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Crown views of the left M2/’s of Mammut americanum from Jones Spring faunal assemblages
(Hickory County, Missouri) illustrating examples of the rugged (right) and smooth (left) varieties of
cheek teeth in this species. Both teeth are in full eruption and early wear, and both are from young
adult individuals between 26 and 28 years of age at death based on comparison with tooth eruption
and wear patterns in living African elephants.

The rugged variety is smaller and is from a faunal assemblage associated with high-pine-pollen
abundance. It exhibits greater development of the cingula, seen especially at the posterior (bottom)
border of the tooth and at the ends of the transverse valleys. In addition, the ridges descending from
the cusps are stronger, bulging into and obstructing the valleys at their bases. (From Saunders, J. J.,
and P. Tassy 1989 Le Mastodonte Americain. La Recherche 20:452-461; Photo courtesy of J. J. Saunders).

MASTODONT MICROEVOLUTION
LINKED TO CLIMATIC CHANGE

“We seem to go through cycles in paleontology, and
mastodonts are certainly on an upswing. They con-
tinue to be interesting animals—they’re still very
enigmatic, and they’re just too damn big to be ig-
nored,” Dr. Jeffrey Saunders of Illinois State Mu-
seum joked during a recent informal interview. His
enthusiasm may seem surprising: one could easily
assume that after over 200 years of widespread dis-
coveries of mastodont remains in sites throughout
Europe, Asia, and North America, the scientific com-
munity would have formed a fairly complete picture
of these megamammals.

Yet Saunders and numerous colleagues are work-
ing on a much more comprehensive scale. Using a
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wide range of techniques, they are arriving at new
understandings of how mastodonts adapted to
changing environments. Their data indicate that the
species changed physically over time, fueling the
debate on why mastodonts became extinct 11,000
years ago along with so many other mammals.

Scientists such as Saunders pay attention not only
to the mastodont bones recovered from a site, but
also to the types of other animals found with them,
any evidence of the presence of humans, and the
geology and formational history of the site—clues to
the ecology of the time. Pollen and fossil wood can
be used to verify what plants were present in the
area where an animal lived, or even, when plant
matter is found in mastodont intestinal remains,
what the animal ate.

Saunders and his colleague Dr. James King have
focused on a series of sites in the western Missouri
Ozarks that are providing geological and biological
data on mastodont habitats over a 60,000-year time
span. Four sites contain mastodont remains and
associated biota, thus constituting a remarkably
long fossil record of ecological changes in one area
and accompanying mastodont response. King and

continued on page 4

EVIDENCE OF
MASTODONT'S
LAST MEAL:

Bacteria still working
after 11,000 years

People say that elephants never forget. In the case of
what they last ate, this may be true, at least for one
mastodont. Although the animal has since passed
on, the meal has yet to. And some very dedicated
digestive-tract bacteria are still hard at work on one
poor pachyderm’s last repast.

Researchers recently announced that living intes-
tinal bacteria have been found in the stomach con-
tents of an 11,500-year-old mastodont. Biologists -
working on the project have hypothesized that the
bacteria may be either the original inhabitants of the
living animal’s digestive tract or their slowly repro-
ducing descendants, “We've resurrected,” notes ar-
chaeologist Dr. Bradley Lepper, “part of that
mastodont, part of that biologic&l system.”

The surprising discovery of what may prove to be
the world’s oldest living organisms was made follow-
ing the excavation of a nearly complete mastodont
skeleton from the Burning Tree Mastodont site near
Newark, Ohio, in December, 1989 (see Mammoth
Trumpet 6:2 “The Burning Tree Mastodon: A
Nearly Complete Skeleton from Licking County,
Ohio”). Headed by Lepper, Curator of the Ohio
Historical Society’s Newark Earthworks State Me-
morials, and Paul Hooge, Director of the Licking
County Archaeology and Landmarks Society, the

continued on page 2

CLUES TO
PALEOINDIAN
SURVIVAL:

Underwater caches
may have supplied
meat in winter

“This is very different from the classic western U.S.
Clovis sites that we know and love.” Dr. Daniel C.
Fisher is describing the Heisler site, a Pleistocene
pond bed located in south-central Michigan, which
contains the disarticulated remains of a single mast-

odont.
In his search to understand how humans inter-
acted with late Ice-Age megafauna, Fisher, of the
continued on page 6
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Mastodont’s Last Meal

continued from page 1

team excavated both the skeleton and the animal’s
11,000- to-12,000-year-old intestinal contents.

In addition to the bacteria, the mastodont intesti-
nal contents are providing tantalizing (and unex-
pected) clues concerning the dietary habits of this
long-extinct species. In contrast to previous finds,
the vegetal matter suggests that the animal’s last
meal consisted of wetland-associated, rather than
spruce-associated, plants.

The Burning Tree mastodont is also important
because of what it may tell us concerning human
interaction with these animals. No projectile points
or other artifacts were found with the skeleton, and
there is no indication of a killing blow or the entry of
a projectile. However, the evidence strongly sug-
gests that the animal died elsewhere, was disarticu-
lated, and then brought to the site and cached.

The mastodont skeleton is remarkably complete,
missing only its right rear leg, tail, and toes. The
animal was apparently disarticulated into chunks
and cached in three distinct piles: the cervical verte-
brae, still articulated, were discovered upside down
in association with the forelimbs; the pelvis, skull,
scapula, and left rear leg were found together in
another area of the site; and most of the ribs and
thoracic vertebrae were recovered from yet a third
locality.

So far, three dates have been obtained on the
mastodont. Accelerator dating of twigs from the
mastodont intestinal contents produced an age of
11,660 + 120 yr B.P. (BETA 38241/ETH6758); a sec-
ond sample from the gut contents yielded a radiocar-
bon date of 11,450+ 70 (PITT 0832); and a bone
collagen sample produced a date of 10,860 + 70 yr
B.P. (PITT 0830). Lepper believes that the bone
collagen date is somewhat too recent, and that
11,500 yr B.P. will turn out to be the correct age for
the site.

The Burning Tree Mastodont site has produced
the only substantiated mastodont gut contents dis-
covered thus far. These materials were found under-
neath the animal’s ribs and thoracic vertebrae.
Explains Lepper, “I identified an elongate mass of
vegetable material, matted vegetation, that was dis-
tinct in color. It was a dark red-brown, as opposed to
the dark brown or black peat that it was in, and it
smelled really bad. It smelled like partially digested
material—fecal material, actually. . ..”

From the outset, Lepper believed the unearthed
vegetal matter to be intestinal contents, but had no
way to prove it. He describes how the material came
to be analyzed: “I was describing the excavation of
the specimen [to a group of visiting students and

Mastodonts Are
People, Too

As we at the Mammoth Trumpet know, every-
body loves a mammoth. This issue, we turn our
attention to a different kind of proboscidean—
Mammut americanum—the American mastodont.

Though certainly as large as mammoths and a
prominent part of late Pleistocene American faunal
assemblages, mastodonts have received relatively
little public attention—perhaps because of their pre-
sumed absence from the Paleoindian record. In-
creasingly, however, there is a growing body of
evidence that points to human exploitation of mast-
odonts, if in a different way than their better-known
proboscidean cousins. This issue of the Mammoth
Trumpet explores this idea and other areas of
recent research relating to these pachyderms of the
past. -Editor

faculty], when Jerry Goldstein, a microbiologist,
said, ‘Has anybody looked at it for bacteria?” And I
said, ‘Well, no, it’s probably 12,000 years old, so
nothing will have survived.”” Goldstein—Dr. Gerald
Goldstein, of the Department of Botany and Microbi-
ology at Ohio Wesleyan—asked for samples of the
vegetable material. Provided with a frozen speci-
men, Goldstein found a wealth of living intestinal
bacteria. In contrast, control samples taken from the
peat adjacent to the mastodont carcass contained no
intestinal bacteria. Although bacteria were found in
the samples, these were all species typical of fresh-
water lakes and normal for the context of the site.

The bacteria identified by Goldstein were enteric
bacteria, also called coliform bacteria. These bacte-
ria primarily live and thrive in intestinal contents.
Lepper points out that one of the species identified,
Enterobacter cloacae;is so typical of intestinal con-
tents that it is used in England as a diagnostic
to demonstrate fecal contamination of water sup-
plies. Although Enterobacter cloacae can be found
occasionally in other contexts, it lives primarily in
intestines.

Lepper explains that intestinal bacteria were a
normal part of the mastodont’s biological processes.
“Mastodonts had bugs in their intestines to help
them digest [their food]. The bugs lived in symbiotic
relationship with the mastodonts. . . . [The enteric
bacteria are] in essence, part of the biological sys-
tem of the mastodont.” It is far from impossible for
bacteria to remain dormant for 11,000 years, he
notes. The bacteria are living and reproducing. Says

continued on page 6
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We'’re

Effective September 1, 1991, the Center
for the Study of the First Americans is
moving from one coast to the other. Our

_new home will be Oregon State Univer-
sity. Please address all correspondence
to Center for the Study of the First
Americans, Department of Anthropol-
ogy, Oregon State University, Corvallis,
OR 97331.

UPCOMING
CONFERENCES

September 1-7, 1991 International Union of Pre-
historic and Protohistoric Sciences, 12th Congress,
Bratislava, Czechoslovakia.

Contact: Archeologicky stav Slovenskij Akadmid Vied,
Sekretarit XIl Kongresu UISSP, 949 21 Nitra-hrad,
Czechoslovakia. :

September 6-11, 1991 Paleoecology, 2nd Interna-
tional Congress, Nanjing, China. -
Contact: Ma Yu-Ying, Nanjing Institute of Geology and
Palaeontology, Academia Sinica, Chi-Ming-Ssu,
Nanjing 210008, People’s Republic of China.

October 6-11, 1991 8th International Congress on
Human Genetics, Washington, D.C.

Contact: John J. Mulvihill, M.D., Secretary-General
ICHG, 9650 Rockville Pike, Bethesda, MD 20814.
October 21-24, 1991 Geological Society of
America Annual Meeting, San Diego, California.
Contact: GSA, 3300 Penrose Place, Boulder, CO 80301;
(303)447-2020. ’

October 27-November 1, 1991  Soil Science Society
of America Annual Meeting, Denver, Colorado.
Contact: SSA, 677 S. Segoe Road, Madison, W1 53711;
(608)273-8080.

November 13-16, 1991 49th Annual Plains Anthro-
pological Conference, Lawrence, Kansas.

Contact: Museum of Anthropology, University of Kan-
sas, Lawrence, KA 66045; (913)864-4245.
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