CHAPTER 1

Ants are everywhere, but only occasionally noticed. They run much
of the terrestrial world as the premier soil turners, channelers of en-
ergy, dominatrices of the insect fauna—yet receive only passing
mention in textbooks on ecelogy, They employ the most complex
forms of chemical communication of any animals and their social
orpanization provides an illuminating contrast to that of human
beings, but not one biologist in a hundred can describe the life cycle
of any species. The neglect of ants in science and natural history is a
shortcoming that should be remedied, for they represent the culmi-
nation of insect evolution, in the same sense that human beings rep-
resent the summit of vertebrale evolution.

During the second half of the Paleozoic Era a sequence of three
events occurred that predetermined the character of the medern in-
sect fauna and set the slage for the origin of ants (F. M. Carpenter,
1985). The first was the invention of flight, never before achieved by
any group of organisms in the history of life. One insect line cut of
the many existing in the Paleoroic somehow evolved wings in the
adult stage, and it soon afterward enjoyed extensive species forma-
tion and diversification. Then a single line within this expanding
“paleopterous” proup attained the ability to fold the wings back
over the body when not in use, giving the adults greater mobility on
the ground after alighting. From this “neopterous” group, which
also prospered, came still another line that attained complete meta-
morphosis. Now highly specialized larvae occupying one ecological
niche could be transfigured into radically different adult forms oc-
cupying another ecological niche. This third, holometabolous group
of insects exceeded its predecessors in evolutionary attainment. It
radiated extensively to produce the most diverse and abundant in-
sect orders now in existence, namely the beetles (Coleoptera), the
flies (Diptera), and the bees, wasps, and their relatives (Hymenop-
tera).

The story did nol quite end at this point. During Cretaceous
times, spanning 140 million to 65 million years before the present, a
fourth and wholly different kind of event occurred, the origin of ad-
vanced social life. All of the insects in the fourth category, compris-
ing the termites, the ants, and some of the bees and wasps, are co-
lonial. More precisely, they are eusocial in their habits. This means
that two or more generations overlap in the society, adults take care
of the young, and, most importantly, adults are divided into repro-
ductive and nonreproductive castes, in other words queens and
kings versus workers (Michener, 1969, 1974; Wilson, 1971).

To a degree seldom grasped even by entomologists, the modern
insect fauna has become predominantly social. Recent measure-
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ments suggest that about one-third of the entire animal biomass o
the Amazonian ferra firme rain forest is composed of ants and ter
mites, with each hectare of soil containing in excess of 8 million ant:
and 1 million termites. These bwo kinds of insects, along with bee:
and wasps, make up somewhat more than 75 percent of the tota
insect biomass (Beck, 1971; Fittkau and Klinge, 1973), Ants and ter
mites similarly dominate the forests and savannas of Zaire (Dejear
etal., 1986). Although comparable biomass measurements have no
vet been made elsewhere, it is our subjective impression that the
cusocial insects, ants foremost among them, are comparably abun
dant in most other principal habitats around the world.

For example, on the Ivory Coast savanna the density of ants i
7,000 colonies and 20 million individuals per hectare, with one spe
cies alone, Camponotus ecoapimensis, accounting for 2 million of thy
individuals {Lévieux, 1966, 1982). Such African habitats are ofter
visited by driver ants (Desylus spp.), single colonies of which occa
sionally contain more than 20 million workers (Raignier and vas
Boven, 1955), And the driver ant case is far from the ulbimate.
“supercolony” of the ant Formica yessensis on the Ishikari Coast o
Hokkaido was reported to be composed of 306 million workers an
1,080,000 quecns living in 45,000 interconnected nests across a fer
ritory of 2.7 square kilometers (Higashi and Yamauchi, 1979).

The local diversity of ants is substantial, far exceeding that o
other social insects and reflecting the manner in which ant specie
have evolved to saturate a wide range of feeding niches in the so
and vegetation. In lowland rain forest at the Busu River, northeas!
ern Papua New Guinea, Wilson (1959¢) collected 172 species of ant
belonging to 59 genera in an area of about 1 square mile (2.6 km?|
Barry Bolton (in Room, 1971) recorded 219 species in 63 genera in
square mile of cocoa plantation and forest at Tafo, Ghana, whil
Kempf (1964a and personal communication) found 272 species be
longing to 71 genera in a comparable area at Agudos, 5o Faul
State, Brazil. During two years of fieldwork, Manfred Verhaag
{personal communication) collected at least 350 species belonging t
71 genera at the Rio Yuyapichis, in the larger valley of the Rio Pach
itea, Peru; the western Amazon Basin, in which this watershed i
located, may have the richest ant fauna in the world, Moving t
maore limited sample spaces, Room (1971) recorded 48 genera an
128 species from only 250 square meters in a cocoa farm in Ghane
Wilson (1987c) identified 43 species in 26 genera in a single free i
the Tambopata Eeserve in the Peruvian Amazon. If the ferrestri:
fauna had been assayed around the tree as well, the total point d
versity would probably have rivaled that of Room’s Ghanaia



