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Habitat preferences of two sympatric lacertids
in the Ebro Delta (NE Spain)

HEATWOLE(1977) defined habitat selection as "the interactive expression of responses
which tend to maintain the association of an animal with a particular type of habitat". Sau-
rians are not uniformly distributed in the space but preferably associated to some combina-
tions of external factors, the fluctuations in which should be small enough to be recognized
as environmental cues. Space has been considered as the main niche dimension in the se-
gregation of many lizard communities (PIANKA 1966, 1973, BARBAULT& MAURI 1981,
TOFf 1985, GoNzALEz-RoMERO et al. 1989, PEREz-MEuAoo 1992) including those inhabi-
ting the Mediterranean Basin 01ALVERDE1967, MEuAoo 1980, MElLADO et al. 1975, PE-
REZ-MELLAoo 1982, ARNOlD 1987, STRIJBOSCHet a1. 1989). However, other studies seem
to indicate the opposite idea (SEVA& EscARIffi 1980, SEVA 1984, POlLO & PEREZ-MELLA-
DO 1992). Scale changes may be important (MENGE & OLSON 1990). As to the spatial ni-
che, the scale ranges between the boundaries of the biogeography and the ecology (ANTO-
NEZ& MARQUEZ1992). Consequently, some parameters which are important for the species
in great areas may change when they are studied in smaller ones.

The dune ecosystems represent initial successional stages among the Mediterranean ecosy-
stems (MARGALEF1974), but they also show internal sea-land gradients. Thus, the plant c0-
ver and the vertical dimension of the vegetation are extremes when compared with other
large scale studies. Psammodromus algirus (Large Psammodromus) and Acantlwdactylus
erythrurus (Fringe-toed lizard) are two ground dwelling lacertids of medium-size. They li-
ve together in many open Mediterranean type biotopes of the Iberian Peninsula (BARBADIL-
LO 1987) including the coastal sandy areas, where. they are especially abundant (SEVA
1984). This study is a part of a wider survey on the ecology of these species conducted in
one of these areas. Results of previous studies indicated that A. erythrurus followed a con-
servative strategy in comparison with P. algirus with regard to the trophic ecology (CARRE-
TERO& LLORENTE1993a), the thermal and temporal relations (CARRETERO& LLORENTE
1995b) and the life history traits (CARRETERO& LLORENTE1995a). Some evidence of rela-
xation of trophic competition was detected (CARRETERO& LLORENTE1993a) and that the
ecological differences were mostly due to morphological and historical constraints (CARRE-
TERO& LLORENTE199330 1993194). This study attempts to analyze the role of the spatial
features in this species tandem and to determine the degree of inter-and intraspecific segre-
gation.



The study was carried out in the delta of the Ebro river (NE Spain). The Riomar area
(U1M 3ITCF181O) is a mosaic of dunes and some saline depressions periodically covered
by water which is sited at the north side of the river mouth. The vegetation consists of
psammophile and halophile plant associations (see CAMARAsAet. al. 1CJ77 and CURc6 1990
for a complete phytosociologica1 description). The climate is littoral Mediterranean, with a
long dry season in summer (mean annual rainfall = 548 mm, mean temperature = 16.60C;
see PANAREDA& NUET 1973).

Psammodromus algirus and Acanthodm:tylus erythrurus are the only saurian species living
in this area (abundance ratio: 2:1). Only two size classes (adult and immature) were distin-
guished for each species since both attained sexual maturity mostly in their first calendar
year (see CARRETERO& LLORENTE1993/94, 1995a, for the limit sizes of the classes). Only
the immature P. algirus, the least thermophile species, remain active throughout the year
while the rest of the classes show a winter diapause period (CARRETERO& LLORENTE
1995b).

Monthly sampling was carried out from March 1988 to February 1989 on 100 % sunny
days without strong wind. An area of 0.35 Ha (35 x 100 m) containing a representative
composition of the habitat was delimited. This rectangle was uniformly surveyed (CARRETE-
RO& LLORENTE1995b) for 30' each hour with walking at constant speed in search at acti-
ve lizards throughout the period of daily and annual activity (from 6 to 18 hours GMf du-
ring all the year). Prospection effort was kept constant for hours and months (fElLERIA
1986). The species, the sex and the size class were determined when possible for each li-
zard observed during the transects. Several environmental variables (for whose semi-quanti-
tative or qualitative states had been defined) were also registered in the exact place of the
first sight of the animal. The variables and its corresponding states were the following:

BI = Associated biotope (moving dune / fixed dune / dune back / saline depres-
sion).
C20 = Lizard climbing higher than 20 em over the ground level (yes/no).
SU = Substratum type (SUI = loose sand / SU2 = compact sand and slime / SU3 =
dead leaves and vegetation).
SL = Ground slope measured with a clinometer (SLl = 0_10° / SL2 = 10_30° / SL3
= > 300.>.
CO = Plant cover. Percentage of surface covered by vegetation within a radius of
3m from the observation point (C01 = 0-25 % / CO2 = 25-50 % / C03 = 50-75 %
/ C04 = 75-100 %).
VH = Vegetation height. Mean height of the plants within a radius of 3 m from the
observation (VH1 = 0-lOcm / VH2 = 1O-2Ocm / VH3 = ZO-5Ocm / VH4 = > 5Ocm).
PS = The closest plant species to the observation point, which could provide shelter
(pSI =Ammophila arenaria / PS2 = Teucrium polium / PS3 = Echinophora spinosa
/ PS4 = Thymelaea hirsuta / PS5 = Juncus spp. / PS6 = Eryngium maritimum / PS7
= weedy vegetation / Psg = Thymus maritimus).
PD = Distance from plant shelter (pD1 = 0-25 em / PD2 = 25-50 em / PD3 = 50-
100 em. / PD4 = > 100 ern).



Because of the limited time available, only C20 w~ registered at the same moment of the
observation. The rest of variables were registered a posteriori since each observation point
was marked by a small numbered flag.

The variables were analyzed at two different levels: macrohabitat, referred to BI, and mi-
crohabitat, which included the rest of the variables. Univariate comparisons were performed
through chi-square tests and exposed when significant. When several tests were evaluated
simultaneously the sequential Bonferroni adjustment was used (HOLM 1979, modified by
RICE 1989). In the multivariate study, the Multiple Correspondences Factorial Analysis
(MCFA, LEBARTet at 1984, 1985) was used to represent both, individuals (or populations)
and categorical variables simultaneously (BISQUERRA1989). The estimations of the variance
explained by the factorial axes were calculated from the transformed eigenvectors by the
Benzeai method (BENZECRI 1979). This method is more accurate than the standard one
which often underestimate the variance explained (BISQUERRA1989).

Macrohabitat overlap was calculated applying Schoener's index (SCHOENER1968) follo-
wing l1NTON et al. 1981. Conversely, Maurer's index (MAURER 1982) for continuous vari-
ables was used to calculate the microhabitat overlaps:

-4'

.2( ••: +"l~

... where Sl and S2 were the standard deviations of groups 1 and 2 and d was the difference
between the means of both groups. This index was applied to the values of the projections
on the factorial axes. Then, since the two axes are orthogonal, both results were multiplied
to give the total microhabitat overlap (PIANKA 1974, CANO & CARRASCAL1986). Finally,
the summative and multiplicative matrices (MAY 1974, PIANKA1974) were calculated from
those of the two subdimensions in order to obtain the global habitat overlap.

The number of individuals sighted by species and class considering the different variables
and categories is shown in table 1. Since no intersexual differences were detected in any
case (X2 tests, p < 0.01 Bonferroni corrected in all cases), adult males and females were
grouped for the subsequent analyses. So, henceforth the comparisons were performed using
the adult class, which included not only these two groups but also those adult individuals
whose sex could not be determined.

Macrohabitat

Significant differences between the two species globally considered were found in the oc-
cupation of the four structural units (X2 = 55.7, 3 d.f., P = 4.48*10"7). A. erythrurus was
mainly observed in the dunes. Conversely, P. algirus was found more uniformly than the
former in the four units, including the saline depression (when dry), where it was observed
in great numbers. However, the moving dunes were avoided by this species. Considering
the size classes, the differences between adult and immature P. algirus were scarce, only
the latter occupied the dune backs more frequently. Conversely, strong differences were re-



gistered in A. erythrurus since immatures used the dunes more than the rest of classes and
adults were observed in a high percentage in the saline depression (see tab. 1).

P. algirus A •• ,.,thTIITIIS Lacertidae

Var. state N vv ad! 1m. total N n ad! 1m. total

BI mov. dune 3 0 4 5 9 1 1 2 24 26 35

fIXed dune 6 10 16 34 SO 6 3 10 45 55 105

dune back 2 3 8 47 55 2 0 4 5 9 64

saline dep. 8 10 26 61 87 6 3 11 15 26 113

SU sand 9 11 22 54 76 9 4 16 72 88 164

compact 9 11 29 87 116 6 3 11 16 27 143

vegetation 1 1 3 6 9 0 0 0 1 1 10

SL 0.10° 15 14 39 108 147 11 5 20 44 64 211

10 - 30° 2 6 10 25 35 2 1 4 23 27 62

> 30° 2 3 5 14 19 2 1 3 22 25 44

CO 0-25% 14 14 33 101 134 10 3 17 79 96 230

25 - 50 % 3 9 16 33 49 5 4 10 10 20 69

SO - 75 % 2 0 5 10 15 0 0 0 0 0 15

75 - 100 % 0 0 0 3 3 0 0 0 0 0 3

VH 0- 10 em 2 6 8 20 28 0 0 0 19 19 47

10 - 20 em 4 5 11 39 50 5 1 8 49 57 107

2O-50cm 4 5 11 53 64 3 2 7 13 20 84

> SO em 9 7 24 35 59 7 4 12 8 20 79

PS A.arenaria 2 2 4 18 22 0 1 2 14 16 38

T. polium 2 1 3 6 9 0 0 0 5 5 14

E. spinosa 1 1 2 2 4 1 1 2 19 21 25

T. hirsuta 1 2 4 11 15 5 2 8 6 14 29

Juncus spp. 10 13 34 94 128 7 3 12 21 33 161
E.maritimum 0 0 0 1 1 0 0 0 3 3 4

weedy veg. 0 4 4 12 16 2 0 3 19 22 38

T. maritimus 3 0 3 3 6 0 0 0 2 2 8

PD 0·25 em 14 18 42 141 183 11 5 19 80 99 282

25-50cm 3 3 8 2 10 2 2 5 4 9 19

SO - 100 em 0 0 0 2 2 0 0 1 2 3 5

> 100 em 2 2 4 2 6 2 0 2 3 5 11

Total 19 23 54 147 201 15 8 28 89 117 318

Tab. 1. Number of lizards by species and classes seen associated with the macro- and microhabitat
categories in the Ebro Delta. 1 Also including those adult individuals whose sex could not be deter-
mined.

Microhabitat

C I i m bin g cap a c i t Y - Amongst the variables measured, C20 was deleted from
the analysis because of its low discrimination. Thus, only four individuals (2 adults and 2
immatures), all belonging to the species P. algirus, were observed climbing.



Sub s t rat u m t y p e - As expected, sand was the main substratum used. However,
signiftcant differences between P. algirus and A. erythrurus were found (xl = 47.22,2 d.f.,
P = 4.68* 1O-1~.P. algirus was more frequently sighted on sandy soils whereas A. erythurus
often occupied compact sustrata. 1be former species was the only one that was signifiC3lltly
found on vegetation.

G r 0 u n d s lop e - Both lizards were found on sligth gradientes but some inter- and
intraspeciftc differences were found. P. algirus used steeper slopes than A. erythrurus r.x
= 14.15,3 d.f., P = 1.82*10-3) and the immatures of the former species were found on lo-
wer slopes than th~e of the latter (Xl = 17.81,3 d.f., P = 4.32*10""). No other significant
differences were found.

Pia n t c 0 v e r - The general cover was always low in all cases but significant diffe-
rences between the two species were found (Xl = 12.05,3 d.f., P = 2.05*10-1. So, P. algi-
rus occupied all the degrees of plant cover while A. erythrurus was limited to the m~t
open areas. Furthermore, the immatures of the latter species were found in areas with less
vegetation than any other class (Xl tests, 3 d.f., P < 0.01).

V e get a t ion h e i g h t - The lizards were preferably found in association to vege-
tation between 10 and 50 em. Interspecific differences were signiftcant (xl = 15.11, 3 d.f.,
P = 3.33*10-5) since A. erythrurus was scarcer than P. algirus c1~ to medium and large
plants. Moreover, immature A. erythrurus were found in more signiftcant association to lo-
wer plants than the rest (xl tests, 3 d.f., P < 0.01).

C 1 0 s est pia n t s p e c i e s - This variable was an important factor discrimina-
ting species and classes. So, P. algirus and A. erythrurus used different plant species (Xl =
64.32, 7 d.f., P = 4.47*10-7). P. algirus was found in association to grasses (Ammophila
arenaria) and, mainly, rushes (Juncus spp.). Conversely, A. erythrurus was associated to a
wider range of plant species (tab. 1). At the intraspeciftc level, no differences were found
in P. aigirus. On the other hand, the adults of A. erythrurus
were more concentrated in the bushes Thymelaea hirsuta. The
immatures used the Teucrium polium and Echinophora spinosa
shrubs as well as the weedy vegetation (Xl tests, 3 d.f., P <
0.01; see tab. 1).

D i s tan c e top 1 ant she 1 t e r - No variation
between the species considered as a whole was found. Howe-
ver, immature P. algirus were found to be c1~r to plants than
adults of both species (Xl tests, 3 d.f., P < 0.01).

Global analysis of the variables - The
representation of the habitat variables and the individuals by
means of the Multiple Correspondences Factorial Analysis
(MCFA) appears in ftg. 1. It was decided to plot only the pro-
jections on the two first factorial axes since together they ex-
plained 89.55 % of total variance (tab. 2). The rest of the axes
were considered "background noise". The relative contribution
of each microhabitat variable to the inertia explained by both
axes is also pointed out in table 2. Finally, the mean values
and the dispersions of the projections on both exes are shown

axis I axis 1

Variance
explained 78.6 11.0

Variable
SU 21.8 3.1
SL 16.4 5.6
CO 8.7 11.6
VH 24.4 29.4
PS 26.8 37.2
PO 1.9 13.2

Tab. 2 Percentages of the
variance explained by the
first two axes of the Multip-
le Correspondences Factori-
al Analysis (MCFA) and re-
lative contribution of each
microhabitat variable to the
inertia explained by each
axis.
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Fig. 1. Plot of the habitat variables (top) and individuals
of Psammodromus algirus (middle) and Acanthodactylus
erythrurus (bottom) by means of the Multiple Correspon-
dences Factorial Analysis (MCFA) using the first two
axes. See material and methods for the meaning of the va-
riable state abbreviations.

in table 3. The variables VH and
PS were the most ~ated with
both factorial axes. 1be variable
SU is also included in the first
axis. As a result, axis 1was inter-
preted to depend on the general en-
vironmental conditions (salinity
and sand fixation), and axis 2 on
the local conditions (plant shelter).

In general, three tendencies in
habitat OCQlpationwere observed:
those areas with dense cover of
Juncus (fig. 1, left bottom sector),
those with sparse Thymelaea bu-
shes (left top sector) and those
with low cover of small plants and
high slope (center and right half).
The main difference between spe-
cies considered as a whole was the
absence of A. erythrurus from the
first areas, in contrast to the great
number of P. algirus sighted in
such places. Regarding the intra-
specific variation, P. algirus im-
matures used habitats similar to the
adults, with the exception of the
great and dense BCalmulations of
Juncus. However, the size diver-
gence was more marked in A. ery-
thrurus because the immatures of
this species were found in open,
sloping areas with small plants,
whereas the adults were more
abundant in the open, flat spaces
among Thymelaea bushes.

Finally, the habitat overlaps
shown in table 4 provide a summa-
ry of the habitat relations. Values
were always medium or high. Con-
sidering the species, macrohabitat
overlap was higher than microhabi-
tat. However, these differences we-
re not evident at class level. No se-
gregation was observed between
sexes in any case but overlap bet-



ween immatures and adults was smaller. No significant differences were found between the
inter- and intraspecific overlaps but the immatures of A. erythrurus appeared especially
differentiated from the adults.

axis 1 axis 2
N I S Hm (95 •• ) i S Hm (95 •• )

P. aIgirus

males 19 - 0.10 0.66 :i: 0.30 0.15 0.60 :i: 0.27
females 23 - 0.04 0.72 :i: 0.30 0.12 0.47 :i: 0.19
adults' 54 ·0.18 0.66 :i: 0.17 0.14 0.53 :i: 0.14
immatures 147 - 0.18 0.62 :i: 0.10 - 0.09 0.44 :i: 0.07

total 201 - 0.18 0.63 :i: 0.09 - 0.03 0.48 :i: 0.07
A. erythrurus

males 15 - 0.14 0.52 :i: 0.26 0.38 0.73 :i: 0.37

females 7 - 0.20 0.42 :i: 0.31 0.42 0.76 :i: 0.56

adults' 28 - 0.14 0.50 :i: 0.19 0.33 0.73 :i: 0.27
immatures 89 0.46 0.64 :i: 0.13 - 0.03 0.52 :i: 0.11
total 117 0.32 0.66 :i: 0.12 0.05 0.60 :i: 0.11

Tab. 3. Projections of the values of each lizard category in the first two axes of the Multiple Corre-
spondences Factorial Analysis (MCFA) performed with data on microhabitat. N = sample, f = mean;
S = standard deviation. lirn (95 %) = confidence limits. 1 Also including t:hase adult individuals who-
se sex could not be determined.

The four types of the macrohabitat defined have proved to be useful in the study of habi-
tat selection since differences between both species and their classes in the use of these
units were detected in most Cases. Nevertheless, this selection does not appear to be a direct
consequence, but rather, an indirect result of the selection of microhabitat features correla-
ted with the lizard morphology (CARRETERo& lLoRENI'E 1993b, 1993/94), which are com-
mented next.

P. algirus has been reported to have climbing capacity and to be associated with plant c0-
ver, mainly bushes in all the Mediterranean ecosystems of the Iberian Peninsula (MELLAoo
et al. 1975, MEuAoo 1980, PEREz-MEuAoo 1982, SALVADOR1985, BARBADIlLO 1987,
CARRASCALet a1. 1989, DfAz & CARRASCAL1991, POlLO & PEREZ-MEuAoo 1991, PE-
REZ-QUINTERO1995). CARRASCALet a1. (1989) studying a successional forest gradient ob-
served this lacertid avoiding sand substrata and open areas and keeping close to bushes in
order to obtain food, shelter and shade. In fact, this climbing capacity has been interpreted
to be due to the thermal relations (CARRASCAL& DfAz 1989, DfAz 1991,1992). P. algirus
may become highly abundant in areas densely covered by bushes (DEUBfS ANDSALVADOR
1986) but its populations suffer strong demographiC decreases after the human destruction
of the bushy stratum (SANTOS & TELLERfA1988). Conversely, A. erythrurus is thought to
be associated with open, eroded areas with sandy soils and low plant cover with only some



Macroh. AxJ& 1 Axis Z Mkroh. S M
P.aIgirus • A.erythrurus 64.40 85.96 98.25 84.46 71.49 13.04

d'd' P.aIgirus • ~ ~ P.aIgirus 84.21 99.61 98.49 98.11 91.16 82.61
d'd' P.aIgirus - im. P.aIgirus 78.55 99.46 92.78 92.28 85.41 72.49

d'd' P.aIgirus • d'd' A.erythrurus 88.77 9837 96.04 94.47 91.62 83.87
d'd' P.aIgirus - ~ ~ A.erythrurus 87.97 94.48 94.76 89.53 88.75 78.76
d'd' P.aIgirus - im. A.erythrurus 91.83 83.19 96.95 80.65 86.24 74.06

~ ~ P.aIgirus - im. P.aIgirus 77.67 98.25 94.71 93.05 85.36 72.27

~ ~ P.aIgirus - d'd' A.erythrurus 93.04 96.64 91.27 88.20 90.62 82.06

~ ~ P.aIgirus - ~ ~ A.erythrurus 85.71 91.68 89.45 82.01 83.86 70.29

~ ~ P.aIgirus - im. A.erythrurus 83.41 87.27 97.49 85.08 84.24 70.96

im. P.aIgirus - d'd' A.erythrurus 79.86 99.07 80.47 79.72 79.79 63.67

im. P.aIgirus - ~ ~ A.erythrurus 68.02 96.47 78.45 75.68 71.85 51.48

im. P.aIgirus - im. A.erythrurus 75.21 77.07 98.96 76.27 75.74 5736

d'd' A.erythrurus - ~ ~ A.erythrurus 86.66 98.64 99.88 98.52 92.59 85.38

d'd' A.erythrurus - im. A.erythrurus 90.36 75.70 87.19 66.00 78.18 59.64

~ ~ A.erythrurus - im. A.erythrurus 84.65 66.43 85.36 56.70 70.68 48.00

Total mean 83.73 90.82 92.15 83.75 83.74 70.19

Interspecific mean 83.76 91.58 91.54 83.51 83.64 70.28

Intraspecific mean 83.68 89.68 93.07 84.11 83.90 70.07

Tab. 4. Habitat overlaps between the classes of the Lacertidae from the Ebro Delta for the subdimen-
sions of macrohabitat and microhabitat. Matrices appear developed as columns. S = summative global
overlap. M = multiplicative global overlap.

dispersed bushes (MELLAoo 1980, BUSACK& JACKSIC1982, SALVADOR1985, BARBADIL-
LO 1987, POILO & PEREz-MElLAoo 1991, GIL et al. 1993, PEREz-QUlNfERo 1995). Howe-
ver, as a consequence of the constant "degradative" action of the sea, the coastal sandy
areas are characterized by low general cover with scarce scrub patches and with bare, sandy
soil beint the main available substratum. So, it is plausible that the spatial relations in this
kind of environments may shift from those mentioned above.

Thus, P. algirus hardly showed climbing behaviour. Two reasons not mutually exclusive
may explain this fact: on one hand, the number of bushes and other plants on which to
perch is lower than usual; on the other hand, both the low thermal variations in the coast
and the sand as an additional heat source could prevent strict heliothermia in the bush bran-
ches to be the optimal tactic in this kind of ecosystems (see ADoLPH 1990 and CARRETERO
& LLoRENTE 1995b). Anyway, plants are used only as food sources and antipredator shel-
ters. These roles are perfectly fulfilled by rushes and ~ammophile grasses. Both types of
plant show a very dense base where this lizard often hunts, hides and has its burrow, with-
out straying too far from them. This behaviour has been observed in other coastal areas of
Mediterranean open forest (pers.obs.) and has incidentally been reported by SEVA (1984) in
another coastal sandy area. Consequently, this species, which lacks psammophile or hal~
phile specializations, is found in a wide variety of conditions from dunes sparsely covered
by grasses to saline depressions with high density of rushes. In contrast to grasses, rushes
have hard, thorny leaves which provide a safe shelter, even for adults. Since Juncus is a ha-



lophile plant, P. algirrJS is frequntly found in saline, flat areas with compact substrata and
low slopes (see also PEREZ-QUINTERO1989).

Nevertheless, P. algiTlIS may occupy other areas with less cover and vertical development
of vegetation often with higher slopes (dunes and dune backs). This is especially true for
immatures. MEu.Aoo (1980) considers this to be due to interspecific pressure (even preda-
tion) of adults which would force immatures to live in suboptimal areas, but this study does
not support this hypothesis. Immatures are not absent from the most covered areas and it
seems reasonable to hold that the cover requirements of small lizards are lower than those
of adults and that, consequently, they can occupy more open areas. Only some adults were
exceptionally found in extremely open areas, most of which were pregnant females which
may have been looking for appropriate clutch sites (STRIJBosCH 1987, pers.obs.).

Size spatial segregation is more evident in A. erythrurus (MELLAoo 1980, BUSACK &
JAKSIC1982, PEREz-QUINTERO1995) and could be related to the evident pattern and colour
changes shown by lizards during growth (SEVA 1982). Similar phenomena have been repor-
ted in large lacertids (SALVADOR1988, DoMiNGUEZ & SALVADOR1989). Adults are fre-
quently seen close to Thymelaea, where they burrow. This behaviour seems to be thermal
and not defensive (SEVA et al. 1982, SEVA 1984, CARRETERO& lLoRENTE 1995b, ~EZ-
QUINTERO1995) since the base of this bush is a bare trunk and lizards (and sometimes bur-
rows) are perfectly accessible. The antipredator behaviour consist of a high vagility with
large home ranges (POLLO& P~EZ-MELLADO 1991, per.obs.) which is related to the limb
length of this species (see CARRETERO& lLoRENIE 1993b). A long run is sometimes follo-
wed by rapid borrowing. This tactic has been registered in many species of the genus Acan-
thodactylus (SEVA 1982, ARNOLD 1984, AL-JOHANY& SPELLERBERG1989, obs.pers.) and
it explains why many adults have been sighted in areas with low cover and far from any
shelter. TheA. erythrurus immatures used small scrubs which provide enough protection for
small lizards. Nevertheless, in this case the avoidance of large Thymelaea bushes could be
due to interactions with adults (MELLADO1980, PEREZ-QUINTERO1995) thus producing in-
traspecific segregation (see tab. 4).

In conclusion, a clear spatial segregation between species appears when they are studied
with reference to areas of great surface (MELLAoo et al. 1975, PEREZ-MEu.Aoo 1982, Es-
CARRE& VERICAD1983). However, when the same species are observed at a smaller scale
(SEVA & EscARRti 1980, BUSACK& JACKSIC1982, SEVA 1984, POLLOANDP~-MELLA-
DO 1991, PEREZ-QUINTERO1995, data of this study) both lacertids coexist and the spatial
segregation between them is more diffuse and can be attributed to differences to microhabi-
tat level. The vegetation structure and complexity are the main microhabitat factors implied.
Others like substratum and slope depend on them. The overlap among the spatial niches is
wide and neither the species nor the classes seem to be tightly "packed" as other lizard
communities (see previous references). Nevertheless, the competition, especially within the
species limits, may affect the microdistribution of these lacertids.

The field work was partially funded by a grant of the Spanish Ministerio de Educaci6n y Ciencia
(P.F.P.I.). The study permit (no. 2531) was provided by the Direcci6 General de Politics Forestal,
Departament d'Agricultura, Ramaderia i Pesca of the Generalitat de Catalunya.
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