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The Little Fire Ant
Wasmannia auropunctata
(R.) (Hymenoptera: Formicidae)

P. Ulloa-Chacon and D. Cherix

INTRODUCTION

The little fire ant, Wasmannia auropunctata, is a typical tramp species
which has yet to be studied intensively. This paper summarizes the few
research contributions to the biology, ecology and economic importance of
this tiny ant, and some preliminary results obtained in our research program
concerning reproductive biology of this polygyne species.

HISTORY

The little fire ant, which belongs to the subfamily Myrmicinae, is
native to the American tropics and was described for the first time by Roger
(1863) who, based on samples from the island of Cuba, named it Tetramorium
auropunctatum. Forel (1884) found that the females exhibited certain
morphological characters different from the genus Tetramorium. This led
him to suggest that this species should be classified within the genus
Ochetomyrmex (Mayr) (Forel 1886). Nevertheless, Forel (1887), placed it in
the new subgenus Xiphomyrmex (Tetramorium). Finally, Forel (1893),
established the new genus, Wasmannia, comprised of W. auropunctata (Roger)
and W. sigmoidea (Mayr).

Since Forel’s time, W. auropunctata has been reported in Latin America
and in the Caribbean Islands. According to Kempf (1972) six varieties have
been described: rugosa, australis, laevifrons, nigricans, obscura and
brevispinosa.

MORPHOLOGY

Within the genus Wasmannia, workers are monomorphic. They have
an 11-segmented antenna with a 3-segmented club; the last segment is very
large and longer than the two preceding segments combined. The clypeus is
arched both longitudinally and transversely.

W. auropunctata has a long antennal scape reaching the occiput; it also
has an antennal scrobe. The mandibles have 5 teeth, its maxillary palp are
3-segmented and the labial palp is 2-segmented. The large head is much
broader than the thorax. The prothorax has angular humeri; and it lacks a
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promesonotal suture. The petiolar node in profile is subrectangular and higher
than the postpetiole; the epinotal spines are prominent. The head and thorax
are sculptured with large longitudinal and transversal rugules, interspersed
with fine reticulations. Body hairs are long, erect and sparse. The ant is
golden brown to brown, and reaches 1.2-1.5 mm in size. The sting is well
developed.

The queen is very large (length 4.5-5.0 mm) compared to workers. The
antenna, are like the worker’s and the antennal scrobe, is well marked. The
postpetiole node is much shorter than in the worker. The gaster is smooth and
shiny. The first gastric tergite nearly covers the whole gaster in dorsal view;
sculpture, pilosity and pubescence are as in the worker. The forewing has no
closed discoidal cell. The queen is dark brown in color.

The male is about as long (4.2-4.5 mm) as the female, but with a more
slender body. The antenna is 13-segmented. The gaster is elongate, with very
conspicuous genitalia in which the external valves are curved and long, nearly
two-fifths the length of the abdomen. Sculpture, pilosity and pubescence
differ from those of the worker and queen. Color is more like that of the
queen, except that the antenna, legs and external genitalia are yellowish.
Forewing venation is as found in the queen.

ECONOMIC IMPORTANCE AND ECOLOGICAL IMPACT

W. auropunctata was accidentally introduced by man into several warm
regions of the world. Additionally, in 1907 it was found in nursery plants at
Kew Gardens (London) (Donistorphe 1915). Today, the ant is well-established
in the United States, particularly in southern Florida (Smith 1929; Wheeler
1929; Spencer 1941), and in California (Nickerson 1983). Large numbers of
the ants are also found in the Galapagos Islands (Silberglied 1972) and in New
Caledonia (Fabres and Brown 1978). The species can be considered a pest in
three different ways.

vasi f ivat

This first point includes the symbiotic relationship with other pest
species, such as Homoptera (aphids, white flies, scales), which excrete
honeydew and in turn serve as an essential food source for the ants. At the
same time, the ants protect these insects from their natural enemies (parasites
and predators). This ant causes an ecological imbalance in phytophagous
insect communities in Florida citrus crops (Spencer 1941); Puerto Rican
coffee (Smith 1937); Cameroon cocoa (Bruneau de Miré 1969); Columbian
coffee and cocoa (Posada et al. 1976); New Caledonian coffee, citric and
ornamentals (Fabres and Brown 1978); and Brazilian cocoa (Delabie 1988).

Some emphasis should be placed on the stinging habits of the workers
(Spencer 1941). In addition to its powerful sting, the mandibular secretion
contains alkylpyrazines, compounds which may have both alarm and
defensive functions (Howard et al. 1982).

g
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Infestation of Human Houses

W. auropunctata as a house pest contaminates food; it is attracted to
dirty and sweaty clothing and can infest bedrooms (Spencer 1941; Fernald
1947; Smith 1965).

Interspecific Competition with Local Fauna

Interspecific competition gradually eliminates native ant species and
terrestrial invertebrates in the newly-colonized areas. In the Galapagos
Islands, Clark et al. (1982) and Lubin (1984, 1985), found that the greatest
density of other ant species occurred in dry areas which have the lowest
density of the little fire ant. They suggest that the little fire ant’s success as
a colonizer can be attributed to its ability to nest in diverse habitats, its mass
recruitment to food and its uninterrupted circadian activity.

Due to its importance as a destructive insect, some methods of crop
control--such as destruction of nests, use of sticky strips (Spencer 1941) and
chemical control with poisoned baits containing highly toxic products
(Fernald 1947; Osburn 1948)--have been tested and implemented.

BIOLOGY AND ECOLOGY
Life History

Little is known about the life history of W. auropunctata. The
morphology of immature stages and worker brood development was studied
by Ulloa-Chacon and Cherix (1988). The egg is elliptical and whitish. It has
an average size of 0.22 mm by 0.15 mm. The first instar larva measures
0.27-0.30 mm, and last instar 1.20 mm. The pupa is about 1.04 mm. In
laboratory conditions (26°C and 60% relative humidity), the incubation period
lasts from 8 to 10 days, the larval stage 16 to 18 days and the pupal stage 11
to 12 days. The entire development from egg to adult worker takes 37 days
(min. 35 days, max. 40 days).

Wheeler and Wheeler (1954) described the worker and queen larvae.

Nest and Social Structure

W. auropunctata nest in a wide variety of substrata and in semi-arid to
humid habitats (Spencer 1941; Kusnezov 1951). Nevertheless, it prefers high
heat-humidity conditions for its foraging activity (Lubin 1985).

The nests, diffuse and inconspicuous, are composed of an aggregate of
individuals (workers, queens and brood) (Clark et al. 1982). Several such
nests are interconnected by worker trails forming a colony without
boundaries. This type of social structure, called "unicolonial," is also common
in other ant tramp species like Monomorium pharaonis, Pheidole megacephala
and Iridomyrmex humilis (Hélldobler and Wilson 1977).

In W. auropunctata, nests are usually established at ground level, close
to the surface. They are located around plant roots, under the rough bark of
growing trees, in hollow branches or decaying logs, beneath dead leaves or
stones, in preformed cavities (from borers), and under leaf bases of palms
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(Spencer 1941; Kusnezov 1951; Fabres and Brown 1978; Torres 1984;
Ulloa-Chacon and Cherix 1988).

In a Panamanian tropical forest composed of deciduous trees, Levings
and Franks (1982) reported a density of 0.05 to 0.13 nests per m2. Infested
areas of the Galapagos Islands showed an increase of density of 0.75 to 1.75
aggregations per m“ (Lubin, 1985). The highest density occurred in man-
made habitats, like cultivated fields and pastures and ornamental plants
(Torres 1984). In fruit crops we observed an average of 2.7+1.2 aggregations
per m? (N=31 plots each 1 m?).

The social structure of W. auropunctata was studied during the dry
season at the Universidad del Valle experiment station in Cali, Colombia
(altitude 970 m, average annual temperature: 24°C and 65-70% relative
humidity). From 138 samples, we found three major kinds of aggregates
within the unicolonial system.

- Queenright aggregates (54.4%), were composed of single or multiple
queens with workers and brood (eggs, larvae and pupae). '

- Worker-brood aggregates (40.0%), formed by workers and one or
more immature stages (eggs only; eggs, larvae and pupae; pupae only),
representing 40.0%.

- Worker aggregates (6%), formed by workers only (mainly young
workers).

The number of queens per aggregate ranged from 1 to 16 with an
average of 1.74£3.3 (N=44). The mean number of workers per queen ranged
between 548.82384.7 (N=48) in aggregates with a single queen to 259.3+192.3
(N=96) in aggregates with multiple queens. The mean number of workers per
larva decreased significantly from 7.9+6.4 in aggregates with one or more
queens to 3.913.6 in worker-brood aggregates (t=3.06, p<0.01, df59). Seasonal
changes in composition and density of nests are under study.

Apparently new nests are formed by budding, since nuptial flights have
never been observed (Spencer 1941; Lubin 1984).

Feeding Habits

The little fire ant is a polyphagous and opportunistic species. It feeds
preferably on honeydew from sucking insects (Spencer 1941; Smith 1937;
Clark et al. 1982), a great variety of prey (Arthropods, Gasteropods and
Annelides), and vegetable material (seeds, flowers and leaves)(Clark et al.
1982; Torres 1984). They also eat dead insects (Spencer 1941; Kusnezov 1951;
Torres 1984). In houses, the ants are attracted to fatty or oily material
(Fernald 1947).

Workers are highly predaceous, and have been used as a predator of
cocoa bugs (Bruneau de Miré 1969). They have also been observed taking
floral and extra-floral nectar from plants (Lubin 1984; Meier 1985). Its
importance as a factor in the evolution of plant-insect rélationships has been
studied by Schemske (1980) and Horvitz and Schemske (1984).

Reproductive Biology of Queens
Only W. auropunctata queens lay eggs; as workers are sterile

(Ulloa-Chacon and Cherix 1988). There are, however, considerable
differences in the oviposition rate of queens. These differences occur both
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TABLE 1. Estimation of the influence of queen age on egg production in
laboratory polygynous colonies (N=12). Total life span: 13.0 + 1.8

months.
Age of queens Number of eggs/queen/day t-test
(months) Mean % S. D. DF: 11 P< 0.001
2 6.0 + 1.1
8.2
5 12.0 + 2.5
10.5
10 4.7 : 4 1.4
12

—
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FIGURE 1. Influence of brood composition on egg production by W.
auropunctata queens (L II = 2nd larval instar; L III = 3rd larval instar;
Pre = prepupae).

among queens from the same population, and queens reared under identical
laboratory conditions. Thus the total number of eggs laid per queen in twelve
weeks ranged from 305 to 942 with an average of 5994193 (Ulloa-Chacon and
Cherix 1988). This variability in queen fecundity may be due to genetic,
individual and/or social factors. We found that queen age was an important
influence on queen fecundity (Ulloa-Chacon and Cherix In Press). In
polygyne laboratory colonies, egg production changes significantly during
the queens’ life-time (Table 1).

Queen fecundity is also influenced by colony composition (worker
brood) (Ulloa-Chacon and Cherix In Press). Comparison between
experimental monogyne colonies with worker brood (larvae only and pupae
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TABLE 2. Brood production in monogynous and polygynous laboratory
colonies containing queens of different fecundity rates. Colonies M= |
queen; colonies T= 3 queens; colonies S= 6 queens and colonies N= 9

queens.
Colony Average oviposition rate Brood production
No. eggs/queen eggs/colony (range) during 90 days

workers sexuals

M-1 5.0 (1-5) + ++
M-2 7.0 (6-10) + +
M-3 9.0 (6-10) + ++
M-4 12.0 (11-15) ++ +a
M-5 14.0 (11-15) + +a
M-6 23.0 (16-25) ++ -
M-7 41.0 ¢ 25 +++ -
T-1 23 (1-%) + ++
T-2 1.7 (6-10) + +
T-3 13.7 (11-15) 7 ++ +a
T-4 13.3 (11-15) ++ -
T-5 14.3 (11-15) + +a
T-6 16.0 (16-25) ++ -
T-7 21.3 (16-25) ++ -
S-1 3.2 (1-5) + ++
S-2 11.7 (11-15) ++ -
S-3 14.3 (11-15) ++ -
S-4 220 (16-25) +++ -
N-1 2.6 (1-5) + ++
N-2 3.1 (1-5) - ++

® Sexual larvae but no pupae were produced.

only) and broodless colonies revealed the following differences: the
oviposition rate of queens was similar in broodless colonies and in colonies
containing pupae only, whereas the oviposition rate was significantly lower
in colonies with a majority of second instar larvae (Fig.1). This difference
could result from food competition between queens and larvae, larval
inhibition and/or oophagy. '

Production of Sexuals

Under natural conditions, sexual forms are frequently reared in large
worker-brood aggregates with a high worker/larva ratio (Ulloa-Chacon
unpublished). Nevertheless, under certain laboratory conditions it was
observed that sexual brood is produced both in queenless and queenright
colonies. In experimental nests containing a single or several queens of
different fecundity levels (established by counting the number of eggs per
queen produced in 24 hours), gynes are reared only in colonies with a reduced
average queen fecundity (Table 2). So, all colonies in which the average
oviposition rate ranged between 1 and 10 eggs produced sexual brood. By
contrast, all colonies in which the average oviposition rate was higher, 11-15;
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16-25 or more than 25 eggs per colony, only workers are produced. In
several colonies with an oviposition rate of 11-15 eggs, the sexual larvae
produced did not survive to the pupal stage.

These preliminary observations suggest that the inhibition of alate
production by "little fire ant" queens, as for the Pharaoh’s ant (Edwards
1987), is dependent on queen fecundity. Extensive laboratory and field
studies are required to determine what factors affect the production of
sexuals in this species.
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