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COMMENTARY 

TERRITORIALITY IN TREE 
SWALLOWS 

Vemer (1977) hypothesized that territoriality evolved for 
direct benefits such as attaining adequate food, nest sites, 
or escape cover. He also noted that once evolved, terri- 
torial behavior could serve as a mechanism of interference 
competition. By aggressively preventing conspecifics from 
breeding, an inhibitor would increase its relative contri- 
bution to future generations. Several authors quickly crit- 
icized this mode<(Colgan 1979, Getty 1979, Pleasants and 
Pleasants 1979, Rothstein 1979). asserting that unless in- 
hibitory behavior were cost-free’&d population sizes were 
very small, such behavior could hardly increase in fre- 
quency. 

In 1979, I published a study on Tree Swallows (Tuch- 
ycineta bicolor) that documented the defense of an addi- 
tional resource (a nest box) not needed for successful re- 
production (Harris 1979). I suggested that these swallows 
fit Vemer’s model for the evolution of superterritories. In 
particular, Tree Swallow population sizes are small and 
there appeared to be no cost to excluding a potential breed- 
er from nesting. 

Robertson and Gibbs (1982) discussed my work and its 
conclusions. They stated that my hypothesis was that the 
force behind the evolution of territoriality in Tree Swal- 
lows was the “prevention of nesting by other potential 
breeders.” These authors asserted that gene flow in Tree 
Swallows is such that effective population sizes are so large 
that they could not see how inhibition could have evolved. 
They concluded that the “superterritories” that I observed 
were experimental artifacts. Robertson and Gibbs pre- 
sented their own work which suggested that Tree Swallow 
territory size was not a function of the number of easily 
defendable nest boxes and that these birds did not pref- 
erentially defend the compass direction towards the easily 
defendable nest box. 

My view of the evolution of supertenitories was that of 
Vemer, i.e., territoriality evolved for certain direct bene- 
fits. Once territoriality had evolved to secure a nest hole, 
and assuming little or no cost to defending a nearby nest 
site, then selection would favor this inhibition. 

Gene flow between populations may not prevent the 
evolution of inhibition. As Rothstein (1979) noted, the 
selection pressure (s) for inhibition is on the order of the 
frequency of breeding inhibitors in a population. For se- 
lection to be more effective than drift in changing gene 
frequencies, the inequality 4Ns > 1 must hold, where N 
is effective population size (Fisher 1930, Wright 1931). 
Since s at the appearance of the inhibition trait is on the 
order of l/N, 4Ns is indeed greater than one, and drift 
would be overcome. The genotype for inhibition should 
increase when rare, regardless of population size. This case 
assumes that inhibitory behavior neither increases costs 
nor increases benefits to inhibitors. My observations sug- 
gested that both of these conditions held true in the pop- 
ulation I studied. Indeed, the population turnover char- 
acteristic of Tree Swallows might favor the evolution of 

inhibition, since the likelihood of an inhibitor being re- 
lated to another individual is low. The inclusive fitness of 
inhibitors depends on the degree of relatedness between 
inhibitor and those inhibited, and on the effect of that 
inhibition (Hamilton 1970). 

Robertson and Gibbs (1982) failed to reiect the null 
hypothesis of no differenck in territory size bktween birds 
able to defend two nest boxes and those not able to defend 
extra boxes. It is important in such cases, however, to 
determine whether the power of the statistical analysis 
conducted was adequate to evaluate the model. Failure to 
reject a null hypothesis is only strong evidence for its truth 
when the statistical power of the test is high. The small 
sample size and the use of a more conservative nonpara- 
metric statistic, although perhaps appropriate, further 
biased the result toward accepting the null hypothesis and, 
perhaps, committing a type II error. Their experiment, 
although interesting, may not have been the critical test 
of the evolution of inhibition when the cost of inhibition 
is low. Further study in Tree Swallows that documents 
variation in inhibition within and between populations, 
perhaps as a function of relatedness of neighbors, its her- 
itability, its potential costs, and its consequences for re- 
production success, would be most interesting in this re- 
gard. 

My conclusion in 1979 was that Tree Swallows may 
have evolved inhibition to prevent conspecifics from nest- 
ing when there was little or no cost in doing so. I see no 
reason to modify that conclusion. 

The genetic arguments presented here are based on dis- 
cussions with Marcy Uyenoyama. I thank Ross Alford for 
helpful comments. 

LITERATURE CITED 

COLGAN, P. 1979. Is a superterritorial strategy stable? 
Am. Nat. 114:604-605. 

FISHER, R. A. 1930. The genetic theory of natural selec- 
tion. Clarendon Press, Oxford. 

GETTY, T. 1979. On the benefits of aggression: the adap- 
tiveness of inhibition and superterritories. Am. Nat. 
114:605-609. 

HAMILTON, W. D. 1970. Selfish and spiteful behaviour 
in an evolution model. Nature (Lond.) 228: 12 18-l 220. 

HARRIS, R. N. 1979. Aggression, supertenitories, and 
reproductive success in Tree Swallows. Can. J. Zool. 
57:2072-2078. 

PLEASANTS, J. M., AND B. Y. PLEASANTS. 1979. The super- 
territory hypothesis: a critique, or why there are so 
few b&es. Am. Nat. 114:609-6 14. _ 

ROBERTSON. R. J.. AND H. L. GIBBS. 1982. Suoerterri- 
torialit; in Tree Swallows: a reexamination.-Condor 
84:313-316. 

ROTHSTEIN, S. I. 1979. Gene frequencies and selection 
for inhibitory traits, with special emphasis on the 
adaptiveness-of territoriality..Am. Nat.-1 13:3 17-33 1. 

VERNER. J. 1977. On the adantive sianificance of terri- 
toriility. Am. Nat. 111:76&775. - 

WRIGHT, S. 193 1. Evolution in Mendelian populations. 
Genetics 16:97-159. 

REID N. HARRIS, Department of Zoology, Duke Uni- 
versity, Durham, NC 27706. 

[5661 


