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Polygyny, the coexistence of two or more egg-laying queens in a
single colony of a social insect, occurs in several subfamilies of ants
(Wilson 1971). The species of Solenopsis, however, were considered
to be monogynous until Banks et al. (1973), and Glancey et al.
(1973) observed polygyny in Solenopsis geminata (F.) and Solenop-
sis invicta Buren, respectively. Subsequently, Summerlin (1976)
found a single polygynous colony of Solenopsis xyloni McCook.
The existence of a spectrum from monogyny to extreme polygyny in
the North American S. invicta population was substantiated by
Fletcher et al. (1980). Populations of polygynous S. invicta are now
known from Florida, Georgia, Mississippi, Louisiana, Texas
(Lofgren and Williams 1984), Alabama, Arkansas, and Oklahoma
(Banks and Wojcik unpublished). These populations are spreading,
and in some cases are proving to be more difficult to control with
pesticides than monogynous populations (Glancey et al. 1987). They
are also characterized by increased densities of both ants and
mounds (Lofgren and Williams 1984). Thus, polygyny in fire ants is
currently a subject of interest and concern.

We have not encountered polygynous colonies in our extensive
surveys for biological control agents for fire ants in the states of
Mato Grosso and Mato Grosso do Sul, Brazil, the presumed home-
land of S. invicta (Wojcik 1986). Recently, however, we extended
our surveys to Argentina, where we collected colonies of polygynous
Solenopsis richteri Forel and Solenopsis quinquecuspis Forel.

We were alerted to the possibility that we had encountered polyg-
ynous fire ants by the enormous biomass of brood in a colony of S.
richteri, which has been separated from the soil by flotation (Banks
et al. 1981). This colony yielded 16 non-physogastric, dealate
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females, all of whom were highly attractive to workers. Ten of these
were dissected in physiologic saline; their spermathecae contained
motile sperm (phase-contrast microscopy) and their ovaries con-
tained developing and mature oocytes. The remaining six were held
for 30 days in separate petri dishes, each of which contained ca 25
worker ants and a cylinder of damp paper toweling which served as
a nest chamber. They were fed insects, honey, and peanut butter.
The laboratory was heated only with a small space heater, and
temperatures ranged from ca 20°-24°C (28° is optimal). Never-
theless, all six queens produced worker brood.

A total of 16 polygynous colonies from eight sites in Buenos Aires
Province were among 295 colonies of fire ants from 33 sites in
Buenos Aires and Santa Fe provinces which we separated from the
soil and examined for pathogens and symbiotic arthropods. Twelve
of these were identified as S. richteri chromatotype I (Vander Meer,
unpublished), and the remaining four as Solenopsis quinquecuspis
Forel. These identifications were based on the species-specific cutic-
ular hydrocarbon and venom alkaloid gas chromatographic pro-
files, which had been previously correlated with morphological
species identifications (Vander Meer and Trager, unpublished). The
venom alkaloids and cuticular hydrocarbons were obtained for
chemotaxonomic analysis by placing worker ants in new vials con-
taining HPLC grade n-hexane and capped with aluminum foil-lined
caps. After standing at room temperature overnight, the hexane was
transferred by Pasteur pipette to new, loosely capped vials, allowed
to evaporate, and the caps tightened. The vials were hand-carried to
our Gainesville, Florida laboratory where they were reconstituted
with HPLC grade n-hexane and analyzed by gas chromatography
(Vander Meer et al. 1985; Ross et al. 1987). Worker ants from every
colony examined were preserved in 70% isopropanol as taxonomic
voucher specimens.

The 16 polygynous colonies yielded a total of 116 inseminated
queens. From one to three uninseminated, dealate females were also
found in five of these colonies (Table I). The gasters of 59 (50.9%) of
the inseminated queens were moderately to greatly distended (the
sclerites were separated). Their ovaries contained numerous mature
and developing oocytes. Although these queens were not weighed,
we considered them to be physogastric.
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Table I. Polygynous colonies of Solenopsis richteri! and Solenopsis quinquecus-

pis and collection sites in the province of Buenos Aires, Argentina.
Collection Mo. Mated Queens No. Unmated
Sites? Species (No. Physogastric?) Dealates
Escobar S. quinquecuspis 2 (2) 3
Campana S. richteri 16 (0) 0
Mercedes S. richteri 2 (2) 0
Suipacha S. richteri 3.3 0

S. richteri 9 9 0

S. quinquecuspis 3 0 0
Corbet S. richteri 11 (0) 0

S. richteri 4 4) 3
Del Carril S. richteri 21 (2) 2

S. richteri 2 (2) 0

S. richteri 4 (0 0

S. richteri 3 (0 1
Pergamino S. quinquecuspis 2 (2 0

S. quinquecuspis 2 (D) 1
Villa Espril S. richteri 4 4 0

S. richteri 28 (28) 0
Totals 116 (59) 10
Mean SD 7.255.77

Queens/colony

1AL S. richteri belong to venom alkaloid/ hyrdocarbon chromatotype 1.
2A total of 10 colonies were collected at each site.
3Physogastric in appearance (not weighed).

Two colonies of S. richteri each contained one inseminated and
two uninseminated, yet apparently functional queens. All three
queens from one of these colonies were highly physogastric in
appearance, and their ovaries were engorged with developing and
mature oocytes; however, the spermatheca of only one contained
sperm. The appearance of the three queens from the other colony
was moderately physogastric, and their ovaries also contained
numerous oocytes. One colony of S. quinquecuspis yielded 10 unin-
seminated queens, all of whom were highly physogastric in appear-
ance; their ovaries were engorged with developing and mature
oocytes. No inseminated queens were found in this colony, but fail-
ure to collect the queen by flotation is not unusual. Fletcher et al.
(1980) found a functional, uninseminated queen in eight polygynous
colonies of S. invicta in the United States. They suggested that such
females may occur in most polygynous colonies, and may contribute
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to the male population. Tschinkel and Howard (1978) reported that
over one-fourth of experimentally orphaned (monogynous queen
removed) colonies of S. invicta replaced the lost queen with parthe-
nogenetic (uninseminated, worker-producing) queens. Most of their
orphaned colonies replaced lost queens with uninseminated, male-
producing queens.

Fletcher et al. (1980) emphasized that they found no highly phy-
sogastric queens in 15 polygynous colonies of S. invicta Mississippi,
whereas the queens they collected from monogynous colonies at the
same time were highly physogastric. In contrast, the polygynous
colonies of both S. richteri and S. quinquecuspis which we observed
in Argentina contained queens which we considered to be highly
physogastric.

The polygynous colonies from Argentina were collected at the
same sites as monogynous colonies; no pattern of distribution of the
two forms was evident.

In our search for natural enemies of fire ants, we have examined
over 1,500 colonies, and have opened hundreds of additional
mounds (primarily of S. invicta) in the states of Mato Grosso and
Mato Grosso do Sul, Brazil. Although our search has been for
pathogens and arthropod symbionts, we are confident that we have
not overlooked polygynous fire ants there. The apparent absence of
polygynyny in S. invicta in an area that has been regarded as its
native range, and its now widespread occurrence in North America,
is indeed an enigma. Perhaps all Solenopsis spp. are potentially
polygynous, but the trait is more readily expressed in temperate
than in tropical climes.
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