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ACTA ZOOL. CRACOV. 25 1 3—12 KRAKOW, 30. IV. 1981

Zygmunt BocHENSKI and Tadeusz OLE§

Experimental Studies on the Nesting of Bullfinch Pyrriula pyrrhula (LINNAEUS,
1758) in Aviaries :

[With pls. I—III]

Dos$wiadczenia z gniezdZeniem sie giléw Pyrriula pyrrhula (LINNAEUS 1758) w wolierach®

Abstract. All nest building is done exclusively by the female Bullfinch. She breaks off
dry twigs for building the base and makes the cup and lining of material gathered from the
ground. The amount of material used depends upon the fémale’s predisposition. Only the
female incubates. The male accompanies her closely, while she is building the nest and brood-
ing, and his close presence is necessary for the normal course of these activities.

I. INTRODUCTION

Studies on the nesting of song-birds in aviaries are mentioned among the
investigations of the Ojcéw Biological Station, Institute of Systematic and
Experimental Zoology, Polish Academy of Sciences, listed in an article ocea-
sioned by the 10th Anniversary of the foundation of the Station (BoCHENSKI,
1975). Generally speaking, their aim was to watch nest building, the factors
. governing the choice of material, and various biological details under controlled
conditions, difficult to observe with birds at liberty. In 1969—1976 attempts
were made to breed Bullfinches, Greenfinches, Goldfinches and Chaffinches.
In most cases the experiments with the first two species were successful, namely,
the birds built nests and laid eggs in them. Those with Chaffinches in 1969
and Goldfinches in 1972 were failures. The most abundant observational ma-
terial was obtained with Bullfinches Pyrrhula pyrrhula (LINNAEUS, 1758) and
for this reason we shall limit ourselves here to its presentation.

II. METHOD

Observations were made in 2 aviaries constructed in the garden of the
Biological Station at Ojeéw, several metres away from the edge of the sur-
rounding mixed forest. The aviaries are of the same height (2.5 m) and width

¥ 27 publikacja, wykonana w Stacji Biologicznej Zakladu Zool. Syst. i Dosw. PAN w Oj-
cowie. Praca wykonana w ramach problemu PAN-—27, a nastepnie problemu M. R. II. 3.



4

(3 m) and differ somewhat in length (6 and 7.5 m). They are entered from a dark
passage, which connects the shorter sides of the aviaries, situated in a line, and
at the same time provides accomodation for observers. In addition to the doors,
at various heights of the passage walls there are several openings, furnished
with covers and enabling observation and taking photographs without alarming
the birds. The frames of the aviaries are wooden, covered with dense netting,
originally made of metal wire, later replaced with plastic net. Shrubs, young
spruces, sycamores and currants as well as herbs, grasses and nettles grow in
the aviaries. The withering shrubs are replaced with new ones, transplanted
from the forest. The Bullfinches used for experiments were captured towards
the end of winter and early in thespring in the forest surrounding the Station,
where, besides, they were observed nesting many a time. After experiments the
birds were freed in the summer (July-August). In most cases the captured
birds were kept in small cages for some time before being placed in the aviary.
At the time of observation it appeared necessary to add a small cover (1 8q.m) in
each aviary as shelter from rain, especially in long periods of wet weather.
Each aviary is furnished with a feeding table and a drinking-water pot. The
birds are offered food in excess. Seed mixture is, as a rule, fed to granivorous
birds. The Bullfinches in addition cropped buds of the shrubs in the aviary.

III. BRIEF RECORDS OF EXPERIMENTS

1969. 18 Apr. A female and — on 22 Apr. — a male are captured.

23 Apr. The birds are put out into the large aviary.

4 May. An incomplete nest found in a spruce.

19 May. The female escapes.

20 May. The nest removed for analyses and measuring, the male freed.

1970. 9 May. A male and a female are captured together and placed in a cage.

10 May. The female lays an egg in the cage.

11 May. The birds are released in the smaller aviary.

12 and 13 May. The female lays 2 successive eggs, there is no nest.

22/23 May, night. The male startled by a Tawny Owl breaks its wing.

2 June. The male climbs up the spruce, leaping from one branch on to another,
and then flies down slowly.
9 June. There is still no nest in the aviary; material, consisting of moss and

cotton wool, is offered. - .

14 June. The male flies well; a ready nest found in the spruce; moss and cotton
wool not used for building.

15 June. 1 egg of the second brood; the nest measured.

18 June. 4 eggs in the nest.

20 June. 5 eggs in the nest, female broods very hard; the observer’s entrance
and observation at a distance of 1 m do not make her leave the nest.



30 June. The female incubates.

1971. End of April. A male and a female are captured separately and kept in
a small cage.

Beginning of May. The birds are placed in the larger aviary.

13. May. There is no nest; the female drives the male repeatedly and utters
calls decoying another male, which comes flying from the forest at her
call and alights on the netting of the aviary.

16 May. The male from the forest is captured and released into the aviary.
The birds at once keep close to each other.

20 May. The first male is ringed and set at liberty.

1 June. There is no nest.
No nesting attempts are observed till the end of the breeding season;
the birds are set free.

1972. 24 Apr. A female and then a male, attracted by her calls, are captured
and placed in a small cage.

About 1 May. The birds are released in the aviary.

10 May. Material, consisting of white cotton wool, red and violet (dyed) as
well as black (natural) feathers, moss, dry and fresh grass, is placed in
the aviary.

12 May. An incomplete nest found in a small spruce.

13 May. The female lines the nest, without using the material offered.

14 May. The first egg in the nest.

16 May. Three eggs in the nest; the female incubates.

29 May. The chicks hatch.

4 June. The last chick found dead; the nest removed.
9 June. Material of dog-hair (terrier and wolf-dog) and feathers of Crows
and Rooks placed in the aviary.

19 June. The female begins to build a new nest in the same place.

21 June. The nest is ready, terrier’s hair found in the lining.

22 June. The first egg of the second brood is laid.

23 June. A second egg is laid between 8 and 8.30 a. m.; the female begins to
incubate. .

7 July. Two chicks hatch. A piece of carcass is placed in the aviary and
a few days later there are a great many maggots on it. The birds take
them, among other food-stuffs, to feed the chicks with.

24 July. Both young ones leave the nest.

24 Aug. One young can fly well (measurements: wing — 83 mm, tarsome-
tatarsus — 19 mm, bill — 10 mm); black feathers begin to appear
above the bill; it is released together with the adult birds. The other
young bird died several days before (drenched in the rain 9).

1974. 28 March. A female is caught.

30 March. A- male captured; both are placed in a small cage.

Beginning of May. The birds are releagsed into the larger aviary.

12 June. A nest base found in a spruce.
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13 June. The male found dead in the aviary (killed by a weasel or Yellow-
necked Mouse), the female loses interest in the nest.

23 June. The female is set free.

1976 — larger aviary

8 Apr. A male and next a female, called by him, are captured and imme-
diately released in the aviary with a pair of pheasants.

23 Apr. There is no nest in the aviary.

256 Apr. At 3 p. m. an unfinished nest is in the top of a spruce; in the evening
the female sleeps at the edge of the nest.

26 Apr. It rains all night and day; the birds are drenched and the female shows
no interest in the nest.

27 Apr. In the morning the female gathers damp last-year grass blades and
carries them to the nest.

28 Apr. The nest is ready but empty, the birds show little shyness and are
not afraid of people or pheasants, which are still kept in the aviary.

29 Apr. In the night the female sleeps in the nest. At 7.30 a. m. she is sitting
in the nest, later the first egg is observed.

30 Apr. The female spends the night in the nest.

May. Shell fragments of an egg destroyed by mice are found in the aviary.

May. Another egg is laid.

May. The female incubates 2 eggs.

17 May. One chick hatches.

18 May. The egg and chick have been eaten by mice. The nest, abandoned
by the female, is removed.

20 May. The female starts building another nest in the same place.

21 May. The female breaks off dry spruce twigs and carries them quickly
to the nest.

22 May. At 1 p. m. the birds copulate on exposed branches of a sycamore
maple, several metres from the nest.

27 May. The nest is ready.

28 May. The first egg of the second brood is laid.

30 May. A third egg is laid. The female begins to incubate, the male is apath-
etie, looks ill.

8 June. The male dies.

10 June. The female stops incubating.

11 June. The female shows no interest in the nest, which is removed. Another
male i3 caught, decoyed by the female and placed in the aviary.

12 June. The birds are seen courting. At 11 a. m. the female starts to gather
material for the third nest. Material in the form of 3 separate bunches
of dry twigs of spruce, fir and alder buckthorn hung on shrubs, is offered.
The female breaks off mainly spruce twigs, very few fir ones and no twigs
of buckthorn at all.

17 June. The 1st egg of the 3rd brood is noted in the ready nest

19 June. Three eggs in the nest, the female broods.

NGO



3 July. One chick hatches, two eggs are addle.
5 July. Two eggs and the chick have been eaten by Yellow-necked Mice.
The nest is removed and the birds are set free.
1976 — smaller aviary
21 Apr. A male is caught and so is a female, decoyed by his calls.
The birds are placed in a small cage in the aviary.

28 Apr. The birds released from the cage into the aviary.

4 May. The branches in the top part of the spruce are tied up together to
provide a better base for the nest.

17 May. Material offered: roe-deer’s winter hair scattered on the floor. The
female begins to build the nest, she breaks off twigs from the lower
part of the spruce and carries them on to the tied-up branches at the
top.

20 May. The nest is still under construction.

22 May. The female gathers the roe-deer’s hair from the floor and uses it to
line the nest.

24 May. The first egg present in the nest at 7.30 a. m.

27 May. The female lays the fourth egg and begins to incubate.

29 May. A daylong break in incubation (caused perhaps by mice which dis-
quiet the female). : ,

9 June. The male escapes from the aviary. He attempts to return to the
female but cannot find a hole in the netting. He drives other males away.

10 June. The female stops incubating.

11 June. The male is recaptured and released into the aviary. The female at
once beging to incubate again.

13 June. The female leaves the nest, in which there is one egg, the other ones
have been eaten by mice. The nest is removed.

17 June. Another nest is almost ready in the same place.

18 June. The nest is ready, with the first egg in it.

20 June. The female stops incubating. It appears that the eggs have been
eaten by mice.

28 June. The nest is removed and the birds are set at liberty.

IV. THE NEST AND ITS MATERIAL

The nests built by Bullfinches in the aviaries differ from each other in
gize and proportions (Table I), but they have some characters in common.
In the first place, they all consist of two distinet layers. The nest base is in
all cases built of loosely placed dry twigs of conifers (chiefly spruce). They
are somewhat twisted, ramified, needleless twigs, varying in length, which
often reaches 30 cm; some of them project beyond the bulk of the nest. In
addition to twigs, single stalks (e. g. dry stems of nettles) appear occasionally
in the base. The cup is built chiefly of dry grass and rootlets in a depression



Table I

Meagurements of 8 nests of Bullfinches built in the aviaries of the Biological Station at Ojcéw

in 1969—1976. Inner and outer diameters of the nests were measured twice, the smallest and

the largest. As regards the outer diameter, the figure given in brackets beside the main values

represents the greatest span of loosely protruding twigs, which form a ,,erown”. Measurements
: are given in centimetres

Ser. Year, breeding
No. | pair and success- Inner diameter | Outer diameter Height Depth
ive nest

1 1969 6.5x7.5 10.5 x12.0 7.5 5.0
2 1970 6.5x17.0 14.0 X 15.0 (25) 5.0 3.0
3 1972 8.0 8.0 15.0 X 15.0 (22) 6.0 2.0
4 1976, I:A 7.0x17.5 10.0 X 11.0 (23) 7.5 B
5 I:B 7.0%17.0 11.0 X 11.0 (20) 7.0 4.5
6 I:.C 7.0x8.0 11.0 X 13.0 (22) 5.0 3.0
7 1976, II:A 7.0x8.0 11.0 X 12.0 (30) 8.0 4.0
8 1I:B 7.0X17.5 13.0 X 15.0 (24) 12.0 3.5

in the middle of this base, which is of various thickness. Animals® hair is also
used, but in relatively small amounts and not inall nests. The amount of ma-
terial used to build each layer may be various even in the nests made success-
ively by the same female (cf. Phot. 1). The use of spruce twigs to build the
base agrees with the data on nests built by birds at liberty in Poland (the authors’
own data from the Ojeéw National Park and from the Carpathians; GOTzZMAN
and JoBroNsSkKI 1972). TACZANOWSKI (1862) mentions branches of conifers
and hard stalks. In addition to spruce twigs, NAUMANN (1900) names fir and
birch twigs and, according to GRANITZ (1955), birch twigs are mainly used
to build the base. NICOLAI (1956) writes about both fir and birch twigs but
he emphasizes that the base of each nest is built of twigs of only one tree species.
Although true in most cases, this is not confirmed in full by our observations.
Virtually, the material of the cups and lining in the nests observed in the avia-
ries did not differ from that given in literature (TACZANOWSKT, 1862; NAUMANN,
1900; GRANITZ, 1955; STEINFATT, 1944). Like HAARTMAN (1969) but in spite
of the data published by BEME (1954), we did not observe feathers used for
lining (even though they were offered to the birds). All this suggests that avia-
ries as such do not induce changes in the technique and building material used
by Bullfinches and therefore that the observations on their nesting made in
aviaries may be generalized.

Observation of several nests built under the same conditions indicates that
the amount of material used to build both the nest base and cupis not dictat-
ed by its availability or lack (material was always in excess in the aviaries)
but by the psychic or psychophysiological predisposition of the building fe-
male. This is clearly illustrated by the nests built by two females in 1976:
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3 nests of female I were distinctly lower, built on a thinner base than 2 nests
of female IT (cf. Table I and Phots. 1 and 2).

While gathering material for the nest base, the female breaks off dry twigs.
In the first experiments the use of spruce twigs may have been caused by
their exclusive availability. However, having at choice dry twigs of 3 different
tree species (experiments of 1976), the female chose spruce twigs, even when
their bunch was attached to a tree of a different species. This indicates that
the choice of material is not accidental. A comparison of the spruce, fir and
buckthorn twigs offered to the birds suggests that the factor decisive of choice
is not the thickness and flexibility of twigs but, above all, the roughness of
their surface. In spite of the apparent looseness of the texture of the nest base,
this roughness gives it its remarkable cohesion and strength owing to the catch-
ing of such twigs on each other. If the female drops a twig on the ground,
she does not usually picks it up, but breaks off another. Only the material
for the nest cup and lining is gathered on the ground. The female pulls rootlets
of grass and herbs out of the ground.

V. SOME INTERESTING DETAILS OF THE- BIOLOGY OF THE BULLFINCH

The fact that the female Bullfinch alone does all nest building has already
been discussed (GEYR, 1942; NICOLAI, 1956; SCHUSTER, 1944; STEINFATT,
1944). These authors also mention that the male accompanies her while she
busies herself with this activity. Our observations quite confirm this; the male
follows the female when she breaks off dry twigs or gathers grass blades on
the ground (Phot. 3), sings in a low voice and later flies behind her towards
the nest. Sometimes he even enters the nest but never builds it. We failed to
observe any males participating in incubation, but STEINFATT (1944) and
WITHERBY et al. (1952) write about such a possibility, althought the first
of them emphasizes that this is an exceptional occurrence.

The experiments now presented show that the presence of the male in the
proximity of his mate, while she is building the nest or incubating, their close
mutual contact, e. g. voice communication, is necessary for breeding success.
In the case of the male’s death or absence from the aviary — even when he
is flying outside the netting and calling at a distance of 1m from the nest —
the female stops building the nest or incubating. The male’s return (he was
recovered and released in the aviary) stimulated her to resume incubation of
the by then chilled eggs, although it happened on the 16th day of incubation
and therefore at the time when the chicks should have been in the nest for
2 days (we observed the hatch of chicks on the 14th or 15th day of incubation).

In NicorAr's (1956) opinion, Bullfinches form permanent pairs which keep
together even in winter (PFEIFER, 1952) and recognize each other from among
other members of the same species even after having been separated for 6 months.
Moreover, NICOLAI (0. c.) thinks that these birds, especially females, are abso-
lutely ,faithful”. Our observations seem to confirm this. In most cases the
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second of the birds used for breeding was captured after it had been decoyed
by the bird caught first, or both birds were captured at the same time. In
1971 the female did not accept a male captured separately and was driving
him away for 2 weeks. Simultaneously another male would fly to her from the
forest and when he had been caught and released in the aviary, she admitted
him straightway. On the other hand, in 1976 three days after the death of
her mate, with which she had had two broods, female I accepted another male
and had another brood with him. :

The results of our experiments show that the young fed exclusively on
seeds, starting from their hatching, do not survive. In addition to seeds, the
young ones brought forth in 1972 received insectile larvae living on carcass.
This agrees with the data presented by WITHERBY et al. (1952) and with BEN-
NETIT’S (1959) observations. In general, NEWTON (1960) also found the presence
of ingects in the early summer diet of Bullfinches.

In May 1970 the male had his wing broken. Observation of this bird shows
clearly that he well managed to move around the aviary. However, at liberty
he would undoubtedly have been much more exposed to danger from pre-
dators than other birds. The bones set very quickly and the bird could fly
eagily in 3 weeks’ time.

The size of losses in eggs and chicks caused by mice of the genus Apodemus
in our station seems interesting. These mice very well climb up and down
shrubs and small trees, which we were able to observe in the aviaries. Occasional
data from the Ojeéw National Park seem to suggest that the role of these mice
in reducing the number of young song-birds successfully brought up, parti-
cularly the species nesting on the ground or low above the ground, is generally
little known or underestimated.

Translated into English Zygmunt BoCHENSKI
by Jerzy Zawapzri Institute of Systematic and Exp. Zoology,

Polish Academy of Sciences,
31-016 Krakéw, Stawkowska 17
Tadeusz OLES
Biological Station of the Institute
of Systematic and Exp. Zoology,
Polish Academy of Sciences,
32-324 Ojcbéw, Zlota Goéra 5
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STRESZCZENIE

Obserwacje byty zbierane w latach 1969—1976 w 2 wolierach, zbudowanych
w ogrodzie Stacji Biologicznej PAN w Ojcowie, o kilka metréw od otaczajacego
je boru mieszanego. Ptaki chwytane byly w lesie w najblizszym sasiedztwie
Stacji, gdzie nalezg do gatunkéw legowych.

Gile zbudowaty w wolierach 8 gniazd, ktére nie réznity si¢ zasadniczo od
gpotykanych w lasach Ojcowa czy Karpat. Wymiary tych gniazd zostaty
zestawione w tabeli I. Ilo§é uzytego do budowy gniazda lub poszezegélnych
jego warstw materialu zalezy nie od jego dostepnosei, lecz od predyspozycji
psychicznych wzgl. psychofizjologicznych budujgcej samicy. Podstawe gniazda
stanowig suche galgzki, ktére samice oblamywaly z rosnacych §wierczkow.
W przypadku danych do wyboru peczkéw suchych galgzek §wierka, jodly
i kruszyny, samica wybierata gtéwnie galtazki §wierkowe, nawet wtedy, gdy
ich peczek przymocowany byl do drzewka innego gatunku. Swiadezy to o nie-
przypadkowym wyborze gniazdowego materiatu. Material do budowy czaszy
gniazda i wy§cielenia jej, w postaci trawek, korzonkéw itp. zbierany byt przez
gamice z ziemi. Nie stwierdziliSmy czynnego udziatu sameéw w zbieraniu gniaz-
dowego materiatu, budowie gniazd, czy wysiadywaniu jaj. Samiec stale jednak
samicy towarzyszy (por. fot. 3) i jego obecnogé jest samicy koniecznie potrzebna
do prawidlowego przebiegu budowy gniazda i wysiadywania: w przypadkach
§mierci lub nieobecnofci samcéw, samice przestawaly budowaé gniazdo czy
wysiadywad.

Redaktor pracy: prof. dr M. Mlynarski



Plate 1

Phot. 1. Nests of the Bullfinch. Three successive nests built by female I from the end of April
throughout June 1976. The third nest (C), built most quickly, has the smallest base and is
most carelessly finished
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Plate II

Phot. 2. Nests of the Bullfinch. Two successive nests built by female IT in May and June 1976.
The second nest (B) is built of much more material and more carefully finished
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Plate II1

Phot. 3. Female I, breaking off twigs for her third nest from one of the bunches offered. The
male, which accompanies her, is sitting beside
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