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SEASONAL AND DIURNAL VARIATION OF WEIGHT IN FOUR

PASSERIFORMES IN AUTUMN AND WINTER

Paolo IOALE' and Silvano BENVENUTI

ABSTRACT - During four years of ringing activity, we collected data on sea-
sonal (autumn and winter) and diurnal variatiorsin body weight in

four species of passerine birds (Robin Erithacus rubecula — Wren
Troglodytes troglodytes ~ Dunnock Prunella modularis -  Blackcap
Sylvia atricapilla) . Among the populations of the first three

species, resident from October to March, we recorded a continuous
increase in body weight, even when the environmental temperature
was rising in Febraury and March. This pattern of weight varjation
is different from that observed in trans-Saharan migrating passe-
rines, and in cold climates wintering birds. We also recordea a
weight increase during the day, due in part to the storage of li-
pids utilized during the nightime rest.

KEY WORDS: Passeriformes / weight / fat / variation / wintering period

Many data on year-round variations in the body weight of birds are
now available. Most of these data, however, refer to neartic passerines
which migrate over long or mear distances (Odum 1860, Helms and Drury 1960,
King 1963, King 1972, King and Mewaldt 1981) or to Paleartic passerines
migrating over long distances (Gladwin 1963, Curry-Lindahl 1963,Ash 1969,
Fry et al. 1970, Moreau and Dolp 1970, Pearson 197’1, Pearson et al.1979).
Only seldom researches have been done on weight variatiors of European Pas
seriformes migrating over short distances and wintering in the Mediterra
nean area (Herrera 1981). Unlike trans-Saharan migrants, they do not per
form long, continuous flights, so it is likely that they have a different
way of storing up lipidic reserves (Pennycuick 1969, Wood 1982).
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We recorded the seasonal and diurnal variatiors in weight of the Ro-
bin Erithacus rubecula, the Wren Troglodytes troglodytes, the Dunnock
Prunella modularis and the Blackcap Sylvia atricapilla, in order to de-
termine the changes in body weight in species or populations wimtering
at mean latitudes.

MATERIALS AND METHODS

The data were collected over four years of ringing activity during non-reproducti-
ve periods (October to March, 1976-1980) in an area of about four hectares near S. Pie-
ro a Grado, Pisa (Central Italy), 43° 40' N, 10° 18' E (for a detailed description see
Benvenuti and Ioalé 1980), Captures were performed by mist-nets set up in fixed posi -
tions, and active in one ot two days per week. The birds were weighed in the first few
minutes after capture by means of a dynamometric scale (0.25 g approximation) and ringed
(rings from the Istituto Nazionale di Biologia della Selvaggina). No estimate was perfor
med of the amount of fat. Some of the birds were released on the capture site; the others
were released at various distances, to investigate their homing behaviour. It may be pre
sumed that any decrease of their weight due to the return flight had only a slight in -
fluence on the data, both because the dislocations were short and because the recapture
rimes were quite long. ‘

In non-digplaced birds recaptured more than once on the same day, their weight was
recorded only if they had been recaptured after at least four hours. In calculating sea-
sonal variations, the weight of the birds recaptured less than seven days after the pre -
vious capture were not considered. Data on temperature were obtained from a weather sta-

tion 10 km away from our study area.

RESULTS

Seasonal variations

Table I and Fig. 1 show the average weight and the trendsof varia -
tion for the species studied. Even if the graphs for the four species fol
low different courses, increases in bodv weight were recorded for all of
them from October to January, when body weight is at a maximum; then 1t re
mained constant in the Wren, it decreased markedly through February and
March in the Robin, and it decreased slightly in the Dunnock and the Blac-
kcap. Table Il shows the weight in October and January.
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Figure 1 - Variation in body weight from October to March (A=Robin, B=Wren, C=Dunnock,
D=Blackcap). The horizontal short lines show the average weight for each

month,

the vertical lines indicate the ranges and the rectangles the stan-

dard deviations. The number of records is shown at the bottom.



66 P.IOALE' e S. BENVENUTI AVOCETTA 6

TABLE I - Average weight of the four species between October and March.

No. of birds No. of weights Mean weight (+) S.d.
ringed recorded
Robin 487 694 18.2 1.9
Wren 161 407 9.4 0.9
IDunnock 117 201 20.8
Blackcap 219 364 18.8 1.5

TABLE II - Average weight of the four species in October and January.

Mean weight in Mean weight in Difference Difference

October (in g) January (%)
Robin 17.0 19.2 + 2.2 +.12.9
Wren 9.1 9.8 + 0.7 + 7.7
Dunnock 19.6 21.8 + 2.2 + 11.2
Blackcap 18.3 19.1 +.0.8 + 4.4

Table III shows the composition of the population present in December
and March in the study area. The Blackcap is not present in the table be-
cause already ringed birds of this species were very rarely recaptured; in
any case, we found a considerable addition of new individuals during Fe-
bruary and March, as in the other three species. In the Robin, we repeate-
dly recaptured a certain number of birds from October to March; Fig. 2 shows
a continuous increase in their weight.

In Robin, Wren and Dunnock, the species repeatedly recaptured, we were
able to record the variations in weight of birds captured in different months
but at the same time of the day (this allowed the effect of circadian varia
tion in body weight to be eliminated). The sign test on these data (+ means
an increase in weight the following month, and - a decrease; Siegel, 1956)
gives: Robin 18+/4- (P = 0.002); Wren 17+/1- (P = 0.004); Dunnock 10+/1-

(P = 0.006). Clear tendency for weight to increase was found even in Februa
ry and March in those birds we discovered to have stayed in the study area
for at least two months: Robin 10+/2- {P = 0.019); Wren 9+/1- (P = 0.011).
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TABLE III - Captures of already ringed and new birds, in December and March.
December March
Already New New birds Already New New birds
ringed birds birds (%) ringed birds birds (%)
Robin 51 54 S1.4 42 95 69.3
Wren S8 20 25.6 35 14 28.6
Dunnock 22 10 31.3 18 24 57.1
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Figure 2 ~ Increase in body weight of the Robin in three periods of the trapping season,

for birds recaptured after at l:ast two months. Other explanations as in Fig.
1.

Diurnal variations

Figure 3 shows the variations in body weight from morning to evening
in the four species; the records were pooled every day in three periodsof

3h and one of 4h. Table IV shows in detail the variation in weight for
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Figure 3 - Diurnal variation in body weight during autumn and winter (A = Robin, B =
Wren, C = Dunnock, D = Blackcap) .
Other explanations as in Fig. 1.
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each of the four species from morning to evening. In the individuals recap
tured more than once in the same day, the sign test on weight variation
shows: Robin 13+/1- (P = 0.001); Wren 12+/2- (P = 0.006); Dunnock 7+/0-

(P = 0.008); Blackcap 8+/1- (P = 0.02).

TABLE IV - Diurnal variation in body weight of the four species.

Mean weight (in g) Mean weight Difference Difference
6.00 to 12.00 12.00 to 19.00 (%)
Robin 17.7 19.0 + 1.3 £ 7.3
Vren 9.0 9.8 + 0.8 + 8.9
Dunnock 19.8 21.8 ' + 2.0 +10.1
Blackcap 18.3 19.2 + 0.9 + 4.9
DISCUSSION

Major seasonal changes in weight of wild birds are due to fat storage
(Odum and Perkinson 1951, King and Farner 1959); however in small trans-
Saharian migrating passerines, almost 20% of the premigratory weight increa
se in early spring must be attributed to hypertrophy of the flight muscles
(Fry et al., 1970). Fat storage during the winter seems to be absent or ve-
ry low in migrants wintering to the south of the Sahara (Ward 1963, 1964,
Pearson 1971). Similarly, Pearson et al. (1970) found that weight was con -
stant in water birds wintering in Kenya. Only on the very eve of departure
or during the spring migration to the South of the Sahara, heavy weights we
re found (Pearson 1971); some species, like the Sedge Warbler Acrocephalus
schoenobaenus, accumulate lipids very rapidly (Pearson et al.1979).

On the other hand, other data indicate that fat storage during the win
tering period is very common among birds wintering in cold climates (King
and Farner 1966). The storage of subcutaneous fat is not only a precious re
servoir of energy for birds heading for adverse food conditions, but also a
very good thermal insulator. For example, Helms and Drury (1960) report that
some North-American buntings reach their maximum body weight during the col
dest winter period (2nd half of January - 1lst half of February); then their
weight goes down before the sp-ing migration. An inverse correlation between
environmental temperature and body weight has often been found in varicus
species; this lead to the widespread belief that temperature is the main
control factor. However, recent researches (see King 1972 for a review, Bic

bach 1977) suggest that this interpretation is not generally valid. In the
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species we studied, weight changes do not always reflect changes in ambient

temperatures. In fact we think that the fall in weight observed throught

Febraury and March is due to the fact that in this period most capxtured

birds are migrants, whereas in December and January almost the whole po

pulation is wintering. As a matter of fact, the percentage of birds never
captured before increases considerably in February and March (Tab. III).
Moreover, Fig. 2 shows that wintering Robins increase their averagéweigu
until the spring migration begins. The sign test, applied to the speci -

mens of Robin, Wren and Dunnock which had certainly stayed in our area

for at least two months, showed a general tendency for weight to increa-

se even in February and March. This confirms that the decrease in average
weight in this period is due to the arrival of migrating birds and not to
true decrease in body weight of the wintering birds.

In conclusion, our data show that at least in the Robin, and proba-
bly also in the Wren and the Dunnock, the weight of the wintering indivi
duals continues to rise in Febraury and March, when the average tempera-
ture is rising too.

About diurnal variation in body weight, Helms and Drury (1960) and
Helms. (1963) believe that in Spizella arborea and Junco hyemalis, and ge.
nerally in small Passeriformes, the weight increase during the first two
or three morning hours (~ 50% of the total increase) is mainly due to in
gested food. After that time a constant quantity of food stays in the di
gestive tube, so that the increase in weight recorded during this part of
the day should be mainly attributable to lipid storage. If so, about a
half of the diurnal weight increase seems to be due to the food ingested
and the other half to fat storage.

The diurnal increase in lipidic reserves is clearly an effective way
of storing energy to be utilized during the nightime rest. This mechanism
is very common among passerine birds wintering in high and mean latitudes
(Steen i958, Brooks 1968, Evans 1969, Helms and Smythe 1969, Barnett 1970);
other species store great amounts of food in their crop in order to go
through the night (e.g. Lagopus lagopus in Alaska, Irving et al.1967). Du-
ring the day we recorded an increase in body weight, which occurs at simi
lar rates in the four species studied, and which is in agreement with the
data on otﬁér Passeriformes (Nice 1938, Owen 1954, Helms e Drury 1960).
Nevertheless, every species shows distinctive peculiarities. In the Robin,
the increase is small in the first morning hours, great in the central day
hours and then small again till full weight is reached at sunset. The Wren,
on the other hand, reaches its maximum weight between 12 and 3 p.m.; its
weight then stays unchanged till sunset. In the Dunnock, the increase is

fast and continuous from sunshine till the early afternoon, but maximum
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weight is reached at sunset. Lastly, in the Blackcap, we found a small but
constant increase throughout the daytime. These differences may be due to
differences in food strategies and/or to the speed of lipid storage.

RIASSUNTO

VARTAZIONT STAGIONALI E GIORNALIERE NEL PESO DI QUATTRO SPECIE DI PASSE-
RIFORMES IN AUTUNNO E INVERNO

Durante quattro anni (1976-1980) di attivit2d di inanellamento da Ot-
tobre a Marzo, abbiamo raccolto dati sulle variazioni stagionali e giorna
liere del peso corporeo in quattro specie di passeriformi (Pettirosso,
Scricciolo, Passera scopaiola, Capinera) che svernano nella macchia e nel
bosco mediterranei. La Fig. 1 mostra (A = Pettirosso, B = Scricciolo, C =
Passera scopaiola, D = Capinera) la relazione {ra 11 peso corporeo (in gram
mi) ed il periodo dell'anno da Ottobre a Marzo; vengono riportati il numero
dei pesi registrati, il peso medio, la deviazione standard (rettangoli ver
ticali) e 1'intervallo di variazione (linee verticali) per clascun mese.
La Fig. 2 mostra la relazione fra peso corporeo e periodo dell'anno nei
Pettirossi svernanti ricatturati due o pil mesi dopo la prima cattura.
La diminuzione del peso medio registrata in Febbraio e Marzo & dovuta pro
babilmente all'arrivo di uccelli migratori (Tabella 3; already ringed
birds = uccelli gia inanellati ricatturati in Dicembre e Marzo; new birds
= uccelli catturati la prima volta in Dicembre e Marzo). Risulta quindi
che gli uccelli che passano tutto l'inverno nell'area di studio aumentano
di peso fino a Marzo, anche quando aumenta la temperatura ambientale. Le
variazioni stagionali di peso sono diverse da quelle osservate in specie
di Passeriformi migratori trans-Sahariani e di quelli svernanti in cli
mi freddi.

In Fig. 3 & rappresentata la relazione, nelle quattro specie, fra pe
so corporeo e periodo del giorno (sulle ascisse sono riportati i quaftro
gruppi di ore in cui sono state divise le giornate di cattura). Tutte le
specie mostrano un aumento di peéo nel corso del giorno; circa la meta di
questo aumento & probabilmente dovuta ad accumulo di lipidi per superare

la notte.
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RESUME

VARIATIONS SAISONNIERES ET JOURNALIERES DU POIDS DE QUATRE PASSEREAUX EN
AUTUMNE ET HIVER

En quatre années (1976-1980) de baguage effectuée pendant la pério-
de d'hdivernage (Octobre-Mars) on a recueilli des données sur les varia -
tions saisonniéres et journaliéres du poids corporel de quatre petits pas.
sereaux (Rouge-gorge, Troglodyte, Accenteur mouchet et Fauvette a téte
noire) qui sont communs dans la brousse et le bois méditerranéens pen-
dant 1l'automne et l1'hiver. La Fig. 1 montre (A = Rouge gorge, B = Troglo
dyte, C = Accenteur mouchet, D = Fauvette 3 téte noire) les variations du
poids (en grammes) de Octobre 3 Mars; pour chaque mois on a donné le nu-
mero des poids enregistrés, la moyenne, la deviation standard (rectangle
vertical) et l'intervallede variation des poids (ligne verticalg). La Fig.
2 montre la variation du poids corporel des Rouge-gorges hivérnants re-
pris au moins deux mois aprés la premiére capture. La diminution du poids
moyen enregistrée en Février et Mars est probablement due d& l'arrivée des
oiseaux migrateurs (Table 3, already ringed birds = oiseaux précédemment
baguagés repris en Décembre et en Mars; New birds = oiseaux capturés pour
la premiére fois en Décembre et en Mars). Il s'ensuivre donc que les oi-
seaux, hivernants dans l'emplacement d'é&tude, augmentent leur poids ju-

-squ'a Mars, méme lorsque la température du milieu augmente. Les varia -
tions saisonniéres du poid sont differentes de celles des passereaux mi -
grateurs trans-Sahariens , et des oiseaux hivernants dans les
climats froids.

La Fig. 3 montre la relation entre poids corporelsdes quatre espe -
ces et la période de la journée (sur l'abscisse on a reportées les qua-
tre tranches du jour dans lesquelles on a divisé les journées de prise).
Toutes les espéces montrent une augmentation de poids dans le cours de
la journée; probablement a peu prés la moitié de cette augmentation est
due a une accumulation de lipids a4 utiliser pendant la période de repos

nocturne.
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BIRD COMMUNITY OF THE MEDITERRANEAN FOREST OF

MIGLIARINO (PISA-CENTRAL ITALY)

Almo FARINA

Along the I[talian sea-coasts, lowland forests are very rare and re-
duced in extension. Near the town of Pisa a large wood, named "Selva Pi-

sana', persist. In this area I studied the avifauna in spring and autumn.

Study area

The Migliarino forest, 1500 ha wide, placed between the Tyrrheniam
sea and the Massaciuccoli lake, is characterized by a flat sandy ground
of sea origin. The ground morphology is typical of consolided sand dunes.
The vegetation is characterized by a high forest with trees in close ca-
nopy (20 m high) with dominant ?7Znus pinea planted by man and with seve-
ral spontaneous species as Quercus peduncolata, Alnus glutinosa, Fraxinus ozyphil
la, Fraxtinus ercelsior, Quercus tlexr and Pinus pirnaster. Periodical cuts and suc
cessive reafforestation with Pinus pirea, in small areas, increase the ve-
getational heterogenity. The undergrowth (2-3 m high) is dominated by
Erica arborea, Erica‘scoparia, Pubus sp. and Edera heliz. The grass layer is lac
king everywhere. Several canals cross the forest and little marshes are
present. The tree cover is about 100%, shrubs cover is very variable.
Wild-boars and Fallow-deers are abundant. Their activity produces a seve-
re stress to the grass and shrub layer.

Methods

The bird community was studied in two different periods: spring

Mugeo di Stor<a Jasurale della Lunigicra 1532 AL7CCETTA 5. 75-31
L azza Gramsol
A
/
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(from May 2nd to 30th 1979) and autumn (from November 9th to 16th 1979).
During the spring, birds were censused using the Line Transect Method
(all observations within 25 m from the transect are considered to “fall
within the mainbelt, while the rest are said to belong to the supplemen
tary belt. The main and supplementary are named survey belt (J3irvinen &
Vdisdnen 1975). In all I covered a transect 25 Km long. In the autumn I
used a Line Transect Method but without lateral limitation of the censu
sed area, using a time unit of 15'. I recorded only the frequency of oc
curence of each species during 28 time units, for a total of 7 hours of
observations.
The parameters employed for analysing the bird communities structu
re were:
S -~ Richness (Number of species);
H'- Shannon diversity (Shannon & Weaver 1963);
J'- Equitability (Lloyd & Ghelardi 1964);
d - Density (pairs / sz);
D - Dominance (importance of the single species in the community, a spe-
cies is said dominant when D > 0.05) (Turcek 1956);
Pl and pz-(single and two most abundant species) (Wiens & Dyer 1975);
Scb - Standing crop biomass (species weight / density;
Cb - Consuming biomass (species weight 0.7 / density);
Cb/Scb ratio - (Salt 1957);
w - Mean weigth: of species community;
% - non-Passeriformes and % migrants (summer and winter visitors});
T - Species turnover (net change in species composition from one season
to the next) (Wiens & Dyer 1975);

Si + S(i+1) : . . .
= - = nique to count i
T Sc v 51 7 S(i+D) where Si number of species uniqu ,
Si+l=hnumber of species unique to the next
successive count, and Sc = number of species common to both counts.
Results

The composition of the bird community in the two periods is indica -
ted in Tab. I and II. The birds breeding in Migliarino forest are 31,with
a total density of 224 pairs/sz. Eight species are dominant (i.e. D>0.0Y
Robin, Wren, Blackcap, Great Tit, Blackbird, Firecrest, Blue Tit and Nuth
ach. The density of nime species was too low to be evaluate with accuran-
cy. The migrant species (summer visitors) are 8 (25% of total number of
species): Nightingale, Turtle Dove, Melodiaus Warbler, Spotted Flycatcher,



1982 BIRD COMMUNITY 77

Guckoo, Wryneck, Lesser Grey Shrike and Red-backed Shrike. The percenta-
ge of non-Passeriformes is 25% of the total number of breeding species.
The mean body weight of the breeding community is 83.5 g. The birds pre -
sent during the autumn period are 30 (Tab. II and III).

Eight species are dominant (D>0.0S): Robin, Chaffinch, Firecrest,
Wren, Blackbird, Nuthach, Great Tit and Jay. Fifteen species were obser -
ved in so few occasions that it was impossible to evaluate the dominance
value. The migrants (wintering visitors) are: Song Trush, Dunnock and Si-
skin (13% of total number of species). The mean body weight of wintering
community is 67.5 g.

The results presented in Tab. IV indicate that small species (less
than 25 g body weight) dominate in this forest in both periods. The seaso
nal turnover T (between breeding and autumn period) is 48% (33% if we com
pare the dominant species only).

TABLE I - Composition of the breeding bird community (Migliarino Forest)
S =richness; d =density; D =dominance; Scb =standing crop biomass; Cb = Consu-
ming biomass.

%)
[a%
o

Scb Cb

1 Erithacus rubecula 30.5 0.1360 86.92 39.17
2 Trog lodytes tro¢ lodytes 27.0 0.1210 50.86 25.95
3 Sylvia atricapilla 26.3 0.1160 98.88 41.01
4 Parus maijor 24.0 0.1060 84 .00 35.59
5 Turdus merula 19.0 0.0840 345.4 89.28
6 Regulus ingicapillus 18.5 0.0827 19.72 11.81
7 Parus caeruleus 15.8 0.0700 32.73 16.23
8 sSitta europaea 13.4 0.0590 58 .96 23.62
9 Fringilla coelels 11.0 0.0480 50.60 19.75
10 Columba palumbus 6.0 0.0270 572.0 89.93
111 Dendrocopus majcr S.4 0.0240 86.40 23.20
112 Luseinia megarhynchos 4.7 0.0210 21.50 8.31
13 Garrulus glandarius 4.0 0.0170 139.2 29.61
14 Picus virtdis 3.6 0.0160 . 129.6 27.29
15 Certhia brachydactyla 3.6 0.0160 6.12 3.22
16 Hippolais polyglotta 2.7 0.012C 6.37 3.03
17 Streptcpelia turtur 2.0 0.0090 61.00 13.5
18 Phylloscopus collybita 2.0 0.0090 2.88 1.59
19 Sylvia melanocephala 1.7 0.0070 4.62 2.11
20 Aegithalos caudatus 1.0 0.0050 1.40 0.78
21 Muscicapa striata 0.6 0.0020 1.92 0.83
22 Buteo buteo ) 0.6 0.0020 101.5 13.43
23 Carduelis chlorts - - - -
24 Cuculus canorus - - - -
25 Carduelis carduelis - - - -
26 Jinx torquilla - - - -
27 Cisticola juncidis - - - N
28 Lantus collurio - - - -
29 Lanius minor - - - -
30 FParus ater - - - -
31 Gallinula chloropus - - - -
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TABLE IT - Birds community in the autumn in the Migliarino forest.

AVOCETTA 6

§ = Richness; d/T - no. occurences during 15' time unit of line transect;

D = Dominance.

S d/T D
1 Erithacus rubecula 8.9 0.1950
2 Fringilla coelebs 8.2 0.1800
3 Regulus igntcaptllus 4.0 0.0870
4 Troglodytes troglodytes 4.0 0.0870
5 Turdus merula 3.3 0.0725
6 Sitta ewropaea 2.8 0.0610
7 Parus major 2.6 0.0570
8 Garrulus glandarius 2.5 0.0540
Sl Certhia brachydactyla 1.8 0.0390
10 Prunella mcdularis 1.7 0.0370
11 Dendrocopus major 1.5 0.0332
12 Pieus viridis 1.3 0.0280
13 Columba palumbus 1.2 0.0260
14 Parus caeruleus 0.8 0.0170
15 fegitnalos caudatus 0.9 0.0190
16 Sylvia melanocephala - -
17 Carduelis spirus - -
18 Carduelis carduelis - -
19 Turdus philomelos - -
20 Motacilla alba - -
21 Sylvia atriecapilla - -
22 Cettia cettt - -
23 Corvus corone cornix - -
24 Phylloscopus collybita - -
25 Parus ater - -
26 Sturnus vulgaris - -
27 Carduelis chloris - -
28 Gallinula chloropus - -
29 Passer italiae - -
30 Passer montanus - -
TABLE III - Some characteristics of the bird community of Migliarino forest.
S = Richness; p,,p, = single and two most abundant species; w = Mean weight 9

of species community in g; d = pairs x k1112; Scb = Standing crop biomass g/kr”;
Cb = Consuming biomass g/k1112; ratio Cb/Scb; H' = Diversity; J' = Equitability;

% = non-Passeriformes; % migrant species.

0

Period S Py P, W d Scb Cb Cb/Scb H' J! Son .
Pass. Migr|

Spring 31 13.6 25.7 83.5 224 19715 5217 0.26 2.64 0.78 25 25

Autumn 30 19.5 37.5 67.5 - - - - 2.44 0.71 13 10

TABLE IV - Body size distribution of the bird communities in springand autumn.
Percent of individuals with body size in g.

<25 25-28 > 80
Spring 81.7 2.6 15.6
Autumn 77.9 18.0
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Discussion

The richness of Migliarino forest is high in comparison to other fo-
rested habitats of Northern Italy (Farina, 1981), and this probably de-
pends by the high patchiness (horizontal variability in the type of profi
le in a habitat, Mac-Arthur et al. 1962) of this man made forest.

On the contrary it is difficult to explain the little density of
birds. The factors probably reducing the bird abundance in this habitat,
are:

1) Presence of pure associations of Pinus pinea. These trees are subjec
ted to annual pruning, so mature trees present clean trunks with high
_canopies suitable only for few species (as Finches);
I1) Clearcuts of the understory;
III) Lack of the grass layer;
IV) High concentration of Wild-boars and Fallow-deers, that certainly di
sturbe birds breeding on the ground or at little height.

The dominance value of the single and two most abundant species is
typical of old succession stages, also the mean weight of species is typi
cal of communities of mature biomes. In effect we know that the weight of
species increases along a successional gradient (Odum, 1971; Ferry & Fro-
chot, 1970; Salt, 1957). The Ratio Consuming biomass/Standing crop bio -
mass is low, for instance, to the ones of other forested habitats of Nor-
thern Italy (Farina, 1981), and this i1s in accord with the results found
by Salt (1957) in American forest biomes, in which this value decrease a-
long 