
done with a JVC 3-charge-coupled device camera
adapted to interface with Auto-Montage version 4.0
(Synoptics Inc., Frederick, MD; Syncroscopy 2002)
attached to a Leica MZ12.5 microscope. In photo-
graphs and drawings, specimens are Þgured in stan-
dard alignment, body facing left, isolated wings with
the apex to the right.
Terminology. Morphology. Morphological termi-

nology follows Bolton (1994), except for forewing
venation, which follows Brown and Nutting (1950), as
modiÞed by B. Bolton (personal communication).
Venation abbreviations used are as follow: C, costa;
Sc, subcosta; R1, Þrst branch of radius; Rs, radial sec-
tor; M, media; Cu cubitus; and A, anal vein. Abdominal
segments 3 and 4 are AIII and AIV, respectively.
Measurements. Few of the standard measurements

reported for ants may be reliably determined on these
compression fossil specimens. Those that we Þnd mea-
surable, we report using the following standard ab-
breviations: HW, head width, width in full face view
across the widest part of the head, excluding the eyes;
HL, head length, in full face view, the length from the
transverse level of the posteriormost part of the head
to the anteriormost level of the anterior clypeal bor-
der; SL, scape length from the base of the shaft (ex-
cluding the condylar bulb) to apex; and WL, WeberÕs
length, the distance from the anterodorsal margin of
the pronotum to the posteroventral margin of the
propodeum. In addition, where possible, we report
the maximum height of AIII relative to that of AIV as
AIII/AIV, and the ratio of head length to WeberÕs
length, HL/WL as a means of comparison. By the
partial nature of these specimens, overall body length
cannot be given with precision; we provide rough
estimates of the total life length of these ants for their
general comparative value.
Geochronology. We follow the age boundaries

and terminology as currently set by the International
Commission on Stratigraphy (2004) (http://www.
stratigraphy.org/). These include (in Ma, Mega an-
num, million years)

Thanetian (late Paleocene): 58.7 � 0.2Ð55.8 � 0.2 Ma
Ypresian (Early Eocene): 55.8 � 0.2Ð48.6 � 0.2 Ma
Lutetian (early Middle Eocene): 48.6 � 0.2Ð40.4 �

0.2 Ma
Bartonian (late Middle Eocene): 40.4 � 0.2Ð37.2 �

0.1 Ma
Priabonian (Late Eocene): 37.2 � 0.1Ð33.9 � 0.1 Ma
Rupelian (early Oligocene): 33.9 � 0.1Ð28.4 � 0.1 Ma
And other, Cretaceous time units, deÞned below.
Climatic. We use the terminology of Wolfe (1979)

for mean annual temperature (MAT) categories:
microthermal, �13�C; mesothermal, �13�C, �20�C;
megathermal, �20�C, avoiding terms such as “tropi-
cal,” which not only refers to climatic regimes but also
to geographic regions in the modern world.
Institutional abbreviations. CDM, the Courtenay

and District Museum, Courtenay, British Columbia,
Canada; GMUC, the Geological Museum of the Uni-
versity of Copenhagen, Copenhagen, Denmark; GSC,
the Geological Survey of Canada, Ottawa, Ontario,
Canada; MCZ, the Museum of Comparative Zoology,

Cambridge, MA; and TRU, Thompson Rivers Univer-
sity (formerly University College of the Cariboo,
hence, “UCC” numbers), Kamloops, British Columbia,
Canada.
Phylogenetic Analysis. Morphological Data Sets. In

our analyses, we used an adapted version of the
MORPH1 data set of Ward and Brady (2003).
MORPH1 included 15 taxa: 13 extant (12 ant � Vespi-
dae), A. piatnitzkyi and A. smekali combined, and the
Cretaceous Sphecomyrma Wilson and Brown. We
made the following changes to MORPH1.

Like Ward and Brady (2003), we scored the char-
acter states of the Argentine speciesA. piatnitzkyi and
A. smekali from published descriptions and Þgures
(Viana and Haedo Rossi 1957, Rossi de Garcia 1983),
differing only slightly with their Þndings, as listed
below. To this we added the character states of
A. rostratus from descriptions and Þgures of Dlussky
and PerÞlieva (2003) and Dlussky and Rasnitsyn
(2002) for a combined Archimyrmex character set of
all three species. We include theArchimyrmexdata set
only in our “Fossil Genera” analysis.
Character 13. Ward and Brady score the compound

eyes of the Argentine species of Archimyrmex as large
and convex. Although these (and those of the other
fossil ants examined here) seem uniformly large and
oval in known specimens, we cannot conÞrm convex-
ity as preserved; therefore, we code them as “?”.
Characters 50 and 51. They scored the diaphanous

longitudinal keel on poststernite of AIII (50) and sin-
uous medial protrusion of AIII near the apical margin
(51) as absent on the ArgentineArchimyrmex species;
we Þnd these character states not determinable on
Argentine Archimyrmex as preserved and Þgured (or
on any compression fossil directly examined), and so
we scored these characters as “?” for all compression
fossils.
Character 53. We altered this to include not only

those ants that have a postpetiole when viewed in
dorsal aspect, but also those fossil ants only known in
lateral aspect where the presence or absence of a
postpetiole can be determined.
Characters 54 and 55. We code Paraponera Fr.

Smith as “0/1” for dorsal mid-length of AIII �80% that
of AIV (54) and also height of AIII �80% that of AIV
(55), as these were both variable in specimens that we
examined.
We added character 75. AIII (0) anterior dorsal

surface vertical (or close to) in lateral aspect (AIII
often block-shaped) or forms a distinct postpetiole;
(1) bell/cone-shaped, dorsal surface smoothly rounded
in lateral aspect; may have constriction between AIII
and AIV but is not distinctly postpetiolate.

The Danish speciesY. rebekkae showed all character
states scored for the genus Ypresiomyrma. The Ypre-
siomyrma analysis, therefore, tests not only the rela-
tionship of the genus but also of Y. rebekkae to taxa in
the adapted MORPH1 data set. In placing the Danish
species in the genus Pachycondyla,Rust and Andersen
(1999) speciÞcally compared it with large, African
species of Pachycondyla. Therefore, we added Pachy-
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