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ABSTRACT - The following study coritains data from 2420 preys found in Barn Owl pellets from 16 
sites of the Salento penirisula (Apulia. Italy). Nine preyed spccics were detected. Microfirs .suiYi was 
the most frequent prey. No specimen of Cl1/etrionon1~s ,g/ureo/irs, Mirsc~n/.u’i/ius m~c//murii f .s  and S o l - r ~  
hpp. were ever found, probably for ecological and biocliinatological reasons. The relatively low val- 
ues of w m e  ecological pararnetcrs (Richness, Trophic level. Diversity) suggest that the micrornam- 
malian populations in Salcnto arc influenced. locally. by both anthropic and biogeographical factors. 
These results may bc inscrtcd into the general debate on the “peninsula effects”. 

Kcx n ~ d s :  Trophic system. Diversity. Micrornarnrnals. Peninsularily. Italy. 

INTROD U c’im N 

The study of the trophic relationships be- 
tween Strigiformes, in particular ?)to ulhu 
(Scopoli, 176Y), and their preys has become 
of increasing importance in Italy (e.g. ?tart- 
ing froin Pasa, 1951, Barbieri et al., 1975, 
Lovari et al., 1976). 
This kind of research brings new informa- 
tioii to light on the fauna and the biogeog- 
raphy of the theriocoenosise examined 
(Contoli et al., 1985). 
The theriocoenotic and theriological charac- 
teristics in the Salento area have been little 
studied, although new records have been ob- 
tained from neighbouring territories (Subli- 
mi-Saponetti, 1 YX5, Sublimi-Saponetti and 
Quaranta. 1988, Sublimi-Saponetti and 
Scalera Liaci, 1989). 
In the last dccade, Cignini and Berrilli 
( 1986) obtained new data from which a ten- 
tative analysis, by means of ecological pa- 
rameters of the influence ol‘ isolation on 
such theriococnosis in a subpeninsular posi- 
tion. can be carried out. 

The authors arc collectively responsible for 
this work although each had the following 
specific roles: C.Battisti, collection. classifi- 
cation and numerical analysis of the mater- 
ial; B.Cignini. identification of sites and 
general planning of the research; L.Contoli. 
statistical-quantitative approach to the eco- 
biogcographic problem. 

STUDY ARB.4 

‘l‘he sampling area i s  geographically localed 

usithin the territory of Salento, in thc Salcnto 
pcninsula. South of the isthmus Taranto - Brin- 
disi, between the Adriatic arid Ionian seas (Lat 
40” 30’ N - 39” 35’ N; Long. 17’ 30’ E - 18” 30’ 
E). It covcrs an area of 2800 square kin and has 
an altitude between 0 and 200 in a.s.1.. 
Salento is therecore an even territory which is 
quitc flat. It can be subdivided into a northern 
area. which is tlat and interi\ely cultivated 
(Tavoliere of Lecce) and a southern area. which 
is a low plateau that slopcs down towards the sea 
(Murge Salentine). This region has karstic char- 
acteristics which have prevenkxl the tlevelop- 
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Figure 1 - Localization of the studied sites. The numbers are the same as in Table I. 

ment of a superficial hydrography (AA.VV.. 
1957). (I/eo-C’ri.atorii/in/ is the original climax 
vegetation (Br. RI., 1036), which is typical of the 
littoral areas of South Italy. According to 
Tomaselli ( 1973) Qiieirioii ilic.i.7, Br. BI.. 1936 is 
the morc prevailing climax vegetation towards 
north. 
The present vepetation has been greatly reduced 
and transformed due to human presence. The ex- 
tensive and intensive cultivations of olive grovcs. 
vineyards. orchards, oat. barley, wheat, iiidustri- 
al cultivations (sugar bcct and tobacco) and lo- 
calized pasture lands. cover most of the territory 
(.4A. VV.. 1959). 
Residual portions of xerophilous vegetation and 
shrubs typical of either the mediterranean bush 
(Arhuiii,v iiiiedo, Phyllii-ca iiiedia, Pistricia 
1etit i~c.i i .s .  RIi~n7iius aluteriiiis) and the low 
maquis (“gariga“) are present. 
The local climate is typically mediterranean with 
a marked drought and prevailing sea winds. The 

Ltnnual mean temperature is 18 - I 9  T. Rainfall 
totals about 600 mmiyear (Mennella. 1973). 
Biocliniatically Salento is classified in the ther- 
niomediterranean xerotcric arca (Tomaselli et 
al.. 1973). 

MATERIAL AND METHODS 

The remains of the prey-s’ skull found in the pel- 
lets of Tyro d b u  were analysed. This form of re- 
search 10 study trophic relationship between St- 
rigiforines and rnicroniammals i x  well known 
(Uttendoerfer, 1952. Contoli et al.. 1983). A 
search was carried out to find buildings (silos and 
farms: “masserie“) that probably could have 
hosted diurnal resting sitcs of this predator. 
The following 16 sites were examined. They arc 
located in the provinces of Lecce (13). Brindisi 
(2). Taranto ( 1 )  (Fig. I ) :  
- sitc 1 - Palombara farm - Monteparaiio (TA) - 

m 71 a.s.1.: 



- site 2 - Angelini farm - Tiiturano (BR) ~ m hO: 
- site 3 - I Veli farm - Cellino S. Marco (RR)  - m 

- site 4 - Casantc farm - Salice Salentino (LE) - 

- site 5 - Serra dcgli Anpeli farm - Porto Cesareo 

- site h - Corda di Lam farin - Veglie (LE) - ni 

- site 7 - loc. Minieri d'Arneo - Leverario (LE) - 

- site 8 - loc. Ristoppia ~ S.  Donato (LE) - m 50:  
- site 9 - ex  oil mill - Calimera (LE) - m 57: 
- site 10 - Iucio l i  farm - Mclediipno (LE) ~ in 13: 
- site 11  - S. Andrea (LE) - in 28: 
- siie I2 - Cinnole (LE) - m 60: 
- site 13 - Lama farm - Cannole (LE) - in 58; 
- site 14 - ICK. Macchiola - Surano (LE) - m 100: 
- site 15 - Coloni farm - Melissano (LE) - it1 55: 
- site 16 - I Pali farm - Salve (LE) - m 60. 

56: 

I l l  s5; 

(LE) ~ 1x1 10: 

35 : 

in 3%: 

The taxonomy of the aniinals were deiernijned 
by using a binocular microscope at low magnifi- 
cation and by following the keys of Toschi and 
Lan7a ( I Y S O ) ,  Toschi (l965), Chalinc et al. 
(1974), Yalden (1Y77), Catalan and Poitevin 
( 19x1 ), Erorrie and Aulagnier ( 1982). Poitcvin et 
al. ( 1986). A complex morphological - moiyho- 
nictric index (Filippucci et al., 1984) was applied 
to the genus Apod~~niirs .  
Preys counts were based on the number of skulls 
and rnandibles found preseni in pellets in accor- 
dance with established methodology (Contoli et 
al.. lY83). 
The collected data was elaboratcd according to 
the following criteria: 
- Richness of species. expressed as the number of 

species normalized to 100 specimens (Contoli 
and Marenzi. 19x2). calculated [or those sites 
with a number of preys grcater than 100: 

- Trophic Level Index (I.L.T. = IrisectivoresiRo- 
dents: Contoli, 1980); 

- Diversity, according to (iini-Simpaon (Gini, 
1912); 

- Evenness (Alatalo. 198 1 ); 
- Reliability of absence (Contoli. 1086b). 
The distance of cach site from the beginning of 

the italian peninsula, measured from an ipothet- 
ical line which coniiccts the Gulf of Cienova and 
the PO River delta (Contoli, 1YXha). was adopt- 
ed to evaluate the influence of p e n i n d a r  fac- 
tors on the variation of the aforementioncd pa- 
rameters. 

RESULTS AND UISCUSS~ON 

The data rel'er t o  2420 preys consisting of 
9 different species of terrestrial micro- 
n~ am n~ ii I s : TLI Ipa I Y M ~ U I Z  U . Cro ciclii ra  
s i ra~~eo l~ / r s .  C .  ~~14(~odo i? .  . S i r / i ( , ~ / . ~  ctixs('i/s, 
Micwtii.s (Torr.i(,olu) ,s(ii,ii, Apoder)ius syl- 
1 u t i m . r .  Mzis donresticos, Rnttris ruttus, R .  
r,or.isegic,irs. 
In Table 1 qiiantitalivc data relative to 
species by site and year of collection are 
shown. 
Fauna1 aspects will be more deeply dcalt 
with in later papers (Cignini et. al., i n  
preparation). However, certain more im- 
portant aspects are already mentioned be- 
low. For example, the presence of C u -  
cidiiru / ~ i ~ , s . \ i / l i i  wzs not recorded which is 
contrary to the findings of Pasa (195 1) 
and Corbet and Ovenden (1985). The 
same applies for the genus S o t - c . ~ .  C1iletr.i- 
0 l i 0 t 7 l ~ S  g l u r m l i ~ , s  and Mir.sc~ir~rli/ii.rs a i ~ ~ i -  
luria/-iii.s. 
It is possible (Index of Reliability of ab- 
sence) to calculate a minimum sample of 
preys, above which the absence of a specif- 
ic taso17 from the diet can be considered sig- 
nificant. By using this index we were able 
to rule out (see Contoli et al., 1991) almost 
certainly thc predation of Ch/rtr.ioi!orr7js 
(minimuin sample: N=94). The same applies 
for the genus Sows  and Mu.\cu/ZIini~s (al- 
though the minimum sample was higher: N 
= 6 15 and N = 1 15 1 respectively), consid- 
ering all the sites as a very homogeneous 
Y eroup. 
The absence of Sore.\. spp., though recorded 
at the borders of Salento in pellets of Murge 
(Ferrara and Contoli, 1992). does not ex- 
clude its presence in relict environments 
which have a microclimate and vegetation 
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which is very different with respect to the 
normal surroundings like, for instance, the 
“gravine”. 
Similarly, Cldeti-ioriomys ~glrr~.colus is absent 
from the trophic system that we studied, 
probably because of its ecological charac- 
leristcs which are linked to wooden cocno- 
sis of tempcrate hiocliinates which have an 
elevated tree cover (Lovari et al., 1976). 
This could also be true for Mirsrur-dinus 
ui~~~l/mmrYus,  which was recorded in border- 
ing areas (Cignini, 1989). 
Micrntus smlii is ubiquitous and dominant 
almost everywhere. We will deal with its 
diffused presence (68,l 5h: N= 182) in  M3 
of the “persimplcx” form (Contoli, 1980) 
i n  future papers (Contoli et al.. in  prepara- 
tion). 
The absence of Apotlcnirrs flrr\>icolli.s from 
the cxtragarganic Apulia (Van den Brink. 
1969, Corbet and Ovenden, 1985, Aiiiori 
et al.. 1984) due to the ecological and bio- 
geographical characteristics of this 

species. was coiifirined i n  the Salento area. 
The presence of M7t .s  clorricsiic,ir.s was 
recorded everywhere. I t  is a commensal 
and anthropophile xerophilous species and 
is found in temperate areas. Wilder popu- 
lations which are less bound to  the human 
presence also exist in rnediterrancan bio- 
climates (Anderson. 1970 quoted by Amoi-i 
et al.. 1.c.). 
The high frequence of C‘r~ocidi~/Yrw~ seems 
related to bioclimatic l‘actors. whereas the 
dominance of Mirmri/ iar over MurY/itre is 
due to the anthropic influence in the area 
(Contoli et al., 1978). 
Apoc1eniir.s was found to be much more 
widespread than other MioYiurc. which con- 
firms previous literature i n  peninsular Italy 
(Contoli et al.. 1978). 
Some ecological conclusions can bc drawn 
from the indexes (Table 7,) .  
From 3 to 8 species were recorded in each 
site. These values arc mostly in accordance 
to the general trcnd shown in Fig. 7, where 

Table 2 - Synthethic ecological paramctcrs. N. sp. = number 01’ \pecks; Microt./hluriii. = !Zlit.i-o/i- 
/ i [ ~ ~ ~ ~ , ~ ~ i ~ ~ i / z ~ ~ ~ ~ ;  ILT = Trophic Level Index; % Inscctiv. = (Z Insectivores: G = Diversity (Gini): E = 
Evenrie\c. 

Sitc K. ”. Microt./ I.L.T. 9; G E 
Murin. Insectiv. 

1 
7JX6 
21x7 

4 
5 
6 
7 
8 
1) 

10 
I 1  
11 
l i  
13 
15/86 
15/87 
I h  

1 

6 
X 
8 
6 
5 
7 
1 
6 
6 
3 
6 
1 
5 

5 
7 
5 

5 
> 

I ,37 
0.25 
0.2 I 
0.04 
0.97 
1.73 
1.11 
4.33 
1.86 
I .x5 
0.86 
0,5 1 
1.67 
I .O? 
3.83 

I .2 
1.3 

2.31 

0.01 
0, I 3 

0.2 
0.01 
0 .  I I 
0,O-I 
0,01 
0.04 
0.02 

0 
0.03 

0 
0.06 
0 07 
0 06 
0 06 
0 01 
0.02 

1.19 
13.38 
2 I .79 
0,w 
I 1.21 
-3.7 
3 .o 
3 .U 
2.1 I 

0 
4.1 I 

0 
s.xx 
2.3X 
6.15 
5.08 
0.x5 
1 .x3 

0.55 
0.75 
0.8 
0.17 
0.62 
0.59 
11.6 

0 3 2  
0.53 
0.46 
0.66 
0.72 
0.54 
0.56 
0.4.2 
0.63 
0.5X 
0.47 

0,727 
0.687 
0.9 I6 
0.534 
0.x i x  
0.607 
0.796 
\).523 
0.637 
0.821 
0.19 

(1 .c) 51) 
0.801 
0.765 
0.29 

0.711 
0.72 I 
0.77x 
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Richness is correlated t o  thc lcngth of thc 
Italian peninsula (the line was calculated 
without data from Salento). 
The slightly lower than expected values can 
be easily explained when you consider that 
the Salento area is a peninsula within the 
Italian peninsula. This causes the overlap- 
ping of two distinct expressions of peninsu- 
larity. 
The index of trophic level (I.L.T.) com- 
pared to the rest of Italy (Fig. 3) is similar 
to previous data. although it is explanable 
in a different way i.e. not only in terms of 
absence (pcrhaps biogcographical) of somc 
taxa of Soi.iriclac. This pal-ameter, infact, is 
clearly affected also by local conditions 
which are related to the degree of an- 
thropization which can negatively affect 
the importance of Insectivores (Contoli. 
1981. Contoli and Di Russo, 198.5). Indi- 
rect geographical causes connected to cli- 
matic variation, and maybe sinecological 
factors also arc important. In fact, I.L.T. 
decreases from North to South and from 
temperate to the mediterranean biocliinate 
(Contoli. 1988). 
The influence of anthropization and penin- 

0 160 560 moo 

peninsular distance (Km) 

Figure 2 ~ Thc relationship bctwccn Normalizcd 
Richness and peninsular dislances Crom the 
beginning of the Italian peninsula. Black points: 
data from Contoli, 1986a. Circles: studied sites. 

sularity for cach sitc is shown in Fig. 3, 
where the recorded values are in average 
lower than the line. 
Values of Diversity ranged between 0.3 and 
0.8. with average values falling between 
0.4 and 0.7. These values are lower than 
those found in other areas of the Italian 
peninsula (0.6-0.8; Contoli, 198 I ). Howev- 
er, Diversity can be affected by anthropic 
causes such as agriculture which lower 
Evenness values. Geographical location on 
the other hand aKects Kichness (see Fig. 
2). This can be seen in the “K./E.” diagram 
(Fig. 4), which shows how the therio- 
coenosis of this area are intermediate be- 
tween insular and Apennine values. which 
are more continental, as can be expected in 
a subpeninsula such as the Salentina. 
In Fig. 5 Richness and the natural loga- 
rithm of the number of prey are compared. 
The lines show differing inclinations which 
relate to their degree of continentality 
(Contoli, 19XX). The Salento I‘alls in a 
range of values between tliosc of thc gco- 
graphic islands and the northern - central 
part of Italy. It however shows a different 
trend and has values which are lower than 

Figurc 3 

,. .. - .  
\.: . 
. . . X.~ 

. \.. 
w . . ’.. . . x.. --, 

E) 5 1c 1‘- , 2c 
peninsular distance 

Trophic Lcvcl Indcx (1.L.T.) and 
peninsular dislances ( I  = 4.5 km) .  Squares = sludied 
sites. Black points: data from Contoli ( I Y 8 X j .  



those of other related areas such as Cal- 
abria (another subpeninsula, but less an- 
thropized). 
These data concord with previous studies 
(Massa. 1982, Contoli, I986a), which sug- 
gest that in Italy there is a gradual de- 
crease in fauna from North to South, due 
to a “peninsula effect (see Brown and 
Opler. 1990 for a review). The particular 
narrow and elongated conformation of the 
peninsula, the orography, the climate and 
the isolation which cause this decrease 
might be important factors. There are no 
significant differences among sites of the 
Salento area which is probably due to the 
short distances bctween them (Test of 
Spearman). 
CONCLUSIONS 

Thc low values of Diversity and its Richness 
component may suggest the ecological iso- 
lation of the area. The low I.L.T. values are 
to be expected considering the long distance 
from the start of the ltalian peninsula. This 
phenomenon could be due to poor vagility in 
the Sol-icidac which limits biogeographical 
dispersion. Ecological and anthropic factors. 
such as a probable high use of chemicals in 
an area which is very agricultural, could al- 
so be significant. 
Thc fact that the Salento is affected by its 
accentuated and complex peninsularity is 
clearly highlighted by the micromammals - 

Tyro albu trophic system. The level of an- 
tliropization could also be considered as one 
of the causes of the low values of Richness, 
Diversity, Evcnness and Trophic levels. 
However, it must be said that much higher 
values have been registered in the northern 
part of the Italian peninsula where an- 
thropimtion levels are much the same. 
The results, therefore. might give further 
support to the theory concerning the Rich- 
ness of species suggested by Mac Artliur and 
Wilson (1967) and by Simpson (1964; 
“peninsula el‘l‘ect”; for rodents see also Tay- 
lor and Kegal, 1978). Having said this, it 
should be underlined that climatic factors, 

i 
,._ 

C 5  0 6  07 0.8 09 10 11 V 

Evennes 

Fig. 3 - Thc rclationship between Korrnali~ed Rich- 
ness arid Evenness. Empty circles = Ytudied sites. 
H~iiii .  pl. = Iinmid plairi biolopex. 

I 

3 4 5 6 7 8  

Ln n. specimens 

Figiirc 5 ~ l h e  relationship between the number of 
species anti the n. of specimens. 

due to the latitude of the italian peninsula, 
environmental and anthropization effects 
could explain general trends for the paranie- 
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tcrs in the Salcnto. Compctition with other 
more thermoxerophilous ruaa may also be 
important (see Contoli, 1988). 
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