
79
DINOSAUR TRACKS FROM THE UPPER CRETACEOUS MENEFEE FORMATION,

WEST-CENTRAL NEW MEXICO

SPENCER G. LUCAS AND ADRIAN P. HUNT

New Mexico Museum of Natural History and Science, 1801 Mountain Road N.W., Albuquerque, NM 87104

Abstract—Dinosaur tracks from the upper Santonian-lower Campanian Cleary Coal Member of the Menefee For-
mation northeast of Grants in Cibola County are tridactyl and mesaxonic pes tracks with thick and relatively short
digits and a bilobed heel impression, and small, oval-to-round depressions that represent the manus imprint. These are
the tracks of ornithopods, presumably hadrosaurs, and are best assigned to Caririchnium leonardii. They are the first
footprint record from the Menefee Formation and part of a hadrosaur ichnocoenosis found in coal-bearing strata of the
Mesaverde Group in Colorado, New Mexico and Utah.

INTRODUCTION

Most of the Cretaceous dinosaur footprints known from New
Mexico are of Early Cretaceous (late Albian) age and are found in strata
of the Dakota Group (Mesa Rica and Pajarito formations) in the eastern
part of the state (Hunt and Lucas, 1998; Lockley et al., 2000). Only a few
Late Cretaceous footprint records have been documented from New
Mexico: (1) ornithopod tracks from Cenomanian strata of the Dakota
Sandstone at Jaralosa Creek in Socorro County (Heckert and Lucas, 1998);
(2) very large ornithopod tracks from the Campanian Fruitland Forma-
tion near Bisti in San Juan County (Wolberg et al., 1988; Hunt and Lucas,
2003); and (3) the track of Tyrannosaurus, named Tyrannosauripus
pillmorei by Lockley and Hunt (1994), and associated theropod and
ornithopod tracks from the Maastrichtian interval of the Raton Formation
near Cimarron in Colfax County (Lockley and Hunt, 1995). Here, we
add to this sparse Late Cretaceous record some ornithopod footprints from
the Campanian Menefee Formation near Grants in Cibola County. In this
article, NMMNH refers to the New Mexico Museum of Natural History
and Science.

LOCALITY

In 2003, coal-mining operations at the Lee Ranch Mine northeast
of Grants (Fig. 1) uncovered a large sandstone surface with numerous
dinosaur tracks (Fig. 2). A worker at the mine brought the tracks to the
attention of NMMNH staff, but the tracks were destroyed by mining op-
erations before they could be studied. Photographs of the footprints pro-
vided by Sammy Lynn are the only documentation of the footprints and
are the basis of this report.

The tracksite is NMMNH locality 6678 in the SE1/4 NE1/4 sec.
26, T15N, R8W. The track-bearing horizon is stratigraphically low in the
Menefee Formation (Chapman et al., 1979, sheet 2) (Fig. 1). These are
strata of the Cleary Coal Member (or its equivalent) of late Santonian-
early Campanian age (Molenaar, 1983).

DESCRIPTION

More than 25 individual footprints that make up four trackways
are (were) preserved on a large sandstone slab (Fig. 2). The trackways are
relatively narrow and display no tail drags. All of the footprints are of
approximately the same size and shape. They are about 35-40 cm long
and about 30-35 cm wide. The footprints are tridactyl and mesaxonic
with three stout, relatively short and broad-spreading digits that end in
blunt, hoof-like claws. Total divarication angle of the digits is about 60o.
They have a bilobate heel impression. The middle digit (digit III) is slightly
longer than the lateral digits (digits II and IV), all the digits are of the
same shape, and in front of the middle digit there is a round or oval de-
pression that represents the manus.

DISCUSSION

These tracks are clearly those of a relatively large ornithopod dino-
saur (see Thulborn, 1990; Lockley and Hunt, 1995). This identification
is based upon: (1) tridactyl pes; (2) broad digits; (3) lack of claw impres-
sions; (4) relatively wide digit divarication; and (5) presence of manus
imprints. Because of their age (late Santonian-early Campanian), it is
tempting to identify the trackmaker as a hadrosaur. Indeed, hadrosaurs
are known from body fossils in the Menefee Formation (Hunt and Lucas,
1993). Furthermore, the Menefee tracks generally resemble tracks attrib-
uted to hadrosaurs by various workers, including Langston (1960), Alonso
(1980), Lockley et al. (1983), Parker and Rowley (1989) and Thulborn
(1990), and are about the same shape and size as the hadrosaur tracks
from the Mesaverde Formation near Gunnison, Colorado, documented
by Lockley et al. (1983).

However, for ichnotaxonomic purposes it is not clear that the tracks
of large iguanodonts and of hadrosaurs can be differentiated (Thulborn,
1990). Indeed, the Menefee tracks most closely resemble tracks assigned
to Carichnium leonardii (cf. Lockley and Hunt, 1995), which are mostly
of Early Cretaceous age and therefore attributed to non-hadrosaurian
ornithopods. Indeed, we assign the Menefee tracks to C. leonardii based
on wide tridactyl morphology with wide, blunt toe impressions, a bilobed
heel and a small manus imprint (Lockley, 1987; Hunt and Lucas, 1998).

It is significant that coal-bearing Mesaverde Group tracksites in
Utah (Parker and Rowley, 1989), Colorado (Lockley et al., 1983) and in
New Mexico (this report) are dominated by hadrosaur tracks. Lockley et
al. (1994) named a Carichnium ichnocoenose (originally defined as an
ichnofacies: see Hunt and Lucas, 2006) for ichnofaunas dominated by
the ornithopod track Carichnium. The Caririchnium ichnocoenose oc-
curs in the late Albian of the Western Interior, and the Menefee ichnofauna

FIGURE 1. Index map and generalized stratigraphic succession at NMMNH locality
6678, Menefee dinosaur tracksite.
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represents an age extension into the Santonian or Campanian.
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FIGURE 2. Overview of sandstone slab with ornithopod tracks and detail (inset photograph) of particularly well-preserved footprint. The footprint in the inset photograph
is 30 cm long.
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