
collection have been lost, including the holotype (Say
1836; R. R. Snelling, personal communication).

Cytogenetic studies have revealed the chromosome
number withinT. sessile to ben� 8 (Crozier 1970) and
2n � 16 (Taber and Cokendolpher 1988). Although
the chromosome number is consistent withinT. sessile,
other researchers have found intraspeciÞc ploidy to
vary within Tapinoma (Imai et al. 1984). For example,
the T. indicum ploidy number has been reported as
2n � 10 (Imai et al. 1984) and also n � 7 (Crozier
1975). A likely explanation for why chromosome num-
ber varies within an organism is that the location of
extracted cells plays a role in determining the ploidy
number. Cells involved in secretory processes often
have supernumary chromosomes to allow for in-
creased secretion of protein product (Crozier 1975).

Several other species of ant have been described
that were later determined to be T. sessile (Table 1).
In 1928, M. R. Smith revisited the biology of T. sessile.
He provided a more complete description of T. sessile
and provided measurement data and descriptions of
color variation to demonstrate the level of phenotypic
variability present in this species. The focus of SmithÕs
work was related to T. sessileÕs ability to infest houses
(hence its common name the odorous house ant); as
such, his scope was limited. He did not mention any
bicolored morphs (Smith 1928).

SmithÕs descriptions were based on specimens from
Illinois, from which he reported all colonies as polyg-
ynous, with colony size varying from 100 to 10,000
workers. All colonies Smith examined were house in-
festing, and he did not report collecting ants from
natural habitats. There may be a trend within the
Dolichoderinae, species that are normally monogy-
nous in their native habitat become polygynous and
greatly increase the number of workers when the
colony becomes invasive or pestiferous (Giraud et al.
2002, Ingram 2002). Smith also described that the
length of workers varied from 2.39 to 3.19 mm, al-
though it is unclear whether this size range is contin-
uous or bimodal. This is of particular interest because
T. sessile is considered a monomorphic ant and, if this
is true, each colony should contain individuals of ap-
proximately the same size.

Of the 299 papers examined during a literature re-
view (conducted in November 2008), the plurality of
scientiÞc publications (31%), speciÞcally mentioning
T. sessile, focus on its status as a pest and not on its

biology or ecology in a natural setting. Despite the
high number of papers referring to T. sessile, only 2%
have addressed issues of taxonomy. The recent taxo-
nomic papers referring to T. sessile were restricted to
the higher level systematics of the Dolichoderinae and
not on the species status of T. sessile (Shattuck 1992,
1995). Despite this lack of clear species delimitation,
authors have hinted that T. sessile in North America
may not be one species but rather a complex of mor-
phologically similar species (Clark and Blom 2007,
Fisher and Cover 2007).

The goal of this research was to investigate the
taxonomic status of the bicolored ants using the mor-
phological species concept. This species concept is the
one most commonly used when dealing with museum
specimens (Hölldobler and Wilson 1990). The null
hypothesis tested was that the bicolored morphs and
the concolored morphs are the same species, T. sessile.
If the bicolored and concolored ants are the same
species, then it is expected that the morphological
variation found between the two morphs will not be
signiÞcantly different (� � 0.05). If the two morphs
are different species, then the morphological variation
found between them should be divergent. In the Þeld,
the bicolored ant has been observed in sympatry with
T. sessile yet no mixed colonies or intergrades have
been found; thus, they seem to remain distinct.

Materials and Methods

Several measurements were taken from both Þeld-
collected and museum specimens (Table 2) (Ward
1999, Wild 2004). Extensive Þeld collections were con-
ducted in California, focusing on sites in Nevada, Si-
erra, and Lassen counties, where the bicolored ant has
been collected on multiple occasions (Fig. 1). Rele-
vant material also was examined from the collections
of the following repositories: Natural History Museum
of Los Angeles (LACM), Bohart Museum of Ento-
mology (UCDC), California Academy of Sciences
(CASC), Essig Museum of Entomology (UCBC),
Smith Museum of Natural History (CIDA), Albert J.
Cook Arthropod Research Collection at Michigan
State University (MSUC), and P. S. Ward (PSWC).

Head measurements were taken with the head in
full-face view so the posterior border and the anterior
clypeal margin were in the same focal plane. As ants
are considered prognathous, the frontal area of the
head is dorsal and the clypeus is anterior (Wild 2004).
Morphometric analyses are used to directly infer spe-
cies boundaries, as characters are likely to diverge in
the absence of gene ßow (Ward 1996, 2001). Mor-
phometric measurements were made using a Wild
Heerbrugg M5 dissecting scope, calibrated against a
stage micrometer, at 50� magniÞcation (except for
wing length, which was taken at 25�). Measurements
were taken to within 0.01 mm. These measurements
were taken from 427 concolored workers from
throughout the range of T. sessile. In addition, 148
bicolored workers were measured from sites in Cali-
fornia (Nevada, Sierra, and San Diego counties) and
one site in Nevada (Clark County). All materials col-

Table 1. Names of species now held in synonymy with T. sessile

Formica sessilis Say (1836), p. 287, queen and worker
Tapinoma sessilis Smith (1858), p. 57
Tapinoma sessile Mayr (1886a) Mayr (1886b), p. 434; Emery

(1895), p. 332, female and male
Tapinoma boreale Roger (1863), p. 165, female and worker; Mayr

(1866), p. 498, worker
Formica gracilis Buckley (1866), p. 158, worker and female
Formica parva Buckley (1866), p. 159, worker
Bothriomyrmex dimmockiWheeler (1915), p. 417, worker and

queen; Emery (1925), p. 19; Shattuck (1992), p. 153

Authority, date, and caste(s) examined follow the binomen (from
Bolton et al. 2006).
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