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Introduction

ANTIKAINEN, E. 1980 : The breeding success of the jackdaw Corvus mone-
dula in nesting cells. - Ornis Fennica 58 :72-77 .

The paper deals with the breeding success of the jackdaw in man-made
nesting cells in the attic of Laitila Church, SW Finland. The data for the
years 1969 and 1941-74 are compared with the results obtained for three
colonies in open church attics in SW Finland . The breeding success, 67 .2
%, was much higher than in the colonies in open attics . This is attributed
to territorial factors, competition for nest-sites, the intracolonial behaviour
of the birds, and the protection provided by the nesting cells from canni-
balism of the eggs and young.
Eero Antikainen, c/o Department of Zoology, University of Kuopio, SF-
70100 Kuopio 10, Finland

The social organization and colonial
nesting habits of the jackdaw have
raised a number of theoretical ques-
tions . What, for example, is the effect
on breeding success of the complex of
factors including competition for nest
sites, the structure of the nesting holes
and the intracolonial behaviour of the
species (Folk 1968, Tamm 1977, Röell
1978, Högstedt 1980)? Breeding suc-
cess, in its turn, is known to be decisive
for the maintenance of colonies and
the survival of populations in passerines
(e.g. Perrins 1965, O'Connor 1978).
The results of my previous study in-

dicated that jackdaws in Finland pro-
duce more fledglings in small colonies
in churches (less than 15 pairs) and in
small safe nesting holes than in larger
church colonies (Antikainen 1978). This
paper reports on the breeding success
in man-made nesting cells, which pro-
vided improved protection during the
critical incubation and nestling periods.

Attention was also paid to the size and
shape of the eggs, and the sizes of the
clutches laid in these cells .
When the medieval church of Laitila

was restored in 1967, the old jackdaw
nesting holes were closed up by the
workers, and nesting cells were con-
structed in their place. This changed
the size of the jackdaw colony and
also the nature of the nesting holes (cf.
Antikainen 1968, 1974a) . The nesting
data obtained at Laitila could be com-
pared with records from open attics
in other medieval churches in SW Fin-
land (Antikainen 1978) .

Material
The material was obtained from the nesting
cells in the attic of Laitila Church (60°53'N,
21°41'E) in the years 1969 and 1971-74. The
church is made of stone and brick . Six wooden
cells were constructed in the gable corners of
the church (sites illustrated in Antikainen 19 78 :
Fig. 4) . The entrance, 8X6 cm in diameter,
afforded the only access to the cell, and the
Jackdaws were not able to nest in the open
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attic. The cells were furnished with small doors
at the back for nest inspection . Theapproximate
volume of the cells varied from 19 , to 47 dm3 .
The results are compared with data from

my earlier paper (Antikainen 1978) on (1) the
open-attic colonies in the churches of Mynä-
mäki (60'°19'N, 21°59'E, large colony), Rusko
(60° 32'N, 22°19'E, small colony) and Lohja
(60°14'N, 24°09'E, small colony), (2) the
total population of SW Finland in the years
1971-74 and (3) the total SW population in
1966-69 (see Antikainen 1978 :2).
For the determination of the clutch size and

egg parameters, see Antikainen (1978:34
and 26--27) .

Results

The average date on which the first
egg was laid during the five study
years was 26 April (Fig . 1) . This is the
same as the average date for the total
SW population in the same years (see
Antikainen 1978 :28) .
The mean clutch size in 1971-74

did not differ between the nesting cells
and the total SW population (Table 1) .
The distribution within the observed
range from 3 to 7 in the two sets of
data was also similar (Spearman's rank
correlation coefficient R.s = 0.90) . Nor
did the clutch size in the nesting cells
differ from that in the open-attic
colonies (Mynämäki 4.43 ± 0.12, N =
84, Rusko 4 .56 ± 0.20, N = 18 and
Lohja 4 .00±0 .49, N = 5 ; Table 2) or
in the SW population in 1966-69
(4.79±0.09, N = 167, Antikainen 1978 :
17) .
However, there was a striking differ-

ence in the breeding success between
the two materials : in the nesting cells
the losses of eggs and/or young were
very low, averaging only 1 .61±0.12
eggs or young per clutch . Thus each of
the 18 nests produced an average of
3.30 fledglings, the breeding success
being as high as 67 0/o . This differs
significantly (P<0.001) from the result
obtained for the total SW population

FIG. 1 . Commencement of egg laying of the
Jackdaw in the nesting cells in Laitila Church,
SW Finland (years 1969 and 1973-74, 17
nests) .

(1.94 fledglings, i.e . 39 0/o, Antikainen
1978 :30) . The breeding success was
also superior to that in the open church
attics ; the difference from -the large
open colony was statistically highly
significant (Table 2 ; breeding success
in Mynämäki 2 .09±0.12, i.e . 47 0/0),
that from the small colonies was also
significant (Rusko 1 .60±0 .38, 35 0/o
and Lohja 1 .80±0.52, 45 0/0) .
No differences in egg size para-

meters were observed between the two
types of nesting colonies (Table 3) .

Discussion
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The functions of territory in birds are
twofold : (1) The territory results in
attachment to a site, and (2) in rela-
tionships (often hostile) with other
members of the same species (cf. Tin-
bergen 1957, Röell 1978) .
The territory proper of jackdaws in

the church colonies comprises the nest
and its base, the nest passage, the
entrance and the sitting space in front
of it, i.e . the nest hole and its immediate
vicinity (Lockie 1955, 1956, Glutz von
Blotzheim 1962, Antikainen 1978) . In
large attics the territory usually opens
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TABLE 1 .

	

Clutch size of the Jackdaw in nesting cells in Laitila Church compared with data from
open-attic nests in the total SW population in 1972-74 (Antikainen 1978) .

TAB:
-79

Stud

Anti

towards the vaulting (see Antikainen
1978 :6) . The provision of separate nest-
ing cells for the birds had the follow-
ing consequences : (1) the entrance,
which closely fitted the size of the bird
(one entrance/nest), was easier to de-
fend ; (2) the length of the nest passage
was reduced ; (3) the nesting cell was
darker than an open nesting space ; (4)
no outer rim was needed in the nests
(see Antikainen 1978 :8) ; (5) disturbance
and cannibalism by neighbours in the
attic was eliminated ; (6) the nestlings
could not get lost in the open attic; (7)
the disturbance caused by the invest-
igator during the nest checks was mini-
mized (cf. Gillet et al . 1975) .

In the church colonies the nesting
density of the Jackdaw is limited by
the number of available holes (see

TABLE 2. Results of t-tests applied in comparisons of the clutch size and breeding success of
the jackdaw between the study colony in nesting cells (Laitila) and three open-attic colonies in
SW Finland in 1969 and 1971-74. Primary data for tests in text.

Borczynski & Sokolowski 1953, Folk
1968, Antikainen 1968, Röell 1978) . In
Laitila Church, with a population of
about 12-16 pairs in 1965-66, the
restoration work reduced the number
of nest-sites . Hence competition for
nesting holes became more severe (An-
tikainen 1968), especially since the new
nesting cells were constructed on the
sites most favoured by the jackdaws
(Antikainen 1978 :6) . These cells were
probably occupied by the strongest
pairs (not breeding for the first time) .
In general, jackdaws with eggs or
young are prone to reproductive fight-
ing and supplant non-nesting individ-
uals (Brown 1963, Tamm 1977, cf .
Lorenz 1931, 1938, Lockie 1956) .
Jackdaw nestlings start moving

around at the age of about 24 days, and
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Clutch size

4 5 6 7 Mean ± SE N

Nesting cells
No . of clutches 1 6 11 4 1 4.91 ± 0.18 23
% 4.3 26 .1 47 .8 17.4 4.3

Open attics
No . of clutches 10 21 42 18 5 4.86 ± 0.10 96
0/0 10.4 21 .9' 43 .8 18 .8 5.2

df

Clutch size

t P df

Breeding success

t P

Large, open colony
(Mynämäki) 107 1 .98 0.1 100 4.24 0.001
Small, open colony
(Rusko) 39 1 .13 0.1 21 3.26 0.01
Small, open colony
(Lohja) 26 4.97 0.05 21 3 .25 0.01
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TABLE 3. Egg parameters of the jackdaw clutches in nesting cells (Laitila) in 1969 and 1973
-74 compared with the data from the total SW population (Antikainen 1978) .

in open attics they may get lost and
die (Antikainen 1978, Röell 1978) .
These losses are eliminated in nesting
cells which, being sheltered on all sides,
are comparable in safety to tree holes
and nesting boxes. In addition, in the
cells the pairs only have to defend the
nest entrance, and owing to the lack of
the outer nest rim, the food is probably
divided more evenly among the young.
The material and structure of the nests
in the nesting cells were the same as in
open nests in attics (Antikainen 1974b,
1978), and the nest cup index, i .e . inner
diameter X 100/depth (236-300 cm,
mean 267±22.0 cm, N = 6), was al-
most the same as in Kulczycki's (1973)
data from Poland .
The above circumstances explain

why the breeding success in the nesting
cells is higher than in open attics . The
value, 67 0/o, is typical of hole-nesters
(Kluyver 1951, Perrins 1965) . Lockie
(1955) in England and Ejgelis (1958)
in the Ukrainian SSR have reported
values ranging from 55 to 70 0/o for
Jackdaws in tree holes and nest boxes .
In my earlier paper the corresponding
value was 59 0/o (Anitikainen 1978, cf.
Zimmermann 1951, Folk 1968) .
The Jackdaw colonies studied here

are situated within a rather limited
area in SW Finland, and their overall
genetic structure seems to be uniform
(Voipio 1969) . Both clutch size and egg
size are hereditary characteristics,

which have normal variability, being
influenced to some extent by the en-
vironmental conditions (e .g . Cody 1966,
Klomp 1970, Väisänen et al . 1972) .
Their variation is consequently small
in the jackdaw populations studied in
SW Finland (Antikainen 1978 :23, cf.
Ryder 1976), and is unlikely to be
responsible for the superior breeding
success in the nesting cells.
K. Hilden (1914) observed many

years ago that the clutch or brood size
of 'the Jackdaw is lower in large than
in small church colonies, which suggests
that density is a factor regulating the
populations in open attics . This effect
may have been eliminated by the pro-
vision of safe nesting cells. This
appeared ~to be the case in Cracow in
1980, where I observed that open
church attics were generally not in-
habited by jackdaws . The same is true
of the open bird room (6.2X5.8 m fit-
ted' with shelves) built specifically for
Jackdaws at Lohja Church .
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Egg
±SD

length
(mm)

Egg breadth
± SD (mm)

Egg shape
index ±SD

Egg volume
±SD (cm3)

No . of
eggs

Study colony 34.33 ±1 .93 24.53 ±0.54 139.95 ±7 .65 9 .57 ±0.75 25

Antikainen (1978) 34.10 ±1 .53 24.47 ±0.76 139.44 ±6.04 9.84 ±0.86, 682



76

Selostus : Naakan pesimätulos pesäko-
peissa
Restauroinnin yhteydessä 1967 rakennettiin Lai-
tilan kirkon ullakolle naakkoja varten erityiset
pesäkopit päätyseinien, katon ja räystäiden
muodostamiin lokeroihin . Kopit, joiden tilavuus
oli 19-47 dms, varustettiin 8X6 cm :n lento-
aukoilla ja pesähavaintojen tekoa varten avat-
tavilla luukuilla, Naakat pääsivät siis pesäkop-
peihin vain ulkoapäin. Muualla avoimen ulla-
kon tiloissa periminen ei ollut mahdollista .
Näistä kopeista vuosina 19~6~9 ja 1971-74 ker-
tynyttä aineistoa verrataan Mynämäen, Ruskon
ja Lohjan kirkkokolonioista lähes vastaavilta
vuosilta tallennettuihin tietoihin ja kirjoittajan
aikaisempiin Lounais-Suomesta kokoamiin tu-
loksiin (Antikainen 1978) .

Ensimmäinen muna ilmaantui tutkimusvuo-
sina pesäkoppeihin keskimäärin 26 .4 . eli sama-
na päivänä kuin vastaavina vuosina muualla
Lounais-Suomessa (kuva 1) . Keskimääräisessä
pesyekoossa (4:91±a.18, N = 23) ei ollut eroa
koko Lounais-Suomen aineistoon ja samoin pe-
syekoon jakautuminen oli yhdenmukainen sen
kanssa

	

(R s =

	

0.90, taul .

	

1) . Myöskään yllä-
mainittuihin vertailukolonioihin ei ilmennyt ti-
lastollisia eroja pesyekoossa (taul . 2) eivätkä
munamitat poikenneet merkitsevästi Lounais-
Suomen vertailuaineistosta (taul. 3) . Sen sijaan
kokonaistappiot, 1 .61±0.22/pesye eli 32 .8°fo,
jäävät pesäkopeissa selvästi pienemmiksi kuin
avoimien ullakoiden pesissä ( esim. Mynämäki,
taul, 2) . Lentoon lähti 3.30 poikasta/pesye eli
67 .2 % (N = 18) . Tulos on kolopesijöiden
luokkaa.

Pesinnän käynnistymisessä, pesyekoossa ja mu-
namitoissa ilmenevien yhdensuuntaisuuksien
katsotaan johtuvan Lounais-Suomen naakkapo-
pulaatioiden suhteellisen homogeenisestä perin-
töaineksesta ja samankaltaisista ympäristöteki-
jöistä . Pesimätuloksen erittäin merkitseväsn
eroon pesäkoppien ja avoullakoiden välillä vai-
kuttanevat pesäkoppirakennelmista johtuva pe-
sien häirinnän ja kannibalismin puuttuminen,
poikasten ullakolle eksymisen estyminen ja voi-
mistunut, hierarkiassa ylinnä oleviin yksilöiden
suosimaan johtanut kilpailu pesäkoloista.
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