P41

Uonn. zoal. Ueilr, L, 44 H. 3=4 & JaT=163 Loan, Dezember 1993

Mediterranean small mammals and insular syndrome:
Biometrical study of the long-tailed field mouse
(Apodemus sylvaticus) (Rodentia-Muridae) of Corsica

Roland Libois, Roger Fons & Dominigue Bordenave

Absiract. The presence in Corsica of @ Neld mouse i well kisown. Severnl muthors have
noted souse of its morphological peculiarities bal i was only recemily {1580 that the
presence of A, syivaticus was enablished with conainty, Hewever, (his evidence is based
on & check of 8 Nimiied number of indiviluali originating from a single locality. In rder
1 pemesabive thess pbservations, we performed & blochemical Lest on six Coribcan mice
camght im Threg disiinet localitics sad & mospho-blometrical wudy of 491 skulls. The revulis
sheow that A. fplvericus is spread all over the istand sed that A. flavicollis b probably ab-
et Mo sewasl dimorphism was fousd bal sirong spatkal varimbosa in the cranial
measurenscnls were evidenced. These are faf leis imporiant between Lhe various Corsican
sub-samiples than between the insular and the continental mice. The evolulionary sl
adaptive significance of (he Increase in size of fnsular mice Is discussed i relation 1o the
theory of islamd biogeography amd 10 1he | i knowledipe on (he history of ibe mam-
mnlian seitbensoni of The isand,
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Introduction

For many insular communities, the so called “insularity syndrome” (Blondel 1986)
involves @ set of evolutionary changes alfecting these communities when compared
1o continenial oncs i. & less species, a wider ecological niche, & lower predaiion
pressure and some phenotypical changes (general morphology, increase in size . . )

The ehanges of the width of the niche observed in insular rodents are generally
interpreted as a consequence of the weakening of the competitive interactions and
of a lower predation pressure. Furthermore, a reduction of the capabilities of
spreading is observed (Crowell 1973, Sullivan 1977, Tamarin 1377) as well as popula-
lion density changes (increase: Sullivan 1977, Tamarin 1977, Gliwicz 1980, Crowell
1983, Adler et al, 1986, Granjon & Cheylan 1988, decrease: Delany 1970, Adler &
Tamarin 1984), a reduction of the aggressivity (Halpin & Sullivan 1978), and alicra-
tions of demographic or social characteristics (Cliwicz 1980)). These modifications
Jead the insular populations towards a ek-selectedn demographic strategy (Berry &
Jakobson 1975, Tamarin 1578).

Taking previous works (Wilson 1961, Carlquist 1966) into account, Macarthur &
Wilson (1967) defined a “taxon cycle® comprising three successive phases of the
evolition of insular communities: a. invasion of sccondary habitats (low succes-
sional stages: open, unpredictable or degraded habitats) by er-selectedn species; b.
occupation of primary habitats (forests) leading to @ weakening of the dispersal
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capabilities and progressively towards ak-selecteds demographic iraits; ¢ differentia-
tion and even speciation.

These authors point out the role of the interspecific competition which deives the
first colonizing species inte the forested habitats and leads to a high degree of isola-
tion and Tinally 1o a distinel evolution.

Though several authors have had some reservations about the importance of com-
petition (Connell 1983, Schoener 1983, Bradley & Bradley 1985) many examples con-
firm the merits of that hypothesis at least in birds and reptiles (Brown & Gibson
1983, Macala & Roughgarden 1983, Rummel & Roughgarden 1985). As far as mam-
mals are concerned, soms observations dealing with insular rodent communities leacd
to the same conclusions (Grant 1972, Crowell 1973 and 1983, Crowell & Fimm 1976,
Halletr 1982, Hallewt et al. 1933, Dueser & Porier 1986, Granjon & Cheylan 1988).

30, in insular communities, the isolation and the decrense of the interspeci e com-
pretition cans provide the required conditions for o geographical differentiation of the
species or even for a rapid speciation involving selective mechanisms or stochastic
cffects.

The present contribution will discuss the various hypotheses related to the evolu-
tion of wild populations living in insular conditions by examining the Corsican wood
mouse skull morphological variability.

Despite several morphological studies (Kahmann 1969, Pasguicr 1974, Darviche
1973) and a general revision of the genus Apodens throughout France (Saint
Girons 1966 and 1967), the taxonomic status of the Corsican (ield mouse remained
unclear for a long time

Kahmann (1969) has shown that Corsican and Sardinian field mice generally have
a fifth root on their first upper molar. In this regard, these animals differ con-
siderably from the existing comtinental populations of A, syfvaticus and of A,
Savicollis. Kahmann, however, did not decide on the taxonamic position of these in-
sular mice. Filipueci {1987) found that the Sardinian wood mice were genetically very
¢lese to those from Elba and that ihese Tyrrhenian mice were closely related 1o those
from the lalian peninsula, However, extending these abservations 1o the Corsican
mice is difficult since she has no samples from Corsica nor frem Southern France
for comparison,

Other studies have shown that in many regards (e, g. 1ail, hind foot and head and
body length, most of the skull dimensions) the Corsican mice are significantly larger
than continental syfvericies and smaller than fevicollls (Darviche 1978, Orsini &
Cheylan 1988, Libois & Fons 1990).

T which specics do they belong? The first unguestionable evidence of the
presence of A, selvaricus in Corsica was given by Benmeledi et al. (1979) who made
electrophoretical comparisens between Corsican mice and continental samples comt-
prising individuals belonging 10 both Apodemus species. Nevertheless, we have 1o
keep in mind that this fact does not exclude the eventual presence of the second
species on the island: the mice studied in this way were indesd few and eriginated
from the same locality (Manso).

The present study is an attempt to generalize these observations and 1o examine
the extent of the morphometrical variability af the Corsican wood mouse.

Muchvermngan small mamanals wd Snsular syndronie [E4)

Fig. 1: Sample localities of mice in Corsica, Mumber ol individuals in parentheses.
Live-irapped mice; C: Corti (1); E: Gvasa {4); T Thseeia (1)

Skulls: 1 Olmi-Capelia (30); 2 Cateri (32 3 San Antonine (6); 4 Santa Reparaia {15); § Pan-
cheraccia (62); 6 Ville di Paraso (67); 7 Zilia (34); B Monlemaggiors (67); 9 Avapessa (8); 10
Sarrola-Carcoping (29 11 Conoli-Curticehiate (1) 12 Piana (3); 13 A @23 14 Murzu (13;
15 Vico (53); 16 La Canonica (3}

Materiul

Mice skulls (n = 491) were extracted from barn owl pellets collected in towers, churches amd
old houses all over the northern part of Corsica during the years 1980 and 1981 (Fig- 1)

O e imainland, we also colleaed barn owl pellets in Viens (Vavclese: n = 49) and Belflou
(Aude; n = 35) 1o sample Mediterranean populations of A. sylvaricus. To compare all ihat
maierial with the nominal subspecies and with A. fTeweollis, we made similar sampling in
several localities of Belgium spread in the provinces of Litge, Luxembourg and Mamur. The
specific identity of (lese skulls was ascertained using the diseriminant functions computed by
Van der Stracien & Yan der Straclen-Harrie (1977). Sample size is 47 lor A. £ sylvatices and
B for A. flavicaliis. .

Duriag the spring 1981, six Corsican mice were live trapped in Usree different localities, They
were kepd in caplivity for further bleod analyses. In the same way, we cought three A, favicollis
and 1wo A, gyhvaticir in e forests of Florenwville (South Belgium].

Methods

Biochemisiry

Blogst samples were taken by retroorbital punctune and the blood treated as described in
Debrot & Mermod (19771 An electrophoresis of seralbumins was performed on an agasose
gel (20 Yem') and the prodeins stained with Coomassie blue.
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Fig. % Schematic view of a mouse skull. | Length Irosthion-Falation, 2 L@‘n;]h‘n-r Taramen
incisiviom, 3 Length of dixsien, 4 Length licisor-M1, 5 Least Interorbital Constriction,
& Wil of palate at M1, 7 Length of upper malar ow, 8 Width of deatnl arch, 9 Widih of
sasals, 10 Length of nasals, 11 Lengily of lower molar row, 12 Width of choana, 13 Depth of
inaasor,

Alorphology

Tiee £3 skull measuremients tnken are shown in fig. 2. The precision (1o Lhe nearedt 15200 smn)
wits dbctermineed wisder o Banocular lens, The skulls were soriel in age classes according 1o (e
criteria defined by Felten (1952). When a mouwse skuall was recovercd alone in o pellet amd
associated with one pelvic girdbe, (e sex of thie moise was determined Tollowing the metlaod
describud by Hrown & 'l'wi:gg {1,

The mumaber of e rowis of the MY pnd ihe presence of a well devcloped 1 on the MT were
also sconed,

Statistics

Simpbe statistics {mean, sandard devintion, varistion cocfficient) were calonlated For all the
variables, by sex, ape clasx of locality group. One mml (wo-way snalyses of varianee were per-
Formed 1 clieck tlve wrigin of the varizbility in the data sel. These 1-fests were compleied Ly
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@ ri|:||;i.p.'|| coniapongn anialysis dcu.'l'm,;_ with 12 oul of the variables (N 11 has been rejecied).
Al the calculations were pesformed wsing the soliware Biomeco (Groupe Deoméiric 1988).

Hesulis
Rinchemistry

‘The electrophorctic pattern of the six Corsican mice studied is very similar 1o tha

of the Belgian sylvaticus (only one spot) and differs from the flevicollis pattern {two
spois).

Morpholopy
The presence of a [iMh root on the MY was abserved in a very high number of the
Corsican mice as comparcd wilh those vom Belgium (Talde 1), The X2 value (271.9)
is very highly significant. There is, however, o strong similarity between the Belgian
sfvatices and favicollis samples (X = 0,0037; p <0.05) and a slight, though non-
significant, difference (X2, = 2.45; p >0.05) between both mainland forms of A,
sylvaticus,

Mo difference was found between males and females (X2 = 00086, M. 5.) in Cor-
sica nor between age classes in Delgium (X2, = 0832, M. 5. and X%, = 0.B96, M.
. respectively for sylvaticns and for fTaevicollis). In Corsica, the frequency of a fifth
root on the M* scems to be somewhat lower in the oldest mice (age class 5) (X
= 932, p =0.025).

We also found strong differences related 1o the bocalities in the filth reot frequency
(X2 = 1273, p <0000, That frequency is significantly lower in the localities 1 and

Table 1: Mumber of roots on the irst apper naolar,

Kool Aumber 4 3

Delgim fTevicoliy N 15
Belgium sphvaticus 39 g
France sylvalicus 42 2
Corsica Total a5 40
malbes 11 43
females 11 38
ape class 2 3 15
nge closs 3 15 22
age elnss 4 42 2040
oge class 5 2 55
tocnlity 1 13 w
locality 2 ke L
locality § i3 49
locality & 4 63
locality 7 2 i1
locality B 5 0
locality 10 4 1%
locality 13 4 4%
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Table 2: Presence of 5 well developed £9 on tlse second uppser miakar (* not well developed
bt puesent)

140 you
hebpivm Tnlvaiiis o M
Belginn flavicollis 28 k
Corsica .l A 239
Louthern France 6 EH

24720 %) tham i the samples 6, 7, 8 amd 15 (93,2 %), The localitics 5 wnd 10 show
an intermediate value (81,3 %).

As the presence of a well developed (* on the second upper maolar is concerned,
we found no fregqueney difference between the Corsicin mice and the mainland
spfvaricus ones (X = 4,80, N. 5.) (Table 2). The difference is highly significant when
Mavicolis is considered (X7 = 11860, p <0.001).

Biomeley

Simple statistics {mean, variance and variation coeflicient) are presented in table 3.
Mote that we found no statistical difference between the two samples of mice gol-
fected in southern France cxcept for V8. These two samples were thus pooled in the
further caleulations. Considering the whole Corsican data set, all the frequency
distributions of the skull measurements show only a single mode, Though of e
same arder of magnitude, the variation coelficient is generally lower in the Carsican
mice than in the others and except in a few cases (variables §, 8 and [2), the values
of the means (or the Corsican mice fall between those of A, flavicellis and the
maintand A gplvaricns. Student’s t-tests were performed between the Corsican mice
aned the other saomples. Al tie 1 values are significant i least an the (003 fevel except
for W6, V12 and VA3 in the comparisons between the Corsican and the mainland
French mice and for V4, V.9 and V10 between the two mainland sfvarices samples.

Sexual dimorphism: We found no difference between males and females except
for the diastema length and e choana width which are slightly greater in males
{Student’s 1-test significant respectively at the 0.02 and 0.04 levels). The one-way F-
1ests performed for cach variable show no significant difference between the sexes,
When the interaction with the age or the locality is considered (two-way ANOVA),
the influence of the sex an the total variability of the dats is rejected in all the cases
{F values are never significant). The global Fvalues taking into accoun the interac-
tion between the sex and the age on the one hand, and between the sex and the locali-
ty on the other hand, are also not significant in all the cases but one {palatal widih).

Variability due 1o the age: When the age is considered alone, all the computed
F walues (4 age classes) are highly (p <0.0005) significant with only four exceptions:
the palatal width {p = 0013, the choana width and the length of both (upper and
lower) molar rows (ot significant).

The age group means of these ton skull dimonsions showing significant age-varia-
tions can be ranked in the following order: class 2 <class 3 <cliss 4 <class 5.
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Table 3: Satistical deseription of Apodenns samples (n: number of observations, m: niean,

sk variance, cv: coelficient of varialion),
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2 LIt il =411 o
o 5417 088 554 5K
] 470 52 a7 B
¥ m (81 628 6353 .
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[ 413 a7 LT 575
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) LA} LAk 0.2 o
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Table 4: Two-way (lecality/age class) analysis of the variance. Signification levels of the F
values. Age classes 3, 4 and 5 and localities 1, 2, 5, 6, 7, 8 and 15 are alvways included except
for V11 {only localities | and 4). Locality 10 has been mbded Tor V6,

Variahle . . Soance of varistion ;
interaction nge clpss loecaliny
b | 00005 < 0,005 < 0.0
v 2 < 00005 = (),005 N. 5
b | < 0.0005 < 0.005 = .00
Vo4 < 0.0003 <00 M. 5
V5 = 01,0005 = ) 006G < 0.0005
vV o6 =0.025 M. 5 < 0.00035
v 9 H. 5 M. 5 =003
¥V B << 0LOONS <0025 < 0.0005
9 < 0.0005 < 0005 < 0.0005
Vo < 0.0003 < 0.003 = 0,005
Vil M. & M. 5 M5
V2 <005 [ =00l
VI3 00005 (LS N5
&
F2
k0,3 *2
L
:.!
10
.
T TR :
* e
"5
=05
=y
.]2

Fig, Y Factor losiclangs of the skall shimensions an the two Dt principal comgsmcnis Wariable
inmnbers e the samie i in fig. 2.
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Fig. 4: Scattergram of the male and female Corsican Geld mice in the space of the two first

principal components (F1 & F2)

Fig. % Scattergrum of the clowds of four age groups of Corsican ficld mice in the space

FI X L Age class nimbers as in Felion (1952),
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Siational variability: The IF tests performed to compie Lhe samples onginaling
from different localities in Corsica are highly sigmificant {p <0.0 except in VA,
where p <0.08), suggesting that there are strong stational differences for all the
studlicd skull dimensions.

Taking into consideration the interaction between the age class and the locality,
we obiained the results of 1able 4 where the locality appears as o main source of
variation in all bul four vasiables,

Principal Companent Analysis: The part of the total varability extracted by
the principal axes is 45.2 % on Fl; 123 % on FZ; 7.6 % on I3 and 6.9 % on F4,

Since all the variables but one (choana widih) are positively corrclated to the Il
axis, Fl must be considered as a size axis. F2 is miher a shape axis because some
of the variables are positively and some others negatively correluted to it.

Conseguently, the bigger a mouse is, the mare distant to the right of (he diagram
it lies. Along the IF2 axis, the mice with a thinner and longer rostrum are positively
correlated in contrast 10 those with a broader palaie (Fig. 3).

In Fig. 4, the total overlap between the male and female elusters of Corsican mice
appears clearly.

Im fig. 5, 0 can be seein that the age clusters ronk sccording o growth.

MAs Tar as local variations are concerncd, g, & shows slight differences between
the samples, sample | comprising many of the biggest mice with a thin and long
mnrzle, Nevertheless, the overlap between all these smmpbes is by far much more im-
partant than the overlap between the “global™ Corsbean cluster and the mainlamd
sylvaticus ones, on the one hand, and between the same Corsican cluster and the
Mavicollis one, on the other hand (Fig. 7). The minor differences between the two
mainland populations of spivaticns are also worth 1o be mentioned,

1t order 1o specify the meaning of these varations, we computed the Coellicient
of Difference of Mayr et al. (1953) [(meany — megana)/(stedy +stdz)] between the adult
indlividuals {age closs €3 of the samples 1, 2, 5, 6, 7, 8 and 15, 1t was performed for
all the variables with the exgeption of V.11,

The highest valwes of that coeflicient are observed between both specics of
Apordenis or between the Corsican mice and the continental popuiations af eijher

species. It is worthwhile 1o notice that iwo CD values involving only Corsican -

samples are of the same importance (Table 5)

IYiscussinn
From bioehemical and morphological studies we can see that the serallmins of the
Corsican mice are of the sphvaticis type and that their second upper molar does not
lack a ninth cusp as is the case in A, favicollis, In some cases, however, the 19 is re-
duced in size but this is also true for continental sylvaticnes populitions (Michaux
1990} Both these characiers being discriminative between A, flavicollis and A,
sylvaticies (Pasquier 1974, Debrot & Mermad 1977}, we can conclude that Lthe long-
tailed fickd mouse of Corsica belongs to the sylvaricus specics. 1T A, flavicedlis were
present and refatively abundant in Corsica, we should have observed a bimedalily
in the frequency distribution of some morphometrical variables and the Corsican

Mediterrmrenn small manimaly sod insular syndooase 157
Mz
,|_
41

5 H 5

Fig. 6 Scattergram of the chisters of different Corsican field mice samples in the space
FFl X F1, Sample aumbers as in fig. L
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Fig. 7: Scottergrani of the clasters of the four studicd taxa of lield meuse, C: Apeentius rom
Corsica; Fr A, flovicollis from Uelgium; SB: A, £ splvatics ffom Belgiva, S8F: A. splvelicus
chichrearrns (7)) from Southern France

cluster (. €. A.) should have been less compact and less regular in shape. Thus, the
prabablity of A, fiuvicollis being present on the island is bow. : .

Mevertheless, Corsican mice arc quite different from the contingntal subspecies,
namely by having o filih root on their fisst upper molar. That character is sharcd
wilh Sardinian mice which arc also very similar to them in so far as other d::nuﬂ
characters are considered (Michioux 1990}, Unforlunately, we lack some comparisons
between Corsican and ltalian samples Ginsular and continental), Further studies are
thus needed belore drawing any conclusion about the subspecific status of the Cor-
gican field mouse ;

The absence of a sexual dimorphism in the skull dimensions of the Corsican field
mouse confirms what has been observed in other populations (c. g Hedges 1969, Van
der Stracten & Van der Stracten-Hardde 1977, Ramallinho & Madureira 1982).
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Talble 5: Variables shawing the bighest valwes of the Coclficient of Dilference (C. D) in'q..ni.-
tod compantsons, O, 1) = (nscanfA) = mean{B)) £ (stdiA) + sed{1)).
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The differences between age classes are not surprising. They are undoubiedly
related 1o growth processes and account for o significant part of the observed
variability,

Another important source of variabilily is a “geographical” one Indeed, we
observed some differences between samples collected in various localitics. Generally,
these differences are statistically significant but slight. The mice of sample | and,
10 a lesser extent, those of sample 2, however, scem o be rather distinet from the
others! they are bigger and the lmeguency of a fifth root on ile MY is lower in both
these smples than in all the others. These differences in size still cannot be satisfac-
torily explained. Since sample | has been colleciod in Olmi Capella, the most
elevated village of our rescarch area, it can be suggested, as a hypothesis, that they
should be relared to altitude (Bergmann®s rule). They could also be the consequence
of a lower competition with the black rat ond the house mouse whose density
decreases with rising altitede (Libois 1984).

A point 1o highlight is the general increase in skull size of the Corsican mice. As
compared with the ather Corsican rodent species {black rat, house mouse and garden
dormiouse}, the wood mouse shows the greater morphological differences in respect
10 contivental populations (Orsin & Cheylan 19EE).

That fact must be emphasized more especially as, all aver South-West Gurope, the
receni and fossil wood mice of the swharices-Maviceiliy group have seanained
phenotypically remarkably stable throughout (he last three million years (Pasquicr
1974, Miclhanx 19830, In continental Curope, thene 5 a clear stee and weight inerease
i south-western sylvaticns populations compared (o more castern or norihern ones,
which are sympatric with A, fMovicaftis (Ursin 1956, Alcantara 1991), In lsraél, Teher-
nowv (1979) hias shown that during the Middle and Upper Pleisiocene, the size of A,
sylvarfens was strongly affected independently of climate, becoming larger in the
absence of its competiton, A, fawicoflis. Corsican mice, however, are far more larger
than cominental ones belonging 1o allopatrie populaions (Libois & Fons 1990; this

]
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study), Following Angerbjorn (1986), a size increase seoms rather general in island
populations of tat specics, mainly on the smialler islands, (1, &, for the west Mediter-
eanean realm: Pantelleria: Fellen & Storch 1970; Elba: Kabmann & Micthammer
1971; Bormenters: Sans-Coma & Kahmann 1977; Porquerolles: Libois & Fons 1990).
Angerbjorn thinks that it is induced by a weakening of the interspecific competition
and by a reduction of the predation pressure in insular conditions: less competitors
and less predators could allow an enlargement of the trophic niche of the mouse
which can take advantage of a greater size in exploiting more diversified food
resources. Could this be the case in Corsica?

As quoted by many authors (Macarthur & Wilson 1967, Dlondel 1980, Williamson
1981) the depletion of the number of insular specics is somewhat balanced by a
population density increase of these species and by a widening of their ccological
niche.

In Corsica, the number of mammalian species is reduced 10 38 %% when compared
with similar continental areas, Considering the three Corsican murid specics, it ap-
pears that the densitics of both the black rat and the house mouse are higher on the
island than in similar continental habltats. This is not the case for the wood mouse
(Orsini 1982; Cossaing & Crosel 1983, Boitani et al. 1985, Cheylan 1936), Similar
observations were made by Libois (1984) about the habitat width of these three
species. The insular density increase and the widening of the ecological niche are
generally thought 1o be a consequence of a decrease of predation pressure and of
interspecific competition (Lidicker 1973, Tamarin 1977, Cheylan & Granjon 1985),

Assuniing that the predation pressure on the wood mouse and on the house mouse
is of @ similar level, since their body size i3 nearly the same, the fact that no density
or habitat width increase is observed in the wood mouse populations could be linked
with the persistence of the interspecific competition.

From the histery of murid serlement in Corsica, we can see that durning the
Pleistocenc and at the beginning of the Holocene, only two rodem species were living
in Corsica: Riwgamys orthodon (Muridac) and Tirrhenicols henseli (Microtidae)
They vanished at the end of the first millennium B. C. (Vigne 1983a, b), Whereas
the oldest remains of the black rat (Rorius rafs) trace back to the Vith century B.
C. (Vigne & Marinval-Vigne 1985) and no fossil remains of Mus have ever been found
in Corsica, it is established that the wood mouse did appear on the island at the
beginning of the third millennium B. C. and did coexist there with the two endemic
rodents. Mevertheless, its skull remains are far less numerous than those of Riwgoenys
and of Teerfesicoly, at least until the end of the Nirst millennium B C. (Vigne
1983 b). Taking into account the larger siee of Rhaganies and Thyeehenicola (nearly
50 g, Michaux, pers, conim. in Granjon & Cheylan 1988), could we assume that, in
syntopic conditions, the wood mouse was dominated and that its spread all over the
island was slowed dewn? The very rapid and simultaneous disappearance af bath
endemic rodents corresponds to the Europe-wide spread of the blagk rat (Armitage
¢t al. 1984) and to the arrival of that latler species in Corsica. Vigne & Marinval-
Vigne (1991) think that this event could be the main reason cxplaining the extinction
of the endemic rodenis,
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As soon as il was present on the island, the wood mowse faced inmportant com-
petitive pressure from the other larger rodents. For ecological reasons, it is however
most unlikely that the thermophilic black rat and house mouse, could quickly reach
cool clinte forests and mountain habiiois where the wood mouse and the dormice
{Glis gplis and Efigiys quercinus) live Consequently, 1he wood mouse is the only
spectes belonging 1o the Corsican murid guild which is able to colonize the middle.
mouniain Forest habitats where the interspecilic competition is weakened.

Conclusions

First, our resubis confinm thar the Corsican long-1ailed Ficld mouse belongs o
Apodermus sylvaticis,

Secondly, they show that this mouse differs significantly from continental popula-
tions of the same species, namely in respect to skull size. However, the question of
a disginet subspecific rank Tor ihe Corsican mouse remains open: more data aboul
other Mediterrancan insular and continental populations are nocded before drawing
a gencral conclusion on this point.

Thirdly, they reinforce the idea that the increase in size scems 10 be o general pat-
fern of adaptation of the species 1o insular conditions (less interspecific competition)
and not an effect of any genctic drifi.
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