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ABSTRACT

Here I report newly recognized material from an enigmatic carnivoran, Pal-
aeogale (Carnivora: Feliformia). A peculiar specimen of Palaeogale was recovered 
during a field survey in the lower Scenic Member of the Brule Formation, White 
River Group in Badlands National Park, South Dakota. The stratigraphic prov-
enance for this specimen is the Lower Nodular Zone of the Scenic Member. 
This unit is one of the principal referred stratigraphic sections representing the 
Late Early Orellan North American Land Mammal Age, also referred to as the 
Miniochoerus affinis Interval Zone. Palaeogale sectoria is the only species known 
from the familial or generic level to occur in characteristic Orellan faunae as well 
as the overall White River Group. This new specimen exhibits significant mor-
phological character variations, atypical from other known species of Palaeogale. 
I recognize and describe a new species, Palaeogale evanoffi. In P. evanoffi, the m2 
is reduced, exhibited by the loss of the posterior alveolus. Also, this specimen 
exhibits an anterior expansion of the masseteric fossa, reconstructed as causing 
the masseter to be positioned parallel with the tooth row and terminating below 
the posterior of the m1 trigonid. Previously described Palaeogale species are nearly 
indistinguishable from each other aside from minor dental characters. All previ-
ously recognized species (P. sectoria, P. minuta, P. dorothiae, etc.) exhibit double-
rooted m2 with two distinct alveoli and a masseteric fossa directed downward, 
increasing distance from the tooth row anteriorly at nearly a 45º angle with the 
anterior margin and terminating below m2 or the posterior portion of the m1 
talonid. However, P. evanoffi exhibits affinities trending towards the complete 
loss of m2, as was observed in the overlooked and virtually unstudied Palaeogale 
sanguinarius, from the Early Arikareean North American Land Mammal Age of 
Wyoming. This study makes a minor addition to the biodiversity of Palaeogale 
in North America, being the fourth species of this genus known exclusively from 
the continent.

ZooBank.org registration LSID: urn:lsid:zoobank.org:pub:AA358EF1-
B7A2-4D18-A50A-7359B5F9897A Published on 11 December 2021.
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INTRODUCTION

Palaeogale is a widespread Holarctic carnivoran, occurring from late Late 
Eocene to Miocene and is notably rare within any respective fauna. Though a 
few skulls of P. sectoria are known, nearly all referable and comparative mate-
rial is fragmentary, with dentary material possessing the primary characters for 
distinguishing any included species. Herein, I review Palaeogale taxonomy, bio-
geographic and biochronologic distribution, and a description of a new species 
discovered from Badlands National Park, South Dakota.

The scarcity and fragmentary nature of Palaeogale material has stemmed from 
a history of taxonomic ambiguity. The genus was originally classified within 
the Mustelidae (Suborder: Caniformia). Further study, incorporating detailed 
descriptions of the auditory region, resulted in corresponding conclusions that 
Palaeogale belongs to the Feliformia with affinities to the Viverravidae (Hunt 
1974, 1989; Flynn and Galiano 1982). Flynn and Galiano (1982) repositioned 
Palaeogale and Viverravidae within the Viveravoidea (Feliformia: Aeluroidea). 
Hunt (1989) also concluded that Palaeogale represented a relict lineage of the 
viverravids based on basicranial anatomy with focus on the auditory region, par-
ticularly with a single-chambered auditory bullae with no distinct separation of 
the ectotympanic and entotympanic chambers as seen in basal aeluroids. Flynn 
et al. (1988) suggested that Palaeogale should be designated as Carnivora incertae 
sedis due to “unambiguous synapomorphies with either Feliforma or Caniforma” 
(see also Baskin and Tedford 1996; Baskin 1998).

Martin and Lim (2001) erected the family Palaeogalidae within Feliformia 
along with the inclusion of the new genus and species Cryptailurus tedfordi. 
Cryptailurus exhibited more cranial characters that demonstrated affinities with 
the Feliformia, including the separation of the ectotympanic and entotympanic 
chambers, as opposed to Hunt’s (1989) observations. Palaeogale and the associ-
ated family’s position within Feliformia were further reinforced though phylo-
genetic analysis, with Palaeogalidae positioned as the basal-most feliform (Wang 
and Zhang 2015). Barrett et al. (2020) disputed the validity of the family and 
suggested the family is polyphyletic based on their observations within Cryptailu-
rus tinaynakti. For this study, Palaeogalidae is considered valid until further 
analysis can test the validity of the family and phylogenetic positions of genera.

In North America, the genus Bunaelurus and its type species, B. lagophaga, 
have presented some confusion due to a vague and scant early description (Cope 
1873). Subsequently, Bunaelurus hasn’t demonstrated significant character dif-
ferences to distinguish the taxon from Eurasian Palaeogale and has since been 
synonymized (Simpson 1946; Galbreath 1953). Several species within Bunae-
lurus (B. lagophaga, B. infelix, B. parvulus, B. ulysses) were repositioned within 
Palaeogale and were ultimately synonymized with P. sectoria (de Bonis 1981; 
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Baskin and Tedford 1996). De Bonis (1981) conducted the only comprehensive 
review of Holarctic Palaeogale species since Simpson (1946), and synonymized 
confusing or problematic species. Only four species were recognized, P. sectoria, 
P. dorothiae, P. minuta, and P. hyaenoides (de Bonis 1981). Morlo (1996) also 
recognized P. felina, P. postfelina, while erecting P. praehyaenoides. Baskin (1998) 
maintained the North American records for P. sectoria and P. dorothiae, but also 
recombined Plionictis sanguinarius (Loomis 1932) into Palaeogale without further 
discussion or analysis.

Four species are formally recognized from the Paleogene in the Great Plains, 
adjacent Rocky Mountain regions, the Gulf Coast, and Pacific Northwest (P. sec-
toria, P. dorothiae, P. minuta, and P. sanguinarius), ranging from the Late Eocene 
to Early Miocene epochs (Figure 1). Only P. sectoria has been reported from the 
White River Group, ranging from the Chadronian to Orellan North American 
Land Mammal Ages (NALMAs). One of the oldest occurrences of P. sectoria is 
from the main pocket of the Pipestone Springs local fauna in the Climbing Arrow 
Member, Renova Formation (Middle Chadronian NALMA; Ch3) of Montana 
(Simpson 1946; Tabrum et al. 1996). Lofgren et al. (2017) added an additional 
specimen of P. sectoria from the Pipestone Springs local fauna. Love et al. (1976) 
also refer to Palaeogale sp. from a Chadronian (Ch2) fauna within the White 
River Formation, Emerald Lake locality, south of Yellowstone National Park, 
Wyoming. These two occurrences in Montana and Yellowstone are the only speci-
mens of the genus Palaeogale acknowledged from Eocene-aged deposits. Material 
attributed to P. sectoria is known from Orellan faunae from the Cedar Creek 
Member of the Brule formation in Colorado (Simpson 1946; Galbreath 1953), 
Late Orellan Cook Ranch local fauna (Or4) in Montana (Tabrum et al. 1996), 
the lower Brule Member of the White River Formation in Wyoming (Evanoff et 
al. 1992), and the Cypress Hills Formation in Saskatchewan (Storer 1996). There 
are only four published occurrences of P. sectoria from South Dakota, exclusively 
from the lower Scenic Member (Or1-2), and only three specimens have been 
formally described (PM 13588, AMNH 38825, and BADL 63558) (Simpson 
1946; Boyd and Welsh 2014). Clark et al. (1967) cited a singular occurrence 
Palaeogale from the SDSM Open Plains Fauna without providing a specimen 
number or description but is likely referring to SDSM 6190 (also catalogued as 
BADL 45687) based on cross referencing the literature with collection records. 
Based on observations, the characters of SDSM 6190/BADL 45687 are consis-
tent with P. sectoria.

Palaeogale dorothiae makes its first appearance within the Wounded Knee Fauna 
during the Early Arikareean NALMA (Macdonald 1963, 1970) and is unofficial-
ly documented in contemporaneous sites in Nebraska (Swisher 1982). Santucci 
(1991) also recorded a single occurrence of P. dorothiae from the “Middle Sharps” 
(Early Arikareean; Ar1) at Badlands National Park in his Master’s thesis. Plionici-
tis sanguinarius (Loomis 1932), recombined as Palaeogale sanguinaurius by Baskin 
(1998), is known only by the holotype from the “Lower Rosebud” of Wyoming, 
earliest Arikareean (Ar1). Palaeogale dorothiae was more recently described from 
the Kimberly Member (Ar3) of the John Day Formation at John Day Fossil Beds 
National Monument, Oregon (Famoso and Orcutt in press). Another, indeter-
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Figure 1. Biochronologic and biogeographic ranges for Palaeogalidae (Palaeogale and 
Cryptailurus) in North America (see Introduciton for details), based on previous literature. 
Abbreviation Guide: P.sc = P. sectoria; P.m = P. minuta; P.d = P. dorothiae; P.e = P. evanoffi;
P.sg = P. sanguinarius; P.sp. = Palaeogale sp.; C.te = C. tedfordi; C.ti = C. tinaynakti.

Figure 1. Biochronologic and biogeographic ranges for Palaeogalidae (Palaeogale and 
Cryptailurus) in North America (see Introduction for details), based on previous litera-
ture. Abbreviation Guide: P.sc = P. sectoria; P.m = P. minuta; P.d = P. dorothiae; P.e 
= P. evanoffi; P.sg = P. sanguinarius; P.sp. = Palaeogale sp.; C.te = C. tedfordi; C.ti = 
C. tinaynakti.
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minate specimen was identified from the Turtle Cove Member of the John Day 
Formation (Ar1), providing the only known occurrences of Palaeogale from the 
Pacific Northwest (Famoso and Orcutt in press). Patton (1969) cites a question-
able specimen of Palaeogale from the I-75 local fauna (Whitneyan or Early Arika-
reean NALMA) from Florida. Palaeogale minuta, previously known from Eurasia 
only, has been described from the Early Arikareean (Ar2) Brooksville 2 local 
fauna, Florida (Hayes 2000). Hayes (2000) extended the North American range 
of P. minuta by including material from the Late Arikareean (Ar2-3) SB-1A local 
fauna, previously described by Frailey (1978). Bailey (2004) reported 3 speci-
mens of Palaeogale sp. from the Stage Hill I local fauna at Wildcat Hills (Ar3) 
in the Nebraska panhandle. A questionable specimen of Palaegoale was reported 
from Syndyoceras Hill, at the same level of the Agate Springs Fossil Quarries in 
Nebraska (Ar4), by Cook and Macdonald (1962). De Bonis (1981) reported the 
last North American occurrence, P. cf. minuta, from the Aletomeryx Quarry of 
the Runningwater Formation (Early Hemingfordian NALMA; He1) in Cherry 
County, Nebraska. There are no later North American occurrences of Palaeogale. 

The genus Cryptailurus is a recently discovered carnivoran that might have 
affinities to Palaeogale, but deviates significantly in its dental characters (Martin 
and Lim 2001). Cryptailurus is included here to complete the range informa-
tion for the currently known Palaeogalidae. Martin and Lim (2001) describe 
Cryptailurus tedfordi from the Early Hemingfordian (He1) Runningwater Forma-
tion of Nebraska, and Barrett et al. (2020) describe Cryptailurus tinaynakti from 
the Late Hemingfordian (He2) Mascall Formation of Central Oregon. 

Although all Palaeogale species, with the exception of P. dorothiae, are known 
through the Oligocene of Eurasia (see de Bonis 1981; Morlo 1996; Russell and 
Zhai 1987), the oldest known Palaeogale specimens are from the Chadronian 
NALMA (Late Eocene) of North America. Considering the known distribution 
of Palaeogale along with the scant and sporadic fossil record makes it difficult to 
determine its biogeographic ancestral origin. 

The 2016 paleontological survey in Badlands National Park produced a frag-
mentary dentary of Palaeogale (BADL 64042) with unique characters that are 
divergent from the typically known P. sectoria. These same characters, described 
herein, also differ f rom o ther Palaeogale s pecies k nown f rom P aleogene s ites 
elsewhere in North America and Eurasia. A systematic review included in this 
study concludes that BADL 64042 can be distinguished apart from previously 
established Palaeogale species, based on size-independent characters.

Institutional Abbreviations—AMNH, American Museum of Natural His-
tory, New York, New York; BADL, Badlands National Park, Interior, South 
Dakota; F:AM, Frick Collection, American Museum of Natural History, New 
York, New York; JODA, John Day Fossil Beds National Monument, 
Kimberly, Oregon; UNSM, University of Nebraska State Museum, Lincoln, 
Nebraska.
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GEOLOGIC AND BIOCHRONOLOGIC SETTING

BADL 64042 was recovered within the Lower Nodular Zone, Scenic Member 
of the Brule Formation, White River Group. Higher stratigraphic resolution 
places the specimen approximately 2 meters below the contact with the middle 
Scenic Member, based on detailed stratigraphy provided by Evanoff et al. (2010). 
The stratigraphic origin of the specimen suggests that BADL 64042 is within 
the Miniochoerus affinis interval zone (Prothero and Whittlesey 1998) or Or2 
(Janis et al. 2008). However, a skeleton that appears to represent an occurrence 
of Miniochoerus gracilis (BADL 64027), from the same survey area, suggests the 
possibility that the locality is approximate to the Or2-Or3 transition.

SYSTEMATIC PALEONTOLOGY

Class MAMMALIA Linnaeus 1785
Order CARNIVORA Bowdich 1821

Suborder FELIFORMIA Kretzoi 1945
Family PALAEOGALIDAE Martin and Lim 2001

Palaeogale von Mayer 1846

Palaeogale evanoffi sp. nov.

Holotype—BADL 64042, left dentary fragment with m1 and alveolus for m2 
(Figures 2 and 3).

Etymology—Named in honor of Dr. Emmett Evanoff of the University of 
Northern Colorado, Greeley, Colorado. Dr Evanoff initiated the field study 
that led to this discovery and has made significant contributions to enhancing 
stratigraphic understanding of the White River Group, which has helped tremen-
dously in refining faunal distributions therein.

Locality and Horizon—North Unit, Badlands National Park, Pennington 
County, South Dakota. Lower Nodular Zone, Scenic Member, Brule Formation, 
White River Group (Minichoerus affinis Interval Zone; Or2). Specific site infor-
mation is protected under federal law. Precise locality information is available 
to qualified researchers upon request via the on-staff Paleontologist at Badlands 
National Park.

Diagnosis—Palaeogale with a single root at the m2 position; the masseteric 
fossa is shallow, anteriorly elongate, and terminates below the posterior trigonid 
of m1; dorsal margin of the masseteric fossa is oriented parallel to the tooth row 
and positioned adjacent to the tooth row; the fossa for the deep temporalis is 
weakly developed, with the anterior margin terminating at m1 trigonid. Molar 
length = 5.5 mm; Molar width = 1.7 mm; Crown height = 3.7 mm; Jaw depth 
at anterior M1 = 4.0 mm.

Discussion—The m1 is the only feature in the dentary that demonstrates 
the affinities of BADL 64042 as Palaeogale. The m1 morphology is typical of 
Palaeogale with the thin, bladed carnassial, complete loss of the metaconid, and 
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absence of a talonid basin. The protoconid of the m1 is expanded anteriorly as 
in P. sectoria and P. minuta, and unlike P. dorothiae. The m1 talonid has a single 
trenchant cusp, with the trench oriented labio-lingually. Overall m1 morphology 
is consistent with other specimens of Palaeogale housed and observed at AMNH 
(including F:AM), BADL, SDSM and UNSM, which have the m2 or associated 
alveoli visible (see Appendix).

One of the distinguishing features of BADL 64042 is the morphology of a 
single, circular alveolus at the m2 position, suggesting a reduced and single-
rooted m2. Nearly all other known species of Paleogale (P. sectoria, P. dorothiae, P. 
minuta, P. postfelina, P. praehyaenoides, and P. hyaenoides) possess a double-rooted 
m2. In these other species of Palaeogale, the root of m2 is typically bifurcated, 
with two separate alveoli. F:AM 27579 (Palaeogale gigantea [nomen nudum]; see 
also Appendix) exhibits the only observed variation of the double-rooted m2, 
where the roots and adjacent alveoli are conjoined. Although the dentary of 
BADL 64042 exhibits some damage, the bone of the posterior dentary is more 
labio-lingually constricted and thin, due to proximity to the masseteric fossa. This 
constriction does not allow space for the posterior m2 root, which would result 
in size reduction of m2 and the loss of a posterior alveolus. De Bonis (1981) 
cites m2 reduction with more derived Palaeogale species. The loss of separation of 
the two alveoli in m2 is one form of individual variation in previously described 

 

 
Figure 2. Left dentary of Palaeogale evanoffi, BADL 64042, holotype. Occlusal (top), labial 
(middle), and lingual (bottom) views. The arrow above marks the singular alveolus for m2. 
 

Figure 2. Left dentary of Palaeogale evanoffi, BADL 64042, holotype. Occlusal (top), 
labial (middle), and lingual (bottom) views. The arrow above marks the singular alveolus 
for m2.
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Palaeogale, which does not result in the loss of the posterior alveolus (de Bonis 
1981). However, the m2 remains double rooted, separate or conjoined, in all 
the aforementioned taxa except for the overlooked holotype of P. sanguinarius 
(Loomis 1932; Baskin 1998). Palaeogale sanguinarius lacks the m2 altogether 
(Loomis 1932). Loomis’s (1932) description includes a dental formula with only 
one lower molar (m1). Baskin (1998) was the only author that recognized Plion-
ictis sanguinarius as Palaeogale, but the variable absence of m2 within the generic 
characterization was not mentioned. It is possible that P. evanoffi represents an 
ancestral character state of a reduced m2, eventually leading to complete loss of 
the m2, as observed in the younger P. sanguinarius. This evidence suggests a more 
thorough examination of the P. sanguinarius type specimen is needed to verify the 
validity of Baskin’s (1998) reclassification and relationship with other Palaeogale.

The muscular morphology of the dentary displays discernable differences in 
comparison to other Palaeogale (see Figures 2 and 3). The morphology of the 
masseteric fossa exhibits the most significant morphological difference in its 
anterior extension, directed adjacent to the tooth row. In other Palaeogale spe-
cies, the masseteric fossa is deep and well-developed with a bony lip along the 
antero-dorsal margin (Figure 3). The dorsal margin is directed antero-ventrally 
at a nearly 45º angle, increasing the distance of the masseter and the molar row 
anteriorly than in other Palaeogale species. The attachment site for the deep tem-
poralis is also discrete as opposed to other Palaeogale, with a weakly developed 
fossa reaching the posterior margin of the m1. Other Palaeogale exhibit a well-
developed fossa with a bony lip bordering the anterior and dorsal margins of the 
deep temporalis, with the anterior margin reaching midway ventral to the m2.

 
Figure 3. Line drawings comparing views of muscular insertions on the labial side of the 
mandible and m2 (modified from de Bonis 1981) in P. sectoria (left) and BADL 64042 (right). 
Note that the presence of m2 and posterior dentary in the line drawing for BADL 64042 are 
extrapolated based on the described morphology. 1: superficial temporalis, 2: intermedial 
masseter, 3: superficial masseter, 4: medial pterygoidal. 

Figure 3. Line drawings comparing views of muscular insertions on the labial side of the 
mandible and m2 (modified from de Bonis 1981) in P. sectoria (left) and BADL 64042 
(right). Note that the presence of m2 and posterior dentary in the line drawing for BADL 
64042 are extrapolated based on the described morphology. 1: superficial temporalis, 2: 
intermedial masseter, 3: superficial masseter, 4: medial pterygoidal.
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DISCUSSION AND CONCLUSION

Palaegale evanoffi is the newest addition to the diversity of Palaeogale in North 
American and is the third species exclusively known from the continent, includ-
ing P. dorothiae and the subjectively synonymized P. sanguinarius. The morpholo-
gy of the m2 and the anterior expansion of the masseteric fossa exhibit variations 
beyond reasonable parameters of individual variation, ontogenetic variation, and 
sexual dimorphism. Other Feliformia are not known to exhibit a similar complex 
of variations, or none that have been previously observed or recognized. The fam-
ily Nimravidae represents another near-basal position within the Feliformia, and 
some taxa express individual variation regarding the presence or absence of m2 
(Peigné 2003; Barrett 2016). Either presence or absence of m2 is the dominant 
character in some nimravid taxa, while the alternate presence or absence of the 
tooth is atypical (Peigné 2003). For example, the m2 is absent in less than 3% of 
Nimravus intermedius, absent in 80% of Nimravus brachyops, and entirely absent 
in Hoplophoneus (Peigné 2003). However, m2 morphology remains consistent, 
single-rooted when present, with each respective taxon (Peigné 2003). Variations 
of the m2 in nimravids (e.g., size) exist at generic or specific levels. An enlarged 
m2 with distinct paraconid and protoconid are present and used to help distin-
guish Dinictis from other nimravids (Peigné 2003). Regardless of m2 variations, 
dentary morphology appears unaltered outside of m2 presence or loss, with no 
shortening of the dentary posterior to m1 and no reconstruction or repositioning 
of muscle attachments (Peigné 2003; Barrett 2016). 

Characters used to separate previously described Palaeogale species were distin-
guished primarily by size and a few size-independent characters. For example, P. 
minuta is distinguished from other Palaeogale by its smaller size and the loss of 
P1 (de Bonis 1981). The loss of the posterior accessory cusp on p4 has been used 
to distinguish P. dorothiae from other species and the protoconid does not extend 
anteriorly (Macdonald 1963). Macdonald (1963) expressed some trepidation in 
his classification of P. dorothiae, but felt the characters justified distinguishing 
the taxon. The m1-2 in BADL 64042 appear to have been fully erupted, so a 
variation expressed during an earlier ontogenetic stage seems highly unlikely. Pa-
laeogale specimens have variable size ranges from gracile to large forms. Simpson 
(1946) suggested these size ranges might be due to sexual dimorphism, with the 
smaller specimens being female and larger specimens being male, as is observed 
in other carnivorans. However, Simpson (1946) did not regard his suspicions 
and maintained separate taxa based on size. Simpson’s (1946) suspicion on size 
variability was reaffirmed by de Bonis (1981). De Bonis (1981) claimed that Pa-
laeogale was morphologically conservative but did have a large size range within 
the species, which was also supported by Famoso and Orcutt (in press).

There are some inconsistencies with size classification, particularly with P. 
dorothiae. P. dorothiae was described as the largest species (de Bonis 1981; Hayes 
2000). However, the type specimen of P. dorothiae (SDSM 53326) as well as the 
JODA material measure well within the range of P. sectoria (Famoso and Orcutt 
in press). Palaeogale evanoffi also measures within the wide range of P. sectoria. 
I would agree that size is not entirely reliable in distinguishing taxa while size-
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independent characters are preferred to separate taxa as demonstrated by previous 
authors (de Bonis 1981; Macdonald 1963; Hayes 2000; Famoso and Orcutt in 
press).

The reduction or loss of m2, providing a potential evolutionary relationship be-
tween P. evanoffi and P. sanguinarius, warrants further examination. Further study 
and detailed description are also needed to reconcile the reassignment of P. san-
guinarius into Palaeogale. Also, more specimens of Palaeogale have been recovered 
in the Great Plains region since previous examinations, where specimens exist in 
museum collection records, but not in literature (see Appendix). For instance, 
F:AM 27592 is catalogued as Palaeogale gigantea, but there is no published record 
of this taxon. Palaeogale is the appropriate genus designation for F:AM 27592, 
but the species should be considered nomen nudum. A detailed examination of 
these supplemental specimens might clarify variations within the genus as well as 
provide new biogeographic and biochronologic ranges. For example, Palaeogale 
from characteristic Whitneyan fauna exists in museum collections, but uncon-
firmed in literature and have yet to be described. Future study stemming from 
this research will supplement the already scarce record of specimens in the Great 
Plains Region. Increasing the sample-size of this enigmatic feliform may enhance 
understanding about morphologic plasticity, diversity, and potential dispersal of 
Palaeogale in North America.
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APPENDIX

SPECIMENS OBSERVED IN MUSEUM COLLECTIONS

All specimens listed here were observed in this study and possessed the m2 or 
were edentulous with the associated alveoli. Note that all specimens listed here 
might not be referenced in previous literature, and therefore, not represented in 
Figure 1.

1.  Hsanda Gol Formation, Mongolia (Early Oligocene): Bunaelurus ulysses 
holotype (AMNH 19004; synonym of Palaeogale sectora) B. ulysses (syn-
onym of Palaeogale sectoria; AMNH 85230, AMNH 85229, AMNH 
2111, AMNH 84218, AMNH 21631, AMNH 19131, AMNH 19004, 
AMNH 19132, AMNH 19018, AMNH 19133, AMNH 84219, AMNH 
81391, AMNH 19012, AMNH 85231, AMNH 21667, and AMNH 
21652); Bunaelurus parvulus holotype (AMNH 19013; synonym of Pa-
laeogale sectoria); B. parvulus (synonym of Palaeogale sectoria; AMNH 
21653); Palaeogale sp. (AMNH 28335; AMNH 50289).
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2.  Runningwater Formation, Aletomeryx Quarry (Early Hemingfordian; 
He1), Nebraska: Palaeogale cf. minuta (AMNH 25465); Palaegale sp. 
(AMNH 126889).

3.  Quercy (Early Oligocene), France: Palaeogale sectora (AMNH 10091); 
Palaeogale sp. (AMNH 55350).

4.  Cedar Creek, Colorado: Bunaelurus lagophagus holotype (AMNH 6812; 
synonym of Palaeogale sectoria).

5.  Climbing Arrow Member, Renova Formation, Pipestone Springs (Middle 
Chadronian; Ch3), Montana: Bunaelurus infelix holotype (AMNH 9620; 
synonym of Palaeogale sectora).

6.  Gering Formation, Little Muddy Creek (Early Arikareean; Ar1), Wyo-
ming: Palaeogale minuta (F:AM 27593); Palaeogale gigantea (nomen nu-
dum; F:AM 27592 and F:AM 27579; F:AM 27579 is also assigned to a 
specimen of Enhydrocyon pahinsintewakpa, from the same locality).

7.  Lowermost Scenic Member, Brule Formation, Bloom Basin local fauna 
(Early Orellan; Or1), South Dakota: Palaeogale sectoria (BADL 63558).

8.  Sharps Formation, Wounded Knee Fauna (Early Arikareean; Ar1), South 
Dakota: Palaeogale dorothiae holotype (SDSM 53326); Palaeogale dorothiae 
(SDSM 6243).

9.  Orella Member (“Orella B”), Brule Formation, Sx-8 (Late Early Orellan; 
Miniocheorus affinis Interval Zone; Or2), Nebraska: Palaeogale sp. (UNSM 
6778-80 and UNSM 6796).


