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NEWS AND VIEWS 
POPULATION BIOLOGY-----------------------------

Long time series reveal 
density dependence 

81% of the aphid and 47% of the moth 
time series; using the test of Pollard et 
al., the equivalent figures were 69% and 
29% respectively. If analyses were re
stricted to time series of 20 or more 
years, the frequency of density depend
ence increased further: the more con
servative Pollard test found density de
pendence in 84% of the aphid time 
series and 57% of the moth. Some tests 
perform less well when populations show 
long-term changes in characteristic 
abundance, for example in response to 
habitat change, and when Woiwod and 
Hanski excluded time series with a signi
ficant linear trend in density over time 
the frequency of density rose yet higher. 
Again using the more conservative Pol
lard test, 87% of aphid time series, and 
67% of moth time series, showed evi
dence of density dependence. 

H. C. J. Godfray and M. P. Hassell 

A PAPER in the latest issue of Journal of 
Animal Ecologyl makes an outstanding 
contribution to one of the oldest debates 
in ecology. Woiwod and Hanski report 
on the analysis of a unique data set of 
long-term fluctuations in nearly 6,000 
populations of aphids and moths. They 
find that density dependence is pervasive 
and common among these populations, 
thereby confounding those who have 
claimed density dependence to be rare, 
absent or impossible to detect in popula
tions of insects. 

It is a logical necessity that any 
population of plants or animals that 
persists in the environment must experi
ence some form of density-dependent 
feedback on net population growth as 
population densities rise (either a reduc
tion in fecundity or immigration, or an 
increase in mortality or emigration). But 
although the notion has lain at the heart 
of population biology for most of this 
century, density dependence has proved 
notoriously difficult to detect. 

Controversy over the action of density 
dependence has been particularly intense 
among insect ecologists. For other taxa, 
density dependence is so obvious that it 
excites little comment. Many plants and 
sessile animals, for example, clearly 
compete for space at high population 
densities, as do territorial birds; like
wise, herbivorous mammals often ex
haust their food supply when numbers 
are high and suffer unambiguous 
density-dependent mortality. In contrast, 
insect populations typically seem to 
fluctuate widely and wildly, and there 
is little obvious relationship between 
population density and the strength of 
mortality. The failure to detect frequent 
density dependence in several surveys of 
available data2 has led to the suggestion 
that the densities of most insect popula
tions wander in a random walk for many 
generations, only occasionally reaching 
numbers that are sufficiently high for 
density dependence to operate3

. 

Critics of this view make two points4
•
5

. 

First, and most importantly, there are 
formidable statistical problems in the 
detection of density dependence in short 
runs of population densities. Many of 
the techniques used in the past are now 
accepted to be flawed and the methods 
currently favoured, those of Bulmer6 

and Pollard et al. 7 , require longer runs of 
data. Quite possibly the rarity of density 
dependence may be just a reflection of 
the paucity of suitable data. Second, the 
data that are available are heavily biased 
towards species of economic importance, 
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and thus contain a disproportionate 
number of outbreak pests, which by 
definition have unusual forms of popula
tion regulation. To resolve this problem, 
density dependence needs to be studied 
in long runs of data of species chosen 
without a particular bias. 

Rothamsted Experimental Station in 
the south of England has for the past 30 
years conducted a survey of the abund
ances of aphids and moths at sites 
throughout Great Britain. Moths are 
sampled using ultraviolet light traps, and 
aphids by suction traps which filter the 
air for small flying insects. Woiwod and 
Hanski studied 5,715 time series of 94 
species of aphids and 263 species of 
moths; all time series were more than 
ten years in length, and many more than 
20 years. Using the Bulmer test, they 
found significant density dependence in 

The results mean that, when suitable 
data are available, insect ecologists 
should be able to detect density depend
ence from population time series. 
Although some populations will experi
ence only rare episodes of density de
pendence and otherwise fluctuate for 

A long shot at the Kuiper belt 
HAVING discovered the most distant known 
object In the Solar System, also possibly 
the first known member of the much 
hypothesized Kuiper belt of comets, 
David Jewttt and Jane Luu have earned 
the right to a little speculation. Jewttt 
duly offered some thoughts about the 
Kuiper belt at the meeting In Munich last 
week of the American Astronomical Soci
ety's Division of Planetary Sciences. After 
two slghtlngs of 1992QB1, now known 
as Smiley after le Carre's character, 31f2 
weeks apart, Jewttt and Luu can say the 

expected from Kepler's law for bodies so 
far away. Jewltt suggested that the veloc
Ity dispersion In the Kuiper belt, Indi
cated by this small difference, Is very 
low, not much more than the escape 
velocity of the member bodies. This Is In 
contrast to the asteroid belt, where the 
velocity dispersion Is very large; whereas 
the bodies there are the products of 
disruptive collisions, collisions between 
members of the Kuiper belt would 
apparently lead to aggregation. One par
ticipant pointed out that a low velocity 

1992QB1 (indicated) was discovered during a paintstaking search of the sky for faint objects in the 
Kuiper belt. Candidate comets need to be distinguished by their slow motion from the plethora of 
galaxies that litter the sky. The trail to the right is due to an asteroid, which moves relatively quickly. 

object Is 42 astronomical units away, 
just beyond Pluto's mean orbit. Its detec
tion after a careful survey of 0. 7 square 
degrees of the sky (since 1987) Implies 
that there are 10,000 similar bodies 
(around 240 km In diameter) In the 
Kuiper belt, assuming the belt Is 20° 
deep, having In total the same mass as 
Pluto. Estimates by M. Duncan, T. Quinn 
and S. Tremaine, based on the number of 
short-period comets which are thought to 
originate In the Kuiper belt, yielded a 
similar conclusion. Also, the velocity of 
1992QB1 Is not much different from that 

dispersion would conflict with the large 
assumed depth of the Kuiper belt, so 
leaving the story a bit Incomplete. On the 
positive side, 1992QB1 Is very red, like 
the recently discovered distant asteroidal 
object Photus, which seems to have been 
ejected from the Kuiper belt not long 
ago. Although tracking until January will 
be needed to confirm that the orbit Is as 
expected for a Kutper-belt member and 
although speculation on a sample of one 
Is a dangerous thing, It Is a lot better, as 
Jewltt pointed out, than speculation on a 
sample of nought. R.P. 
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