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Ecological similarity of lacertid
lizards in the Mediterranean region.

The case of Ophisops elegans and
P s ammo dromu s hisp anic us

V. Pdrez-Mellado r, E.D. Valakos', F. Gu"rr".o t,

MJ. Gil-Costa I

t oepmnent of,lnini Biotogy, Untvelity ofsaL]mancs, Salamqncd]mTL spahl
- Depantne oJ8iology, S.ction oJ Ecology &. Taronom, CR 157-71,

. PolcpittinidtplkJ, m$ia A.hetld, Grcccc

Introduction

Lincoln eral (1982) defined convcrgcnt cvolution as indepcndent evolution
or functional similarity in t*o unrelated ot distantly tclated lineages thar is not
based on genotypic similari ty. Tho rcsult of this process is known as homoplasy
or nonhomologous similatity (Futuyma, 1986); a common phenomenon due to
the fact that diffefent sp€cies are often subjected to similar selcction prcssures,
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Sevcral cases of convcrgent evoludon have been documentcd ftom the fossil
rccord (Futuyma, 1986) bur much fewer ftom present day species pertaining to
the same group and,/ot geographical area. Prcsent day examples of convergent
evolution rangc over a wide spectrum of taxa and habitas (Mayr, l97l) but
rnrmally involve phylogetretically distant species or groups from diffcrent
continonts (Kan and James, 1975; Pianka, 1980.

It has been pointei out that ptedictable relationships between morphology
and ecology occut at the family levcl (Newton, 1967; Hespcnheide, l97l).
Convetgent ecology within the lizard family I:certidae might therefore be
expected to be found in cases of homoplastic similatity hclween species
(Arnold, 1989). In this paper, we ptesent some preliminary information on the
natural history of the poorly known lacertid lizard Ophisops elegans,
@arewskij and Beutler, 1981) and on its morphological and ecological
convergence with the ltr-iat Psammodromus hi-Wnicus.

Material and Methods

Dala oi Ophisops elegans were gatheted during a four day (14th to 17th)
field trip in Apdl 1990 to the island of Losvos, Aegean Sea, Hcllas. Lizards
wcrc captuted using rubber bands, and TBs (cloacal tempcraturcs) were
recorded within 20 seconds with a Schultheis therinometer. We also recordcd,
the air temperaturc CfA) I m above ground (shade), and substratc temperature
(TS, shade) at the site ofcapture. For each individual we recotded thc time of
captufe (solar hout). Regarding habitat and microhabitat selecdon, we
considered four diffetent categories ofmicrohabitat; cottesponding all ofthcm
lothe " Phrygaaa" habiaaainGre.N&," Malorrcl" habitat in Spain, and cultivated
arcas in both study sites. For each animal observed, we recorded is height above
grcund, type ofsubstrate, and the size of the nearest rocks or shrubs using the
following catEgories: A: Shrubs smaller than 25 cm in height; B: Shrubs
between 25 and 50 cm; C: Shrubs higher than 50 cm; D: Rocks und€r 25 cm in
height; and E: Rocks between 25 and 50 cm.

Upon capture, a sample of 42 lizards werc hlled, then injected with a
buffered solution offormalin and, aftct 24 h, transfered to 70o ethanol. For 34
ofthese lizards we measurcd (to the nearest 0.1 mm) snout- v€nt-length (SVL),
length and width of the pileus (LP and WP, respectivcly), head height (HlI),
forelimb length (FL), hindleg length (HL) and hindfoot lengrh (FL). We
removed thedigestive tract and identified pr€y typos, to the level ofordet and,
if intact, measuted their length and width using a binocular disecting
microscop, and estimated the volume as an ellipsoid. We quantified the
contribution of a prey type by calculating two indices: rclative abundance
(pefcentage of total prey numbets ofa given prey type) and relative incidence
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(percentage of stomacbs containing a given prey type). Trophic divetsity was
estimated with Levins' measufe of nichc brcath (kvins, 1968). Overlap indiet
composition was calculatcd using the symmetrical modification oi pianka
(1973) from MacArthur and Levins' (1967) measure (Krebs, 1989). We
obtained comparative data of Psammod.romus hispanicus and other Iborian
lacertids from Gil (1992) as well as other published information rcfened to in
appropriate places. We includcd information on the temaining Iberian ground
dwelling lizard species, Psammodromus algirus aw) Acanthodactylus
erythrurw, and the syntopic Podarcis hispanica, a saxicolous specics with a
sirnilar body size to Psqnmodromus hispanicus. We rhen used ihe UpGMA
algorithm (Sneath and Sokal, 1973) to explore diet clustedng among lb,eflan
lacettid lizards and O.elegans usi]iLg the similarity matrix of dictary ovcrlap
values. We include.d in suchanalysis the dieto[ O.eJegans ftoml_esvos and the
spring diets of Psanmodromus hispanicus, Psammodronrus al3rrus,
Acanthodacrylus erythrurus and Podarcis hispanica lrom western Spain (p-
irez-Mellado, l98l; Pascual and Perez-Mellarlo, 1987; po o und pd."r-
Mellado, 1988).

Results

Pattenr and morphomelTic characteistits
Op hisops e le gans ehrenbergii, the subsprecics inhabiting Westem Anatolia

and Eastem Creek Islands @arewskij and Beutler, 1981), is a small lizard (adult
body length 41-55 mm; mass = 2.65 g-, rat\geil.7-3.6 g., n=31, wirhout
signjficant differences between males (l\,f) and females (F), (onc-way ANOVA
fof body mass, F=2.62, p=9.11, in *uos island).

Iarle t. Mo.phometric characte.islics of Oplirrps e/€Ban-r in lhe rwo aduh sex ct.!r.a. SVL, sDoulh,
ve leDsthi LP, leDgrh of lhe pileilsi HH, head height; Wp, widrh of Ihe pilcus; LFI. tenSdr
of lhe for€le$ LHI- lenglh of rl€ hindtcS; LHF, leng6 of thc hindfoot; a nuober of lizards
m€sut€d.

n svL LP HH WP LFL LHL LHF
M
F

t7
t7

48.28i3.0
4t.57!3.1

10.68r0.66
9.7410.38

5.44!O.34
4.94!O.27

5.15i0_38
4.610.36

t6.17+t.3-l
t4.4!1.22

29.0611.9
25.4+l-5

14.17!1.03
12.6611.13

Morphometric characteristics are similar in both sexes (fablc l). Although
males soem to bc slightly bigget than females, wc did not find any significant
difference in SVL between adult males and females (one-way ANOVA,
F=0.450, p=0.514). Morphological characteristics are as follows: head



moderately deprcssed, snouth rclatively pointed with a prcnounced lancmlaled
concavity (see also Boulenger, 1920). Srongly keeled donal scales. Collar
scales absent- I-esvos populations are characterized by a brown back slightly
greenish in the prodmal half, with two green dorsolateral stdpes esprecially well
defined in the proximal half. Sttipes dotsally bordeted by datk brown or black
spo6 which extcnd to the end of the upper half of the tail. The pileus is uniformly
bmwnish- t ower parts dirty while ot yellowish without datk spots or marks.
(Fie. 1).

d{s.-; d H6nqF 9 *m&- l*nnds

Fi& L Dorssl vilw of four ldull sp€cimals of Oprisops ,l€8aa fronr lavos island. Sec lhe slighl
itrdividual vrrirtton in b.ck patt€m.

Habilal and mtcrohabilat usc
On Lcsvos, Oplrisops elegars is a ground dwelling lizard that was observed

(n=36) in the open Mediteffanean forest ofQaerczs mixed with Phrygana zones
(80.55 % ofobsewatiots) and olive tree cultivatcd Frel& (I9.4a%).31 Q0.96%\
microhabitat observatiotrs of O.ekgans corrcspond to arcas of small and
medium-sized shrubs (Fig. 2).

Thermal biolog
Ophisops ekgarc is a hcliothermic lizad that uses rocks and bare gtound

as thermorcgulatory sites. Mean body tcmperature of active individuals is

33.11aO-37oC (n=27) during April (sampte taken from 10.45 to 14.01solar hour
in two consecutive sunny days), We did not find signiticant diffetences between
adult males and females (one-way ANOVA, F=3.48, p=0.073). Thc poot fit of
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a o, ctctcar d n. trtlrrrcrt

TB on TA (ANOVA of the regression ahalysis, F=3.37, p=0.077) and TS
(F=4.o4, p=O.055) indicates precise thermoregulation in this sPecies.

Fi8. 2 MicrolEbitat uF ot O. ebgant and P. hbpantc|lJ. (A: Shurhs snallcr $an 25 crn in height; Bl
Shurbs betw€.n 25 and 50 cm; C: Shu6s hisher (han 50 cm; D: Rcts udder 25 cm iD hciSht;
aDd E: Rocks betwe€n 25 and 50 d).

Reproductive traits

On lrsvos in mid-April, 50% of the adult females had oviductal eggs and
the rcmaining 50% had vitellogenetic follicles. The mean clutch size was
x=3-!4r0.29 (n=14, mnge; 1-5 eggs). There was no significant conelation
between clutch sizeand female SVL (r=0.48, p > 0.05). We found only onc sizc
class ofindividuals, i.e., all of them wue adult specimens, as it was confirmed
later from inspcction of gonadal development in both sexes. Th'ts, O.elegans
probably reaches sexual maturity during its first year on Lesvos.

Food hobits

Araneae is the most important prcy type in the diet of O2hisops elegaLtwith
fespoct to both telative abundance and relative incidence (fabte 2). The relative
abundance of Isoptera in adult is due to the presence of 32 prey items in one
stomach (fable 2). By volume, spiders are also the most imPortant group,
followed by insect lawae and OrthoPtera (Fig. 3). The main hunting s(rategy
usedby O.elegarsis active searching for prcy (unpub. data).



larlr 2 Relative rbun&nce (trR) rnd rclative incid€nce (%t) of prcy taxa, number of prcy iterDs,
numbcr of lizards cxamine4 prey dilelsiry and standariliz€d pr€y diveEity for OrI'roA
.lrj6 h rhc ovecil slmple and both aduft ser cl&ssas.

Males Females Total
Picy taron %R %r 96R %1 %R %l

Opilioni&

Pseudoscotpionida
Collembola
Orthopte|a
Dyctioptera
Homopteta
Heteroptera
IJpidoptera
I-cpid. larvae
Diptera
Formicidac
Hymenoptera
Isopteta
Coleopteta
Col. larvae
lisecta latvae

Aithopoda (undct)

l.50 9.09
22.56 72.83

2.26 13.64
5.26 18.18
0.75 4.s5
e:7 36:6

0.75 4.s5
1.50 9.09
6.7't 2'7.2'7

13.53 22.'73
0.75 4.55
5.26 13.64

18.80 40.91
1.50 9.6
6.Ot 36.37
1.50 9.09

0.84 5.00
22.69 75.N
o:to t-*

r:88 ,o:*

4.20 20.00
252 IO.OO
0.84 5.00
0.84 5.00
5.95 28.57
1.68 10.00
1.68 10.00

26.89 5.00
19.33 25.00
3.36 20.00
2.52 ts.OO
0.84 5.00

1.19 7.14
22.61 13.80
0.39 2.38
1.19 7.14
5.55 23.80
q.39 2.38
1.14 28.57
1.19 4.76
0.79 4.76
1.19 7.r4
5.04 30.00
1.93 16.66
l .19 7.14

15.4'7 9.52
19.04 33.33
2.38 14.28
4.35 26.18
Ll9 7.14

No. ofpr€y items
No. of lizards
examined
B
BS

22

7.-t6
0.39

l19
20

5.80
o.32

252

7.54
o.34

Mean prey sizn, was 5.49t0.27 mm (n=156, range:1-16 mm), without
significant differences between sizes preyed by males and females,
G=5.66!0.39 mm, n=77, rango: 1-16 mm; I=5.6010.40 mm, n=79, range:
2.5-16 mm, Kruskal-Wallis ana'lysis, H=7.04, p > 0.05).
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Fa.3. Rclative contribotiotr by volune of diffcEnt pr€y typcs to rhe dicl ol Otlr/:.opr cL8a,6 in Irsvo6

Compoison betwe en Ophisops elegans and Psommoilromus hispqnic us
P.hbpanicus is abo a small lizard with strongly keeled dorsal scales (adult

body length 44-51 mrn; see also Salvador, 1981 for morphomerics and a general
description of this species). The back is greyish, brown ot greenish, with four
yellow to dark green longitudinal stripes intemrpted by brownish or black spots
(see, for example, Batbadillo, 1987 and Salvador, 1985). Adult have yellow to
intense gteen flanks during the mating season (Barbadillo, i987 and pcts. obs.)
(Fie. 4).

In both species, "concolor" mutants ate not rare (Darewskij and Beutler, 1981
for Ophisops andBarbadillo, 1987 for P. hbpanicus).

Comparative observaiorts of P sam modromus hispanicus tF31) corespond
to open fofests of Quercus ilex coveted by a scarce shrub vegetadon of
"tom lal Q2.25%) and in garigues lacking tree cover (67.75 %, see G1l,1992).
A similar habitat occupation was observed in other Iberian populations of
P.hispanicus (Seva, 1982; Pdrez-Mellado, 1982). The vast majotity of
microhabitat observations (n=28) of P.hispaniczs comesponds to small and
medium-sized shrubs (Fig. 2, Gil, 1992).

P.hispanicus, like the vast majority of Iberian lacertid lizards, is a
heliothennic species with a TB ranging from 19 to 38oC in active individuals
G=30.O9"C, n=31 in adult and i=2894, r=53 in adult , Pollo and Pdrez-
Mellado. 1989).



Fr& d Dorsal view offour a{tult sp€.imens ofPsarrnoatom6 hispaicLs,2 mal6 od 2 females frcm
lhe pmvi.rc€ of Salananca, west€m Ibcdan p€ninsula.

The clutch size of P. hispanicus nttgesbetween 2 and 6 eggs (Fischer, 1884;
Cheylara 1972; Pollo and P6rez-Mellado, 1990). The sexual maturity was
attained also in the coutse of the first year of life or even less Gollo and
P6rez-Mellado, 1990).

ln P.hispanbus , an active forager, spiders are also thc most important prcy
type, followed by Coleopteh and Orthoptera (Pdrez-Mellado, 1982; Carretero
and Llofente, 1987;Mellado et al., 1975; Pascual and Pirez-Mcllado, 1987).

OPHISOPS EL€G IIs

PSAM{OOFOf US XTSPANICUS 1

P3 ItrOOf,O|.US titlFANtCtS 2

Ps^trtaooFo{us 
^j-q|Rus

FOOAiC|S SrgFANtCl

lc^llt| roo^crYl-t6 EiYtttfi uil,s

Fi& 5. clusler snalysis fron rhe marrix of dierary overlap yalus of a rlesans from Lasvo6, P.
/'6paricat from soutll€m Salamanc! prcvince (population 1) and from the opcn Meditennnean
foBt of the mtE of SalanErca province UDpularion:1. Tleemptes of P a/8ir6, P niJpoiica
and ,,{. eryt rrfltr are also from sourhem Salamanca fs€, tex! for more details).



Cluster analysis indicatqs grcatest dietary similatity bctwecn syhtopic
Podarcis hispanica and Psammodromus a/girzs populations and b"tween
O.elegans and P.hisparicus Gig. 5).

Discussion

Amold (1989) conducted a parsirnony analysis of thewhole bcetidae using
98 different characters and concluded that thc lafge number of altcmativc irces
indicales considerable homoplasy within thc family. In his phylogcnctic
feconstruction, Ophinps is situated in an holophyletic section of advanced
African forms, whtle Psantmodronus fall into the Palaearctic and Oricntal
primitive assemblage.In spitc of this wide separation, bothspecies undcrstucly
share several morphological characteristics such as small body sizc, strongly
keeled donal scales, pointed snout, and lack ofcollar scates (Amold and Burlon,
1978). Thus, their genetal appearaDce is surprisingly similar. This fact was
previously reported by Boulengcr ( 1920) and Amold ( I989).

In Meditenanean scrublands, at least partially due to human intewention,
inmeasing aridity is associated with diminishing density and a grcatcr numbcr
of deciduous plant species. This habitat is cal led lon r'ltar in Spai n and phrygana
in Greece (fomaselli, i98l). Phrygana and tomillar are degradation sragcs of
the sclerophyllous thermophilic maquis (the so-c lled matorral a Spanish term
without exact equivalent in other languages) that Tomaselli (f981) dividcd by
height and cover in thre€ categories respectively. The arcas occupicd by
Ophisops elegans on Lesvos ar,d, P. hispanicus in Spain correspond to
discontinuous (covcr b€tween 50%- 75%) or scattercd e5% to 5OIo) Iow
(height generally under 60 cm.) matonal, with Thymus spp. and Rosnarinus
spp. in the Westcm Mediteranean and 5a rcoloterium spinosLorr in [he Eastem
Mediterancan as typical plant spccies (,e Houdron, l98l). Both spi-cies,
Ophisops . elegans and. Psammodronus hispanicus seem to be espccially
common in areas characterized by intensive shcep and goat grazing (Clark and
Clarlg 1973; Werner, 1930; 1935 and Darcwskij and Beutler, 1981). Tlrey also
convelge in that thcy use human disturbed habitas such as cultivatcd argas and
olive fteeplantations (prcscntdata; Nemenz, 1958; and Darewskij and Beutler,
1981 fot Ophisops, and Prlrez-Mellado, 1997 for Psaunodromus hispanicus).

Spiders, and to a lessct extent beetles, are the main prey types in the diet of
both species under study, thcy were also similarly sized (present data; Weber,
1960 and Darewskij and Bcutler, 1981 for Ophbops,andPdrez-Mellado, 1982;
Escan6 and Vericad, 1983; Pollo and Prlrez- Mellado, 1988 and Pascual and
Pdtez-Mellado, 1987 for P.hispanicas). We lack information on rrophic
availability on Lesvos, however, the consumption of Araneae by P.hispanicus
has becn shown to be high in rclation to abundance (Pollo and Pirez-Mellado,



1988); indicating that a rather specialized feeding sttategy is required fot this
food item.

In summary, Ophbops elegans and Psammodromus hispanicus are gv:d
examples of convergent ecological adaptation to life in Meditenanean open
scrublands. It is possibly not the only case within theso genera since Blanc
(1978) described a strong hotphological sirnilarity botwecn Psarnmodromus
blnnci and Ophisops occidentalis whtcharc sympatdc only in a nanow zono of
Tunisia.

Amold (1987) pointed out that the lbcrian peninsula is charactetizcd by the
existence of two gtound dwelling lizard species well adapted to Mediterrancan
shrub vegetation, P.hispanicus and P.algirus, tho formot occupying garigue
vcgetation with small bushy plants. Thete are similar habitats in continental
Greece latgely devoid of lizards. Following Amold (1987), topogtaphy and
climatic history could be responsible for this siluation, ptccluding the
colonization of Italian and Balkanic Peninsulas by Westem Mediterranean
lacertid lizards such as Psammodromus spp.

Tho genus Ophisops apparcntly appeated at the eastemmost part of the
Mediterranean basin from a modem phylogenetic clade which includes some
species well adaptei to these Mediteranean conditions. The question is why
the ground dwelling adaptive habit found in Ophisops elegans did not allow it
to extend its range over the Balkanic peninsula ? We still lacka suitableanswer
to this question. The recent origin of the genus Opftisops could be imponant
and/or is recent expansion into eastern Greece, The existence of unknown
limiting factors that preclude its geographicat expansion to the Balkanic
Peninsula are also possible. Only furthet studies on this group of spccies will
help to tesolve such biogeographical ptoblems.

SummarY

Ophisops elegarc is a small lacertid lizard which was studied on the island
of I-esvos, Aegean Sea, Hellas. No strong sexual dimotphistn exists in pattcrn,
coloration or morphometric characteristics. In lrsvos island it bchaves as a
ground dwelling lizard living in ripen Mediteranean forests, Phrygana habitas,
and cultivated areas.It is a heliothermic species that presumably reaches scxual
maturity in the course of its ltrst year of life. The bulk of its dict consist of
spiders and beetles.

Several of tlese motphological and ecological charactetistics arc convcrgcnt
with those exhibited tty Psammodromus hispanicus, a phylogenetical ly distant
lacertid lizard from the Westem Meditenanean Basin. In spite o[ an almost
complete absence ofground dwelling lizards in continental Greecc, O.ekgats
does not extend its range over continental Gteece from the East.
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