 0.001; females: Z: −1.177,
p = 0.239). The distribution of gap lengths between
two consecutive recaptures, i.e. the number of con-
secutive capture failures between two recapture
events, indicates that some animals were absent or
were not captured on seven or more consecutive
occasions (Figure 3). This type of encounter history
is not expected under the hypothesis that all indivi-
duals have the same recapture probability, and con-
tributed largely to the significance of the GOF test,
behaving as outliers.

We next eliminated eight individuals (out of 278)
with more than six consecutive capture failures
between two capture events (50% of total time).
Eliminating individuals that were absent on many
consecutive occasions might artificially bias survival
downward. However, in our case, survival was
already very high due to the short time interval,
and its value did not change substantially after
eliminating these individuals (results not shown).
The remaining data showed no significant hetero-
geneity across individuals in survival (males:
Z = −1.84, p = 0.07; females: Z = 1.0796,
p = 0.14) or recapture (males: Z = −1.88,
p = 0.06; females: Z = −1.05, p = 0.29). Data
were then suitable for calculation of the male and

female numbers, their variance and the recruitment
probability into the area during April. Model selec-
tion was not fully conclusive, as two models (mod-
els f(sex) p(t*sex)b(t + sex) and f(sex) p(t + sex)
b(t + sex)) had very similar AICc values
(Table III). Because these two models had by far
the highest model likelihood, the proportion of
females in the study area was calculated as the
averaged value of the derived estimates from these
two models (Table III). Final estimates indicated
that the proportion of females to males increased
during April from 0.23 to 0.40 (Figure 4).

Discussion

Adult sex ratio and short-term dynamics

Our results rejected the hypothesis that the skewed
sex ratio was due to a difference in recapture prob-
ability (hypothesis A). While we showed that males
had about 30% more chance to be recaptured than
females, this difference was constant over time and
cannot explain an increase in the observed number
of females over the spring. This result does not
depend on the data set considered, as the interaction
term between sex and time effects was never
retained. This is not surprising, as data sets were
not independent. On the other hand, it shows that
this result was robust no matter how we considered
the encounter histories.
The second hypothesis (hypothesis B), that males

had a higher mortality than females and that this
difference increased over time, was only partially
verified. Contrary to the predictions, males had a
lower mortality than females, but the proportion of
transient lizards increased during the spring months
with the decrease in blooming of H. muscivorus.

Figure 3. Frequency of gaps, i.e. number of consecutive zeros
between two recapture events, in April capture–recapture data.

Table III. Models of population size and recruitment, b, during
the month of April Model notation: f’ = newly marked male
survival; s = sex; t = time; m = trap-dependent effect; * = interac-
tions between effects; + = additive relationship between effects;
t = trend over time; np = number of parameters. In model nota-
tion, ‘s’ to distinguish it from the daily survival denoted ‘f’ in the
previous analysis (see more details in the text).

Model AICc DAICc np Model L.

f(s) p(t*s) b(t + s) 1651.238 0 36 1
f(s) p(t + s) b(t + s) 1651.303 0.06 26 0.968
f(s) p(t*s) b(t*s) 1653.748 2.51 41 0.285
f(s) p(t + s) b(t*s) 1657.462 6.22 32 0.0445
f(s) p(t*s) b(t) 1668.584 17.35 36 0.0002
f(s) p(T*s) b(t*s) 1670.543 19.31 36 0.0001
f(s) p(T*s) b(t*s) 1672.934 21.7 37 0
f(t*s) p(t*s) b(t*s) 1673.573 22.33 47 0
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The second analysis favoured the hypothesis that
the proportion of females increased due to new
females coming into the study area (hypothesis C).
Hypotheses A, B and C were not mutually exclusive;
we conclude that the observed pattern of sex ratio is
the result of a combination of increasingly lower site
fidelity of males and a higher immigration into the
study area of new females. Note, however, that
female local survival also decreased during the
study, which suggests that the monopolisation of
dead horse arum is decreasing over the spring
months. In the early summer (June–July), the popu-
lation reached an “equilibrium” which we believe to
be the state without the additional resource of flow-
ering arum. Hence, the results suggested that at
equilibrium, females are more mobile than males.
During June, lizards intensively exploit ripening
fruits of H. muscivorus, but in this case, we did not
observe a higher consumption by males or females
(Pérez-Mellado et al. 2006, 2007; Pérez-Mellado
unpubl. data). The initial hypothesis that local survi-
val decreases from April to July is supported for both
sexes (Figure 3). Moreover, the interaction between
male status and the b parameters of Equation 1 from
the first analysis indicated that the proportion of site-
faithful males diminished over the study. This result
again supports the hypothesis that males defend
blooming plants during the dead horse arum flower-
ing peak (Pérez-Mellado et al. 2007). This agrees
with the hypothesis that movement patterns, and
not differential mortality or catchability, are respon-
sible for the observed changes in the sex ratio, and
that during horse arum blooming males behave des-
potically, excluding females from the temporal
resource. Nevertheless, site tenacity seems to abate

early in June (Figure 3), while the flowering peak
ends at the beginning of May.

The capture–recapture framework and heterogeneity
among individuals

The use of a short interval (1 day) pushed survival
estimates to the upper boundary. When estimates
reach upper limits, confidence intervals and the
number of estimable parameters in the model cannot
be easily calculated. Also, the long gaps after occa-
sions 12 and 23 made it difficult to estimate a clear
trend over time. Despite this, several robust results
emerged from all analyses. Goodness-of-fit tests
indicated the presence of transient males, i.e. ani-
mals seen only at marking. This might indicate that
marking is harmful. However, this should apply only
to males and should have a positive trend over time.
If a negative effect of toe clipping cannot be
excluded, it is unlikely that marking is harmful only
for males (see above). Toe-clipping was extensively
used as a marking technique in several lizard popula-
tions without deleterious effects (Dodd 1993;
Langkilde & Shine 2006). In addition, natural toe-
clipping is extremely common in several populations
of the Balearic lizard, particularly in males, without
any detectable effect (Pérez-Mellado unpubl. data).
Finally, in our analysis, only a fraction of the animals
were toe-clipped because nearly 60% had natural
marks (natural toe loss).
Assuming that the apparent transient effect in

males is not due to the marking method, it indicates
that a sub-group of male lizards is behaving as “resi-
dent males” while another group is behaving as
“transient”. The presence of heterogeneity in

Figure 4. The proportion of females in the study area during the month of April, estimated by averaging the derived estimates from model f
(s) p(t + s) b(t + s) and f(s) p(t*s) b(t + s). The number of individuals estimated to be present at a given time is estimated as derived
parameters (see text for details).
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survival (transient effect) and recapture (trap-happi-
ness) must be expected, especially in large data sets.
However, this type of heterogeneity cannot easily be
incorporated in capture–recapture models for esti-
mating population size in open populations. One
possibility would be to estimate population size
within homogeneous groups, e.g. resident males
and females, as we showed here, but boundary esti-
mates and small sample size might complicate the
task.

Another interesting result of our analyses is that
males have a higher survival probability than females.
This was clearly indicated by both analyses and can-
not be due to the interval chosen. A difference in
survival might be a consequence of the larger average
body size of males, but could also be attributable to
their enhanced site fidelity because models do not
distinguish between survival and permanent emigra-
tion. Therefore, the higher survival probability of
males can be linked to their priority in the use of
blooming dead horse arums, an important resource
for thermoregulation and an excellent foraging perch
(Pérez-Mellado et al. 2007; Pérez-Mellado unpubl.
data).

Temporal resources and population dynamics

As young lizards are rarely observed on dead horse
arums (Pérez-Mellado et al. 2007), it appears that
plants have more impact on the structure and
dynamics of consumers than vice versa (Crawley
1993). Dead horse arum on Aire Island seems to
strongly influence the spatial distribution of lizards
and sex ratios in the areas of higher plant density. We
showed that the sex ratios and movements of lizards
are clearly linked with the presence of the dead horse
arum during its blooming period. Our results con-
firm that males are prone to stay close to blooming
plants, occupying the study plot area in a signifi-
cantly higher proportion than females. Then, after
the flowering period has ended, males tend to move
to other areas of the island, while females come to
the study plot, equilibrating the sex ratio. The ana-
lysis of space use by males and females and the
construction of individual home ranges confirm
these findings and indicate a clear establishment of
males’ home ranges in areas with higher dead horse
arum densities (Pérez-Mellado et al. 2013).

Taking into account that the breeding season and
copulations take place during the whole spring and
summer in P. lilfordi (Castilla & Bauwens 2000;
Perera & Pérez-Mellado 2004b), and that we were
unable to detect any other change in available
resources at the study plot during spring and sum-
mer, the most parsimonious explanation for our

results is that site fidelity of adult males decreases
as a consequence of the end of the flowering of dead
horse arums. Hence, our study is an example of how
an ephemeral resource can influence the short-term
spatial distribution and population structure of a
lizard species. Differences in plant densities among
areas of Aire Island (Pérez-Mellado et al. 2007) are
apparently enough to promote significant move-
ments of adult lizards and small-scale differences in
the sex and age structure of the population.
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