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Territory and food of the Song Thrush 
By P. W. Davies and D. W. Snow 

A STUDY OF the Song Thrush Turdusphilomelos was carried out over 
three years (1954-56) in and around the Oxford Botanic Garden and in 
Marley Wood on the Wytham Estate about 3 miles from the centre of 
Oxford. To a large extent it ran parallel with a simultaneous study of 
the Blackbird T. merula in the same areas (Snow 19 5 6,19 5 8a and 19 5 8b), 
but different emphasis was placed on different aspects of the biology of 
the two species according to their apparent interest and the opportuni
ties for observation. 

The Oxford Botanic Garden supports many Song Thrushes which, 
like the Blackbirds there, are comparatively tame owing to their 
association with man, whereas the woodland thrushes are shy and far 
fewer observations could be made on them. A high proportion of the 
garden thrushes were colour-ringed, either as nestlings or when 
trapped as adults, but no attempt was made to colour-ring the wood
land ones. In contrast to the Blackbirds, many Song Thrushes, ringed 
while passing through in search of food, were never seen again, and 
others held territories for very short periods. Consequently, a much 
more continuous trapping effort was needed in order to be able to 
identify the birds resident at any time. 

As a result of consistently colour-ringing and watching the garden 
thrushes, it was found that there was little difficulty in determining the 
sex of each individual, even if unringed, mainly from its behaviour. 

THE TERRITORY 
The general picture 
When territorial behaviour was active, observation quickly showed 
that some Song Thrushes had a strong preference for a particular part 
of the Botanic Garden. There was, however, no clearly defined 
boundary between adjoining territories. Snow (1956) found the Black-

161 



F I G . I . Territories of Song Thrushes Turdus philomelos in the Oxford Botanic 
Garden during 1954-56: (a) winter territories of seven males and one female in 
February-March 1955; (b) breeding-season territories of five pairs and an unmated 
male in 1954; (c) breeding-season territories of six pairs in 1955; and (d) breeding-
season territories of six pairs and an unmated female in 1956. The shaded areas 
were unoccupied. M stands for male and F for female, and each individual has its 

own number 
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bird territories in the same area to be distinct and easily mapped, but 
the density of Blackbirds was much greater than that of Song Thrushes. 
Steinbacher (1941), working with a population of Blackbirds of about 
the same density as the thrushes in the Botanic Garden, found that 
boundaries were not clearly defined, as did Young (1951) in the case of 
American Robins T. migratorius which also had a comparable density. 
It would appear, therefore, that an increase in density decreases the 
extent of overlap between territories. 

It was nevertheless decided that boundaries of territories in the 
Botanic Garden could be indicated by a single line without much loss 
of accuracy. The position of the boundary was assessed in the first place 
by sight records, and secondly by the location of territorial disputes, 
which were assumed to occur at boundaries. The 'driving' method, as 
used by Lockie (1955a) for determining the limits of owl territories, was 
tried but without success; thrushes will temporarily desert their 
territories if unduly disturbed. Fig. xa gives the territorial plan for 
the entire Song Thrush population of the Botanic Garden during 
February-March 1955, as shown by these plotting methods. Such 
maps were drawn at frequent intervals during the course of the study. 

Territories are not occupied regularly or consistently, even at times 
when territorial behaviour is active. Often, during the day, thrushes 
search for food over considerable distances, and in one instance a 
particular male was identified three-quarters of a mile outside its terri
tory. A detailed watch on an individual male territory-holder in 
January, when it was occupying its territory more persistently than at 
any other time, showed that it was present in its territory for about 
80% of the daylight hours. Similarly, at dusk they do not necessarily 
remain to roost in their territories. At this time a number of the 
garden thrushes were often seen to be attracted to a well-sheltered 
roost located approximately in the centre of an occupied territory. If 
the owner was present they would be persistently chased until they had 
either gained the roost or darkness prevented further aggression. 

In winter, both sexes defend individual territories, but owning males 
are more numerous than females. At Oxford, over a three-year period 
34 different territories were kept under observation, of which only 
three were defended by independent females. Unlike Robins Erithacus 
rubecula, these territory-holding female Song Thrushes did not sing. 

Territory-owners usually succeed in driving off intruders without 
recourse to actual attack. Territorial fights of varying intensity were 
often observed, however, and some of these lasted for as long as five 
minutes, though in no case did a thrush ever appear to suffer serious 
injury. Occasionally an abundant source of food, such as a ripening 
fruit crop, became available within a territory. At first it would be 
defended vigorously, but the presence of many strange thrushes, 
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arriving from neighbouring and distant territories would gradually 
force the owner to abandon the part of the territory concerned. Later, 
when the food supply was exhausted, the original boundaries were 
usually restored and invading thrushes were again vigorously attacked. 

New territories were very seldom established by thrushes that had 
been ringed as nestlings in or near the Botanic Garden; in contrast, a 
good number of Blackbirds which had been ringed as nestlings took 
up territories within the study area. This is in agreement with the 
ringing data, which show that young Song Thrushes disperse more 
widely than Blackbirds (Werth 1947). 

Figs, ib, ic and id show the territories in the three breeding seasons 
1954-56. There is some constancy of pattern from year to year, due 
partly to a few individuals, such as M 1, which occupied the same 
territory for a long period, and partly to the distribution of the walls 
and plant cover in the garden. At other times of year, the pattern and 
number of territories were much more variable, as described in the 
following section. 

The annual cycle of territory 
A few thrushes occupied their territories consistently from year to 
year, apart from brief absences in spells of severe winter weather, while 
others disappeared within a short time of their arrival. Males on 
average remained longer than females, but even so few remained for 
more than two years and about half of them disappeared within the 
year. Only two females were known to stay for more than a year in the 
vicinity of the study area. 

Analysed on a monthly basis, these appearances and disappearances 
show a recognisable pattern (table 1). New males arrived steadily, 

Table 1. Months of arrival and disappearance of Song Thrushes 
Twdus philomelos in the Oxford Botanic Garden 
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January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

New arrivals 
3 

2 

J 
2 
-
-
2 

1 
1 

1 
1 

-
1 

9 

1 

3 
10 

1 
-
1 

1 
1 

1 
1 

_ 
1 

Disappearances 
3 

2 
i 
2 
-
-
1 

4 
-
-
-
_ 
-

9 
_ 
1 
-
-
-
-

14 
-
-
-
_ 
-
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though in small numbers, throughout the winter, re-occupying vacated 
territories, whereas a very high proportion of the females arrived 
during a single month, March, at the beginning of the breeding season. 
Likewise, most females disappeared in July, at the end of the breeding 
season. It is interesting to compare the average annual rate of dis
appearance from the Botanic Garden with the annual mortality rate of 
52% calculated from recoveries of ringed birds (Lack 1943a). On an 
average, 4 8 % of the males and 80% of the females disappeared from 
their territories each year. In the Botanic Garden, therefore, the 
disappearance of males was probably mainly due to death, whereas the 
disappearance of females was largely due to migration away from the 
area. 

In the tendency for females to be more migratory than males, but for 
a small proportion of them to hold individual territories in winter, the 
Song Thrush resembles the Robin (Lack 1943b) more closely than the 
Blackbird, in which both sexes were strictly resident in the Botanic 
Garden and the pairs usually stayed together through the winter 
(Snow 1958b). 

Territories in winter 
In late summer and early autumn, during the moult, territorial be
haviour is in abeyance. During the late autumn and early winter 
territories are re-established, but this is a gradual and variable process, 
most commonly observed in the case of old males who tend to frequent 
the breeding territory of the previous season. It is also dependent on 
the food supply. In 1954 and 1956, for instance, when the fruit crop 
(elder, yew and hawthorn) was abundant, resident males were de
fending territories by the second week of November; but in 19 5 5, when 
the fruit crop was poor and earthworms also were difficult to obtain in 
autumn as a result of the dry summer, there was little evidence of 
winter territories before the beginning of December. Later in winter, 
too, the occupation of territories was found to be very much dependent 
on the availability of food, especially earthworms. 

After winter territories have been firmly established, they continue 
to be defended with increasing vigour, except during cold spells. 
Nearly all the Song Thrushes that held territories in the Botanic 
Garden at this time were in their old breeding territories though not all 
of these were occupied. Only one newly arrived male took up a terri
tory in December. 

Territories in spring 
In mild weather territorial activity increases as spring approaches, 
leading to pair-formation and the onset of breeding. As in winter, 
spells of severe weather interrupt the process and territories may 
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temporarily be completely abandoned. At such times disappearances 
were common, owing to the death or non-return of a territory-holder. 
Usually coinciding with the return of more favourable feeding con
ditions, at the end of February or beginning of March, many new 
thrushes established territories in the Botanic Garden, territorial dis
putes were frequent, and pair-formation began. Pair-formation, like 
the establishment of winter territories, is a gradual process. At first, 
the female is tolerated in the territory and both sexes may be seen 
feeding together, but the female's attachment to the territory (or the 
male) is not binding, for she will often fly off. The same female, during 
the early stages of pair-formation, will land and remain for a short 
time in many different territories; later, however, she will keep re
turning to the same territory and remain for longer periods. Gradual
ly she will be found to be associating more and more with one par
ticular male, but it is only just before nesting starts that pair-formation 
can be assumed to have taken place. In one instance, cold weather in 
March caused an apparently formed pair to split up ; the female deserted 
the territory and subsequently paired with another male just outside the 
Botanic Garden. 

Territories in the breeding season 
The number, distribution and size of the breeding territories remained 
fairly constant throughout the season (April-July), but occasional 
changes occurred, following death or a succession of nest failures in a 
particular territory. During 1955 three new unringed Song Thrushes 
appeared in early June, a single male and a pair obviously in breeding 
condition, and tried to establish territories. The pair were soon forced 
to abandon a half-completed nest which they built within the territory 
of a resident pair, but they retained possession of a small bush on the 
edge of the garden, in which they later successfully reared a brood. 
The single male staked a territory in unoccupied ground and spent a 
week singing from the top branches of the tallest tree before dis
appearing as suddenly as he had appeared. Though not individually 
marked, it is probable that this male had moved from a territory about 
half a mile away from the Botanic Garden where he had previously 
been observed unmated and singing vigorously. 

Territory and song 
Territory and song are closely connected, the fluctuations in the amount 
of song throughout the year, and its variation from year to year, 
depending mainly on the intensity of territorial behaviour, which in 
turn, as shown above, depends to a large extent on the availability of 
food. 

Some points, however, deserve special mention. In autumn, chiefly 
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in September and early October, a subdued type of song is sometimes 
heard. It is sometimes uttered by males which have remained in their 
territories from the previous breeding season, and sometimes by un-
established birds. In either case it seems to have little territorial 
significance, but perhaps indicates mild dominance. Resident males, 
for instance, while uttering subdued song, will tolerate strange birds 
within their territories; and sometimes one of a party of Song Thrushes, 
perching on tall trees within the boundaries of an occupied territory, 
will utter a low, hesitant song which has little effect upon other mem
bers of the party or on the resident male. In 1954 and 1956, when 
fruit was abundant, this autumn song was heard much more often than 
in 1955, when fruit was scarce. 

The end of autumn song may not always be clearly distinguished 
from the beginning of true territorial song, which usually starts in 
November when territories begin to be re-established. Some time in 
the course of December song tends to become intermittent, presumably 
because of the need to spend more time in searching for food; and in 
late winter song, like the occupation of territory, depends much on the 
weather. 

In Marley Wood subdued autumn song was never heard, and terri
torial song in winter was heard only in one year, in November and 
December 1956, when fruit was very abundant. In January 1957, 
when Song Thrushes were first seen in mixed flocks feeding off earth
worms in open pastures, song was no longer heard in the wood. 

The function of song in the Song Thrush seems to be similar to that 
found for the Robin (Lack 1943b) and many other passerines: it assists 
in maintaining the territory against other Song Thrushes by proclaim
ing ownership, and it advertises the unmated males to prospective 
mates. Song with a primarily advertising function is heard chiefly in 
February and March, and is generally of higher intensity than that used 
in maintaining the territory. Later in the breeding season, the most 
sustained song is heard from males that have remained unpaired or have 
lost their mates. 

Territories in Marley Wood 
A precise comparison between Marley Wood and the Botanic Garden 
is made difficult by the lack of detailed knowledge concerning the 
behaviour of the individual thrushes in Marley. Individuals were 
rarely trapped and were never under observation for long periods at 
a time. Nevertheless, it was possible to ascertain the mean seasonal 
changes in the wood by making frequent visits. 

In winter Song Thrushes were rarely seen in the wood, though in 
the mild weather during November and December 1956 they were 
heard singing for limited periods. In this year, as already mentioned, 
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there was an abundant supply of fruit and earthworms were readily-
available, and territories in the Botanic Garden were occupied earlier 
than in other years. In each year when observations were made in the 
period January-March (1954-56) the breeding territories in the wood 
were apparently established only a short time before nesting began. 

By recording the position of singing males and finding most of the 
nests, a reasonably accurate estimate was made of the number of 
breeding pairs. N o attempt was made to determine territory bound
aries, for disputes between neighbouring pairs were not observed. In 
1956 there were six territories at the beginning of the breeding season 
in 5 5 acres of woodland, giving a density of about o. 1 pairs per acre. 
This is approximately the same as that found in a Surrey oakwood 
(Beven 1963). It is several times higher than the densities recorded in 
various types of Finnish coniferous woodland (Siivonen 1939), but 
only about one eighth of the density in the Oxford Botanic Garden. 

FOOD 
Food and feeding habits were studied by systematically noting all the 
Song Thrushes that were feeding when first seen in the course of 
random walks in the area surrounding the Botanic Garden. In 
addition, the availability of earthworms, one of the most important 
foods, was studied by obtaining samples from feeding grounds, and the 
incidence of feeding on snails was studied by collecting broken shells 
from thrush anvils. In Marley Wood fewer observations were made, 
but they were sufficient for a comparison with the garden population. 

As already mentioned, the Botanic Garden Song Thrushes do not 
by any means feed exclusively within their territories. They make 
feeding excursions for considerable distances, radiating for as much as 
half a mile from the garden. These excursions are of two distinct 
types. In the first instance, a thrush will visit a particular food supply 
that is readily available, such as a fruit tree, an area providing many 
earthworms or even a supply of bread-crumbs, and after feeding in
tensively for a short time will return directly to the territory. Secondly, 
when food is not plentiful in the territory, a thrush will seek its food at 
xandom, moving from place to place in the surrounding country, re
turning to its territory only when feeding conditions are favourable. 
I n such cases, resident birds may be absent from the territory for a 
number of days. 

Fig. 2, based on about 900 records, shows in somewhat simplified 
form the chief natural sources of food during 1955. These were of 
four kinds: earthworms, snails, caterpillars and fruit. Earthworms 
were taken most from January to June, except for the greater part of 
February when snow covered the ground. In June and July, as the 
breeding season neared its end, the number of Song Thrushes feeding 
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Fruit 

Cottrpillars 

SnailM 

Earthworms 
F I G . 2. Natural sources of food exploited by Song Thrushes Turdusphilomelos in 

the Oxford area in 1955, 

on worms gradually decreased until finally in late summer there were 
no records. It was not until late in the year, in November and Decem
ber, that Song Thrushes were again seen regularly taking worms. 
Snails were taken throughout the year except for a limited period in 
November when the fruit crop was most abundant. There were two 
periods when they were taken in greatest numbers—in cold weather in 
February, and in July and August. Caterpillars were taken only for 
a short period in May and June when they dropped from the canopy of 
trees in order to pupate in the ground; at this time they were preferred 
to earthworms, and formed an important part of the food for the 
nestlings. Fruit (mostly berries of yew, hawthorn and elder) was, of 
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course, taken mainly in late summer and autumn. 
The availability of earthworms in lawns and playing fields near the 

Botanic Garden was assessed from October 1955 to August 1956 by 
pouring a solution of potassium permanganate over small sample areas 
of ground (Evans and Guild 1948), a method which, though not 
entirely satisfactory (Svendsen 1955), does indicate the main changes in 
availability, i.e. the numbers that are near the surface. Fig. 3 summar
ises the results of these samples. The three areas chosen differed from 
each other to some extent. Thus the Botanic Garden provided many 
earthworms in October, while the greatest number taken from the 
adjoining Magdalen College School playing field was in January. 
Taking all areas together, earthworms were consistently available 
during the first four months (October-January). In February cold 
weather and frozen ground reduced the availability to a minimum, but 
after the thaw in April earthworms were again abundant. Later, to
wards the end of the breeding season, the availability decreased rapidly 
until by August earthworms were very rarely taken in the samples. 

Lockie (1955b) also sampled earthworms near Oxford and found two 
peaks in availability similar to those reported here, one in late autumn 
and the other in April, with a marked drop during cold weather early 
in the year. It would seem therefore that this seasonal pattern of 
abundance is regular. 

Field observations on Song Thrushes feeding on lawns and playing 
fields confirmed the evidence as to availability obtained from the 
samples. Thus at times when the samples indicated high availability, 
the average time taken to catch a worm was low, the ratio of number 
caught to number of attempts made was high, and the frequency with 
which worms were caught and then discarded was high; and vice 
versa. At times when the estimated availability was low, the amount 
of pecking at small objects on the surface of the grass was highest. 

The amount of feeding on earthworms generally corresponded with 
their availability as measured by sampling. So, too, the amount of 
feeding on caterpillars and on fruit corresponded with their availability, 
though for these the assessment was made only by inspection. Some 
preferences were, however, evident. When caterpillars were available, 
the amount of feeding on earthworms dropped, although they too 
were readily available. Similarly, in the 1956-57 winter, when the 
fruit supply was especially abundant from September onwards, it was 
not until it was exhausted, in January, that Song Thrushes were seen 
feeding on earthworms, whereas in the 1955-56 winter they were first 
seen feeding on them in November. 

In contrast, the amount of feeding on snails did not correspond with 
their probable availability. An increase in the amount of snails eaten 
always tended to occur when other food was known to be scarce, and a* 
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F I G . 3. Availability of 
earthworms in lawns and 
playing fields in the Oxford 
area from October 1955 to 
August 1956: (a) Botanic 
Garden; (b) Christchurch 
School cricket ground; and 
(c) Magdalen College School 
playing field. The ordinate 
shows the number of cubic 
centimetres of earthworms 
per square metre. The 
sampling method is des
cribed in the text on page 
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decrease when another food became available again: earthworms when 
the weather became mild after a cold spell, caterpillars in June, and 
fruit late in the summer. Goodhart (1958) reached a similar con
clusion from a study of Song Thrush predation on snails near Cam
bridge. 

The food in Mar ley Wood 
The Song Thrushes in Marley showed many differences from the 
garden population in their feeding ecology. During the winter food 
was often not readily available in the wood because the snails most 
commonly eaten, Cepaea nemoralis, bury themselves in the ground, 
whereas the garden snail Helix aspersa overwinters in old walls and at 
the bases of shrubs, and can usually be found unless covered by deep 
snow. Song Thrushes do not sift through leaf litter like Blackbirds, 
which can obtain food in woodland in this way even in freezing 
weather. Severe weather in winter therefore caused a decrease in the 
number of snails eaten in the wood, chiefly because the Song Thrushes 
left the wood to feed elsewhere, whereas in the Botanic Garden the 
same weather caused an increase unless there was deep snow. Good-
hart (1958), however, found that in a Cambridge wood there was a peak 
in predation on snails in hard weather in January and February, but the 
species concerned was C. hortensis. 

The number of snails eaten in spring and summer was a good 
indication of the availability of other food. When the thrushes 
reoccupied Marley Wood in March 1956, during the thaw, snails were 
eaten in large numbers since they were apparently the only food 
available. When earthworms became available in the wood in April 
and May the consumption of snails dropped, until by the last week of 
May only a few shells were found in the sampling area. At the same 
time caterpillars began to drop to the ground to pupate, the greatest 
number falling between the last week of May and the second week of 
June. It was not until the caterpillars had stopped falling, in late 
June, that Song Thrushes started to feed on snails again; by this time 
earthworms, the other main source of food, were not as available as 
they had been before the caterpillar fall. In July there was a decrease 
in the number of snails eaten, probably as the result of wet weather 
which increased the availability of worms again. In autumn, as in the 
Botanic Garden, as soon as the fruit crop (elderberries) ripened in the 
wood, snails were rarely taken. 

Interspecific competition 
When thrushes are feeding in mixed flocks on lawns and fields, aggress
ive encounters are frequently seen between birds of different species, 
and less often between individuals of the same species. This behaviour 
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was studied in the thrashes feeding on Magdalen College School 
playing field in winter. 

In every observed instance the attack was directed against a bird 
which had just caught an earthworm. Attacks were successful only if 
an aggressive bird was able to approach a feeding bird unnoticed, 
because the first reaction of an attacked bird was to jump aside or to 
take flight with the worm in its beak. In most cases, the feeding bird 
quickly noticed the approach of another and had time to take evasive 
action; only very rarely did the aggressor then follow. 

By frequently observing these encounters, it soon became obvious 
that an interspecific hierarchy existed. Mistle Thrushes Turdus 
viscivorus and Fieldfares T. pilaris dominated Song Thrushes, Blackbirds 
and Redwings T. iliacus, but were never seen to attack each other. 
Blackbirds attacked both Song Thrushes and Redwings and also other 
Blackbirds, while Redwings attacked only Song Thrushes and other 
Redwings. Song Thrushes were subordinate to all the other species, 
and were never seen to attack each other. 

During the four months when these observations were made, 88 
attacks were seen, of which 7 3 % were directed against Song Thrushes, 
chiefly by Blackbirds. On average, one in three of such encounters 
was successful. Redwings seemed more capable of evading the 
attacks of Blackbirds than were Song Thrushes, since only one out 
of ten attacks on Redwings was successful. 

Although Blackbirds were able to obtain some food by parasitising 
Song Thrushes in this way, the number of earthworms obtained was 
small (16 successful attacks were observed) compared with the total 
number of earthworms eaten. It does not seem likely, therefore, that 
this form of aggression is particularly advantageous to the Blackbird. 
Furthermore, in Britain mixed flocks of thrushes feed on grassland at 
times when earthworms are relatively abundant. When the food 
supply becomes scarce, competition does not increase, because the 
thrushes change to other foods and interspecific overlap in feeding 
niche, at least between the Song Thrush and Blackbird, is reduced. 
Hence it seems that this form of food-fighting in thrushes is not of 
fundamental importance in the ecology of these species, as it appears 
to be in some crows (Lockie 195 5 b) and in tits (Gibb 1954). 

DISCUSSION 
The purpose of this paper has been to establish the main facts relating 
to the territorial behaviour of the Song Thrush population studied, its 
seasonal changes, and its connection with food. Nothing has emerged 
from the study which is not already known in other members of the 
Turdidae, but the total pattern is distinctive. It is perhaps surprising 
that the main outlines of territorial behaviour in such a well-known 
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species have apparently not previously been traced, but this is to be 
attributed to the comparatively great amount of shifting which takes 
place in the Song Thrush population, especially on the part of the 
females, and the consequent need to maintain a continuous trapping 
effort in order to follow the changes. 

The function of territory has been argued at great length, and the 
present study has not resulted in critical data of the sort that is now 
needed to advance the discussion significantly. It is clear that it is in 
relation to breeding that the main value of territory must be sought in 
the Song Thrush, since the occupation of territory at other times of 
year is labile and highly dependent on the availability of food. T o 
what extent the territory assures an adequate food supply for the young 
by spacing out breeding pairs, is one of the still debated questions, 
which cannot be answered from our data. 

SUMMARY 
From 1954 to 1956 a colour-ringed population of Song Thrushes Tardusphilomeloi 
was studied in and around the Oxford Botanic Garden, and comparative observa
tions were made on a woodland population near-by. 

Individuals on average held their territories for rather short periods: few males 
remained for more than two years, and nearly all the females disappeared within a 
year. Comparison with the mortality rate as shown by ringing recoveries suggested 
that disappearances of males were mainly due to death, but that most disappearances 
of females were due to movement away from the area. A few females held winter 
territories, but they did not sing. 

Outside the breeding season, the occupation of territory, and with it the amount 
of song, was found to be very much dependent on the availability of food. As a 
result, there were marked differences in the different years. In the woodland area, 
winter territories were held in only one year when fruit was very abundant. 

The main seasonal changes in food are described. Snails were found to be taken 
in large quantities only when other food was known to be scarce. Of the other 
main foods, caterpillars were found to be preferred to earthworms when they were 
available in late spring and early summer, and fruit, when available, was preferred to 
earthworms late in the year. Interspecific competition for earthworms between 'he 
Song Thrush and other Turdus species, though common, is considered not to be of 
fundamental importance in its ecology, since it occurs most when food is abundant, 
and when food is scarce the overlap in feeding niches is reduced. 
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