
,4Anieuicaeusem

PUBLISHED BY THE AMERICAN MUSEUM OF NATURAL HISTORY
CENTRAL PARK WEST AT 79TH STREET, NEW YORK 24, N.Y.

NUMBER 1952 JUNE 26, 1959

A New Insectivore from the Middle Eocene
of Tabernacle Butte, Wyoming

BY MALCOLM C. MCKENNA AND GEORGE GAYLORD SIMPSON

A special study of the geology and paleontology of the Tabernacle
Butte area, Wyoming, was begun in 1950 by the University of Wyo-
ming with the collaboration of the American Museum of Natural
History and others (see McGrew, 1959). McKenna, who had briefly par-
ticipated in that work in 1950, made an independent collection in
1956 that was submitted to Simpson for study in connection with the
whole fossil mammalian fauna of the area (see Simpson, 1959). Among
these specimens is an interesting new insectivore which was the subject
of a preliminary study made by McKenna as part of wider studies of
various early Cenozoic insectivores (sensu lato). That new form is here
published by us jointly.

ORDER INSECTIVORA
FAMILY ERINACEIDAE
SUBFAMILY UNCERTAIN

SCENOPAGUS,1 NEW GENUS
TYPE: Scenopagus mcgrewi, new species.
KNOWN DISTRIBUTION: Middle Eocene, Wyoming.
DIAGNOSIS: Small insectivores resembling Metacodon and primitive

erinaceids and soricids (Saturninia). P3 longer than wide but tri-
angular, with small protocone. P4 without separate metacone; para-
cone with shearing metastylar crest; incipient, low hypocone on

1 Greek oxiivq, tabernacle, and naiyog, rock hill (= butte), from the locality of
the known specimens.
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posterior crest from protocone. Ml-2 transverse, not truly quadrate,
trigon somewhat compressed anteroposteriorly; small crescentic proto-
conule with wings to paracone base and to parastyle; small meta-
conule; prominent shelf buccal to paracone and metacone, especially
on M2; projecting parastylar and metastylar lobes, edge emarginate be-
tween them, no other styles; small hypocone as elevated lingual end of
posterior cingulum, forming small lobe much more basal than proto-
cone and without crest to any part of trigon; without separate hypo-
conal root. M3 apparently not reduced and with moderately strong
parastylar lobe. No groove in palatal surface of maxillary bone im-
mediately lingual to molar roots.

Scenopagus mcgrewi,' new species

TYPE: A.M.N.H. No. 56035, left maxilla with P8-M2 and other
alveoli. Collected by McKenna and presented by him to the American
Museum of Natural History.
HYPODIGM: The type and, with some doubt, A.M.N.H. No. 56034,

fragmentary left lower jaw with M3, from the same excavation as the
type.
HORIZON AND LOCALITY: Bridger formation, middle Eocene, near

Tabernacle Butte, in Misery Quarry, University of California local-
ity V-5628, at same level as and about 150 yards southeast of University
of Wyoming locality 6 (see McGrew, 1959).

DIAGNOSIS: Sole known species of genus. Measurements are in table 1.
DESCIUPTION OF TYPE: Crowns of P3-M2 are preserved. Immediately

anterior to P3 are two alveoli, in line anteroposteriorly, the posterior
alveolus larger. These probably contained the roots of a single tooth,
p2, although the possibility that they were for pl-2 is not wholly ex-
cluded. Anterior to these is a single alveolus, larger than that immedi-
ately posterior to it and of about the same size as the second following.
This probably lodged the single root of Pl. It is preceded by a diastema
of unknown length, the alveolar border being broken off about a milli-
meter anterior to it, without unequivocal evidence of another alveolus.

P3 is a small tooth, longer (anteroposteriorly) than wide (buccolin-
gually) but with a triangular crown and probably with three small
roots. The paracone is strongly crested, and there are small styles at
the anterior and posterior ends of the crest, the posterior style slightly

2For Paul 0. McGrew, who directed most of the work in the Tabernacle Butte
area and who, with Bryan Patterson, made the principal study of the allied form
Metacodon mellingeri.
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FIG. 1. Scenopagus mcgrewi McKenna and Simpson, 1959. Type, A.M.N.H.
No. 56035, part of left maxilla with P3_M2 and other alveoli, from the
Bridgerian of Tabernacle Butte, Wyoming. Above, occlusal view. Below,
oblique superolateral view. X5.

larger. There is no external cingulum. The small protocone, slightly
posterior as well as lingual to the main cusp, is triply crested. One
crest runs anterobuccally for a short distance along the anterior border,
one posterobuccally to the lingual base of the paracone, and one loops
posteriorly and then posterobuccally to become a posterior cingulum.

P4 is a large tooth, markedly wider than long, similar in outline to
that of Tupaiodon (Matthew and Granger, 1924). The stout and high
paracone, with no trace of a metacone, is almost conical except for the
metastylar crest that curves basoposterobuccally from the apex of the
cusp to the posterobuccal point of the crown. There is a strong, crested,
parastylar projection anterior (not anterobuccal) to the paracone as in
Tupaiodon and Metacodon, and from the buccal base of this a crenu-
lated cingulum runs across the buccal face of the tooth to the meta-
style, which is posterobuccal to the paracone. The protocone, strong
but smaller and lower than the paracone, has an anterobuccal crest
continuing as an anterior cingulum to the parastyle. A second crest
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connects to the base of the paracone. A third crest runs from the apex
posterobasally and then turns buccally into a posterior cingulum. A
swelling at the point of turning from a posterior to a buccal direction
forms a small but distinct hypocone, as in Proterixoides.
Ml is strongly transverse. The paracone and metacone are subequal,

the metacone slightly smaller, and are nearly conical. Slight crests run
anteroposteriorly between the apexes of the paracone and metacone
and from the paracone apex to the parastyle. A stronger crest runs
from the metacone apex to the damaged metastyle. The parastyle is
like that of P4 but is still larger and projects more buccally. The meta-
style is not completely preserved in the type specimen, but the broken
root indicates that it was strongly projecting. There is a moderate
shelf buccal to the paracone and metacone, with a sharp, continuous,
buccal cingulum which is slightly crenulated but forms no distinct
mesostyle or other intermediate styles. The buccal contour is distinctly
emarginate or concave medially. The protocone is compressed antero-
posteriorly and is sharply crescentic. The anterior crest runs almost di-
rectly linguobuccal to a worn but evidently definite protoconule,
which was itself narrowly crescentic. The anterior crest of the proto-
conule runs to the parastyle anterior to the paracone, and the posterior
crest runs to the linguobasal face of the paracone. The oblique pos-
terior crest of the protocone runs to a metaconule, larger than the
protoconule and not distinctly crescentic. This crest continues to run
posterobuccally, posterior to the metacone, and on to the metastyle.
There is a small, discrete, anterolingual cingulum, not continued
around the lingual base of the protocone. A much stronger posterolin-
gual cingulum forms a slightly projecting posterolingual lobe and rises
(in an occlusal direction) to a hypocone, crested in the direction of the
cingulum, and smaller and much lower (more basal) than the proto-
cone. In contrast to advanced erinaceids, there is no distinct crest from
the hypocone to either the protocone or metaconule.
M2 is much like Ml but is still more transverse, has a more buccal

parastyle, less projecting metastyle, and a more emarginate external
shelf.
The anterobuccal alveolus for M3 is preserved, as is part of another

buccal alveolus, posterolingual to the first. The anterior edge of a
lingual alveolus is possibly present, but is not well preserved. M3 was
probably large, reduced slightly if at all. The positions of the alveoli
suggest that it possessed a strong parastyle.
The shape and placing of the teeth and the preserved parts of the

maxilla indicate a marked narrowing of the palate from Ml forward to
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TABLE 1
MEASUREMENTS (IN MILLIMETERS) OF Scenopagus mcgrewi
(Lengths approximately parallel to sagittal plane, widths

approximately perpendicular to sagittal plane,
diameters maximum.)

A.M.N.H. No. 56035, type
Length

Infraorbital canal 7.0+
P-1M2, inclusive 9.3
Parastyle to metastyle, P3 1.8
Parastyle to metastyle, P' 2.8
Parastyle to metastyle, M' 2.8
Parastyle to metastyle, M2 2.5 est.
Protocone to hypocone, PI 1.4
Anterior cingulum to hypocone, M1 2.0
Anterior cingulum to hypocone, M2 1.8

Width
Ps 1.5
p4 3.3
Parastyle to lingual wall, M1 3.3
Parastyle to lingual wall, M2 3.8
Metastyle to lingual wall, M1 3.7 est.
Metastyle to lingual wall, M2 3.9

A.M.N.H. No. 56034, lower jaw fragment, referred
Depth of jaw beneath M3 4.0
Length of M5 2. 7
Width of trigonid, Ms 1.9
Width, entoconid to hypoconid, M3 1.5

p2. This suggests that the skull was comparatively broad across the
orbits but had a narrow snout.

In contrast to Metacodon, there is no groove in the palatal surface
of the maxillary bone immediately lingual to the molar roots.

POSSIBLE LOWER TooTH: A.M.N.H. No. 56034 is a fragment of a left
lower jaw with M3. It was found in the same excavation as the type
maxilla and is suitable in size and structure to occlude with the latter,
although in the absence of M3 the occlusion cannot be directly tested.
The protoconid and metaconid are much elevated and subequal. The
paraconid is represented by a narrow ridge from the anterior base of
the protoconid almost directly linguobuccal (not anterobuccal) to a
point directly anterior to the metaconid. There is a small, oblique, an-
terior cingulum. The talonid, narrower, longer, and much lower (more
basal) than the trigonid, has three subequal posterior cusps (in contrast
to advanced but not to probable primitive erinaceids). The hypocon-
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ulid projects posteriorly (in contrast to advanced metacodonts) and is
nearer to the entoconid than to the hypoconid. The enamel of the
buccal side of the tooth extends much more basally than on the lingual
side.
M3 of A.M.N.H. No. 56034 is relatively not so reduced as in Myo-

lestes, but, though almost twice as large, is in general agreement with
M3 of Metacodon. There are also points of agreement with M3 of vari-
ous leptictids and primitive pantolestids and with ?Tupaiodon minor,
though the latter possesses a lower trigonid as in more advanced
erinaceids.
A lower jaw with M1_3 from the Morrow Creek, described by

McGrew (1959) as Diacodon edensis, resembles the specimen just de-
scribed. One of us (Simpson) believes that D. edensis is more likely
related to Scenopagus than to true leptictids. It is, however, probably
generically distinct and is less likely than A.M.N.H. No. 56034 to
occlude well with the type maxilla of Scenopagus mcgrewi. Its M3 is
somewhat smaller than that just described, the trigonid less elevated,
and the paraconid crest slightly more oblique.

AFFINITIES: At present only three families need be considered in this
connection: Erinaceidae, Amphilemuridae, and Metacodontidae. All
three families are closely related and could be considered to represent
a single family, of which the metacodonts and amphilemurids would
represent distinctive subfamilies, but at present all three groups are
retained as separate families. Amphilemurid and metacodont ancestry
can be traced back to the Paleocene, where the two groups appear to
have arisen from similar basal erinaceoid stock. Amphilemurids briefly
may be characterized as a group that reduced the premolars anterior to
P4 to single-rooted, procumbent teeth long before the condition was
acquired by erinaceids. Metacodonts briefly may be characterized as a
group of primitive erinaceoids that narrow the snout, eventually lose
the zygomatic arch, develop a large lacrimal foramen, and tend to-
wards zalambdodonty in the molars. Even in early forms there is a
functional correlation between the lingual shift of the talonid cusps on
P4 and the hypertrophy of the paracone of P4, a feature also seen in
erinaceids.

Aside from characters common to the two groups, Scenopagus has
some special resemblances to the metacodonts and some to the erin-
aceids, particularly (as is shown below) to Proterix, Proterixoides, and
Tupaiodon. We here consider the latter three genera as erinaceids
(sensu stricto), although they are distinctive in that family to the ex-
tent, at least, of lacking specializations diagnostic of Oligocene and
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later unquestionable erinaceids. In the dentition these genera, with
Scenopagus, form a series of morphological steps transitional between
specialized erinaceids and specialized metacodonts. Because, however,
there is evidence (mentioned below) that the metacodont line was al-
ready distinct when Scenopagus lived, it may be more convenient to
maintain a strict definition of the Metacodontidae and to refer Sceno-
pagus to a more varied array in the Erinaceidae.
No unequivocal erinaceids have hitherto been known from deposits

older than Duchesnean.1 The presence of primitive lipotyphlan insecti-
vores in pre-Oligocene sediments has long been suspected on theoreti-
cal grounds, but thus far only a single Eocene or Paleocene probable
erinaceid (Proterixoides Stock, 1935, Duchesnean) has been found.
European Oligocene erinaceids are unmistakably members of the

same family as the late Cenozoic and Recent genera. Galerix, Am-
phechinus, and Neurogymnurus (see Butler, 1948) are similar to mod-
ern forms. Only one Palearctic probable erinaceid, Tupaiodon, can
truly be regarded as a connecting link with erinaceid ancestry.

Previously described American probable erinaceids are not well un-
derstood, but may be placed in several distinct groups:

A. Meterix: The relationship between the European Plesiosorex and
American Meterix has been noted by Viret (1940) and Butler (1948).
Butler (1948, pp. 491-492) places both genera in the Metacodontidae.
While neither genus appears to be a metacodont, both may be re-
garded as late representatives of an early offshoot from erinaceid stock.

B. Brachyerix, Metechinus, and possibly Parvericius: These are
brachycephalic forms and have been placed in the Neurogymnurinae
by Butler (1948). The lineage appears to have been separate from
other erinaceids since at least Oligocene time.

C. Proterix: Proterix resembles members of the subfamily Erin-
aceinae in the short face and loss of pl. It resembles members of the
subfamily Echinosoricinae in the shape of Ms (presumably the Eocene
ancestry of the Erinaceinae had such an M3, however) and in the pos-

1 Entomolestes Matthew, 1909, now known from Tiffanian, Wasatchian, and early
Bridgerian deposits, is listed by Simpson (1945) as an echinosoricine erinaceid.
McKenna (in press) has removed Entomolestes from the Echinosoricinae and placed
the genus in the family Amphilemuridae Heller, 1935. Several other North American
Eocene genera are also placed in that group. The amphilemurids may or may not
be deserving of family rank distinct from the Erinaceidae. The question will be
discussed elsewhere. If the amphilemurids are of family rank rather than a sub-
family of the Erinaceidae, Scenopagus, if correctly referred, is the earliest known
member of the Erinaceidae.
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session of a completely ossified palate. There is no close resemblance to
American genera referred to the subfamily Neurogymnurinae by
Butler (1948). Matthew (1903) states that P4 is molariform, but this is
probably not correct. The anterobuccal root is probably for the para-
style, the posterobuccal for the paracone. P4 possesses a strong, iso-
lated hypocone. All the teeth are markedly wider than long. Butler
(1948, p. 488) notes that the nasals of this genus extend farther back
than in other erinaceids in which these bones are known. This distinc-
tive feature is also found in Metacodon (McKenna, in press). We agree
with Butler (1948) that Proterix may be near the ancestry of the Erin-
aceinae, but until truly primitive erinaceine material is discovered in
Eurasia the exact affinities of Proterix within the family Erinaceidae
will continue to be puzzling. The genus is perhaps descended from
ancestors with a morphology similar to that of Tupaiodon or Pro-
terixoides.
D. Proterixoides: In keeping with its antiquity (Duchesnean), this

genus is the least like modern erinaceids of the American fossil forms.
The hypocone of P4 is barely separated from the protocone, as in
Scenopagus. The metastylar crest of P4 is weak. In M1 and M2 the
hypocone is not connected to the trigon by an anterobuccally directed
crest. The lower premolars are somewhat amphilemurid-like, but P3
is double-rooted.
The following may be regarded as primitive erinaceid features of

Scenopagus:
A. P3 and especially P4 possess the characteristically erinaceid baso-

posterobuccally directed metastylar crest from the paracone apex (also
present in Metacodon but in P4 of that form the crest is overshadowed
by the hypertrophied paracone).

B. P4 possesses a hypocone closely similar to that of Proterixoides.
The hypocone of P4 in Tupaiodon is similar, although somewhat more
widely separated from the protocone. In Galerix and more advanced
erinaceids the hypocone of P4 is a large cusp well separated from the
protocone, giving the tooth the familiar quadrate outline.

C. In M1 and M2 the hypocone is not connected to the protocone or
metaconule by an anterobuccally directed crest. This and the preced-
ing (B) are in agreement with probable primitive (Tupaiodon, Pro-
terixoides) but not with advanced erinaceids.
D. M1 and M2 of Scenopagus are not so transverse as in leptictids,

primitive pantolestids, or Metacodon. They rather resemble those of
the most primitive probable erinaceids in outline, but are less quadrate
than in typical specialized erinaceids.
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E. The metaconule of MI and M2 is larger than the protoconule.
F. The infraorbital canal is long, as in primitive erinaceids, but in

contrast to that of Metacodon and all advanced lipotyphlans.
Members of the family Metacodontidae Butler, 1948, of which the

Oligocene genus Metacodon is the best-known form,' show many simi-
larities to Scenopagus, but Scenopagus is not regarded here as a metac-
odont, though both it and the metacodonts are believed to be primi-
tive lipotyphlan insectivores and at least to this extent are closely
related. Metacodonts closely similar to Metacodon itself were already
present in Bridgerian time (McKenna, in press) and suggest that a
common ancestry of the metacodonts and primitive erinaceids may
have been present as early as, or before, the beginning of the Eocene.
The metacodont skull is known from Oligocene material only. It

may therefore be argued that Eocene metacodonts may not have
possessed all the specializations seen in Metacodon itself. This is in-
deed partially true, in that the narrow snout and perhaps some of the
associated structures in Metacodon appear to have evolved only after
Bridgerian time. The lower cheek teeth of an undescribed Bridgerian
metacodont are almost identical with those of Metacodon (McKenna,
in press). This fact permits the interpretation that metacodonts with
many of the features seen in Metacodon were already present in the
record at the same time as or prior to the occurrence of Scenopagus.
The following specializations occurring in Metacodon are not pos-

sessed by Scenopagus:
A. All the upper molars of Metacodon possess a strong hypoconal

root, even in M3 where the hypocone is weak or absent. The Echin-
osoricinae generally possess a separate hypoconal root on P4-M2. In
M3 the hypoconal root is fused with the metaconal root. Galerix is
exceptional in that only Ml and M2 possess a separate hypoconal root.
In the Erinaceinae and Neurogymnurinae P4-M3 possess only one
lingual root, as in Scenopagus.

B. A large subdivision of the major palatine artery and the asso-
ciated long and deep groove present on the palatal surface of the max-
illary bone just mediad from the molar roots in Metacodon are not
present in Scenopagus.

C. Metacodon shows incipient zalambdodonty. P4 of Metacodon pos-

1 See Scott and Jepsen (1936), Clark (1937), Patterson and McGrew (1937), Clark
(1939), Butler (1948), Simpson (1951), and Galbreath (1953) for details concerning the
cheek teeth of Metacodon. A recently discovered fragmentary skull of Metacodon
greatly increases our knowledge of the group. A discussion of this and other perti-
nent material will be pubished by McKenna elsewhere.
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sesses a remarkably high paracone that occludes successfully with the
buccal surface of the talonid of P4 only because the talonid has become
greatly reduced and its cusps have shifted far linguad to make room
for the occluding paracone. The Bridgerian genus Myolestes (probably
a metacodont) shows this type of P4 (Yale Peabody Museum No. 13609;
McKenna, in press), and the same structure may be seen in an unde-
scribed Bridgerian metacodont (Yale Peabody Museum No. 13619;
McKenna, in press). While the hypertrophied P4 of Metacodon differs
from that of Scenopagus and later erinaceids, nevertheless the metac-
odont condition is doubtless derived from the more generalized struc-
ture still retained by Scenopagus and later erinaceids. In the upper
molars the stylar shelf of Metacodon is wide in M2 and especially so in
M'. This is in contrast with Scenopagus, in which the stylar shelves of
Ml and M2 are not so pronounced. In Metacodon the paracone and
metacone of the molars are moderately appressed, as in primitive
leptictids. M3 is unlike that of primitive erinaceids in that it is antero-
posteriorly compressed and has reduced the metacone and conules, and
possesses a distinct hypoconal crest (Patterson and McGrew, 1937, p.
259), but the large parastyle is perhaps in agreement with the condi-
tion postulated for Scenopagus. M3 is not preserved in known material
of Scenopagus, but alveoli for its roots indicate that a moderately large
parastyle was present, in contrast to later erinaceids but perhaps in
agreement with Metacodon, primitive pantolestids, leptictids, and
others.
Most of the characters in which Scenopagus differs from the metac-

odonts may be interpreted as generalized features that would be ex-
pected to occur in the ancestors of the metacodonts, the latter being
regarded as specialized from the morphology of basal erinaceoid stock.
For this reason it is difficult to determine whether Scenopagus is a
primitive erinaceid or a late representative of the primitive metac-
odonts. Only one important specialization of Scenopagus precludes
derivation of metacodont morphology from that seen in Scenopagus;
one of the anterior upper premolars, probably pi, has become single-
rooted. In metacodonts and primitive erinaceids (e.g., Galerix) all the
anterior upper premolars are present and are double-rooted. In the
Erinaceinae Pl was eliminated at an early date. In the Echinosoricinae
pl becomes single-rooted as in pantolestids and lepticids. In Galerix
the roots of pl are occasionally united (Butler, 1948, p. 467).

Saturninia Stehlin (1941), described as a soricid from the Ludian of
Vaucluse, also resembles Scenopagus to some extent, but has a very
different development of the hypocones of P4-M2. This is a distinct
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foreshadowing of the exaggerated development seen in later shrews,
such as Sorex itself. Despite numerous important differences, Saturn-
inia is the soricoid most similar to Scenopagus and other primitive
erinaceoids.

SUMMARY
Scenopagus is regarded as a very primitive erinaceid differing sig-

nificantly from advanced members of the family, yet possessing a
morphology that is in general structurally ancestral to advanced erin-
aceids. To a considerable extent Tupaiodon (Oligocene, Mongolia)
bridges the gap between advanced froms and Scenopagus, but Tupai-
odon occurs too late in time to have been actually intermediate. P4 is
similar in Scenopagus and Proterixoides, which present the earliest
known examples of this characteristic erinaceid tooth. The hypocones
of the molars are quite different from those of advanced erinaceids, but
intermediate morphology is demonstrated by Proterixoides and Tupai-
odon. The transverse nature of the molars is another primitive feature,
but again Tupaiodon bridges the gap.
The broad cingular shelf, strong parastyle and metastyle, and emar-

ginate buccal edge of the molars are similar to the corresponding
structures in Metacodon and may indicate fairly close relationship to
the Metacodontidae. The metacodonts probably originated from
primitive erinaceids similar to Scenopagus but possessing two lingual
upper molar roots as in the Echinosoricinae.
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