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Comparative Ecological Studies on Blackbird
(Turdus merula) and Song Thrush (T. philomelos)
Populations. I. Nutritional Ecology

By

J. TOROK*

Abstract. The food of nestlings of blackbirds and song thrushes was studied over a period of
five years in various habitats. Food samples were obtained by placing neck-collars on the nestlings.
Blackbirds consumed mainly lepidopterous larvae, dipterans and coleopterans, Besides great quanti-
ties of lepidopteran larvae and dipterans, song thrushes fed on more annelids and less beetles than
the blackbirds. The blackbird proved to be a more generalist and mobile species than the song
thrush. These properties have enabled the blackbird to easily penetrate into urbanized areas. Of
the two studied niche dimensions (food composition and prey size) of the sympatric populations,
there was greater degree of segregation betwen the species in food composition.

Introduction

The blackbird and the song thrush are the two most common species of the
genus T'wurdus in Hungary. In Europe the blackbird is distributed mainly in
the south-eastern parts. The range of the song thrush considerably overlaps
with that of the previous species but penetrates much further north, and is
absent from some parts of southern Europe (Dyrez, 1969 ; NiLssox, 1979).

Besides similar geographical distribution, similar habitat preference is
characteristic for the two species, though the blackbird is more common in cer-
tain habitats (reedbeds, orchards) than its congener. The penetration of the
blackbird into urban habitats modified by man (synurbanization) was a clearly
definable and rapid process (KroLL, 1975). In some parts of Kurope the song
thrush has also moved into towns, but the blackbird has been able to maintain
its numerical predominance even in these habitats (S~xow, 1958).

In the breeding season both species feed in a clearly definable microhabitat,
on the surface of the soil, and their prey searching tactics are similar (SMITH,
1973; Tyg, 1981).

There are few comparative studies on the food composition of blackbirds
and song thrushes (EBLE, 1963; DyRcz, 1969), therefore the primary objective
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of the present work was to study the food segregation in sympatric populations
of the two congeneric species. Detailed knowledge of the food resource utilization
of the blackbird and the song thrush may help us understand the different adap-
tivities of the two species, and may provide further data to the phenomenom of
resource segregation that has recently been widely studied in closely related
species (Copy, 1974; Dyrez, 1969; HARTLEY, 1953; JENNI, 1983; Lack, 1945,
1971; MacARTHUR, 1958).

Study areas

No. 1 (12 ha): A dry Twrkey-oak woodland (Quercetum petraeae cerris) in the vicinity of
Budapest, with dense shrub vegetation at the edges (Ligustrum vulgare, Sambucus nigra, Cor-
nus mas, Crataegus sp. and Rosa spp.).

No. 2 (12 ha): An orchard contiguous with study area No. 1. bordered by a Turkey-oakwood
in the north and north-east, by cultivated land in the south (wheat) and by a meadow in the
west. The composition of the orchard is as follows: winter apple (4.5 ha), peach (2 ha), apricot
(1.5 ha), pear (1.3 ha), plum (1.3 ha), cherry (0.7 ha) and sour cherry (0.7 ha).

No. 3 (4 ha): An old hornbeam-oakwood mixed with beech in a hilly suburb of Budapest
(Normafa), with young oak saplings in the undergrowth.

No. 4 (4 ha): A Turkey-oak woodland with dense edge vegetation in the outskirts of Térok-
bélint. There is an extensive peach plantation under large-scale mechanized farming adjacent to the
wood. The nests were located in the 200 m wide strip of the oakwood.

No. 5 (9 ha): A recreational park in the centre of Budapest. The varied vegetation is patchily
distributed. Quercus spp., Acer spp., Juniperus spp., Thuja plicata, Taxus baccata and Forsythia
europea may be found in larger numbers.

No. 6 (2 ha): A resort area in the outskirts of Esztergom with varied cultivated vegetation,
small plots with vegetable gardens and fruit orchards, with rows of bushes (Ligustrum vulgare,
Sambucus nigra, Rosa spp.) and trees (Robinia pseudoacacia, Juglans regia, Acer campestre,
Aesculus hippocastanum) along the roads and inbetween the plots. The nests were located in the
rows of bushes along the road.

Study periods and methods

The study was carried out between 1978 and 1982. 1 collected food samples
by placking neck-collars on the the nestlings throughout the five years in study
area No. 1, in 1979, 1980 and 1982 in study area No. 2 and in 1980 in study areas
Nos 3, 4, 5 and 6. A detailed description of the method is found in TorOx (1981).
The collected prey animals were measured to mm accuracy and preserved in
isopropyl aleohol until identification. 1 separated 9 size intervals (each 5 mm) for
the calculations. If only one individual could be ascertained in the sample, the
length of earthworms was calculated as the total length of the pieces found in the
sample. If several head or tail parts were found in the sample, then the sizes of
the aimals could only be estimated as based on the diameters of the pieces.

Nestlings were weighed on everv second day to 0.1 g accuracy. No food
samples were taken from these nestlings.

Following TINBERGEN (1960) and BALEN (1973), 1 estimated the abundance
and dynamics of the leaf-consuming lepidopterous larvae by collecting the excre-
ments of the caterpillars. Thirty carton sheets each 0.25 m?in size were laid out
in study area No. 1 to collect the excrements for 48 hrs at 10-days intervals. The
excrements collected over the two days were weighed after cleaning and air-
ldrying.
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Niche metrics

I calculated food niche width from the SmanNoN formula (SHANNON &
WEAVER, 1949),

H ZS: 7y 1 n;
= — ——log,
i=1 N €z N

H

Evenness was computed using the formula J = ——
max

where H,,,,x = log, s (P1ELOU, 1969).

In the above formulae 7, is the number of prey items belonging to the ith
prey or size category, N is the total number of prey specimens, and s is the num-
ber of prey categories.

The degree of niche overlap was calculated using RENKONEN’s similarity
formula (RENKONEN, 1938),

s
Sp~p = ‘21 min (Pl, i» P2, i)
i=

where p, ; is the frequency of the ith prey or size category in sample I relative to
the total number of prey items, p, ; is the same for sample 2.

During calculating food composition I considered the various semaphoront
populations of most prey categories as separate entities because of their different
habitats, feeding habits and mobilities. In the above calculations the term food
category is usually equivalent to the taxonomical category of the family, but
in certain cases when the prey could be identified only to the order, this taxon
was considered a category.

Food composition

Based on 3833 collected prey items, it was found that the predominant food
of the blackbird is lepidopterous larvae. Of the noctuids, Orthosia and Agrochola
species, of the geometrids Operophteru brumula, Colotois pennaria, Erannis and
Boarmia species occurred in considerable numbers. Although blackbirds feed
on the surface of the soil, caterpillars living tvpically on herbs or in the soil were
found only in low percentage in the food. The nestlings consumed approximately
equal numbers of Diptera and Coleoptera. Among dipterans the most abundant
were Tipulida and Limonia species which emerge in May. The order Coleoptera
was primarily represented by members of the family Elateridae, Carabidae,
Scarabaeidae and Silphidae. T often found among the food species like Calosoma
inquisitor and Dendroxena quadripunctate which feed on carterpillars. Annelida,
Hymenoptera, Heteroptera and Araneidae were found only in few numbers
among the food samples collected from the blackbird nestlings. Among the anne-
lids, species of the genera Allolobophora and Lumbricus were predominant. The
species which inhabit the upper soil layers (Lumbricus spp., Dendrobaena spp.)
outnumbered three to one those which live deeper in the soil {Allolobophora spp.,
Octolasium spp.). The same ratio was as high as four to one in the case of the
song thrush. I found remains of any vertebrate species only on one occasion, the
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tail part of a young slow-worm. When feeding the voung, the birds also consume
plants as well (sour cherry), but the proportion of this food item is not significant,

In the urban environment artificial food (of human origin) were also found
in the collected samples, but here the predominant prey categories were also
earthworms and Diptera. In the samples from the oakwood in the outskirts of
Budapest Lepidoptera and Diptera, in the samples from the Normafa Annelida
and Coleoptera were the most significant prey categories. In the orchard, the
samples from June of 1979 and 1982 contained mainly Coleoptera and Diptera,
those from the end of May, 1982 contained Hymenoptera and Coleoptera in
considerable numbers.

Similarly to the food of the blackbirds, that of the song thrush contained
mainly lepidopterous larvae and Diptera. Of the caterpillars primarily species of
the genera Orthosia and Boarmia, and Operophiera brumalu and Cololois pennaric
were fed to the nestlings, of the dipterans Tipula and Limonia species. Earth
wornis, molluses and isopods were taken in greater proportion by song thrushes
than blackbirds, and at the same time the former species took less Heteroptera
and Diplopoda than the latter one. The proportion of plant material was also
insignificant in this species, but about ten times that in the blackbird. The con-
tents of the food samples from the orchard were characterized by Lepidoptera
and Coleoptera, those from the woods by Lepidoptera and Diptera. In the study
area at Hsztergom mainly Coleoptera, Lepidoptera and Neuroptera were fed to
the nestlings.

I found sand, gravel, earth and snail shells among the food of both species,
but have not included them among the items. These are taken partly to help
grind the food particles, partly to supplement the supply of inorganic elements
{e. g. Ca).

Niche width of the blackbird was greater than that of the song thrush
(Table 1). I did not include the samples from 1978 and 1979 in the results because
of the small quantity of song thrush food collected in those years.

The similarity between the food composition of the two species was lower
than that between the distributions of the size categories. The food samples
collected from blackbirds in the oakwood resembled each other to a much greater
degree than any other sample (Tables 2 and 3),

Temporal variation in food composition

I studied the variation in food composition of blackbirds by pooling the
samples into 10-days intervals (Fig. 1). The diversity and and evenness of the
food composition was greater at the beginning and end of the breeding season
than in the middle. In early spring Coleoptera, Annelida and Diptera predomi-
nated because of the paucity of caterpillars in that season, whereas in summer
besides annelids and beetles caterpillars were also taken. These groups were
taken in approximately equal proportions by the birds.

From the middle of May to the beginning of June foliage-consuming cater-
pillars were predominant in the food samples. This group reached its maximum
in biomass around 20 May, as shown by the measurements of the quantity of
caterpillar excrements in 1979 (Fig. 1). The exact timing of the “caterpillar
peak” may vary from year to vear because of differences in weather (BALEX,
1973), but it occurs usually at the end of May. With the sudden increase in the
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abundance of the caterpillars the thrushes shifted to this prey category, and at
the expense of other food items the larvae became the predominant food. There-
fore the diversity and evenness of the food decreased during this period. The
abundance of caterpillars decreased shortly after the peak, but their proportion
was still considerable in the food of the nestlings.

Table 2. Similarities between food compositions

1978 1979 1980 1981 1982

T. merula — T. philomelos

1. study plot 0.42 0.33 0.48 0.51

2. study plot 0.28 0.317
1. study plot — 2. study plot

T. merula 0.26 0.31

T. philomelos 0.38
1. study plot — 4. study plot

T. merula 0.39
1. study plot — 3. study plot

T. merula _ 0.24
3. study plot — 4 study plot

T. merula 0.17

Table 3. Stmilarities between prey sizes

1978 1979 1980 1981 1982

T. merula — T. philomelos

1. study plot 0.89 0.75 0.78 0.74

2. study plot 0.81 0.76
1. study plot — 2. study plot

T. merula 0.78

T. philomelos 0,76

Prey size

Niche width of the blackbird, calculated from the pooled data as well as
from the yearly data from the oakwood in the vicinity of Budapest, was greater
than in the song thrush. In the orchard and the Esztergom study site, however,
the niche width of the song thrush was the greater one in 1980. The differences
were small in both cases.

There was considerable similarity between the prefered size categories as
well. The interspecific prey size similarity was also high in various years and in
the various habitats (Table 3). Within the species, the niche overlap of food size
was also high between the various habitats.
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Changes in food composition with the growth of nestlings

The equations of logistic growth are widely used to describe the growth
patterns of small passerines (RICKLEFs, 1967, 1968). I obtained the following
equations for the growth curves (in body mass) of the blackbird (Tm) and song
thrush (Tp) from the measurements of nestlings in study areas Nos 1 and 2:

whpy, = 54.6 /1+e—o.s¢7(t—3.sos)

why,, = 43.1/1 + e—0-114(f-3.718)

(N = 38)
(N = 11)

where wtf is the body mass (in g) at time ¢, which is the age of the nestling in
days, N is the number of individuals.
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Fig. 1. Temporal variation of food composition and niche width of the blackbird in three years

The growth of the blackbirds and song thrushes is rapid, similarly to other
altricial bird species which construct their nests in uncovered situations. They
fledge on day 11 or 12 after hatching, though their ability to fly is still poor. Of
the two species studied, the smaller song thrush has a greater growth rate (0.714).
The hatching and fledging weights of the larger blackbird are greater than in
the song thrush. The weight at hatching expressed as percentage of the asympto-
tic weight is about equal in the two species (Tm = 12.4%;, Tp = 11.0%,).

Food composition changed with the growth of the nestlings (Fig. 2.) In the
samples from study area No. 1 collected in 1978, the younger nestlings of both
species were fed mainly soft invertebrates (e. g. earthworms). With the growth of
the nestlings the proportion of Coleoptera, lepidopteran larvae and diplopods
increased and at the same time the proportion of Annelida and Hymenoptera
decreased.

Discussion

The literature on avian ecology is rich in studies on sympatric populations
of closely related species. The primary objectives of these studies had been eluci-
dation of the interspecific similarities, mechanisms of segregation, competitive
interrelationships, and clarification of the causes of different adaptivities, all of
which lead to a better understanding of the regulatory mechanisms responsible
for the structuring of avian communities. The present paper deals with the food
of two species of the genus Turdus, the blackbird and the song thrush, which are
abundant over much of Europe.

The results of the present work suggest that, similarly to other temperate
birds, these two species are generalists. The difference between the species is
manifested in the narrower food niche of the song thrush as compared with that
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Fig. 2. Changes in food composition and the growth of nestlings (B = blackbird, S = song tursh)

Table 4. Average precipitation and dry weight of earthworms collected by blackbirds over 10-day periods

(L~ Lumbricus spp., D — Dendrobaena spp., A — Allolobophora spp., O — Octolasium spp., r—

correlation coefficient, ns —nonsignificant correlation, a: — the relative proportion of earthworms to total
number of prey)

10-day periods \

v o2 |3 | 4 | 5 | 1T | 8 r
| 30.04— —18.07.
1979 ‘ l
Precipitation (mm) | 0.8 0.0 2.4 0.6 - 2.5 -
|
L+D | .17% 03| 03] 03| — g2 — 0.548 ns
A+O | 08| 005 .004 — - - { - —0.200 ns
Total | .25 05| 05| 04| — | .12 — | 0.003 ns
| | I .
1980 J | i
Precipitation (mm) [ 17 | 21 Co— e ] 2 [ — | o1
| |
L+D AT o2 - 07 03| — |05 —0.090ms
ALO 0T~ | — | 03| .08 — — | —0170ns
Total .26 | a2 - L 09 ) — ‘ 06 | 0.093 ns
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of the blackbird. As regards actual food composition, the song thrush takes
softer prev in greater quantities than the blackbird which shows preference for
harder prey.

In both species lepidopterous larvae predominated in the food of the nest-
lings, the majority of which was made up by foliage-consuming caterpillars.
Since these larvae live in the foliage and the thrushes feed on the surface of the
goil, only in the period subsequent to thelarval peak did the proportion of cater-
pillars increase in the food taken to the nestlings, when the larvae moved down
to the soil to pupate.

Within the other prey category of importance, Diptera, the Tipula and
Limonia species of poor flying ability which emerge in May predominated
(mainly females full with eggs). The majority of other dipteran species were
immediately after they had emerged from population and were yet unable to
fly. Fully developed dipterans of powerful flying ability were found only rarely
among the food items.

Both blackbirds and song thrushes consumed considerable quantities of
earthworms. Presumably both the species living in deeper soil layers (Allolobo-
phora spp., Octolasium spp.) and the ones near to the surface (Lumbricus spp.,
Dendrobaena spp.) are brought to the surface by sufficient rainfall and thus
become susceptible to depredation by birds. To substantiate this presumption,
I calculated for each 10-day period of 1979 and 1980 the dry weight of earth-
worms consumed by the nestlings (because of the uncertainty in estimation of
the number of individuals), its relative proportion to total food and compared
with the average precipitation of the periods (Table 4). I found no significant
correlation between the amount of earthworms consumed and the amount of
rainfall, Therefore it is probably not because of rainfall that earthworms are
present in the food, though in spring, when there is more rainfall, theyv are taken
in greater numbers to the nestlings than in the dryer period of the summer
(Sxow, 1958).

Table 5. T'he common spider species of the litter layer of Turkey oakwoods (Loksa, unpublished data)
A — abundance, * — spring, eurly summer period, + — for juveniles only, B — total number
conswimed by blackbird nestlings

size of
Species Afm? cephalothorax Activity B
{mm)
Pardosa lugubris* 8.0 -10.4 2.6 -3.0 diurnal 1
quickly moving
Micryphantidae spp. 1.6 -10.2 1.0-2.0 nocturnal —
Linyphidae spp. 3.2—- 0.6 1.9-2.4 nocturnal 9
Leptyphantes flavipes 3.2~ 6.4 1.0-1.5 nocturnal -
Trochosa terricola 1.6 — 6.4 3.7-5.0 nocturnal 3
(9.6) -+
Harpactes rubicundus 1.6 — 4.8 3.6 —-4.5 nocturnal 19
Dysdera erythrina 1.6 - 4.8 3.0-4.0 nocturnal 1
(9.6) -+
Xysticus cambridget 1.6 - 3.2 3.5 nocturnal 6
Ozyptila spp. 1.6 — 3.2 2.0-2.5 nocturnal 3
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Becauge of the seaching tactics of the thrushes, spider species which do
not occur on the surface of the soil were found only rarely in the food, though
large numbers were taken of some species, e. g. Xys*hcu& lanio. Of the species
commonly ocurring in the litter layer of the Tul key oakwood, principally the
ones of greater dimensions and slow locomotion were captured (Table 5).
Jansson and BROMSSEN (1981) found in their studies in coniferous forests that
the birds’ predation on the larger spiders was greater than on the smaller ones.

A number of authors have found molluscs to be important (Davigs & Sxow,
1965; DyRrcez, 1969; Sxow, 1958), but except study area No. 3, where slugs were
important prey, snails occurred only in small quantities in the food of the nest-
lings. The cause of this discrepacy may be that the forests in Hungary are drier
and hence poorer in molluscs than the habitats in England and Poland, where
the above ohservations have been reported from. Csikr (1908) and Haviix
(1977) also reported high proportion of molluses, though these findings may
reflect the inadequancy of the stomach analyses, in which the proportion of ani-
mals with highly chitinized integumen or calcified shell is greater than the pro-
portion taken (Table 6).

RrIckLEFS’ generalization (1968), that of the closely related species the larger
ones have lower growth rates, proved to be valid for the two Turdus species. The
younger animals feed on softer food, the older ones take harder prey categories,
Korop1 (1967) also found that during the growth of blackbird nestlings the pro-
portion of Coleoptera increased and that of the spiders and Lepidoptera decrea-
sed.

The food compositions of the generalist thrush species are closely related to
the food resources of their environment (Table 7.). At the heginning of the breed-
ing season, when the thrushes took even proportions of the various preyv catego-
ries, the food composition niche width of the thrushes was great. Caterpillars,
which play a central role in the food of most passerines, become the predominant
food of the birds when they are available and thus the food niche width of the
thrushes decreases. Even when a prey categorv hecomes superabundant, the
thrushes take other prey as well because bhesides the energv requirements of the
nestlings, other circumstances also influence the search for prev (Rovama, 1970;

Table 7. Temporal variation tn food composition of the two thrush species from literature data.
(Only categories exceeding 109, of total prey indicated, in decreasing order of percentile proportion.
Abbreviations: Co — Coleoptera, An — Annelida, Di — Diptera, Ga — (Gastropoda, He — Helero-

ptera, Hy — Hymenoptera, Le — Lepidoptera)

‘. April May ' June July
i
Turdus merula ! ‘
Koropr (1967) | Co, He, Hy, An | Le, Co | Le, Co Le, Co, An
This study ] — Co, Di, An : Le, Co Le, Co, An
Turdus philomelos [
Davigs and Svow |
(1965) | An, Ga | An, Le Le, An Ga, An
Dyrcz (1969) | - | An, Di, Ga Co, Ga, Di, An | Co, Le, Ga
This study | - | An, Di, Le Le, An i -
1

i | !
116



TINBERGEN, 1982). With the decrease in availabity of the caterpillars, other
items are also taken and thus the food spectrum and the food niche width decre-
ases.

Of the two studied niche dimensions, the similarity between prey sizes of the
two species was greater than that between food composition. The similarities
between food compositions of the species and habitats show that the food re-
sourches of the given habitat determine the food composition of the two species.
In an altered habitat, the orchard, considerably changed as compared with the
natural habitat of the oakwood, the food of the song thrush changed to a lesser
extent than that of the blackbird, indicating that this species does not readily
follow the changes in its food resources. This fact, coupled with a smaller food
niche width, indicates the specialized food regime of the song thrush that is
accompanied by a less mobile dietary shift than that characteristic for the black-

bird.
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