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As noted, all extant primate species take at least some portion of their diet from plants.
Since all larger-bodied anthropoids arc strongly dependent on plant foods, all of them
face the same basic problems with respect to food search efficiency. But some dietary
groups, particularly farger-bodied frugivores, tend to face somewhat more complex
problems in terms of efficient food location than other dietary groups and these are the
primates generaily exhibiting maximal cerebral expansion. Interestingly enough, a re-
cent study of the relative eranial volumes of members of the order Chiroptera showed
that neetarivores and frugivores (taking foods from the first trophic level) bad relatively
targer cranial volumes than sanguivores, inscctivores, of carnivores (taking foods from
the second trophic level) (Eisenberg and Wilson 1978), Some features associated with
hyperdispersed and patchy food resources, particularly plant resources, therefore appear
to stimulate an increase in brain size across ordinal boundaries though the precise func-
tional reason for such an increase has not as yet been determined.

In turning to a consideration of factors involved in the mental development of
hominids, it is not difficult to imagine that an intensification of the process I have just
described for spider monkeys, butin 2 savanna-mosaic setting, might produce a primate
line even more strongly dependent on mental abilities. Comparative data show that
savanna-living primates have home-range areas, both on an individual and on a troop
basis, that are relatively larger than those of forest-living primates of similar body size
(Milton and May 1976). Therefore, australopithecines, estimated to have been around
the same size as extant chimpanzees, may have had very large home-range areas. Data in-
dicate that the cranial capacities of australopithecines are relatively somewhat larger
than those of extant pongids; further, the brain appears to have been organized along
cssentially human rather than pongid lines (Holloway 1978; Leutenegger 1973). The ad-
ded complexity of efficient food location over a much larger home-range area, when
combined with new logistical problems such 2s the probable need for a constant water
supply (an additional challenge in terms of foraging cfficiency since it can limit effective
day range) and defense from terrestrial predators may have been sufficient to account for
the relatively lazger brain size of australopithecines, The added burden imposed by the
need to communicate an increasingly complex set of learned behaviors to offspring may
also have stimulated some modification of brain organization.

Early members of the genus Homo show a clear increase in relative cranial capacity
over the australopithecines (Pilbeam and Gould 1974; McHenry 1976). This indicates
that some shift in behavior of early members of this lineage favored an increase in brain
size. As has been suggested, a climatic or other environmental change may have altered
the australopithecine resource base tn certain savanna-mosaic areas, particularly with
respect to primary productivity, such that new foraging behaviors were favored by selec-
tion. Pilbeam and Gould (1974) have speculated that all australopithecines were strongly
dependent on plant foods. The smaller body size of Australopithecus africanys implies a
need for more concentrated, higher quality dietary resources than would be required by
the larger bodied 4. robustus (see Parra 1978; Milton 1979; Van Soest 1981 for discussion
of the nutritional needs of herbivores of different body size), Certain groups of smali-
bodied australopithecines may well have turned to scavenging and/or hunting foods from
the second trophic level to augment often scarce or nutritionally incomplete vegetable
foods.
Both carbohydrates and proteins are essential nutrients. Carbohydrates taken into the
body in excess of daily requirements can be stored by the body as fat and later utilized in
times of energy shortage. Protein, however, is an essential nutrient that cannot be stored
as such by the body except in minute quantities (Maynard and Loosli 1969). Proteins
containing essential amino acids in the proper compiements and proportions must be
taken into the body via the food each day to provide the materials for hurnan protein syn-
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typically involved in such a change (Holloway 1967; Gabow 1977} can result in the
reorganization or modification of many existing traits as well as the strengthening of
preadaptations of utility in the efficient performance of the new behavior. Since a trend
in increased cranial capacity can be noted in primate groups strongly dependent on
patchily distributed plant foods, it is probable that the ancestral line leading to hominids
received its original mental impetus from similar selective pressures. In support of this
hypothesis it should be noted that evidence suggests most zarly Miocene hominoids oc-
cupied a frugivorous dietary niche (Kay 1977). Thus members of this superfamily have an
extremely long evolutionary history bound up with the exploitation of foods of this type.
1t also seems probable that a shift in dietary focus, which strongly emphasized mobile
foods from the second trophic level as well as sessile foods from the first, may well have set
in motion the evolutionary process ultimately resulting in the mental development and
behaviors characteristic of members of the genus Homo. A dietary focus of this nature
would facilitate the acquisition of adaptations such as a division of labor and food shar-
ing, two behaviors that have been viewed as critical steps feading ultimately to human
social systems based on reciprocity (Isaac 1978).

NOTES
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