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A new aneuretine ant from the Paleocene Paskapoo Formation 
of Canada

JOHN S. LAPOLLA and PHILLIP BARDEN

While ants were present in the Cretaceous they were rela-
tively rare. This changes dramatically from the Eocene on-
ward when ants rise to the levels of global dominance seen in 
terrestrial ecosystems today. Their prevalence is well doc-
umented in various Eocene, Oligocene, and Miocene fossil 
deposits, but there is a conspicuous absence of ant-bearing 
fossil deposits around the Cretaceous–Paleogene bound-
ary. In particular, until this study, there were no definitive 
ant-yielding deposits between 78 million and 55 million 
years ago, a 23-million-year gap. This gap is significant 
because, in addition to spanning a time when ant preva-
lence increases by an order of magnitude, the fossil rich 
deposits from the Eocene onward reveal a dramatically dif-
ferent ant fauna from that observed in the Mesozoic. The 
Paleocene Paskapoo Formation in Alberta, Canada has 
yielded a variety of fossil arthropod specimens, including a 
single worker ant fossil. Examination of this fossil indicates 
it is a species belonging to the now monotypic and relictual 
ant subfamily Aneuretinae. Napakimyrma paskapooensis 
gen et. sp. nov. is here described, revealing a species exhib-
iting a number of interesting and unique morphological 
features. Its placement as an aneuretine is supported by the 
presence of a long anterior peduncle of the petiole. A total 
of 11 fossil aneuretine taxa are now known, but for several, 
their placement within the subfamily is highly uncertain 
and needs further study. A discussion of all fossil aneu-
retine taxa is provided. Given the uncertainty of the apo-
morphies defining the Aneuretinae, and the fact that fossil 
species suggest a greater historic morphological diversity 
for the subfamily than is present now in the single, living 
species, it is important to consider the need for flexibility 
in defining synapomorphies for Aneuretinae and any such 
analysis will need to involve reevaluation of the fossil fauna.

Introduction
The ubiquity of ants today in diverse terrestrial habitats across 
the globe establishes them as one of the most dominant insect 
groups with broad implications for community and ecosystem 
functioning. Based on the existing fossil record, their rise to 
global dominance began in the Eocene with diversification and 
increases in abundance accelerating through the Oligocene and 
Miocene (Grimaldi and Agosti 2000; Dlussky and Rasnitsyn 
2002; LaPolla et al. 2013). This is despite the fact that ants were 

present as far back as at least the mid-Cretaceous; ants appear 
to have been a relatively modest component of terrestrial eco-
systems in the Mesozoic (Nel et al. 2004; Perrichot et al. 2008; 
Barden and Grimaldi 2014). Cretaceous ant communities were 
largely comprised of stem-group lineages, which filled sur-
prisingly diverse ecological roles (Barden and Grimaldi 2016), 
but all of which presumably did not survive into the Cenozoic 
following the Cretaceous–Paleogene mass extinctions. While 
the ant fossil record is rich, with over 700 described species 
from nearly 70 deposits (Barden 2017), there is a conspicuous 
absence of windows into the Paleocene. Until now, no defini-
tive ant-yielding deposits were known from any ages between 
~78 million-year-old Canadian Medicine Hat amber, the last 
glimpse into the Cretaceous and stem-ant lineages (McKellar 
et al. 2013), and ~55 million-year-old Mø clay from the Fur 
Formation in Denmark (Rust and Anderson 1999). Including 
the single species described from the Fur Formation, all 
Cenozoic ant fossils are so-called crown-ants and possess the 
same synapomorphies found in modern lineages. A potential 
exception to this may be a Paleocene species from Menat, 
France currently classified as an eumenine wasp, but that 
Archibald et al. (2018) speculated was a putative ant. Any fos-
sil ant evidence from the Paleocene is likely to yield important 
insights into a critical period of time following the close of the 
Mesozoic era when the composition of the ant fauna changed 
markedly, preceding a global rise to ecological dominance.

The Paskapoo Formation in Alberta, Canada is of Paleo-
cene age, and has yielded a variety of fossil arthropod speci-
mens (Wighton 1980; Kevan et al. 1981; Baker and Wighton 
1984; Wighton and Wilson 1986). Mitchell and Wighton (1979) 
first reported on a possible ant specimen from the Paskapoo 
Formation, but over the subsequent decades no further study 
was completed on the fossil. Here we describe this ant spec-
imen. The specimen is of particular interest with respect to 
fossil ants because the age of the Paskapoo Formation has been 
estimated to be of Tiffanian to late Paleocene (60.2–56.0 mil-
lion years old) (Fox 1990; Lerbekmo and Sweet 2000), placing 
it well within a critical time period after the Cretaceous—
within the 23-million-year long gap between the last window 
into ant evolution in the Cretaceous and the heretofore ear-
liest Cenozoic ants known from the Fur Formation. The pa-
leoclimate of the Alberta Plains of the Paleocene was likely 
warm-temperate, for which Fox (2011) speculated a similar 
modern habitat would be the current humid coastal plain of 
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the southeastern United States. Based on a collection of largely 
aquatic adult and larval insect fossils, Mitchell and Wighton 
(1979) suggested the Blackfalds site where the fossil ant was 
discovered was a forested backswamp (Fig. 1).

Institutional abbreviations.—UAIPC, University of Alberta 
Invertebrate Paleontology Collection, Edmonton, Canada.

Other abbreviations.—APS, length of anterior face of petiolar 
scale: length of anterior portion of petiole from posterior por-
tion of peduncle to tip of node; GL, maximum gaster length: 
maximum length of gaster from most anterior to most posterior 
point; GW, maximum gaster width: maximum length of gas-
ter from most ventral to most dorsal point; HL, head length: 
maximum length of head in lateral view, excluding mandibles; 
LHW, lateral head width: maximum width of head in lateral 
view; ML, mesosoma length: in lateral view, the distance from 
the posteriormost border of the putative metapleural lobe to 
the anteriormost border of the pronotum, excluding the neck; 
PDH, propodeum height: height of the propodeum as measured 
in lateral view from the base of the metapleuron to the maxi-
mum height of the propodeum; PPS, length of posterior face of 
petiolar scale: length of posterior portion of petiole from tip of 
node to margin with gaster; PRH, pronotum height: in lateral 
view, the maximum height from the furthest ventral point of 
the pronotal margin to the furthest dorsal point of the pronotal 
margin; TL, total length: HL+ML+GL.

Material and methods
This study is based on a single compression fossil ant from 
fine-grained argillaceous limestone of the Paskapoo Formation 
(Alberta, Canada). The specimen was collected from the 
Blackfalds site of Mitchell and Wighton (1979; Fig. 1) and is 
deposited in the University of Alberta Fossil Insect Collection. 
The fossil specimen was immersed in 95% ethanol for exam-
ination and photography. All measurements were taken using 

a Leica MZ16 dissecting microscope with a stage micrometer, 
recorded to the nearest 0.001 mm, and rounded to two decimal 
places for presentation. Digital color images were created us-
ing a Q-imaging digital camera attached to a Leica MZ16 dis-
secting microscope and Syncroscopy Auto-Montage software.

Systematic palaeontology
Family Formicidae Latreille, 1809
Subfamily Aneuretinae Emery, 1913
Genus Napakimyrma nov.
Type species: Napakimyrma paskapooensis sp. nov.; by monotypy, see 
below.
Etymology: Combination of the Cree (indigenous people of Alberta) 
napaki, flat and the Greek myrma, ant.

Diagnosis.—As for the type species by monotypy.

Napakimyrma paskapooensis sp. nov.
Fig. 2.
Etymology: Toponym for the Paskapoo geological formation.
Holotype: UAIPC 6300, part (Fig. 2A–C) and counterpart (the part 
holds nearly the entire specimen; the counterpart consists of a small 
portion of the gaster and the faintest outline of part of a leg). Worker 
specimen laterally compressed.
Type locality: Blackfalds Insect and Plant Site, Dennis Wighton site 1, 
downstream from confluence with Blindman River on left bank of Red 
Deer River, Alberta, Canada.
Type horizon: Tiffanian to late Paleocene (Fox 1990; Lerbekmo and 
Sweet 2000).

Diagnosis.—Large worker ant (TL: 6.8 mm) with extended an-
terior petiolar peduncle comprising approximately 50% of total 
petiole length and distinct angular dorsal propodeal margin; 
dorsal face of the propodeum long; petiolar node very high, 
~2/3 of petiole length; petiole with gradually rounded ventral 
margin.
Description.—Laterally compressed worker specimen; overall 
large (TL: 6.8 mm), but due to preservation details of the cuticle 
such as sculpturing or setal patterns are not visible. Most head 
features are not clear but head may have been longer than broad 
based on appearance in lateral view, antennae not preserved; 
distal end of mandible visible along with part of an apical and 
an immediate subapical tooth which appear to be equal in size; 
anterior face of pronotum rises steeply toward dorsum (at ca. 
45° angle); pronotum with prominent rounded dorsum; prop-
leuron appears faintly visible as preserved in lateral view; meta-
notal area distinctly “v-shaped” with sharp posterior declivity; 
anterior portion of propodeum with distinct right angle lead-
ing to long, flat dorsal face; junction of dorsal and declivitous 
posterior propodeal faces meet at an obtuse angle; declivitous 
margin long and steep; propodeum height and length approx-
imately equal. Portions of a single putative foreleg preserved 
as disarticulated femur, tibia, and portion of the tarsus; femur 
wide, approximately 2× width of tibia; single tibial spur visible. 
Metacoxa present and articulated behind and underneath the 
petiole as preserved. Petiole with long anterior peduncle in-
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Fig. 1. Map of Western Canada showing type locality (asterisked) of Na-
pakimyrma paskapooensis.
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Fig. 2. Aneuretine ant Napakimyrma paskapooensis gen. et sp. nov. (holotype UAIPC 6300) from the Paleocene Paskapoo Formation at Dennis Wighton 
site 1 of Blackfalds Insect and Plant Site. Automontage generated photographs (A, B), line drawing (C).
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clined ventrally; petiolar node large and triangular; ventral mar-
gin of petiole slightly concave underneath node; petiole height 
at its greatest approximately 2/3 petiole length; gaster large 
and rotund; G1–G3 are visible on specimen. Measurements (in 
mm): TL, 6.8; HL, 1.57; LHW, 0.55; ML, 2.42; PRH, 1.14; PDH, 
0.72; APS, 0.33; PPS, 0.35; GW, 2.39; GL, 2.81.
Remarks.—Because the gastral cuticle is significantly less 
rigid than that of thoracic segments in ants, the large size of the 
gaster appears to be largely preservational. The femur is prob-
ably distorted too, appearing wider than it would have been in 
life. This species is diagnosable from all other North American 
fossil ants by an extended anterior peduncle, sinuous ventral 
margin of petiole and angular dorsal propodeal margin.
Stratigraphic and geographic range.—Type locality and hori-
zon only.

Concluding remarks
There are three morphological apomorphies known for the 
Aneuretinae following Bolton (2003) and Boudinot (2015): 
(i) petiole with a long anterior peduncle; (ii) helcium attached 
high on anterior face of first gastral segment; (iii) postscler-
ites of first gastral segment (abdominal segment III) reduced. 
These apomorphies, however, are based largely on the ex-
tant Aneuretus simoni Emery, 1893, the only extant species 
known within the subfamily. For the discussion below we ex-
clude Burmomyrma rossi Dlussky, 1996 (known from a sin-
gle partial alate specimen from Burmese amber) from the 
Aneuretinae. Lucena and Melo (2018) provide convincing evi-
dence that this species is not in fact an ant but rather belongs in 
the Falsiformicidae. Despite the fact there are now eight fossil 
genera formally placed within the Aneuretinae, there is dis-
agreement regarding the validity of these extinct taxa, which 
may change the interpretation of apomorphies for aneuretines 
(Bolton 2003; Boudinot 2015). According to Boudinot (2015) 
only Paraneuretus and Protaneuretus, both known from Baltic 
amber, can be definitively ascribed to the Aneuretinae. If we 
consider the controversial placement of several of the fossil 
genera, apomorphies for the aneuretines become less certain, 
except perhaps for the petiole possessing a long anterior pe-

duncle. In total, there are now 11 described aneuretine species 
from eight fossil deposits (Table 1) and indeed many of these 
assignments are not supported by the synapomorphies identi-
fied by Bolton (2003), particularly the elongated anterior pe-
duncle. Cananeuretus occidentalis Engel and Grimaldi, 2005 
from Campanian Medicine Hat amber of Canada appears to 
possess an elongate anterior peduncle however no clear lateral 
view is possible (Engel and Grimaldi 2005). Aneuretellus de-
formis Dlussky, 1988 from Russian Sakhalin amber possesses 
a slight or absent petiole node as figured, and so may possess 
an elongate peduncle, there are however, no images of the spec-
imen itself (Dlussky 1988). It is worth noting that until recently 
Sakhalin amber was thought to be of Paleocene age, but a recent 
revaluation of the chironomid fauna of the deposit has suggested 
it may be of Eocene origin (Baranov et al. 2015). Mianeuretus 
eocenicus Dlussky and Rasnitsyn, 2002 from Green River is 
visible from above only preventing a clear assessment of petiole 
structure. From Baltic amber, Paraneuretus and Protaneuretus 
succineus Wheeler, 1915 appear as the clearest aneuretine taxa 
with definitively elongate peduncles. Pityomyrmex tornquisti 
Wheeler, 1915 from Baltic amber was originally placed within 
Dolichoderinae (Wheeler 1915) and later moved to Aneuretinae 
by Dlussky and Rasnisyn (2009), although the type is lost and 
neither the figure nor description indicate the structure of the 
petiole. Unlike its Baltic congener, Paraneuretus dubovikoffi 
Dlussky, Rasnitsyn, and Perfilieva, 2015 from Bol’shaya Sve-
tlovodnaya in Russia is described as possessing a “short pe-
duncle” and, while the figured specimen possesses an aneu-
retine-like petiole, there are no images of the specimen itself 
(Dlussky et al. 2015). Mianeuretus mirabilis Carpenter, 1930 
from the Florissant Formation is preserved with a dorsal view 
only, restricting interpretations for petiole shape. Britaneuretus 
anglicus Cockerell, 1915 from the Bouldnor Formation was 
first described by Cockerell (1915) as Dolichoderus anglicus 
Cockerell, 1915 within the Dolichoderinae and recently placed 
within Aneuretinae by Dlussky and Perfilieva (2014) although 
described with “no petiolar node” and thus no peduncle. For 
our purposes here we will only consider Paraneuretus longi-
cornis Wheeler, 1915, Paraneuretus tornquisti Wheeler, 1915, 
and Protaneuretus succineus Wheeler, 1915 plus Aneuretus 
as belonging to the Aneuretinae, while Aneuretellus deformis 

Table 1. Described fossil anueretine taxa. * indicates large uncertainty regarding subfamily placement based on assumption of long anterior 
 peduncle as a synapomorphy for Anueretinae; ** indicates plausible but unconfirmed placement.

Taxon Locality Age Reference
Cananeuretus occidentalis** Medicine Hat Amber 84.9–70.6 Engel and Grimaldi 2005
Napakimyrma paskapooensis Paskapoo Formation 60.2–56.0 this study
Mianeuretus eocenicus* Green River 53.5–48.5 Dlussky and Rasnitsyn 2002
Aneuretellus deformis** Sakhalin Amber 47.8–41.3 Dlussky 1988
Paraneuretus longicornis Baltic Amber 47.8–41.3 Wheeler 1915
Paraneuretus tornquisti Baltic Amber 47.8–41.3 Wheeler 1915
Pityomyrmex tornquisti* Baltic Amber 47.8–41.3 Wheeler 1915; Dlussky and Rasnitsyn 2002
Protaneuretus succineus Baltic Amber 47.8–41.3 Wheeler 1915
Paraneuretus dubovikoffi* Bol’shaya Svetlovodnaya 37.2–33.9 Dlussky et al. 2015
Mianeuretus mirabilis* Florissant 37.2–33.9 Carpenter 1930
Britaneuretus anglicus* Bouldnor Formation, Isle of Wight 37.2–33.9 Cockerell 1915; Antropov et al. 2014
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Dlussky, 1988 and Cananeuretus occidentalis Engel and Gri-
maldi, 2005 represent potential members of the subfamily that 
may be confirmed with further study.

Our placement of N. paskapooensis within the Aneuretinae 
is based primarily on the structure of the petiolar peduncle. 
There are no other subfamily placements that would accommo-
date the anterior peduncle coupled with an absence of other sub-
familial synapomorphies (e.g., a constricted gaster indicating the 
specimen as potential member of the Ponerinae) observed in N. 
paskapooensis. Also, as is seen in Aneuretus, Paraneuretus, and 
Protaneuretus the peduncle is attached very low to the propo-
deum and is directed dorsally. The placement of the helcium is 
high in Aneuretus and Protaneuretus, but not in Paraneuretus. 
It appears the helcium is not placed high in N. paskapooensis 
either, but given the condition of the gaster it is difficult to be 
certain of its actual placement. Additionally, the overall shape of 
the mesosoma of N. paskapooensis resembles that of Aneuretus 
and Paraneuretus, in particular the angular anterior face of the 
propodeum is similar to A. simoni Emery, 1893. Napakimyrma 
paskapooensis has some unique morphological features worth 
noting. The dorsal face of the propodeum is unusually long, and 
this does not appear to be due to preservation but rather a reflec-
tion of its true shape. The node of the petiole is also very high, 
certainly the highest observed among any other aneuretines, al-
though this could be exaggerated by preservational distortion. 
The high petiolar node and very large and round gaster initially 
suggested possible placement within the Formicinae, but the an-
terior petiolar peduncle combined with a petiole node height 
that is nearly equal to the total petiole length is unlike anything 
seen among the formicines. These unique features may hint at 
a greater historic diversity for the now monotypic Aneuretinae. 
As additional potential aneuretine fossil material is uncovered, 
it is important to consider the need for flexibility in defining 
synapomorphies for a presently relictual lineage that likely ex-
hibited greater morphological variation in the past.

The placement of N. paskapooensis within Aneuretinae 
makes it the oldest known Cenozoic ant from any subfamily. 
There are at least four relatively diverse Cenozoic rock fossil 
deposits that contain ant fossils: Florissant (Carpenter 1930), 
Green River (Dlussky and Rasnitsyn 2002), Kishenehn (LaPolla 
and Greenwalt 2015), and Okanagan Highlands (Archibald et 
al. 2006, 2018). There are three other fossil aneuretines de-
scribed from North American deposits: Cananeuretus occiden-
talis Engel and Grimaldi, 2005 from Canadian amber (Engel 
and Grimaldi 2005) and one species each of Mianeuretus from 
the Florissant (Carpenter 1930) and from the Green River 
(Dlussky and Rasnitsyn 2002) (but see above). Given the de-
finitive presence of aneuretines from Baltic amber, their pres-
ence within the Eocene of North America remains plausible 
but the fossils warrant further investigation. Certainly, the dis-
covery here of a Paleocene aneuretine increases the need to 
understand the diversity of the subfamily through time. Given 
the lack of Paleocene ant fossils, additional material from the 
Paskapoo will provide other windows into the fossil ant fauna 
which will ultimately provide a sharper picture of ant evolution 
at the beginning of the Cenozoic.
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