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KNOWING IT IN THE BONE

Bones have always spoken to those who knew the
proper way to listen, from the priest making an augury
to grandfather predicting a change in the weather.
David Glenn Smith, of the Department of Anthro-
pology at the University of California, Davis, has dis-
covered a scientific way to find the messages recorded
in ancient bone, though the information he recovers
concerns not the future but the past.

From human bone Smith has been able to extract
a number of substances —albumin in particular — that
are called serum proteins, because they have their
origin in the blood serum. A number of times in
history or prehistory, the genes which regulate the
composition of human serum proteins have experi-
enced mutations that have been passed on through
genetically-linked populations. Mutations which have
occurred in recent prehistory are potential genetic
markers, telltale “fingerprints” that could identify cer-
tain language or cultural groups as genetically related,
especially when used in conjunction with ethnic-lin-
guistic comparative studies. The major problems have
been that such mutations are relatively rare and that
serum proteins are extremely difficult to isolate from
human bone. More importantly, serum proteins in
bone tend to be broken down or leached out of the
bone under usual conditions of preservation.

Nevertheless, Smith and his colleagues, including
Dr. Frederick W. Lorey (University of Minnesota),
have been able to identify or “characterize” serum
proteins from bone samples ancient and modern, in-
cluding albumin from specimens from the 7000 year
old Windover site in central Florida. Their method is
an adaptation of the process known as electrophoresis,
whereby mutations migrate differently from normal
proteins within an electrical field. This promises to
become an invaluable aid to ethnohistorical studies.

The whole subject is not so esoteric as its genetic
and biochemical terminology might suggest. Smith ex-
plains: “A protein is just a series of amino acids that
performs some function; it is synthesized at the direc-
tion of particular (usually invariate) sequences of
nucleotide bases in the DNA, which controls how the
amino acid subunits are put together. Many proteins
found in body tissue are also found in the blood. The
blood is the principle transport system to deliver pro-
teins from a source where they’re made — for example
the liver —to other sites that need to use those proteins
for growth and development. So proteins may serve
a structural purpose, forming the basic support of cer-
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tain connective tissues in the body: of bone matrix,
and things like that. Proteins may also serve transport
functions: they grab hold of something as hemoglobin
grabs hold of oxygen and carries it to different organs
in the body. Still other proteins act as enzymes: they
catalyze or initiate certain chemical reactions through
which other proteins are formed.”

It is an accepted part of evolutionary theory that
random mutations take place occasionally in the gene-
tic material. “We know,” Smith continues, “that muta-
tional events occurring in the body as a result of spon-
taneous changes in DNA result in alteration of the
structure of the amino acids, thereby changing the way
the amino acids go together to make proteins. This
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STRANDED IN THE PAST

substitution of one amino acid for another sometimes
changes the electrical charge on the entire molecule,
thereby altering the speed with which that molecule
migrates through an electrical field. If an individual
caries a mutation, we can identify it by placing the pro-
tein within an electrical field, which causes the two dif-
ferent forms, the common and the mutational (one in-
herited from each parent), to migrate to-different posi-
tions within a gel matrix.” E
“Electrophoresis,” as the separating process is
called, “has been around for over a quarter of a cen-
tury, and it’s really been a boon to genetic studies
because it’s an unbiased way of searching for genetic
(Continued on page 5) .
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Archaeologists excavate the Udora site. The excavation grid, which is located in a stock drive Iane and adjacent

poultry yard, is centered on an occupation/activity area that was used by Paleoindians.

A team of Ontario archaeologists, excavating a
site slated for destruction by a construction project,
recently unearthed a rare Paleoindian feature. The find
was discovered this past summer during investigations
at Udora in the Lake Simcoe area of southern Ontario.
The feature contained artifact fragments, flakes, and
animal bone. Prior to the Udora discovery, only one
site in the entire Great Lakes region, the Holcomb site
in Michigan, had produced identifiable animal bone.

Udora was discovered in 1979 during the course of
a long-term Royal Ontario Museum project, directed
by Dr. Peter Storck, to locate Paleoindian sites by
following glacial lake strandlines. A six-week excava-
tion followed in 1980. The 1987 follow-up work, made
possible by funding from the Royal Ontario Museum
and the Social Sciences and Humanities Research
Council of Canada, sought to determine whether un-
disturbed deposits of the site might exist in and
amongst farm buildings and the house in the center
of the site. Fortunately, the work resulted in the dis-
covery of the bottom part of an undisturbed feature.

The Udora feature was “about one-half meter in
diameter . . . and roughly conical,” the concentration
of flakes and bone fragments narrowing as the ex-
cavators went down into the subsoil. During excava-
tion, the contents, “roughly 2,000 items, some no
larger than a sesame seed,” were plotted by triangula-
tion to record an image of what the feature originally
looked like. Although the feature was not marked by
any soil coloring or textural differences (the passage
of the last ten or twelve thousand years has obscured
any visual evidence), it was clearly “delimited by a con-
centration of minute chert flakes and calcined (burnt)
animal bone.”

A number of larger flakes and artifact fragments,
including the ears and bases of fluted points, were also
contained in the feature. These ears and basal frag-
ments appear identical to those found in Michigan
which have been given the name Gainey, a Great Lakes
point style typologically similar to Western Clovis.
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(Photo courtesy of Peter Storck, ROM)
























