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INTRODUCTION

The red imported fire ant (RIFA), Solenopsis invicta Buren, is believed to have been introduced into the
USA in the late 1930s or early 1940s. The first recorded invasion occurred in Mobile, Alabama. Although the
precise manner in which the ant was brought to the USA is undetermined, it is believed to have been in soil
used as ballast or dunnage in ships (Vinson 1997). By 1953, the population had spread to ten surrounding states.
Currently, RIFA is found in Alabama, Arkansas, California, Florida, Georgia, Louisiana, Mississippi, North
Carolina, Oklahoma, South Carolina, Tennessee, Texas, and Puerto Rico. To prevent the spread of S. invicta, a
federal quarantine was enacted in 1958. The quarantine attempts to prevent the movement of hay, sod, soils,
used soil-moving equipment, potted plants, and plants with attached soil into uninfested areas (Dowel et al.
1997). At the time of its naming, S. invicta had already proven to be difficult to control and so the specific
epithet name, invicta (“invincible”) was used. The common name, fire ant, is derived from its burning, fire-like
stings (Vinson 1997).

THREAT

Solenopsis invicta colonies can become extremely invasive. RIFA colonies dominate areas due to their
numbers and stinging ability. RIFA are generalist predators and occur at high densities; populations that can
increase at a rapid rate. Queen ants can live for seven years and lay a large number of eggs. The average size of
a mature colony is 200,000-300,000 workers. New queens can disperse 1 km or more and start new colonies.
Researchers estimate that 4,500 new queens are produced each year. New reproductives are produced just 15 to
18 weeks after a new colony is established. Ecological studies of S. invicta have determined that colony sizes
and densities in introduced areas are far larger than those in their native range. The lack of natural enemies is
the probable cause of this population increase (5).

RIFA outcompete and prey on invertebrates, reducing biomass, abundance, and diversity (Allen et al.,
1995). Native fire ants have been recorded to be eliminated by RIFA. Solenopsis geminata colonies, a native
fire ant, cannot compete against their non-native relative. During a period of 3 years in Texas, 180 S. geminata
colonies were replaced by 1,100 S. invicta mounds. This is a replacement ratio of 6:1. Bait traps indicate that
ant diversity is lower in areas where S. invicta colonies are established (Porter et al. 1988).

RIFA compete with other taxa for food. S. invicta also alters abundance of prey species (Porter et al. 1988).
Northern Bobwhite quail populations (Colinus virginianus) were lower in the presence of RIFA colonies (Allen
et al. 1995). S. invicta has been reported to attack eggs and young of the wood duck, colonial waterbirds,
crested caracara, cliff swallows, and the endangered least tern. Eggs and young of turtles and lizards and small
mammals such as rodents have also been negatively impacted by S. invicta (5).

S. invicta could potentially impact natural plant ecosystems. RIFA have the propensity to move and feed on
seeds, resulting in altered ratios and distribution of seeds. The ability of S. invicta to outcompete and prey upon
invertebrates and vertebrates could also affect plant assemblages. For example, S. invicta predates upon solitary
bees that are pollinators of certain plants (Vinson 1997).

Fire ants quickly attack anything that disturbs their nest. Unlike honey bees, fire ants can sting repeatedly.
The ant grasps the skin with its jaws and stings 7-8 times in a circular pattern, or releases and moves forward to
grasp and sting to produce a line of stings (Vison 1997). Venom is injected from the poison sac with each sting.
The venom has a high concentration of toxins that cause an intense burning. The burning and itching lasts for
about an hour. A blister forms at the site of the sting in the next 4 hours, and a white pustule forms within a few
days. If the pustule is scratched or broken, secondary bacterial infections commonly occur (1). The blisters take
approximately 10 days to heal (Anon. 1993) and permanent scars are common (1). Most ants sting, but the
water blisters produced are characteristic of a RIFA sting (Anon. 1993).



In sensitive individuals the sting of a red imported fire ant can cause anaphylactic shock and even death
(Dowell et al. 1997). Individuals allergic to the venom may react with flushing, general hives, swelling of the
face, eyes, or throat, chest pains, nausea, severe sweating, loss of breath, slurred speech, paralysis, or heart
attacks (Anon. 1993 and 1).

Treat RIFA stings by elevating the area and applying ice or a cold compress. Clean the area with soap and
water. Use topical steroid ointments and oral antihistamines to relieve the itching and swelling. Do not pop the
blisters! In areas with fire ants, wear closed-toe shoes, socks, and gloves. Teach children about the dangers of
fire ants (1).

DAMAGE

S. invicta also causes economic losses by feeding on agricultural crops. S. invicta is a serious seed feeder
and attacks sunflowers, okra, cucumbers, soybeans, corn and eggplant. RIFA also damage irrigation systems
and their mounds disrupt harvesting operations. S. invicta causes the death of livestock such as calves, small
pigs, and domestic animals (5). Control methods for RIFA are costly (Dowell et al. 1997).

RIFA colonies often infest electrical equipment such as air conditioners, traffic signal boxes, electrical and
utility units (1). Telephone junctions, airport landing lights, electric pumps for oil and water wells, computers,
and even car electrical systems have been affected (Vison 1997). The ants chew on the insulation or carry soil
into these areas and cause short circuits.

Structural and electrical damage caused by RIFA is estimated at $11.2 million annually. Estimated monetary
damage to livestock, wildlife, and public health in Texas alone is $300 million per year. Medical treatment from
fire ant stings is estimated to cost $7.9 million annually. In the southern US, the total cost due to S. invicta is
estimated at $1 billion per year (5).

IDENTIFICATION

Four native species and two non-native species of fire ants are present in the USA. The native ants,
Solenopsis aurea Wheeler and S. amblychila Wheeler are desert-adapted species and have yet to be impacted by
the red imported fire ant due to a lack of overlapping ranges (Vison 1997). The tropical fire ant, S. geminata
Fabricius, and the southern fire ant, S. xyloni McCook are also native to the US. The other non-native fire ant,
the black imported fire ant, S. richteri, was introduced in 1918. The genus Solenopsis is easily distinguishable
from other ants by the 10 segmented antennae with a 2 segmented club. Ants in the genus Solenopsis also have
a stinger, a pedicel with 2 segments, and a spineless propodeum.

Figure 1 is from Dowell et al. (1997) and demonstrates other differences between the species. S. geminata
and S. xyloni have major workers with more erect hairs than S. invicta. A middle tooth is present in S. invicta
but absent in S. xyloni. S. geminata has rounded occipital lobes while those of S. invicta are flattened. A key,
also from Dowell et al. (1997), has been included (Appendix). In general, S. invicta is reddish-brown to dark
brown. S. geminata is red to black in color and S. xyloni is yellow to reddish-brown (Dowell et al. 1997). S.
xyloni stings rarely form a pustule, the mesopleuron lacks striations, and an anteroventral tooth is present on the
petiole. S. xyloni colonies also occur in lower densities, rarely exceeding 6-10 mounds per acre (15-25 mounds
per hectare). S. geminata has few workers with large heads. Pustules also do not form from S. geminata stings
and densities of 6-10 colonies per acre are common (Vinson 1997).

Red imported fire ant adults are 3-6 mm in length. Lines on the head form an inverted “Y”, mandibles have
4 teeth, and the mesopleuron is striated or roughened (Vison, 1997). The width of the head is never larger than
the width of the abdomen. Major and minor workers can be differentiated by the width of their heads. Minor
workers have head widths around 0.5 mm and major workers can have head widths around 1.5 mm (5).

Fire ant mounds can also be used for identification. Fire ant mounds can be up to 60 cm high and 60 cm in
diameter at the base of the mound. Mounds tend to be dome-shaped or conical in appearance (Dowell et al.
1997) and a human structure or shrub may provide support. The mounds are usually in sunny areas and do not
have openings (as opposed to native ants that have one opening) except the many small holes dug by the
workers when the reproductives are flying (Vinson 1997). Tunnels are dug 5 feet or more below the surface
(Dowell et al. 1997). The extensive tunnel system enables workers to forage far from the mound and in a wide
range of surface temperatures (5).



BIOLOGY

A mature colony consists of 100,000 to 500,000 polymorphic workers, several hundred reproductive winged
males and females, one or more reproductive queens, and brood (eggs, larvae and pupae). Workers are wingless
and sterile females. The heads and black bodies of winged males are smaller than those of the red-brown
females (1).

Mating flights occur in favorable conditions during the late spring and early summer. The male dies soon
after mating. The female, now mated, will find a suitable place for a nest. The wings are shed and a small
chamber in the soil is excavated. Egg laying begins within 24 hours. At first, ten to fifteen eggs are laid and the
female cares for them until they become adults. Once they are adults, these first worker ants now care for the
eggs laid by the queen and other tasks related to the maintenance of the colony (1).

Research indicates that a queen ant may produce between 1500 to 5000 eggs per day (Anon. 1993; 5). Eggs
hatch in 7-14 days. Larvae have 4 instars and pupate after 6 to 15 days. The pupal stage lasts 9 to 15 days. Adult
worker ants can live for five weeks or more. Fire ant queens can live for 6 or 7 years. However, queen mortality
in the first few months is extremely high, often 99% (1). Flying females are often eaten in the air by dragonflies
and on the ground by beetles, earwigs, and spiders. Many drown in ponds and are eaten by fish. Mated females
that land in areas with established RIFA colonies are attacked and killed. Some mated females survive to raise
the first workers but in RIFA areas, these small colonies are usually eliminated. Native ants also attack landing
mated females, but if the first workers survive, the colony usually survives (Vinson 1997). Younger workers
care for the brood, middle-aged workers protect the colony and repair tunnels, and the eldest workers are the
foragers (Dowell et al. 1997).

In 1973, polygyne populations (multiple fertile queens per colony) of S. invicta were discovered in
Mississippi. Polygyne populations lack territoriality and often occur at high densities (Allen et al. 1995). In a
polygyne colony, there is a dominant queen that the majority of workers tend. The other queens are tolerant of
the other queens in the colony, but compete reproductively (1). Colony densities of native fire ants are around
36 mounds/A (90 mounds/ha). The monogyne form of S. invicta, which is more common, generally has a 20 to
49 mounds per acre (50 to 120 mounds/ha) colony density. The polygyne populations can have colony densities
between 162 to 243 mounds per acre (400 to 600 mounds/ha) (Porter et al. 1988).

Queens from polygyne colonies are not as successful at founding new colonies as queens from monogyne
populations. The queens are smaller, produce fewer workers, and are less likely to be inseminated due to a
higher proportion of sterile males from polygyne populations. Therefore, most new colonies in polygyne
dominated areas form by budding. Queens and workers split from the original colony to form a new colony.
Spread of polygyne colonies has been recorded at about 35 ± 15 m/year in open sunny areas to 18 ± 10 m/year
in cooler, wooded areas (Porter et al. 1988). Expansion of polygyne colonies has been slow or at equilibrium in
Florida and Louisiana. Fifty percent of S. invicta colonies in Texas are polygyne (Allen et al. 1995).

DISTRIBUTION

The first RIFA invasion occurred in Alabama between 1918 and 1930. Currently, more than 275 million
acres (106 million hectares) are occupied in the southeast and Puerto Rico. S. invicta moved rapidly throughout
the south by movement of nursery stock. Now established in 11 states in the southeastern portion of the US
(Texas, Louisiana, Mississippi, Alabama, Florida, Georgia, South Carolina, North Carolina, Arkansas,
Tennessee, and Oklahoma), RIFA colonies are common in lawns, gardens, school yards, parks, and golf
courses. RIFA has the potential to spread along the coast west into New Mexico and Arizona. S. invicta was
intercepted at California Agricultural Inspection Stations on 809 occasions between 1990 and 1996. The red
imported fire ant was found in honey bee colonies, nursery stock and on empty trailers and trucks (Dowell et al.
1997). In 1998, S. invicta populations established in California. RIFA has the potential to spread north to the
state of Washington (1) and farther west into Hawaii (5).

Colder temperatures, averaging less than 10° F (-12° C), may limit the northward spread of RIFA in the US
(Allen et al. 1995). The spread westward may be limited by drier conditions (Vinson 1997). Natural dispersal of
colonies occurs on flowing water. Areas with seasonal flooding are open to RIFA invasion. Other ant species
are killed by seasonal flooding, while RIFA form floating mats of ants that can survive for several weeks (5).



Solenopsis invicta is reported to be native along the Paraguay and Parana Rivers in South America (Allen et
al. 1995)

PREVENTION

The USDA quarantine of 1958 has reduced the spread of S. invicta through nursery stock. The movement of
soil, sod, hay, potted plants, plants with soil, and soil-moving equipment has been restricted from infested to
uninfested areas. However, these and other human forms of RIFA transportation still occur (5). Preventing the
movement of RIFA by actively monitoring incoming vehicles can help prevent establishment in new states.
Newly mated females are attracted to moist or reflective surfaces such as pools. More importantly, they are also
attracted to cars, trucks, railroad cars, and trailers (Vinson 1997).

Monitor areas for RIFA mounds or spread of existing colonies. Disturbed areas and areas treated
occasionally with insecticides may weaken the native arthropod community and encourage RIFA invasion.
RIFA mounds are often found near water and in open, sunny areas. Newly established colonies have
inconspicuous mounds for several months. Up-welling of fine soil often determines a newly established mound.
Look for ant foraging activity on warm, sunny days. RIFA are often found in urban areas, green belts, parks and
golf courses. RIFA mounds can be found close to buildings and foraging ants relocate indoors during the hot,
dry months. During floods, the colonies often move inside wall voids or rafters. RIFA require water to survive
and so mounds are often found near creeks, ditches, streams, rivers, ponds, and lakes (1).

CONTROL

Control of S. invicta is very difficult. Extremely toxic pesticides that might be used against RIFA harm
native fauna, and enable RIFA to return to unpopulated areas. If the treatment is not 100% successful, colonies
simply move to a nearby area. Baits and targeted mound drenches work extremely well but treatments need to
be done throughout the area or reinfestation may occur (5).

The California Department of Food and Agriculture (CDFA) has used baits to eliminate populations of
RIFA in California. The baits chosen were determined by the Department of Pesticide Registration (DPR) to not
persist in the environment. They were not mobile in soil and were therefore unlikely to contaminate water
bodies. Amdro (hydramethylnon, a metabolic inhibitor) and Distance (pyriproxyfen, an insect growth regulator)
have been used in Central and Southern California. CDFA may also use fenoxycarb and avermectin to control
RIFA colonies and will provide monitoring of treatments on the environment. In California, any suspected
RIFA mounds should be reported to the CDFA Pest Response Line (1-800-491-1899) or the County
Agricultural Commissioner’s Office (in phone book under County Government section) (1)

In areas where there are abundant food sources (dumpsters, trash cans, feeding dishes, or chicken houses)
baits are less effective. Once the bait container is open, the bait should be used within 6-12 months because it
gets stale quickly. Placing the bait after rain or on grass with dew makes the bait less attractive. If a contact
insecticide was applied recently, this may affect the foraging behavior of the ants and baits will be less effective
(1). Bait is rarely picked up during the cooler, winter months (2). Temperatures above 70° F are conducive to
foraging and the baits work better. If the temperature is high (> 90° F) the ants tend to forage in the evening and
a nighttime bait application works better. To determine if conditions are favorable, place bait or other food (hot
dogs or potato chips) next to the mound. If the ants begin to carry the food away within 15-30 minutes,
conditions are favorable for baiting. Reinfestation will occur if surrounding areas are not treated (2).

CDFA suggests that homeowners and others who wish to use a non-pesticide for the control of RIFA can
treat a mound with 4-8 liters of scalding hot water (about 60% effective). Daily treatments over 5 to 10 days
may be required. This method, however, can injure the applicator and surrounding plants (1). Another non-
pesticide technique that can be used to disturb or move a colony in a sensitive area requires a shovel and rubber
gloves that have been liberally coated with talcum powder. This creates a surface that is too slippery for the ants
to climb. Dig the colony out and dispose by dousing with soapy water (2).

Mounds can be drench treated using material found at most home or garden centers. However, reserve direct
mound treatments to areas where immediate action is necessary. For example, apply direct mound treatments to
colonies near house foundations and other high-traffic areas. Direct mound treatments come in granular and
liquid drenches and dusts (2).



Biological control has been researched and release trials are in the preliminary stages. Two biological
control agents have the potential to reduce populations of red imported fire ant. A microsporidium and a fly
have been brought over from South America. Although it is unlikely that these biological control agents will
eradicate the red imported fire ant, the weakening of the colonies may provide the opportunity for native ants to
compete against S. invicta colonies.

The microsporidium, Thelohania solenopsae, infects the workers and is passed to the queen by food
exchange. Once infected, the queen begins to lose weight. Fewer eggs are laid by the queen, which weakens the
colony. The microsporidium is also passed from workers to the larvae, which then pupate and emerge as
infected adults. Colonies can be eliminated in 9 to 18 months. Even after only 3 months of infection by the
pathogen, the colony is noticeable smaller. Unfortunately with polygyne colonies, researchers have observed
that not all queens in the colony are infected with the microsporidium (Williams, personal communication). T.
solenopsae was discovered in South America in 1973. Researchers discovered the pathogen in the US in 1996
(3). Testing has shown that the pathogen does not infect the native fire ants. Only S. invicta and S. richteri, the
black imported fire ant, are infected. Field trials are in progress but it is too soon to determine if the
microsporidium is successful (Williams, personal communication).

Psuedacteon tricuspis is a tiny phorid fly (the size of a pinhead). The adult flies lay a single egg inside the
body of a worker ant. The worker ant is alive while the egg hatches and the larva moves into the head. The larva
releases proteinases that dissolve the inside of the ant into food so the larva can feed. Eventually the worker ant
dies. The phorid larva, encapsulated in the protective cavity of the ant’s head, pupates and 4 weeks later
emerges as an adult (4). Most important is the effect of the phorid fly on the disruption of the colony’s foraging.
When the adult flies are detected, the workers run back to the safety of the nest. This disruption prevents the
workers from foraging for food, thereby weakening the colony's energy supply. P. tricuspis has been observed
in quarantine and researchers have demonstrated its specificity to S. invicta. No disruption of native ant colonies
was observed. Another phorid fly species, T. provatus, is easier to rear in large numbers and is currently
undergoing testing for its suitability as a biocontrol agent against the imported fire ant (Williams, personal
communication).

Figure 1: available at the web site for The Nature Conservancy's Wildland Invasive Species Program.
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APPENDIX

Generalized morphological key to the common US fire ants (Solenopsis)

1. Petiole with 2 nodes; antenna 10-segmented, with a very distinct 2-segmented apical club; clypeus with 2
longitudinal ridges or keels which extend forward into teeth; propodeum with spines or
teeth.........................................................................................................................(genus Solenopsis)  2

1.’ Without above combination of characters.........................................................................................other ants

2. Usually larger ants, 1.6-6 mm; second and third funicular joints of antennae at least 1 1/2 times longer than
broad..................................................................................................................(subgenus Solenopsis)  3

2.’ Smaller ants, 1.5-2.2 mm; second and third funicular joints of antennae broader than
long.....................................................................................subgenera Euophthalma and Diplorhoptrum

3. Majors with disproportionately large head, the occipital lobes pronounced; all size workers with elevated
carinae (ridges) on either side of the basal face of the propodeum; mesopleural flange broken into
various projections; medial clypeal tooth absent................................................................................S.
germinata

3.’ Majors with medium sized head with the occipital lobes only moderately enlarged; all size workers without
elevated carinae on basal face of propodeum; mesopleural flange entire or absent, not broken into jagged
projections; medial clypeal tooth present or absent..................................................................................4

4. Petiole usually with distinct antero-ventral tooth; mesopleuron finely sculptured; medial clypeal tooth
absent; in major, antennal scapes extending half way between point of insertion and occipital
lobes.........S. xyloni

4.’ Petiole usually without a distinct tooth, at most a slight knob present; mesopleuron densely sculptured;
medial clypial tooth usually present; in major, antennal scape nearly reaching occipital lobe........S.
invicta


