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INTRODUCTION 

L!!G s a behavior 
study of home range 

.al aspect, the 
constitutes an 

interesting branch of research in 
which ecology and evolution estab- 
lish a dynamic interaction: ecologi- 
cal aspects of the environment such 
as climatic changes (Christian, etal., 
1983), prey abundance, distribution 
and renewal (Sirnon, 1975; Iverson, 
1979; Ebersole, 1980; Erikstad, 
1985; Polis, etal., 1985), modify the 
behavioral response of individuals 
and, thus, modify their home range 
size. Also, home range is influenced 
by several population attributes such 
as density (Morse, 1976; Rose, 1982) 
and ecological characteristics of the 
community to which the population 
belongs, such as interspecific rela- 
tionships and the differential resource 
utilization (Orians and Wilson, 
1964). 

From the evolutionary point 
of view the possession of a home 
range represents many advantages 
in the use of resources and escape 
from predators (Ortega, 1986), and 
for this reason it can be studied as an 

adaptive attribute of individuals di- 
rectly related to aspects such as so- 
cial interactions (Stamps, 1977; 
Schoener and Schoener, 1982) and 
reproductive success (Ortega, 1986; 
Rand, etal.,  1989). 

Temperate forest envimn- 
ments can be mild and predictable 
forendothermic species. For reptiles, 
however, temperate forests can be 
harsh and more restrictive than 
deserts. Highlizard species diversity 
in deserts (Gonzáiez-Romero et al., 
1989; Pianka, 1967; 1975; 1985), 
and the low lizard diversity in the 
temperate forest (Ortega etal., 1982) 
can be related to the ectothermy of 
these reptiles.Thus, most ofthe home 
range studies on lizards have been 
camed out in deserts (Al-Johany and 
Spelierberg, 1989; Jones and Dmge, 
1980; Hulse, 1985) and relatively 
few in temperate forests, particu- 
larly in the Spanish one (Gil, et al., 
1988). 

MATERIALS AND METHODS 
TheStudvArea 
Field work was camed out 

at la Sierra de Guadarrama on the 

southem slope of the Sistema Cen- 
tral, northof Madrid, Spain, along an 
altitudinal gradient ranging from 900 
to 2,200 m. Climate varies alongthe 
altitudinal gradient (Gandullo, etal., 
1976) from Mediterranean at the 
lower parts to a characteristically 
high-mountain climate at the upper 
end. The latter climate includes five 
months with reduced temperatures 
(below O" C) and has 1,033 mm of 
annualprecipitation, concentrated in 
two peaks: April and November. 
Geologically, the area lies on igne- 
ous and metamorphic mcks, mainly 
granite and gneiss (Gandullo, 1976). 

Four physiognomic-floris- 
tic units occur at the zone muiz del 
Castillo, 1976): 1). El Piso Basal, a 
Mediterranean forest with rock rose 
(Cistus ladaniferus), oak (Quercus 
ilex), ash (Fraxinus angustifolia) and 
juniper (Juniperus oxicedrus) as the 
main species. 2). El Piso Montano, a 
forest with oak (Quercuspyrenaica) 
as the dominant species, accompa- 
nied by juniper (Juniperus 
cornrnunis) and a shrub (Sarothanus 
vulgaris). 3). El Piso Subalpino, a 
pine forest dominated by pine (Pinus 
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silvestris), accompanied by bmom 
(Cytisus purgans), by juniper 
(Juniperus communis) and by 
Sambucus nigra and Pteridium 
aquilinum; and 4). El Piso Alpino 
with a broom (Cytisuspurgans) as the 
solitary species. 

msDecles 
Four lacertid species occur 

at the study site: Lacerta lepida, 
Psammodromus algirus, P .  
hispanicus. and Podarcis hispanica. 
However, the more abundant spe- 
cies are P. algirus and P. hispanica. 
P. hispanica is a smail lizard (4.0 - 
6.5 mm SVL at sexual matunty) 
with a distnbutionthat includes most 
of the Ibenc Peninsula, the south- 
west of France and the northwest of 
Africa. P. hispanica reaches its alti- 
tudinal distnbution limit at 1800 m 
and it is the only lizard present in 
most of the meridional half of the 
Ibenc Peninsula (Amold and Burton. 
1982). 

Methods 
At the study site, a perma- 

nent quadrat 4,500 m2 was estab- 
lished by placing rows and columns 
fixed by stakes, 10 m apart. The 
position of each stake was recorded 
by assigning letters and numbers to 
rows and columns respectively . Over 
134 individuals were captured in the 
gnds of the study site. They were 
marked by toe-clipping and with 
color dots. 

Individual color marking 
was accomplished by using oil paint 
with severa1 dot combinations on the 
backs of the lizards. We carefully 
searched for active lizards through 
censuses canied out at different 
hours dunng a day, following a dif- 
ferent mute on each occasion. For 
each observed lizard we recorded its 
location as a bi-coordinate distance 
to the nearest stake. Data of lizards 

with less than three recapture loca- 
tions or inhabiting the marginal ar- 
eas of the quadrat were excluded 
from the analysis. 

The minimum convex p l y -  
gon technique (Mohr, 1974; Stickel, 
1954) was used to estimate home 
range size. This method is a widely 
used technique to estimate home 
range area, and it has been demon- 
strated to be a good estimator of the 
area used by the lizards as related to 
othermethods (Gutierrez and Ortega, 
1985). Nevertheless, because a smaU 
number of recapture points can se- 
verely bias home range estimates 
(Jorgensen and Tanner, 1963), we 
also used a probabilistic method: the 
bivariate by components of 68% 
(Aguirre, et al., 1984). 

RESULTS 
Table 1 shows the home 

range obtained for the studied indi- 
vidual~, separated in groups by 
numbers of recaptures and sex. As 
can be seen, there exists a high sen- 
sitivity oftheused polygonalmethod 
in relation to the sample size. That is, 
the greaterthe numberof recaptures, 
the greater is the size of the estimated 
range; thus, in order to make com- 
pansons using only this method, it 
would be necessary to compare 
similar numbers of recaptures ob- 
tained in equivalent penods of time. 
Although there are methods designed 
to correct this deviation (Jennch and 
Tumer, 1969). these methods also 
contain failures (Rose, 1982). 

For this reason we used the 
bivariate by components method, 
which is a modification of the biva- 
nate by components of Koepl et al. 
(1975). However, the main incon- 
venience of the last method is that it 
arbitranly works with two standard 
deviations, which introduces a sen- 
ous miscalculation because it in- 

cludes p i n &  located at the periph- 
ery that represent zones of acciden- 
tal or scarce utilization and are not a 
consistent part of the home range. 
The modification of Aguirre, et al. 
(1984) takes only one standard de- 
viation into account and substan- 
tially reduces this overestimation. 

Average home range of the 
males was 72.778 m2 and 273.088 
m2, estimated by the polygonal and 
the probabilistic method respec- 
tively. Independently of the method 
used, and practically for ail number 
of recaptures, male home ranges were 
larger than those of the females, 
which present an average of 46.258 
m2 for the convex polygon and 
71.970 m2 for the bivanate by 
component method. 

DISCUSSION 
The di fference between 

male and female home range areas 
agrees with the generality of the 
previously studied lizard species (Al- 
Johany and Spellerberg, 1989; 
Ortega-Rubio, et al., 1990; Rand, et 
al., 1989). 

The results obtained also 
agree withthose reported for another 
population ofP. hispanica studied at 
Nava de Francia, Spain (Gil, et al., 
1988), where home range areas were 
171.16 m2 and 522.78 m2 formales 
estimated respectively by the con- 
vex polygon and by the covariance 
matnx method. For the females of 
this population the home range esti- 
mates were 132.30 m2 (convex 
polygon) and 391.66 m2 (covariance 
matnx). 

In spite of the fact that it is 
not possible to compare the results 
obtained inthis study by the bivariant 
by components method, with those 
obtained by Gil, et al., (1 988) by the 
covanance matnx method (Jenrich 
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Table 1. Home Range (m2) area of E. -, separated in groups by number of recaptures and 
sex (the numbers of individuals appear between parentheses) 

Number of Method 
Recaptures Sex (n) Convex Polygon Bivariate 68% 

3 6 (26) 23.557 3 12.425 
Q (17) 7.095 68.932 

4-7 O (20) 43 .O67 222.843 
Q (8) 51.310 62.574 

8-1 1 O (1 8) 9 1.327 128.314 
Q (14) 45.864 85.410 

12-15 O (14) 88.845 413.045 
Q (6) 62.435 63.843 

>15 O (9) 117.093 234.814 
Q (2) 64.584 79.092 

and Tumer, 1969), it is possible to 
compare the results obtained by the 
convex polygon method in both 
studies. 

As it is possible to observe, 
average home range area of the males 
of Nava de Francia (NF) are 2.35 
times greater than those of the males 
of Sierra de Guadarrarna (SG). In the 
case of the females the difference is 
even greater, thus NF females present 
a home range 2.86 times greater than 
those of SG. 

Such differences can not be 
explained by seasonal fluctuations, 
because both studies were camed 
out during the summer. However, 
they were camed out in different 
years (1984 for SG and 1986 and '87 
for NF). Also, in both study sites the 
rocky areas and crevices seem to be 
the most important feature of its 
habitat for this species. As it has 
been previously reported (Ortega- 
Rubio, 1989), Podarcis hispanica 
individuals show a strong preference 
for the use of rocky areas as micro- 
habitat. 

In order to analyze the causes 
that determine the differences in 
home range size among individuals 
of NF and SG populations, it seems 
necessary to carry out an inventory 
ofmicrohabitat and food availability 
at both study areas. 
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