Vol. 119, No. 6 The American Naturalist June 1982

EVOLUTION IN STEPPE WITH FEW LARGE, HOOVED MAMMALS
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Communities are organized through both the proximate and evolutionary con-
straints that shape the structure of populations and the interaction among species.
Proximate constraints can be manipulated experimentally to assess the relative
influence of a component species on the overall structure of a community, as in
analyses of keystone (Paine 1969) or dominant species. These analyses are in-
structive in detecting how current selection pressures influence populations. Re-
sponses of species to current interspecific interactions, however, are not made in
an evolutionary vacuum, but rather reflect the history of prior selection pressures
that have molded the species’ traits. Overall structure of some communities in
turn may be influenced to a large extent by a few traits evolving in the most
abundant species in response to continuous strong selection pressure. Assess-
ment of the effect of these particular traits or suites of traits on community
organization is difficult on an experimental basis as it necessitates removal of traits
within species rather than species themselves (e.g., Windle and Franz 1979).

Grasses with their basal intercalary meristems are cited commonly as having
evolved with large herbivorous mammals (Osborn 1910; Love 1959; Barnard and
Frankel 1964). Yet temperate grasslands and specifically steppes differ greatly in
the extent of habitation by large mammals throughout the Neogene and hence the
plants in these grasslands differ in the extent to which they have traits adapted to
large mammalian grazers. In this paper we consider the structure of steppes on
either side of the Rocky Mountains in an attempt to understand how differences in
the history of acquisition of mammal-selected traits by plants and interactions
with mammalian grazers can influence overall grassland structure.

GRASSLANDS AND NATIVE LARGE HERBIVORES IN WESTERN NORTH AMERICA

The steppes dominated by perennial hemicryptophytic grasses east and west of
the Rocky Mountains are referred to as the Bouteloua gracilis (dominated mainly
by rhizomatous/stoloniferous species) and Agropyron spicatum (dominated by
caespitose grasses) Provinces, respectively, by Daubenmire (1978b) (nomencla-
ture throughout follows Hitchcock et al. 1969). The Tertiary antecedents of each
Province formed with mountain uplift to the west, thereby diminishing the
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