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Summary

Of the five species of fire ants recognized in the United
States, only four presently are found in Texas, with the red
imported fire ant (Solenopsis invicta Buren) now infesting
most of eastern Texas. Although efforts to control im-
ported fire ants have been a subject of controversy since
the U. S. Congress authorized a cooperative federal-state
eradication program in late 1957, these insects are ac-
knowledged as serious nuisances to both people and
domestic animals in the infested areas.

S. invicta, which made its appearance in the United
States in the Mobile, Alabama, area around 1930, has since
spread over nine states from the Carolinas to Texas. The
ants usually nest in soil in open areas such as pastures but
are found occasionally in wooded areas; mounds are gen-
erally dome-shaped. In man, the fire ant’s sting is charac-
terized by an intense burning sensation, accounting for
the popular name of ““fire ant.” Within a day, a pustule is
formed at the site of venom injection, which may become
infected. In some sensitive individuals, stings can lead to
swelling and occasionally death. In addition to its painful
sting, the fire ant’s large mounds can hamper the cultiva-
tion of land, and the fire ant itself can interfere with the
running of livestock, since it has been known to attack
small animals. S. invicta is considered to be the most eco-
nomically important fire ant species.

Although not yet comprehensively studied, S. xyloni,
the Southern fire ant, is also a ground-nesting species,
with nests sometimes being found in wood work or
masonry of houses. The nests in open areas are not
dome-shaped; soil is thrown from the nest in irregular
crater-shaped piles around the entrances. An immediate
flare, followed by a wheal, occurs at the site of a Southern
fire ant sting, but a pustule seldom forms.

The desert fire ant (S. aurea) is the least common
specie of fire ant in Texas, reported from only two Texas
counties. Nests are built in a fully exposed position in dry,
coarse, gravelly soil, under stones and dried dung, and
without a mound.

S. geminata, until the introduction of the imported fire
ant the most economically important fire ant in Texas, like
the other species usually nests in the soil. Mounds are not
generally dome-shaped, but some of them may be as large
as a bushel basket and as compact as those of S. invicta.
The reaction of humans to the sting of the tropical fire ant
is similar to that of the Southern fire ant.

Before the arrival of S. invicta, both S. geminata and S.
xyloni were very common in Texas. However, with the
westward expansion of S. invicta into Texas, both S.
geminata and S. xyloni have been gradually eliminated. S.
invicta appears to replace the two established fire ant
species.

Mirex bait has been an effective area-wide control
agent for the fire ant, but its use is now restricted. Hep-
tachlor and chlordane are two other pesticides currently
used to control the red imported fire ant; however, they
can be used only in limited areas. All are persistent chlori-
nated hydrocarbon insecticides and can be used only
where they will not constitute a hazard to wildlife, nonag-
ricultural commodities, or livestock. Heptachlor and
chlordane are not suggested for large block area treatment
of the imported fire ant. Research is exploring alternatives
to the use of these pesticides, including other insecticide
compounds, microbial control agents, pathogens, and
sterile male release.
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Identification, Distribution, and
Biology of Fire Ants in Texas

Akey C. F. Hung, Margaret R. Barlin, and S. Bradleigh Vinson*

Five species of fire ants are pres-
ently recognized as occurring in the
United States. Much publicity has
been given to the two imported
species, Solenopsis invicta and S.
richteri, which are the subjects of all-
out eradication efforts by the United
States Department of Agriculture and
the various state governments con-
cerned. The native species, S. aurea,
S. geminata, and S. xyloni, are of less
general interest.

The taxonomic status of S. invicta
and S. richteri has been subject to
considerable controversy since
Creighton (1930) first reported the
imported fire ant in the United States.
He suggested that the introduction of
the species may have occurred at
Mobile, Alabama, about 1918. This
form was recognized by the name S.
saevissima richteri Forel by Creighton
(1930, 1950). The species remained
confined to the Mobile area for about
10 years. It consisted of only the dark

*Respectively, research associate, re-

search assistant, and professor, The
Texas Agricultural Experiment Sta-
tion (Department of Entomology).

KEYWORDS: Fire ant/identification/
distribution/biology/red imported fire
ant (Solenopsis invicta Buren)/South-
ern fire ant (Solenopsis xyloni
McCook)/desert fire ant (Solenopsis
aurea Wheeler)/tropical fire ant (Sol-
enopsis geminata [Fabricius])/con-
trol/research/Texas.

form, which is now known to corre-
spond to the southernmost geo-
graphic variant of the South American
population from which it obviously
came. The dark form (now known as
S. richteri) presently is found only in a
relatively small area in northeastern
Mississippi  and  northwestern
Alabama. About 1930, a light form
(now known as S. invicta) also made
its appearance in the Mobile area
(Wilson, 1958; Wilson and Brown,
1958) and has since spread over nine
states from the Carolinas to Texas.
Wilson (1951) suggested that the
light form originated either by muta-
tion within the dark form population
or by a second introduction. He later
provided further information to sup-
port the second alternative, suggest-
ing that the light form, which was in-
troduced into the Mobile area shortly
after 1930, is possibly a hybrid be-
tween two South American species, S.
saevissima saevissima and S. saevis-
sima richteri (Wilson, 1952 and 1953).
According to Wilson and Brown
(1958), the two color forms interbred
completely in the United States and
produced a graded series of inter-
mediate forms. They referred to both
of the forms as S. saevissima. In a re-
vision of the North American fire ants,
Snelling (1963) also used the name S.
saevissima for the imported fire ant
because the population in the United
State then consisted almost entirely of
the light form. Ettershank (1966) also
synonymized S. saevissima richteri

under S. saevissima, although he did
not discuss the taxonomic reasons for
such synonymy. Buren (1972) and
Buren et al. (1974) accepted Wilson's
double importation hypothesis but
further demonstrated (a) that there
are two morphologically distinct
species of imported fire ants in the
United States; (b) that these two
species have remained phenotypically
constant since the time of importation
and are unchanged from their parent
populations in South America; (c) that
the two species apparently rarely hy-
bridize; and (d) that their two home-
land ranges in South America are ge-
ographically distinct. Accordingly, the
dark form was recognized as S.
richteri Forel, and the light form was
described as S. invicta Buren (Buren,
1972).

Less than 50 years after the intro-
duction of S. invicta, multiple-queen
colonies were found in Mississippi
(Glancey et al., 1973) and Texas
(Hung, Vinson, and Summerlin,
1974). These multiple-queen colonies
produce a high percentage of asper-
mic males (Hung et al., 1974), the sig-
nificance of which is now under in-
vestigation in our laboratory.

S. xyloni occurs throughout the
southern United States from Califor-
nia to Tennessee and North Carolina,
with the exception of southern
Florida. In Central Texas the range of
S. xyloni is overlapped by that of S.
aurea, an uncommon species occur-
ring in dry areas of the Southwest.
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lie two species occur together
through western Texas, New Mexico,
Arizona, and southern California. Al-
though Gregg (1963) found a few col-
onies of S. xyloni near Higbhee, Col-
orado, the complete distribution of S.
xyloni in Colorado is not yet known.

The third native species, S.
geminata, as Brown (1961) and Wilson
and Brown (1958) indicated, is proba-
bly a post-Columbian introduction
from its original range in Central
America and northern South America.
In the United States, S. geminata oc-
curs from Texas to South Carolina and
is primarily found near the coast;
however, in Florida it appears to be
distributed uniformly over the entire
state (Creighton, 1950). One collec-
tion of S. geminata has been made in
southwestern Arkansas (Warren and
Rouse, 1969).

Recently, a new form of fire ant was
found in the Bryan-College Station
area (Hung and Vinson, unpub-
lished); however, whether this is a
new species or a hybrid has yet to be
determined.

Thus, of the five species of fire ant
presently recognized in the United
States, four occur in Texas, with S. in-
victa (the red imported fire ant) now
infesting most of eastern Texas. Al-
though efforts to control imported
fire ants have been a subject of con-
troversy since the U.S. Congress au-
thorized a cooperative federal-state
eradication program in late 1957
(Brown, 1961; Coon and Fleet, 1970;
Ferguson, 1970; Long et al., 1958; and
Reagan, Coburn, and Hensley, 1972),
these insects are acknowledged as se-
rious nuisances to both people and
domestic animals in the affected
areas. Fire ants are attracting attention
from physicians in the areas of infes-
tation as they become aware of the
medical problems associated with
stings (Brown, 1973; Clemmer and
Serfling, 1975; Lawrence et al., 1973;
Lockey, 1974; Rhoades et al., 1975).

IDENTIFICATION

Collection and
Preparation
of Specimens

The ideal way to collect fire ants for
identification is to disturb the mound
and then place a small object such as
a match stick on the mound. The agi-
tated ants soon crawl all over the
stick, which is quickly picked up and
put in a small bottle or vial containing
rubbing alcohol. Cologne or bay rum
are also used as preservatives but only
if alcohol is not available. Use of for-
maldehyde is avoided, since this
chemical is an irritant. As many differ-
ent sizes of ants as possible are col-
lected. A piece of white paper with
the collector’s name, the date, and
the place (both county and nearest
town) in which the ants were col-
lected is included with the speci-
mens. All information is written in
pencil, since a ball point or felt tip
pen may smear or become illegible.

Figure 1. Ants mounted for identification.

It often requires several hours for
ants in the alcohol to die. Before iden-
tification, the dead ants are placed in
a shallow dish from which specimens
of different sizes are selected with the
aid of a stereomicroscope. The
selected specimens are placed ventral
side down on a piece of paper towel
and the legs arranged symmetrically
in a standing position. The ants are
left this way until they are dry; the
drying is hastened by heat from a mi-
croscope’s illuminator.

When the ants are dry, they are
mounted by gluing the ventral surface
of each ant to the pointed end of an
elongated cardboard triangle with
white glue and inserting an insect pin
through the other end of the triangle.
Up to three specimens from the same
colony are thus mounted on the same
pin (Figure 1). A minimum amount of
glue is used so that it will not conceal
parts of the ant necessary for identifi-
cation; ants are not mounted by plac-
ing a pin through their thoraxes.




Figure 2. Male (M), virgin queen (Q), major
worker (Wj), and minor worker (Wn) of S.
geminata.

Description

A fire ant colony usually consists of
workers, a nest queen (dealated), and
the queen’s brood. A mature colony
may also contain winged males and
virgin queens (winged) (Figure 2) dur-
ing certain times of the year. Fire ant
workers can be distinguished easily
from other ants by their 10-
segmented antennae with conspicu-
ous 2-segmented club, unarmed
propodeum, 2-segmented pedicel
(the petiole and postpetiole), and the
presence of a sting, which may be ex-
posed (Figure 3).

Workers are polymorphic, varying
in length from 1.6 mm to 6 mm. Large
workers are called majors and small
ones minors, although intermediate
forms exist. Workers are wingless
with a simplified thorax; in contrast,
queens and males have two pairs of
wings. The male is markedly different
from the queen in several aspects:
smaller and more slender body,
darker color, smaller head, larger
eyes, smaller mandibles, shorter an-
tennal scape, longer and finer anten-
nal funiculi, and more conspicuous
genitalia. Queens usually break off
their wings after the nuptial flight, but
the thorax will still bear wing scars.

Methods

Identification of fire ant species is
facilitated if one is familiar with the
morphology of ants (Figure 3) and has
a collection of specimens, including
major and minor workers. The in-
struments needed for identifying ants
are a stereomicroscope magnifying
up to 80X and an illuminator which
will provide an intense “‘spotlight”” ef-
fect.

Separate keys are given below for
the identification of major workers,
minor workers, queens, and males,
using a combination of characters.
These keys are modified from
Creighton (1950), Snelling (1963), and
Smith (1965). Scanning electron mi-
crographs (Figures 3-20) have been
included to illustrate the key charac-
ters.

Measurements can be made with a
grid mounted in the ocular of a
stereomicroscope; only one eye
should be used when measuring. If a
character involves sculpture, illumi-
nation is important and the specimen
should be turned so that the surface is
observed at a 45° angle to the source
of light. Occasionally a specimen may
not fit all characters of either half of
the couplet, because of intraspecific

variation; if this occurs, the half of the
couplet with the majority of charac-
ters matching the specimen should be
chosen. Troublesome specimens
should not be discarded. They may
have scientific value and should be
sent to the Department of
Entomology, Texas A&M University,
College Station, Texas 77843.






KEY TO THE FIRE ANTS

OF TEXAS

Major Workers

1a.

1b.

2a.

2b.

3a.

Head bilobed (Figure 4, b) and ex-
traordinarily large, out of propor-
tion to remainder of body; man-
dible strongly incurved (Figure 4,
M), the teeth often largely
aborted or absent; anterior bor-
der of mesopleuron irregularly
lamellated or toothed (Figure 5,
MP.t); propodeum laterally cari-
nate (Figure 5, PR.c) .... geminata
Head of moderate size, only
slightly bilobed (Figure 6, b);
mandible evenly curved (Figure
6, M), with three or four teeth;
anterior border of mesopleuron
smooth (Figure 7, MP.a), neither
lamellated nor toothed; pro-
podeum smooth laterally (Figure
TPRESYS: cxves eivhoh svass s b 2
Eye large and separated from the
insertion of mandible by a dis-
tance one and one-half times as
great as the maximum diameter
of eye (Figure 8); antennal scape
(Figure 3) length variable; petiole
with (Figure 7, P.t) or without
(Figure 10, P) ventral tooth ...... 3
Eye small and separated from the
insertion of mandible by a dis-
tance twice as great as the
maximum diameter of eye; an-
tennal scape (Figure 8, S) failing
to attain occipital corner (Figure
8, O) by about the length of the
first two funicular segments (Fig-
ure 8, F.sg); petiole with distinct
ventral lamella (like Figure 7, P.t,
but extended two to three times
Ut e A e N s aurea
Mesopleuron shining, at most
only weakly striated (Figure 7,
MP.s); petiole with anteroventral
tooth (Figure 7, P.t); antennal
scape (Figure 8, S) failing to attain
occipital corner (Figure 8, O) by
about the length of the first two
funicular segments (Figure 8,
F.sg); mandible with three teeth
(Figure 9, M), although a small
protuberance may be observed
on the superior border (Figure 9,
M.a, as opposed to four teeth
shown in Figure 12, M) .............

e iy A

Figure 4. Major worker of S. geminata showing bilobed head (b) and strongly incurved
mandibles (M).

Figure 5. Major worker of S. geminata showing lamellated or toothed (MP.t) anterior
border of mesopleuron and carinated propodeum (PR.c).



3b. Mesopleuron dull, roughened, or
striated (Figure 3, MP, and Figure
10, MP.st); petiole without an-
teroventral tooth (Figure 10, P);
antennal scape (Figure 11, S) fail-
ing to attain occipital corner (Fig-
ure 11, O) by less than length of
first funicular segment (as op-
posed to Figure 8, O); mandible
with four teeth (Figure 12, M) ....
.................................... invicta

Minor Workers

1a. Mesopleuron dull, roughened, or
striated (Figure 10, MP.st), with
anterior border irregularly lamel-
lated or toothed (Figure 5, MP.t);
propodeum laterally carinate
(Figure 5, PR.c); petiole without
ventral tooth or lamella (Figure
(LR e s e geminata
1b. Mesopleuron dull or shining, an-
terior border neither lamellated
nor toothed; propodeum smooth
laterally; petiole with or without
ventral tooth or lamella........... 2
2a. Tip of antennal scape (Figure
13, S) surpassing occipital corner
(Figure 13, O); petiole without
ventral tooth; mesopleuron dull,

Figure 6. Major worker of S. xyloni showing slightly bilobed head (b) and evenly curved

mandibles (M).

Figure 7. Major worker of S. xyloni showing smooth anterior border of mesopleuron
(MP.a), mesopleuron smooth or weakly striated (MP.s); smooth propodeum (PR.s); and
petiole and anteroventral tooth (P.t). :

10

roughened, or striated (Figure 10,
MP.st; or Figtite 3, IMP) .c v ais v s o0

2b. Tip of antennal scape (Figure 14,
S) not attaining occipital corner
(Figure 14, O); petiole with dis-
tinct small ventral tooth (Figure 7,
P.t) or lamella frequently present;
mesopleuron shining or weakly
AL A Aoy it b i 3

3a. Eye with about 20 facets; petiole
with ventral tooth extended
nearly the length of the segment
caudally; body uniformly yellow

3b. Eye with about 50 facets; petiole
with ventral tooth not extended
(Figure 7, P.t); gaster (Figure 3, G)
darker than rest of body............

Queens

1a. Head, excluding mandibles, no-
tably square (Figure 15); mandi-
ble abruptly incurved (Figure 15,
M); antennal scape (Figure 15, S)
failing to reach occipital corner
(Figure 15, O) at least by one
funicular segment....... geminata



1b.

2a.

2b.

3a.

3b.

Head, excluding mandibles,
weakly heart-shaped; mandible
evenly incurved; antennal scape
reaching or surpassing occipital
CORIMET o302 oo solblen S5 6 e i i 2
Posterior two-thirds to three-
fourths of propodeum distinctly
transversely striated (Figure 16,
PR.st); node of postpetiole
striated on its posterior half (Fig-
ure 16, PP.st); mandible with four
teeth as in Figure 12; antennal
scape surpassing occipital
corner; petiole without ventral
tooth (Figure 10, P)......... invicta
Posterior one-half or less pro-
podeum with transverse striation;
antennal scape at most reaching
occipital corner; petiole with
tooth; node of postpetiole with
transverse striations indistinct or
absent; mandible with three teeth

Light yellow color, ventral tooth
of petiole extending nearly the
length of the segment ...... aurea
Dark red color; petiole with
ventral tooth not extended (as
opposed to Figure 7, Pit).:c.omse s

Figure 9. Major worker of S. xyloni showing 3-toothed mandible (M) and location of
superior border (M.a) where a small protuberance may occur.

Figure 8. Major worker of S. xyloni showing
antennal scape (S) failing to attain occipital
corner (O) by length of first two funicular seg-
ments (F.sg).

11



Figure 11. Major worker of S. invicta showing occipital corner (O) and
length of antennal scape (S).

Figure 10. Major worker of S. invicta showing striated mesopleuron (MP.st)
and petiole without anteroventral tooth (P).

Figure 13. Minor worker of S. invicta showing tip of antennal scape (S)
surpassing occipital corner (Q).

Figure 12. Major worker of S. invicta showing four-toothed mandible (M),

12



0.5mm

Figure 14. Minor worker of S. xyloni showing tip of antennal scape (S)

not surpassing the occipital corner (O).

Figure 15. Queen of 5. geminata showing square head;
abruptly incurved mandibles (M); and antennal scape
(S) failing to reach occipital corner (O).

Figure 16. Queen of S. invicta showing striated pro-
podeum (PR.st) and striated postpetiole (PP.st).

not projecting between antennal
sockets (Figure 18, C) ...............
........................... ceneen. gEMINata
2a. Body wunimrmly black; mesoster-
na\l suture broad and deep (Figure
, MS); petiole without ventral

mmh Koo e FRERIER . invicta

2b. Body browmsh or yellowish;
mesosternal suture narrow (Fig-
ure 20, MS); petiole with ventral

3a. Lateral area of pmpodeum with
checkered markings, somewhat
shining; petiole with a ventral
tooth extending nearly the length
of segment; gaster wusually
somewhat slightly darker brown

ets (Figure 17, C); petiole fre-

Males

1a. Distance between lateral and me-

dian ocelli about two-thirds or
more times an ocellar diameter
(Figure 17, x and y); as seen from
above, clypeus convex, projecting
forward between antennal sock-

1b.

quently with a small ventral tooth

Distance between lateral and
median ocelli about one-third an
ocellar diameter (Figure 18, x and
y); seen from above, clypeus flat,

3b.

than mremain‘der of body; genital

‘ﬂ_ate\ra‘ﬂ area m propodeum dull,
roughened, or striated; ventral
tooth of petiole without lamella;
gaster appearing black; genital
capsule grayish-brown ..... xyloni

13



Figure 17. Male of S. invicta showing dis-
tance between lateral and medial ocelli
(y = 2/3xor>2/3x) and convex clypeus (C).

Burleson

Caldwell (Lockhart)
Calhoun

Camp (Pittsburg)
Chambers
Cherokee

Collin (Plano)
Colorado

Comal

Cooke (Valley View)
Dallas (Richardson)
Denton (Lewisville)
DeWitt (Yoakum)
Ellis (Ferris)

Erath

Falls (Chilton, Lott)
Fayette (La Grange)
Fort Bend
Freestone (Teague)
Frio

Galveston
Gillespie (Harper)
Goliad (Fannin)

BIOLOGY AND
ECONOMIC
IMPORTANCE

Red Imported Fire Ant
(Solenopsis invicta
Buren)

This species ranges from the
Carolinas and Florida west to Arkan-
sas and Texas. It has been reported
from the following counties (and
towns) in Texas:

Anderson (Palestine)

Angelina

Atascosa

Austin (Bellville, Wallis)

Bandera

Bee (Papalote)

Bell (Belton)

Bexar (San Antonio, Wetmore)

Blanco

Bowie

Brazoria (Angleton, Manvel)

Brazos (Bryan, College Station,
Millican)

Figure 18. Male of S. geminata showing
distance between lateral and median ocelli
(y = 1/3 x) and flat clypeus (C).



Figure 19. Male of S. invicta showing broad and deep mesosternal suture (MS).

Gonzales (Waelder)

Grayson

Gregg

Grimes (Anderson, Navasota,
Plantersville)

Guadalupe (Seguin)

Hardin

Harris (Houston)

Harrison

Henderson

Houston

Jackson (Edna)

Jasper (Jasper)

Jefferson

Jim Wells (Alice)

Kendall

Kerr

Kleberg (Kingsville)

Lavaca (Hallettsville)

Lee (Giddings)

Leon

Liberty

Limestone

Madison

Marion

Matagorda (Bay City, Pledger)

McLennan

Medina

Milam

Montgomery (Conroe)
Nacogdoches

Navarro

Newton

Nueces

Orange (Vida)

Panola

Polk (Livingston)
Refugio (Tivoli)
Robertson
Rusk

Sabine

San Augustine
San Jacinto
San Patricio
Shelby

Smith

Tarrant

Travis (Austin)
Trinity (Trinity)
Tyler

Upshur (Big Sandy)
Uvalde (Uvalde)
Victoria

Walker

Waller
Washington
Wharton
Williamson
Wilson

Wood

The biology of S. invicta Buren has
been studied extensively since this
species is of considerable economic
importance (Lofgren, Banks, and
Glancey, 1975). The ants usually nest
in various types of soil in open areas
but are found occasionally in wooded
areas. The larger mounds in open
areas are generally dome-shaped
(Figure 21) with numerous galleries
and chambers; when these mounds
become compact, they may damage
or affect use of farm implements. A
colony is usually started by a single
queen; however, Markin, Collins,
and Dillier (1972) found some incipi-
ent colonies in Gulfport, Mississippi,
containing two to five queens. In
addition, mature multiple-queen col-
onies have been reported from
Mississippi (Glancey et al., 1973) and
Texas (Hung et al., 1974). After the
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Figure 20. Male of S. xyloni showing narrow mesosternal suture (MS).



nuptial flight, the queen alights on
the ground, breaks off her wings, and
begins to excavate a burrow within 4
hours. She lays her first eggs within
24-48 hours after completing the bur-
row. The entire developmental time
from egg deposition to emergence of
the first worker (often referred to as
minim workers) is about 24-30 days
for naturally occurring colonies and
20-21 days for laboratory colonies
held at 29.5°C to 30°C (Markin et al.,
(1972). Reproductive forms are pro-
duced within 5 to 12 months, depend-
ing on the climate. A colony may con-
tain as many as 240,000 workers after 3
years. Although brood production es-
sentially ceases in the winter in areas
north of 30° latitude, brood has been
found in some mounds throughout
the year in central and southern
Florida and in coastal counties in
Texas. Nuptial flights have been
noted every month in these latter
areas; however, peak activity occurs
from late May through August, which
is subsequent to the periods of high-
est production of sexual brood (Mar-
kin et al., 1971). Flights generally
occur from noon to 3 p.m. within 1 to
2 days after a rain, especially if the
rain has been preceded by a period of
dry weather. Although nuptial flights
can take place in any month of the
year in Texas, the best conditions for
successful colony establishment
occur between April and September.

The primary diet of fire ants is in-
sects, spiders, myriapods, earth-
worms, and other small invertebrates
(Green, 1967; Hays and Hays, 1959;
Wilson and Eads, 1949; Wilson and
Oliver, 1969); however, they are also
known to feed on carrion and are at-
tracted to sugar and honeydew. Food
is collected by the foraging workers.
These workers often leave the mound
through tunnels which may extend as
far as 15-25 m from the mound at a
depth of 6 to 12 mm. Once food is
found, the forager returns to the nest,
laying a chemical (pheromone) trail
which workers subsequently follow
from the nest to the food source.

All stinging insects, with the excep-
tion of fire ants, utilize a venom rich
in protein. The venom of fire ants is
unique in containing alkaloids with a
relatively small amount of protein
(Brand et al., 1972). The venom is
used to immobilize or kill prey for
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Figure 21. A dome-shaped mound of S. invicta.

food; in addition, it possesses insec-
ticidal, bactericidal, and fungicidal ac-
tivity (Blum et al., 1958). When sting-
ing, the worker attaches to its prey
with its mandibles and then forces the
sting into the tissue (Figure 22). In
man, the immediate reaction to the
injected venom is an intense burning
sensation, which accounts for the
popular name of “fire ant.”” A few
minutes later a wheal appears at the
site of the venom injection, and a pus-
tule is formed within a few hours
(Figure 23). A few individuals may

Figure 22. An imported fire ant worker
stinging a human finger.

have systemic reactions including
nausea, vomiting, dizziness, perspira-
tion, cyanosis, asthma, and other
symptoms typical of severe allergic
reactions. Death can result in a severe
case if no medical assistance is re-
ceived (Triplett, 1973).

Figure 23. Pustules formed as the result of
imported fire ant sting.



Southern Fire Ant

(Solenopsis xyloni
McCook)

This species ranges from California
to North Carolina and the northwest
corner of Florida. It has been re-
ported from the following counties
(and towns) in Texas:

Bee (Beeville)

Brazos (Bryan, College Station,
Millican)

Crockett (TAMU Sonora Research
Station)

Dallas (Kleberg, Dallas, Carrollton,
Duncanville, Garland, Grand
Prairie, Hutchins, Mesquite,
Richardson, Rowlett, Sachse,
Wilmer)

DeWitt

Eastland (Ranger)

El Paso (El Paso)

Falls

Fannin (Bonham)

Frio (Pearsall)

Galveston (Galveston)

Gillespie (Harper)

Goliad (Goliad)

Grayson (Denison)

Gregg (Longview)

Harris (Houston)

Henderson (Athens)

Jasper (Jasper)

Jefferson (Port Arthur)

Kimble

Madison

Matagorda

Morris (Daingerfield)

Navarro (Corsicana)

Nolan (Sweetwater)

Nueces (Corpus Christi)

Orange (Orange)

Parker (Weatherford)

Polk

Presidio (Presidio)

Red River (Clarksville, Detroit)

Refugio (Refugio)

Robertson (Hearne)

Smith (Tyler, Troup)

Sutton (TAMU Sonora Research
Station)

Tarrant

Taylor (Abilene)

Upshur (Big Sandy)

Uvalde (Uvalde)

Van Zandt

Victoria (Victoria)

Washington

Wichita (Wichita Falls)

Wood (Quitman)

A comprehensive study has not yet
been undertaken on the biology of S.
xyloni. Like S. invicta, it is a ground-
nesting species, although nests are
sometimes found in woodwork or
masonry of houses. The nests in open
areas are not dome-shaped; soil is
thrown from the nest in irregular
crater-shaped piles around the
entrances (Figure 24). A 40-cm wide
mound containing at least 41 nest
openings has been reported (Hess,
1958). Newly mated queens establish
colonies independently in the soil
(Smith, 1965), and although single-
queen colonies are the rule,
multiple-queen colonies have been
found (Summerlin, 1976). Nuptial
flights have been noted from June
through September and occur primar-
ily in the late afternoon. This species,
like S. invicta, is a general feeder.

The venom of S. xyloni exhibits the
same antimycotic and antibacterial
properties as the venom of §. invicta,
but the skin response of man to the
stings of these two species is different
(Blum, Roberts, and Novak, 1961). An
immediate flare, followed by a wheal,
occurs at the site of venom injection
by S. xyloni, but its sting seldom re-
sults in pustule formation.

Desert Fire Ant

(Solenopsis aurea
Wheeler)

Arid regions of the Southwest from
Texas to southern California, south
into Mexico, are the general range of
S. aurea. In Texas, it has been re-
ported from Austin (Travis County)
and Fort Davis (Jeff Davis County).

S. aurea is the least common
species of fire ants. Little is known of
its biology. The ants appear to be noc-
turnal or crepuscular, and the nests
are usually built in a fully exposed
position in dry, coarse, gravelly soil,
under stones and dried dung, and
without a mound. Workers are rarely
found outside the nest during the day
and will almost immediately disap-
pear into the lower passages of the
nest when exposed to the light
(Creighton, 1930, 1950). This species
apparently is not economically impor-
tant.

Figure 24. Nest of S. xyloni with irregular craters.
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I'ropical Fire Ant
(Solenopsis geminata
[Fabricius])

This species occurs from Texas to
South Carolina and Florida. It has
been reported from the following
counties (and towns) in Texas:

Aransas

Atascosa (Jourdanton, Pleasanton)

Austin (Bellville)

Bexar (San Antonio)

Blanco

Brazoria (Angleton, Freeport)

Brazos (Bryan, College Station)

Burleson (Caldwell, Dime Box)

Cameron (Brownsville, Harlingen)

Comal (New Braunfels)

Coryell (Gatesville)

Dallas (Kleberg, Carrollton, Coppell,
Grand Prairie, lrving, Lancaster,
Dallas, Seagoville, Richardson)

Falls (Lott)

Fayette (La Grange)

Fort Bend (Richmond)

Frio (Pearsall)

Galveston (Galveston)

Gillespie

Gonzales (Gonzales)

Guadalupe (Seguin)

Harris (Houston)

Hays (San Marcos)

Hildalgo (Edinburg)

Jackson (Edna)

Jeft Davis (Fort Davis)

Jetferson (Beaumont)

Jim Wells (Alice)

Kenedy

Kerr (Kerrville)

Kleberg (Kingsville, Riviera)

Lamar (Paris)

Lampasas (Lampasas)

Lavaca (Yoakum)

Lee (Lexington)

Llano (Llano)

Matagorda (Bay City, Pledger)

Mclennan (Tehuacana Creek)

Median (D'Hanis)

Milam

Morris (Daingertield)

Nueces

Real

Refugio

Robertson

San Patricio (Aransas Pass)

San Saba

Travis (Austin)

Uvalde (Uvalde)

Val Verde (Del Rio, Langtry)
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Victoria (Victoria)
Walker (Huntsville)
Washington (Brenham)

Until the introduction of the im-
ported fire ants, this species was not
only the most common but the most
economically important fire ant in
Texas (Clark, 1931). S. geminata usu-
ally nests in the soil; the mounds are
not generally dome-shaped, but some
of them may be as large as a bushel
basket and as compact as those of S.
invicta. No detailed studies have been
made on the biology of this species.
Colonies usually contain a single
queen; however Banks, Plumley, and
Hicks (1973) reported two fertile
queens in one colony of S. geminata
in Florida, and multiple-queen col-
onies have been found near Victoria
and Woodsboro and in the Bryan-
College Station area (Hung, unpub-
lished). According to Travis (1941),
captive queens laid as many as 1,123
eggs in a 24-hour period, and workers
were reared to the adult stage in 44
days at summer temperatures. He re-
ported that in northern Florida and
southern Georgia sexual larvae ap-
peared in the mounds in early April
and that alate forms were present in
25 percent of the colonies up to the
end of December. In the Bryan-
College Station area, alate forms were
collected mainly in May through July,
and nuptial flights occurring in the
late afternoon have been noted in
these months. This species, like the
others, is a general feeder preying
primarily on other insects and inver-
tebrates.

The reaction of humans to the sting
of this species is very similar to that of
S. xyloni, as opposed to that of S. in-
victa. It has also been shown experi-
mentally that, in Puerto Rico, workers
of S. geminata can carry viable germs
of dysentery on their bodies for at
least 24 hours (Griffiths, 1942).

Black Imported Fire Ant
(Solenopsis richteri
Forel)

This imported species is found only
im 2 reflztively small area in northeast-
emm Mississippi and northwestern
Alabama. While not presently found
im Texas, it is included to complete

the species list in the United States.
The biology is not as well known as
that of S. invicta but appears similar in
many respects. Workers of S. richteri
will key out as S. invicta in the keys
described herein. Buren (1972) gives
the following characters for separat-
ing S. invicta and S. richteri:

“In richteri the sides of the head are
usually broadly elliptical in shape and
lack the weakly cordate shape seen in
invicta; the peaks of the occipital
lobes nearer the midline and the oc-
cipital excision more creaselike in
richteri than in invicta in relation to
their ability to reach toward the occip-
ital peaks; pronotum with strong and
rather angulate shoulders in richteri,
this character nearly absentininvicta;
a shallow but distinctly sunken area
on posterior median dorsum of the
pronotum of large workers in richteri,
absent in large workers of invicta; the
promesonotum strongly convex in
profile in invicta, more weakly so in
richteri; in profile the base of propo-
deum elongate and straight in richteri,
convex and shorter in proportion to
the declivity ininvicta, the postpetiole
wide and with straight or diverging
sides posteriorly in invicta, narrower
and usually with converging sides in
richteri; transverse impression on
posterodorsal face of postpetiole
usually apparent and strong in
richteri, usually weak or absent in in-
victa."”



SPREAD OF FIRE ANTS
IN TEXAS

Before the arrival of S. invicta, both
S. geminata and S. xyloni were very
common in Texas. S. xyloni was the
most common fire ant in the eastern
half of Texas, while S. geminata was
confined more to the southern or
coastal section of the State. However,
with the westward expansion of S. in-
victa into Texas, both S. geminata and
S. xyloni have been gradually elimi-
nated by S. invicta. For example,
Smith (1936) reported S. geminata and
S. xyloni at Houston, but the two
species have now generally been re-
placed by S. invicta. In 1973, the au-
thors found both S. geminata and S.
xyloni side by side with S. invicta in an
area along the bypass east of Highway
6 in College Station. These areas are
now exclusively inhabited by S. in-
victa.

The past and present distribution of
the four species of fire ants in Texas is
illustrated in Figure 25. These county
records are based on specimens iden-
tified by one of the authors (A. C. F.
Hung) from the literature (Creighton,
1930; Hess, 1958; Smith, 1936) and
from Extension and USDA-APHIS files
(S. invicta only). Whereas the distri-
bution record of S. invicta might be
complete because it is compiled from
current data, those of S. geminata and
S. xyloni are by no means adequate.
Although the records reported are
current, new counties may become
infested as S. invicta continues to
spread through Texas. When S. in-
victa moves into new counties, it ap-
pears to replace S. geminata or S. xy-
loni. Because of the similarity in their
ecology, it is likely that S. invicta will
eventually move into those counties
where the other two species of the
fire ants are presently found.

CONTROL
Current Methods

Heptachlor and chlordane are used
to control the red imported fire antin
limited areas: nurseries, industrial
sites, lawns, golf courses, cemeteries,
parks, and other restricted nonag-
ricultural and nonaquatic areas. Both
materials are persistent chlorinated

hydrocarbon insecticides and can be
used only where they will not consti-
tute a hazard to wildlife, nonagricul-
tural commodities, or livestock.
They are not suggested for large block
area treatment of the imported fire
ant.

In the granular form, heptachlor
(1.25 pounds per acre) and chlordane
(1.0-1.5 pounds per acre) are used as
broadcast soil treatments. Individual
mounds in lightly infested areas are
treated by applying either chemical to
the individual mound. The mound is
torn open and 1-2 cups of dust
granules containing 10 percent chlor-
dane or heptachlor are applied to the
mound and the ground within a 10- to
12-foot area on all sides. Chlordane
emulsifiable concentrate (4 pounds
per gallon), at 4 tablespoons in 3 gal-
lons of water, or heptachlor emulsifi-
able concentrate, at 8 tablespoons in
3 gallons of water (2 pounds per gal-
lon), is used to thoroughly drench the
mound and surrounding soil. Treated
areas are examined within 3 weeks
and surviving colonies retreated.
These insecticides are most useful on
the cooler days of spring or fall and
winter months. County Extension
agents or Extension entomologists
should be consulted concerning the
safety and advisability of treating a
specific area.

All suggested chemicals must be
registered and labeled for use by the
U.S. Environmental Protection
Agency and the Texas Department of
Agriculture. The status of an insec-
ticide label is subject to change. Such
a change may have occurred since
printing of this publication.

The insecticide user is always re-
sponsible for the effects of the pes-
ticide used and the resulting residues
on his own crops and livestock, as
well as problems caused by drift to
other properties, crops, or livestock.
All label instructions should be read
and followed carefully.

Research

In the late 1940’s granular hep-
tachlor was the most common insec-
ticide used for the control of im-
ported fire ants. Hays and Arant (1960)
developed a bait concept for control,
consisting of a toxicant in peanut but-
ter. They reported that Kepone® was

an effective toxicant applied as a bait.
Lofgren, Stringer, and Bartlett (1962),
Lofgren et al. (1964, 1967), and
Stringer, Lofgren, and Bartlett (1964)
further developed this method using
mirex as the toxicant.

The first aerial application of mirex
bait for area-wide control was made in
the fall of 1961, with excellent results.
For more than 10 years mirex bait was
the standard control agent for fire
ants and is still the only known area-
wide control effective against the im-
ported fire ant (Alley, 1973); however,
the long environmental persistance of
mirex, which results in bioconcentra-
tion in the environment, has received
increasing criticism (Baetcke, Cain
and Poe, 1972; Naqvi and de la Cruz,
1973; Wolfe and Norment, 1973;
Summerlin, Hung, and Vinson, 1977).
In addition, it accumulates in the fat
of animals, including man (Gibson,
Ivie, and Dorough, 1972; lvie,
Dorough, and Bryant, 1974; Anony-
mous, 1976, Kuty et al.,1974), and as
one animal eats another, mirex is ac-
cumulated in its body. Mirex will also
stimulate certain enzyme systems
which affect an animal’s susceptibility
to other chemicals (Baker et al., 1972).
For these reasons, the use of mirex
has been severely restricted.

An alternative toxicant for control
of fire ants has been sought for the
last 10 years. Lofgren et al. (1967) de-
scribed a screening technique for tox-
icants effective against imported fire
ants and reported laboratory test re-
sults of 334 compounds; however, no
new compounds were found to re-
place mirex. Levy, Chiu, and Banks
(1973) and Wojcik et al. (1973)
suggested additional compounds as
potential control agents, but none
were found to be as effective as
mirex. The reason for the success of
mirex is that it does not rapidly kill
food-foraging worker ants that eat it.
Also, mirex is not destroyed by the
stomach (crop) of the worker ant. The
worker can carry the mirex back to
the colony and spread it around by
feeding other ants before it dies.

Most potentially effective com-
pounds kill too rapidly (Wojcik et al.,
1973), although a group of chemicals
called “insect juvenile hormone
mimics’’ appear to have promise.
These chemicals do not kill adults but
kill the immature forms before they
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develop into adults. The compounds
were formulated in an oil base bait
and were found to be effective against
small laboratory colonies of imported
fire ants (Cupp and O’Neal, 1973;
Triosi and Riddiford, 1974; Vinson
and Robeau, 1974). A rapid screening
program was developed and a
number of compounds were
screened for activity (Vinson, Robeau,
and Dzuik, 1974), but the effective-
ness of the compounds in the field
was erratic (Vinson, unpublished).
These erratic results were explained
when it was discovered that the
juvenile hormone was destroyed by
the foraging worker ant so that very
little was fed to the larvae (Wendel
and Vinson, unpublished). Further
work revealed that the juvenile hor-
mones may be effective if they can be
placed into a mound; for example,
when a few larvae are treated with the
hormone, the chemical is spread to
others (Wendel and Vinson, unpub-

lished). Recently, a brood pheromone
was identified (Bigley and Vinson,
1975) that stimulates workers to carry
materials into the nest. By mixing the
pheromone and hormone, both ma-
terials were conveyed into a mound
of the imported fire ant (Bigley and
Vinson, unpublished). It is hoped that
this approach will lead to an effective
area-wide control without use of in-
secticides.

Other control methods have been
and are being explored. Bacteria of
the genus Pseudomonas and the
three fungi, Beauveria bassiana,
Metarrhizum anisopliae, and Aspergil-
lus flavus, have been studied as mi-
crobial control agents (Broome, 1973;
Sikorowski, Norment, and Broome,
1973); and recently, Allen and Buren
(1974) isolated the microsporidian,
Thelophania sp., from S. invicta col-
onies in Brazil. There is no evidence
that any of these pathogens have ef-

fectively reduced infestations of fire
ants. The role of predators and insect
parasites in regulating populations of
imported fire ants in the United States
has also been studied (Hung, 1974;
Lofgren et al., 1975; O'Neal, 1974;
Silveiro-Guido, Carbonell, and Crisci,
1973; Whitcomb, Bhatkar, and Nick-
erson, 1973; Williams et al., 1973;
W. F. Buren, personal communica-
tion).

Sterile males of S. invicta were
found in field populations from Col-
lege Station, Navasota, and Anderson
(Hung et al., 1974). The frequency of
sterile males was as high as 100 per-
cent in some colonies examined.
Additional populations with sterile
males have been found at Huntsville,
Stephen F. Austin State Park, Pledger,
and Varner-Hogg Plantation (Hung,
unpublished). The possibility of using
male sterility in genetic control of fire
ants is now under investigation.
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