
condyla tarsata (F.) to the amended MORPH1,
which is both large and African.

Several outgroups were used to examine the rela-
tionships of fossil taxa with extant subfamilies. The
wasp family Vespidae was used to root the tree, with
no assumption that the ingroup taxa constitute a
monophyletic lineage.

Fourdata setswereanalyzed, eachaddedseparately
to the modiÞed MORPH1 data set: “Ypresiomyrma”
(�Y. rebekkae), “Avitomyrmex,” “Macabeemyrma,”
and “Fossil Genera,” which included these three gen-
era �Archimyrmex.For these taxa, the morphological
characters where coded at the generic level, combin-
ing those of their species. Species of the collective
genus Myrmeciites presented too few characters to
score with conÞdence for meaningful analysis and
were excluded from the phylogenetic analysis.
Phylogenetic analyses. To infer relationships among

the taxa, phylogenetic analyses were preformed using
PAUP* versrion 4.0b10 (Swofford 2002). For all anal-
yses, the most parsimonious (MP) tree(s) was recov-
ered using the branch-and-bound algorithm. To mea-
sure the robustness of branching patterns of the
parsimony trees, bootstrap analyses (bs) (Felsenstein
1985, Hillis and Bull 1993) were executed using the
branch-and-bound option for 1,000 replicates.
Taxonomic Treatment. Subfamily Level. Assign-

ment of compression fossil genera and species of the
collective genus to the Myrmeciinae is discussed un-
der Systematic Placement after their descriptions un-
der Systematics, supported by Þndings provided by
phylogenetic analysis.
Genus Level. Those species that we identify as

myrmeciines but whose specimens lack preserved
characters used in generic assignment are assigned to
the collective genus Myrmeciites. The names of col-
lective groups are regulated by the International Code
of Zoological Nomenclature (International Trust for
Zoological Nomenclature 1999, articles 1.2.1, 10.3,
23.7, and others cited below). Rasnitsyn (1986, 1996)
discussed the use of parataxonomy in fossil insects.
Species level. We do not treat most minor variation

in wing venation as useful in separating these ants at
the species level. These are listed in species discus-
sions. Although such differences are diagnostically
useful for deÞning species in many insect groups, ants
display intraspeciÞc venational variation within the
range of many of those differences found within this
assemblage.

Fossil Localities

Okanagan Highlands (Canada, United States)

The Okanagan Highlands series of coal, sandstone,
and lacustrine shale formations were deposited from
the mid- to late Ypresian (and possibly in some local-
ities into the early Lutetian, pending results of new
radiometric dating: J. Mortensen and S.B.A., current
research), in upland basins distributed sporadically
more than 1,000 km from northeastern Washington
State to west-central British Columbia.

The Okanagan Highlands forest is hypothesized to
have been the antecedent of the modern eastern
North American deciduous zone, although with a
component of ßoral elements not found there today:
lineages now restricted to eastern Asia, e.g., Metase-
quoia; that are extinct; and are today restricted to low
latitudes(Greenwoodetal. 2005).A temperate,mesic,
and seasonally equable climate is inferred for the re-
gion by paleobotanical analyses. The presence of frost-
intolerant biota (e.g., palms at most localities, a cycad
and the banana-relative Ensete at Republic) indicates
mild winters, with the coldest month mean tempera-
ture �5�C (Greenwood and Wing 1995, Greenwood
et al. 2005, Moss et al. 2005). Paleobotanical indicators
support an upper microthermal MAT by leaf margin
analysis and upper microthermal to, in places mid-
mesothermal MAT by nearest living relative of ßora
analysis; Greenwood et al. (2005) and Moss et al.
(2005) discussed the climate and ecology of Horseßy
River, Falkland, McAbee, Republic, and other Oka-
nagan Highlands localities in detail.

Many thousands of insect fossils have been recov-
ered from the various sedimentary basins of the
Okanagan Highlands (S.B.A., current research). Ants
have previously been reported from Horseßy River,
Hat Creek, Quilchena, and Republic (Douglas and
Stockey 1996, Dlussky and Rasnitsyn 1999, Poinar et al.
1999; Archibald and Mathewes 2000, Dlussky and
Rasnitsyn 2003), and are also currently known from
One Mile Creek (current research) (map of localities,
see Greenwood et al. 2005: Fig. 1).
Horsefly River. Shale beds of an unnamed forma-

tion of an unnamed group are exposed on the Horseßy
River for roughly 8 km north and east of the town of
Horseßy in the central Cariboo region of British Co-
lumbia. The exposure where the holotype of M. (?)
tabanifluviensis was found is east of Horseßy, called
“Horseßy 3” by Moss et al. (2005) and Greenwood
et al. (2005). A radiometric age has not been provided
for the Horseßy sediments, although they are consid-
ered coeval with the other, Ypresian Okanagan High-
land sediments (�49Ð52 Ma) by biostratigraphic con-
straint (Moss et al. 2005, and references therein).
McAbee. The McAbee locality is near the town of

Cache Creek in the Thompson-Okanagan region of
south-central British Columbia, Canada. These are
beds of an unnamed formation of the Kamloops
Group, often referred to informally as the “McAbee
Formation” or as an exposure of the “Tranquille beds.”
It is assigned an age of �51 Ma by recalculation of
40K-40Ar data from volcanic ash layers intercalated
between shale beds (Ewing 1981).
Falkland. This is a locality of Kamloops Group

lacustrine shale of an unnamed formation, located
northwest of the town of Falkland, British Columbia,
in the Columbia-Shuswap region of south-central Brit-
ish Columbia. Its age is mid-Ypresian, 50.61 � 0.16 Ma
by preliminary U-Pb dating from zircons (J.
Mortensen and S.B.A., unpublished data).
Republic.The fossil ant reported here was collected

from the Tom Thumb Tuff Member of the Klondike
Mountain Formation, in a locality �30 km northwest

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


