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A N A T U R A L E X P E R I M E N T ON T H E 
TERRITORIAL I N S T I N C T . 

BY 

JUT.TAN S. HUXT.KV. 

I N view of the recent critique of the territory theory by D. and 
L. Lack (anlea, p. 179) the following observations, made while 
I was staying with Mr. Eliot Howard, may be of interest. 

Mr. Howard has been studying the behaviour of Coots 
(Fulica a. atra) on two small artificial ponds, separated by a 
dam, near Hartlebury, Worcestershire. On the lower pond 
there was, in late January, 1933, a flock of sixteen birds, 
which finally split up, leaving only four pairs. These divided 
up the pool into a series of four well-marked territorial 
stretches. No flock was ever seen on the upper pool, but 
later in the season there were two or three breeding pairs on it. 

The first observation he made this season was on the day 
of my arrival, December 30th, 1933. There were then 
thirty-three Coots—twenty-six birds in a flock on the upper 
pond, and seven birds on the lower, arranged in three pairs 
occupying territorial stretches, and an unmated bird near the 
upper end of the water. 

On December 31st we both visited the place. The number 
of Coots had increased to thirty-five. The flock on the upper 
pool now numbered twenty-eight ; on the lower pool condi
tions were as before. The stretch of water available to the 
unmated bird was much less than that of any of the three 
territories ; when it ventured more than about ten yards 
from the shore, it was chased back. The other territories 
were each about sixty yards long, and extended across the 
whole width of the pool. I will call them 1, 2 and 3 in order 
from the lower to the upper end. 

On January 1st I visited the spot alone. There had been a 
sharp frost, and the whole of the upper pool and all the lower 
pool except a part of its upper end, considerably less than the 
area of a single one of the territories of the previous day, were 
frozen over. The whole of the Coot population of the two 
pools—thirty-five—was in this open space on the lower pool. 
What was most interesting was the fact that one pair of birds 
only was still behaving in what I may call the territorial 
manner. I t occupied more than half of the open water, 
and the presumed male (and rarely its mate) spent much of 
its time chasing intruders out of this region. If they mounted 
the ice, even within the territorial area, its hostility ceased. 
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When it was engaged in feeding it allowed a much nearer 
approach of other birds. Among the other birds no such 
deliberate hostility was observed ; there was occasional spar
ring, but this was always over in an instant. The typical 
territorial aggressive at t i tude, with lowered head and 
somewhat arched wings, was never seen among the others, 
but repeatedly in the male and occasionally in the female 
of the pugnacious pair. The same state of affairs was seen in 
the afternoon, save that the open water was slightly larger, 
and the ice no longer bore the birds' weight. 

I t is natural to suppose that this pair was the same as had 
occupied the uppermost (No. 3) of the three territories seen 
on the two previous days. If so, it patrolled up to the pre
vious upper margin of its territory, but only had about 
one-third of its previous area of water available. In any case 
it appears certain that two of the three territory-occupying 
birds had been forced to leave their territories by reason of 
the ice, and that on so doing they had lost their " territorial " 
instinct of combativeness. This agrees with Howard's 
previous observations on the loss of combative instinct by 
Lapwings in possession of territory when on their visits to 
neutral ground occupied by the flock, and by Buntings and 
Finches in possession of territory when on their visits to neutral 
feeding grounds ; here, however, we have the additional point 
of interest tha t the presence on the neutral ground of birds 
previously in possession of territory was not voluntary, but 
mechanically enforced by the presence of ice. Mr. Howard 
informs me that , so far as he is aware, this is the first case on 
record of such mechanically enforced abandonment of territory. 
That low temperature was not the cause is shown by the fact 
that the one pair which was left by the ice in possession of 
part of its original open-water territory continued to show 
territorial activities. Territorial activity in Coots must thus 
be determined partly by internal state, and partly by the 
external fact of being actually in a staked-out territory. 

Mr. Howard has kindly sent me notes on some following 
days, whfch are of great interest. By the morning of January 
2nd no ice was left. The total number of Coots had increased 
by one to thirty-six, of which a flock of twenty-three were 
back on the upper pool; among these, two brief skirmishes 
were noted, but no territory behaviour or prolonged pugnacity. 
On the lower pool three pairs of birds were again in possession 
of territory, and evincing territorial aggressiveness. Between 
the uppermost (No. 3) and the central (No. 2) territories, a 
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flock of seven birds was feeding in a narrow zone, less than half 
the width of a territory. I shall call this area X. They 
were virtually imprisoned here, the territory-owning males on 
either side continually rounding them up " like sheep-dogs 
keeping a flock of sheep in a pen ". One bird in particular 
kept on trying to break away towards the upper bank, but 
was always prevented by the male of the uppermost territory. 
In the afternoon the situation on the lower pool was the same, 
except that only four birds were left in the " pen ". 

On the morning of January 3rd the total was down to 
thirty-five, and the situation had returned to that of December 
31st, for twenty-eight were in a flock (in which no fighting 
was observed) on the upper pool, and on the lower pool 
were three pairs in possession of territory, and showing terri
torial behaviour, plus an unmated bird at the extreme upper 
edge of the pool, which was never allowed to venture far out 
without being attacked. I t is possible that this was the 
bird which had repeatedly tried to reach the bank on the 
previous day. The narrow zone (X), where the small flock 
had been feeding on January 2nd, was now shared between 
the upper (No. 3) and the central (No. 2) pair. The territory 
of No. 2 was somewhat larger than either of the other two. 

The fact that three pairs were again occupying territory 
and showing territorial aggressiveness directly the ice dis
appeared strongly supports my previous conclusion, that 
territorial behaviour depends on two separate factors—an 
internal physiological state, and also an external " field of 
reference " in the shape of actual presence in the bird's own 
territory. I t may, of course, perfectly well be that in other 
species the aggressive impulse is stronger and manifests itself, 
partially or fully, even outside the territory. Something like 
this appears to hold for the Ruff, in which the males are known 
to fight while on their spring migration, and not merely when 
on their " hills " . 

The imprisonment of the remnant of the flock between two 
territorial pairs was presumably the result of the presence of an 
aggressive pair on the lower side of the upper pair, which forced 
that pair further up the pool ; but the situation was clearly 
uncomfortable for the flock, and one of unstable equilibrium, 
as shown by the steady passing of birds from here to the upper 
pool. The unmated bird appears to have had some territory 
behaviour developed, but, presumably owing to its being 
unmated, its aggressiveness was absent or very slight, and it 
contented itself with tenaciously clinging to a particular region. 
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No further observations could be made until the 9th, 
when three birds were seen in area X, between the territories 
of No. 2 and No. 3 pairs where the flock had been penned on 
January 2nd. On this day it was still narrow, as on the 3rd— 
about 25 yards in width. One of these was constantly being 
attacked by the males of the two adjoining territories. 

By the 10th only two birds were in this territory (X) 
but it had been enlarged to a width of 40 yards, mainly at 
the expense of the middle territory (No. 2) which had 
previously been the largest. 

On the n t h the situation was similar. On the 12th 
there was in addition an extra bird which was at first under 
the top bank, but was later driven out by No. 3 into area X ; 
here the male in possession made a hostile gesture, but did 
not actually attack. On the 13th only one bird, apparently 
a male, was in area X, and by the morning of the 14th the 
area was empty and had been reabsorbed by pairs 2 and 3. 
The flock on the upper pool numbered twenty-eight, making a 
total of thirty-four. However, by the afternoon, it was again 
occupied by a single bird, and pairs 2 and 3 did not encroach 
upon the area. The number on the upper pool had decreased 
to twenty-seven, leaving the total the same as yesterday. 
By the 17th a pair, but with territorial aggressiveness only 
poorly developed, was again in area X. 

All this looks as if the territorial impulse in the male of 
area X was poorly developed, as shown by his leaving the 
territory (and presumably joining the flock) on the morning 
of the 13th. I t is perhaps to be presumed, though there is no 
proof, tha t he was the original odd bird previously seen under 
the top bank. I t is of great interest to find that the neighbour 
males tolerate his presence in area X in spite of his lack of 
aggressiveness. This looks as if their previous area had 
been considerably above the normal area, which is intensely 
defended, and were therefore highly compressible (see below). 
Mr. Howard's notes for the previous season confirm this idea. 

At the beginning of March, 1933, No. 1 area was territorially 
occupied by a pair, and this extended half-way up the pool. 
The rest of the pool was occupied by a flock of sixteen birds. 
On March 5th a second pair began showing territorial be
haviour, claiming a territory adjacent to that of No. 1 at 
the upper end. From the outset this extended further into 
the flock area than the original limits of No. 1. At the lower 
end No. 2 pair at first only succeeded in occupying a small 
part of No. I ' S territory, and constant fighting took place. 
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However, No. i fought rather half-heartedly, and was gradu
ally driven back until its territory had shrunk by 25-30 yards, 
after which it vigorously resisted further encroachment. 
This state was reached on or before March 17th, when No. 1 
territory was of about the same size as this season. Mean
while two other pairs had begun to show territorial activity 
on March 8th, and on or before March 16th the pool was par
celled out into the four definitive territories which it supported 
during the breeding-season. The compressibility of the early 
territories as successive pairs showed the onset of territorial 
behaviour is well seen. Mr. Howard noted at the time : 
" There seems to be a minimum size of territory. If a bird 
owns more than the minimum he yields readily to encroach
ment ; if he has not the minimum he is a more persistent 
fighter ". 

The behaviour of the Mute Swans (Cygnus olor) on this 
water was also of considerable interest. On the morning of 
Dec. 31st, 1933, there were eight birds on the lower pool— 
one family of two adults and four well-grown cygnets showing 
some brown in their plumage, and another adult pair. All 
eight were close together on our arrival. Shortly afterwards 
there was a commotion, and one of the pair was driven up on 
to the bank by the paterfamilias, and viciously pecked. 
Later, while out of sight on the upper pond, we again heard a 
commotion, and, on returning, found that the single pair had 
left the pool for a spot 50-100 yards away, in a meadow below 
the dam holding up the lower pool. They were still here in 
the afternoon of the same day. 

On January 1st one only of this pair was in the meadow, 
standing just below the dam and looking towards the pool 
(which was out of sight over the dam). I ts mate had dis
appeared. The family were in the open water at the upper 
end of the lower pool, but soon got out on to the dam between 
the two pools, from which my approach drove them down to 
the upper pool, where their weight broke the thin ice. On 
my returning to the lower pool, the solitary Swan had 
crossed the dam and was in broken ice close to the lower end. 
I t was still there in the afternoon. 

On revisiting the upper pool I found both the adult Swans, 
notably the male, repeatedly attacking their cygnets by biting 
their necks. 

In the afternoon the open water had increased ; the male 
Swan, with arched wings, occasionally pursued his offspring, 
but was not able to get near enough to bite them. 
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On January 2nd the situation was the same, except that the 
unmated bird left the neighbourhood for some hours in the 
middle of the day. I t was still the same at 9 a.m. on January 
3rd, but at 9.25 the family flew back to the lower pool, and 
the male immediately attacked the solitary bird, driving it 
right on to the shore. In the afternoon the family were still 
on the lower pool, but there was no trace of the solitary bird. 

Until the n t h inclusive the family remained on the upper 
pool. On the 12th the adult pair reverted to the lower pool. 
One of the young joined them there on the 13th, but was 
viciously pursued by its father ; by the afternoon it had re
joined the rest of the young on the upper pool. The att i tude 
of the male on this occasion was much more violent than on any 
previous day towards any of his offspring (presumably due to 
increasing physiological change). 

In their paper the Lacks state that " there is no real 
evidence " tha t " the pugnacity of the male sets a definite 
limit to the number of pairs in a given area ". In the case of 
these Swans it would certainly appear tha t it was doing so. 
The pugnacity of the male (and to a lesser extent of the female) 
is clearly seeing to it tha t one pair of Swans shall grow where 
two pairs grew before. The pugnacity was mainly directed 
towards other adults, but in some degree towards the pair's 
own offspring. Apparently the hostility to the young was 
elicited by the closer propinquity consequent upon the whole 
family being driven down into the very small patch of water 
which they broke in the ice of the upper pool. 

Perhaps, however, the real point of the Lacks' s tatement is 
in the word definite. If so, I think everyone, including Mr. 
Howard himself, would agree with them. Into the deter
mination of the density of breeding pairs in a territorial 
species a number of factors enter, including innate strength 
of territorial instinct, external conditions (temperature, etc.) 
affecting the strength of the instinct, availability of suitable 
areas, and number of competing pairs. In the instance of 
Reed-Buntings, quoted from Howard by the Lacks, a 3-terri-
tory area was converted into a 4-territory one by the in
vasion, late in the season, of a pugnacious new pair. Why 
not ? We might easily imagine that a fifth and even a sixth 
pair might have succeeded in gaining entrance, but eventually 
a limit must have come. 

The carving out by fresh pairs of territory in an already 
fully occupied region must continually happen early in the 
season, as fresh birds become subject to the internal change of 
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state which prompts the acquisition of territory. The Coots 
here described provide an excellent example. 

There is, indeed, a good deal of evidence that the territorial 
instinct is, to use a physical metaphor, compressible. If 
there are no neighbouring pairs close to a male in possession 
of territory, the instinct dies out gradually towards a certain 
radius from the centre. If other birds arrive the marginal 
zone is readily given up ; but as the edge of the territory is 
pushed nearer the centre, the violence of the impulse to 
defend it increases. As previously noted, there appears to 
be a minimum size of territory, any encroachment on which is 
bitterly resisted. Above this size, resistance to encroach
ment is less whole-hearted, and compressibility therefore 
greater. The rapid increase of territorial pugnacity as the 
minimum size is approached is interesting, apparently 
amounting almost to a discontinuity in type of behaviour. 

Territories are thus partially compressible, but their 
compressibility is not complete. They are like elastic discs, 
of which there is a lower as well as a higher number which can 
be placed together to cover a given area. If this view is 
correct, territorial instinct (i.e., male pugnacity while in 
possession of a territory) will be one of the more important 
of the factors determining the population of breeding pairs in a 
given area. Whether it is ever & final limiting factor is a theore
tical question which it is impossible at the moment to answer. 
What seems quite clear is that it does, in conjunction with 
other factors, play a part in determining the actual density of 
breeding population in those species in which it is manifested. 

Mr. Howard, I am glad to say, proposes to continue daily 
observation on the Coots and Swans of the two pools, so that 
a full account of their very interesting behaviour will be pub
lished in due course. 


