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Abstract—The genera Ameghinoia Viana et Haedo Rossi and Polanskiella Rossi de Garcia are synonymized
under Archimyrmex Cockerell, which now includes three species, A. rostratus (Middle Eocene, United States),
A. piatnitzkyi (Upper Paleocene-Lower Oligocene, Argentina), and A. smekali (Upper Paleocene-Lower Oli-
gocene, Argentina). These species are redescribed, and their assignment to the subfamily Myrmeciinae is argued.

INTRODUCTION

Representatives of the subfamily Myrmeciinae are
considered by the majority of authors to be among the
most primitive ants with respect to both their morphol-
ogy and the biology. Thus, they are usually placed at the
base of the phylogenetic tree of ants, being considered
as the ancestors of the myrmecioid group of subfami-
lies. Currently, this subfamily is represented by a single
genus, Myrmecia Fabricius, 1804, which includes
89 species, inhabiting exclusively Australia and allied
islands (Ogata and Taylor, 1991). Therefore, its paleon-
tological history is of substantial interest.

To date, five extinct genera have been described that
have been assigned to the Myrmeciinae at different
times. In 1868, Prionomyrmex longiceps was described
from Baltic amber of the Late Eocene (Mayr, 1868).
Mayr provided an extended description, but his draw-
ings (Mayr, 1868, pl. IV, figs. 74, 75) are a reconstruc-
tion rather than a representation of a concrete speci-
men. Later, this species was redescribed by Wheeler
(1915), who examined a series of nine individuals
deposited in the Geological Institute in Konigsberg,
including one male. A description of a worker was sup-
plied with a superb drawing of the best-preserved spec-
imen. Regrettably, the male was not figured by
Wheeler, and he simply noted that the venation was
similar to that of Myrmecia when he characterized it in
the description. The assignment of Prionomyrmex to
the Myrmeciinae is beyond doubt, since all key diag-
nostic characters of the subfamily are visible in the
inclusions. At the same time, this species differs from
Mpyrmecia in a number of essential apomorphic charac-
ters; therefore, it has been included in the separate tribe
Prionomyrmecini (Bolton, 1994, 1995).

Recently, Baroni Urbani (2000) described the sec-
ond species of Prionomyrmex, P. janzeni, from Baltic
amber. In his paper, he removed Prionomyrmex from
the subfamily Myrmeciinae, synonymized Nothomyr-
mecia Clark, 1934 and Prionomyrmex Mayr, 1868 and
respectively, the subfamilies Nothomyrmeciinae Clark,
1951 and Prionomyrmecinae Wheeler, 1915. He did
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this on the basis of a cladogram calculated from the
analysis of 34 characters of six taxa (Myrmecia, Myr-
micinae, Nothomyrmecia, Pseudomyrmecinae, Priono-
myrmex, and Vespidae). Uniting Prionomyrmex and
Nothomyrmecia was supported by a unique synapo-
morphy, the presence of the lateral clypeal carina. At
the same time, such an important character as separa-
tion of the third abdominal segment in the worker was
not taken into account. In this feature, Prionomyrmex is
similar to Myrmecia and members of the subfamilies
Myrmicinae, Pseudomyrmecinae, Ponerinae, Cera-
pachyinae, and others, but differs from the Nothomyr-
mecia. Thus, there are two incompatible synapomor-
phies, the lateral clypeal carina in both the worker and
the female of Nothomyrmecia + Prionomyrmex and the
formation of the postpetiole between the third and
fourth abdominal segments in Myrmecia + Priono-
myrmex (as in the Myrmicinae, Pseudomyrmecinae,
Ponerinae, and others). Baroni Urbani considers the
first synapomorphy as true, since the degree of constric-
tion between the third and fourth abdominal segments
in ants is highly variable.

At the same time, as was shown earlier (Taylor,
1978), it is not the constriction between the segments
per se that is significant, but the fusion between the
anterior parts of the tergite and stemite of the fourth
abdominal segment to form a tubulation, which is
always present in the Ponerinae, Myrmeciinae, Myr-
micinae, and Pseudomyrmicinae and always absent
from the Formicinae, Dolichoderinae, Aneuretinae, and
Nothomymmeciinae. The secondary loss of the tubulation
is unlikely (Dlussky and Fedoseeva, 1988), whereas
independent appearance of the clypeal carina is quite
possible. The presence of the fused tergite and sternite
of the fourth abdominal segment in P. janzeni is clearly
seen in the figure provided (Baroni Urbani 2000, fig. 6);
thus, it is evident that Prionomyrmex is similar to Myr-
mecia and differs from Nothomyrmecia. Therefore, it
makes sense to retain Prionomyrmex in the subfamily
Myrmeciinae and consider Nothomyrmecia and Prion-
omyrmex to be separate and relatively remote genera.
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The other species were described based on variously
preserved imprints. Many key characters of the Myrme-
ciinae are either absent or poorly pronounced in the
imprints; therefore, they were missed by the authors of
descriptions. As a result, the taxonomic position of
these finds has been controversial.

Cockerell (1923) described Archimyrmex rostratus
based on a single poorly preserved imprint from the
Green River Formation, United States (Middle Eocene,
Lutetian) and noted in the description the resemblance
of this species with Myrmecia and Prionomyrmex.
However, Wheeler (1928), on the basis of a drawing by
Cockerell, later came to a conclusion that this ant is
more similar to representatives of the subfamily Myr-
micinae. Carpenter (1930), who examined and
redescribed the holotype of A. rostratus, agreed with
this opinion. Bolton (1995), in his catalog, included
Archimyrmex in the subfamily Myrmicinae without
assignment to any tribe.

In 1957, Ameghinoia piatnitzkyi Viana et Haedo
Rossi, 1957 was described from Argentina. The anthors
allocated the new genus to the subfamily Ponerinae;
however, later, Wilson (1971) transferred it to the
Mymeciinae without giving any grounds for this action.
On the basis of photos, drawings, and the original
descriptions, Dlussky and Fedoseeva (1988) proposed
that this genus should rather be assigned to a particular
group of the Myrmicinae; however, later, Naumann
(1991) and Bolton (1994, 1995) agreed with the opin-
ion of Wilson. Also from Argentina, Polanskiella
smekali (Rossi de Garcia, 1983) was described, which
is similar to Ameghinoia. The description was rather
unprofessional; in addition, it was published in an
obscure periodical, so it was missed in Bolton’s catalog.
Judging from the description, Polanskiella and Ameghi-
noia differ from each other in size and nonessential vari-
ations in forewing venation; therefore, Dlussky and
Fedoseeva (1988) proposed that Polanskiella be consid-
ered as a junior synonym of Ameghinoia.

Originally, A. piatnitzkyi was aged as the Late Oli-
gocene or Early Miocene (Viana and Haedo Rossi,
1957); and Polanskiella smekali was aged as the Mid-
dle Eocene (Rossi de Garcia, 1983). Later, it was shown
that both records were of approximately the same age
and referred to the Ventana Formation (Petrulevicius,
1999). There are greatly divergent opinions regarding
the age of this formation. Initially, it was identified as
the Late Paleocene-Middle Eocene on the grounds of
paleobotanical data. Later, these beds were dated radi-
ometrically as the Early Oligocene, but this dating is
still somewhat doubtful (Petrulevicius, 1999).

Finally, a sensational find was made in Brazil in
1989. In the Lower Cretaceous (Aptian) deposits of the
Santana Formation, an insect was discovered that was
named Cariridris bipetiolata and assigned to the sub-
family Myrmeciinae (Brandao et al., 1989). However,
the correctness of the reconstruction of this insect is
doubtful. Bolton (1995) placed this species in the sub-
family Myrmeciinae without ascribing it to any tribe,
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Grimaldi et al. (1997) classified it as Formicoidea
incertae sedis, and Rasnitsyn (1990) concluded that the
insect in question belongs to the subfamily Ampulici-
nae of the family Sphecidae. The latter conclusion
seems to be rather well grounded, especially taking into
account the fact that finding a true ant in such ancient
deposits is in poor agreement with other data on the
paleontological history of the Formicoidea (Dlussky,
1998, 1999).

While working in the collection of the Natural His-
tory Museum in Vienna (NMW), A.G. Ponomarenko
discovered an imprint of a large ant, which was provi-
sionally identified by him as Ameghinoia sp. Due to the
courtesy of the curator of fossil hymenopterans in this
museum, O. Schultz, we were able to obtain this speci-
men for examination. It turned to be the counterpart of
the P. smekali syntype figured in photo 3 in the original
description (Rosst de Garcia, 1983). Additionally,
owing to the efforts of Rasnitsyn, we obtained and
examined a large series of ant imprints collected by
D. Kohls and C. Labandeira from the Green River For-
mation and stored at the Department of Paleobiology of
the National Museum of Natural History in Washing-
ton, DC (USNM, coll. no. 7/97). This series includes
ten specimens of A. rostratus. One more specimen of
this species was collected by Rasnitsyn in 1997 in the
same locality and deposited in the collection of the
Paleontological Institute of the Russian Academy of
Sciences (PIN). Examination of these imprints and
their comparison with the description, figures, and pho-
tographs of A. piatnitzkyi showed that these three spe-
cies differ only in minor characters and should be
assigned to the same genus and included in the subfam-
ily Myrmeciinae. Below, redescriptions of these spe-
cies are provided and their taxonomic status is consid-
ered in detail.

The nomenclature of the forewing venation adopted
in this paper is after Rasnitsyn (1980); the cells and
veins are shown in Fig. la. The measurements are
referred to as follows: (AL) alitrunk (mesosoma) length
from the junction with the head to that with the petiole;
(AH) alitrunk height; (AW) maximum alitrunk width;
(HL) length of the head, excluding the mandibles;
(MdL) mandible length; (HW) maximum head width;
(F2) middle femur length; (F3) hind femur length;
(PtL) petiole length, (PtH) petiole height; (PtW) maxi-
mum petiole width; (PptL) postpetiole length; (PptH)
postpetiole height; and (PptW) maximum postpetiole
width.

SYSTEMATIC PALEONTOLOGY

Subfamily Myrmeciinae Emery, 1877
Genus Archimyrmex Cockerell, 1923
Archimyrmex: Cockerell, 1923, p. 52.
Ameghinoia: Viana et Haedo Rossi, 1957, p. 109 (syn. nov.).
Polanskiella: Rossi de Garcia, 1983, p. 19 (syn. nov.).
Type species.A. rostratus Cockerell, 1923, by
monotypy.
Vol. 37
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Fig. 1. Forewing venation of Myrmecia and venation of preserved fragments of Archimyrmex wings: (a) forewing of male Mvrmecia sp.;
(b) fragment of A. rostratus forewing, specimen USNM, no. 495989; (c) forewing of A. smekali, lectotype NMW, no. 1972/1574/9;
and (d) reconstruction of wing of A. piatnitzkyi, based on the original drawing and photographs (Viana and Haedo Rossi, 1957).
Longitudinal veins are designated by uppercase letters; transverse veins, by lowercase hyphenated letters; and cells, by lowercase

italics.

Diagnosis. Female. Large and slender ants with
elongate alitrunk and long appendages. Head rounded
or short oval, without distinct occipital corners. Mandi-
bles long and linear, masticatory margin with rare
coarse obtuse teeth and small denticles between them.
Eyes large, oval, somewhat displaced forward. Anten-
nae geniculate, most probably 12-segmented. Scape
extends beyond occipital margin of head; funiculus
thin, filiform, without distinct clave. Alitrunk elongate.
Scutum small and weakly convex, length greater than
width, propodeum unconcealed. Propodeum evenly
rounded or slightly angled in side view, without spines
or teeth. Hind tibia with two spurs; larger spur pecti-
nate, smaller spur simple. Waist two-segmented. Peti-
ole elongate, without node or with poorly pronounced
low node, with upper face rounded in side view. Post-
petiole bell-shaped and broadly attached to gaster, con-
striction between postpetiole and gaster poorly
expressed. Pygidium evenly convex, without flat plate
and denticles. Specialized pygidium with denticles
absent. Sting present.

Forewing with closed cells 1 + 2r, 3r, rm, and mcu.
Vein 2r-rs extending from middle of pterostigma at
acute angle. Section 1RS runs into R at acute angle near
proximal margin of pterostigma. Section 2 + 3RS evenly
curved. Cell rm pentagonal. Cell mcu pentagonal and
large, its distal corner leveled with at least first basal
third of pterostigma. Crossvein m-cu parallel to 1M,
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oblique towards wing base in its lower part. Cell cua
present. Vein 2Cu smooth, cua height subequal to mcu
height. Vein cu-a runs into M + Cu near cell mcu prox-
imal to section 1M at distance that two to three times
longer than vein thickness.

Species composition. A. rostratus, A. sme-
kali, and A. piatnitzky!.

Comparison. From other known fossil genera
of ants with a two-segmented waist, except for Priono-
myrmex from Baltic amber, it differs in the broad bell-
shaped postpetiole, broadly attached to the gaster. From
Prionomyrmex, it differs in the shape of the head and
petiole.

Remarks. The spurs of the hind tibiae are clearly
visible in the lectotype A. smekali and in the photo-
graph of A. piatnitzkyi paratype no. 3. Regrettably, nei-
ther the antennal funiculus nor the hind tibial spurs are
preserved in any of the A. rostratus imprints. However,
on the basis of the general similarity of it with the two
other species, we surmise that they were similar in
these characters as well.

Archimyrmex rostratus Cockerell, 1923

Archimyrmex rostratus: Cockerell, 1923, p. 52, figs. a and b;
Wheeler, 1928, p. 117; Carpenter, 1930, pp. 16-17, pl. 2, fig. 5; Bol-
ton, 1995, p. 75.

Holotype. University of Colorado, no. 15174,
lateral imprint of worker (counterpart USNM, no. 69617);
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Fig. 2. Archimyrmex rostratus Cockerell: (a, b) imprint and counterpart of specimen USNM, no. 496002; (c) imprint of specimen
USNM, no. 496 004. Designations: (/) areas differing in color from the host rock, (2) coalified chitin remains, (3) visible boundaries
of sclerites, (4) presumable boundaries of sclerites, and (5) folds and ridges.

United States, Colorado, Roan Mountajn Ute Trail;
Middle Eocene (Lutetian), Green River Formation.

Description (Figs. 1b, 2). Female. The body is
13.2-15.8 mm long. The head is rounded, 1.2-1.3 times
broader than it is long. The mandibles are somewhat
shorter than the head, with several large coarse teeth and
smaller denticles between them. Judging from the pre-
served fragment of an antenna in imprint no. 496002a,
the scape is most likely long and thin. The alitrunk is
narrow and long, more than two times greater in length
than in width or height. The scutum is clearly longer
than it is wide. The legs are long and thin. The posterior
coxae are slightly disposed and not touching. The pro-
podeum is slightly and evenly convex in side view. The
petiole has a weakly pronounced node in its rear portion
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and is 2-2.2 times greater in length than in width or
height. The length of the postpetiole is approximately
equal to its width and height. The gaster is compact and
short elliptical. The sting is short and thick.

In the forewing, the IRS section runs into R imme-
diately near the proximal margin of the pterostigma; it
is 1.6 times shorter than the 1M section. The 1RS and
1M sections form an angle of about 180°. The 1M sec-
tion is not curved. The RS + M section is apparently
longer than the 2M section.

Measurements, mm: holotype (after Cocker-
ell, 1923): (AL) 5.3, (HL + MdL) 4.0, (F2) 3.7; speci-
men USNM, no. 495 602: (AL) 5.5, (AH) 2.3, (F2) 3.6,
(F3) 4.1, (PtL) 1.7, (PtH) 0.9, (PptL) 1.6, (PptH) 1.4;

No. 1 2003



PALEOGENE ANTS OF THE GENUS ARCHIMYRMEX COCKERELL, 1923

specimen USNM, no. 495894: (AL) 5.8, (AW) 2.1,
(HW) 2.5, (PtL) 2.0, (PtW) 0.9, (PptL) 1.6, (PptW) 1.3;
specimen USNM, no. 495985: (AL) 4.4, (AW) 1.9,
(HL) 1.95, (HW) 2.3; specimen USNM, no. 495986:
(AL) 5.3, (AW) 2.5, (HL) 2.2, (HW) 2.8, (PtL) 2.0,
(PtW) 1.0, (PptL) 1.5, (PptW) 1.5; specimen USNM,
no. 495989: (AL) 5.5, (AW) 2.3, (HW) 2.7, (PtL) 1.8;
specimen USNM, no. 496001: (PtL) 2.0, (PtW) 1.0,
(PptL) 1.4, (PptW) 1.5; specimen USNM, no. 496002:
(AL) 5.3, (AW) 2.4, (HL) 2.3, (HW) 3.1, (PtL) 2.2,
(PtW) 1.1, (PptL) 1.5, (PptW) 1.6; specimen USNM,
no. 496003: (AL) 4.2, (PtL) 1.5, (PptL) 1.1; specimen
USNM, no. 496004: (AL) 5.4, (PtL) 2.2, (PtH) 1.1,
(PptL) 1.7; and specimen USNM, no. 496004: (AL) 4.4,
(AW) 2.0, (HW) 2.2, (PtL) 1.7.

Remarks. All specimens with a preserved head or
gaster tip are undoubtedly females. They are very sim-
ilar to the description and the photograph of the A. ros-
tratus holotype in their size and proportions and in the
form of the petiole and postpetiole. On this basis, we
assume that the holotype is also a female, rather than a
worker as was proposed by both Cockerell and Carpen-
ter. The only essential difference is that, according to
Cockerell, the holotype has an elevation, on the propo-
deum which was interpreted as the base of one of the
paired propodeal spines, whereas in all specimens stud-
ied by us the propodeum is evenly convex and not
armed with spines or teeth. Carpenter (1930), who
examined the holotype, concluded that only a part of
the propodeum was visible and that the adjoining parts
of the dorsal side of the propodeum were covered by the
host rock. However, he did not attempt to prepare the
holotype being afraid of damaging it. Relying on Car-
penter’s expertise in ant imprints, we dare not describe
a new species, but assign the examined specimens to
A. rostratus, which is supported by their record in the
same deposits of the Green River Formation.

As a rule, only the body is preserved in imprints
from the Green River Formation, whereas the antennae,
legs, and wings are completely or partially missing.
Apparently, the water in the bodies water where the
insects were buried was alkaline; this resulted in partial
dissolution of the chitin. Specimens nos. 495602,
496004, and 2-98 are lateral imprints, while the others
are all dorsal imprints of females. In all specimens
except for nos. 495986 and 496002, the head was
strongly downturned upon burial (the normal situation
for ants with long mandibles); thus, it is visible from
behind in dorsal imprints. Specimen no. 495602 has
completely preserved middle and hind femurs and tib-
iae; specimens nos. 495986 and 496004 retained frag-
mentary mandibles; and specimen no. 495989, a frag-
mentary forewing.

Material. Specimens USNM, nos. 495602,
495894, 495985, 495986, 495989, and 496001-
496005 from Anvil Points, site no. 40193, Colorado,
United State; specimen PIN, no..4621/634 from the
same locality; Middle Eocene (Lutetian), Green River
Formation.
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Fig. 3. Archimyrmex smekali (Rossi de Garcia), lectotype
NMW, no. 1972/1574/9. For designations, see Fig. 2.

Archimyrmex smekali (Rossi de Garcia, 1983) comb. nov.

Polanskiella smekali: Rossi de Garcia, 1983, pp. 19-20, figs. 1-3
and 5 (syn. nov.).

Ameghinoia smekali: Dlussky and Fedoseeva, 1988, p. 133
(syn. nov.).

Lectotype (designated here to maintain the sta-
bility of nomenclature). NMW, no. 1972/1574/9, spec-
imen labeled “Patagonien, Argentinien am Rio Limay,
71° Wy, Greenwich, zwischen 40° und 41° sudl. Breite.
Leg. H. Smekal”; Late Paleocene-Early Oligocene,
Ventana Formation.

Description (Figs. 1c, 3). Female. The body
length is ca. 3 cm. The head is rounded. The mandibles
bear four to five large teeth,! which are long and similar
to the head in length. The scape is long and thin and
extends beyond the occipital margin of the head. The
flagellomeres are more than two times as long as they are
broad. The alitrunk is relatively massive, 1.7-1.9 times
as long as it is high. The legs are long and thin. The pro-
podeum is weakly and evenly convex in side view. The
petiole lacks a node and looks like an arched cylinder;
in side view, its dorsal surface is weakly convex and its

! The teeth are not visible in the lectotype, but are preserved in
other imprints, judging from the original description.
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ventral surface is weakly concave; in the lectotype, it is
2.2 times as long as it is high. The postpetiole has an
abruptly narrowed anterior portion, and its length is
approximately equal to its height and width. The gaster
is oval.

In the forewing, section 1RS runs into R proximad
of the posterior margin of the pterostigma at a distance
approximately equal to the length 1RS. 1RS is half as
long as 1M. Section 1M is curved proximally and forms
an angle of less than 180° with 1RS. Section 2M is
noticeably longer than RS + M. Cell rm is greater in
area than either of the cells mcu or 1 + 2r.

Measurements, mm: (AL) 6.7, (HL) 2.9,
(MdL) 2.2, (F3) 4.5, (PtL) 2.2.

Comparison. Differs from other species by its
large size, by the absence of the node of the petiole, and
by the abrupt constriction in the anterior part of the
postpetiole.

Remarks. In the original description, it was erro-
neously indicated that this species possesses 8-seg-
mented antennae. In the lectotype, the preserved frag-
ment of the funiculus clearly consists of seven seg-
ments. Comparing this fragment with the length of the
complete funiculus of the specimen figured in photo 2,
one may postulate that the number of antennomeres do
not differ from that in the majority of ants, 12 in the
female and in the worker. The reconstruction of the
forewing venation made in the original publication has
nothing in common with the real situation, and, there-
fore, its comparison with the wing venation of other
ants performed by Rossi de Garcia may be rejected.

Material Lectotype.

This species was described based on ten specimens
stored at the Associacion Paleontologica Bariloche,
San Carlos de Bariloche, Rio Negro, Argentina. Since
the author did not indicate the collection numbers of the
specimens and did not fix the holotype, to clarify the
application of the species epithet, we propose to desig-
nate the specimen from the Natural History Museum in
Vienna, which is a counterpart of the specimen figured
in photo 3 of the original description, as the lectotype.

Archimyrmex piatnitzkyi (Viana et Rossi, 1957) comb. nov.

Ameghinoia piatnitzkyi: Viana et Haedo Rossi, 1957, pp. 109-
113, figs. 1-3, photos 1-3; Dlussky and Fedoseeva, 1988, p. 133,
Bolton, 1995, p. 63.

Holoty pe. Paleoentomological collection of the
Entomology Division, Bernardino Rivadaria Museum
of Natural History, Argentina, no. 1, lateral imprint of
female figured in photo 1 of original description; Rio
Pichileufu, San Carlos de Bariloche, Argentina; Late
Paleocene-Early Oligocene, Ventana Formation.

Description (Figs. 1d, 4e-4g). Female. The
length of the body is 16~18 mm. The head is oval, and
the length of the head capsule is slightly greater than its
width. The mandibles are elongated, but noticeably
shorter than the head. The alitrunk is relatively massive,
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and its length is 1.7-1.8 times greater than its height.
The legs are long and narrow. The propodeum is
weakly and evenly convex in side view. The petiole has
a small but distinct node and a distinct cylindrical ante-
rior portion; it is 1.7 times longer than the maximum
height and 1.5 times as long as it is broad. The anterior
portion of the postpetiole lacks constriction, the length
and width of the postpetiole are approximately equal,
and its height is noticeably greater than its length. The
abdomen is oval.

In the forewing, section 1RS runs into R proximad
of the pterostigma at a distance roughly equal to its
length. Section 1M is 2.6-2.9 times as long as 1RS.
Section 1M is proximally curved and forms an angle of
less than 180° with 1RS. Section 2M is a little longer
than RS + M. Cell rm is greater in area than either of the
cells mcu or 1 + 2r.

Measurements, mm (based on photos): speci-
men no. 2: (AL) 6.5 and (HL) 3.3; specimen no. 3: (AL)
6.0, (HL) 3.5, (F2) 4.4, and (F3) 5.2.

Comparison. It differs from other species of the
genus by the well-pronounced node of the petiole.
Additionally, it differs from A. smekali by a smaller size
and the absence of an abrupt constriction in the anterior
portion of the postpetiole.

Material. Holotype, as well as paratypes: speci-
men nos. 2 and 3, lateral and dorsal imprints of females,
from the same locality. All are studied on the basis of
photographs.

TAXONOMIC POSITION OF ARCHIMYRMEX

The most detailed description of the subfamily Myr-
meciinae based on characters of workers of the single
recent genus Myrmecia is provided by Bolton (1994).
Some characters pointed out by him are not visible in
Prionomyrmex or not mentioned in the descriptions;
however, those that are observable well suffice for its
inclusion in this subfamily. Workers and females of Myr-
mecia (Figs. 4a, 4b) and Prionomyrmex (Figs. 4c, 4d)
are characterized by the following set of shared fea-
tures, which appears to be principal for the assignment
of a genus to the subfamily Myrmeciinae (only those
features that may be seen in imprints are listed):

(1) The ocelli are present in workers. However, in
Myrmecia, this character is present in all members,
whereas, in Prionomyrmex, it is seen only in some
specimens.

(2) The antennae are geniculate and 12-segmented,
with a long scape and a filiform funiculus, which lacks
a distinct clave.

(3) The maxillary palps are long and six-segmented,
while the labial palps are four-segmented.

(4) The hind tibiae have two spurs, one of which is
simple and the other of which is longer and pectinate.

(5) The claws have an additional tooth.

(6) The promesonotal and mesopropodeal sutures
are well-pronounced in the worker.
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Fig. 4. Extant and extinct Myrmeciinae: (a, b) Myrmecia pyriformis F. Smith; (c, d) Prionomyrmex longiceps Mayr (after Mayr,
1868): (c) head, from above and (d) alitrunk and petiole, side view; and (e~g) Archimyrmex piatnitzkyi (after Viana and Haedo Rossi,
1957): (e) holotype (drawing based on photograph), (f) petiole of specimen no. 3, from above; and (g) petiole and gaster of specimen

no. 2, side view.

(7) The petiole is two-segmented, the postpetiole is
broadly attached to the gaster.

(8) The pygidium is simple, with neither denticles
nor a flattened area.

(9) The sting is well-developed.

To these, some details of forewing venation of the
gyne and male Myrmecia2 may be added (Fig. 1a):

(10) The closed cells 1 + 2r, 3r, rm, and mcu are
present; rm and mcu are pentagonal.

(11) The vein cu-aruns into M + Cu near the cell mcu
somewhat proximad of the branching of 1M and 1Cu.

(12) The transverse vein m-cu is parallel to 1M and
inclined to the wing base in its lower part.

(13) The cell cua is present.

2 Wheeler (1915) gave a brief description of the male of Priono-
myrmex, but did not provide a drawing and only indicated that its
wing venation is similar to that of Mymecia.
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At the same time, distinct differences between these
genera are present.

In Myrmecia, the head is quadrangular, rectangular,
or trapezoidal; widened anteriorly; and has well-sepa-
rated occipital corners, whereas, in Prionomyrmex, it is
elongated and has strongly convex sides and a concave
occipital margin, and the eyes are situated at the
midlength of the sides of the head, unlike in Myrmecia,
whose eyes are shifted anteriorly.

In Myrmecia, the anterior edge of the clypeus is
emarginated so that the labrum is well visible, whereas
it is angled anteriorly in Prionomyrmex.

In Myrmecia, the mandibles are long and linear,
with sparse large rough teeth and smaller denticles
between them, whereas, in Prionomyrmex, although
the mandibles are long, they are not linear, but rather
triangular, with approximately equal teeth along the
entire masticatory margin.
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In Prionomyrmex, the propodeum has small blunt
teeth, whereas in Myrmecia, it is rounded or slightly
angled in profile and has neither spines nor teeth.

In both Myrmecia and Prionomyrmex, the petiole
has a well-developed node, whose transverse section is
quadrangular or rounded in Myrmecia and triangular in
Prionomyrmex.

Characters 1, 3-6, and 8-13 are undoubtedly plesi-
omorphic, since they are present in the most ancient
and primitive Formicoidea of the subfamilies Armanii-
nae and Sphecomyrminae. Characters 4-6 and 8—13 are
also typical of primitive representatives of the subfam-
ily Ponerinae. Characters 2 and 7 are apomorphic with
reference to the Armaniinae and Sphecomyrminae and
plesiomorphic with reference to other subfamilies with
a two-segmented petiole. Long linear mandibles with
occasional large teeth have been considered by many
authors as a plesiomorphic character, although this is
unlikely to be the case. Gynes of the Armaniinae and
Sphecomyrminae have relatively short sphecoid man-
dibles with two teeth. Short triangular mandibles with
several teeth, as, for example, in the Leptanillinae,
should be considered to be the most primitive ant man-
dibles (Dlussky and Fedoseeva, 1988). The unusual
structure of the clypeus of Myrmecia, the presence of
teeth on the propodeum of Prionomyrmex, and the
structure of the head capsule and the presence of a well-
developed node of the petiole in both genera are
unquestionable apomorphies.

Comparing the above descriptions of the species of
Archymyrmex, it 1s clear that they are distinguished by
only minor details of the wing venation, body size
(A. smekali is about 3 cm long, while the other two spe-
cies are 14-16 mm long), and proportions (slender
body in A. rostratus and more robust and massive body
in A. smekali and A. piatnitzkyi) and substantially differ
in the structure of the petiole. Thus, their assignment to
the same genus is beyond doubt.

The more ambiguous task is the assignment of
Archimyrmex to a certain subfamily, since all represen-
tatives of this genus are known as fossil imprints and
many characters that are observable in Recent species
and amber inclusions are not visible. Even if one
assumes that the characters that are not preserved in one
species but present in others are shared by all species of
the genus, they are insufficient for a confident assign-
ment to any subfamily. In the A. smekali imprints, char-
acters 2, 4, and 7-13 are present and the mandibies are
similar in structure to those of Myrmecia; A. piatnitzkyi
shows characters 2, 4, 7-9, and 11-13, and A. rostratus
shows characters 7-9, 11, and 12 and is similar in man-
dibular structure to Myrmecia. The wing apex is not
preserved in the latter two species; nevertheless, it is
highly probable that closed cells 1 + 2r, 3r, rm, and mcu
were present in them, especially as the position of vein
cu-a preserved in the imprint in relation to the cell mcu
usually correlates with a complete set of cells (Dlussky,
1981). None of the A. rostratus imprints retained tibial
spurs and antennae; therefore, the presence of two spurs
and of geniculate antennae may be only hypothesized,
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based on the similarity of the rest of the characters of
the three species and a preserved fragment of an
antenna in one imprint. Even assuming this, the
absence of information about the structure of the palps
and claws and about the presence of the ocelli in work-
ers does not allow straightforward postulation that
Archimyrmex should be assigned to the subfamily Myr-
meciinae.

There is, however, indirect evidence for the assign-
ment of this genus to the subfamily Myrmeciinae. The
two-segmented petiole is present in members of the
subfamilies Myrmeciinae, Pseudomyrmecinae, Eciton-
inae (Cheliomyrmex Mayr), Aenictinae, Leptanillinae,
and Myrmicinae. Additionally, in some Cerapachyinae,
the constriction between the third and fourth abdominal
segments is so deep that the third segment looks like the
postpetiole.

We should reject at once the assignment of
Archimyrmex to the Ecitoninae, Aenictinae, and Lep-
tanillinae, since the gynes of these subfamilies are pri-
marily wingless. Similarly, this genus cannot be
assigned to the Pseudomyrmecinae, since these ants
have an entirely different habitus associated with habi-
tation in narrow mines in wood, i.e., a long narrow body
with short thick legs and antennae and short, massive,
triangular mandibles. The presence of a specialized
pygidium with a flat area, which is often surrounded by
teeth, is characteristic of the Cerapachyinae, whereas in
Archimyrmex, the pygidium is evenly convex. In addi-
tion, Cerapachyinae having a similar habitus and elon-
gated mandibles are not known.

Some Myrmicinae have a similar habitus, so there
were grounds for the inclusion of Archimyrmex
(Wheeler, 1928) and Ameghinoia (Dlussky and Fedose-
eva, 1988) in the Myrmicinae. However, the venation of
the forewing of these ants differs greatly. First, in all
Myrmicinae, the cu-a vein runs into M + Cu approxi-
mately at the midlength between the wing base and the
point of deviation of 1M from 1Cu, which is much
closer to the base of the wing than in the Myrmeciinae
and other primitive subfamilies (Dlussky, 1981). Sec-
ond, some cells are reduced in many Myrmicinae.
Finally, in those genera with a full set of cells (such as
Anisopheidole Forel, Aphaenogaster Mayr, Messor
Forel, Pheidole Westwood, Pogonomyrmex Mayr, etc.),
the 2M section is reduced and the rm cell is triangular
or petiolate, the transverse m-cu vein does not have ple-
siomorphic declination as in primitive ants, the SRS vein
is often not fused with R, and the 3r cell is open at its
apex. Thus, Archimyrmex cannot be assigned to this
subfamily either; therefore, the only solution is to
include it in the subfamily Myrmeciinae.

The structure of the head and petiole of Myrmecia
and Prionomyrmex are highly specialized in different
ways, and thus the former genus cannot be ancestral to
the latter or vice versa. At the same time, the shape of
the head capsule and the petiole of Archimyrmex are
clearly plesiomorphic with regard to both these genera.
In this genus, the head capsule has a strongly rounded
occipital margin without distinct occipital corners, as in
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the Armaniinae and Sphecomyrminae; the eyes are
shifted anteriorly but the displacement is weaker than
in Myrmecia.

The petiole of A. smekali lacks a node, A. rostratus
has a poorly expressed thickening in the posterior por-
tion of the petiole, and A. piatnitzkyi has a small but dis-
tinct node. Earlier, Dlussky and Fedoseeva (1988)
showed that the development of the node correlates
with the elongation of muscles responsible for down-
ward movement of the gaster or, in other words, with
intensification of downward movement of the gaster
along with sclerotization and a decrease in mobility of
gastral segments relative to each other. Thus, in the case
of Archimyrmex, we most probably are observing con-
sequent stages of this process. Archaic characters are
visible in the forewing venation (Figs. 1c, 1d). In par-
ticular, the mcu cell is large, as in the Armaniinae and
Sphecomyrminae, and its distal part is situated at least
one-third of the way from the base of the pterostigma,
whereas in Myrmecia (Fig. 1a), the distal margin of the
mcu cell approaches only to the base of the
pterostigma. At the same time, in Archimyrmex, section
2 + 3RS is smoothly curved and any trace of separation
of cells 1r and 2r is absent, whereas in Myrmecia, this
character demonstrates a more primitive state. In spe-
cies of this genus, 2 + 3RS is angled, and in some indi-
viduals a stub of the transverse vein isolating cells 1r
and 2r diverges from this angle.

Thus, Archimyrmex differs from Myrmecia and Pri-
onomyrmex 1n a set of plesiomorphic characters and
may be considered as an ancestor of Myrmecia. At the
same time, it is uncertain whether the mandibles of
Myrmecia are plesiomorphic in relation to those of Pri-
onomyrmex or developed independently from triangu-
lar mandibles with few teeth. Therefore, we cannot take
Archimyrmex as an ancestor of Prionomyrmex.
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