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Abstract: The methode of the estimation of the number of the starling in built-up area is described.
The starlings built S3% of their nests in buildings, 42% in tree holes and only 5% in nest boxes. The density of
nests with young was 12.15 nests/km!.
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INTRODUCTION

The objectives of this paper are the abundance estimation of a breeding
population of the starling and the manner of placing the nests.

The abundance estimation of birds is usually carried out in small census
plots, from a few to several dozen hectares. Eesults obtained in this way are
not adequate for characterizing the abundance in large areas (Heyl 1968;
Tomiatlojé 1972), because the manner of carrying out the estimation allows
for neither the mosaic character of the area nor the home range of birds (Ja-
btonski 1976). Therefore it is advisable not to convert the density results
obtained in small areas into pairs per 1 km2 (Tomiatojé¢ 1972) but give them
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for 1 or 10 ha. As far as the starling is concerned only O elke (1967) and Jablon -
ski (1976) have given the results of the abundance estimation carried out in
large areas of more than 100 km2

TERRITORY

The investigations were carried out on the Sobieszewska Island situated
between the arms of the Vistula River: Przekop, Martwa and Smiata; t-he
northern boundary of this area is formed by the coast of the Gdansk Bay.
The area of. the island is 35.6 km2 out of which 30% is ploughland, 21% —
meadows and pastures, 18 % —forests and 31 % —water, built-up areas, bea-
ches, dunes and other types of waste land. There are 6 villages and hamlets,
inhabited by about 6,000 people.

The forest covers a stretch of land adjoining the sea; its width is 0.5 —
1 km. It consists mainly of pine woods; decidous trees occur in a belt of 30-
50 m at the southern edge of the complex and as small alder-birch-aspen clu-
sters growing between the dunes. Other tree stands are usually near human
hamlets. An exception is an avenue of trees 7km long growing beside an asp-
halt road which goes through two hamlets, and half of this adjoins the edge
of the forest.

The starling nesting in nest boxes and considered in this paper occupied
boxes fixed by the local people, by foresters and by the Marine Office. Those
starlings nesting in nest boxes hung by the Ornithological Station for experi-
mental purposes have been omitted. There were relatively many of these boxes
(in 1971 350 boxes were placed in 6 colonies; in 1972 the number of boxes
increased up to 618 and the number and distribution of the colonies were chan-
ged), but it was assumed that the introducing of them had not resulted in any
significant changes in the abundance and distribution of the ,natural” part
of the population inhabiting the investigated area because:.

1) it had been noticed that starlings nested more readily in holes and in
roofs than in boxes;

2) it had been found that in successive years nests had been built in the
same places, which proved the great conservatism of starlings in this respect;

3) it had been found that the supply of nest boxes caused more birds to
breed in their first full summer which, in the ordinary course, would have
started to breed only in the following years (GROMADZKI in press).

METHODS

The investigations were begun in 1971 and continued in 1972 and 1973.
Most of the material was collected by the author who also verified in the field
most of the observations carried out by (different in the consecutive years)

technical personnel.
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The year 197.1. was a trial one and only a part of material collected during
that year has been used in the study. In the light of the material collected in
1972 the manner of carrying observations was simplified in 1973 —the details
will be discussed later. The investigations involved the wihole territory of the
island but the observations were carried out only in those parts where the
nesting of starlings was possible (e. g. in the forest no observations were carried
out in stretches of young trees).

Each year the observations were carried out in two periods:

a) mid-April to the first days of May, i. e. the period of nest building
and egg-laying (Gromadzki in press). The observations were carried out from
dawn till 8.00 A. M., on foot, from a bicycle or a motor bicycle and concerned
places of the occurence of starlings, their display activity and where they built
nests — such places are called ,,sites” later on. Data were marked on appro-
priate forms or schematic maps of an area where the sites were located with
maximum accuracy (exact to a house or a tree). Greatest difficulties were en-
countered in the forest which was penetrated at intervals of several dozen
metres : there starlings were discovered mainly by means of hearing.

Each part of the investigated area was visited during one morning at
least but, if it was possible, observations were repeated during the following
days.

b) 20, May —the first days of June, i. e. the period of intensive feeding
of the young, when attemps were made at discovering as many nests with
young birds as possible. The observations were carried out from about 5.00
to 10.00 A. M., at the time of the most intensive feeding of the young (Bogue-
ki 1972); in exceptional cases they lasted till midday. In 1972 observations
were carried out over the whole area, with most attention paid to the sites
discovered earlier; in 1973 the investigations were limited to counting nests
in sites only.

The counting of nests in holes in trees did not present much difficulty
because, in most cases, it was relatively easy to establish the number of holes
in a given tree. The recording of nests was faciliated by voices and the appea-
rance of nestlings looking out of the entrance of the holes and traces of their
excreta outside. More individual nesting of starlings in trees was an additio-
nal facilitation — 4 nests were the maximum recorded in one tree (Tomialojé
1972, mentioned 7 nests in one tree). Counting nests built in the roofs of buil-
dings was more complicated because very often starlings nested there in colo-
nies. 20 nests were the maximum recorded in one roof. There was another hind-
rance — the impossibility of establishing the number of potential places for
nest-building. In the case of nests in roofs ifc was possible only in exceptional
cases to notice nestlings looking out, and the traces of excreta were no indica-
tion since roofs were covered by excreta of adult birds. Therefore, counting
nests built in roofs required more time; this problem will be discussed in the
next chapter.
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ACCURACY OP THE ABUNDANCE ESTIMATE

The accuracy of the abundance estimate of a population by the method
used in the study depends on: the detectability of sites, the accuracy of nest
counting in particular sites and on hatch losses. These three factors operated
in the same way, always resulting in obtaining numbers lower than the true
ones. The extent of losses due to the influence of weather, illnesses, predators
etc., was difficult to determine. It can be assumed that the influence of these
factors differs according to nest site and the habitat in which a nest occurs.

The detectability of sites is also different in the case of different habitats,
but the negative effect of this factor may be reduced by a very careful exami-
nation of an area. In 1972, in spite of a thorough second survey of the arca
during the period of feeding young birds, only 5% of all the discovered nests
were found in places where formerly no sites had been recorded.

On the average nests were discovered in only 59 % of sites (1972 — 53 %;
1973 — 65%). It is difficult to estimate which proportions of the remaining
40 % were represented by apparent sites occupied by young non-breeding birds
(Bertiiold 1964), by sites entered accidentally and by sites in which nests
were built but were later destroyed. (The number of sites where building of
nests was recorded but no young birds were found was 8 % of the total amount
of sites in 1972 and 3 % in 1973). The agreement of this with the numbers re-
corded by LTINIAK (1977) is interesting; he too has estimated the error due
to the recording of apparent sites as about 40 %.

As has already been mentioned, the counting of nests in buildings presented
considerable difficulties. Therefore, in order to obtain results as exact as pos-
sible it was necessary to observe each side of a roof for a long time. In 1972
a 15-minute observation of one side of a roof was considered a rule. In some
cases the time of observation was 20 or more minutes which necessitated de-
voting a considerable amount of time for counting nests in one building only
(in cases of buildings with three-sided roofs —up to an hour or more).

In order to discover the minimum observation period necessary to record
the most detailed results, the fcime from moment of starting an observation
to the discovery of successive nests was measured. These timing were taken
in 20 sides of a roof each with 1 — 8 nests — 78 nests in all; on average the
discovery of one nest took 2.5 min., the discovery of 8 nests — 7.5 min. (Fig.
1). The maximum recorded interval from the moment of starting an observa-
tion to the return of adult birds with food was 23 min.
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By estimating the number of nests that would be discovered with the appli-
cation of 1, 2,...n minutes time of observations of one side of roof it was con-
cluded that in a 10 minute period of observation 96 % of nests were discovered

(Fig. 2).
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Based on these results, in 1973 the 10-minute period of observation of
one side was adopted, but in special cases it was 15 min. That year the time
taken to discover nest was measured during the observation of 40 sides of
roof where there were 137 nests — from 1 to 16 in each (Pig. 1). An increase
in the time of an observation to more than 10 minute did not result in the
discovery of any new nests.

According to Bogucki (1972), during the period of feeding nestlings a nest
is visited every 2-3 minutes on the average, but limiting the time of an obser-
vation to this extent would make it possible to discover only 50% of nests
(Fig. 2).

With 9 nests in a side of roof, the average length of time required for their
discovery decreased (Pig. 1) not exceeding 9 minutes and therefore the pro-
longing observation beyond 10 minutes was pointless.
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NEST SITES

The nest sites of the starling can be divided into three main groups: 1.
buildings: most commonly nests were built in roofs, especially those covered
with pantiles. Starlings also nested in gables, under side lintels, in vent-holes
and rarely in the nooks and crannies of walls. Wests built in the covers of mer-
cury street lamps were also included into this group; 2. holes in trees: wood-
pecker holes were occupied most often; those which had been formed in other
ways less frequently. Most nests were in trees bordering the road. Next most
common were trees near houses and there were very few in the forest., In the
last named habitat most nests wore found in the southern part of the deci-
duous forest adjoining the road, the others being at the northern edge of the
forest at the foot of the sea dunes and in deciduous clusters growing in the de-
pressions of the area; 3. nest boxes: placed near houses and nurseries of young
trees.

»Table 1. Nest number and nest sites of tbo starling

1
Nest sites (2)
Buildings Tree holes boxes Total
i Year (1) ©) @ ) O
1
N of t 135 1 2
1971 of nests (7) 33 8 76
% 49 48 3 100
1972 N of nests (7) 238 166 33 437
% 54 38 8 100
1973 N of nests (7) 235 175 18 428
% 55 41 4 100
On the average (%) (8) 53 42 5 100

Over 50% of the nests discovered were in buildings (Table 1), tree holes
were in the second place. Only a small percentage nested in nest boxes. A si-
milar low percentage of a population nesting in nest boxes (2-3%, locally
5-15%) has been reported by Oelke (1967) in the agricultural landscape of
the north-western part of West Germany.

DENSITY OF THE NESTS

The density of nests with young birds per 1 km2 of the investigated area
was 12.28 in 1972 and 12.02 in 1973 (12.15 on the average). It might seem that
the density of a starling population in the studied area was very low in com-
parison with the densities it reaches in other areas. LUNIAK (1977) has recorded
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a density of 0-360 pairs/km2for different habitats in Warsaw; M rugasiewicz
(1974) has recorded a density of 11-154 pairs/km?2 in the forests of the Milicki
district; maximum densities of the starling — 809 and 782 pairs/km2 have
been given by Tomialojé and Profus (1977) for urban parks. Similarly high
densities have been given by Tomiatojé (1974) — 666 pairs/km2 in a village
park and by Jakubiec (1972) — 598 pairs/km2in a beech forest. However,
all the above mentioned data result from abundance estimations carried out
in small areas (3-45 ha). Jabtenski (1976), working with large areas — 100
and 120 km2 has recorded abundances of the starling very close to the ones
presented in this pamer — 7-9 pairs/km2 Very meaningful is the material
presented by O elke (1967), who recorded an average density of breeding star-
lings of 12.4 pairs/km2 in an area of 183 km?2 in the north-western part of West
Germany, though in some places in that area the density reached 300 pairs/km2
and the average density for hamlets was 97 pairs/km2 Therefore, it is obvious
that density values recorded in small and in large areas should not be compared.
In the light of the above facts the density of starlings in the studied area was
similar to that found in other areas.

CONCLUSIONS

1. The error in the estimate of the number of nests due to the fact that
some nests were not discovered is ca 5%. A similar error results from inaccu-
racy in the counting of nests. The value of the error due to hatch losses is un-
defined.

2. On the average, nests were discovered in 60% of sites.

3. In particular years, 49-55 % of all the nests were recorded in buildings
'Where starlings often nested in colonies of up to 20 nests in one building. Tree
holes came second ; 38-41 % of nests were recorded there and 4 nests were the
maximum for one tree. 3-8 % of nests were recorded in nest boxes.

4. The total density of nests per 1 km2 in the investigated arca was 12.28
in 1972 and 12.07 in 1973. The recorded density was similar to that found
of other areas bearing in mind that the abundance estimate has been carried
out in large test areas. The values of densities in small and large test areas
should not be compared.
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80-680 Gdansk 40. Poland

STRESZCZENIE

[Tytut: Liczebnos$¢ szpaka, Sturnus vulgaris L. w sezonie lggowym w okolicach
Gdanska]

Celem pracy jest ocena miejsc umieszczania gniazd oraz ocena liczebnosci
legowej populacji szpaka. Badania prowadzone byly na Wyspie Sobieszewskiej,
o powierzchni 35,6 km2 lezacej miedzy przyujSciowymi ramionami Wisly a
Zatoka Gdanska.

Badania rozpoczeto w roku 1971 (ktéry potraktowano jako probny) i kon-
tynuowano w latach 1972 i 1973. Obserwacje prowadzono (tylko na tych par-
tiach terenu, ktérych pokrycie stwarzalo mozliwo$ci gniezdzenia si¢ szpakow)
w dwoch okresach: a) w potowie kwietnia —poczatku maja, kiedy to rejestro-
wano miejsca wystepowania szpakoéw nazywane ,,stanowiskami”;b) 20 maja —
poczatek czerwca, kiedy liczono gniazda z mtodymi na wykrytych wcze$niej
stanowiskach.

Gniazda wykryto tylko na 59% stanowisk, za§ 5% wszystkich znalezio-
nych gniazd zostato wykrytych w miejscach, w ktérych wcze$niej nie stwier-
dzono stanowisk.
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Celem uchwycenia minimalnego, niezbednego do uzyskania jak najdo-
ktadniejszych wynikow,'czasu obserwacji, zmierzono czas uptywajacy od mo-
mentu rozpoczecia obserwacji do wykrycia kolejnych gniazd (rys. 1). Przy
zatozeniu 10 minutowego okresu obserwacji jednej potaci dachu wykryciu ulega
96% gniazd (rys. 2).

Miejsca umieszczenia gniazd przedstawiono w tabeli 1.

Zageszczenie gniazd z mtodymi na 1 km2 badanej powierzchni wyniosto
12,28 w roku 1972 1 12,02 w roku 1973.

Podpisy do tabel i wykresow:

Tabela 1. Liczba i miejsca umieszczenia gniazd szpaka. (1) —rok, (2) — miejsce umie-
szczenia gniazda, (3) — budynki, (4) — dziuple, (5) — skrzynki legowe, (6) —razem, (7) —
N gniazd, (8) — srednio.

Wykres 1. Srednia dlugosé odcinka czasu potrzebnego do wykrycia okreslonej liczby
gniazd w jednej polaci dachu. O$ rzednych — czas (w minutach), o§ odci¢gtych — liczba
gniazd,® C —1972,0 O — 1973 #-—- ¢ —S{rednia.

Wykres 2. Frakcja ogoélnej liczby gniazd zalozonych w dachach, wykrywana w ciagu
danego odcinka czasu. OSrz¢dnych — %gniazd, oS odcigtych —czas (w minutach), C C —
1972, O O —1973, ®-— ¢ —srednia.

PE3IOME

[3armaBue: YucneHHocTh ckBOpa, Sturnus vulgaris L. B rHE310BOM IIEPHOJIE B OKPECTHOC-
Tsx ['manbcka]

Lenpro paboThl ObLTAa OIEHKA MECTOTIONOKEHHS THE3M M OIICHKA YMCICHHOCTH THE3-
JIOBOW MOMyJsiiiu ckBopra. MccnemoBanusi ipornsBenan ka CoOCIIEBCKOM OCTPOBE ILIO-
manpo 35,6 KM2, paclojoKEHHOM MEXIy pyKaBaMu AeTbThl Buciel u [ TaHbCKOM OyXTOM.

HccnenoBanns Hadanmm B 1971 1. (paccMmarpuBas WX Kak MPOOHBIC) M MPOIOJIKUIH
B 1972 u 1973 rr. HaGmoneHus npou3BOAMIN TOJIBKO B TaKHMX MECTax, B KOTOPBIX pac-
TUTEIHHBIA TIOKPOB JaBajl BO3MOXKHOCTH THE3J0BaHWS, IBOCKPATHO HAa TMPOTHKCHUH
Ce30Ha: a) B CepeiHe ampens —Havajle Masl, KOTJa PEeruCTPUPOBAIM MECTOHAXOXKICHUS
CKBOPIIOB, Ha3BaHHKIC ,cTanusamu’; 0) 20 mMas —Ha4ano WIOHS, KOTJa IMPOW3BOIMIN
y4eT THe3/ ¢ NTEHIIaMU Ha OOHApyXEHHBIX paHHee CTalHsX.

I'me3na oOHapyxum TOoIbKO B 59% crarmii, a 5% (10 OTHOIICHUIO KO BCEM HaiIcH-
HBIM THE3/1aM) KOHCTAaTHUPOBAJM B MECTaX HE OTMEUYEHHBIX paHHEEe KaK CTallHH.

[nst ompeneneHnss MHUHAMAIBHOTO, HEOO30MMOT0 I TMOJXYYEHHS. KAK MOXKHO
0oJiee TOUYHBIX PE3yJbTAaTOB, BPEMEHU HAOIIONEHHUS M3MEPHWIM NEPUOJ BPEMEHH OT MO-
MEHTa Hadasla HaOIIoJeHus 10 OOHapykeHHs odepeaHoro ruesfa (puc. 1). Mcxons u3
npuHATOro 10-MUHYTHOTO TIepuoja HAONIONCHUS OTHOTO CKaTa KPBIINIM, KPBITOH TOJ-
JIAHJICKOW uepernuLel, MOXXKHO OOHapyxuTh 96% rHe3n (puc. 2).
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Mecta PaCIIOJIOKEHUI THE3 NPEACTABJICHBI Ha Ta6J'II/IIIe L

[InoTHOCTH THE3X ¢ NTEHLaMu Ha | KM2 UCCIelOBaHHOW MOBEPXHOCTH COCTaBHJIA
1229 B 1972 r. u 1202- B 1973.

Hoanucu k Tabnumam u rpadukam:

Tabmmna 1. KomndecTBo M MecTa pacmoioxeHus rHe3] ckBopra. (1)—rox; (2)—wmecra pacmo-
noxxeHust THe3n; (3 )-3manus; (4) - nymna; (5)- ckBopeunuku; (6) - Bcero; (7)- N rresm; (8)-
B CpEIHEM.

I'padux 1. CpenHsisi mpoROKUTENBHOCTh MEPUOJAa BPEMEHH, HEOOXOTMUMOTO Ui OOHAPYKEHHS
OTIPENICJICHHOTO KOJMYECTBA THE3 Ha OJHOM cKaTe Kpblmu. OCh OpIMHAT — BpeMsi B MHHYTaX, OCh a0-
cuucc— KoiaudectBo ruesn, C——©O 1972, O -.uuo 1973, O . B CpPEIHEM.

I'padux 2. lons rHe3n, oOHApYKHUBaeMbIX Ha MPOTSHKEHHU JAHHOIO OTpe3Ka BPEMEHH, MO OTHO-
LICHHIO K OOIeMy KOJMYECTBY THE3/ OCHOBAHHBIX Ha Kpbimax. Ock opauHaT — % THe3N, och abcuuce —

Bpemss B MuHyTaX, C 0- 1972, O----0- 1973, ¢ ——-- * - B CpelHEM.
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