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Species richness and composition are not sufficient
for determining the functionality of
ancient ecosystems
Tom Weihmanna,1

Taking into account the effect of climatic changes over
the last few millions of years on fauna both worldwide
and in eastern Africa, hardly anyone would challenge
the ecosystem shift addressed recently by Faith et al.
(1). In eastern Africa, diminishing precipitation triggered
the expansion of C4 grassland; reduced net production
and the appearance of large grazers increased the rel-
ative impact of megaherbivore consumption, eventu-
ally facilitating and stabilizing the development of
more open landscapes.

Whereas some of the emerging grazing genera
had already preadapted their masticatory appara-
tus, others, like proboscides, did not evolve highly
hypsodont grazing teeth until the late Pleistocene
period (2). The switch to grass-dominated diets oc-
curred in parallel in several proboscidean genera. At
the end of this development, however, in Africa one
genus of proboscides replaced all others: the only
extant genus, Loxodonta. Although one might inter-
pret the apparent loss in species richness as resulting
in decidedly functionally non-analog modern eco-
systems throughout Africa (1), the enormous ecolog-
ical range of African elephants is striking. Currently,
there are desert-dwelling groups of Loxodonta afri-
cana in southern and western Africa, those grazing
and browsing savanna, and the forest-dwelling sister
species Loxodonta cyclotis, apparently covering at
least parts of the ecological niches previously occupied
by a number of proboscidean species (1–3). Similarly,
black and white rhinos, African buffalo, and other large
herbivores have taken over the ecological roles of an-
cient species or even species groups, to which the often
high degree of ecological flexibility in the absence of
competition certainly contributes (4). This flexibility,
however, is an asset that likely enabled the extant

species to be successful also in troubled times. Their
decline all the more highlights the vexations imposed
by present-day developments.

Moreover, high numbers of very large herbivore
species do not necessarily have to coincide with in-
creased consumption and overgrazing as suggested in
ref. 1. Taking natural scaling laws into consideration, it is
clear that communities dominated by very large species
do not have to consumemore than those dominated by
smaller ones. On the contrary, it is well documented
that resting metabolism and minimum cost of locomo-
tion per unit body mass decline with body size (5), as
expressed in Kleiber’s law of metabolic scaling or the
metabolic theory of ecology, respectively (6).

Thus, a herd of smaller herbivores can reduce plant
cover as efficiently as a community of large herbivores
with the same collective mass even if timescales and
spatial patterns may vary (7). This notion also contra-
dicts the authors’ assumption of significant changes
in fire regimes potentially caused by the evident
changes in megaherbivore community compositions
(1, 8).

However, at least some present-day African
areas do come close to ancient environmental condi-
tions and provide habitat for rich megafaunas. As
such, these areas can be regarded as functionally
equivalent. In order to obtain reliable pictures of past
ecosystem functionality, deeper information on the
species’ ecological ranges, adaptability, and biomass
proportions as well as energy demands is needed
(9, 10).
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