
Formicidae: wing venation bearing all of the general-
ized character states listed above; bifurcate tarsal
claws with a submedian tooth in addition to the apical
tooth on the mid and hind legs (foreleg claws not
known); and two metatibial spurs.

The condition of pretarsal claws with submedial
teeth is known in the Myrmeciinae, Pseudomyr-
mecinae, and is found widely in the poneromorph
group, in the Sphecomyrminae, and is variable in
Vespidae. There are two metatibial spurs in the Myr-
meciinae, most Pseudomyrmecinae, some ponero-
morphs, Sphecomyrminae and in the Vespidae. In
M. tabanifluviensis, one spur seems signiÞcantly shorter
than the other, as is found, for example, in derived
Myrmecia of the urens species group (Ogata 1991). It
cannot be determined whether the larger spur is pec-
tinate.

The gaster is poorly preserved; however, the
strongly suggested form of AIII in dorsal aspect seems
narrower than that of Ponerinae and conforms to the
myrmeciine condition. So far, no other subfamily of
ants bearing these traits is known from the Okanagan
Highlands assemblage.

Cretaceous Taxa

Myanmyrma. M. gracilis, from Burmese amber
(�100 Ma: late Albian), has been recently discussed
as a possible myrmeciine (Engel and Grimaldi 2005,
Grimaldi and Engel 2005, Wilson and Hölldobler
2005). Engel and Grimaldi (2005) treated this ant as
subfamily incertae sedis, discussing it as either
“poneroid” or as a tentative member of the myr-
meciomorph group?. We agree with the caution
shown in treating this ant as incertae sedis; however,
we a Þnd possible myrmeciomorph afÞnity unlikely,
because supporting character states are few and not
decisive, coupled with the poor preservation of the
specimen (distorted, in cloudy amber with frass pel-
lets, woody fragments). Indeed, the very short female
scape is unprecedented in the Myrmeciinae and is
only known in the most basal ants, the Sphecomyrmi-
nae and Armaniinae.

Wilson and Hölldobler (2005) suggested that three
recently described Late Cretaceous (�91 Ma: Turo-
nian) genera from Botswana (Dlussky et al. 2004)
might also be myrmeciines. These include Orapia
Dlussky, Rasnitsyn and Brothers (two species: O.
rayneri and O. [?] minor, tentatively placed in the
genus), Afropone Dlussky, Rasnitsyn and Brothers
(two species:A. oculata andA. orapa), andAfromyrma
Dlussky, Rasnitsyn and Brothers (one species, A.
petrosa).
Orapia. The genus Orapia was assigned to the Ar-

maniinae, based primarily on petiole morphology and
a very short female scape, with support by the apically
directed base of vein Rs.f1, and the presence of the
rudiment of crossvein 1r-rs (Dlussky et al. 2004).

The scape seems, however, only partially preserved
and somewhat difÞcult to interpret on the specimens
as illustrated and could be damaged or displaced, ob-
scuring its true morphology. The Þrst funicular seg-

ment (second antennal segment, pedicel) is usually
short in female Armaniinae, about as long as wide,
shorter than subsequent ßagellomeres (diagnosis:
Dlussky 1984); the length of what seems to be the
pedicel in the holotype ofO. rayneri is about twice its
width, similar to the shape of the following few ßag-
ellomeres.

In Armaniinae, there is only a weak constriction
(particularly as apparent in dorsal aspect) between
the petiole and AIII. The diagnoses of the taxon pro-
vided by Dlussky (1984), p. 65: “petiolus massive, its
maximum width at point of articulation with segment
III of abdomen” (cf. Dlussky 1984: particularly Figs. 7
and 8), and by Bolton (2003), p. 73: “waist of one
poorly separated segment (petiole), posteriorly very
broadly articulated with abdominal segment III (Þrst
gastral)” clearly excludes Orapia from the Armani-
inae, as the petiole in this genus is widest before
joining with AIV; there is a marked constriction be-
tween these segments when viewed in dorsal aspect
(cf. Dlussky et al. 2004: Figs. 5 and 6).

The form of Rs.f1 seems similar to that found in
some Myrmeciinae, and as the authors note, the ru-
diment of 1r-rs does occur in individuals ofMyrmecia.
Brown and Nutting (1950) found this stub in Myr-
meciinae not rare (above); they considered this an
atavism, which would thus not be surprising to Þnd
occurring consistently in Turonian members. The pre-
served forewings ofOrapia seem consistent with both
the Armaniinae and Myrmeciinae (and others dis-
cussed above).

Dlussky et al. (2004) note that hind wing venation
differs from that of all known armaniines, as (in their
hind wing vein nomenclature) rs-m is close to the
length of 1M, rather than much shorter; in this way
Orapia further resembles the Myrmeciinae (Myrmecia
spp. examined, and cf. hind wings of Armaniinae in
Dlussky 1984: Fig. 8a and e; of Nothomyrmecia in Tay-
lor 1978: Fig. 2).

AIII is bell-shaped, perhaps less maximum AIV
height (but Þgures indicate not reliably measurable);
there is a lack of constriction between AIII and AIV;
and a sting is present. Orapia resembles both the
Myrmeciinae and the Armaniinae in these ways.

The mandibles, however, differ signiÞcantly from
those found in Myrmeciinae; they are falcate, without
teeth or masticatory margin, and their bases are set
widely apart. As Dlussky et al. (2004) note, the wide-
set bases are similar to the condition seen in the ar-
maniine Khetania Dlussky (Dlussky 1999: Fig. 1d).
Unlike those ofOrapia, the mandibles of Armaniinae,
however, are bidentate. Falcate mandibles occur
rarely in the Myrmicinae (Chimaeridris Wilson,
Strongylognathus Mayr) and Formicinae (Polyergus
Latreille) (Wilson 1989, Bolton 1994), indicating that
this morphology may reßect particular adaptations
relative to life habit (slave-making or specialized pre-
dation) rather than bear phylogenetic signiÞcance.
Brownimecia also possesses falcate mandibles.
O. rayneri resembles no species of Armaniinae or

Myrmeciinaeby thequadrate shapeof itsheadcapsule

510 ANNALS OF THE ENTOMOLOGICAL SOCIETY OF AMERICA Vol. 99, no. 3


