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STRATIGRAPHY AND PALEONTOLOGY OF TRAPPED ROCK DRAW
MASTODONT SITE, ZUNI, NEW MEXICO

PAUL G. DRAKOS', SPENCER G. LUCAS?, GARY S. MORGAN? AND STEVEN L. RENEAU?
'Glorieta Geoscience Inc., PO Box 5727, Santa Fe, NM 87502; *New Mexico Museum of Natural History, 1801 Mountain Road NW, Albuquerque,
NM 87104-1375; 3Earth and Environmental Sciences Division, EES-9, MS D462, Los Alamos National Laboratory, Los Alamos, NM 87545

ABSTRACT.—A mastodont mandible was found within a 12.4-m-thick late Quaternary section exposed in an arroyo wall along Trapped Rock
Draw, 2 km south of Zuni, NM. The Pleistocene stratigraphic section that contains the mandible suggests deposition in a low energy fluvial
environment with small channels. The Pleistocene stratigraphic section is interpreted to represent a shallow, sandy, aggrading stream system.
Stratigraphic relationships support the inference that the mastodont is a late Pleistocene-age fossil of Mammut americanum. M. americanum
is rare in New Mexico and the southwestern United States, especially when compared to the numerous records of mammoths from this region.
The Trapped Rock Draw mandible is the sixth record of M. americanum from New Mexico, and the first record from the Colorado Plateau in
the northwestern part of the state. Invertebrate faunal analysis of samples collected from the stratigraphic section containing the mandible sug-
gests that paleoenvironmental conditions at the time of the Trapped Rock Draw mastodont were characterized by complex ecosystems and a
somewhat cooler and wetter climate than at present, with localized marshy conditions. Absolute age constraints are not currently available for
the mastodont specimen, but charcoal samples collected from strata that overlie and underlie the mandible could provide an excellent temporal
framework for the Trapped Rock Draw mastodont and the associated late Quaternary stratigraphic section.

INTRODUCTION

A mandible recently discovered near Zuni, NM provides an
opportunity to examine a rare, very well preserved New Mexico
mastodont fossil found in excellent stratigraphic context near the
top of the Pleistocene section in an arroyo exposure. The inver-
tebrate faunal assemblage collected from stratigraphic horizons
above, below, and coincident with the horizon containing the
mandible help constrain the paleoenvironmental setting around
the time of burial of this specimen of Mammut americanum.
The interpretation of the depositional setting, inferred from the
description of the stratigraphic section, provides further data used
to evaluate the paleoenvironmental setting.

The Trapped Rock Draw mastodont site is located approxi-
mately 1.5 mi (2 km) south of Zuni, NM (Fig. 1). The mastodont
mandible was discovered in 2002 by a Zuni individual who
was hiking in the arroyo and noticed the jaw eroding out of the
arroyo wall. Zuni Pueblo notified the New Mexico Museum of
Natural History (NMMNH). Personnel from NMMNH exam-
ined the mandible and identified the specimen. Zuni Pueblo
allowed a subsequent site visit by Glorieta Geoscience, Inc.
and Los Alamos National Laboratory personnel for completion
of a detailed stratigraphic description, collection of samples for
invertebrate analysis, and collection of charcoal for *C analysis.
NMMNH personnel analyzed the invertebrate fauna for a tempo-
ral assessment of the local paleoecology. '“C analyses have not
been performed at the time of this writing.

SETTING

Trapped Rock Draw heads on the northern flank of Pie Mesa,
and drains north to the Zuni River (Fig. 1). The mastodont site is
located where the colluvial slopes from Pie Mesa meet the Zuni
River valley floor, where Trapped Rock Draw is incised into a
high Pleistocene terrace surface. Trapped Rock Draw is one of
several drainages, including Prairie Dog Draw and Stinking Water
Draw, which drain north to northeast from Pie Mesa toward the

Zuni River or Galestina Canyon in the area west of Dowa Yolanne
Mesa. Pie Mesa and Dowa Yolanne Mesa are composed of Jurassic
Zuni Sandstone overlain unconformably by a relatively thin cap
of Cretaceous Dakota Sandstone. The Zuni Sandstone is underlain
by the Upper Triassic Wingate Sandstone and the Chinle Group,
which underlie alluvium along the valley floor (Orr, 1987).

MASTODONT SITE STRATIGRAPHY

The Trapped Rock Draw mastodont site is part of a 12.4-m-
thick section of Pleistocene and Holocene sediments exposed in
the arroyo wall. At the mastodont locality, the arroyo is incised
into an inset surface that is approximately 7 m below the eleva-
tion of a higher Pleistocene terrace surface graded to a broad
Zuni River terrace. The exposure includes a topographic high of
Pleistocene deposits surrounded by channel deposits of inferred
Holocene age. The exposure consists of a 6.6 m thick, relatively
fine-grained Pleistocene section of parallel-bedded (bedding is
one-to-four-mm thick) to non-stratified (bioturbated) fine-grained
sand with thin (15 cm thick), medium sand lenses, unconform-
ably overlain by a coarser, 5.8 m thick section of fine-to-medium
grained cross-bedded sand with gravel lenses, in turn overlain by
nonstratified fine sand (Figs. 2-3). The upper, 5.8 m thick section
is of inferred Holocene age.

The Pleistocene stratigraphic section suggests deposition in
a low-energy fluvial environment with small channels, likely
representing a shallow, sandy, aggrading, braided stream system.
The overlying Holocene section is a gravelly channel-fill deposit.
The mastodont mandible is located within and rests at the base
of a channel sand deposit, 5.1 to 5.3 m above the arroyo floor,
and is approximately 1.5 m below the contact between the lower
Pleistocene deposits and the unconformably overlying channel
fill deposit of inferred Holocene age (Figs. 2-3). The underlying
fine-grained sand unit is deformed under part of the mandible,
suggesting the sand was saturated when the mandible came to
rest. The channel-fill deposit containing the mandible is buried
by massive, fine-grained sand with scattered pebbles up to 5 cm
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FIGURE 1. Location map showing Trapped Rock Draw mastodont site.

in diameter, interpreted to represent colluvial deposition adjacent
to a stream bank.

Buried soils were not observed in the section. This observa-
tion is consistent with a depositional environment characterized
by an aggrading braided fluvial system. Sediments underlying
the mandible include carbonate-cemented layers 1 to 3 cm thick
that likely represent precipitation from ground water rather than
a pedogenic accumulation of carbonate. The absence of buried
soils suggests relatively continuous deposition during the period
represented in the section. The position of the mandible near the
top of the Pleistocene section suggests a late Pleistocene age
for the fossil, but erosion during the Holocene likely removed
an unknown thickness of Pleistocene sediment. Secondary iron
oxide staining observed in deposits in the Pleistocene section
(Figs. 2-3) is indicative of periodic high water tables.

Other research in the area suggests that up to 8 m of Holocene
alluvium was deposited since 7.4 ka, interrupted by multiple
episodes of incision and arroyo formation (Wells, 1988). Hall
(1990) reports rapid accumulation of sand and gravel after 4.5-3
ka, followed by subsequent incision. Although the timing of the
culmination of aggradation at this location could fit the chronol-
ogy described by Hall (1990), this cannot be confirmed without
independent age constraints.
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Samples were collected from several mollusk-bearing strata
and analyzed by NMMNH personnel. Results of these analyses
are discussed below. The invertebrate faunal analysis suggests
that the Pleistocene deposition occurred along a riparian corridor
of grass and deciduous forest, with localized marshy conditions
during the time of the Trapped Rock Draw mastodont. Samples
collected from the overlying section of inferred Holocene age
indicate a change to a more xeric environment.

FAUNAL ASSEMBLAGE AND PALEOECOLOGY
Mammut americanum (Kerr)

Much of the lower jaw of the mastodont in Trapped Rock
Draw remains in the field at the time of this writing. Nevertheless,
we were able to examine and study the partial left dentary, which
includes part of m2 and a complete m3 (Fig. 4). This specimen is
currently housed in the collections of the Zuni Cultural Resource
Enterprise (ZCRE) in Black Rock, New Mexico, and will eventu-
ally be displayed in a museum at Zuni Pueblo.

Measurements (in mm) of the teeth are: m2 width = 82, m3
length = 178, m3 width = 93 and depth of ramus under the m2/m3
juncture = 165. The m3 has four lophids and a talonid (tubercle),
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Lithology

Top of irregular inset surface + Qc, approx. 7 m below upper
surface

Massive fine sand. Qc? from upper surface (reworked older
sediments from upper surface?). 5YR4/6, violently eff. with
HCI.

Interbedded stratified (cross-bedded) fs with cs and pebble-
gravel channels, 7.5YR6/6, weakly effervescent with HCI
(Holocene channel fill). ZMM-3: mollusk sample from channel
fill approx. 4 m S of strat section.

Stratified fs, 7.5YR5/6, weakly to moderately effervescent with
HCI. Top of Pleistocene section?

Massive fs with scattered pebbles (clasts up to 5 cm),
bioturbated. Possible colluvial unit next to former stream bank
(+ eolian?). 7.5YR5/6, violently eff. with HCl. Samples; ZMC-
3: charcoal sample 90-95 cm above mandible, or 110-115 cm
above base of massive unit, e.g. 6.35-6.4 m above arroyo;
ZMC-1: charcoal sample approx. 80 cm above mandible;
ZMM-1: mollusk sample

Low-angle cross bedded ms with fs and cs (coarse sand),
some gravel at base of interval. Base of mastadon mandible
within this unit. Underlying fs bed deformed under northern
part of mandible. 7.5YR6/4 (non-oxidized), and 7.5YR5/8
(oxidized layers). Moderately to violently eff. with HCI.
Maximum height of mandible = 24 cm, 8 cm thick, greater than
80 cm along exposure, 25 cm across. Sample ZMM-4:
mollusk sample, incl. pelecypods, from fluvial layer, 4 m S. of
mandible.

Carbonate cemented vfs and minor fs, 7.5YR7/2, violently eff.
with HCI

Gray (5Y5/1) massive very fine sand (vfs) with silty matrix;
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abundant shells and charcoal. Eff violently with HCI.
Samples: ZMC-2 charcoal, ZMM-2 A and B mollusk
samples. Top and bottom of gray unit is irregular; top is an
unconformity. Top slopes downward to the north, where it is
overlain by 20-cm thick clean fs with lesser medium sand
(ms), 7.5YR6/6 and non-effervescent.

Interbedded carbonate layers and reddened fine sand, with
shells (mollusks) throughout interval. Scattered mud layers
approx. 1 cm thick. Carbonate layers, 1 to 3 cm thick,
resemble Stage Il carbonate but are (likely) non-pedogenic.
Entire unit violently eff. with HCl. 5YR5/4-7.5YR6/6 (red-brn to
red-yellow)

Fine sand (fs) with some vfs layers and medium sand channel
lenses approx. 15 cm thick; interval is parallel bedded except
channel lenses which are cross bedded. 7.5YR7/4-7/6 (pink-
reddish yellow), non-eff. except secondary carbonate along
bedding (carbonate layers typically 1-2 mm thick, with max. of
4 mm), in 1 m of unit carbonate layers avg. 2 mm

Massive reddish yellow (5YR6/6) fine sand, non-effervescent
Cover
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FIGURE 2. Stratigraphic section at Trapped Rock Draw mastodont site.

ptychodont enamel and is well worn. Each lophid on m3 consists
of two cuspids separated by a median sulcus. There are no median
pillars, pretrite or posttrite cuspids, and the talonid is a small,
transverse lophid. The size and morphology of the Trapped Rock
Draw mastodont jaw closely match other specimens of Mammut
americanum from New Mexico, especially a left dentary with
m2-m3 (NMMNH P-25098) from a gravel pit near Lemitar in
Socorro County (Lucas and Morgan, 1997, figs. 1A-B).
Mammut americanum is rare in New Mexico and the south-
western United States, especially when compared to the numerous
records of mammoths from this region (Lucas and Effinger, 1991;
Lucas and Morgan, 1997). The Trapped Rock Draw mandible is
the sixth record of M. americanum from New Mexico, and the first
record from the Colorado Plateau in the northwestern part of the
state. Of the four previously published records of the American
mastodont from New Mexico (Lucas and Morgan, 1997), two are
in the Sandia Mountains (Sandia Cave and Tree Spring) and two
are in the middle Rio Grande Valley (Los Lunas and Lemitar). A

fifth record, an isolated left m3 from near Pifion in Otero County in
southeastern New Mexico, has not been previously reported.

Invertebrate Fauna

The invertebrate community in the stratigraphic section con-
taining the mastodont mandible was examined to provide a com-
parative temporal assessment of the local paleoecology. Sediment
samples of approximately one pint each were collected from the
upper four of five mollusk-bearing strata (Figs. 2-3). Samples
were screen-washed at NMMNH and sorted to the lowest identi-
fiable taxon. Vouchers of all taxa were deposited in the paleontol-
ogy collection at NMMNH.

Shells recovered from the sediment samples represent 13 spe-
cies of terrestrial pulmonate gastropods and a single species each
of freshwater gastropod, bivalve, and ostracod (Table 1). All taxa
recovered appear to be extant species, and stratigraphic relation-
ships in the exposed strata suggest a late Quaternary age for these
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FIGURE 3. Photograph of lower half of stratigraphic section, Trapped Rock Draw mastodont site.



