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EXPLORATIONS

A JOURNAL OF RESEARCH
AT THE UNIVERSITY OF MAINE AT ORONQO

Volume I April 1985 Number 2

Welcome to EXPLORATIONS, a Journal of Research at the University of Maine at Orono. The
focus of this issue is the Center for the Study of Early Man, an affiliate of the Quaternary Institute
at UMO. Join us as we explore the several disciplines contributing to our understanding of early
man, the plants and animals in his environment, and the changing landscapes which formed the
backdrop for his arduous life. We begin with the Quaternary, a geological period comprising the
past two million years: time of ice and time of man. .

THE QUATERNARY

ICE AGE PLANTS AND ANIMALS
Secrets of the Colorado Plateau
by Jim I. Mead and Emilee M. Mead

FINDING THE FACTS: Picces of the Puzzle
ON LOCATION: In Search of the First Americans

A TEMPORAL VEGETATIONAL CONTINUUM:

From Tundra to Forest
by Carole J. Bombard for Ronald B. Davis

ANATOMY OF AN EXCAVATION
by Robson Bonnichsen

WHAT THE BONES TELL US
by Marcella H. Sorg

PEOPLING OF THE AMERICAS

PUBLICATION PROGRAM
by Emilee M. Mead




THE QUATERNARY

Change. It is the word most aceurately describing the Quaternary
Period: the last two million years of the Earth’s four-and-a-half
billion year history. It is a small step in the total history of the
Earth, a mere blink in the temporal progression of our planet. Yet
that pulse in the intractable dimension of time has witnessed the ac-
celerated development of the creatures with which we are most in-
timately involved: the human species. Because of that intimacy, we
know a persistent interest, a recurring visceral tug, to search the
past. To learn what we once were, perhaps to understand better
what we are, we study the Quaternary Period.

TIME OF ICE: The Pleistocene Epoch

A time of immense glaciation, the Pleistocene Epoch saw
some of the most complex and intense changes ever
known. Huge compressed bodies of ice grew to a thick-
ness measured in miles; the earth groaned and bent to the
tremendous weight of those solid grinding masses, the
planet’s surface was changed and molded as the frigid
glaciers grew and diminished and grew again, forever
leaving marks of passage in their wakes.

And it was cold. The climate was determined by the
complex interrelationship of air, sea, and ice, and each
responded to the others. Planet Earth is basically a closed
system with given amounts of various elements; conse-
quently, moisture forming the ice in the glaciers was ex-
tracted from the oceans, and as the glaciers increased, the
oceans decreased. Sea levels went down.

Glaciers were not static. They retreated, sometimes by
melting at their margins, sometimes by calving huge
chunks of ice into the surrounding oceans. As their mass
became less, much of their moisture was again in the form
of water, and that water surged back to the seas. The
now-bared land had been compressed by the relentless
glaciers and was lower than the seas which flowed out in
their quest for balance and equilibrium. But the land
which had leaned in on itself to accommodate the incredi-
ble pressures of the ice sheets, began to rebound and rise
to its former level. The waters again drained as earth and
ocean sought a new balance.

What of the plants and animals? They, too, responded
to the changing landscape and changing temperatures.
Aquatic life could not, of course, remain in habitats which
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drained, and land-bound specimens retreated before ad-
vancing water levels. Each left traces. As the glaciers ad-
vanced, climates became too cold to support most life
forms, and violent swirling winds near the glacier fronts
discouraged proximity.

Occasionally during the advance of glaciers might be
found a refugium: a relatively unaltered area inhabited by
persistent relics of plants and animals which served as a
center for life forms from which a new dispersion and
speciation might take place after the climate readjusted
and warmed.

As the glaciers grew and retreated, their massive power
altered the landscape. In immediate terms, the ice carved
massive canyons; pulverized rocks; rearranged waterways
and watersheds and dropped odd erratic chunks of stone
miles from their points of origin. In slower terms, the
glaciers changed the seas, and climate. And they deter-
mined where rich and poor soil deposits would be found.
The rich soils of the middle American farmlands were
formed from materials blown on prevailing winds from
many miles away where glaciers were melting and freeing
the fine material of immature soil from an icy grip.

In continental areas of the United States, the north-
south orientation of the major mountain chains meant
that biota, plants and animals, might move south as
glaciers advanced, and return northwards as glaciers
retreated. Those dispersion patterns could be interrupted
by new waterways. Again, they all left their traces, and
sometimes, as with some soils and pollens, the winds blew
those traces away from their points of origin to new and
sometimes peculiar locations where they would later puz-
zle scientists.






Formal and informal ties with international centers fur-
ther enhance the Institute’s scope. A formal exchange
program is maintained with the University of Bergen,
Norway, and informal relationships are nurtured with
scientists at the Smithsonian Institution; the University of
Washington; Columbia, Ohio State and Brown Universi-
ties; the University of Oslo, Norway; the University of
Stockholm, Sweden; the British Museum, London; the I1-
linois State Museum; the Indian Statistical Institute,
Calcutta; the University of the Witwatersrand and the
Transvaal Museum, South Africa, and the University of
Alberta. The international ties greatly benefit research ef-
forts, and they frequently provide the raw materials for
new research projects.

The research projects go on: rock formations,
biota, ore deposits, oceanographic information,
future climates, earthquakes and the beginnings
of a new Ice Age are pursued relentlessly as the
Institute’s scientists gather and sift information
as part of their commitment to greater under-
standing and new knowledge.

Scientists at the Institute are involved in research proj-
ects with clear and distinct importance for the quality of
human life and the future environment. Paleoecologists
are reconstructing lake acidification sequences in the
northeastern U.S. and Norway; projects are underway to
determine what effect climatic warming, induced by ex-
cessive carbon dioxide from industrial burning of fossil
fuels, will have on the Antarctic glaciers and ice sheets,
and ultimately, on sea levels. Other projects focus on
crustal warping in Maine and its effects on nuclear power
plant sites, as well as earthquakes and their effects on
homes and businesses built near the easily shifted coast.
Coal-bearing deposits in India are under study, and the
results will provide information about the climatic, paleo-
graphic and tectonic history of the Indian plate just prior
to and during the breakup of the Gondwana Ice Sheet;
much of the data will be compared with parallel data from
Maine studies. The research projects go on: rock forma-
tions, biota, ore deposits, oceanographic information,
future climates, earthquakes and the beginnings of a new
Ice Age are pursued relentlessly as the Institute’s scien-
tists gather and sift information as part of their commit-
ment to greater understanding and new knowledge.

And they study ancient humans.

CENTER FOR THE STUDY OF EARLY MAN:
““Numberless are the world’s wonders, but none
More wonderful than man . . .”’

Antigone, from Sophocles’
Oedipus Cycle, translated by
Dudley Fitts & Robert Fitzgerald

July of 1981 saw the commitment to answering the most
basic, and misleadingly simple, question of human
history recognized with the establishment of the Center
for the Study of Early Man. The unique nature of the In-
stitute for Quaternary Studies and the internationally
recognized stature of its faculty and research scientists was
the determining factor for the William Bingham Trust for
Charity’s decision to award a five year grant for the
establishment of the Center, an affiliate of the Institute for
Quaternary Studies.

While dedicated to answering the basic question When
and how did the human species arise and spread across the earth?,
Center staff are aware of several problems slowing the
resolution to that question: communications and training
are pivotal points.

The study of early humans is conducted in widely scat-
tered areas of the world, and results appear in several
languages; research often takes place in nations where
communications among scholars is minimal; a systematic
dissemination of significant research results to both scien-
tists and the general public is rare, and finally, most in-
stitutions of higher learning lack an appropriate staff and
an organizational framework within which to train re-
searchers intent on the early history of humans.

The Center for the Study of Early Man has put pro-
grams in place which serve to alleviate these shortcom-
ings. As an academic resource center for conducting
research on Pleistocene peoples of the Americas, the Cen-
ter continually develops prerequisite library resources and
important specimen collections which are available to
Center staff and interested scholars. As a research center,
an emphasis is placed on multidisciplinary research focus-
ing on the earliest Americans, their lifestyles and the en-
vironments in which they lived.

In addition to research and resources, the Center helps
to provide students with training in the latest ideas on the
relationship between global environmental change, hu-
man development and cultural change. Four departments
at UMO provide the faculty and curricular respon-
sibilities for relevant courses. Close cooperation among
the Anthropology, Geological Sciences, Botany and Plant
Pathology and History Departments and the Institute for
Quaternary Studies and the Center for the Study of Early
Man makes a substantial contribution to an interdiscipli-
nary orientation. The coursework is done in an interdisci-
plinary mode; the subject material is interdisciplinary,
and, as students learn, their own attitudes are formed
with a healthy respect for the place of all the separate com-



ponents inherent in studying humans. Their perspectives
focus on the bringing together of parts to form a coherent
and rich whole, rather than an endless and unredeemed
analysis breaking studies into smaller and smaller and
more isolated bits. ,

Public outreach is another commitment of the Center
and its staff. Both the scholarly community and the in-
terested public are enriched by programs and displays
about research projects, and the Center’s publication pro-
gram provides books, journals and a newspaper of infor-
mation about early human prehistory.

At the heart of the Center’s existence pulses the quest
for new knowledge: the lodestar of research. The inter-
disciplinary orientation of the Center’s parent Quater-
nary Institute is intensified and reinforced as Center staff
focus on ancient humanity and its ways of life. The In-
stitute further serves to provide a rich pool of speicalists
necessary to reconstruct the many facets of ancient en-
vironments and their impact on human populations.

The land itself . . . the climate . . . plants and ani-
mals . . . rivers and lakes . . . sea levels and moun-
tains . . . the richness of the soil are all components of the
puzzle of ancient humans. They provided the raw materi-
als with which people worked; they provided the full con-
text within which they could fashion a life. And all of these
components hinge on the changes brought about during
the Quaternary Period.

While archaeological methods are used to collect and an-
alyze different traces and remains left by ancient humans,
it 1s anthropological theory which provides the integrative

framework for reconstructing human relationships to past
environments. To make the puzzle more challenging,
some of those environments lack modern counterparts.
Understanding human biological and cultural develop-
ment is intimately linked with global and local en-
vironmental changes that occurred during the past two
million years.

In the study of early humans, Quaternary geology pro-
vides a context in the continuum of time; paleoecology
provides the biotic context; climatology provides the
physical context. And archaeology interprets traces of ear-
ly humans left in the wake of their passage through those
times and climates along with the plants and animals they
supported.

Center personnel go further in the study of early hu-
man prehistory. They entertain theories of the relation-
ships within early societies; they trace the aesthetic values
suggested by the quality of tool manufacture and paint-
ing; they take humans from a place apart where they are
represented by a few tools and some bones and hypothe-
size interactions and interrelationships.

Ancient humans experienced all the complexities of
subsistence, values, personal and cultural expression,
family and clan. Through careful study, we see early
humans, not as isolated bones or tools, but as human in-
dividuals presented so that we may imagine we feel the wind
in our hair; smell the sweat of fear or triumph; taste the
putrifying remains of meat from an old kill. Early humans
become individuals whom we may know as they con-
ducted their lives with a shoulder pressed next to death.

L SEE SR B B



ICE AGE PLANTS
AND ANIMALS

Secrets of the Colorado Plateau

The Colorado Plateau is an ideal area in which to find clues to the
distant past. It has an arid environment and its many caves have
sheltered the remains of plants and animals for thousands of years.
Within these caves, Jim and Emilee Mead have spent many weeks
searching for clues to now-extinct forms of life, both plant and
animal. From their finds, they are piecing together a picture of the
landscapes of the late Ice Age and fitting in the clues of now-extinct
animal life. Mammoths, mountain goats and giant ground sloths, as
well as camels, native American horses and muskoxen, are all parts
of their objective: a clear understanding of the plant and animal

relationships of ancient America.

by Jim I. Mead and Emilee M. Mead

North America had a rich, diversified, and ever-changing
biotic community long before the first Americans set foot
in the hemisphere. Whether early humans first entered
during the late Pleistocene (Ice Age), whether it was
12,000 years ago or much earlier, they had to rely on the

Jim I. Mead is Research Associate at the Center for the Study of
Early Man and the Institute for Quaternary Studies at UMO. He
earned his Ph.D. in Geosciences with an emphasis in Paleoen-
vironmental Studies at the University of Arizona. His research
centers on plant and animal relationships of the arid West using the
amphibian, reptile, and mammal fossil records.

Emilee M. Mead is Publications Manager at the Center for the
Study of Early Man at UMO. She earned an MA in Museum
Studies with a specialty in Scientific Illustration at the University
of Arizona. She complements her husband Jim’s fieldwork in
paleoenvironmental reconstructions by providing photographic, field
and laboratory assistance.
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available frontier environments, animals and plants, for
subsistence. There is no question that the first humans in
the Western Hemisphere were formidable predators, but
like the other animals and the plants, they had to cope
with the changing climates and environments of the
glacial age.

A debate prevailing since the mid-1960s has been
whether or not these immigrating hunters killed, or over-
killed as it is often termed, all the large animals on the con-
tinent. For thousands of centuries, animals, large and
small, had been adapting to the changing environments.
Through time some animal groups would die out, leaving
a void for evolving new species to fill. But something dif-
ferent appears to have happened at the end of the last
major glacial 11,000 years ago; almost all the large mam-
mals, but very few of the small ones, became extinct es-
sentially simultaneously. What could have happened at
this time that would have been so devastating? The glacial
age was coming to a quick end; climate was changing and
forcing the plants, therefore the food chain, to alter their
geographic distributions. A rapid movement of the avail-
able food could have been chaotic to many large mammals.
But was it? Another possibility is that the first Americans
entered greater North America at this critical late glacial
time and found a vulnerable animal community.
























FINDING THE FACTS:

Pieces of the Puzzle

Research projects to provide the data from which understanding
may be drawn fall into three basic areas: cultural and environmen-
tal reconstruction; stone and bone modification studies; human
skeleton analysis and dating. Each provides information to help
solve the enigma of the past.

RECONSTRUCTIONS

Cultural and environmental reconstruction is currently
represented by six major research projects involving
University of Maine at Orono scientists.

The Munsungun Lake Region has been the site of three
seasons of archaeological survey and testing and four
years of excavation work, sponsored by the National
Science Foundation, Earthwatch, and the Maine Historic
Preservation Commission. The Munsungun area con-
tains significant lithic sources where prehistoric hunters
and gatherers came to quarry stone for tool manufacture
since the end of the last Ice Age. More than 100 sites and
three centers of activity have been located, including
clusters of quarry and workshop-habitation sites. Early
stages of core and biface reduction are commonly found at
both outcrops and pit mines excavated into bedrock. The
workshop-habitation sites are located along ancient and
modern terraces, on lake and kame terraces and on
benches associated with glacial spillways between basins.
The basic objective of the research is to reconstruct the
settlement patterns, subsistence and lithic procurement
patterns, and past environments. The present interpreta-
tion of the Paleoindian sites is that human occupation oc-
curred on kame terrace sites while glacial ice was still in
two local basins. (See story page 22.)
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The Pryor Mountains are the site of research designed to
develop a new understanding of human adaptation to
mountainous environments. Supported by the National
Geographic Society, the University of Alberta, the Mon-
tana Historic Preservation Office and the Bingham Trust
for Charity, excavations were carried out on a transect of
cave sites at low, medium and high altitude in south cen-
tral Montana. Archaeological and ecological remains
from the digs include an exceptionally large sample of
small mammal remains, as well as site sediments and
landform data. When the material is analyzed, its applica-
tion to the artifactual remains from the sites will be used
to interpret the sequences of human occupation reflecting
human adaptions to a variety of mountainous settings.

The Great Basin Testing and Excavation Program focuses on
the hunt for evidence of human occupation at the Rye
Patch Reservoir site and Snake Range in Nevada. The
project offers the possibility of evidence of human
presence during the Pleistocene. At the Rye Patch Reser-
voir in northwestern Nevada and a series of caves in east-
central Nevada, bone remains from mammoth, horse,
camel and bison are being analyzed to determine the
physical, biological, and possibly cultural processes which
have altered the bones since the death of the animals. A
number of bones, dating to about 23-29,000 years before
present, were broken while still quite fresh and show im-
pact scars associated with spiral fractures. Other bones
have flake scars on their cortical surfaces. The bones sug-
gest that human activity may well have caused the bone
modifications.



The Colorado Plateau is home to Bechan Cave. Large
quantities of ancient animal dung, deposited by now ex-
tinct mammoths and giant ground sloths, have been dis-
covered in Bechan Cave in southern Utah. With funding
from the National Geographic Society, researchers are
analyzing the contents of that dung to gain data about the
plant and animal life extant during their lifetimes. The in-
formation and analysis results should provide information
relevant to reconstructing the Pleistocene environment
and may provide answers to why so many large mammals
became abruptly extinct toward the end of the Pleisto-
cene. (See story page 6.)

The Anzick Clovis Burial Site is located in southwestern
Montana, and it is the only known Clovis age burial site
in the Americas. The site was found by accident, and con-
tained more than 100 artifacts including bifaces, fluted
points, bone foreshafts, a scraper, and a few flake tools as
well as the skeletal remains of two children. Most of the
artifacts were found covered with red ochre. A human
bone from the site was dated with the tandem particle ac-
celerator at 10,600 years before present. The artifacts are
currently being analyzed in terms of their material,
shape, size, technology, and use-wear patterns.

STONES AND BONES

Stone and bone modification studies are based on the
fact that Pleistocene people used both stone and bone to
adapt to and exploit their environments. In environments
where stone resources were rare, bone from mammals
could be used, and the same shaping techniques used for
stone tool preparation could be adapted to making bone
tools. Gonsequently, understanding stone too/ manufacture
can extend to bone fool manufacture. Early humans may
also have cracked large bones to extract marrow for nour-
ishment. It has been hypothesized, and is hotly debated,
that bone modification by humans can be distinguished
from bone modification due to other agents. Should the
hypothesis stand, human presence could be determined
by dating human-modified bone fragments in the absence
of human skeletal remains.

Bone modificaiion research currently includes the docu-
mentation and study of carnivore (wolf) modification of
bones in a modern, controlled environment in Nova
Scotia; human modification of modern mammal bones
using elephant, moose, deer and cattle, and an analysis of
similarities and differences between the two (wolf and
human) types of modification and the development of a
method to discriminate between them.

The First International Bone Modification Conference, funded
in part by the National Science Foundation, was held in
late summer, 1984. The conference brought together sci-
entists and samples of bone collections from around the
world; opened lines of communication among these geo-
graphically separated professionals and established the
beginnings of a systematic approach to discriminating
between human and animal modified bones.

The Ginsberg Project involved a cooperative effort by a
research team from the University of Maine at Orono, the
Smithsonian Institution, and the National Museum of
Man, Canada. The team conducted butchering and flak-
ing experiments on the remains of Ginsberg, an elephant
which died at the Boston Park Zoo. The experiments were
conducted at the Front Royal Zoo in Virginia and later in
Ottawa, and analyses of the experiments are being con-
ducted.

HUMAN SKELETAL DATING

The Human Skeletal Dating Project involves a new tech-
nique for dating very small portions of human skeletons,
and its methods rest with a tandem particle accelerator
located at the University of Arizona Laboratory of Isotope™
Geochemistry. (See story page 29.) The project is part of
a larger interdisciplinary effort to review human skeletal
material from the new world in terms of its dating, mor-
phology, and Quaternary context.

Each of the research projects provides complementary
information about our reconstruction and knowledge of
the past.
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A desert will not support an Eskimoan lifestyle, and a Polynesian
type culture will not be found in the high Arctic. The lifestyles peo-
ple develop depend largely on what is available for them to work
with, just as a group’s technology is anchored to its available raw
materials. While these propositions seem self-evident and simple,
they are far more complex and elusive when we set out to under-
stand the characteristics of a culture extant many thousands of years
ago by depending on a reconstruction of environments which also
existed many thousands of years ago. The challenge becomes more
enigmatic when we try to reconstruct landscapes which existed dur-
ing a time of rapid change. That is precisely what Ronald Davis and
George Jacobson, Botany and Plant Pathology and the Institute for
Quaternary Studies at UMO, did to help draw the limits of possible
human activity at the end of the last Ice Age in northern New
England and nearby parts of Canada. Those delineations provide a
vegetational context for the Munsungun archaeological project.
Special thanks are due Professor Davis for his generous donation of

time telling us about the project and reviewing our retelling.

A TEMPORAL

VEGETATIONAL

CONTINUUMWM:

from Tundra to Forest

by Carole J. Bombard for Ronald B. Davis

Ronald B. Davis is Professor of Botany and has been a member of
the Institute for Quaternary Studies since its inception. He earned
his Ph.D. at Cornell, and his research in Maine began in 1958
wuth a major ecological study on the coastal spruce-fir forests. His
research interests have since focused on paleoecology and lake studies
including lake eutrophication, acid rain and lake acidification and
Maine peatlands.

George L. Jacobson, Jr., is Associate Professor of Botany and
Quaternary Studies and Acting Director of the Center for Marine
Studies at UMO. He earned his Ph.D. at the University of Min-
nesota, and his research interests focus on plant ecology and ter-
restrial vegetation dynamics of eastern North America during the
past 15,000 years.
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Modern artistic expression often pays tribute to the eternal
hills and sings praises of the mighty oak which has stood for
two hundred years. From the perspective of a single life-
time, the hills may seem eternal and the oak an example of
infinite stability. Yet the hills constantly undergo change,
and mighty oaks are truly fragile parts of the environ-

“ment. Indeed, environment and the components of its

complex, and sometimes rapid, changes are key elements
in an understanding of the past.

As demonstrated in modern pacans to the eternal hills
and stable oak, the environment of a culture has an ap-
preciable influence on how that culture may develop.
Beyond its role as a source of artistic stimulation, the
vegetation in a given area provides or precludes some
vegetable food sources. That same environment supports
only certain types of animals, both small creatures and
megafauna. They too are a society’s potential source of
food, and raw materials for clothing, shelter and im-
plements. Vegetation further is a reflection of elevation;
the relative richness of various soils; the underlying bed-
rock and the geomorphology of an area. The landscapes,
the environment, while only one aspect of the total con-
text within which humans develop, is a potent influence.



How can scientists reconstruct landscapes which existed
thousands of years ago? The key rests with the traces each
species of plant occasionally leaves behind. In the remains
of seeds, twigs, leaves and pollen, researchers find the in-
formation source they need to reconstruct past vegetation
and to draw vegetational maps with a strong degree of
confidence. And they add highly specialized and esoteric
bits of working knowledge from their professional ex-
perience.

THE INTRICACIES OF THE CHALLENGE

Painting the past landscapes of northern New England
and adjacent Canada presented particular difficulties in
several forms. The topography of the area can be de-
scribed as heterogenous: landforms, elevations, ancient
lakes and seas present the researcher with a multitude of
different conditions to integrate into any study results. A
single, uniform area has far fewer challenges to an histori-
cal landscape reconstruction than an area presenting
variation upon geographical variation. And the differ-
ences provide a number of factors with which the re-
searcher must contend: ice sheets remain longer in valleys
than at higher elevations; soil quality ranges widely from
elevation to elevation; mountains present intrinsic dif-
ficulty of access and movement; watersheds are an agent
helping to control dispersion rates and directions. The
researchers at first were also challenged with a relative
paucity of well-dated sites from which to establish base
lines.

Water movement and mixing of sediments in many of the
water bodies prevent the accumulation of distinct annual
layers in the sediments. Called sarves, such clearly differen-
tiated annual layers are a sharp indication of the relative ages
of deposits containing plant and animal remains. Varves are
rarely found in northern New England. For this reason,
researchers must date organic remnants by the carbon-14
process. (See dating story page 29.)

Looking for the pollen and macrofossil traces of long
dead organisms is usually done by taking core samples
from the bottoms of lakes. The reasons for this are that the
lake serves as a collection basin that preserves organic
remains in chronological sequence in its accumulating
bottom sediments. Winds and flowing waters move the
organic remains including pollen and other plant and
animal parts away from the production sites to basins of
deposition. The best basin of deposition in Maine is a lake
bottom. Sediment coring allows the researchers to bore
through lake bottom layers and retrieve those bored sec-
tions in lengths of a meter or so at a time. The retrieved
sediments are extruded from the boring tubes or pipes,
wrapped and returned to the laboratory, where they are
examined for the presence of pollen exines, macrofossils
and other matter in a controlied manner.

From the abundances of different types of materials in
the core samples, scientists can reconstruct the type of
landscapes which existed to produce those remains.

There are pitfalls to be avoided. By studying the char-
acteristics of flowing water, glacial movement and winds,
paleoecologists are able to correct for physical evidence
which can mislead the amateur. For example, rock flour
at the very bottom of a lake sediment core can be a sur-
prise to the beginner, but the experienced researcher
knows that the gray powdery material was produced by
the grinding action of glaciers. Furthermore, professional
researchers know that the rocks are ground up into flour
as a glacier moves and carries the rocks in the ice mass
and grinds them together. But when the ice melts, the
rock flour flows out with the melt water and 1is deposited
on the land or in lakes. That left on the land erodes quick-
ly, and is added to the deposits in lake bottoms. While the
presence of so much rock flour can be baffling to the
uninitiated, the skilled paleoecologist can place it quickly
in the timetable of a glacier’s retreat: the mystery has a
clear message. 8 > S

As a glacier moves further away from a lake area, living
things colonize in the lake left behind. As life forms in-
crease in abundance the sediment layers become more or-
ganic: the paleoecologist recognizes this. Materials from
the watershed drain to the lakes, and living and dead
plants and animals in the immediate area of the lake lose
fragments to the lake itself. All of these biological traces
become part of the scientists’ core samples.

Other factors enter the picture: charcoal from man-
made or natural fires washes into the lake. A fire storm or
a wind storm accelerates the erosion and transport of
material from its normal place to the bottoms of lakes in
the area. Some species of trees leave very few pollen traces
behind them; others leave a proportionately large number
of traces. The experienced paleoecologist continually cor-
rects for potentially misleading amounts of trace matter.

And so it was with the Munsungun Lake area. Davis
worked with laboratory analyses of core samples from the
bottom of Chase Lake, and from that work, was able to
posit the historical landscapes which existed in the Mun-
sungun area thousands of years ago. Together with Ja-
cobson, Davis integrated the Chase Lake results with
information from 50 other sites in northern New England
to provide a series of maps demonstrating the types of en-
vironments extant at thousand year intervals between

14,000 and 9,000 years ago.
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Archaeological digs are labor intensive undertakings, and available
funding rarely meets the need for paid labor. EARTHWATCH, a
nonprofit organization based in Belmont, Massachusetts, offers its
members the opportunity to support scholarship and join worldwide
research expeditions. Acting as a bridge between the public and
noted scholars in the field, EARTHWATCH serves as a clear-
inghouse to provide eligible workers for expeditions. The volun-
teers pay their own way while in the field, and that contribution is
tax-deductible. The result is an exciting learning experience for
volunteers and support for research. EARTHWATCH volunteers
have been helping with University of Maine at Orono expeditions
for several years.

ANATOMY OF

by Robson Bonnichsen

My watch read 4:05, August 1, 1983. Turning into South Stevens parking lot at the
University of Maine at Orono, I could see my crew of Earthwatch volunteers. They
would be assisting me for the next two weeks on an archaeological excavation at Mun-
sungun Lake, one of Maine’s more remote areas, 40 miles north of Baxter State Park.

Months previously I had submitted grant proposals to the National Science Founda-
tion and the Center for Field Research seeking funds to support archaeological and
environmental research. This was my fourth and last year (1980-1983) of a major ex-
cavation program designed to understand regional, cultural and environmental history
in remote northern Maine.
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Our excavations had been preceded by three years of intensive field recon-
naissance (1977-1979). My students and I had located approximately 100 ar-
chaeological sites in this densely wooded environment. The occurrence of
beautiful red, gray, black, green and mottled fine-grained rocks, called cherts,
apparently attracted native populations to the area thousands of years ago.
Materials which are aesthetically pleasing and well suited for manufacturing
flaked stone tools have a limited distribution in northern New England. The
Munsungun Lake Formation cherts and volcanics served as a magnet attracting
prehistoric peoples to the area since the end of the last Ice Age.

Our survey teams had found abundant evidence of prehistoric tool production
activities. Small pit mines, usually not more than two meters in diameter, mark
locations where aboriginal miners extracted raw materials from mountainside
outcrops. Additionally, we had discovered a series of sites adjacent to both
modern and ancient drainages containing evidence of tool manufacturing and
habitation activities. These sites occur on a series of modern and ancient land-
forms found along the perimeters of Chase and Munsungun Lakes. The combina-
tion of archaeological sites of different ages associated with modern and ancient
landforms, lake sediments with pollen suitable for reconstructing the history of
vegetation, and evidence of aboriginal mining of chert and volcanic rocks
presented an ideal opportunity to reconstruct the cultural and environmental
history of an unknown, lithic resource center.
























by Marcella H. Sorg

Controversy surrounding the timing of human coloniza-
tion of North and South America has revolved around
problems of dating, and those problems are especially
acute when sites contain human skeletal remains. Some
scientists have supported a more recent peopling of the
Americas dating about 12,000 years ago. Others have
supported an earlier arrival dating about 40,000 years
ago. A small number of specialists suggest people may
have been here for several hundred thousand years.

Placing a date on the arrival of humans into the
Western Hemisphere is not an easy task. Although it is
often possible to determine a geological date for a given
site based on the surrounding sediments, these dates are
usually not specific. To obtain a more exact date,
radiometric dating is employed. This method takes ad-
vantage of the fact that certain radioactive elements decay,
lose electrons, at a known rate. For example, living
organisms contain two isotopes of carbon, that is, forms of
carbon that have different numbers of electrons. These
isotopes of carbon-12 and carbon-14 are found in a
specific ratio in all living plants and animals. When an
organism dies, the carbon-14 begins to decay to car-
bon-12, changing the ratio at a known rate. Carbon-14
dating measures the ratio in organic remains, and statisti-
cally calculates the number of years since death. This date
is reported with a statistical error figure, the plus or minus
part. The real date is judged to fall within the bounds of
this range with a high level of probability.

This conventional method of radiocarbon dating has
been in use only about 35 years. To use it, ideally one
must have remains of plants or animals which still contain
enough organics (carbon and its compounds) to produce
at least one gram of carbon. Depending on how much
fossilization has taken place, this might mean enough to
fill one 35mm film can to the brim.

To obtain this sample size, the archaeologist must
carefully pick out flecks of charcoal or other organics from
a wide area of the site, being careful not to contaminate
the sample with younger or older materials.

Dating organic samples by the conventional radiocar-
bon method entails destroying the sample itself. Because

Marcella H. Sorg is Assistant Professor of Anthropology and
Associate Director of the Center for the Study of Early Man at
UMO. In addition to a Ph.D. in Physical Anthropology from
Ohio State, she holds a degree in psychology and is a registered
nurse. Her interests include genetic demography and human skeletal
variability, and she has conducted studies of diabetes on Vinal
Haven Island and infant mortality in the upper St. John Valley
French population. She also serves the Maine State Medical Ex-
aminer’s office as a forensic anthropologist.
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of this some people have been reluctant to give up frag-
mentary human skeletal remains to obtain a radiometric
date.

In fact, human skeletal remains from the Americas
which are potentially older than 10,000 years are extreme-
ly rare and nearly always fragmentary. Although the
reason for this scarcity is unknown, it may be related to
the cultural death practices of the earliest Americans. For
a skeleton to survive intact it usually has to be buried,
either culturally or accidentally, thus protecting the bones
from agents of decomposition and damage such as mois-
ture, oxygen, acidity, scavengers, and the weather. When
bodies are disposed of by cultural practices other than
burial, they are less likely to survive the rigors of time.

A new form of radiocarbon dating using the tandem
particle accelerator has been a breakthrough for those who
study the Paleoindian Period, before 10,000 years ago.
This new method requires only a tiny sample of carbon:
only 0.01 gram, compared to the 1.00 gram required by
the conventional technique.

Two now-standard approaches are used in the conven-
tional method. Both are based on measurements of beta
particles emitted by the carbon-14 nucleus in the process
of decay. One technique creates carbon dioxide by burn-
ing the sample in an oxygen-filled environment (or, in the
case of bone samples, dissolving it in acid), and uses a
particle counter to estimate the carbon-14 concentration
in the sample. The liquid scintillation technique, on the
other hand, converts the carboniferous material to ben-
zene and counts light emissions created by beta particles
as they pass through a phosphorescent liquid.

The new method uses a linear accelerator and a mass
spectrometer to measure the mass of carbon-14 present in
the sample. Because the carbon compound to be dated 1s a
negative ion, the mass spectrometer can be employed to
isolate the carbon-14 isotope. This new method can be
used on even small specks of charcoal or fragments of
bone from Pleistocene sites as early as 40,000 years ago.

The Center for the Study of Early Man is taking a
leadership role in gathering samples of potentially early
human skeletons for carbon-14 dating on the tandem par-
ticle accelerator at the University of Arizona Laboratory
of Isotope Geochemistry. None of these remains have
been dated before; some of the specimens are from sites
located very recently.

One specimen, for example, comes from a salt marsh
area on the coast of Georgia: a complete lower jaw or
mandible. It is heavier than modern mandibles because
minerals have been incorporated into the bony structure

over thousands of years, replacing some of the lighter

organic matter. The mineralization process has turned
the bone a dark grey and the teeth shiny black. A sample
of bone will be removed from the bottom edge of one side
of the jaw. This is where the bone is the most dense and
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