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CONTRIBUTION TO THE BIOGEGRAPHICAL ANALYSN
OF THE REPTILE DISTRIBUTION IN THE MEDITERRA-
NEAN ISLANDS.

MYLONAS , M. AND
VALAKOS, E.D.*

RESUMEN: Contribuci6n al anilisis biogeogrlfico de la disrribuci6n dc los Rcpri-
lcs m islas mcdiLcrrineas.

El esrudio de larelaci6n entre el rirea y el nrlmerc de especies de Reptilcs para divcr-
sos archipi6laSos de la regi6n mediter.enea demostr6 una concordancia enrre a.'nbos va-
lorcs. Sin embargo, las pendientes enconftadas se hailaban cn desacucrdo con las predi-
chas por el modelo de MACARTHUR & WILSON (1967).

Tal desacuerdo se halla en ciena medida rclacionado con la paleogeografia pero,
pdncipalmenle, con la ecologia y la inlluencia del Hombre. El inrenso impacto humano
durante los dltimos 5000 aios ha allerado Ia distdbuci6n de muchas esDecies reotilianas.
Este hecho debe ser romado en considcracidn anres de comcnzar cuajquicr arJsis bio-
geogrdfico.

La presencia de espccies end6micas, que , en general, sc halla posilivamenrc relacio,
nada con la paleogeogrdia de las islas, mosE6 una.egresi6n Oeste-Es[c.

SUMMARY: The study of the species-area relalionship for rhe dilferenr archipeta-
gos in the Mediterranean region showed a positive relation. But the slopes of rhc cuwes
usually disagree with the predicrions ofMACARTHUR & WILSON (1967).

This disagreement is related !o a certain degree wirh palcogcgraphy bur mainly wirh
the ecoloSy and rhe influence of man. The intense human impact, for the last 5,000
years has altered the distribution of many reprile slrc.ies. This, musr bc taken under con-
siderarion before any biogeografi cal analysis.

The presence of endcmic spe.ies, which is posirivcly relatcd widr lhc palacogcogra-
phy of tre islands in gcncra], shows a wcslem - caslcm rcgrcssion.

* Unive iry of AiherN, Dep. of Biology, Sec- of Ecolosy & Sysremalics, CRl57 71, pancpisrinoupolis, Uissia,
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INIRODUCTION

The geographical distibution of the rcptilcs in fte Meditcrranean region can bc consider-
cd as well known. Furthc.more, if we compare it widr t.he knowlodgc of othcr animal groups
in ftis region, \'ve may regard it as more complcte, espccially aftcr the works of Wrrrsrtnt
(1953), MERTENS & WERMUTH (1960),6**6ro & BuRroN (1978), WDLCTT (1983), DrE-
sEr\E & REICITIoL (1985), ENGELM NN (1985), M^RTn'rEZ-tucr (1989) and omcrs.

Though, information conccring the palcogcography of thc rcgion and thc rcptilcs' disrJi-
bution arc adcquatc, its amazing that no-onc up !J now has cvcr attcmptcd a thorough biogc-
ographical analysis of the wholc Mcditcrranca area. Of coursc, sonc analyscs of cspccific is-
land groups , do exist (BEUTLER 1979, MYLoNAS & VAhKos 1988, P^RL^\Tr cr al. 1988).

Figure 1. The main medilenanean archiplagos and ishnds.

In l-tlis paper we present our biogcognphical observations for the spccics-arca rclaLion-
ship, based on l.he majority of thc Meditcrancan islands.

METHODS

We used data from 198 islands whose herpetofauna is well known, Thcse islands are
mainly tound in 3 archipielagos: the Aogcan, the Sicilian and the Sardocorsican. In rhc two
exremes we have the island of Cyprus in the eas! and the Balmrics in the wcst. j\{osr of
these islands (517r) have an area oficss than I Kmz and only 570 of thcm excccd 1000 Km2
(Fig.2 I
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Figurc 2. Crouping of lhc 198 Mcdilcftucan i.sldnds studicd in r.\is work, a!.cordin8 !o thcir arca.
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The spccics - arca rclafionship has bcen studied for: l. All tic Mcditcrranqn islands, 2.
The Acgean islands, 3. The Sicilian archipclago,4. The Sardo- corsican and ToskaDy archi-
pclago. The data for rhc Sicilian and Sado-corsicar archipclagos arc majnly from the work of
PARI-^r.^TI et al. (1988). Because the range of ihe island area is quitc large, wc srudicd frc
specias-area relarionship in two diffcrent ways in order to avoid statistical errors. Firstly by
cxcluding $e largcst islands and sccondly bJ grouping all rhe islands in 4 classcs 4ccordinA
ro lhcir arc^1 : 0.001-0.1 Krn',0.100-10 Km', l0-t000 Kmz. and 1000-25.46O Kmz_ In cach
class the arca is increlscd a hundred dmcs.

RESI,']-TS . DISCUSSION

Thc area and the number of ttre species for all the Madibranean Islands and also for
cach of lhc 3 archipclagos are srongly relarcd Gig.3). When we excluded rhe largesr islands,
thcsc rclations rcmah unchanged. Whcn wc Fouped rie islf,nds fte rcliltion is abscnd fo{ dle
firsL class and problcmatic for lhc islands with an arca lcss rhrn I Kmz.

It is quite intercsdng to study the slopes (z-value) of the curvcs. Thesc slopcs scem rela-
tively lolv compared wift those given by MAC ARTHUR and WILSON (1962). Espccially rlrc
slope 0.18 which conesponds ro all the Mcditcnanear islancls and 0.15 for hc Sicilian archi-
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pclago may be considcrcd as bcing ncar thc lower limit and just above thc slopcs that refcr to
isolatcd condncnlal rcgions (MAc ARTlruR & WILSoN i967, DTAMoND & MA\T. 1976).

! -0.36 d=193 Bo.ol

y-0.5t+0.21x

y=o. {  2+o .2 3x

Figurc 3. Thc spccics arca cuwcs for: a) 198 Mcditcnancan islands, b) Thc Sicili& archiplago , c)
lhe Sardo-corsican archipclago and d) thc Acgcan archiplago.

Therefore, we should either accept lllat the isolation of the insular herpctofaunas of fic
Mediterranean is limited or that smallcr islands have overdivcrsified hcrpcLofaunas whilst
lhc largc oncs havc undcrdivcrsif icd.

Searching lie factor ilsularity wo studied tre endcmic reptile species widr a restricted in-
sular distribution. We did not take in|13 consideration the endemic subspccies, bccause thero
is great confusion in their L1"\onomy. A1l ftese endemic species are lizards, which have prati-
cally no ability to dispcrse actively over sea barriers. On the conrary snakes that do not havc
any endemic species in the Meditcfianean region are good swimmers (CARreuIsT 196t. In
the Aegean we have reports that snakes wer€ found swimming 2-3 Km from thc nearest
corst (VALAKos, unpublished dah).

Surp singly diminution of endemism exists from the west to the east @ig.4). This is a
good indication that the factor "insularity" is greater in thc western islands than in the east-
em ones. This is irl agreement with the paleogegraphicat data which support tha opinion ftat
the Balearics, CoIse, Sardinia and even Sicily had an independent island history while in l.hc
east the Aegean islands and Cyprus werw connacted to 6e mainland until lha last glaciation
(Wii rm, 15.000 years ago) (Crusrr & MANGAT\ELLr 1984).
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Figure 4. The decrease oI ihe endcnism of the rcpliles.in a wcstcm-easlcm dircction ;n Lhc mcdilerra-

Having rejcctcd the limited isolation of the Mediterranoan islands we must attribulc lhc
low z-values to ecological conditions including the influence of man. MYLoNAS (1984) who
studied Ule distribution of land soails in tie Aegean, has found tiat humal influcncc altcrs
significantly tho species-area rclationship. Island faunas which arc strongly influcnccd by
man show a lowei slope than 0re ones less disturbed. Thercfore the human inlluence might
be a resonablc expla-nation for thc low z-valucs. Bccuse man in small island has increased
the number of species, by creating ncw biotopes, mainly culdvations, and dccra$cd ftcir
number on large islands mostly by habitat desftuction.

Another reasonable ecological explanation conceming thc poomess of the herpctofauna
in Lhe larger islands is that tlsy usually have Yery few predominant rypcs of biotopcs, for in-
stance maquis, sfuubs and pinc forest. The lajger islands, scom uniform, nol proponionaly to
their area.

We believe that a &orough analysis of the differentation of the ecological niche of tlte
rcptiles on tre small and large islands in rclation to palcogeographical and historical data is
ncccssary.
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APPENDIX

Island Arca Km Island Arca Km

IOMAN ISLAIIDS
Ccphalonia
Corfu
Zifj.tc
Lcvkas
hhaki
Kalanros
Po\i
Aadros

AECEAN ISLANDS
Cyrhcra
Amicyrhera
Skyros
Skopclos
Aloaisos
Euboaca
Lcsvos
Chios
Samos
Limnos
Thasos
Iksria
S amoLhrace
Aghios

Eustratios
Cret
Phodes
Kalymnos
Nbyros

CYPRUS

781

402
303
96
25
25

380

Psara
Foumi
Salamis
Acgina
Poros
Hydra
Naxos
Paros

r8
26
t4
12
l5

3
10

2
5
?
7
7
6

l1
12

30
95

23
50

A'9

195

278
m

209
95
64

3,655
1,630

824
476
476
379
255
178

43

1,398
l l1
41

9,25r

Tinos
Milos
Kea
Amorgos
Ios
KyOnos
Mykor&s
S)..os
Thira
Sifnos
Scrifos
Anafi
Kimolos

Antiparos
Gavdos
Kos
la(os
MeSisti

9
4
9

)
m
12
t4

8
9
9
6

194
151
131
121
108
99
85
84
?6

38
36

lt
9
8
7
7
8

10
10
8
8
'7

4
6

9
3

t - )

9
9

5
l l
21

23

35
30

290
53
9

l^r.:ly,:lc. 
l"',1Tb., of repircs (s) in *,€ crccr- rrhnds. rhe ,ea and fie sp"",", ,.. ,h. ;;-n-ai"s;oo' Lors'!crn archipclasos wcrE rarcn rrom pARL{lrrl, c. c, ,r. (rrst, J ;:;,i" i"*n* ,,". **r.*r-Rrca (1989)-
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