~This Week’s Citation CIassic~
[

CCJNUMBER 30
JULY23,1990

Brown J L & Orians G H. Spacing patterns in mobile animals.
Annu. Rev. Ecol. Sysf. 1:239-62, 1970.

[Department of Biology, University of Rochester, NY and Department of Zoology.
University of Washington. Seattle. WA)

We reviewed the literature on two basic
problems, the influence of spacing behavior such as territoriality and coloniality
on populations and the ecological selection pressures that favor particular spacing
behaviors. [The SCJ® indicates that this
paper has been cited in over 265 publications.]
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Ecology and behavior interact to determine
spatial patterns in the distribution of individuals. Familiar patterns are those created by
erritoriality or coloniality. The study of these
phenomena in the 1960s had been productive,
and a review in 1970 in the first issue of the
Annual Review of Ecology and Systematics
seemed appropriate. Our review grew out of
Brown’s work on territorial behaviorl,2 and
Orians’s work on coloniality,~combined with
a long tradition of study of these behaviors
among vertebrate biologists.
Our review contained little in the way of
new ideas, although a new term, “all-purpose

territory,” was introduced and became established. The primary cause ofits influence may
have been simply that it was useful as an
accessible review that integrated various concepts of space-related behavior and pointed
to key directions of future research.
Twenty years after we wrote this review, it
is interesting to look back at our predictions
and to compare them with what subsequently
happened. First, our predictions:
cost-benefit models for the evolution of
space-related aggression point to the importance of measuring the temporal and spatial
distribution of resources, the costs of exclusion, and the rates of predation on
clumped and spaced individuals. Future
studies will concern themselves primarily
with measuring differences in fitness of
individuals of the same species under different conditions and with analyzing
changes in spacing patterns in species which
exploit a variety ofenvironments. Thus, the
study of spacing may rapidly develop into a
theoretically rigorous and more experimen.
tally oriented science.
The modern science of behavioral ecology
fits this description, and the study of spacing,
or social phenomena, still plays a leading
role.~Shortly after our review, F.B. Gill and
1.1. Wolf5 published a detailed cost-benefit
study based on actual measurements of the
energy value of resources in and out of territories. These were interpreted using physiological data on energy metabolism
and later
6
analyzed by G.H. Pyke within the framework of optimality theory.
The popularity of cost-benefit optimality
models increased enormously in the next
decades, and they now dominate current
textbooks of beha’eiorai ecology. Their roots
are in these early studies of territoriality as well
as in simple models such as Hamilton’s rule
and the early optimal foraging models. We
expect that such models will continue to be
useful, especially when supplemented by
newer perspectives resulting from closer attention to genetic and developmental factors.
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