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Toxodonts were a group of large-sized notoungulates of South
American origin. They were diverse and widespread in South
America in deposits ranging in age from late Oligocene to late
Pleistocene. Sparse remains have been found from the Pleis-
tocene of isolated regions of Central America. All of the Cen-
tral American specimens have been referred to the genus Mixo-
toxodon (Van Frank, 1950). They were not previously known
north of the southern Mexican states of Michoacan and Ve-
racruz, except for an unconfirmed report of an occurrence in
Tamaulipas (Arroyo-Cabrales et al., 2010). Here we report the
occurrence of a single toxodont tooth, a left upper third molar,
from late Pleistocene deposits in Harris County, Texas (30◦N).
This is the first record of toxodonts, or any notoungulate, in the
United States and extends the geographic range of this group
1600 km north of their previously known localities at Hihuitlán,
Michoacan (18◦52′30′ ′N, 103◦24′14′ ′W) and La Estribera, Ver-
acruz (18◦07′01.27′ ′N, 94◦53′15.59W) (Polaco et al., 2004) to lati-
tude 30◦N.

Institutional Abbreviations—AMNH, American Museum of
Natural History, New York, New York, U.S.A.; FSM, Florida
State Museum, Gainesville, Florida, U.S.A.; MLP, Museo de la
Plata, Buenos Aires, Argentina; NHMD, Natural History Mu-
seum of Denmark, Copenhagen, Denmark; TMM, Texas Memo-
rial Museum, University of Texas, Austin, Texas, U.S.A.

LOCATION, GEOMORPHOLOGY, AND
STRATIGRAPHIC CONTEXT

The toxodont tooth was recovered from a locality along Cy-
press Creek on the Gulf Coastal Plain near Hockley, Texas
(Fig. 1). The specimen was found in sandy bone-bearing deposits
that are equivalent to the Deweyville Formation, which is in-
set into the Lissie Formation. Blum and Aslan (2006) have pro-
vided the most comprehensive discussion on the history of the
Deweyville. They noted that the larger streams on the Texas
Gulf Coastal Plain exhibit at least three suites of Deweyville
landforms/deposits that represent streams that were graded to
lower sea levels during the Pleistocene low sea-level stands.
The Deweyville Formation deposits are predominantly coarse
grained and aggraded during oxygen isotope stages 4–2 (ca.
74,000–16,000 years B.P.) (Blum and Aslan, 2006; Sylvia and
Galloway, 2006).

Deposits of the Deweyville Formation at the toxodont locality
mostly consist of stratified white (10YR 8/1, dry), very pale brown
(10YR 7/2-7/3, dry), pale brown (10YR 6/3, dry), and brown
(10YR 5/3, dry) loamy fine sand and very fine to coarse sand
interbedded with very fine gravel and very dark grayish brown
(10YR 3/2, dry) to dark grayish brown (10YR 4/2, dry) clay loam.
Although horizontal bedding occurs where the toxodont tooth
was recovered, adjacent Deweyville deposits are convoluted be-
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cause of spring activity, i.e., spring boils. The sandy deposits gen-
erally are 3–4 m thick and overlie fine, well-rounded gravel. The
toxodont tooth was found on the contact between the sand and
gravel.

GEOCHRONOLOGY

In order to determine the age of the toxodont tooth without
damaging the specimen, a mandible fragment from a deer-size
artiodactyl recovered near the tooth was submitted to Stafford
Research, Inc. (Lafayette, Colorado, U.S.A.), for accelerator
mass spectrometry (AMS) radiocarbon dating. Unfortunately,
collagen preservation was insufficient for dating, probably be-
cause of intensive leaching in the acid sediments. However,
bone-bearing deposits at the toxodont locality contain abundant,
well-preserved plant macrofossils, especially fragments of oak
(Quercus). Although no wood was found in direct association
with the toxodont tooth, two small pieces of Quercus were re-
covered from bone-bearing Deweyville deposits only about 10 m
upstream from the section that yielded the tooth. There is lit-
tle variation in the stratigraphy of the Deweyville between the
two sections. Wood samples collected at depths of 1.0 and 3.5 m
below the Deweyville surface yielded AMS radiocarbon ages of
17,080 ± 90 (ISGS-A1513) and 23,730 ± 100 (ISGS-A1183) yr
B.P., respectively. These ages are consistent with the numeri-
cal chronology of the Deweyville Formation (Blum and Aslan,
2006).

DESCRIPTION OF SPECIMEN

The tooth, TMM 45901-1, is a left upper third molar (M3)
(Fig. 2). It is strongly curved vertically and open rooted with no
sign of root formation and no cement. It measures 63.8 mm in
length and 28.7 mm in width. There are three dentine tracts, one
on the anterior face (anterior end of the ectoloph) (8.7 mm in
width), one on the lingual lobe (protocone?) (16.1 mm in width),
and one on the posterior corner (12.9 mm in width). The ectoloph
is distinctly wavy with the largest indentation opposite the base
of the protocone. The labial and lingual edges of the tooth re-
main almost parallel (there is little taper to anterior one third of
the tooth; see Fig. 3) to the anterior end of the tooth, which is
smoothly rounded.

The specimen has an extension of the enamel on the metaloph,
resulting in a narrowing of the dentine tract on the posterior end
of the tooth. This is not seen in one specimen from Honduras
(UF 22695) but may be present in reduced form in another Hon-
duran specimen (UF 12257). Its presence or absence in a third
Honduran specimen (UF 12256) cannot be determined from the
photograph in Webb and Perrigo (1984).

Upper molars, including M3s of toxodonts, were recovered
from Honduras (Webb and Perrigo, 1984), Costa Rica (Valerio,
1939; Laurito, 1993; Lucas et al., 1997), and El Salvador (Webb
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FIGURE 1. Map showing the location of the Cypress Creek locality.

and Perrigo, 1984) and were referred to Mixotoxodon. Descrip-
tion or measurements of the M3 and explicit comparisons with
the M3 of Toxodon are provided only by Laurito (1993) and Lu-
cas et al. (1997). The distribution of enamel and dentine on the
outer surface of the tooth is described by Laurito (1993) in terms
of bands of enamel rather than dentine tracts, who states that
they are similar to those in Toxodon platensis but gives no mea-
surements of their widths. The distribution of the enamel and
dentine on the M3 of the Texas specimen is also similar to that
in all specimens of toxodonts from Central America.

The third upper molars from Central America all show lit-
tle to moderate tapering of the tooth toward the anterior end.
The specimens from Honduras (UF 12257, UF 22695, and UF
12256) and the one from Costa Rica (MNCR CFM-846) are more
tapered than the Texas specimen. In the three specimens from
Honduras (UF 22695, UF 12257, and UF 12256), the indentation
in the ectoloph opposite the protocone is not as deep as in the
Texas or Costa Rican specimen.

The M3s of Mixotoxodon differ from those of Toxodon platen-
sis in several ways (Fig. 3). The M3s of all specimens of Toxodon
platensis examined are more strongly tapered anteriorly than in
Mixotoxodon. In addition, the ectoloph is concave but has a much
less well-developed labial bulge than M. larensis. The protoloph
is longer in relation to the ectoloph in Toxodon platensis than
in Mixotoxodon. Like Mixotoxodon, the M3 of Toxodon platen-
sis has dentine tracts on the anterior end of the parastyle, the
palatal surface of the protocone, and the posterior end of the
tooth (metastyle).

Dental characters of specimens of Mixotoxodon show some
variation. Polaco et al. (2004) note that the Mexican specimen
has a deep fold on the lingual surface of the talonid of the m3
that is absent in the Venezuelan specimens assigned to Mixotox-
odon larensis. The M3 of the Texas specimen has wider dentine
tracts than either of the two Honduran specimens. In addition the
enamel band anterior to the dentine tract on the posterior end
of the tooth has a groove that is missing in the Honduran mate-
rial. Polaco et al. (2004) refrained from naming another species
of Mixotoxodon but it is interesting that the two northernmost
records of the genus show minor dental differences from the ma-
terial from farther south. The specimen from Costa Rica (MNCR

FIGURE 2. Left third molar of Mixotoxodon sp. from Harris County,
Texas. A, crown view of TMM 45901-1; B, lingual view of TMM 45901-1.

CFM-846) illustrated by Laurito (1993) and Lucas et al. (1997)
has a distinct concavity on the labial side of the M3 and then ta-
pers to the anterior end. This specimen also differs in having a
distinct bulge on the lingual side of the metaloph and a groove on
the posterior end. The age of the Costa Rican specimen is more
than 1 million years (Lucas et al., 1997). This is older than most of
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FIGURE 3. Outlines of occlusal surfaces of toxodont M3s show-
ing degree of taper of anterior part of tooth. A, Mixotoxodon cf.
larensis, TMM 45901-1; B, Mixotoxodon cf. larensis, UF 12257 (re-
versed); C, Mixotoxodon cf. larensis, UF 22695 (reversed); D, Tox-
odon, NHMD Z.M.K. 39/1885; E, Toxodon AMNH 11169; F, Toxodon,
NHMD Z.M.K. 29/1878; G, Toxodon, MDLP 22-1269. Double lines mark
enamel.

the others from Central America and may account for the mor-
phological difference.

ASSOCIATED FAUNA

The vertebrate fauna associated with the toxodont is typical of
late Pleistocene faunas from the Texas Gulf Coastal Plain. It in-
cludes a crocodilian, a large turtle (Geochelone sp.?), two species
of Equus, Bison sp., antilocaprid, Mammuthus sp., Cuvieronius
sp., Eremotherium sp., Camelops sp., and Paleolama sp.

POLLEN ANALYSIS

Pollen has been analyzed from four samples at the Cypress
Creek site, one directly associated with the toxodont tooth. That
sample suggests a mesic grassland with abundant sedges that sug-
gests the presence of seeps or springs. No riparian vegetation is
indicated to be very close in that one sample location. The other
three samples from strata close to the toxodont tooth contain
small percentages of insect-pollinated cowlily (Nuphar) and wa-
ter milfoil (Myriophyllum) pollen from host plants that live in
clear, shallow water. These pollen types rarely become airborne
and thus their presence is an excellent indication of the shallow,
still waters in a pond or oxbow rather than swift water in a stream
or river. In one sample the percentage of milfoil pollen reaches
nearly 5%, suggesting there was an abundance of this tiny wa-
ter plant in the shallow waters of a pond or oxbow. Although
there may be some range in the age of these various samples,
there seems to have been little change in the local vegetation
over that period of time. MacFadden’s (2005) study of the diet
and habitat of South and Central American toxodonts presents
convincing evidence from tooth wear patterns, δ18O isotope stud-
ies, and δ13 C data that these megaherbivores occupied a variety
of habitats but that most seemed to prefer either mixed subtrop-
ical grasslands or arid steppe type of grasslands. However, some
of the specimens are interpreted to have come from areas that
were woodlands and even canopy forests. Isotopic evidence from
Mixotodon tooth enamel from Honduras suggests that they were
mixed feeders, mostly grazers feeding on mainly C3 forests with
some C4 grasses. These broad habitat interpretations, based on
the evidence presented by MacFadden, fits well with the fossil
pollen record that is closely associated with the tooth of the Texas
toxodont.

CONCLUSIONS

The discovery of a toxodont tooth on the Texas Gulf Coastal
Plain extends the geographic range of this group 1600 km north.
The associated fauna and pollen indicate a mesic open grass-
land similar to that suggested for this animal throughout Cen-
tral America. The failure to find toxodont remains earlier on the
Texas Gulf Coastal Plain is curious considering that at least 50
late Pleistocene faunas are known from that area. It is possible
that they were primarily restricted to the outer Gulf Coastal Plain
during the last glacial maximum when sea level was 100 m lower
than present and the coastline was 80 km (50 miles) to 160 km
(100 miles) east of the present coastline.
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