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Scientists
Analyze
Bones of
Ancient
Humans

A cave scientist in Hourglass Cave high
in the Colorado Rockies negotiates a
passage near where the 8,000-year-old
bones of an ancient cave explorer were
recovered (page 10). Those bones
have been analyzed and buried, but
scientists are busily analyzing other
human remains and adding their
findings to an extensive Smithsonian
Institution database (page 1).

CYNTHIA MOSCH

he Center for the Study of the

First Americans fosters research

and public interest in the Peopling
of the Americas. The Center, an integral
part of Oregon State University, pro-
motes interdisciplinary scholarly dialogue
among physical, biological and social
scientists. The Mammoth Trumpet, news
magazine of the Center, seeks to involve
you in the late Pleistocene by reporting
on developments in all pertinent sciences.
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A DATABASE ON HUMANITY'S PAST

Smithsonian Team
Races the Clock
with Repatriation

CARSON CITY, Nev.—As the Olympic
Games got under way in Atlanta last sum-
mer, a scientific contest of sorts was under
way here at the Nevada State Museum. A
team of forensic anthropologists had come
to Nevada’s repository for historical and sci-
entific information to analyze human skel-
etal remains,

Like Olympic athletes, members of this
team brought years of intense training and
practice to their undertaking, and like Olym-
pic runners, they, too, were competing
against time. Much of the material they are
analyzing here and at other museums may
be subject to repatriation under the Native
American Graves Protection and Repatria-
tion Act, commonly known as NAGPRA.
Their primary goal is to secure as much
knowledge as possible about the human
past while it is available.

The team also hopes to assure various
Native Americans who seek return of hu-
man remains that they can, indeed, receive
the bones of their ancestors and not simply
any human bones. While the anthropolo-
gists race against time, the quality of their
analysis is necessarily foremost, and they
employ teamwork to gain the maximum of
individual talents. Don Tuohy, curator of an-
thropology at the Nevada State Museum,
secured money to support the team in

Carson City with a grant from the James W.
Calhoun Foundation.

Douglas Owsley of the Smithsonian Insti-
tution is team leader. He has devoted much
of his professional life to the study of human
skeletons, especially those of the peoples of
the American Plains, although he has also
studied the skeletal remains of numerous
European Americans and African Ameri-
cans. His career has carried him beyond
North America, too, most recently to help in
the identification of victims of the genocidal
violence in Croatia.

Working here with Dr. Owsley is veteran
physical anthropologist Richard Jantz of the
University of Tennessee, who also has
lengthy experience in the study and analysis
of Great Plains peoples. Here Dr. Jantz is
specializing in the team’s cranial analysis.
Completing the team are Kari Sandness of
the Smithsonian, Shannon Novak of the Uni-
versity of Utah, and Parvene Hamzavi and
Chip Clark of the Smithsonian. These work-
ers compose a team that is highly trained,
skilled, and experienced in the analysis of
America’s human skeletal material.

“We process all skeletons as a team,” says
Owsley, taking a brief break to explain the
project to the Mammoth Trumpet. “We do
the same thing for the prehistoric remains
that we do for the colonial burials that I've
been working on.” Their system, which fo-
cuses on specific variables, has been in op-
eration for fully a decade.

One team member analyzes each indi-
vidual, carefully detailing her observations
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Biology Colloquium Focus:
First Americans

First Americans Studies will be the focus
of Oregon State University’s 55th Annual
Biology Colloquium, which brings lead-
ing scientists together to discuss their
research before an audience of teachers,
researchers, students, and public. One of
the university’s most prestigious scien-
tific programs, the Biology Colloquium
examines a specific and timely biological
theme each year.

The all-day program will be April 24 at
the LaSells Stewart Center on the Oregon
State campus in Corvallis. Experts from
across North America will present evi-
dence gathered using new approaches in
molecular archaeology and physical an-
thropology that are broadening percep-
tions of who the first Americans were.
Scientists will present archaeological,
skeletal, and DNA findings essential to
understanding America’s cultural and
biological heritage.

Long-accepted scientific theory holds
that the first people crossed into North
America from northeast Asia more than
11,000 years ago. Thus it has been gener-
ally assumed that today’s Native Ameri-
cans are the descendants of those first
Asian travelers. However, research in
skeletal morphology suggests that people
in the Americas before about 9,000 years
ago may have looked different than later
peoples. Did the earliest Americans come
from somewhere other than Siberia?

Scientists who will present recent re-
search findings at the Colloquium in-
clude Robson Bonnichsen, Director of
the Center for the Study of the First
Americans, Oregon State University; D.
Gentry Steele, Department of Anthropol-
ogy, Texas A&M University; Douglas
Owsley, Department of Anthropology,
Smithsonian Institution; Anne Stone, De-
partment of Anthropology, Pennsylvania
State University; Walter Ream, Depart-
ment of Agricultural Chemistry, Oregon
State University; Katharine Field, De-
partment of Microbiology, Oregon State
University; and another presenter who is
yet to be determined.

Dr. Bonnichsen will present an over-
view of the archaeological record for
northeast Asia and North America and

will discuss what the archaeological
record has to say about the first Ameri-
cans. Dr. Steele is the author of a number
of papers on skeletal remains of the early
Americans. Dr. Owsley is a forensic an-
thropologist at the Smithsonian Institu-
tion who has developed an extensive
database of human skeletal observations.
Dr. Stone will give an overview of the
molecular biology approach. Dr. Ream
and Dr. Field, who are gathering evidence
as part of Oregon State’s Molecular Ar-
chaeology Project, will talk about their
research on ancient DNA and what they
are learning about the prehistory of hu-
man genetics in the New World. A final
speaker will provide an overview as to
where we are in the development of our

understanding of prehistoric human ge-
netics in the New World.

A closing panel discussion is expected
to involve representatives from the Na-
tional Park Service, Smithsonian Institu-
tion, National Academy of Sciences, and
attorneys with expertise in cultural re-
source law.

The annual Biology Colloquium is
sponsored by Oregon State University’s
Research Office, and its colleges of Agri-
cultural Sciences, Forestry, Science, and
Veterinary Medicine. Bonnichsen, Ream,
and Field are organizing this year’s event.

If you'd like to attend the colloguium,
contact the Corvallis Convention and
Visitors Bureau for information: 541-
757-1544 (fax 541-753-2664), or visit the
bureau’s site on the World Wide Web
at WWW.visitcorvallis.com/ccvb. The
bureau’s mailing address is 420 NW 2nd
St., Corvallis OR 97330. oV

—Carol Ann Lysek
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1996 CSFA Field Work

Retrieves Ancient Hair

Strategy Seeks
Kew Information

from Old Sites

Completion of the 1996 field season found
the Center for the Study of the First
Americans well-launched into molecular
archaeology, its trail-blazing analytical ap-
proach. Summer excavations at new and
old archaeological sites produced hun-
dreds of bags of washed sediments that
are presently undergoing analysis by re-
searchers at Oregon State University.

The three summer field projects were
in Montana, Wyoming and Nebraska.
Robson Bonnichsen, Professor of Anthro-
pology at Oregon State and Director of
the CSFA, is confident that the Center’s
molecular archaeology strategy will re-
sult in more precise and hitherto unob-
tainable information about Paleo-Ameri-
can people.

Goal of the summer’s excavations was
to recover new samples of small-scale bio-
logical and inorganic material by using
fine-screen washing. In addition to seeds,

Reflecting on trenching work at the Cremer site,
CSFA director Robson Bonnichsen wears reflected
images of backhoe and team members in his glasses.

small-mammal remains, plant macro-
fossils, fossil insects, lithic flakes and
charcoal, the washed sediments contain
ancient human and animal hairs that can
be subjected to DNA analysis.

On two of the summer’s field projects,
the CSFA worked in collaboration with
other archaeologists on previously exca-
vated and well-studied archaeological
sites. Dr. Bonnichsen says the collabora-
tion allows the Center to draw on a sig-
nificant body of previous research and tie
its work to known stratigraphic, chrono-
logical and artifact records.

Hell Gap Site, Wyoming

The National Endowment for the Hu-
manities recently awarded archaeologist
George Frison and his colleagues at the
University of Wyoming funding to ana-
lyze chipped stone, faunal remains, and
other data from the Hell Gap site near
Guernsey in southeast Wyoming. It was
at Hell Gap in the early 1960s that the
Goshen cultural complex was identified.
The original Hell Gap archaeological ex-
cavations were conducted by Harvard
University and the University of Wyo-
ming from 1959 to 1966. These investiga-
tions disclosed the most complete
sequence of cultural remains yet recov-

ered in the Great Plains region. The early

field work collected a massive
amount of data and revealed
six cultural layers, including
Goshen and Folsom, but only
a minimal amount of this
material ever underwent lab-
oratory analysis and was de-
scribed in publications.

The aim of Dr. Frison’s new
analysis was to characterize
the hunter-gatherer adapta-
tions represented at this sig-
nificant site. Supporting
analyses included chrono-
metric dating by accelerator
mass spectrometry, geology,
geomorphology, and paleo-

ANNE STANAWAY

“Not MY hair!” Molecular anthropology
field workers must take precautions not
to shed hairs that might be confused
with ancient hair recovered from the
excavations. This bewhiskered member
of the CSFA team at Hell Gap was taking
no chances at contaminating samples.

environmental reconstruction through
pollen and phytolith studies. Geoarchae-
ologist C. Vance Haynes worked on a re-
assessment of the site’s stratigraphy.

The CSFA team worked closely with
the project archaeologists, geoarchae-
ologist and stratigrapher. Members col-
lected fine-scale samples of sediments
from two 50-centimeter-square columns
for screen washing. This resulted in 300
six-liter bags of sediments that were
brought back to OSU for further analysis.

Preliminary field analysis of the sedi-
ments revealed a hair record that cross-
cuts the occupation levels and even
extends below the known archaeological
record by about a meter, says Bon-
nichsen,

La Sena Site, Nebraska

La Sena, along with its neighboring sites
of Jensen and Shaffert, has produced
flaked mammoth bones that appear to
have been altered by humans. To date,
no flaked stone artifacts have been found
at these locations. Steve Holen, archae-
ologist for the Nebraska State Museum,
and David May, geoarchaeologist from

JO ANNE HARRIS



= TRUMPET

Volume 12 » Number 1

OLUNTEERS play an integral

role in what the Center for the

Study of the First Americans
is able to accomplish on its field
projects. Without their help much less
would get done and the work of the
Center would suffer for it. As is true
with almost all volunteer work, both the
volunteer and the organization the vol-
unteer works for often benefit in unex-
pected ways.

Shannon Dillon, a 23-year-old gradu-
ate from Sonoma State University,
found her two weeks at La Sena particu-
larly meaningful because, though she is
blind, she feels she was treated as a
regular member of the team. She says
CSFA Director Robson Bonnichsen
and principal investigator Steve Holen
integrated her effortlessly into the
work of making a cast of a mammoth
bone as well as digging and screening
the soil column.

Lab work was the only thing she
didn’t get to do; working in the field
laboratory required looking through a
microscope to sort hair and other or-
ganic material from the soil matrix.

Working with people
with physical limitations, Dr.
Bonnichsen says, opens
your eyes to what is pos-
sible. He has known that
blind people could operate
in archaeology ever since
observing his college advi-
sor who was blind.
Bonnichsen was quick to ac-
cept Dillon for the project,
but was not sure how to inte-
grate her into it until they
were actually on the site.
Then it became self-evident.

Dillon says that in her ex-
perience having a visual limi-
tation requires a process of
problem solving, just like
many other aspects of life.
So it often is not possible for
her to say ahead of time how
she proposes to deal with a
problem. Once she has the
opportunity to face a particular situation
then the way to deal with it usually be-
comes clear.

Her previous archaeological experi-

Volunteers Play Crucial Role

ANNE STANAWAY

et

Henry Katz, retired lawyer and insurance executive,
volunteered two weeks of his summer to work at
the Cremer Ranch site. A member of the CSFA
Advisory Board, he has been interested in archaeol-
ogy since high school.

ence included the initial investigation of
a Guatemalan Mayan site and the his-
torical archaeological excavation of
writer Jack London’s home in northern

the University of Northern lowa, have
dated these and other late-Pleistocene
sites to 20,000 to 14,000 years ago. The
sites suggest that people were process-
ing mammoths during the last glacial
maximum, when the ice sheets were as
far south as the South Dakota-Nebraska
border along the Missouri River (Mam-
moth Trumpet 10:1 “Bones of Nebraska
Mammoths Imply Early Human Pres-
ence”).

The La Sena site was discovered in
1987 by Bob Blasing and Brad Coutant
during a survey of Medicine Creek Reser-
voir. The mammoth bones were exposed
by lateral erosion from the reservoir, Ex-
cavations extend to about 3.5 meters be-
low the surface, and so far about 25
percent of a single Columbian mammoth
(Mammuthus columbi) has been exposed.
Collagen from the mammoth bone has
been dated to 18,000 years ago.

The CSFA crew processed over 600

six-liter bags of sediment from La Sena,
Jensen, and Shaffert sites, recovering a
hair record from all three. Sediments
from the sites are being analyzed in Cen-
ter laboratories.

Cremer Site, Montana

Work at the Cremer site, about 100 miles
west of Billings, Mont., was a continua-
tion of fieldwork done in 1995. The site,
near the Crazy Mountains, is at the head
of a spring and is partially sheltered by a
shallow sandstone canyon. Fortunately,
this area has never been glaciated; it con-
tains Holocene and late-Pleistocene ar-
chaeological deposits that are likely to be
greater than 10,000 years old, says
Bonnichsen.

Fresh water and a sheltered camping
area would make the site appealing to
ancient as well as modern hunters and
gatherers. Little information has been
gathered on this part of Montana, so the
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California. But since her main interest is
in American prehistory, Dillon was quite
pleased to have the opportunity to work
on this Nebraska Paleo-American site.

Henry Katz, from Simsbury, Conn., a
retired regulatory lawyer and former
vice-president of The Hartford Insur-
ance Group, volunteered two weeks of
his summer to work at the Cremer
Ranch site. His interest in archaeology,
dating from high school, led him to par-
ticipate in other digs including one in
Belize where he helped excavate the
foundation of a Mayan temple.

Katz, a member of the CSFA Adwvi-
sory Board, said that in addition to four
graduate students from Oregon State
University and a soil scientist from the
University of Wisconsin, the team con-
tained four volunteers. Besides himself
and a retired California businessman in
his early 70s who is also a CSFA board
member, there were two women—a
special-education teacher from Oregon,
and a rancher from northern Montana.

He said the excavation procedure at
the Cremer Ranch began by using a
backhoe to dig a trench. Next, a one-
square-meter column of soil was dug out
of the side of the trench to a depth of
three meters. This soil was put into
three-liter bags that were later dumped
on a four-sided screen and washed with

water pumped from the nearby creek.
Whatever was left on the screen—rocks,
hairs, bones—was then placed in bags
and brought back to OSU for further
analysis.

Care was taken, said Katz, to avoid

Shannon Dillon works at the Jensen site,
near Nebraska's La Sena site. The
Rhonert Park, Calif., resident has a
bachelor's degree in anthropology; her
main interest is American prehistory.

contaminating the samples with mod-
ern human hair. Each worker wore a
hair net under his or her hat, long-
sleeved clothing, and gloves. During
the washing phase, each wore rain
gear. He said a hair sample was col-
lected from each member of the team
to be analyzed along with any hair from
the dig as a further precaution to alert
against inadvertent contamination.

Katz says that all the volunteers
were familiar with Bonnichsen’s work
in molecular archaeology. He thinks
volunteers would probably need to
have some archaeological experience
under their belts to appreciate the
subtlety of searching for ancient hair as
opposed to something more self-evi-
dent such as shards of pottery or lithic
tools.

Katz enjoyed the overall experience
of working in a group in which every-
one contributes something different.
He found the quiet beauty of the loca-
tion was memorable. Among the high-
lights of his experience was seeing
three rattlesnakes, wild turkeys, a doe
and fawns, sandhill cranes, antelope,
and brook trout. Getting in on the
ground floor of a new analytical ar-
chaeological process was particularly
exciting for Katz.
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Montana rancher George Cremer in his backhoe, opposite, digs a trench at the
Cremer site for CSFA researchers who are studying the stratigraphy and depositional
history and collecting hair and other biological evidence. Cultural deposits extend
more than two meters below the surface. Dustin White, above, examines soil profiles
while Misty Weitzel takes notes. Weitzel and White are graduate students at Oregon
State University. Property owner Cremer is a member of the CSFA Advisory Board.

research here is focused on understand-
ing the initial colonization of the region
and its history of human adaptation. The
goal is to understand the depositional and
environmental history of the site.

A drilling program conducted in 1987
revealed that cultural deposits extend at
least 2.5 meters below the present surface
and date back to the end of the last Ice
Age. At least three buried soils and four
occupation levels were exposed.

A large charcoal sample and an associ-
ated flake buried with it at the bottom of a
section are awaiting radiocarbon dating.
The screen-washing process from the
1996 fieldwork resulted in 256 six-liter
bags of sediment that are undergoing
laboratory analysis.

A variety of personnel worked on the
various field projects this summer includ-
ing scientists, graduate students, allied
professionals and volunteers. ¥

—Carol Ann Lysek
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Editor’s Note: The Mammoth Trumpet has published many
articles focused on the contribution of genetics to the study of the
Deopling of the Americas:

1:2 “Russian-American Team Links Ancient Population

Genetics”

2:3 “Assessing Eskimo and Indian Affinities”

6:1 “Studying Ancient American DNA”

6:3 “Living Cells Unlock Ancient Mysteries”

Volume 12 = Number |

7:1 “Paleoindians and DNA”
8:2 “A Geneticist Looks at the Peopling of the Americas”
8:3 “Team Traces Four Trails from Asia”
9:2 “New Wave in Archaeology: Hair”
11:2 “New Focus, Molecular Archaeology”
11:3 “Viruses May Offer New Line of Evidence”

In this article, we review recently published research articles;
references are included.

topics has two Janus-like faces, looking in opposite

directions. The more engaging of the two vistas to
Mammoth Trumpet readers is the new research on the
peopling of the Americas. For the other vista, difficulties
persist in deciding which facts are “true facts” and which are
“false facts,” presenting a
foggier landscape. Both
conceptual and technical
questions plague this field of
research, still in its infancy,
and it is important for those
interested in the peopling of
the Americas not to assume
that genetics can, by itself,
answer most of the ques-
tions concerning human
dispersal into the Americas.
But genetic studies can help
to develop new models as
well as help to test models
devised from other fields.

Researchers study
human DNA from two
sources: DNA of living
peoples taken from samples of blood or other tissue, and DNA
of ancient peoples recovered from hair, teeth, bones, or
mummified tissue. These two categories offer quite different
approaches to an understanding of the peopling of the
Americas.

By studying living people it is possible to obtain enough
genetic material to be certain that the DNA is properly identi-
fied. If ambiguous results from an analysis occur, it is possible
to go back to the subject, obtain additional samples, and try
again. In addition, the cultural as well as the geographic
provenance of a living subject can be ascertained. In theory,
living populations can be sampled in scientifically appropriate
designs, and studies can meet usual scientific criteria: the
studies should be repeatable by other scientists, and the
results should be the same. In practice, however, ethical
considerations make it essential to obtain the permission of
subjects for analysis of their DNA, and it is difficult to take a
truly random statistical sample of a population. Investigators
using living subjects do have the advantage of knowledge
about their sample and its cultural group; such information
makes it possible to evaluate the sample’s representativeness.

On the negative side, living populations cannot be expected

I {ECENT WORK ON HUMAN DNA and related genetic

Scientists Follow Various Trails
In Search of the First Americans

to represent past populations perfectly. Native Americans, for
example, are many, many generations away from the earliest
immigrants, and microevolutionary processes undoubtedly
have had significant impacts upon any population. In a period
of 10,000 to 20,000 years, it is likely that many genes have
been lost due to natural selection or to chance events affecting
small, mobile bands.
Epidemics of European
diseases took a heavy toll of
Native American peoples,
theoretically altering the
genetic character of the
surviving populations. The
extent of intermarriage over
the past 500 years between
Americans and immigrants
from Europe, Asia, Africa,
and the Pacific cannot
always be ascertained in
cultural or biological
surveys, so genes from
outsider peoples could skew
results.

By contrast, data on
ancient DNA, especially if
obtained from remnant materials dating to 9,000 or 10,000
years ago, would avoid the possibility of skewed results from
intermarriage with recent immigrants, And ancient DNA may
inform us about traits of people who lack living descendants.
On the negative side, using ancient DNA to ascertain clues to
the earliest Americans raises sampling problems because it is
not possible to know how representative a single individual
was of his or her population. And there are technical prob-
lems, too, because ancient DNA tends to be degraded and
there may not be enough remaining in a sample of ancient
bone, hair, or tissue to test or to allow a second test if initial
lab results are ambiguous.

DNA Studies with Contemporary People

For many years, anthropologists have examined the relation-
ships among language, culture and biological features of
populations and have studied the affinity—and sometimes the
lack of affinity—between language and genealogy. A number
of recent scientific publications have addressed genetic and
linguistic issues about the first Americans, but it is still unclear
whether major linguistic groupings coincide with biological
populations that represent ancestral migrations—a topic
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discussed in an article in the Oct. 4, 1996 issue of Science
[References, Gibbons].
Questions scientists are asking include:

» How many ancestral populations colonized the Americas?

a Do these populations correspond to current linguistic
groups?
@ What was the timing of the colonization(s)?

Some early data pertaining to these questions led to controver-
sies, and newer data are not sufficient to answer these ques-
tions fully. Still, recent developments add spice to the issues
involved.

To consider contemporary Native Americans, what does
recent research tell us about their unity over a long period of
time?

R. H. Ward and coworkers reported in a 1993 article that
languages appear to have changed faster in North American
peoples than have their genes (DNA). They suggest that
linguistic differences, such as those between Amerindian and
NaDene language groups, do not coincide with genetic
differences. This position tends to discount the “three wave”
theory of linguistically distinct groups: first the large Amer-
ind language group, then the NaDene peoples, and lastly the
Aleut-Eskimo peoples (Mammoth Trumpet 7:3 “Linguist
Finds Evidence for Early Peopling of the Americas”). Joseph
Lorenz and David Glenn Smith, in a well-illustrated Novem-
ber 1996 article, review mtDNA studies from many popula-
tions in North and South America, examining geography and
language family as possible factors explaining the distribu-
tion of the four commonly studied genetic features (referred
to as lineages or haplogroups). Maps summarizing their
findings are helpful in convincing readers of the authors’
conclusions that both factors appear to affect genetic distri-
butions to some extent, in some areas. The biggest weakness
of the three-wave language category appears to be in the
putatively oldest, least specific, and most widely distributed
group, known as Amerind; the authors (page 318) say that
their data “do not support” Joseph Greenberg’s concept of
“the unity of Amerind.”

In contrast to the three-wave theory, D. A. Merriwether and
colleagues have supported a single-wave of migration (or
migration from a single source) into the Americas. They have
identified nine different founding types (so-called haplotypes)
of mitochondrial DNA. Although the frequencies of these types
turn out to differ between contemporary and ancient DNA
samples in some regions, the nine types are widespread
throughout the Americas and also exist among East Asian
populations. The nine types do not demarcate American
linguistic subdivisions and thus do not support a two- or three-
wave model of successive migrations,

The discovery of nine founding types (or even more than
nine, as suggested by Bianchi and Rothhammer), supports the
idea of substantial genetic diversity in the original American
colonizers. This contrasts with the “four lineage” model put
forth previously by other workers such as Torroni and Wallace
in their 1995 article.

Further, Merriwether and colleagues tend to reject Siberia
as being the source of the first Americans, despite its eastern
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edge facing the Bering Sea. There are two reasons. Siberian
groups generally have only a small subset of the founding
types, and two of the nine founding types do not occur in any
Siberian group studied so far. (Of course, the Siberians have
other haplotypes, as do Europeans and Africans.) Because
their Mongolian sample possesses a larger proportion of the
founding types than does any Siberian sample, these authors
favor Mongolia or a nearby area as the source of Native
Americans.

Findings of geneticist James Neel and others also point to
Mongolian populations as relatives of Amerindians. In a 1994
paper, they described the geographic distribution of a human
virus (HTLV II). Neel’s group and other workers have found
HTLV Il in native North and South Americans and in Mongo-
lians, but not in Siberians; Neel’s group concluded that the
Mongolia/Manchuria region was a very likely source area for
the founding population of Americans.

But various viewpoints exist concerning the number of
source populations and the points of origin. In their 1995
paper, Torroni and Wallace voiced skepticism about there
being more than four founding haplotypes, although Forster
and coworkers have now modified this view somewhat. And
others have remained skeptical about the only entry point to
the Americas being Beringia.

Rebecca L, Cann and J. K. Lum have studied the DNA of
Pacific populations and compared their results with those on
the DNA of native Americans. Several mitochondrial DNA
“lineages” occur both in the Pacific area and in Amerindian
samples. This finding is consistent with two differing interpre-
tations. Either it signals the retention of very old lineages in
both areas, or it signals direct oceanic contact. Cann and Lum




