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AUTUMN SEXUAL DISPLAY IN TREE SPARROWS 

PASSER MONTANUS L. AS A COMPONENT 

OF THE WINTER SURVIVAL STRATEGY

 
ABSTRACT: The evolution of organisms 

leads to the elimination of behaviors that are 
costly in terms of energy. One of such behaviors 
in the Tree Sparrow Passer montanus is the au-
tumn display during which these birds construct 
nests. The purpose of this paper is to find out if 
this behavior is a part of the strategy for winter 
survival.The study of Tree Sparrows was con-
ducted near Warsaw, Central Poland. During the 
breeding season, nest boxes were checked to re-
cord the presence of Tree Sparrow nests. Before 
the autumn display, breeding nests were dyed in 
order to identify nest material added in the pe-
riod of autumn display. Nestlings in nest boxes, 
juveniles, and adults captured in mist-nets were 
banded with different combinations of color 
bands to identify their age during visual observa-
tions in the period of autumn sexual display. Ju-
veniles and adults caught in mist-nets were classi-
fied as molted or not molted birds. In winter, nest 
boxes were checked to catch the birds roosting in 
them at night. Autumnal sexual display in Tree 
Sparrows is similar to the spring display. Both 
adults and juveniles leave the breeding colony in 
August and return after molt. They form pairs, 
copulate and build nests in fall. The autumn dis-
play is continued from the first ten days of Sep-
tember to early November. The number of Tree 
Sparrows participating in the autumn display 
increases with the percentage of the birds that 
completed molt in the population. In the first half 

of September, 16% of the population completed 
molt, while 99% in mid-October. On the average, 
adult birds formed pairs on 11 September (SD: 
7.7 days), and juveniles on 17 September (SD: 8.0 
days). Nest construction was started, on the aver-
age, 14.2±8.7 days after pairing. The advance in 
nest building was dependent on the time of pair 
formation. Intensive nest building took place in 
the last 10-days period of September and in Octo-
ber. Early in November, nest building ceased with 
the onset of cool weather. The last birds to pair 
did not construct complete autumn nests and in 
winter they roosted in shrubs or in tree crowns . 
The building of autumn nest as a consequence of 
the autumn display, serving as a roosting place in 
winter, can be a consequence of natural selection 
promoting this behaviour. 

KEY WORDS: autumn sexual display, pair 
formation, autumn nest building, strategy of win-
ter survival, Tree Sparrow, Passer montanus

1. INTRODUCTION

According to the rules of survival strate-
gy, energetically demanding behavior should 
be eliminated by natural selection (Stearns 
1992, Weiner  1999, Rick lefs  2000). Al-
though the autumn display in Tree Sparrows 
Passer montanus (L.) requires much energy 
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(Eberhardt  1994, Dolnik  1995, Ueta 
1999, Ober weger  and Gol ler  2001, Gi l 
and Gahr 2002, Ward and Slater  2005), 
it has been preserved, implying that it is im-
portant for survival of this species. For small 
sedentary passerines, winter is a difficult pe-
riod to survive, as decreasing temperatures 
and longer nights increase energy costs (An-
dreev 1980, Blem 1990, Pravosudov and 
Grubb 1997). In winter, Tree Sparrows feed 
on seeds of some weed species, the availabil-
ity of which is declining along the depth of 
snow cover (Kovács  1966, Pinowski  and 
Wójcik  1968, 1969, Pinowski  and Pi-
nowska 1985). Energy costs in winter can be 
reduced by roosting at night in a place lower-
ing energy loss (Andreev 1980, Pinowski 
et al. 2006a). In the case of Tree Sparrows this 
can be a nest built as a consequence of the 
autumn display. 

Autumn social displays have been de-
scribed in many bird species living in the 
temperate zone (Morley  1943, Kalela 
1958). This includes singing males, occupa-
tion and defense of territories, and pair for-
mation (L awn 1994, Weggler  2000, Forst-
meier  2002, Wingf ie ld  and S oma 2002). 
The gathering of nest material has also been 
observed for several bird species (Morley 
1943, L incoln et al. 1980).

In Europe, few species, for example the 
Rook Corvus frugilegus L. (C oombs 1978), 
the Starling Sturnus vulgaris L. (Feare  1984) 
are known to  lay eggs and as the Raven Cor-
vus corax L. rear nestlings in fall (Mearns 
and Mearns  1989). In heated buildings, 
House Sparrows Passer domesticus (L.) 
(Feare  1984) can also nest in winter (Snow 
1955, Matyuhin and Ivanitsk i i  1984, 
Kozak 1988). Whereas in North America, 
fall breeding was recorded in 69 of the 441 
terrestrial species surveyed (Koenig  and 
Stahl  2007). The authors of this list included 
pigeons and doves breeding from early spring 
until late fall, and the species breeding at any 
time of the year, dependent of the available 
food supply, such as Loxia spp. Many of these 
species were  nesting in fall only in popula-
tions occupying southern states of the USA.

As a result of the mechanisms of natural 
selection, these autumnal displays can vary 
for different species (Logan and Hyatt 
1991, S oma and Wingf ie ld  1999, We-

ggler  2000, Forstmeier  2002). Autum-
nal displays in Tree Sparrows are almost 
as intensive as in spring. That is, like in 
spring, males select nest sites in fall (in our 
case nest boxes), attract females at them, 
females select males, and they form pairs, 
build nests, and copulate (Pielowski  and 
Pinowski  1962, Pinowski  1966, 1967, 
García-Navas  et al. 2008), but egg lay-
ing in fall was noted only on one occasion 
(Hasse  1962).

The purpose of the present study is 
to determine the relationship between the 
date of pair formation and the advance-
ment of nest building during autumnal dis-
plays in the Tree Sparrow, and to find out 
whether the advancement in the building 
of autumn nests can be a part of the strat-
egy for winter survival.

2. STUDY AREA

We studied Tree Sparrows during the 
years 1959–1973 (some analyses are based 
on the materials originating from shorter 
periods indicated in the paper) in villages 
and forest edges located 15 km northwest 
of Warsaw (52º20’N; 20º50’E), between the 
Kampinoski National Park and the Vis-
tula River. The study was conducted in a 
suburban farmland with very small crop 
fields and extensive farming. Typical crops 
consisted of potatoes and rye interspersed 
with weeds. In gardens, vegetables were the 
dominant crop, often also with weeds . In 
the years of intensive observations of the au-
tumn display, that is from 1 September to 10 
November 1961, the mean daily temperature 
was 11.1±3.8oC, the minimum temperature 
was –1.9oC, and the maximum was +29.4oC. 
In 1962, the respective temperatures were 
9.0±3.9oC, -6.6oC and + 27.6oC. Thick snow 
cover occurred in the winters 1962/1963, 
and l964/1965. The study area is described 
in detail in the following papers: breeding 
colonies in Pinowski  1966, 1967, 1968, 
weed communities in Kotowska 1988, 
Wójcik  and Kmošek 1988, production of 
seeds in weeds in Pinowski  and Wójcik 
1968, 1969, and the effect of buildings on 
rural environment in Mackin-Rogalska 
et al. 1988. 
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3. MATERIALS AND METHODS

In each of these sites, that we called 
breeding colonies, from 27 to 144 nest boxes 
were erected on tree trunks, the damaged 
boxes being replaced with new ones. Nest 
boxes were cleaned in spring before the 
breeding season. All of them were checked 
at least once a week during the breeding sea-
son, from April to end of August prior to the 
autumn occupancy, and nest contents were 
dyed to see whether the birds added new ma-
terial during the autumnal displays. After ces-
sation of autumnal displays, in the first days 
of November, the boxes were checked again. 
They contained 321 nests in various stages of 
construction, built during the autumnal dis-
play period. Stages of construction included: 
1 – empty box, 2 – old nest without addition 
of autumn nest, 3 – addition of the base or 
lining, or the base and lining over the old 
nest or in empty box, 4 – all layers (the base, 
lining and roof) built on the old nest.

During the breeding season the nestlings, 
at least eleven days old, were individually 
marked with an aluminum band, and plastic 
bands of various colors, so that the following 
groups could be distinguished: 1) adults, 2) 
juveniles  banded as nestlings before 19 June 
(1st brood), 3) juveniles banded as nestlings 
after 19 June (2nd and 3rd broods), 4) juve-
niles caught in mist-nets, and 5) juveniles or 
adults without bands. In the autumn periods 
of 1961 and 1962 (September to November), 
sexual behavior of birds marked with color  
bands was observed in detail in one of the 
breeding colonies, called “Station”, which was 
situated in a loose pine forest surrounding the 
buildings of the Field Station of the Institute 
of Ecology Polish Academy of Sciences. The 
Field Station is located 0.8 km from the forest 

edge. The autumn sexual behavior (chirping, 
display, copulation, fights, nest building, etc.) 
was watched through binoculars (10 × 50) at 
35 nest-boxes in the colony. We assumed that 
the day when  the male accepted the female 
was the date of pair formation, and that joint 
nest building and attempts at copulation con-
firmed pair formation. . 

In 1961, 74 h 33 min, and in 1962, 196 h 
of observations were carried out in the colony 
“Station”. Between 25 August and 30 Novem-
ber of 1960–1965, 1144 Tree Sparrows were 
captured in mist-nets from flocks foraging 
in arable fields in the afternoon to examine 
the stage of molt and, consequently, their 
readiness to begin the autumn display. Both 
the birds that completed molt and the birds 
in the course of molting foraged together 
in crop fields in the afternoon (Pinowski 
1966, 1967, 1968). Mean numbers of Tree 
Sparrows per h noted in 10-day periods dur-
ing the autumn display were used.

The standardized time for each bird was 
calculated with reference to the mean num-
ber of days from the date of pair formation 
for respective age groups. Kruskal-Wallis 
ANOVA was used to assess the age of Tree 
Sparrows in relation to the date of pair for-
mation, and differences in the stage of nest 
construction in relation to the date of pair 
formation during autumnal displays.

4. RESULTS

Adults and juveniles left the breeding 
colony when the young of the last brood (3rd) 
fledged in August, and they came back after 
molt in the first ten-day period of September. 
The percentage of birds that completed molt 
increased rapidly so that in mid-October al-
most all Tree Sparrows were in new plumage 

Table 1. Proportion of Tree Sparrows with completed molt during the autumn display (years 1960–
1965). χ2 = 712.62, df = 6, P ≤ 0.001

Period n % after molt

16–31 Aug 369 6

1–15 Sep 385 16

16–30 Sep 156 32

1–15 Oct 212 99

16–30 Oct 127 99

1–15 Nov 40 100

16–30 Nov 11 100
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Fig. 1. Mean numbers of Tree Sparrows per hour noted in 10-days periods during the autumn display.

Fig. 2. The date of pair formation in the autumn display in relation to the age of Tree Sparrows. Age: 
1 – both mates are juveniles, 2 – both mates are juveniles, but at least one bird of the 1st brood in pair, 
3 – one or two adults paired (Kruskal-Wallis ANOVA; H2 = 5.92, N = 42, P = 0.052). The standard-
ized time for each bird was calculated with reference to the mean number of days from the date of pair 
formation for respective age groups. Negative values below the mean refer to the pair formation earlier 
than the mean for a given age group, and positive values above the mean refer to the pair formation later 
than the mean number of days.

162
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Fig. 3. The stage of nest construction in relation to the date of pair formation during autumnal displays. 
Nest stage: 1 – empty box, 2 – old nest without addition of autumn nest, 3 – addition of the base or lin-
ing, or the base and lining over the old nest from the breeding season, 4 – all layers (the base, lining and 
mound roof) built on the old nest from the breeding season. Positive and negative values as in Fig. 2. 
Kruskal-Wallis ANOVA: H3 =13.93, N = 79, P = 0.003.

Fig. 4. Number of Tree Sparrows gathering nest material in 10-days periods during autumnal display 
(mean number of birds per hour of observation).
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(Table 1). The increasing proportion of molt-
ed birds was associated with increasing num-
bers of birds participating in autumnal dis-
plays, including those birds already holding 
a nest box and those searching for a nest box 
(Fig. 1). On the average, adult males formed 
pairs on 11 September (SD: 7.7 days, n = 24) 
and juveniles on 17 September (SD: 8.0 days, 
n = 16) (χ2 = 2.276, df = 38, P = 0.028) (Fig. 
2). The advance in nest building was depen-
dent on the time of pair formation. The latest 
paired birds did not construct autumn nests 
(Fig. 3), especially that nests were built, on 
the average, 14.2±8.7 days (n = 31) after pair 
formation. 

Adult birds started nest building in the 
first 10-d period of September, followed by 
juveniles. The intensive nest building took 
place in the last 10-d period of September 
and in October (Fig. 4). Early in November, 
nest building ceased with the onset of cool 
weather. The autumn nests constructed in 
nest boxes that were empty during the breed-
ing season typically were lacking a roof (Ta-
ble 2).

5. DISCUSSION

To our knowledge, this is the first study 
investigating the relationship between time 
of pair formation and advancement of nest 
building during autumnal displays. Our data 
show that Tree Sparrows returned to the 
breeding colony late in August or early in 
September, depending on the weather. The 
number of birds displaying and then forming 
pairs increased with the growing proportion 
of individuals that completed molt. Nest-
building did not begin until pairs formed and 
then the number of birds building nests in-
creased. Autumnal displays in Tree Sparrows 
continued through September and October. 
After 10 November, Tree Sparrows gathered 
nest material only occasionally in our study 
area. Tree Sparrows that constructed autumn 

nests in empty boxes did not complete their 
nests, and typically they did not build a roof. 

Our study shows that the time at which 
the pair forms depends on age and deter-
mines how advanced the nest construc-
tion will be in autumn. Adults arrived first, 
and juveniles, especially from later broods 
that completed molt arrived later, and con-
sequently, occupied less attractive boxes 
(e.g. empty). The males take possession of 
nest-boxes and females make their choice 
from displaying males (Pinowski  1965, 
Pinowski  and Noskov 1981, Pinowski 
et al. 2006b). Pairs of Tree Sparrows use the 
autumn nest in winter for roosting at night 
(Pinowski  1965, 1967, Pinowski  et al. 
2008). Our preliminary data show that ju-
venile Tree Sparrows from later broods have 
lower chances of winter survival than adults 
and juveniles from the first broods (Pinows-
ka et al. 1995). This may be due to poorer in-
sulation of incomplete nests built during the 
autumnal displays (Pinowski  et al. 2006b).
The sooner they mate, the more time they 
have to build a nest in the period of autumnal 
displays and before the onset of cold weather 
early in November. That is also why the ad-
vance of nest construction depends on the 
time of pair formation. Early pair formation 
in the period of autumnal displays, that is a 
precondition for building an autumn nest, 
should be promoted by natural selection as 
it can enhance winter survival (Pinowski 
et al. 2008).

Many studies have investigated singing 
and defense of territories during autumnal 
displays and pair formation (Yamagishi 
1991, Weggler  2000, Forstmeier  2003). 
Few studies have investigated the intensity of 
singing and aggression during autumnal dis-
plays (Hegner  and Wingf ie ld  1986, Gn-
ielka  2001, Recholf  2003). Many authors 
note that nests were built in the autumn, but 
identify them as overnight and winter nests 
(Buttemer et al. 1987, Mazgajski  2002, 

Table 2. Types of Tree Sparrow nests built in empty boxes during the autumn display

Nest type n %

Base 13 46

Lining 3 11

Base and lining 12 43

Complete nest: base, lining and roof 0 0
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Michalek and Miett inen 2003, Ander-
son 2006). Some authors argue that Tree 
Sparrows build autumn nests as a shelter for 
winter, and they were not related specifically 
to autumnal displays (Creutz  1949, 1960, 
Kei l  1961), but the majority of authors 
suggest that nest building is a consequence 
of autumnal displays (B erck 1961–1962, 
Decker t  1962, Turček 1962, Pinowski 
1965, Summers-Smith 1995).

There are no studies investigating Tree 
Sparrow’s hormonal changes during autumn 
display. House Sparrows nesting outside 
buildings show less autumn display (Heg-
ner  and Wingf ie ld  1986) than Tree Spar-
rows. House Sparrow’s testosterone levels in 
October and November were low (Hegner 
and Wingf ie ld  1986). Other bird species 
that defend their territories and mate in au-
tumn have also very low level of testosterone 
(S oma and Wingf ie ld  1999, Wingf ie ld 
and S oma 2002), however bird species that 
show autumn territorial aggression, pair 
bonding and build nests in sexual contexts in 
autumn (as do Tree Sparrows) have autumnal 
peaks of testosterone content (Wingf ie ld  et 
al. 1997).

The mechanisms of natural selection de-
termining the autumn display can vary for 
different species (Logan and Hyatt  1991, 
S oma and Wingf ie ld  1999, Weggler 
2000, Forstmeier  2002). Hegner  and 
Wingf ie ld  (1986) suggested that autumnal 
displays are adaptive because: 1/ they allow 
individuals to initiate reproduction earlier in 
the subsequent spring, a factor that normally 
correlates with increased breeding success; 
2/ through the opportunity to establish pair 
bonds and nesting sites in the autumn, thus 
being able to take advantage of favorable 
conditions as soon as possible in the follow-
ing spring; 3/ females that form pair bonds 
in the autumn also may be able to survive 
the winter months with greater amounts of 
protein and fat reserves because they are able 
to feed with less interruption from unpaired 
males. Females with greater nutrient reserves 
at the end of winter are able to lay larger and 
earlier clutches of eggs. 4/ for House Sparrow 
and other multi-breeders [e.g. Mimus poly-
glottos (L.) Logan, 1992] – pairs that initiate 
breeding earlier fledge more young as early 
nesting allows individuals to attempt more 

broods each season. Similar mechanism can 
be observed in Tree Sparrows. However, this 
species experiences winter mortality of ap-
proximately 85% (Pinowski  1968) and be-
havior promoting winter survival must be 
favored by natural selection.

According to Summers-Smith (1995) 
the Tree Sparrow evolved at the end of the 
Pleistocene in the valley of the Yellow River, 
north-eastern China, and is adapted to the 
use of rice, like the House Sparrow to the use 
of wheat. This is a bird of continental climate 
with severe winters but low precipitation, 
thus, a thin snow cover. It is more resistant to 
frost than the House Sparrow. In the Yakutsk 
(Russia) during extremely acute winters of 
the 1920s, the House Sparrow went extinct 
but the Tree sparrow survived (Nakhod-
kin 1988). In Poland it is not abundant in 
mountains with a thick layer of snow and 
it nests up to the height of 700 m above 
sea level (Mackowicz  et al.1970, D yrcz 
et al.1991,Walasz  and Mielczarek 1992), 
occasionally observed up to 880 m above sea 
level (Cichocki  after Walasz  2000). Its dis-
tribution in montane areas of other countries 
is similar (B ezzel  1987, Z ang 1993). 

In winter, Tree Sparrows live on seeds of 
several weed species such as Echinochloa crus 
gali (L.) P.B., Setaria viridis (L.) P.B., S. glau-
ca (L.) P.B., Digitaria ischaemum (Schreb.) 
Muchlenb., and Polygonum aviculare L. 
(S omfai  1954, Kovács  1966, Simeonov 
1963, Pinowski  and Wójcik  1968, 1969, 
Kr išt in  1984). These weeds have soft stems 
that can be covered already with a thin layer of 
snow. Such weeds as Chenopodium album L. 
and Amaranthus retroflexus L. protrude from 
a snow layer 15–20 cm deep (own observa-
tions, Tomiałojć  after D yrcz  et al. 1991, 
Witkowski  1964), but Tree Sparrows do not 
eat their seed readily (Pinowski  et al. 1973). 
Under the conditions in the study area sub-
jected to extensive management, the density 
of Tree Sparrows was determined by snowy 
winters such as that in 1962/1963, when the 
population of these birds broke down, and 
they abandoned breeding sites in marginal 
habitats located far from human habitations 
and forest edges (Pinowski  1967).

A critical period for Tree Sparrows is win-
ter, and in particular, survival of long winter 
nights (Pinowski  and Myrcha 1970). Win-

165
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ter survival for young birds depends on the 
date of fledging. The younger the birds, that 
is, from later brood, have a lower chance to 
survive over winter (Pinowska et al. 1995). 
The younger the bird, the less time it has in 
the period of autumn display for pair forma-
tion and building an autumn nest (this pa-
per). Young birds do not build autumn nests 
or cease building at an early stage, and they 
do not roost at night in nest boxes but in tree 
crowns or shrubs (Pinowski  et al. 2008).

For nocturnal roosting, Tree Sparrows 
select nest boxes with respect to their insulat-
ing value, that is, in the following order: au-
tumn nests built over nests from the breeding 
season, autumn nests built in empty boxes, 
nests from the breeding season, and empty 
boxes (Pinowski  et al. 2008). Birds roosting 
in nest boxes with autumn nests over breed-
ing nests can save even 36% of the energy, 
whereas less than half of that in empty boxes 
(Pinowski  et al. 2006a). The survival of 
winter nights can depend even on minimal 
energy saving (Houston and McNamara 
1993). This is why natural selection is likely 
to promote such a costly behavior as autumn 
display.

Many authors observed that snow cover 
precluding the access to food, along with low 
temperatures accounted for declines in Tree 
Sparrow populations (e.g. Pinowski  and Pi-
nowska 1985, Z ang 1993). In some Euro-
pean countries, the decline in the Tree Spar-
row population in farmland since the 1980s 
can be attributed to the intensification of ag-
riculture (plowing stubble fields, application 
of herbicides) and its limiting effect on food 
supply in winter (e.g. Summers-Smith 
1989, 1995, Z ang 1993, Winkel  1994, 
Sir iwardena et al. 2006, Wretenberg et 
al. 2007). Only B oth et al.(2002) argue that 
the decline in the number of Tree Sparrows 
in the Netherlands is due to a reduced breed-
ing success, rather than to increased winter 
mortality. The majority of authors consider 
winter mortality as the most important fac-
tor determining population size of the Tree 
Sparrow. The building of autumn nest as a 
consequence of the autumn display is a part 
of the strategy for winter survival.

ACKNOWLEDGEMENTS: The authors 
are very indebted to Jerzy Bańbura, Charles Blem 
and John Wingfield for careful revision of the 
first draft of the text. The study was supported by 
Ministry of Science and Information of Poland 
(grant No. 3 PO4F 060 24). The methods applied 
in this study conformed to the regulations valid 
in the 1960s when the study was conducted.

6. REFERENCES

Anderson T.R .  2006 – Biology of the ubiquitous 
House Sparrow from genes to population – Ox-
ford Univ. Press, Oxford, New York, 547 pp.

Andreev A.V.  1980 – Adaptacija ptic k zimnim 
uslovijam subarktiki – Izd. Nauka, Moskva, 
174 pp.

B erck K.H.  1961–1962 – Beiträge zur Ethologie 
des Feldsperlings (Passer montanus) und des-
sen Beziehung zum Haussperling (Passer do-
mesticus) – Vogelwelt, 82:129–175, 83: 8–26.

B ezzel  E .1987 – Verbreitung und Dynamik von 
Haus- und Feldsperling (Passer domesticus, P. 
montanus) am bayerischen Nordalpenrand 
– Bonn zool. Beitr. 38: 9–18.

Blem C.R .1990 –  Avian energy storage – Curr. 
Ornithol. 7: 59–113

B oth Ch. ,  Visser  M.E. ,  van Balen H.  2002 
– De opkomst en ondergang van een popu-
latie Ringmussen Passer montanus – Limosa, 
75: 41–50. (with English summary).

Buttemer W.A. ,  Astheimer L.B.  Weath-
ers  W.W.,  Hayworth A.M.1987 – Energy 
saving attending winter–nest use by Verdins 
(Auriparus flaviceps) – Auk, 104: 531–535.

C oombs F.  1978 – The Crows A study of the 
Corvids of Europe – B.T. Batsford, London, 
255 pp.

Creutz  G.  1949 – Untersuchungen zur Brutbi-
ologie des Feldsperlings (Passer m. montanus 
L.) – Zool. Jahrb. 78: 133–172.

Creutz  G.  1960 – Die Nächtingungsweise von 
Höhlenbrütern in künstlichen Nistgäten – 
Falke, 7: 121–125, 158–160.

Decker t  G.1962 – Zur Ethologie des Feld-
sperlings (Passer montanus L.) – J. Orn. 103: 
428–486.

D yrcz  A. ,  Grabiński  W. ,  Stawarczyk T. , 
Witkowski  J.  1991 – Ptaki Śląska [Birds of 
Silesia] – Uniwersytet Wrocławski, Zakład 
Ekologii Ptaków, Wrocław, 526 pp.

Dolnik  V.R .  1995 – Resursy energii i vremeni 
u ptic v prirode – Tr. Inst. Zool. RAN, 179: 
5–360. (in Russian).

Eberhardt  L .  S .  1994 – Oxygen consumption 
during singing by males Carolina wrens Thyo-
thorus ludovicianus – Auk, 111: 124–130.

166

journal 17.indb   166journal 17.indb   166 2009-03-14   09:49:232009-03-14   09:49:23



Autumn sexual display in Tree Sparrow

Feare  C.  1984 – The Starling – Oxford Univ. 
Press, Oxford, 315 pp.

Forstmeier  W.  2002 – Benefits of early arrival 
at breeding grounds vary between males – J. 
Anim. Ecol. 71: 1–9.

García  –  Navas  V. ,  Arroyo L. ,  Sanz J. J. 
2008 – Nestbox use and reproductive pa-
rameters of Tree Sparrows Passer montanus: 
are they affected by the presence of old nests 
– Acta Ornithol. 43: 32–42.

Gi l  D. ,  Gahr  M.  2002 – The honesty of bird 
song: multiple constrains for multiple traits 
– Trends Ecol. Evol. 17: 133–141.

Gnielka  R .  2001 – Über die Aggressivität der 
Amsel im Herbs – Orn. Mitt. 53: 192–195.

Hasse  H.1962 – Ein frisches Ei vom Feldsper-
ling (Passer montanus) im November – Orn. 
Mitt. 14: 214.

Hegner  R .E. ,  Wingf ie ld  J.C.  1996 – Gonad-
al development during autumn and winter in 
House Sparrows – Condor, 88: 269–278.

Houston A.L. ,  Mc Namara J.M.  1993 – A 
theoretical investigation of the fat reserves 
and mortality levels of small birds in winter 
– Ornis Scand. 24: 205–219.

Kalela  O.  1958 – Über außerbrutzeitliches ter-
ritorialverhalten bei Vögeln – Ann. Acad. Sci. 
Fenn. Ser. IV, Biol. 42: 1–42.

Kei l  W.  1961 – Benutzung von Nisthöhlen durch 
Vögel im Winter – Angew. Orn. 1: 29–31.

Koenig  W.D. ,  Stahl  J.T.  2007 – Late summer 
and fall nesting in the Acorn Woodpecker 
and others North American terrestrial birds 
– Condor, 109: 334–350. 

Kotowska J.  1988 – Ruderal plants of Warsaw 
suburban zone on example of Łomianki envi-
ronments – Pol. Ecol Stud. 14 : 59 – 95.

Kovács  B.  1966 – Néhány énekesmadarunk téli 
gyommagfogyasztásának és gyommagterjesz-
tésének problémája – Különlenyomat a Deb-
receni Agártudományi Főiskola Tudományos 
Közleményeiből 119–132 (in Hungarian with 
Russian and German summaries).

Kozak V.  1988 – Das Nisten des Hausspätzes in 
der Winterzeit – Zpr. Morav. Ornithol. Spolku 
41: 124–125.

Krišt in  A.  1984 – Ernährung und 
Ernährungsöekologie des Feldsperlings Pass-
er montanus in der Umgebung von Bratislava 
– Folia Zool. 33: 143–157.

Lincoln G.A. ,  R acey P. ,  Sharp P.J. ,  and 
Klandorf  H.  1980 – Endocrine changes as-
sociated with spring and autumn sexuality of 
the Rook, Corvus frugilegus – J. Zool. (Lond.) 
190: 137–153.

L awn M.R .  1994 – Late territorial behavior of 
Willow Warblers Phylloscopus trochilus – J. 
Avian Biol. 25: 303–307.

Logan C.A.  1992 – Testosterone and reproduc-
tive adaptations in the autumnal territoriality 
of Northern Mockingbirds Mimus polyglottos 
– Ornis Scand. 23: 277–28.

Logan C.A. ,  Hyatt  L .E.  1991 – Mate at-
traction by autumnal song in the Northern 
Mockingbird (Mimus polyglottos) – Auk, 108: 
429–432.

Mackin-Rogalska  R . ,  Pinowski  J. ,  S olon 
J. ,  Wójcik  Z.  1988 – Changes in vegetation, 
avifauna, and small mammals in a suburban 
habitat – Pol. Ecol. Stud. 14: 293–330.

Mackowicz  R . ,  Pinowski  J. ,  Wieloch M. 
1970 – Biomass production by House Spar-
row (Passer d. domesticus L.) and Tree Spar-
row (Passer m. montanus L.) populations in 
Poland – Ekol. pol. 18: 465–501.

Matyuhin A.V. ,  Ivanitsk i i  V.V.  1984 
– Rozmnoženie domovogo vorob’la v okrest-
nostjach Moskvy (In: Pticy i gorodskoj 
landšaft) – Izd. Schumanausas, Vil’njus , pp. 
95–96 (in Russian).

Mazgajski  T.  2002 – Does the Great Spotted 
Woodpecker Dryocopus major select holes for 
roosting? – Pol. J. Ecol. 50: 99–103.

Mearns  R . ,  Mearns  B.  1989 – Successful au-
tumn nesting of Raven – Scott. Bird, 15: 179.

Michalek K. ,  Miett inen.  J.  2003 – Den-
drocopos major Great Spotted Woodpecker 
– BWP Update 5: 101–184.

Morley  A.  1943 – Sexual behavior in Brit-
ish birds from October to January – Ibis, 85: 
132–158.

Nakhodkin N.A.  1988 – Osobiennosti 
podderžanija energičeskogo balansa polevykh 
i domovykh vorobl’ev,punoček zimujuščikh v 
centralnoj Jakutii (In: Ekologčeskaja energeti-
ca životnykh, Ed. S.N. Postnikov) – Sb. Nauč. 
Tr. Ural Oddl. Akad. Nauk SSSR, pp. 40–50. 
(in Russian).

Ober weger  K. ,  Gol ler  M.  2002 – The meta-
bolic cost of birds song production – J. Exp. 
Biol. 204: 3379–3388.

Pie lowski  Z. ,  Pinowski  J.  1962 – Autumn 
sexual behaviour of the Tree Sparrow – Bird 
Study, 9: 116–122.

Pinowska B. ,  Pinowski  J. ,  M.Barkowska 
M.  1995 – Effect of nesting history on surviv-
al of young Passer montanus after fledging(In: 
7th European Ecological Congress, Ecological 
Processes: Current Status and Perspectives, 
Abstracts, Eds. A. Demeter, L. Peregovits) 
– Hungarian Biological Society, Budapest, pp. 
194.

Pinowski  J.  1965 – Overcrowding as one of the 
causes of dispersal of young Tree Sparrows 
– Bird Study, 1: 27–33.

167

journal 17.indb   167journal 17.indb   167 2009-03-14   09:49:232009-03-14   09:49:23



Jan Pinowski et al.

Pinowski  J.  1966 – Der Jahreszyklus der Brut-
kolonie beim Feldsperling (Passer montanus 
L) – Ekol. pol. 14: 145–174.

Pinowski  J.  1967 – Auswahl des Brutbiotops 
beim Feldsperling (Passer m. montanus [L.] 
– Ekol. pol. 15: 1–30.

Pinowski  J.  1968 – Fecundity, mortality, num-
bers and biomass dynamics of a population of 
the Eurasian Tree Sparrows (Passer m. monta-
nus L.) – Ekol. pol. A 16:1–58.

Pinowski  J. ,  Haman A. ,  Jerzak L. ,  Pi-
nowska B. ,  Grodzki  A. ,  Haman K. 
2006a – The thermal properties of some nests 
of the Eurasian Tree Sparrow Passer m. mon-
tanus – J. Therm. Biol. 31: 573–581

Pinowski  J. ,  Myrcha A.  1970 – Winter fat 
deposition in the Tree Sparrow (Passer m. 
montanus L.) – Bull. Acad. pol. Sci. II, 18: 457 
–463. (in Russian)

Pinowski  J. ,  Noskov A.G.  1981 – Period 
osennogo toka i pereraspredelenija po terri-
tory (In: Polevoj vorobej, Ed. G.A. Noskov) 
– Izd. Leningradskogo Univ. Leningrad pp. 
200–206. (in Russian) 

Pinowski  J. ,  Pinowska B.  1985 – The ef-
fect of the snow cover on the Tree Sparrow 
(Passer montanus) survival – Ring, 124–125: 
51–56.

Pinowski  J. ,  Pinowska B. ,  Barkowska M. , 
Jerzak L . ,  Z duniak P. ,  Tr yjanowski  P. 
2006b – Significance of the breeding season 
for autumnal nest-site selection by the Tree 
Sparrow Passer montanus – Acta Ornithol. 
41: 83–87.

Pinowski  J. ,  Pinowska B. ,  Chernetsov 
N. ,  Romanowski  J. ,  S ierakowski  K. 
2008 – Are the nests built by Tree Sparrows 
in autumn a consequence of autumn display 
or an adaptation for winter survival? – Acta 
Ornithol. 43: 185–195.

Pinowski  J. ,  Tomek T. ,  Tomek W. 1973 – 
Food selection in the Tree Sparrow, Passer m. 
montanus (L.), Preliminary report (In: Pro-
ductivity, population dynamics and system-
atic of granivorous birds, Eds. S.C. Kendeigh, 
J. Pinowski) – PWN, Warszawa, pp. 263–273.

Pinowski  J. ,  Wójcik  Z.  1968 – Produkcja 
chwastów na polach i stopień wyżerowania ich 
nasion przez wróble polne (Passer montanus 
L.) [Production of weeds in fields and degree 
to which their seeds are consumed by the Tree 
Sparrow (Passer montanus L.)] – Ekol. pol. Ser. B 
14: 297–301. (in Polish with English summary).

Pinowski  J. ,  Wójcik  Z.  1969 – Die Unkraut-
produktion auf den Feldern  und die Ausnut-
zung des Unkrautsamens durch die Feldsper-
linge (Passer montanus L.) – Der Falke, 16: 
256–261.

Pravosudov V.V. ,  Grubb Jr.T.C.  1997 
– Energy management in passerine birds dur-
ing the nonbreeding season. A review – Curr. 
Ornithol. 14: 189–234.

Rechholf  J.H.  2003 – Aggressivität, Herbsge-
sang und Bestandsdichte der Amsel Turdus 
merula – Orn.Mitt. 55: 230–231.

Rick lefs  R .E.  2000 – Density, dependence, 
evolutionary optimization, and the diversifi-
cation of avian life histories – Condor, 102: 
9–22.

Simeonov S .D.  1963 – Prouchvane v’rkhu 
khranata na polskoto vrabche (Passer monta-
nus (L.) v Sofiïsko – Izv. Zool. Inst. Muz. 14: 
93–109. (in Bulgarian with Russian and Ger-
man summaries).

Sir iwardena G.M. ,  Calbrde N.A. ,  Vick-
er y  J.A. ,  Suther land W.J.  2006 – The ef-
fect of the spatial distribution of winter seed 
food resources on their use by farmland birds 
– J. Appl. Ecol.: 628–639.

Snow D.W. 1955 – The abnormal breeding of 
birds in the winter 1953/54 – Brit. Birds, 48: 
120–126.

S oma K.K. ,  Wingf ie ld  J.C.  1999 – Endocri-
nology of aggression in the non breeding sea-
son – (In: Proc. 22 Int. Ornithol. Congr. Dur-
ban, Eds. N.J. Adams, R.H. Slotow) – Bird Life 
South Africa, Johannesburg pp. 1606–1620. 

S omfai  E .  1954 – Adatok a házi és mezei veréb 
haszon és kártételéhez gyomortartalomvizs-
gálato alapján – Ann. Hist-nat. Mus. Hung. 
(S.N.) 5: 465–470.

Stearns  S .C.  1992 – The evolution of life histo-
ries – Oxford Univ. Press, Oxford, 249 pp.

Summers-Smith J.D.  1989 – A history of the 
status of the Tree Sparrow in the British Isles 
– Bird Study, 36: 23–31.

Summers-Smith J.D.  1995 – The Tree Spar-
row – Publ. by J. Denis Summers-Smith, Guis-
borough, 205 pp.

Turček F. J.  1962 – Über die Nestreinigung der 
Felsperlinge (Passer montanus) in Nistgeräten 
zur Nachbrutzeit – Angew. Orn. 1: 80.

Ueta  M.  1999 – Cost of nest defense in Azure 
Winged Magpies – J. Avian. Biol. 30: 326–
328.

Walasz  K. ,  Mielczarek P.  1992 – Atlas 
ptaków lęgowych Małopolski 1985 – 1991 
[The atlas of breeding birds in Małopolska 
(south-eastern Poland) – BS Biologica sile-
siae, Wrocław, 522 pp.

Walasz  K.  2000 – Atlas Ptaków zimujących 
Małopolski [The atlas of wintering birds in 
Małopolska] – Małopolskie Towarzystwo Or-
nitologiczne, Kraków, 602 pp.

Ward S . ,  S later  P. J.B.  2005 – Raised thermo-
regulatory cost at exposed song posts increase 

168

journal 17.indb   168journal 17.indb   168 2009-03-14   09:49:242009-03-14   09:49:24



Autumn sexual display in Tree Sparrow

the energetic cost of singing for Willow War-
bles Phylloscopus trochilus – J. Avian. Biol. 36: 
280–286.

Weggler  M.  2000 – Reproductive consequences 
of autumnal singing in Black Redstarts (Phoe-
nicurus ochrurus) – Auk, 117: 65–73.

Weise  R . ,  Fahner t  E .  1992 – Zum Herbst-
und Winterrnestbau beim Feldsperling – Fal-
ke, 39: 48–52.

Weiner  J.  1999 – Życie i ewolucja biosfery [Life 
and biosphere evolution] – PWN, Warszawa, 
591 pp. (in Polish).

Wingf ie ld  J.C. ,  Jacobs  J. ,  Hi l lgar th N. 
1997 – Ecological constrains and the evolu-
tion of hormone-behavior interrelationship 
– Ann. New York Acad. Sci. 807: 22–41.

Wingf ie ld  J.C. ,  S oma K.K.  2002 – Spring 
and autumn territoriality in Song Sparrow: 
same behavior, different mechanisms?– Integ. 
and Com. Biol. 42: 11–20.

Winkel  W.  1994 – Zur langfristigen Bestand-
sentwicklung des Feldsperlinges (Passer mon-
tanus) im Braunschweiger Raum – Vogel-
warte, 37: 307–309.

Witkowski  J.  1964 – Obserwacje nad awifauną 
okolic Wrocławia w zimie 1962/63 [Winter 
1962/63 observations of birds near Wrocław] 
– Acta Ornithol. 8: 341–347.

Wójcik  Z. ,  Kmošek E.  1988 – Spatial differ-
entiation of segetal communities of Łomianki 
Commune and their changes over the last 
quarter of century – Pol. ecol. Stud. 14: 123–
143.

Withers  P.C.  1977 – Energetic aspects of re-
production by the Cliff Swallow – Auk, 94: 
718–725.

Wretenberg J. ,  L indstöm Å. ,  Svensson 
S . ,  Pät  T.  2007 – Linking agricultural poli-
cies to population trends of Swedish farm-
land birds in different agricultural regions – J. 
Appl. Ecol. 44: 933–941.

Yamagishi  S .1991 – The function of autumn 
song in the Siberian Meadow Bunting Ember-
iza cicides – Acta XX Congr. Inter. Ornithol. 
Christchurch. II: 1220–1228.

Z ang H.  1993 – Verschwinden einer Feldsper-
ling Passer montanus Population am nördli-
chen Harzrand – Vogelwelt, 114: 147–156.

Received after revising October 2008

169

journal 17.indb   169journal 17.indb   169 2009-03-14   09:49:242009-03-14   09:49:24




