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Animals and many plants are counted in discrete units. The collection of possible
values (state space) of population numbers is thus a nonnegative integer lattice.
Despite this fact, many mathematical population models assume a continuum of
system states. The complex dynamics, such as chaos, often displayed by such
continuous-state models have stimulated much ecological research; yet discrete-
state models with bounded population size can display only cyclic behavior. Mo-
tivated by data from a population experiment, we compared the predictions of
discrete-state and continuous-state population models. Neither the discrete- nor
continuous-state models completely account for the data. Rather, the observed
dynamics are explained by a stochastic blending of the chaotic dynamics predicted
by the continuous-state model and the cyclic dynamics predicted by the discrete-
state models. We suggest that such lattice effects could be an important com-
ponent of natural population fluctuations.

The discovery that simple deterministic pop-
ulation models can display complex aperiodic
fluctuations such as chaos (1) inspired de-
cades of empirical and theoretical work in
ecology (2, 3). Such mathematical models of
population dynamics make use of a continu-
ous state space, i.e., variables representing
population densities are real-valued. But an-
imals, and for many practical purposes,
plants, come in whole numbers. More realis-
tic models would cast population densities as
discrete variables, with state space a discrete
lattice of numbers. As long as population size
is bounded, deterministic models of the latter
type have finitely many possible states and
hence display only periodic cycles. Approx-
imating population size with continuous-state
models is commonly justified by the assump-
tion that population numbers remain suffi-
ciently large so that the discrete state space
lattice is sufficiently fine (4 ). However, the
deterministic dynamics of associated dis-
crete-state and continuous-state models can
be quite different even for very large popu-
lation sizes, so that the “lattice effects”
caused by the discreteness of animal densities
cannot always be ignored (5).

Of course, real ecological systems are in-
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attractor; however, the lattice effect 6-pattern
episodically recurs (see Fig. 3, D and E).

The 6-pattern forecast by the stochastic
lattice model is evident in the three experi-
mental replicates (


