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Abstract.—Variance of lifetime reproductive success is not a well-defined parameter; it is a
function of the way a life cycle is defined. Therefore, comparisons of such variance across
studies and taxa will only be valid if the life cycles employed are complete (i.e., an entire
generation), precisely defined (e.g., egg to egg or adult to adult), and identical. Given a well-
defined life cycle, we present methods for obtaining estimates of the variance of lifetime repro-
ductive success among individuals using demographic data. The estimates are based on the
assumptions of no selection and negligible covariance between life span and reproductive effort.
The techniques can be used to investigate the effects of alternate life histories on the distribution
of reproductive success in a population, as well as to obtain estimates of effective population
size. They may also provide a null model for investigations of selection. Some theoretical and
empirical results are presented. A method for obtaining confidence intervals for the estimates
is described.

There has been considerable interest in recent years in lifetime reproductive
success (LRS) and its distribution among members of a population. For example,
two volumes reviewing empirical data on reproductive success in natural popula-
tions have appeared (Clutton-Brock 1988; Newton 1989a). Theoretical reasons
for this interest are clear: differences in reproductive success among individuals
are the stuff of natural selection, the magnitude of the variance of LRS sets an
upper limit on the magnitude of selection (see, e.g., Arnold and Wade 1984,
Arnold 1986), and the ratio of variance to mean LRS affects the effective size of
a population (Crow and Kimura 1970). The latter has become considerably inter-
esting in computations associated with maintaining genetic variation in managed
populations of threatened species. In addition, there has been a resurgence of
long-term population studies associated with empirical questions in behavior and
sociobiology; examination of data from these investigations have led researchers
to consider patterns in the distribution of reproductive success among individuals
and the processes leading to them (Newton 19895, Partridge 1989).

It is quite difficult to measure LRS in natural populations. In small organisms,
such as many invertebrates, various stages of the life cycle may not be readily
visible to observers, or the individuals may be too small to mark and recapture.
For larger organisms, such as many vertebrates, individuals may still be too
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