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Chapter 1. Introduction 7

mates that the global biomass of ants alone substantially exceeds that of all
vertebrates combined, yet the number of management-oriented ant and
termite experts and studies is tiny. Patrick (1997, 17) noted that “terrestrial
ecosystems are dependent on a high diversity of macro- and microscopic
organisms” and their ecological functions.

In some cases, increasing rarity of a species, such as caused by anthro-
pogenic stressors, might sacrifice the ecological roles of such species.
McConkey and Drake (2006) discovered this with pteropodid fruit bats
(flying foxes) on islands of the South Pacific Ocean, where the bats’ role in
seed dispersal declined as the bats became scarcer. In such cases, a rare
species that otherwise plays an important ecological role, such as dispersal
of large seeds by fruit bats, may reach a threshold of “functional extinc-
tion” before it reaches numerical extinction.

Such ecological significance of rare or little-known species may not be
evident except in changing systems or systems under stress. On this,
Andrén et al. (1995, 141) wrote: “It is possible that the major importance
of biodiversity for ecosystem processes is not apparent under relatively
stable conditions, but that diversity is imperative for an ecosystem'’s
response to stress or major environmental changes, such as climatic
change, without any loss of ecosystem function. Perhaps rare species
become important when conditions change.”

One example is the rare polylepis tree (Polylepis weberbaueri) of family
Rosaceae, which occurs at 2000 to 4500 m elevation in the Andes Mountains
of South America, including in Ecuador. Much of the high-elevation wood-
lands of the altiplano plateau of Ecuador have been eliminated for agricul-
ture, leaving only remnant pockets of this rare polylepis woodland. These
pockets are now increasingly critical habitat for a variety of high-elevation
birds, including giant conebill (Oreomanes fraseri), rufous antpitta (Gral-
laria rufula), and red-rumped bush-tyrant (Cnemarchus erythropygius).

Rare or Little-known Species Can Have
Evolutionary Significance

Over evolutionary time, species that are rare and that are closely tied to
specific environments may become the basis for unexpected adaptive radi-
ation when environmental conditions change. Regional climate changes
likely spurred great speciation events in the Amazon (antbirds), coastal


































