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 Vol. 113, No. 6 The American Naturalist June 1979

 ENVIRONMENTAL UNCERTAINTY AND SELECTION FOR
 LIFE CYCLE DELAYS IN OPPORTUNISTIC SPECIES

 TODD P. LIVDAHL*

 Department of Zoology, University of North Carolina, Chapel Hill, North Carolina 27514

 Theoretical consideration of the evolutionary consequences of environmental
 uncertainty began with Dobzhansky's (1950) differentiation between tropical and
 temperate environments and the relative roles of physical factors in the deter-
 mination of population numbers. Cole (1954) prompted interest in the evolution of
 life-history strategies with an inspection of the effects of changes in reproductive and
 survivorship patterns on the intrinsic rate of increase, rm. Lewontin (1965) examined

 the sensitivity of r. to changes in various life-history characteristics with the
 reasoning that the successful colonizing strategy would maximize the rate of growth

 of the population in the absence of density-dependent limitations. MacArthur and
 Wilson (1967) suggested that fitness is best described by the intrinsic rate of increase
 in the early stages of colonization, while the ability of the individual to utilize
 resources efficiently assumes increasing importance as the population becomes

 established. This notion of r- and K-selection was extended from the consideration of
 colonizing episodes and their evolutionary products to all populations, which when
 placed on a continuum of resource availability should exhibit the appropriate
 relative values of r and K (Pianka 1970). The utility of such a scheme may be
 questioned, however, because the selective conditions for life-history evolution are
 only assumed to relate to resource availability. Among the expected correlates of a
 catastrophic environment, in which density is rarely a major source of mortality, is
 rapid development followed by a brief prolific reproductive period.

 Objections were raised by Hairston et al. (1970) regarding the use of population
 parameters r and K to describe the fitness of individuals, although their conclusions
 regarding general evolutionary trends do not contradict those of MacArthur and
 Wilson. Roughgarden (1971) and Charlesworth (1971) modeled the selection of
 life-history parameters (r and K) with conclusions similar to those described
 previously. The difficulty underlying their approach is that there is no specific
 character undergoing selection; rather, the phenotype is expressed only as its fitness,
 which approaches either r or K depending upon the density of the population. Their

 conclusions implicitly assume that all life-history characteristics will respond in the
 same direction to the same environmental events; i.e., that there exists one locus
 which controls all the reproductive and survival characteristics of the individual.

 * Present address: Department of Zoology, Ohio State University, Lima Regional Campus, Lima, Ohio
 45804.
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