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Introduction

Whole-organism performance has been defined as a measure of the ability of an animal to execute an ecologically relevant task [START_REF] Huey | Integrating thermal physiology and ecology of ectotherms: a discussion of approaches[END_REF][START_REF] Arnold | Morphology, performance and fitness[END_REF][START_REF] Lailvaux | A functional perspective on sexual selection: insights and future prospects[END_REF].

Because whole-organism performance traits may increase survival or fitness (Wainright, 1991;[START_REF] Galliard | Physical performance and Darwinian fitness in lizards[END_REF][START_REF] Miles | The race goes to the swift: fitness consequences of variation in sprint performance in juvenile lizards[END_REF][START_REF] Lailvaux | A functional perspective on sexual selection: insights and future prospects[END_REF]Calsbeek & Meyers, 2007), it is generally considered that natural selection acts upon performance rather than on the underlying morphological or physiological traits [START_REF] Irschick | How does selection operate on whole-organism functional performance capacities? A review and synthesis[END_REF]. This view is supported by the concept of many-to-one mapping of form to function, which suggests that morphology and performance can sometimes be decoupled, with many morphologies giving rise to the same functional output [START_REF] Wainwright | Many-to-one mapping of form to function: a general principle in organismal design?[END_REF]. Studying the performance of an animal in an ecological context thus contributes to a better understanding of evolutionary processes and helps to explain how variation in morphology arises in different ecological contexts [START_REF] Arnold | Morphology, performance and fitness[END_REF][START_REF] Kingsolver | Path analysis of selection[END_REF][START_REF] Brodie | Visualizing and quantifying natural selection[END_REF][START_REF] Kingsolver | Patterns and power of phenotypic selection in nature[END_REF].

Numerous studies have considered bite force to be a key performance trait since biting is involved in many essential tasks in vertebrates including feeding, mating [START_REF] Leboeuf | Sexual behavior in the Northern Elephant Seal Mirounga angustirostris[END_REF][START_REF] Herrel | Sexual dimorphism of head size in Podarcis hispanica atrata: testing the dietary divergence hypothesis by bite force analysis[END_REF], inter- [START_REF] Snekser | Caribbean damselfish with varying territory quality: correlated behaviors but not a syndrome[END_REF], intraspecific competition [START_REF] Blanchard | Attack and defense in conspecific fighting in Tree Shrews Tupaia belangeri[END_REF], food manipulation [START_REF] Jones | Tool-making and tool-using in the Northern Blue Jay[END_REF][START_REF] Reghem | Food prehension and manipulation in Microcebus murinus Prosimii, Cheirogaleidae[END_REF], communication [START_REF] Derryberry | Correlated evolution of beak morphology and song in the neotropical woodcreeper radiation[END_REF], parental care [START_REF] Balshine-Earn | On the evolutionary pathway of parental care in mouth-brooding cichlid fish[END_REF], predator defense, and even locomotion [START_REF] Williams | Rapid beak-swinging locomotion in the Puerto Rican Spindalis[END_REF]. Variation in bite force has been extensively studied as the acquisition of bite force data is relatively straightforward in small vertebrates and the measures highly repeatable [START_REF] Herrel | Bite performance and morphology in a population of Darwin's finches: implications for the evolution of beak shape[END_REF][START_REF] Anderson | Bite force in vertebrates: opportunities and caveats for use of a nonpareil whole-animal performance measure[END_REF][START_REF] Lappin | Reliable quantification of bite-force performance requires use of appropriate biting substrate and standardization of bite out-lever[END_REF]. Biting is essential in resource acquisition and food processing and it has been previously shown that a high bite force is advantageous, rendering digestion more efficient by increasing the surface area available to digestive juices or microorganisms (e.g. in turtles: [START_REF] Bjorndal | Digestive fermentation in herbivores: effect of food particle size[END_REF][START_REF] Bjorndal | Body size and digestive efficiency in a herbivorous freshwater turtle: advantages of small bite size[END_REF]. A direct association between the ability to deal with tougher food items and an increase in bite force has also been suggested for lizards [START_REF] Verwaijen | Relationships between head size, bite force, prey handling efficiency and diet in two sympatric lacertid lizards[END_REF]Herrel et al., 2004a,b;[START_REF] Herrel | Cranial morphology and bite force in Chamaeleolis lizards -Adaptations to molluscivory[END_REF][START_REF] Jones | Bite-force performance of the last rhynchocephalian (Lepidosauria: Sphenodon)[END_REF], turtles [START_REF] Herrel | Evolution of bite performance in turtles[END_REF], and mammals [START_REF] Aguirre | The implications of food hardness for diet in bats[END_REF][START_REF] Fabre | Masticatory muscle architecture in a waterrat from Australasia (Murinae, Hydromys) and its implication for the evolution of carnivory in rodents[END_REF]. Moreover, studies have established that the inclusion of plant material in the diet is often associated with higher bite forces, especially in lizards (Herrel, Aerts, & De Vree 1998;Herrel et al., 2004a;[START_REF] Herrel | Herbivory and foraging mode in lizards[END_REF]Herrel et al., 2008;[START_REF] Sagonas | Insularity affects head morphology, bite force and diet in a Mediterranean lizard[END_REF].

In lizards, biting is also important in the context of several other fitness-relevant tasks. First, male lizards often display territorial behaviors when defending resources and sexual partners (Irschick, et al., 2007), which may lead to male-male combat [START_REF] Stamps | Social behavior and spacing patterns in lizards[END_REF]. Bite force is a good predictor of the outcome of these interactions with males that bite more forcefully typically winning fights [START_REF] Lailvaux | Performance capacity, fighting tactics and the evolution of life-stage male morphs in the green anole lizard Anolis carolinensis[END_REF][START_REF] Huyghe | Morphology, performance and fighting capacity in male lizards, Gallotia galloti[END_REF][START_REF] Husak | Bite-force performance predicts dominance in male Venerable Collared lizards Crotaphytus antiquus[END_REF][START_REF] Lailvaux | The evolution of performance-based male fighting ability in Caribbean Anolis lizards[END_REF][START_REF] Husak | The fitness advantage of a high-performance weapon[END_REF].

Second, biting may allow males to immobilize females during mating by firmly gripping their necks or abdomens [START_REF] Noble | The mating behavior of lizards; its bearing on the theory of sexual selection[END_REF][START_REF] Herrel | Sexual dimorphism of head size in Podarcis hispanica atrata: testing the dietary divergence hypothesis by bite force analysis[END_REF]. Higher bite forces may thus increase the reproductive success of males [START_REF] Lappin | Weapon performance, not size, determines mating success and potential reproductive output in the collared lizard Crotaphytus collaris[END_REF][START_REF] Herrel | Sexual dimorphism, body size, bite force and male mating success in tuatara[END_REF]. However, in some species females avoid males with the greatest bite forces, possibly to avoid injury [START_REF] Huyghe | Female lizards ignore the sweet scent of success: male characteristics implicated in female mate preference[END_REF].

The drivers of variation in bite force in lizards are relatively well understood, at least at the proximate level. Indeed, numerous studies have established the morphological and anatomical basis for the variation in bite force. Lizards with taller and wider heads typically bite harder (Herrel et al., 2001a;[START_REF] Verwaijen | Relationships between head size, bite force, prey handling efficiency and diet in two sympatric lacertid lizards[END_REF][START_REF] Lappin | Bite-force performance and head shape in a sexually dimorphic crevice-dwelling lizard, the common chuckwalla Sauromalus ater[END_REF][START_REF] Huyghe | It is all in the head: morphological basis for differences in bite force among colour morphs of the Dalmatian wall lizard[END_REF][START_REF] Herrel | Sexual dimorphism, body size, bite force and male mating success in tuatara[END_REF]Wittorski et al., 2015). The morphological variation associated with variation in bite force has been often linked to an increase in space available for jaw muscles [START_REF] Herrel | Functional basis for sexual differences in bite force in the lizard Anolis carolinensis[END_REF], the size and architecture of the jaw muscles (Huygue et al., 2008), or the optimization of lever arms (Herrel et al., 2001a). Whereas these previous studies have contributed to unraveling the drivers of variation in bite force, they typically focus on interspecific studies (Herrel et al., 2001b;[START_REF] Vanhooydonck | Sex-specific evolution of bite performance in Liolaemus lizards Iguania: Liolaemidae: the battle of sexes[END_REF][START_REF] Kaliontzopoulou | Relationships between head morphology, bite performance and ecology in two species of Podarcis wall lizards[END_REF], ontogenetic variation (Herrel et al., 2006), or variation between males and females within a species [START_REF] Brecko | Functional and ecological relevance of intraspeciic variation in body size and shape in the lizards Podarcis melisellensis Lacertidae[END_REF][START_REF] Sagonas | Insularity affects head morphology, bite force and diet in a Mediterranean lizard[END_REF][START_REF] Lopez-Darias | Sex-specific differences in ecomorphological relationships in lizards of the genus Gallotia[END_REF]. However, analyses dealing with variation across populations of the same species are relatively rare (but see [START_REF] Bonneaud | Develomental plasticity affects sexual size dimorphism in an anole lizard[END_REF][START_REF] Donihue | Feed or fight: testing the impact of food availability and intraspecific aggression on the functional ecology of an island lizard[END_REF]. Yet, population-level studies are especially insightful in helping understand the drivers of variation in performance given that they are not confounded by phylogenetic effects.

The present study aims to explore and quantify the drivers of variation in bite force across 18 insular and two continental populations of two Podarcis species (eight populations of Podarcis sicula -Rafinesque Schmaltz, 1810; and 12 of Podarcis melisellensis -Braun, 1877). A recent study [START_REF] Taverne | Diet variability among insular populations of Podarcis lizards reveals diverse strategies to face resource-limited environments[END_REF] has demonstrated that these populations differ in diet, ranging from an almost strictly insectivorous to a largely omnivorous diet. Moreover, the islands that these lizards inhabit are located in the southern Adriatic, off the coast of Croatia, and differ in size, habitat structure and substrate. Indeed, the islands range from very small rocky islets to bigger islands with greater and more complex vegetation cover and topography. The island structure may affect the type and the intensity of social interactions and intraspecific competition within each population [START_REF] Svanbäck | Intraspecific competition drives increased resource use diversity within a natural population[END_REF][START_REF] Thomas | Body size diversification in Anolis: novel environment and island effects[END_REF][START_REF] Donihue | Feed or fight: testing the impact of food availability and intraspecific aggression on the functional ecology of an island lizard[END_REF]. The formation of these land bridge islands [START_REF] Marjanac | Glacial history of the Croatian Adriatic and coastal Dinarides[END_REF][START_REF] Sikora | Paleo-coastline of the central eastern Adriatic Sea, and paleochannels of the Cetina and Neretva rivers during the last glacial maximum[END_REF] as well as the time of isolation and genetic divergence have been partially resolved in the literature [START_REF] Gorman | Evolutionary genetics of insular Adriatic lizards[END_REF][START_REF] Podnar | Mitochondrial phylogeography of the Dalmatian wall lizard, Podarcis melisellensis Lacertidae[END_REF][START_REF] Podnar | Phylogeography of the Italian wall lizard, Podarcis sicula, as revealed by mitochondrial DNA sequences[END_REF] allowing us to explore the historical factors that drive variation in morphology and performance in lizards across these islands. First, we explored the impact of proximate factors such as head shape and size on variation in bite force. Second, we explore the relationships between the functional properties of the food items ingested by the lizards (data from [START_REF] Taverne | Diet variability among insular populations of Podarcis lizards reveals diverse strategies to face resource-limited environments[END_REF], food niche breadth and bite force.

Intraspecific competition between males is common. Because of this, males often display higher performance levels associated with a sexual dimorphism in head size and shape [START_REF] Herrel | Sexual dimorphism of head size in Podarcis hispanica atrata: testing the dietary divergence hypothesis by bite force analysis[END_REF][START_REF] Verwaijen | Relationships between head size, bite force, prey handling efficiency and diet in two sympatric lacertid lizards[END_REF]. Here, we calculated the degree of sexual dimorphism in head dimensions and use it as a proxy for the intensity of sexual selection [START_REF] Vanhooydonck | What determines dewlap diversity in Anolis lizards? An among-island comparison[END_REF][START_REF] Vanhooydonck | Sex-specific evolution of bite performance in Liolaemus lizards Iguania: Liolaemidae: the battle of sexes[END_REF] and tested its role as a driver of variation in bite force. Additionally, we tested whether two proxies for intraspecific competition (i.e. the number of regenerated tails and the number of missing toes; see [START_REF] Vervust | The mystery of the missing toes: extreme levels of natural mutilation in island lizard populations[END_REF] impacted bite force. As insular populations typically experience an increase in the level of intraspecific competition compared to their mainland counterparts [START_REF] Pafilis | Intraspecific competition and high food availability are associated with insular gigantism in a lizard[END_REF] this may be an important driver of variation in bite force [START_REF] Donihue | Feed or fight: testing the impact of food availability and intraspecific aggression on the functional ecology of an island lizard[END_REF]. Finally, island size and isolation have been shown to significantly impact the diversity and abundance of prey and vegetation [START_REF] Itescu | The diverse nature of island isolation and its effect on land bridge insular faunas[END_REF], thus impacting the resources available and population densities [START_REF] Polis | Linking marine and terrestrial food webs: allochthonous input from the ocean supports high secondary productivity on small islands and coastal land communities[END_REF]. As such, island size and isolation may also be drivers of variation in bite force.

By comparing two closely related species living on geographically close islands of similar size and structure, we further aim to explore whether the drivers of variation in bite force are similar in different species under similar contexts, or whether species-specific patterns are observed.

We predict 1) that snout-vent length as well as head size and shape should be good predictors of bite force, 2) that the degree of sexual dimorphism should be correlated with increased bite force in males, 3) that higher bite force should be correlated to food niche breadth, 4) that island size and remoteness should be respectively negatively and positively correlated with bite force, 5) that variation in bite force between populations should not be related to the phylogenetic relationships between populations.

Material & Methods

Specimens

Twenty populations of Podarcis lizards were sampled: eight populations of the Italian wall lizard Podarcis sicula and twelve populations of the Dalmatian wall lizard Podarcis melisellensis, including one mainland site for each (Fig. 1). These populations are located in the Adriatic, off the coast of Croatia. In total, 535 adult animals (between 15 and 42 individuals per population) were captured by noose or by hand during the late summer of 2016 (Table 1), with permission from the Croatian Ministry of the Environment (permit n° 517-07-1-1-1-16-6). We measured all individuals using digital calipers (Mitutoyo absolute digimatic; ± 0.01mm; see Supplementary Fig. 1) and recorded snout-vent length (SVL) and linear head dimensions including head length (HL), head width (HW), head height (HH), lower jaw length (LJL), quadrate to jaw tip length (QT), and coronoid to jaw tip length (CT).

Two other functionally relevant variables were calculated: the in-lever for jaw opening (open = LJL -QT) and the in-lever for jaw closing (close= QT -CT).

In-vivo bite force measurements

In-vivo bite force was measured using an isometric Kistler force transducer (type 9203) connected to a Kistler charge amplifier (type 5995, Kistler Inc., Winterthur, Switzerland; see Herrel et al., 1999a for a detailed description of the set-up). Lizards were made to bite the plates of the transducer, left bare, at least five times, and the greatest bite force across the five trials was retained as an estimate of an individual's maximum bite force. Gape angle and bite position were standardized across trials.

Bite force was log 10 -transformed before statistical analyses.

Island characteristics

The values of the island area were taken from [START_REF] Duplančić | Coastline lengths and areas of islands in the Croatian part of the Adriatic Sea determined from the topographic maps the scale of 1:25000[END_REF]. The shortest linear distance from the continent and the shortest linear distance from the nearest large island (here, either Lastovo or Vis) were calculated using Google Maps and ImageJ (Fig. 1, Table 1).

Stomach content analysis

All individuals were stomach flushed right after capture using a syringe with ball-tipped steel needle (Herrel et al., 2006;[START_REF] Measey | Diet, morphology and performance in two chameleon morphs: do harder bites equate with harder prey[END_REF] and stomach contents were analyzed as described in [START_REF] Taverne | Diet variability among insular populations of Podarcis lizards reveals diverse strategies to face resource-limited environments[END_REF]. The diet consisted mostly of arthropods, arachnids, myriapods, gastropods and plant material (leaves, seeds, fruits and flowers) in various proportions. Diet across populations ranged from strictly insectivorous (e.g. Mali Barjak) to omnivorous, as some populations included a significant part of plant matter in their diet (e.g. Sušac, Pod Mrčaru). The maximum and the minimum length, the maximum and minimum width, and the maximum volume of the food items in each stomach was recorded. The volume of a prey item was calculated following a spheroid equation (ellipsoid volume = (4/3) π (L/2) (W/2) 2 , with L the length of the item and W its width). Every prey taxon was then attributed to functional groups based on prey hardness and evasiveness as proposed by Vanhooydonck et al. (2007). The relative contribution of each of the six functional groups (soft prey, prey of medium hardness, hard prey, sedentary prey, prey of intermediate evasiveness, and evasive prey) and of plant material to the total mass of the stomach contents was then calculated.

The hardness of each food item was further estimated using the following regression equations proposed by [START_REF] Herrel | Ontogenetic scaling of bite force in lizards and turtles[END_REF] that relate prey length and hardness, according to the item hardness category:

The maximal and mean hardness of the prey in each stomach were retained for further analyses.

A diet disparity metric was calculated for each sex of each population (see [START_REF] Taverne | Diet variability among insular populations of Podarcis lizards reveals diverse strategies to face resource-limited environments[END_REF]. To do so the hyper-volume occupied by each one of these subsets in the ecospace was estimated using the "disparity.per.group" function from the "dispRity" package [START_REF] Guillerme | dispRity: a modular R package for measuring disparity[END_REF]. Finally, an estimate of the taxonomic diversity of prey found in the stomachs, the Shannon diversity index, was calculated for each individual following the equation:

where S is the total number of prey taxa found in a stomach, n i the total number of prey items of the taxon i and N the total number of items found in a stomach.

Phylogenetic analysis

For the purpose of phylogenetic analysis, mitochondrial cytochrome-b sequences were obtained from GenBank (accession numbers in Table S1) for 14 out of the 20 populations used in this study (Table 1). DNA samples for three additional P. sicula populations (Bijelac, Kopište and Pod Mrčaru) and three P. melisellensis populations (Sinj, Veli Barjak and Veli Tajan) were collected during sampling in the summer of 2016. A piece of lizard tail tissue was taken from two individuals per population and preserved in 96% ethanol. DNA was extracted from approximately 15 mg of lizard tail tissue using commercial DNA extraction kit and the provided protocol (Sigma-Aldrich GenElute Mammalian Genomic DNA Miniprep Kit). Quality and quantity of the extracted DNA were examined by agarose gel electrophoresis and spectrophotometric measurement on nanodrop (Thermo Scientific 2000c).

Optimized protocols from [START_REF] Podnar | Mitochondrial phylogeography of the Dalmatian wall lizard, Podarcis melisellensis Lacertidae[END_REF][START_REF] Podnar | Phylogeography of the Italian wall lizard, Podarcis sicula, as revealed by mitochondrial DNA sequences[END_REF] were used to obtain mitochondrial cytochromeb sequences. For both P. sicula and P. melisellensis populations, 40-50 ng of extracted DNA was amplified in a 25 µL reaction containing 5X Iproof buffer, nfH20, 1.5 mM MgCl 2 , 0.2 mM of each dNTP, 0.4 uM of each primer (Table S2) and 0.5 U iProof Polymerase (Bio-Rad). PCR conditions included initial denaturation for 2 min at 98 °C, followed by 35 cycles of 10 s at 98 °C, 20 s at 50 °C, 90 s at 72 °C, and a final extension of 7 min at 72 °C.

Samples from Bijelac, Kopište and Pod Mrčaru were further reamplified to account for the presence of cytochrome-b nuclear pseudogene sequences (numts) in the P. sicula populations [START_REF] Podnar | Phylogeography of the Italian wall lizard, Podarcis sicula, as revealed by mitochondrial DNA sequences[END_REF]. Reamplification was performed using 1 μL of the amplification mix and included the same conditions as the amplification, apart from the used primers (Table S2), reaction volume which was set to 50 µL and the PCR annealing temperature that was adjusted to 55 °C. All PCR reactions were performed in Bio-Rad Gradient Thermal Cycler. Macrogen sequencing company (Amsterdam, Netherlands) provided services of PCR product purification and bidirectional sequencing using primers listed in Table S2.

The chromatograms from the 12 processed samples were loaded in Geneious 4.8.5 (Biomatters Ltd.), corrected manually, aligned and trimmed to the same length together with the sequences from the other previously published populations (Table S1). The optimal nucleotide substitution model was determined with jModelTest 2. 1.10 (Guindon & Gascuel, 2003;[START_REF] Darriba | jModelTest 2: more models, new heuristics and parallel computing[END_REF]. Likelihood scores were computed using the "best" base tree topology search method (from both "Nearest Neighbour Interchange" and "Subtree Pruning and Regrafting"). MEGA-X 10.0.5 [START_REF] Kumar | MEGA X: molecular evolutionary genetics analysis across computing platforms[END_REF] was used to calculate nucleotide composition, nucleotide pair frequencies, and transition and transversion rates (R ratio) according to the chosen nucleotide substitution model. A cytochrome-b sequence of Lacerta bilineata from Krbavica (Croatia) was added as outgroup before the analysis (Table S1).

Phylogenetic trees were generated using three methods: maximum parsimony (MP) and maximum likelihood (ML) both implemented in PAUP 4.0a [START_REF] Swofford | Phylogeny inference based on parsimony and other methods using PAUP*. The Phylogenetic Handbook: A Practical Approach to DNA and Protein Phylogeny[END_REF], and a Bayesian inference analysis implemented in MrBayes 3.2.7a [START_REF] Ronquist | MrBayes 3.2: efficient Bayesian phylogenetic inference and model choice across a large model space[END_REF]. All analyses were performed after setting the calculated nucleotide substitution model and R ratio. Maximum parsimony and ML analysis were performed with full heuristic search and allowing tree-bisectionreconnection (TBR) branch-swapping. Maximum parsimony starting trees were obtained via stepwise addition with 10 replicates of each random addition sequence, bootstrap replicates were set to 1000 for MP trees. Maximum likelihood starting trees were obtained by neighbour-joining (NJ), bootstrap replicates were set to 100. Because the computational power and time required for ML is greater, number of rearrangements was limited to 8×10 6 , and time per replicate was limited to 2000 minutes.

For the Bayesian inferred trees 6×10 6 generations were run, sampled every 100 (60000 trees) and the first 6000 trees were discarded (burn).

The maximum parsimony tree was preferred when correcting for the non-independence of the data in subsequent statistical analyses because this method maximizes the resolution of the relationships between P. sicula populations (Fig. 2). The trees which were generated by the other two methods are provided in Table S2. The influence of phylogenetic heritage on the variation in bite force and every head dimension was investigated through the calculation of the Pagel's lambda [START_REF] Pagel | Inferring the historical patterns of biological evolution[END_REF], using the "phylosig" function from "phytools" package. This measure of phylogenetic signal was calculated on both raw and residual head dimensions.

Proxies for intraspecific competition

For both species separately, a principal component analysis (PCA) was run on head dimensions using the function "prcomp" from the "stats" package, allowing a reduction of dimensionality. The contribution of each specimen along the three first principal components (PC) was extracted and used to calculate the mean contribution of each sex of each population on these axes. The sexual dimorphism in head dimensions (SD) for each site was determined as follows: where m i and f i refer respectively to the mean contribution of the males and the females of the population of interest along with the PC i .

Two other proxies for intraspecific competition were estimated: the proportion of individuals which missed the longest toe on one of the hind feet [START_REF] Vervust | The mystery of the missing toes: extreme levels of natural mutilation in island lizard populations[END_REF] and the proportion of individuals with a regenerated tails [START_REF] Brock | Evolution of antipredator behavior in an island lizard species, Podarcis erhardii (Reptilia: Lacertidae): the sum of all fears?[END_REF].

Statistical analyses

All analyses were performed in R (v3.5.1, R Core Team 2018). To assure normality, the proportion data, which values are comprised between 0 and 1, were arcsin-transformed. For the same reason prey dimensions, head dimensions, hardness, disparity, distance variables and island area were log 10transformed. A Shapiro test and a Bartlett's tests ("shapiro.test" and "bartlett.test" functions from "stats" package) were used to test the normality and the homogeneity of residuals in each subdataset.

A two-way univariate analysis of covariance (ANCOVA) with SVL as co-variable was carried out on the data for both species separately to test for a possible effect and interaction of sex and island on bite force. Similarly, a two-way multiple analysis of covariance (MANCOVA) with SVL as co-variable was performed to detect a possible effect of sex and island on head dimensions. Phylogenetic univariate analyses of variance, using Holm-Bonferroni's correction for multiple comparisons, were carried out to test for an effect of sex and species on residual bite force and head dimensions (obtained subsequently to phylogenetic linear regressions using the function "phylolm" from the "phylolm" package), by using the function "phylANOVA" from the package "phytools".

Next, we explored associations between bite force and variables such as disparity, prey hardness or proxies for intraspecific competition through linear regressions (function "lm" in the package "stats"). Three different stepwise regressions (function "stepAIC" in the package "MASS") computed on prey dimensions, mass proportions or head dimensions enabled us to detect possible associations between bite force and these data. The best model was selected based on the minimal AIC value, and variables in the model were selected using both forward and backward procedures. A phylogenetic multiple regression was carried out to estimate the relationship between bite force and head dimensions when considering phylogeny (function "phylostep" in the package "phylolm"). Since a Shapiro test revealed diversity to be non-normally distributed, a Spearman-rank correlation test was used to detect possible relationship between bite force and prey diversity. For this analysis the Shannon index of diversity was averaged by population to avoid ex-aequo rankings in the Spearman test. Mean values of absolute and residual (against head length) bite force were also tested against island size, distance from the mainland, and distance from the nearest large island using linear regressions. Other stepwise regressions were performed to test for a relationship between isolation metrics and food items proportions and dimensions. Additionally, a simple regression between isolation metrics and prey mean hardness was carried out. Finally, the ecological variables that were demonstrated to drive variation in bite force in these statistical analyses were combined in a final stepwise regression to compare the contribution of each relevant parameter to bite force.

Standardized estimates of the stepwise regressions were given with the function "summ" from "jtools" to compare the relative contribution of each variable to the final model. Each one of these statistical analyses include all populations, except when excluding mainland populations was necessary (testing island area effect for example).

Results

When considering the whole dataset, bite force appears to be influenced by phylogeny (Table 2).

When considering sexes separately, phylogenetic relationships affected bite force, raw, and residual head dimensions in females only. At the intraspecific level, phylogeny influenced raw head dimensions (but not residuals) in females of P. melisellensis only. No signal was detected in raw or in residual data in males of P. melisellensis. The phylogenetic signal was not calculated for P. sicula separately due to the very weak differentiation among populations.

The two-way univariate analysis of covariance reveals that in P. sicula, bite force was influenced by SVL (P < 0.001), sex (P < 0.001), and island identity (P < 0.001) but there was no interaction between sex and island (P = 0.249). This was also the case in P. melisellensis, but the interaction between sex and island identity was just significant (P = 0.048). The two-way multivariate analysis of covariance indicated that head dimensions also differed between sexes and islands in both species. An interaction between sex and island was observed for P. melisellensis only (P = 0.004). The phylogenetic ANOVAs showed that when accounting for phylogeny, bite force and head dimensions different between sexes but not between species. (Table S3).

Morphological traits underlying variation in bite force

Bite force was highly correlated with body size (SVL) for each sex and species (P < 0.001). The stepwise regressions between bite force and residual head dimensions further showed that head shape also predicted bite force in each species and each sex. In males of P. sicula (P = 0.002, R² = 0.087, F 1,112 = 350.1), head height and lower-jaw length were correlated with bite force (β coefficients: 1.13, -0.69). In females of P. sicula (P < 0.001, R² = 0.187, F 2,90 = 11.59), the in-lever for jaw-opening and the lower jaw length were correlated with bite force (β coefficients: -0.19, 1.26). In males of P. melisellensis (P < 0.001, R² = 0.211, F 3,172 = 16.56), head height, head width and lower-jaw length were related to bite force (β coefficients: 1.29, 1.27, -2.17). In females of P. melisellensis (P < 0.001, R² = 0.280, F 3,148 = 20.57), head height, head width and quadrate-to-tip length correlate with bite force (β coefficients: 1.84, 0.91, -1.98). The two latter results still hold when correcting for the phylogenetic relationships among populations of P. melisellensis (Table S4).

Intraspecific competition

The three first axes of a PCA used to calculate sexual shape dimorphism jointly explained over 90% of the variance. In females, bite force did not correlate with the degree of sexual dimorphism in head dimensions, used here as a proxy for intraspecific competition and aggression (P. melisellensis: P = 0.121, P. sicula: P = 0.985). In males, bite force increased with the degree of sexual dimorphism in P. sicula (P = 0.030, R² = 0.498, slope= 0.423; Figure 3), but not in P. melisellensis (P = 0.185). Except in females of P. melisellensis where a correlation between the proportion of individuals with missing toes was positively associated with bite force (P = 0.031, R² = 0.394, slope = 0.96) the proportion of individuals with missing toes and the proportion of individuals with regenerated tails did not predict bite force (all P > 0.05).

Relationships between bite force and food properties

The linear regression between bite force and maximum prey hardness was significant in females of P. sicula only (P = 0.039, R² = 0.04, slope = 0.079) but explained little of the total variance (Fig. 4, Table 3). Bite force was also positively associated with mean prey hardness in females of P. sicula (P = 0.014, R² = 0.053, slope = 0.149), females of P. melisellensis (P = 0.034, R² = 0.025, slope = 0.161), and males of P. melisellensis (P = 0.026, R² = 0.024, slope = 0.180). A stepwise regression on food item dimensions revealed that an increase in bite force in females of P. sicula was associated with greater minimum prey width (P = 0.019, R 2 = 0.048, F 1,91 = 5.665), and that greater bite force was associated with greater maximum prey length in females of P. melisellensis (P = 0.006, R 2 = 0.052, F 2,149 = 5.216).

Stepwise regressions on the proportion of different food items in the diet also provided statistically significant models in P. sicula (males: P = 0.010, R² = 0.080, F 4,109 = 3.481; females: P = 0.021, R² = 0.081, F 4,88 = 3.040). In males, bite force was explained by the proportion of plant matter, the proportion of hard prey and the proportion of prey of intermediate evasiveness consumed (β coefficients: 0.05, 0.13 and -0.15). Similarly, in females an increase in bite force was associated with an increase in the proportion of plant matter, medium prey, and hard prey (β coefficients: 0.16, 0.23, and 0.23). No statistically significant model was detected for regression between bite force and the proportions of different prey types in P. melisellensis.

No statistically significant correlation was observed between bite force and dietary diversity, nor between bite force and diet disparity (all P > 0.05, see Table 3).

Relationships between bite force, diet and island characteristics

Linear regressions showed that in P. melisellensis absolute bite force increased when the island was located further from the nearest large island (males: P = 0.001, R² = 0.695, slope = 0.077; females: P = 0.009, R² = 0.540, slope = 0.094) (Figure 5, Table 3). In males of P. melisellensis absolute bite force also increased when the island was located further from the continent (P = 0.031, R² = 0.348, slope = 0.135). This no longer held when considering residual bite force. Moreover, in neither species was absolute or residual bite force were correlated with island area (all P > 0.05, see Table 3).

In female P. sicula only a significant model was retained for the stepwise regression between the distance from the nearest large island and prey proportions (P = 0.01, R² = 0.99). In P. melisellensis only a significant model was retained for the stepwise regression between the distance from the mainland and prey dimensions (females: P = 0.001, R² = 0.732; males: P = 0.009, R² = 0.462). Simple regressions carried out between isolation metrics and mean prey hardness revealed marginally significant results in P. sicula (females: P = 0.08; males: P = 0.06).

Main drivers of the variation in bite force

The final stepwise regressions using distance metrics, island area, proportion of plant matter, proportion of hard prey as well as mean prey hardness did not result in a statistically significant model in P. sicula. However, in males of P. melisellensis, the retained model (P = 0.004, R² = 0.803, F 3,6 = 13.29) indicates that the proportions of plants and of hard prey, and the distance to the nearest large island drive variation in bite force (β coefficients: 0.30, -0.08, 0.08). In females of P. melisellensis, the retained model (P= 0.008, R²= 0.674, F 2,7 = 10.3) reveals that the proportion of hard prey and the distance to a large island are the main drivers of bite force (β coefficients: 0.30, 0.12).

Discussion

Variability across populations and phylogenetic influence

We first investigated the effect of sex and island on the variation in bite force across populations. In P. sicula the lack of an interaction between the factors (sex and island) in the two-way ANCOVA and the two-way MANCOVA suggests that variation in bite force and head dimensions differs by island, irrespective of the sex considered. Differences between males and females are further independent of the variation between islands. In P. melisellensis the significant interaction between these factors suggests different effects of island and sex on the variation in bite force and head dimensions, and justifies the subsequent statistical analyses performed by sex and species separately.

Next, we investigated the influence of phylogenetic relationships between populations. The consistency of the results obtained with the phylogenetic ANOVAs suggest that differences in bite force and head dimensions between males and females are little impacted by phylogeny. On the contrary, differences between species are impacted by phylogeny. At the interspecific level, bite force variation across populations can be partially explained by the history of colonization of the islands given that the divergence between the two species occurs relatively deep in the tree. The impact of phylogeny on interspecific levels of performance has, for example, also been demonstrated in Anolis lizards [START_REF] Wittorski | Proximate determinants of bite force in Anolis lizards[END_REF]. However, at the intraspecific level, bite force and head dimensions seem to be largely independent from the phylogeny, suggesting that local environmental characteristics strongly constrain these traits. This statement is supported by the fact that phylogenetic multiple regression of residual head dimensions on bite force provided similar results (Table S3). As for P. sicula no phylogenetic structure was detected among the examined island populations we could not test for phylogenetic effects (Fig. 2).

Proximate drivers of variation in bite force

Although morphology can sometimes be decoupled from performance [START_REF] Wainwright | Many-to-one mapping of form to function: a general principle in organismal design?[END_REF], the literature provides strong evidence that head shape and size are good predictors of bite force in vertebrates [START_REF] Van Daele | Biting performance in teeth-digging African mole-rats Fukomys, Bathyergidae, Rodentia[END_REF][START_REF] Chazeau | Proximate determinants of bite force capacity in the mouse lemur[END_REF][START_REF] Marshall | Scaling of bite performance with head and carapace morphometrics in green turtles Chelonia mydas[END_REF]. In squamates [START_REF] Penning | The scaling of bite force and constriction pressure in kingsnakes Lampropeltis getula: proximate determinants and correlated performance[END_REF], and especially in lizards (Herrel et al., 2001a;[START_REF] Herrel | Cranial morphology and bite force in Chamaeleolis lizards -Adaptations to molluscivory[END_REF], dimensions such as height and length drive much of the variation in performance. The present study confirms this and shows that variation in bite force is mostly driven by variation in head height in both species and both sexes. Not only may a taller head allow the insertion of larger jaw adductor muscles [START_REF] Herrel | Functional basis for sexual differences in bite force in the lizard Anolis carolinensis[END_REF], but it might also enhance bite force by increasing the moment arms of the muscles or by increasing the vertical component of the line of action of jaw muscles [START_REF] Herrel | Evolution of bite performance in turtles[END_REF]. In males, wider heads are also associated with higher bite forces, probably by providing more space for muscles. Some studies have suggested that bite force may trade-off with speed of prey capture [START_REF] Herrel | Evolution of bite performance in turtles[END_REF][START_REF] Herrel | Force-velocity trade-off in Darwin's finch jaw function: a biomechanical basis for ecological speciation?[END_REF]. This trade-off is also found in lizards where fast jaw closing benefits from longer jaw out-levers as well as longer in-levers for jaw opening, whereas bite force benefits from longer in-levers for jaw closing and shorter out-levers (Herrel et al., 2001;Vanhooydonck et al., 2007). Our results illustrate this trade-off between force and speed, as the length of the in-lever for jaw opening in females of P. sicula is negatively correlated with bite force. This particularity may confer to the females the ability to capture faster and more evasive prey than males do, as has been previously suggested for Anolis carolinensis [START_REF] Herrel | Functional basis for sexual differences in bite force in the lizard Anolis carolinensis[END_REF]. Accordingly, males of both Podarcis species with relatively shorter lower jaws had higher bite forces as this optimizes the out-lever for biting.

The present results show that relevant head dimensions correlated with bite force, yet accounted for a relatively low amount of the total variance (from 9 to 28%). Unexpectedly, in both species head dimensions are stronger predictors of bite force in females than in males. This is possibly because head width is strongly influenced by pterygoid muscles that are proportionally larger in males [START_REF] Herrel | Sexual dimorphism of head size in Podarcis hispanica atrata: testing the dietary divergence hypothesis by bite force analysis[END_REF]. Wider heads are thought to be a determinant factor in the outcome of male-male encounters [START_REF] Molina-Borja | Intrapopulation variability in morphology, coloration, and body size in two races of the lacertid lizard, Gallotia galloti[END_REF][START_REF] Huyghe | Morphology, performance and fighting capacity in male lizards, Gallotia galloti[END_REF]. We here propose that head dimensions possibly are poorer predictors of bite force in males than in females because some traits like head width are shaped by sexual selection resulting in the investment in the size of the pterygoid muscles, which conversely contribute relatively little to the bite force for its size (Herrel et al., 1999).

Ultimate drivers

We tested whether sexual selection (i.e. the degree of sexual dimorphism) and resource use (i.e. functional properties of food items and food niche breadth) are drivers of variation in bite force.

Sexual dimorphism in head dimensions may allow for food partitioning between males and females [START_REF] Schoener | The ecological significance of sexual dimorphism in size in the lizard Anolis conspersus[END_REF]Herrel et al., 1999) but is generally considered to be maintained through male-male competition in lizards [START_REF] Vincent | Functional and ecological correlates of ecologically-based dimorphisms in squamate reptiles[END_REF][START_REF] Vanhooydonck | Sex-specific evolution of bite performance in Liolaemus lizards Iguania: Liolaemidae: the battle of sexes[END_REF]. Dimorphism in head dimensions was previously demonstrated to be decoupled from dimorphism in diet in this study system [START_REF] Taverne | Diet variability among insular populations of Podarcis lizards reveals diverse strategies to face resource-limited environments[END_REF], hence suggesting that niche partitioning for limited resources likely does not explain the observed head dimorphism. This makes sexual dimorphism in head dimensions a good proxy for sexual selection, however. We found that the intensity of intra-sexual competition impacted bite force in males of P. sicula. This makes sense because with greater bites often win male-male interactions [START_REF] Lailvaux | Performance capacity, fighting tactics and the evolution of life-stage male morphs in the green anole lizard Anolis carolinensis[END_REF][START_REF] Huyghe | Morphology, performance and fighting capacity in male lizards, Gallotia galloti[END_REF][START_REF] Husak | Bite-force performance predicts dominance in male Venerable Collared lizards Crotaphytus antiquus[END_REF][START_REF] Lailvaux | The evolution of performance-based male fighting ability in Caribbean Anolis lizards[END_REF]. Additional information on other populations are needed, however, because extreme populations appear to be driving the correlation between sexual dimorphism and bite force.

Moreover, other proxies for intraspecific competition including the proportion of individuals which missed the longest toe on the hind feet and the proportion of individuals with regenerated tails did not explain variation in bite force across populations in contrast to what was has been observed in other systems [START_REF] Lailvaux | Performance capacity, fighting tactics and the evolution of life-stage male morphs in the green anole lizard Anolis carolinensis[END_REF][START_REF] Lailvaux | The evolution of performance-based male fighting ability in Caribbean Anolis lizards[END_REF][START_REF] Donihue | Feed or fight: testing the impact of food availability and intraspecific aggression on the functional ecology of an island lizard[END_REF]. Information on population density would be informative in better understanding the relationship between intraspecific competition and performance in this system.

A previous study revealed a great diversity and disparity in the functional properties of food items eaten by insular Croatian Podarcis lizards [START_REF] Taverne | Diet variability among insular populations of Podarcis lizards reveals diverse strategies to face resource-limited environments[END_REF]. Whereas this was not the case for diet diversity, diet disparity was shown to be impacted by island area, possibly because competition for food and population density tend to increase on smaller islands (Case, 1975;[START_REF] Buckley | Insularity and the determinants of lizard population density[END_REF]. Variation in bite force has further been demonstrated to be associated with competition in similar insular systems [START_REF] Donihue | Feed or fight: testing the impact of food availability and intraspecific aggression on the functional ecology of an island lizard[END_REF]. For these reasons, a greater bite force can be expected to enable lizards to widen their dietary breadth, but this is not confirmed by the present study. However, our results do show that females of P. sicula that incorporate more plant items in their diet also bite more forcefully. Plants are considered very tough and fibrous [START_REF] Lucas | Chewing it over: basic principles of food breakdown[END_REF][START_REF] Hiiemae | Mastication, food transport and swallowing[END_REF], requiring greater bite force to reduce (Herrel et al., 1998a,b). A greater bite force thus enables lizards to rely on alternative food sources in case of resource scarcity. Moreover, in both sexes of P. sicula, animals that bite harder also include a proportionally greater proportion of hard prey items in their diet. Higher bite forces would thus enable them to gain access to other, harder resources such as beetles or snails.

The bite force of all individuals typically exceeds the maximum hardness of any prey item eaten, yet mean hardness is generally correlated with bite force (with the exception of male P. sicula). In bats [START_REF] Aguirre | The implications of food hardness for diet in bats[END_REF] maximum food size and hardness corresponds well to the maximum bite force of an individual, suggesting that functional prey properties may be important drivers of bite force in some cases. In lizards and bats the mechanisms underlying variation in bite force thus seem to differ.

On one hand, bats are endotherms that need to maintain a high metabolic rate [START_REF] Pough | The advantages of ectothermy for tetrapods[END_REF][START_REF] Nagy | Field metabolic rate and body size[END_REF]. To fulfill their energetic needs, they select large food items to optimize their food intake and reduce foraging costs (optimal foraging, [START_REF] Stephens | Foraging theory[END_REF], see also [START_REF] Hawlena | Change your diet or diet: predator-induced shifts in insectivorous lizard feeding ecology[END_REF]. Prey hardness increases with size and thus may become a limiting factor driving an increase in bite force. In ectothermic organisms such as lizards, maximum hardness does not appear to drive an increase in bite force. Rather a higher level of performance allows them to eat more hard items on average (see also [START_REF] Verwaijen | Relationships between head size, bite force, prey handling efficiency and diet in two sympatric lacertid lizards[END_REF]. From an energetic point of view, processing large or tough items requires more time and costs more energy than processing soft and small items [START_REF] Preest | Sexual size dimorphism and feeding energetics in Anolis carolinensis: why do females take smaller prey than males?[END_REF]Herrel et al., 1999b;Herrel et al., 2001;[START_REF] Verwaijen | Relationships between head size, bite force, prey handling efficiency and diet in two sympatric lacertid lizards[END_REF]. During this period, lizards are exposed to predation [START_REF] Hawlena | Change your diet or diet: predator-induced shifts in insectivorous lizard feeding ecology[END_REF]) and competition. Reducing handling time while foraging is consequently likely important for these lizards. A greater bite force enables them to reduce the intraoral transport time [START_REF] Verwaijen | Relationships between head size, bite force, prey handling efficiency and diet in two sympatric lacertid lizards[END_REF] which may provide enough of an advantage to select for higher bite forces. However, the mechanical resistance of plant material was not considered here. Since a previous study (Herrel et al., 1999b) established that the hardness of plant material was far beyond those of arthropods of comparable size, including this quantitative data into account in future studies would be of particular interest because 1) it might reveal some direct correlation between maximum hardness and bite force in our study system, and 2) it might explain the low yet significant amount of variance in bite force explained by prey hardness (Fig. 4).

We expected island area to be correlated with variation in bite force since this is an important feature that impacts the ecology of insular ecosystems [START_REF] Hamilton | Environmental determination of insular variation in bird species abundance in the Gulf of Guinea[END_REF][START_REF] Whittaker | Island biogeography: Ecology, evolution and conservation 2nd ed[END_REF][START_REF] Santos | New directions in island biogeography[END_REF][START_REF] Itescu | The diverse nature of island isolation and its effect on land bridge insular faunas[END_REF]. First, islands are isolated environments hosting simpler communities that often lack top-predators [START_REF] Losos | Evolutionary consequences of ecological release in Caribbean Anolis lizards[END_REF].

Ecological release then often favors higher densities of meso-predators such as lizards [START_REF] Litvaitis | Intraguild predation, mesopredator release, and prey stability[END_REF][START_REF] Ritchie | Predator interactions, mesopredator release and biodiversity conservation[END_REF]. Higher rates of intraspecific competition [START_REF] Itescu | Intraspecific competition, not predation, drives lizard tail loss on islands[END_REF][START_REF] Pafilis | Intraspecific competition and high food availability are associated with insular gigantism in a lizard[END_REF] for territories and resource access due to food scarcity are also observed on the smallest islands. In contrast to a previous study that demonstrated a direct relationship between island area and bite force in Podarcis lizards [START_REF] Donihue | Feed or fight: testing the impact of food availability and intraspecific aggression on the functional ecology of an island lizard[END_REF], our results did not show this pattern. Why this is the case remains unclear, but possibly the proximity of many of these islands to large islands or to the mainland may perturb the expected relationships.

Island isolation (linear distances of the island from the nearest large island and/or from mainland) was also predicted to be correlated with bite force since the most remote islands are thought to host the poorest species diversity [START_REF] Whittaker | A general dynamic theory of oceanic island biogeography[END_REF][START_REF] Santos | New directions in island biogeography[END_REF]. Distance from the mainland is a very common isolation metric because the mainland is assumed to be the richest source [START_REF] Weigelt | Quantifying island isolation -insights from global patterns of insular plant species richness[END_REF], whereas the distance from the nearest large island is typically used when predicting plant species richness [START_REF] Diver | Not as the cow flies: assessing effective isolation for island biogeographical analysis[END_REF]. We did find a positive correlation between island isolation and absolute bite force, but only in P. melisellensis. Stepwise regressions further suggested a direct relationship between isolation metrics and diet variables (Fig. 6). The combined results reveal that island remoteness is correlated with the functional characteristics of diet in both species (marginally significant in P. sicula) including prey dimensions, mean prey hardness, and the proportions of different prey. Subsequently, these correlate with variation in bite force. The present results suggest that island remoteness may impact bite force by constraining the functional properties and abundance of the available resources to mesopredators like lizards, and that lizards can access these resources by increasing bite force along with their head size. 
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	Species	Site	Symbol	Date	Number of females	Number of males	Area (m 2 )	Distance from large island (m)	Distance from mainland (m)
	Podarcis melisellensis	Brusnik	BR	08.27.2016	22	20	49,455	20,949	55,695
		Glavat	GL	09.09.2016	9	12	18,430	16,491	23,071
		Greben	GR	08.31.2016	12	18	51,690	1,004	48,768
		Jabuka	J	08.28.2016	21	17	22,585	48,002	62,875
		Korčula	KR	10.08.2016	7	11	2.79 × 10 8	-	1,367
		Mali Barjak	BM	08.26.2016	14	18	6,232	725	46,643
		Mali Paržanj	PZ	09.01.2016	13	12	13,403	838	49,969
		Ravnik	RV	09.03.2016	6	11	226,605	489	51,456
		Sinj #	SI	09.12.2016	5	11	-	-	-
		Veli Barjak	BU	08.30.2016	19	21	18,116	255	46,679
		Veli Budikovac	BD	09.02.2016	17	17	316,748	748	50,844
		Veli Tajan	T	09.08.2016	7	8	20,127	6,862	19,649
	Podarcis sicula	Bijelac	BI	09.08.2016	7	13	5,530	10,233	38,550
		Kopište	KO	09.06.2016	14	19	738,726	6,544	36,747
		Mala Palagruža	PG	09.10.2016	8	12	26,510	60,280	91,549
		Pijavica	PI	09.14.2016	13	12	11,037	1,799	1,799
		Pod Kopište	K	09.06.2016	15	22	35,835	7,340	36,152
		Pod Mrčaru	M	09.05.2016	12	24	13,514	2,630	31,933
		Split #	ST	09.12.2016	9	7	-	-	-
		Sušac	SU	09.04.2016	15	5	4,025,460	23,013	48,958
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Conclusions

Variation in bite force appears to be driven by different factors in the two species considered here. Indeed, whereas head width seems to be a fair predictor of bite force in P. melisellensis, it appears to be decoupled from bite force in P. sicula. Moreover, whereas patterns are consistent between males and females within P. melisellensis, this does not hold in P. sicula. Given that the intensity of sexual competition in this study system was shown to impact bite force in males of P. sicula only, we assume that strong competition between males in this species may be driving the different evolutionary response. Greater bite forces were not associated with a wider niche breadth (estimated by the prey taxonomic diversity and the dietary disparity) in either of the two species.

Nevertheless, greater bite force enables the inclusion of greater amounts of difficult-to-reduce items (i.e. mean prey hardness, the proportion of hard prey, or plant material) in males and females of both species, suggesting that diet is an important driver of variation in bite force. The results of the present study also show that in P. sicula island remoteness indirectly impacts bite force by influencing food resource availability. On the other hand, a more direct correlation between island isolation and bite force was demonstrated in P. melisellensis. In summary, the present study suggests that different evolutionary responses between species might originate from different levels of intrasexual competition. Future studies exploring these patterns in other island systems with other lizards are, however, needed to confirm the generality of these observations.
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