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LETTERS. 

TERRITORY AND FOOD. 
To the Editors of BRITISH B I R D S . 

SIRS,—May I say something on this vexed subject ? I 
speak of those territorial species whose young depend upon 
insects for food. 

Three sets of facts seem connected :— 
(i) That in a cold and wet breeding season we find infertile 

eggs, chicks dead in the shell, and dead chicks. 
(2) That if the young are exposed to the atmosphere when the 

temperature falls to 500 F . they collapse quickly during 
the first two days after birth. 

(3) That in a cold and wet season there is great scarcity of 
insect life, and the hatches are intermittent and local. 

Basing on these facts I thought there might be a relation 
between territory and food ; but it was clear tha t if the 
parents kept to their territories when the young hatched, in a 
bad season they might not find enough food or the finding of 
it might take too long. Thus, instead of being a help, territory 
might be a hindrance. And so I concluded tha t territory 
*" roughly insures tha t the bird population of a given area is 
in proportion to the available means of subsistence ' ' . 

But this was an inference ; for I had no knowledge then of 
any physical control which might allow a bird the necessary 
freedom of movement at the appropriate time. 

Concerning the second set of facts we have now some valu
able information. Kendeigh and Baldwin, experimenting 
with the body temperature of nestling House-Wrens 
{Troglodytes a. cedori), find :— 
(a) That there is a rise and drop of several degrees in the body 

temperature of the young bird when the adult is brooding 
and absent. 

(b) That the temperature of the young varies consistently 
with tha t of the atmosphere during the first few days. 

(c) That during the first two or three hours in the morning, 
after the adults begin their morning activities, the tempera
ture of the young is at its lowest point. 

(d) That if the young bird were dependent upon its own 
resources for heat it would be as truly a cold blooded 
animal as many an invertebrate. 

(e) That a high rate of development can only take place when 
the temperature is at the optimum. 

*Temtory in Bird Life, p . 192. 
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Concerning the quantity of food that a nestling needs, 
Kluijver, experimenting with Starlings (Stumus v. vulgaris), 
finds :— 
(a) That during the first few days after birth the quantity 

of food a young Starling takes is equal to half its weight, 
and afterwards to six-sevenths of its weight. 

(b) That six young Starlings, eight days old, take ten ounces 
of insects in the day. 

These experiments show :— 
(i) That in bad weather the birds must find food quickly 

during the first three hours after dawn. 
(2) That the quantity of food is possibly larger than anyone 

thought; weight translated into number represents a 
large heap of insects. 

So, again, if there is no provision in a bird's inherited 
organization to enable it to take advantage of food in surround
ing territories, in a bad season—it is the bad season that counts 
in evolutionary progress—it may neither find enough nor 
find it quick enough. 

During the last twelve years I have watched Waterhens 
{Gallinuia ch. chloropus) for five, Tree-Pipits (Anthus t. trivialis) 
for four, and Coots (Fulica a. atra) for three. In each of 
these species there is a change of behaviour when incubation 
begins. This change is disclosed by a loss of sexual activity, 
a loss of platform activity, and a loss or lessening of intolerance. 
Of the physiology of this change we now know something; 
for Riddle finds that when incubation begins, a secretion, which 
he calls prolactin, brings about involution of the gonads. 

A bird, then, is not hampered by its territory ; at the 
appropriate time it is free to seek in an area controlled by 
several territories, and to share, in bad weather, the temporary 
surplus of food which local hatches provide. 

This physical change helps to give territory value in relation 
to food. 

Some may say : If that is the sort of relation that obtains 
between territory and food, there is no hope of knowing 
whether it be true or false. I don't think so. Did anyone 
think, a few years ago, that presently he would know the 
body temperature of a nestling and its variations ; or that a 
secretion brings about involution of the gonads ; or that 
six Starlings, eight days old, need ten ounces of insects a day ? 
The naturalist can follow the physiologist, or the physiologist 
can follow the naturalist, one can help the other. But the 
naturalist can only help so long as he watches the same 
individual as far as possible daily throughout the cycle, 
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and watches at the critical time—during the first three hours 
after dawn ; these two conditions he must observe. 
HARTLEBURY. ELIOT HOWARD. 

TERRITORY AND FOOD, W I T H SPECIAL R E F E R E N C E TO T H E 
GREAT CRESTED GREBE. 

To the Editors of BRITISH BIRDS. 

SIRS,—In the absence of L. S. V. Venables in Tanganyika, I must 
reply alone t o the criticisms of E. M. Nicholson and B, W. Tucker 
(antea, pp. 246-248). To take the former first :—Possibly we were a 
little too definite in saying (antea, p. 198) that " territory is not 
correlated with food supply " in the Great Crested Grebe on Frensham 
Ponds. (It should be noted that we carefully applied this statement 
only to Frensham Ponds, which was all tha t we considered j ustifiable.) 
What we might have said was that there was no positive evidence what
ever for thinking that territory is correlated with food, but much 
(quoted pp. 196-197) against this view. I t might have been more 
correct not to have gone further than this, though I still find it impossi
ble to conceive how the territories could have had food value when, 
out of eight pairs of Grebes on the same pond and feeding over the same 
area, seven pairs were colonial and one pair aggressively territorial. 
Mr. Nicholson's criticisms would have had more force if he could have 
brought forward some evidence showing or even suggesting that the 
territories had food value. 

I t is naturally gratifying to my father and myself to find that Mr. 
Nicholson, who was once the ardent champion of food territories, now 
admits tha t " in order to state the relation of something to food supply 
we must first know what food supply is ". That was exactly our 
view, as expressed in " Territory Reviewed " (antea, XXVII . , p . 192). 
Mr. Nicholson argues from this tha t we cannot say with certainty tha t 
territory is not correlated with food in the Great Crested Grebe. This 
statement applies to all territorial species, and implies equally tha t we 
cannot say that territory is correlated with food. Mr. Nicholson 
continues: "un t i l i t " (i.e. adequate food data) " has been collected, 
rival theories must remain simply rival theories, and more should not 
be claimed for them ". This statement is inaccurate ; there are not 
two rival theories. There is only one theory, namely, that put forward 
by H. Eliot Howard, and supported by Mr. Nicholson, that territory 
is definitely of food value. The validity of this theory was criticized 
by my father and myself (loc. cit.) on the grounds that there was no 
positive evidence whatever to support it, and much that rendered i t 
doubtful. I would emphasize that in our criticism we never stated tha t 
the food value could be disproved ; merely that it was unproven, a 
view Mr. Nicholson now accepts. The burden of proof does not rest 
with the critics but with the supporters of a theory. 

Since the publication of " Territory Reviewed " there have been 
brought forward no conclusive field data for any species to support 
the theory, and the bulk of the criticisms we directed against it have 
still not been met. Mr. Tucker says " we admittedly do not know if a 
correlation between food and territory does exist ". The only claim 
brought forward to favour it, I quote again from Mr. Tucker, is " the 
view tha t the latter " (i.e. territory sens, strict.) " is ultimately corre
lated with food and ensures the most advantageous spacing of the pairs, 
still stands as the most plausible working hypothesis yet put forward to 
account for it ". Plausible is the correct term for this hypothesis, for 
it rests on nothing more than an a priori assumption that such a food 
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correlation is a great advantage, if not an "economic necessity ", for 
territorial birds. (As to why it is not such an advantage or necessity 
to many similar but colonial birds, including seven pairs, but not the 
eighth, of Great Crested Grebes on Frensham Great Pond, has not been 
satisfactorily explained.) A scientific theory must rest on very much 
more than a plausible hypothesis. Mr. Tucker's statement tha t there 
must be some valid adaptive reason for nesting territories in one case 
and much larger territories in others is also plausible, but also needs 
field evidence to support it. Any explanation of this phenomenon 
will have to take into account that there are not only marked differ
ences between closely allied species but also between the individuals 
of the same species, even in the same region, as shown by the Great 
Crested Grebes on Frensham Great Pond. 

I should like to refer to one other point raised by Mr. Tucker, the 
possibility that , in some species, territories are compressible, but only 
up to a certain limit (see Huxley, antea, XXVII. , p. 277). This is 
perhaps so, but more evidence is needed before this view can be 
accepted, especially for the territorial Passerines. I t may be noted that 
Venables (antea, p. 58) found that this did not apply to territory in the 
Dartford Warbler (Sylvia u. dartfordiensis), in which species, when 
crowded, the territories overlapped. But this bird is possibly excep
tional. Nor did it apply to the Great Crested Grebes on Frensham 
Pond, which, when crowded, became colonial with common feeding 
grounds. Nor, interestingly enough, does it apply to the birds of prey, 
in which Nicholson (How Birds Live) used to consider that food terri
tories were an economic necessity, for, as Jourdain (antea, XXI . ,p. 71) 
pointed out, many of these birds when abundant are colonial. 

May I end by saying that this discussion could have been much 
shortened were more data on territory available, and by pointing out 
that this is one of the most fruitful fields of ornithology for investiga
tion at the present day. The admirable papers by the Ryves (antea, 
pp. 2 and 154) illustrate the interesting facts that still await discovery. 

DAVID LACK. 

WATER-BIRDS ON THE HIGHGATE PONDS. 
To the Editors of BRITISH BIRDS. 

SIRS,—As an addendum to the paper on this subject, published by 
us in the October number of British Birds (antea, pp. 122-9), the 
following figures may be of interest :— 

A visit on December 17th, 1934, gave the following figures, in addition 
to a moderate number of gulls : Swans 7 ; Mallard 184; Tufted Duck 
46 ; Pochard 1 (?) ; Coots 2 ; Moorhens 89. The figure for Swans is 
the lowest recorded, the previous lowest being 9. The figure for Moor
hens is larger by 6 than the previous maximum (in spite of an unusually 
low figure for H2, the second Highgate pond). The number of Tufted 
Ducks is close to the previous maximum ; their male sex-ratio was 
high (63.0 o*<? P e r I O ° birds), as was previously the case when many 
birds were present. The Mallard sex-ratio was close to 1:1 (48.4 per 
cent. o*6*)- One pond (H4) was bare of all birds (except a couple of 
gulls )for the first time. The date was a fortnight in advance of the 
date of beginning of observation last year ; it was a still, fairly clear 
day after much mild and rainy weather. 

I t will, unfortunately, be impossible for either of us to go on taking 
the census in this or future seasons. If any observer is interested, it 
would be of value to continue the work and put it on a comparative 
basis. J. S. H U X L E Y AND A. T. BEST. 
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