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Introduction

The objective of this paper is to review the taxonomic groups resp.
phylogenetic lineages of lacertid lizards that inhabit the western Mcditenanean
basin. This revicw relates their taxonomic and phylogenetic relationships with
their geological age as calculated from immunological data and with thc
evidence from paleogeography. Although thc Meditcrranean Lacertidac havs
since long been considered to be of particular zoogeogmphic impoftance, (e.g.
Mertens, 1916; 1934; Wettstein in Kammersr,1926, but also very reccntly:
oosterbtoek and Arntzen; 1992), their phylogeny is far from being rcsolvcd.
There ate two modern approaches: 1. a cornprehensive paper summadzing
earlier research by Arnold (1989) "towards a phylogeny and biogcography of
the Lacertidae: relationships within an old world family derived from
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morphology ", arrd 2. a serie.s of chemosystematic, i mmunological papers by W.
Mayetand his coworkers (Mayerand Tiedemann, 1982;Lutzand Mayer, 1984;
Lutz, Bischoff and Mayer, 1986; Mayer and Lutz, 1989; 1990). But whercas
the approach by Arnold (1989) constructs phylogenetic trees in relative
hierarchical successions and not in absolute time spans, the approach by Maycr
(op. cit) uses the molecular clock hypothcsis (Maxson et al., 1975) for
calculating the geological age from the immunological distances found.
Therefore only this second approach can be uscd as a test ofpaleogeographical
hypotheses, or can comespondingly bc tested by paleogeographical data. This
is why in this paper we mostly rely on the phylogenetic concepts of Mayer (op.
cit., see also Fig. 1).

Study area and concerned groups

From pragmatic reasons, the wcstem Meclitcrranean basin is defined herc as
being delimitated by a line following the Addatic coast of Italy, passing Sicily,
Malta and the Galita archipelago to Tunis and following the coast of runisia,
Algeria and Morocco to the strait of Gibraltar, and then the coastline of Spain
and France to Italy. This atea is inhabited by the following species groups of
lacertids (the taxonomic rank of which - genus/subgenus - is still undcr debate):
Acanthodactylus, Algyroides, Archaeolacerta, Lacerta s.str., podarcis,
Psammodromus, Teiraand Timon.Their distribution is documented in detail in
Böhme (1981; 1984; 1986). Although not all of these taxa have becn acceprccl
as formal genera, their monophyly has been demonstrated in most cases by
morphological as well as biochemical characters (Böhme, 197 I ; Arnol d, 197 3;
1983; 1986; 1989; Engelmann and Schäffner, l98l; Mayer and Tiedemanr,
I982;Lutz and Mayer, 1984;Lltz et aI.,1986 Maycr and Lutz, 1989; 1990).
Thus, the most important prerequisite for any biogcographical conclusion, i.c.
a sound taxonomic basis, seems relativcly well cstablished in this lizard family.

The geological age of these different lacertid lineages can be estimated by
imrnunological techniques (see Lutz and Mayer; Lutz et al.; Mayer and Lutz
op. cit. as above), theirphylogenetic interrclationships, however, remain largely
unresolved (see e.g. Arnold, 1989). Only in some instances, sister group
telationships have been evaluated, in some cascs infragroup relations are known
(see below and Fig. l).
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Mediterranean basin. For litcratue refence see tcxt. l- fonuation of the oldest of thc Canarian
Islands, viz. Fuerteventura; 2 - seperation of Tethys and Paratenthys by the Balcanflurkey
landmass; 3 - Kabylian block collision forming Great ancl Tell Atlas; 4 - wÄtem Alp connection
of rethys/Paratethys separating tberiafitaly from Balcanffurkey; 5 - t u*.-"dit"r"-*r,
dispenal possible; 6 - rotatiur of the Corso-Sardinian microplate; f - formation of the strait o[
Gibraltar.
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Results and discussions

In this section we shall briefly outline and discuss the species content, age,
systematic relationships and chotological patterns of the lacertid species groups
involved. The species content, i.e. the number of species recognizedin each of
these groups or lineages refers to the prcliminary checklist compiled by
Bischoff (1990; 1991 a;b; 1992 a;b). The otder of arrangement is alphabetical.

Acanthodacrylus

32 species arc included, according to the compilation of Bischoff (1990), basecl
on Salvador (1982) and Arnold (1983; 1986). Only one spccies (A. erythrurus)
occurs in the region, i..e. can be termed west Meditettanean, although some
othets, (e.g. A. savignyi) may reach the Mediteranean coast of NW Al'rica
(without, however, being Mediteffanean faunal elements themselves).

The age of the Acantodactylus lineage is ca. 20 mybp, but in our tree (Fig.

1) it comprises (by implication) also the entire African lacertid radiation to
which Acanthodacrylas belongs, and which is separated from the palearctic
clades Algyroides, Archaeolacerta, Podarcis, Teira and Timon since ca. 24
mybp (Mayer, pers. comm.). The sister group is within the African radiation
(Mayer, pers. comm.). Within the genus, the monophyly of which is not undcr
debate, some species groups are recognizablc, which differ, however, in thcir
composition according to different vicwpoints of Salvador (1982) and Arnold
(1983; 1986). The only west Mediterranean species, A. erythruru.s, occurs in
Portugal, Spain, Morocco and Algeria. The Iberian populations are con^sidctcd
subspecifically distinct (A. e. erythrurzs) from those of North Africa (A. e. belli,
A. e. lineomaculatus) (Salvador, 1981; 1982). The genetic distance (Nci's D)
between Spanish and Moroccan lizards is 0,1 (Busack, 1986), thus less
expressed than that between the forms of thc /.c certa lepida complex (see below
under Timon).

The sister species of A. erythrurus (+ A. savignyi ?) is not known with
certainty. The most probable candidate is A. schreiberi frcm Cyprus and the
Levante coast (see Böhme, l97l). Zoogeographically, thesc fringe-toed lizatds
may ptovide another important example of an east-west disjunction in the
Mediteranean. The situation of two distinct forms on both sides of the sfait of
Gibraltar (the formation of which dates back to 7,5 - 5 mybp: Busack, 1986)
with a sister taxon of the common ancestor in the eastern Mediteranean is
strikingly paralleled by the Timon species (see below) and other lizards (e.g.
Blanus) thus offering a most interesting and well testable hypothesis.



Zoogeography of thc Lacertlds In W. Mcditerranean

Algyroides

Included ate 4 species, 2 of them being exttalimital, i.e. confined to the eastern

part of the Mediterranean. The age of the lineage is 20- 1 8 mYbP, and thc sistcr
group is unceftain. Algyroides belongs to the radiation which gave dse also to
Archaeolacerta, Teira, Podarcis and Timon (see below and Fig. 1), and thcir
phylogenetic intenelationships are still unknown.

Thc monophyly of Algyroides has been cortobotated by Mayer and Lutz
(1990). Accotding to them, the first branching within the genus separated thc
Corso-satdinian endemic A.fitzingeri from the two W Balcanic forms, viz. A.
nigropunctatus andA. moreoticus at about l6 mybp. The phylogenetic position

of the lberian endemic A. marchi could not be assesscd because only
unidirectional values were present fot this species. Its putative assertion in the
tree of Mayer and Lutz (op. cit.), however, links it with the two Balcan species
ralher than with the Tymhenian species. Apart from the possibility that another
and (if so) closer rclative of A. fitzingeri, viz. A. hidalgoi, may exist in Spain
(Buchholz, 1964), the hypothesis of Mayet and Lutz (1990) causos problems
when compared with paleogeographic evidence..,{ . fitzingeri is said to be olclct
than the rotation of the Corso-Sardinian microplate, which took place bctwecn
1 1,5 and 6 mybp (Alvarez, 1972; Radicati di Brozolo and Giglia,l973; Alvarez
et aI.,1974); before this event the microplate, patticularly the modern Corsica,
was attached to the coast of today Provcnce and Cos[a Brava (op. cit.).
Therefore, a closer relationship of the Iberian endcmic with thc two Balcanic
forms is more unlikely than the altcrnative assumption of a sepatatiotr betwcetr
tlre lbedan and the Corso-Satdinian fotm along with the separation o[ thc
Corso-Sardinian microplate from the Ibcrian landmass.

Archaeolacerta

Included are 6 species (bonnali of the Pyrenecs being tecently raised to specific
rankby PcrezMellado et aL.,1992),3 of them being extmlimital iBalcans). The
age of Archaeolacertais 20-18 mybp (Mayet and Lutz 1989), the adelphotaxon
is unresolved,

As in A[gyroides (see the above patagtaph) there are two Iberian species,
one Corso-Sardinian endemic, and three Balcanic species (one of them
extending even to Austria and S Germany: Capula and Luiselli, 1990). In
parallel to Algyroides, the oldest branching concerns the Corso-Sardinian
endemic, i.e. Archaeolacerta bedriagae,a conclusion which is, however, based
on morphological and hemipenial evidence (Böhme, 197l),as immunological
data are ambiguous (Mayer and Lutz op. cit.). There may be a closer relationship
of bonnali to horvathi, exhibiting some Alpine relict chotological pattcrn
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(Nascetti et aL in prep.). The telationship of all Iberian forms, however, to
bedrtagae rcquircs furthet research.

There are, however, some diffetences between the two similar pattems of
Algyroides and Archaeolac e rta in the western Meditenanean, and in patticulat
between the two endemic Corso-Sardiniair counterparts.

1. The populations of Algyroidesfitzingeri on Corsica and Satdinia as well
as on some satellite islands are homogenous and taxonomically inseparable (the
nominal taxon logudorensis being a synonym: Schneider, 1981), whercas
Archaeolacerta bedriagae has two very distinct populations on Corsica (ä.
bedriagae) on the one hand, and on Sardinia (b. sardoa plus paessleri and

ferrerae) on the other.

2. In Iberia there lives only one rclict Algyroides (A. marchi) in SE Spain
(Sa. de Cazorla; pethaps another one - A. hidalgoi - in the Sa. de Guadanama?),
whereas the Iberianz4 rchaeolacerrd are much mote divetse, inhabiting various
mountain ranges: m. monticola (Sa. da Estrela), cantabrica (Cantabrian Mts.)
and m. cyreni (Sa. de Guadamama and Sa. de Gredos). In this group, the
monophyly and the phylogenetic position of its generotype Archaeolacerta
bedriagae has still to be demonsrated until this group can be used as a testing
model in paleogeogtaphic tems.

Lacerta s.str.

Lacerta in the strict sense means the "green lizards" L. agilis, L. media, L.
pamphylica, L schreiberi, L strigata, L trilineataand L. viridis (Bischoff, 1991
a). Of these, only 2 occur in the westcrn Mediterranean rcgion: L. schreiberi as
an endemic of Iberian mountain ranges ,anrJ L. viridis, a widely disttibuted tbrm
inhabiting temperate and Meditemanean zones from France eastwatds to
Turkey. Its range covers also some Tynhenian islands. Except the Galloticy'
Psammodromrs lineage (see above) Lacerta s. str, is among the oldest
evolutionary lineages within the Lacettidae:24-23 mybp (Mayer and Lutz,
1eeo).

In the western Meditenanean basin only L. viridis inhabits coastal areas and
islands: S France,Italy and several Tynhenian islands (Elba, Ustica, Matettimo,
see Nettmann and Rykena, 1984). These populations arc assigned to several
subspecies (e.g. chloronota,fejervaryl) the status of which, however, is unclear.
Therefore, they are still useless for any zoogeographic conclusion.

L schreiberi and Z. viridis obviously invaded the westem Mediterranean
area mther recently (Plio-/Pleistocene) coming from a cleatly eastern group.
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Podorcß

This is the absolutely dominating gtoup of Meditemanean lacettids. At
present 16 species (including the former "Arclneolacerte" graeca: Mayer atrd
Lutz, 1989) are distinguished. 3 of them are only partially or not at all
Mediterranean: P. bocagei lives in the central and western Iberian peninsula,
P. muralis colonized also temperate zones in the notth and penctrated the
Pontian region in NW Anatolia, P. taurica finally likewise penctrated the
Pontian tegion. The age of the lineage is, as in Algyroides and Archaeolacerta,
20-18 mybp, the sister gtoup relations are unresolved (see Fig. 1).

Within Podnrcis, several species groups have been defined. Their
delimitation, however, is still under debate. The following examples of the area
considered here may elucidatethe problems:

-Ts Podnrciswagleriarw (Sicily and some suffounding islands) a close relative
of the Corso-Sardinian P. tiliguerta, along with the Maltese/Pelagian
P.filfolensis (Klemmer, 1957)? This would imply a zoogeographic linkeagc
between the Sicilyflr4alta atea with Corso-Satdinia, paralleled e.g. by the skink
Chnlcides ocelLatus (which is lacking, howevet, in Corsica).

- Or does P. waglerianc belong to the P. melisellensislP. taurica clade from the
Balcans (indicated by the sttiking similarity of patticularly the females with
P.nt. fiumana and P. t. ionica) @öhme, 1986), thus exhibiting a chorological
pattern paralleled by 

".9. 
the snake Elaphe situkt?

- Or is it the sister taxon of P. siculn with which it occasionally produces natural
hybrids on Vulcano and Marettimo Islands (Capula et al., 1990), thus falsifying
both previous hypotheses?

-ls P. tiliguerta of Cotso-Sardinia a distinct species as fist ranked by Klemmcr
(1957) and biochemically conoborated by Mayer and Tiedemann (1982)? Or
is it conspecific with the mainland species P. muralis, as suggested by Lanza
et al. (1977) by likewise biochemical evidence?

- Are the Balearic endemics, P. lilfurdi and P. pityusensis (if not conspecihc:
see Bischoff, 1973) the sister gtoup of the Iberian P. hispanica/boc'agei
complex, or are they derived from some extinct Messinian ancestor (Alcover
and Mayol, 1981, Alcover et al., 198 lX

- What is, finally, the human impact on the distribution of just the wall lizards
of the genus Podarcß in the Mediterranean? In some instances (P. siculninS
Dalmatia and Istanbul, but also in Spain, in the Balearics and Corsica, possibly
also Pantelleia; P. pityusensrs in Mallorca) the anthropogenic origin is obvious,
in others not (e.g. P. hispanica vaucheri on both sides of the Gibraltar sffait, as
compared with Psammodromus algirus or the Lacerta (Timon) Iepida complex,
see below).



A Iloechme. Cortl

These few examples should suffice to demonstmte the great extent of lacking
knowledge prohibiting yet zoogeographical conclusions compatible with those
drawn from tipulids, salamandrids and tanids by Oosterbroek and Amtzcn
(1992) to construct area cladograrns and to felate them to paleogeography. This
is, unfortunately, not only true fot Podarcis.

On the other hand, the species ofjust this genus tend to develop patticularly
often distinguishable populations on islands and islets. This inspired many
authors to describe and to name all of them which in fact made these "varieties"
and "races" equally ranking trinominal subspecies. This inflation of
infraspecific names, fot example just 9l (!) only for P. sicula (Henle and
Klaver, 1986), 24 for P. lilfurdi and 43 for P. piryusensrs (Salvador, 1986 a; b)
made gamma-taxonomy anill-reputed disciplinein the eyes of many zoologists,
even systematists! The underlying concept, the so called 75 % rule by Mayr,
Linsley and Usinger (1953) (see also Mayr, 1975 for "defining" subspecies) is
an absolutely atbitrary criterion (Böhme, 1978). Therefote, it is necessary to
distinguish between mainland subspecies that can be defined as evolutionary
divergent units (a prc-stage of speciation) with oftcn secondary contact zones
proving ctoss fertil ity and heterosis effects (Böhme op. cit.) and
insular/microinsulat derivates of just these mainland forms. This means, that
their lower hierarchical level must be takcn into account. The so callcd
megasubspecies concept of Amadon and Shott (1976) provides a possibility to
express such hierarchical differences (see Böhme, 1982). One example should
elucidate the problem: Mainland Podarcis sicula cantpestris inhabits the north-
ern half of Italy and the Croatian coast down to the Split tegion. There are many
offshore islands and islets along this coast. It is obvious that any of the describsd
insular/microinsulat "subspecies" (ranked on the same level as campestris) is
genetically closet to Croatian mainland ruin lizatds than for example to any
Tyrrhenian population. Henle and Klaver (1986) dealing with the 9l nominal
subspecies of P. sicula tried already to form subspecies- groups by listing 24
names with P. s. campestns, 20 with P. s. sicula and 4 with P. s. tyrrhenica.
They discussed also the different hypotheses concerning the colonization of the
Tuscan archipelago and Corso-Sardinia (Mertens, 1916;7932; La Greca and
Sacchi, 1957; Schneider, 797 l; 1972;Hotz, 1973) and conectly concluded that
neady all investigations on this problem suffered ftom restticting themselves
mostly on colour pattern which is not a very reliable character (see e.g. Corti,
1988). Modem statistical analyses are latgely lacking. One of the few
exceptions has been carried out by Cirer ( 1 98 1 ; 1987) on the Pityusas by means
of a multivariate, canonical analysis. She conelated her results also with the
age of the islands/islets and teduced the numbet of subspecies in P. pityusensis
to 7. Another impoftant approach has been made by Corti (op. cit.) who
combined a morphological, statistical analysis with a biochemical one. Her
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results corroborate the view of Henle and Klaver ( 1986) and demonstrate a very
recent colonization of the Tuscan archipelago islands through only two
recognizable forms: P. s. campesrris which colonized Elba, Cerboli, Pianosa,
Formica Grande di Grosseto, Formica di Burano, Sparviero e Montecristo in
relatively recent times (mostly also through passive transport), and P. s.
tyrrhenica which colonized Giglio, Giannutri, Capraia and La Praiola in
somewhat earlier times (Uppet Pleistocene, 250.000-200.000 years ago (Corti
op. cit.).

From all the above cornrnents it should become clear that the use of insular
populations of Podarcis for biogeographic considerations is - with the exception
of the two last mentioned studies - still premature, due to the largely unresolved
and instable infraspecific taxonomy. We therefore refrain from discussing the
biogeography of the western Mediterranean archipelagos on the still somewhat
flimsy basis of Podarcis gamma-taxonomy. If these archipelagos rcsp. islands
are to be discussed biogeographically, other reptile or even animal groups (e.g.
insects, mammals) may yet ptovide a safer basis.

Psammodromus

4 species are included. The age of the lineage is according to Lutz et al. (1986)
32 mybp. The sister group relationship with Gallotia, a genus endemic to rhe
Canary islands, is conoborated by strong evidence (Lutz et aI. op. cit., Arnold,
1989). Bofh togethet form the oldest branching event within lacertids (Lutz et
al. op. cit.).

The distribution area of Psammodromus is confined to the westem part of
the area discussed here and covcrs the Iberian peninsula, the Meditenanean
south of Ftance and NW Africa. The most important ingroup speciation event
took place 14 mybp (Lutz et aI. op. cit.) separating P. algirus from the smaller
sized P. hispanicus (and most likely also from P. blnnci and P. microdactylus,
blanci being ethologically much closet to hispanicus than to algirus, cf.
Bischoff and in den Bosch , l99I), i.e. long before the formation of the strait of
Gibraltat (7,5 -5 mybp). The latter event could well corelate with the branching
of the Iberian endemic P. hispanicrs from the North African sister taxa
blnnci/microdactylus,what has to be verified by future research.

The very low genetic distance between Iberian and N African populations
of P. algirus arguas for a recent (anthopogenic) immigration to Spain (Busaclg
1986), as does its obvious today expansion in southern France @öhme, l98l).
As an example similar to the situation lined out for Podarcß (see above) it
should be mentioned that the Galita archipelago off the Tunisian coast harbouts
an "endemic subspecies" of P. algirus, viz. the melanistic P. a. doriae
(Bedriaga, 1886; Lanza and Bruzzone, 1959). This form, however, is not
endemic to the archipelago, but only to Galitone Island, which rnakes the

25
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"normal" population of Galita it-self (P. a. algirus) closer to any other one in
Algeria, Morocco, Spain or France than to that of the immediately neighbouting
island (Böhme, 1981). The absurdity of such concepts is obvious, not only in
biogeographic terms.

Teira

Assigned to this informal taxon are 3 species, two of which (andreanslqi and
perspicillata: Mayer, pers. comm.) are confincd to NW Africa (the lattet bcing
passively transported to Menorca Island in the Balearics). The thitd one
(dugesii) is an atlantic endemic of the Selvagens and Madeira archipelagos
(introduced also to the Azores). The age of this lineage is 18 mybp (Maycr and
Lutz, 1989). The sister group is uncertain. The assumption by Richter (1979)
who assigned Teira (containing dugesii and perspicillata) as a subgenus to
Podnrciswas corroborated by Mayer and Lutz (op. cit.) on biochemical grounds
but conradicted by Amold (1989) by morphological arguments. Mayer and
Lutz (op. cit.), howevcr, found also " lttcerta" graeca to be rather closc to
Podarcis, to a similar, but of course indcpendently achieved extent as it is the
case in Teira.Thetefore the hierarchical phylogenetic relationships of Teira as
a whole and also within Teira cannctt yet be describcd. Its atlantic aflinities,
however, rcminding the situation in Psamrnodrornzs with its atlantic sister
grotp Gallotia are not at all comparable, due to a much younger branching date
that has to be postulated bctwe en dugesii and its two North Alrican
con(sub)geners.

Timon

This group, not yet tecognized as a full gcnus, comprises 3 specics, I bcing
exralimital. The agc of the lineage is 20-18 mybp, and the sister group is
unclear, possibly Archaeolacerlc plus Podarcis (Lutz and Mayer, 1984). The
two west Mediterranean species of Timon, i.e. Lacerta (7.) lepida and L. (7.)
pater, have for many decades been considered to be conspecitic. Bischoff
(1982) demonstrated partial cross sterility between both and ranked thcm as
(allo-) species. His resuls werc supported by Busack (1987) who calculated
their branching date as being 5-4 mybp which coincidcs with the formation of
the Gibraltar strait.

Already Böhme (1971) suggcsted a relationship of thelepida group with the
eastern Anatoliary'west Iranian lncerta princeps, which was corroborated by
Engelmann and Schäffner (1981) and by Lutz and Mayer (1984). The lattor
authots found a rather small immunological distance bctween the two,
comparable with that found e.g. between Podarcis erhardii and P. taurica or
between Lacerta (s.str.) agilis and L. trilineata. This means a branching date of
likewise 5 mybp (see Fig. l). Busack (1986; 1987) justifiedly claimed that
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"while genctic distanccs computed from diff<:rent, and difl'ering numbcni of loci
among rcprcsentatives of different taxa nlay not be dircctly comparablc, thcsc
data do ptovidc an indication of thc rangc in values cxpected betwccn biokrgical
species within thc genus lttcerta" . Taking into account, however, thc muclr
grcater morphological distancc togethcr with the geographical one, a branching
of princeps from the lepida/pater stock and thc separarion ol' lepida and pater
at roughly the same time seems unlikely. Onc has to postulate lhal princcp:i
divcrgcd earlicr from the lepida stock than did pater, i.e . prior Lo thc frrrmation
of the Gibraltar sfait and not aftcr it. Duc to thc biogeographic significance of
Timon (wcst/east Mediterrancan disjunction, plus transgibraltarian clernents)
thc casc should be tested with conesponding chorological groups as e.g.
Acanthodactylus erythrurus ssp. versu s A. schreiber i ,  Blanus
cinereus,/menetali/tirtgitanrr.s versus B. strauchi, Pelohates cultripes/varaldii
versus P. syrittcus, the wcst Mcditerrancan Discoglossrz.s radiatiorr vs. D.
nigrive nter etc.

Another opcn question is the status rcsp. branching datc of L. G.) Lepida
nevadercis, a phenctically most difl 'ercnt form inhabiting the SE of Spain. Tlre
clraractcrs shared with pater (e.g. juvenilc dress) are symplesiomorphic. Thc
cxpresscd hybrid bclt with lepida lepida dcmonstratcs their divcrgcncc al'tcr
tho separation of pater. L. Iepida nevadensis offcrs, howcvcr, also e xarnplcs of
insular microevolution. A population inhabiting thc srnall olla islct ol'l 'thc
Spanish coast near Bcnidorm is significantly smaller (a rruc dwarl'lbrm) and
also differcntly coloured. Nevcrthclcss it is clcarly rccogniz-able as bcing
derived l'rom nevaderesis and not from typical lepida. Thcrcforc, it is dcspitc is
(taxonomic) distinguishibility bclow thc hierarchical levcl ol thc subspccics
nevadensis (Freyhof, Böhmc unpubl.). Thc same arguments are truc lbr sorne
Atlantic ocean microinsular populations of lepida and also for the population
of the Galita archipclago which is clearly derived frorn a Tunisian parer srock.
Again, these microinsular forms are hiogcographically not particularly relcvarrt.

Conclusions

As has bcen discusscd in the previous sections dealing with the single
lacertid lineagcs, sevcral major paleogeographic events have influenccd the
phylogeny and evolution of these lizards. In the wcstcrn Mediterranean basin
the principal cvenls wcre (Fig. l) (l) the formation of thc oldcst island of rhe
Canarian archipelago, i.e. Fucrtevgntura; (2) the scparation of Tcthys and
Paratethys by the Balcanflurkcy landmass; (3) the collision of the Kabylian
block forming the Great and thc Tell Arlas; (4) the Tethys/Pararcthys
reconnection west of the Alps separating Iberia/Italy from Balcan/Turkcy; (5)
mid-Miocene regression making tmnsmediterrancan dispersal possiblc; (6)
rotation of thc corso-Sardinian microplate; (7) Messinian salinity crisis and
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subsequent formation of the strait of Gibraltar (compilcd after Alvarez., 1972,
Radicat idiBrozoloandGigl ia, l9T3;Alvarczetal . , l974;Hsüetal . ,1977;Hsü,
1983; Rögl and Steininger, 1983; Busack and Hedgcs, 1984; Busack, 1986;
Boccaletti et al.,1990 a; b). From thcse cvcnts which we included in our Fig.
1, the laccrtids offer the most intercsting biogeographic implications connected
with the formation of the strait of Gibraltar and thc rotation of the Como-
Sardinian microplate. Here also thc most striking inconsistencies are to be
observed, between the geological age of the lizard lineages as calculated from
their immunological distanccs on the one hand, and the paleogeographical
datation on the other. In other instances both datations are fitting. The branching
between the endemic Canarian genus Gallotiafrom mainland Psatnntodromus
fits well with the otigin of thc oldest island of the archipelago, viz.
Fuerteventura. The early Burdigalian big radiation of scvctal (stil l polytomic)
lineages (Teira, Algyroides, Archaeolacerta, Podarcis an<l Tirtton) fis wcll with
the possiblc transmeditcrranaen dispcrsal in that period (Fig. l).

The obvious inconsistencies/contradictions are:
- The radiation of Psanlnodromus (P. algirus vs. the 3 small spccies) fell into
an era where transmcditcrranean dispersal was possible. Eastcrn rclativcs are,
however, lacking.

- The even earlier separation of the Corso-Sardinian endemic Algyroides

fttzingeri from is Bui.on rclatives (and "ol'ficially" also from its Ibcrian
congener!) agrees partly with the wcstcrn Alp rccotrnection ol'Tcthys and
Paratcthys, but disagrees strongly with the much late r datation of the bcginning
rotation of the Corso-Sardinian microplatc! Thc situation of an endcmic much
oldcr than its area of endemism retninds of the situation of the Galapagos
iguanas (Wyles and Sarich, 1983).

- The separationof lncerta (Timon) pater ftom L. (7.) tepidashould nrost likcly
be due to the formation of the strai t  o[  Gibral tar (Busack, 1986; 1987) ,  i .e.7 ,5
- 5 mybp according to Hsü e t al. (197 7 ), Hsü ( I 983), Busack and Heclges ( I 984),
Busack (op. cit.), when the Atlantic ocean ltlled the Mediterranean basin again.
If, however, the much more diverging L. (7.) princepshas also a brancling date
of 5 mybp (see Lutz and Maycr, 1984), thc inconsistency in timc seems
unresolvable. Furthermore, Rögl and Stciningcr ( 1983) give as datation for thc
desiccation and the salinity crisis (Messinian to upper Pontian) 6,0 - 5,5 rnybp
which was terminated not bcfiore the Plioccnc which means cven less than 5,5
mybp!

A last remark has to be devoted to the fossil rccord. Regarding the today
diversity and dominance of Me.diterranean lacertids, thc fossil record is
exremely poor. Estcs (1983) lists frorn the Mediterranean rcgion - with thc
exception of some L. viridis- and L. lepida- Iikc remains from their recclrt
distribution areas and somc cloubtful (!) rccords <>f P. sicula from Polan<J and
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Gcrmany - only Plcistoccno P. erhardii from Crere. Already Batc (l9lg) ha<l
rccordcd " lncerta.sp." from thc Balearics, which was interpretc<J as belonging
to the "viridis-ocellata-group" by Boulcnger (1920). Alcover et ol. gsatj
considercd this lizard to bo thc prcdccessor of thc moclern spccies podarcis
lilfordi and P. piryusensis. Böhrne and zammir-Macmpel (19g2) identifjecl
anothcr "Lacerta.sp." scnsu Kotsakis (r9j7) from Sicily as a ncw species (L.
siculimelitensis) which they recorded also from Malta. The fossil record so l'ar
known is thus far from being sulficicnt to draw any biogcographical conclusiorr.

Summary

Thc westcrn Mediterranean basin (wcst of a linc from thc Aclriatic Sca Lo
thc Tunisian coast) is inhabited by thc following, prcsumably monophylctic
groups (gencra/subgenera) of lacertid lizards: Acanthodacrylus, Algyroirles,
Arclueolttcertu, Itcerta s.str., Podarcis, Psortuttoclrottrus, Teira and Titttott.
Each of thcse gr.ups .r lincagcs is discusscd in rcgarcl to its gcological agc (as
d., tcrmincd by immunological  methods),  i ts putat ive closcst relat ivcs
(adelphotaxa) and i ts chorological  pat tcrn in comparison with
palcogcographical data. Strong inconsistencics bctwecn the lattcr ancl thc
rnolccular datations werc dctcctcd. The problcms of opcn taxonomic qucstions
(lcading potcntially to wrong biogcographicar conclusions) and of sutspecics
concepts in rclation to microinsular evolution arc particularly strcssecl.
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