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Abstract: Three species of cavity nesters potentially competitive with the Starling — the Great Spotted Woodpecker Dendrocopos 
major, Middle Spotted W oodpecker D. medius and Nuthatch Sitta europaea were studied in the years 1997-1999. The num ber of 
suitable nest sites for Starlings and competitive pressure were manipulated by increasing or decreasing the availability of nest 
boxes. Increased nest-site competition did not lead to significant changes in number among the studied species. The Starling 
w as found to take over up to 25% of holes chosen by Nuthatches for breeding. Increased availability of nest sites did not protect 
Nuthatches from cavity losses, but reduced their frequency. Only 20% of Nuthatch pairs that lost their holes renested 
successfully in the same breeding season. No impact of Starlings on breeding woodpeckers was noted.
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INTRODUCTION

The results of m any studies indicate that the num 
ber of available nest sites for cavity nesters is limited 
(review in: N ew ton 1994). Therefore interference com
petition for this environm ental resource is very fre
quently studied (e.g. Slagsvold 1975, M inot & Perrins 
1986, Sasvari et al. 1987, Gustafsson 1988, Barba & Gil- 
Delgado 1990, Finch 1990, M eek & Robertson 1994, 
Bechard & Bechard 1996). However, m ost results are 
based on nest box studies and  the problem  is generally 
less investigated in natural condition, w ith some pa
pers even show ing a surp lus of suitable nest sites 
(Rendel & Robertson 1989, W aters et al. 1990, Walan- 
kiewicz 1991).

European studies which deal w ith nest-site compe
tition have mainly concerned tits Parus major, P. caeruleus, 
and flycatchers Ficedula hypoleuca and F. albicollis (e.g.

Slagsvold 1975, D hondt 1977, D hondt & Eyckerman 
1980, M inot & Perrins 1986, Gustafsson 1987, Sasvari et 
al. 1987, East & Perrins 1988, D hondt 1989, Merila & 
Wiggins 1995, W alankiewicz & M itrus 1997). Relation
ships between other hole nesting species are investi
gated very rarely (Busse & G otzm an 1962, Barba & Gil- 
Delgado 1990).

The Starling Stum us vulgaris is able to u surp  the 
holes of m any prim ary and  secondary cavity nesters 
(e.g. Allen & Nice 1952, Busse & Gotzm an 1962, Weit- 
zel 1988, Ingold 1991,1994). The im pact of Starlings on 
other cavity nesting species has been studied in N orth 
America in great detail (e.g. Weitzel 1988, Ingold 1989, 
Kerpez & Smith 1990, Ingold 1991,1994). It w as found 
that Starlings m ay influence the populations and 
breeding biology of cavity nesters. Some species may 
even disappear from particular areas because of this 
competition (Weitzel 1988).
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Unlike in N orth America, com petition for nest sites 
betw een the Starling and  other hole nesting species is 
rarely stud ied  in Europe. In forest and  park  habitats the 
Starling m ainly utilizes holes excavated by the Great 
Spotted W oodpecker Dendrocopos major, and  less fre
quently those excavated by the M iddle Spotted D. medius 
(Mazgajski 1994). The N uthatch Sitta europaea often also 
builds its nests in both kinds of holes (Wesołowski 
1989, M azgajski 1994). Both Starlings and  Nuthatches 
have been found to prefer breeding in w oodpecker 
holes as opposed to natural cavities, and  m ay use the 
sam e holes in succesive years (W esołowski 1989). Star
lings m ight therefore be assum ed to be in strong com
petition for nest sites w ith the G reat Spotted W ood
pecker and  the N uthatch, while interference w ith the 
M iddle Spotted W oodpecker should  be smaller.

M any papers describe cases or even the frequent 
occurence of the usurpation  by Starling cavities in 
N orth  America (e.g. Shelley 1935, H owell 1943, Kilham 
1968, Ingold 1991, 1994), b u t sim ilar data for Europe 
are rare. N ilsson (1987) found that an  average of 8.2% 
of N uthatch nest holes w ere taken over by Starlings, 
w hile an  additional 6.3% w ere lost due to interference 
w ith w oodpeckers and  flycatchers. During a two-year 
study  in the Białowieża Prim aeval Forest no cases of 
the usurpation  of N uthatch  nest holes w ere noted, 
although this w as said to have happened in previous 
years (W esołowski & Stawarczyk 1991). Describing the 
breeding biology of the G reat Spotted W oodpecker, 
Tracy (1938) found that com petition w ith Starlings was 
responsible for 80% of the nesting failures of that 
w oodpecker.

Only prim ary cavity nesters (PCN's), i.e. w ood
peckers, are able to excavate new  holes after their loss. 
Secondary cavity nesters (SCN's), e.g. nuthatches, are 
not, for this reason, interference competition should 
influence the N uthatch population much more strongly. 
As Starlings readily accept nest boxes for breeding, it is 
easy to m anipulate the num ber of available nest sites 
for this species. A n increased num ber of potential nest 
sites should  reduce the com petitive pressure im posed 
by  Starlings on other cavity nesters breeding in natural 
holes.

The aim  of this study  w as to estimate the influence 
of Starlings on a population of N uthatches and  Great 
and  M iddle Spotted W oodpeckers — species poten
tially com petitive for sim ilar nest holes. Some other

param eters e.g. frequency of cavity losses, w ere also 
described.

STUDY AREA A N D  METHODS

The study  w as carried ou t in the 103-hectare Mło
ciny forest park  on the outskirts of W arsaw, Poland. 
The forest is in suburban  habitat bordered by a high
w ay and  the Vistula river. Tree stands mainly comprise 
mixed forest w ith Pine Pinus silvestris and  Oak Quercus 
sp. The central p art of the forest and banks of the Vis
tula have fragm ents of w et riverine forest with Alder 
Alnus glutinosa, Ash Fraxinus excelsior, White Poplar 
Populus alba, etc. The age of tree stands exceeds 100 
years, and  there are m any holes of both natural and 
w oodpecker excavated origin available to hole nesting 
birds. The location of the park  —  close to the city — 
enssures intensive hum an  penetration, although it is 
mostly the park  paths that are used for public recrea
tion leaving the m ajor part of the area relatively undis
turbed by hum ankind.

Ca 50 nest boxes suitable for Starlings were placed 
in the study  area in 1996. In subsequent years the num 
ber varied from  30 to 50. The years 1996-1999 (except
1998) w itnesses the breeding of ca 20-30 pairs of Star
ling (own data). In 1998, during  the first days of the 
Starling nest-building period, nest box entrances were 
closed and thus m ade unavailable to birds. The aim 
here w as to increase com petition for nest sites, as Star
lings had to breed in natural holes only, competing for 
them  w ith o ther cavity nesting species.

Detailed study  of cavity nesting species commenced 
in 1997. N uthatches and  w oodpeckers were mist-netted 
near tem porary feeders and individually marked. Al
m ost 50-70% of nesting pairs of N uthatches were 
ringed, along w ith  just a few  woodpeckers. In the pe
riod 1997-1999 the num ber of breeding pairs of w ood
peckers w as established on the basis of the num ber of 
nests found. Territories of pairs of N uthatches were 
determ ined in the years 1998-1999, and  the nest holes 
chosen distinguished on the basis of the singing of 
males and  especially entries by females w ith nest m a
terial. All observations w ere m ade in late March and 
April. Such holes w ere m onitored again in May, when 
the b irds w ere feeding their nestlings. In all but one 
case such holes w ere used by pairs observed in April,
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or by other b ird ' species, w hich suggested cavity usur
pation. W oodpeckers excavating holes w ere searched for 
In late April and  early May.

If holes w ere not found during  the nest-building 
stage observations w ere prolonged through the rest of 
the breeding season. W hen cases of hole usurpation  
w ere observed the entire territories of pairs losing their 
nests w ere searched thoroughly for a new  nest.

18 nest holes of N uthatches, 3 -5  of G reat Spotted 
W oodpeckers and  1 of M iddle Spotted W oodpeckers 
were found every year during  nest building. A ddi
tional nests of N uthatches (1-2), G reat Spotted (6-8) 
and M iddle Spotted (1) W oodpeckers w ere found 
during  the nestling phase. Estim ations of the frequency 
of usurpation of holes w ere confined to nests found 
during  the nest-building period.

In the course of the elaboration of data tw o obser
vations from 1998 w ere classified as "probable u su rp a 
tion". It seem s that Starling took over N uthatch  holes in 
both cases bu t I d id  not observe females entering w ith 
nest material; only singing m ales w ere recorded. In 
those territories o ther nests w ere not found, and  in one 
case the sam e pair b red  in the sam e hole in following 
year (unfortunately the second pair w as not ringed). 
The assum ption as to the probability of hole usurpation  
is based on results of N ilsson (1989) suggesting that 
over 70% of N uthatches bred  in the sam e holes in suc
cessive seasons.

RESULTS

A decrease in the num ber of suitable nest sites for 
Starlings, and  associated potential increase in interfer
ence com petition d id  not lead to m ajor changes in the 
num bers of breeding pairs of cavity nesters potentially 
exposed to com petition. In the year w hen  nest boxes 
w ere available to Starlings, 26-28 territories of N u t
hatches, 12 nests of G reat Spotted W oodpeckers and  2 
nests of M iddle Spotted W oodpeckers w ere found. 
This com pared w ith  25-28 of N uthatch  territories, 11 
nests of G reat Spotted W oodpeckers and  1 of M iddle 
Spotted W oodpeckers in the absence of nest boxes.

The availability  of su itable nest sites for Starlings 
(and other hole nesters) d id  not influence the fre
quency of loss of N u th a tch  cavities, even w hen  the 
tw o cases of "probable  u su rpa tion" (see M ethods)

w ere added  (x = 0.69, d f = 1, w ith  Yates correction 
for continuity, ns).

In 1998 w hen the num ber of suitable nest sites for 
Starlings decreased, som e 18 nests of N uthatches were 
found during the nest building stage, of w hich 3 were 
later taken over by Starlings. 2 cases classified as 
"probable Starling usurpation" also occured in that 
year. One further hole w as taken by Pied Flycatchers 
Ficedula hypoleuca. 30% of N uthatch holes were thus 
usurped (25% by Starlings; n = 20 w hen probable 
usurpation is included). In 1999, w hen the availability 
of suitable nest sites increased Starling com petition also 
took place. Two out of 18 N uthatch nests were 
usurped, and as in the previous year, one hole w as 
taken over by flycatchers. In total 17% of N uthatch 
holes w ere thus taken over by otner cavity nesters (11 % 
by Starlings).

Only one out 5 (20%) of N uthatch  pairs losing their 
holes to Starlings was found to have nested success
fully during  the same season. O ther two (individually 
m arked) pairs w ere observed during  the breeding 
season bu t they probably m igrated from the study  area 
subsequently.

During tw o years of study  no observation of com 
petition betw een Starlings and  w oodpeckers for freshly 
excavated holes w as made.

DISCUSSION

In Europe, the Starling, although a pow erful com 
petitor, is probably not able to influence the cavity 
nesting com m unity to a great extent. All the species 
concerned have occurred sym patrically for m any cen
turies, so those that lost their holes frequently in earlier 
times were able to develop various m ethods to avoid 
competition from Starlings.

It is probably for this reason that com petition for 
nest sites betw een cavity nesters in natural conditions 
in Europe is rather w eak (e.g. W alankiewicz 1991). 
Pairs that lost their nests w ere found to be present 
in their territory, while there w ere no effects of com 
petition on num bers. N uthatches in this s tu d y  lost 
17-30% of their holes. This is m ore than N ilsson (1987) 
found in South Sweden (average 14.5%), though in 
particular years he d id  obtain sim ilar results (range 
0-33%). It is interesting that both studies shoved a
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similar num ber of pairs losing holes and going to m ade 
second breeding attem pts (20% —  this study, 23% — 
Nilsson 1987).

In this study increased availability of nest sites 
(through the introduction of nest boxes) d id  not lead to 
a significant decrease in interference competition. It 
seems that even w hen various nest sites are available, 
Starlings m ay choose those that are m ore suitable and 
try to take over the holes even w hen they are occupied. 
Results suggesting that the provisioning of nest boxes 
does not lead to a decrease in Starling pressure on 
other species have also been found in N orth America 
(Ingold 1997).

Starling competition is m uch m ore intense in N orth 
America. The Starling w as introduced in N ew  York at 
the end of the 19th century, and from there it spread 
slowly over the whole continent (Feare 1984). As a new  
species to the N orth Am erican avifauna it im posed 
unavoidable competition upon Am erican cavity nest- 
ers. Several species thus lose their nest holes very fre
quently such that over 50% of freshly excavated holes 
of Red-bellied W oodpeckers Melanerpes carolinus are 
usurped  every year (Ingold 1989), and  other w ood
pecker species are losing their few excavated holes one 
after another (Erskine & M cLaren 1976, Troetschler 
1976). In particular areas, cavity nesting species have 
declined in num bers, or even been forced to desert 
their breeding sites (e.g. Weitzel 1988).

Such a situation in w hich the Starling is respectively 
either an old or a new  com ponent of the cavity nesters 
com m unities in Europe and  N orth America, m ay 
stim ulate studies (especially in Europe), and  lead to 
interesting comparisons.
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STRESZCZENIE

[Konkurencja o miejsca gniazdow e m iędzy szpakiem  
a innym i dziuplakami — dane wstępne]

Badania konkurencji o miejsca lęgowe prow adzone 
w  Europie obejmują głównie interakcje m iędzy siko
ram i i / lu b  muchołówkam i. Szpak jest gatunkiem , któ
ry może silnie konkurow ać o dziuple z kowalikiem, 
dzięciołem dużym  i w  m niejszym  stopniu z dzięciołem 
średnim.

Badania prow adzono w  latach 1997-99 na terenie 
parku  leśnego Młociny na przedm ieściach W arszawy. 
Jako, ze szpaki chętnie zasiedlają skrzynki lęgowe 
m ożna łatw o m anipulow ać liczebnością odpow iednich 
miejsc lęgowych dla tego gatunku, a więc presją kon
kurencyjną w yw ieraną na inne gatunki. W 1998 
skrzynki lęgowe były niedostępne dla szpaków.

Stwierdzono, że zwiększona konkurencja o dziuple 
nie pow odow ała istotnych zm ian w  liczebności bada
nych gatunków . 11-25% gniazd w ybranych przez 
kowaliki do  lęgów zostało następnie zabranych przez 
szpaki, dodatkow o co roku jedna para kowalików 
traciła swą dziuple na rzecz m uchołowki żałobnej. 
Zwiększenie liczebności miejsc lęgowych dostępnych 
dla szpaka nie likwidow ało całkowicie presji konku
rencyjnej, choć częstość zabierania dziupli przez szpaki 
była dw ukrotnie nizsza, w  porów naniu  z sezonem, 
gdy szpaki zm uszone były do gniazdow ania wyłącznie 
w  dziuplach. Nie stw ierdzono zabierania przez szpaki 
dziupli świeżo w ykuw anych przez dzięcioły.

Uzyskane w yniki porów nano z danym i z Ameryki 
Północnej, gdzie szpak jest now ym  elementem zespołu 
dziuplaków .
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