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Southwestern Distribution and Habitat Ecology of Gryllodes supplicans
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ABSTRACT The “Indian house” or “decorated”
cricket, Gryllodes supplicans (Walker), probably
existed in Tucson, Ariz. from the late 1940s (veri-
fied 1963). Its local populations have expanded
dramatically in Tucson and other Arizona cities
over the past decade, and the species has ex-
tended its range to include other southwestern
United States cities. It is found in urban ecosys-
tems in the arid Southwest from sea level to 750
m and is most numerous in high-density residen-
tial developments. It is distributed along the Pa-
cific coast of southern California, and north along
the Colorado river into Nevada below 36° N lati-
tude. This is the first report of the natural occur-
rence of G. supplicans in the United States out-
side of Florida. In Tucson, G. supplicans
populations fluctuate with temperature and rain-
fall. Populations attain highest levels in the hot
rainy months of July and August. The origin of the
southwestern United States population is not
known, but its recent dramatic geographical and
ecological expansion suggests that urban demes
have coalesced coincident with urbanization and
that the Southwest population may have evolved
greater tolerance for arid environments.

E “INDIAN HOUSE” or ‘“‘deco-
rated” cricket, Gryllodes supplicans
(Walker), is a common domiciliary

species distributed throughout the tropics
of the world (Hebard 1932). This cricket is
medium sized (15-21 mm from the head 0
the abdominal apex), and it is light yellow
with distinctive brown markings (Fig. 1).
Females are apterous and larger than the
brachypterous males. The species was de-
scribed by Walker from specimens taken in
Sri Lanka (Ceylon) (Walker 1859). Walker
and others described several synonyms of
G. supplicans from the tropics (Vickery &
Keven 1983), and one synonym, G. sigillatus
Walker, was the name by which this species
was commonly known until Vickery &
Keven (1983) published their opinions on
synonymy and priority in the genus.
Gryllodes supplicans and its synonyms
are specifically recorded from Australia
(Walker 1869), Cuba (Saussure 1874), Mex-
ico (Hebard 1925, 1932), Florida (Rehn &
Hebard 1905), Key West, Fla. (Rehn & He-
bard 1915), and from “hot houses of the
USDA” in Washington, D.C. (Caudell 1908).
G. supplicans was conspicuously absent
from papers on the distribution of gryllids
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in the Western Hemisphere, including the
surveys of North America (Lutz 1908), Colo-
rado (Hebard 1929; Alexander 1941), Ore-
gon (Fulton 1930), Louisiana (Folsom &
Woke 1939), Arizona (Ball et al. 1942), Mich-
igan (Cantrall 1943), and Texas (Tinkham
1948).

W. L. Nutting and E G. Werner (personal
communication) believe they observed G.
supplicans in Tucson, Ariz., in 1948, but the
earliest documented records in the Depart-
ment of Entomology research collection at
the University of Arizona are two specimens
from Tucson collected in 1963. The species
seldom appeared in University of Arizona
student insect collections from the mid-
1960s through the mid-1970s, and it was
never recognized as a pest (sensu Norton &
Conway 1977) through this period. Begin-
ning in the late 1970s, however, these crick-
ets became more numerous, and by the
early 1980s the species was the most re-
markable pest of urban dwellings in Tucson,
Phoenix, and other southwestern urban
communities. The spectacular expansion of
its populations provoked widespread public
chagrin and a plethora of newspaper and
television features in Arizona cities in the
early 1980s. These events inspired us to in-
vestigate the extent of the species’ geo-
graphic distribution and the nature of its
habitat ecology in the arid southwestern
states.

Survey Methods

Cooperative extension agents in all Ari-
zonda, New Mexico, and southern California
counties were sent questionnaires regard-
ing the presence of this species. The ques-
tionnaires were accompanied by sample
specimens to facilitate identification. This
survey was designed to establish general
boundaries for the population of G. suppli-
cans in the southwestern United States. The
mail survey was followed up by travel
within the tentative range of distribution
and beyond to delineate distributional con-
tinuities and boundaries. These visits per-
mitted us to validate the tentative distribu-
tion by our actually seeing or collecting G.
supplicans or by our hearing the distinctive
song of the species at key localities.

Stratified sample sites were selected at
random from coordinates on a map of Pima
County, Ariz. First-order sample sites were
within or outside of the Tucson city limits.
Sites were further classified by zoning des-
ignation as low-density residential, me-
dium-density residential, high-density resi-
dential, trailer park, business, industrial,
and general rural (undisturbed Sonoran
Desert). Fig. 2 depicts sample site locations
plotted on a map of Tucson and Pima
County, Ariz. On each sample site a refer-
ence object, such as a building or tree, was
identified, and the center of the object pro-
vided a reference point for trap placement.
Four delta-type sticky traps (9 by 18 by 6
cm) were nailed to the ground at equal dis-
tances from the reference point (230 cm
from the reference object) at the cardinal
points of the compass.

The sites were monitored from October
1983 through September 1984. Average tem-
peratures and amount of precipitation re-
corded at the University of Arizona were ob-
tained from the U.S. National Oceanic and
Atmospheric Administration data banks for
each month of the study years. The number
of captured crickets, the developmental
stage of each, and the sex of each adult
were recorded weekly from May through
November and biweekly from December
through April. The traps were replaced at
each reading.

Survey Results

Based on all of our data sources, we have
determined that G. supplicans is currently
distributed throughout southern Arizona,
the Colorado River Valley to southern Ne-
vada, and throughout southern California
(Fig. 3). The species was absent from Lords-
burg, N. Mex,, to the east and from Flagstaff,
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Fig. 1. Dorsal views of adult G. supplicans drawn from specimens taken in Tucson, Ariz.

A, adult male; B, adult female.

Ariz. to the north. The absence of the spe-
cies in those cities delimits the northeast-
ern and eastern boundaries respectively. It
occurs in Las Vegas, but has not been found
in any other Nevada cities. Michael Rust
(personal communication) reports that the
species is established in Riverside Calif.,
and in adjacent cities, but that it has not
reached Los Angeles. Recently, the crickets
have been collected in Puerto Pefiasco,
Mexico, a popular recreation area for
southern Arizonans. Yuma, Ariz., has high
populations of the cricket, but the species
was not found in the sister cities of Nogales,
Ariz., and Nogales, Sonora, Mexico. The
Southwestern distribution of G. supplicans
seems to be circumscribed geographically
to not above 36° N latitude and physio-
graphically to not above 750 m elevation.

Our geographic collecting reconnais-
sance always found the species associated
with urban, primarily residential, develop-
ment, but also with businesses and occa-
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sionally with industrial parks. Throughout
its range, we never collected or heard G.
supplicans in undisturbed desert habitats
near cities. Our sticky trap survey in Pima
County, caught more G. supplicans in the
city than in the county, and none were cap-
tured at the undisturbed Sonoran Desert
sites. City traps accounted for 72% of the to-
tal captured during the survey, and more
adult female crickets were caught than
males (x> = 6.42, 0.025 < P < 0.05). Al-
though high variance among traps and sites
precluded meaningful statistical compari-
sons, the following trends were apparent.
Traps in high-density residential and busi-
ness sites both in the city and in the county
produced consistently high catches (range,
4.6-18.6 crickets/trap/month). Traps in in-
dustrial areas yielded negligible catches
(<1 cricket/trap/month). Low- and me-
dium-density residential and trailer park
sites both in the city and in the county pro-
duced intermediate catches.

Fig. 4 is a histogram of the total monthly
catches of G. supplicans from all traps at all
sites plotted under graphs of monthly mean
temperatures and total precipitation re-
corded at the University of Arizona (near
the center of Tucson). These graphs show a
dramatic expansion of G. supplicans popu-
lations during the period of highest mean
monthly temperatures. The highest monthly
cricket catch occurred in July, when the sea-
sonal Sonoran Desert rains delivered maxi-
mum monthly precipitation.

Discussion

Our survey data demonstrate that G. sup-
plicans has successfully colonized and be-
come well established in the urban areas
and suburbs of the arid southwestern
United States. Its previously reported oc-
currence in Florida and in greenhouses in
Washington, D.C., are less remarkable be-
cause both locations provided high temper-
atures and humidity—conditions to which
most populations of this pantropical species
must be adapted. It seems that the Tucson
G. supplicans population was not well
adapted to the arid Southwest for at least 15
yr (probably for more than 30 yr) after its
“introduction. Apparently, a small number of
individuals were able to colonize limited
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Fig. 3. Southwestern United States distribution of G. supplicans as of summer 1988. Open
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habitats that have suitable microclimates,
and the crickets were able to maintain their
small, isolated populations for as long as
three decades.

The recent geographic expansion of G.
supplicans in the southwestern United
States follows a pattern typical of species
(frequently pests) introduced to regions
disjunct from their normal ranges of distri-
bution (Laycock 1966). The pattern is espe-
cially characteristic of those species that ex-
pand in environments modified by human
activity (Elton 1958). However, the current
example seems exceptional in the length of
time between the probable initial introduc-
tion of the species and its extraordinary lo-
cal and geographical expansion some 15-30
yr later.

It is conceivable that although Tucson re-
mained a relatively small city, for a number
of years after the introduction of G. suppli-
cans, insular populations of the crickets oc-
cupied tiny patches of suitable habitat and
experienced regular local extinction
(MacArthur & Wilson 1967). As the city dra-
matically expanded in the late 1960s and
early 1970s, islands of suitable habitat for G.
supplicans almost certainly enlarged and
coalesced. This may have created cricket
demes large enough and containing suffi-
cient genetic variation to resist local extinc-
tion, with the result that populations: ex-
panded significantly.

We speculate that in the mid-1970s, some
new genetic variation occurred in, or was
introduced into, existing urban popula-
tions, and that as these genes increased in
frequency, the Tucson cricket population
was released from certain ecological con-
straints to begin its explosive expansion. Al-
though we have no evidence for what mod-
ification of the phenotype facilitated the
expansion, it seems reasonable that adapta-
tion for a greater tolerance of xeric habitats
may have been responsible.

The seasonal changes of G. supplicans
populations with temperature and moisture
(Fig. 4) suggest that the species may be re-
productively limited by soil moisture for
oviposition. In spite of steadily increasing
temperatures from February through May,
we did not detect an increase in the num-
ber of G. supplicans caught in traps until
after the onset of the summer rains in June.
Populations seemed to be most severely de-
pressed during periods of low precipitation
despite advancing temperatures. Qur fail-
ure (o trap or in any other way to detect the
species in the arid lands surrounding
southwestern cities underscores this point.
Elevational and latitudinal limits on the
southwestern distribution of G. supplicans
disclose this population’s sensitivity to tem-
perdture.

Whatever the biological explanations for
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Fig. 4. Total montbly trap catches of G. supplicans in Ticson, Ariz. Mean monthly temper-
atures and monthly precipation are plotted above cricket capture bistogram.

its success, G. supplicans, an introduced
tropical insect, has clearly become an es-
tablished urban pest in the southwestern
United States. The sources of the original
and possible subsequent introductions of
this species are not known, but the estab-
lished population is apparently expanding
its range through commerce. We expect
that it will continue to expand northward
along the California coast to include Los An-
geles in its distribution and move perhaps
as far north as 36° N latitude. It is not likely
that members of this population could es-
tablish demes in New Mexico because of
that state’s high elevation. The cricket is ab-
sent from Nogales, Ariz., presumably for the
same reason. It may be restrained in its
northward expansion by extremes of winter
temperature. |
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