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Desert varnish and cottonwoods, Escalante Canyon, Utah.
“One learns a landscape finally not by knowing the name

or identity of everything in it, but by perceiving relationships
in it"—Barry H. Lopez.
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October 1992 marks the 500th
anniversary of Christopher Columbus'’s
arrival in North America and his “dis-
covery” of a “New World.” Sailing west
in an attempt to find an oceanic route
to the Orient, Columbus encountered
a very old, populated world, whose
peoples had diverse and complex his-
tories and cultures. Although the Amer-
icas had been visited by other trans-
oceanic voyagers, this encounter in
1492 placed the Eastern and Western
hemispheres into permanent contact,
and the cultural consequences of this
contact continue to unfold in the late
20th century.

An exploration of America’s past
reveals that to a great degree the life-
ways of peoples and the history of ex-
ploration and settlement can be viewed
in terms of encounters between land-
scape and culture. The occasion of the
quincentenary presents an appropriate
opportunity to consider the interaction
between humans and the American
landscape, particularly the West. This
photographic essay presents selected
aspects of the links between physical
landscape and cultural landscape and
very different perspectives on the
American West—Native American
landscape and tradition, and connec-
tions between physical setting and the
history and direction of Euro-American
exploration. The perspectives of differ-
ent cultures reflect distinct approaches
to knowing the Earth.

What is meant by “knowing
the Earth”? Geology, as the scientific
discipline that seeks to understand the
Earth, has over the past two centuries

Patterned rock,
Point Lobos, California.

provided a type of knowledge of Earth
properties, processes, and history based
increasingly on analytic description,
abstraction, and specialization. In A
Sense of the Earth (1971), David Leveson
asked if geology and geologists were
aware of, or capable of, interpreting the
Earth and the nature of Earth-human
relationships—the “geologic experi-
ence”—to society. Rather than being a
complete set of details, our knowledge
of the Earth is informed by inquiry that
extends beyond the confines of special-
ized scientific disciplines to a larger
human experience.

Communicating an understanding
of the history and place of Earth or
landscape in human affairs has com-
monly fallen within the domains of
historians, geographers, and anthropol-
ogists. Geologists can also be a part of
this group and examine the role and
impact of the science in society and the
interdisciplinary nature of relationships
between the Earth and humans in time
and space. There are many connections
beyond traditional boundaries of the
discipline. For example, geologic setting
strongly influences the paths of cul-
tures. Second, great diversity in views
of the Earth—from science to myth—
exists among peoples of the world.
Third, perspectives on landscapes are
shaped by encounters with the land as
well as expectations or preconceptions
based on cultural images of the time.
What did Euro-Americans seek and
what did they see in the western lands?
How was this an impetus for scientific
(geographic and geologic) exploration?
In addition, with regard to the Ameri-
can West, geographic and geological
studies played a significant role in the
historical development of the region.
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Tufa tower, Mono Lake, California.
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Desert hoodoos at dusk,
Arches National Park, Utah.
“Rocks and rock formations

are prominent in the geogra-
phy of Hopi Country, and in
the mythological interpreta-
tion of the Hopi world....
Where a stranger to Hopi
land will perceive only the
barren starkness, and perhaps
desolateness all around, the
Hopi people see a strength
and beauty that comes from
intimate familiarity with it...."”
—Emory Sekaquaptewa (1981)

Gnarled pine, Bryce Canyon

View through a National Park, Utah,

canyon slot,
Utah.

Masonry cliff ruins, Frijoles
Canyon, Bandelier National
Monument, New Mexico.

Eroded volcanic
landscape, Death Valley
National Monument,
California.

Erosion and the mud-laden Colorado River, Grand Canyon National Park,
Arizona. The desert and canyon country of the Colorado Plateau was a
natural laboratory for scientists and explorers like John Wesley Powell who,

H—— in the late 19th century, developed significant new ideas concerning land-
Early morning fog at Cape Royal, Grand Canyon National Park, Arizona. “The thought grew in my mind that the scape-shaping processes, the importance of geologic time, and land use in
canyons of this region would be a Book of Revelations in the rock-leaved Bible of geology.” —John Wesley Powell. arid regions.
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NARRATIVE—
A DIFFERENT LANDSCAPE

The part of the North American
continent that we now call the Ameri-
can West is much more than a region
of distinct physiographic provinces,
and more than a physical record of
the history of westward movement
and expansion. At the end of the
15th century when Columbus landed
in the Caribbean, the West had been
explored, adapted to, and inhabited by
diverse groups of peoples for thousands
of years. The human record of occupa-
tion in the Four Corners region of the
American Southwest (southern Utah
and Colorado, and northern New Mex-
ico and Arizona), for example, is long,
if not continuous over this period
(Martin et al., 1991; Cordell, 1985).
Prehistoric inhabitants of cultural tra-
ditions such as Anasazi and Mogollon
emerged later as Pueblo Indians, who
remain in this area. To survive, or even
flourish at times, in such a marginal
environment with variable climate and
unpredictable water resources required
adaptive change.

The great diversity and distinc-
tiveness of Native American cultures,
lifeways, and environmental perspec-
tives resist distillation into simple gen-
eralizations. It is true, however, that
Indian America has not functioned in
the same ways that Euro-America has,
and cannot be viewed with the same
assumptions (Turner, 1974, 1980; Ber-
gon and Papanikolas, 1978; Matthies-
sen, 1984; Allen, 1986). The Native
American West was (and is) a visionary
and inclusive world in which landscape
was a literal and spiritual home, and
conceptions of the world were not nar-
rowly tied to proof and evidence (Beck
etal., 1977; Bergon and Papanikolas,
1978; Allen, 1986; Silko, 1986). The
particularities of the land around a
people—the canyons, mountains, and
deserts—were commonly known with
the precision of a mapmaker, as well as
mystic and partner (Bergon and Papa-
nikolas, 1978; Turner, 1980). The peo-
ples’ lifeways tended to erase the dis-
tinction between what was mythical
(spiritual) and what was real; history,
time, and space merged in views of the
world—a world in which, for many, all
beings were part of a living whole, part
of the landscape.

Editor’s Note

The feature article this month,
“Encounters with the Land,” com-
memorates the 500th i
of Columbus's landing in North
America. As such, it is a departure
from the usual science article,
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—E. M. Moores

The land, the sky, and all that is with-
in them—the landscape—includes
human beings. Interrelationships in
the Pueblo landscape are complex
and fragile. The unpredictability of
the weather, the aridity and harshness
of much of the terrain in the high
plateau country explain in large part
the relentless attention the ancient
Pueblo people gave the sky and the
earth around them. Survival depend-
ed upon harmony and cooperation
not only among human beings, but
among all things—the animate and
the less animate, since rocks and
mountains were known to move,

to travel occasionally.

—Leslie Marmon Silko
(Laguna Pueblo), 1986, p. 85-86

For many American Indian cul-
tures the land exhibits a sacred order
that forms the basis of ritual, mythol-
ogy, and oral tradition (Lopez, 1988).
Oral narratives and communal ritual
provide a collective, racial memory,
maintaining and transmitting experi-
ence, custom, and world view from
older generations to younger (Turner,
1980; Silko, 1986). Turner (1974)
remarked that such narratives are,
perhaps, as close as others can get to
a sense of the way the natural world
seemed to aboriginal Americans prior
to European contact. In this sense, oral
tradition is an important referential
and historical base.

Landscape or geography plays
central roles in narratives on bound-
aries, and the origin of things, places,
and humans. As such, the land serves
as a map defining physical area and
mythical paths, protection, resource,
way of life, and cultural reminder,
among other things (commonly inef-
fable). Rather than reflecting primitive
or uncomplicated beliefs, oral tradition
is but one record of a people’s organic
relationship with the land, and may
reflect a reality of landscape as vital
as science or history.

Among the many people who sub-
scribe to the belief that four moun-
tains define tribal territory are the
Navajos, all of the Pueblos, the Pima,
and the Yuman tribes of the Gila
River.... But mountains are more,
much more, than boundary markers
defining the tribal boundaries within
which a people lives and carries on
most of its meaningful, purposeful
activities. The Pueblo people, for in-
stance, believe that the four sacred
mountains are pillars which hold up
the sky and which divide the world
into quarters. As such they are im-
bued with a high aura of mystery
and sanctity. And this sacred meaning
transcends all other meanings and
functions. The Apaches, the most
recent mountain dwellers among the
southwestern Indians, believe that
mountains are alive and the homes
of supernaturals called “mountain
people.” They further believe that
mountains are protectors from illness
as well as external enemies, that they
are the source of the power of sha-
mans as well as teachers of songs and
other sacred knowledge to ordinary
humans, and that, finally, mountains
are defenders as well as definers of
tribal territory.

—Alfonso Ortiz
(San Juan Pueblo), 1973, p. 91-92

HISTORY—
CONFRONTATION OF
THE UNKNOWN

Euro-America of the late 1700s
was essentially a narrow strip of land
stretching along the Atlantic seaboard.
To the west beyond the Appalachians
lay the frontier, and the land beyond
it was considered immense, if not infi-
nite, virgin land. In fact, most Euro-
Americans did not know what was west
of the frontier, although explorers like
Coronado (in the 1500s) had ventured
across the continental interior, and set-
tlements dotted the West Coast and the
Southwest (Perrin, 1986). According to

Hector St. John de Crevecoeur in Letters
from an American Farmer (1782), which
was a best-selling account of early
American rural life, “Many ages will
not see the shores of our great lakes
replenished with inland nations, nor
the unknown bounds of North America
entirely peopled. Who can tell how far
it extends?” Even the map of the West
in the first American geography book
(1797) contained mainly blank spaces
or mythical features (Goetzmann,
1982)—truly terra incognita.

The attempt to investigate west-
ern lands and resources through geo-
graphic and geological expeditions was
but one of several major driving forces
behind 19th century exploration and
expansion. With the MacKenzie expe-
dition (across western Canada in
1793), the Louisiana Purchase (1803),
and the Lewis and Clark expedition
(1804-1806), the trans-Mississippi West
became more than a direction, a reced-
ing line of wilderness, or an immense
unknown to Euro-Americans (Bergon
and Papanikolas, 1978). The continen-
tal interior became a distinct region—
immense but with boundaries and
hints of geographic and ecologic
variability.

1989). In this “confrontation of the
unknown” (following Goetzmann,
1966), trans-Mississippi landscapes
assumed almost mythical dimensions,
as perceptions of these lands were based
as much on myth as fact. The vagueness
and uncertainty of the region were pre-
served for decades—the idea of the West
as a wasteland prevailed well into the
1800s. Myths such as the arid plains
beyond the 98th meridian as a Great
American Desert or the yet-to-be-dis-
covered transcontinental waterway,

the old Spanish San Buenaventura
River, died slowly. This mythical river
finally did dry up, in a sense, with geo-
graphic discovery—John C. Fremont’s
expedition, in 1844, mapped the region
between the Sierra Nevada and Wasatch
Mountains (Utah) as a land of interior
drainage, a “Great Basin,” with no out-
lets to the sea (Boorstin, 1965).

What good was this western land
then? Prior to the 19th century, and
essentially beginning with Columbus,
the West's immediate value was judged
in terms of trade routes to the Pacific
and Asia (Bergon and Papanikolas,
1978). The value of opening the west-
ern interior in the 19th century was
ultimately translatable into the promise

Historians have pointed out that while the West was
being discovered by Americans it was also being invented.

In the 1803 acquisition of the
Louisiana Territory from France, the
United States claimed almost 757 mil-
lion acres of what is now the central
and western regions of the country.
The next step was to determine exactly
what was out there. Lewis and Clark’s
mission was, in President Jefferson’s
view, political and economic, as well as
scientific (“literary”) in motive (Goetz-
mann, 1982, 1986). In this first official,
government-sponsored scientific expe-
dition, the Corps of Discovery was to
locate “the most direct and practicable
water communication across this con-
tinent for the purposes of commerce”
by traveling up the Missouri River and
crossing the Rocky Mountains to the
Columbia River basin. Finding a navi-
gable water route to the Pacific (the fa-
bled Northwest Passage or elusive San
Buenaventura River), would enhance
territorial claim, as well as commerce
with Asia and the Native Americans
(Boorstin, 1965; Goetzmann, 1966,
1982, 1986). In addition to studying
the Indians, Lewis and Clark were to
investigate the “soil and face of the
country” by noting the geography
and identifying and collecting natural
resources (including fur-bearing ani-
mals and minerals) that might be of
commercial or scientific value.

As the first major Euro-American
expedition to cross the continent, it es-
tablished a new far western frontier for
the United States, and focused Amer-
ica’s attention on the interior of the
continent beyond the Mississippi and
the exploration of its geography and
resources. Over the next 50 years this
land of vast plains, mountains, and
deserts became known to the nation
primarily through the efforts of expe-
ditions by Pike (1806-1807), Long
(1820), Wilkes (1838-1842), and Fre-
mont (1840s), other mapping recon-
naissances of the Army’s Corps of Topo-
graphical Engineers, and the travels of
individual explorers or mountain men.

Historians have pointed out that
while the West was being discovered
by Americans it was also being invented
(Boorstin, 1965; Goetzmann, 1966,
1986; Turner, 1980; Limerick, 1987,

of individual opportunity and national
expansion and development (Limerick,
1987). Land was commonly viewed by
many in terms of its potential for fur
trade, agriculture, and, significantly,
mineral resources. Mineral discoveries,
including gold in California (1848)
and silver in Nevada (1859), prompted
rapid expansion and westward migra-
tion, and mining essentially put the
West into the forefront of the nation’s
industrialized economy for a time
(Limerick, 1987).

With the movement of emigrants
in the mid- to late 19th century—and
the “opening” of the West by railroads
to settlement and industry—the coun-
try now required more specific and
accurate information on the mining,
agricultural, ranching, and timber
potential (Viola, 1987). This need
stimulated a new era of systematic,
scientific exploratory surveys in the
West (Goetzmann, 1966, 1982, 1986).
Between 1867 and 1879, the federal
government funded major expeditions
in which assessments of the geology,
geography, and mineral resources of
the trans-Mississippi West were to be
the principal objectives (Boorstin, 1965;
Rabbitt, 1989). These surveys, led by
John Wesley Powell, Clarence King,
Ferdinand V. Hayden, and George M.
Wheeler, covered an immense region
that included the western plains, Rocky
Mountains, Colorado Plateau, Great
Basin, and Sierra Nevada.

Major questions and concerns
about natural processes, geologic time,
and human history emerged in this
latter phase of western exploration,
and represented what historian
William Goetzmann has described as
the “nation’s ‘coming of age’ scientifi-
cally.” Progress in the fields of geology
and physical geography, as well as sim-
ply learning about the western land-
scape, owed much to the explorations
and discoveries of the 19th century
surveys. For example, J. W. Powell,
who explored and named the Colorado
Plateau region, investigated geologic
processes and history of the Southwest,
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ethnography of the Indians, and use

of arid lands. He sought to understand
large-scale landscape-shaping forces
and, with his team of scientists, devel-
oped significant new ideas on the work
of uplift and erosion (and time) and
defined and advanced many basic
principles and terms of geomorphology
and structural geology. Powell’s intense
interest in the relationship of people

to arid lands resulted in A Report Upon
Lands of the Arid Regions of the United
States, which proposed that viable set-
tlement and land use strategies in the
arid West could not follow the practices
of the humid East.

Powell and other explorer scien-
tists also produced literature that cele-
brated the western landscape “on its
own terms” (following Bergon and
Papanikolas, 1978).

Stand at some point on the brink
of the Grand Canyon where you can

overlook the river, and the details of
the structure, the vast labyrinth of
gorges of which it is composed, are
scarcely noticed; the elements are
lost in the grand effect, and a broad,
deep, flaring gorge of many colors

is seen. But stand down among these
gorges and the landscape seems to be
composed of huge vertical elements
of wonderful form. Above, it is an
open, sunny gorge; below, it is deep
and gloomy. Above, it is a chasm;
below, it is a stairway from gloom

to heaven....

The carving of the Grand Canyon
is the work of rains and rivers. The
vast labyrinth of canyon by which
the plateau region drained by the
Colorado [River] is dissected is also
the work of waters. Every river has
excavated its own gorge and every
creek has excavated its gorge. When
a shower comes in this land, the rills
carve canyons—but a little at each
storm; and though storms are far
apart and the heavens above are
cloudless for most of the days of the
yeat, still, years are plenty in the ages,
and an intermittent rill called to life
by a shower can do much work in
centuries of centuries....

We think of mountains as form-
ing clouds about their brows, but the
clouds have formed the mountains.
Great continental blocks are upheaved
from beneath the sea by internal geo-
logic forces that fashion the earth.
Then the wandering clouds, the
tempest-bearing clouds, the rainbow-
decked clouds, with mighty power
and with wonderful skill, carve out
valleys and canyons and fashion hills
and cliffs and mountains. The clouds
are the artists sublime....

The wonders of the Grand Canyon
cannot be adequately represented in
symbols of speech, nor by speech
itself. The resources of the graphic
art are taxed beyond their powers
in atternpting to portray its features.
Language and illustration combined
must fail....

—Jahn Wesley Powell,
1895, p. 386-394.

Earth science is an open inquiry

into the workings of nature. As scien-

tists, we must also remember that
geologic and geographic setting of

regions—the physical landscape—has

influenced or controlled patterns of

and appraisal forms.
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ences. Forms are mailed annually to GSA Campus Representatives and department sec-
retaries and chairpersons in the United States, Canada, and Mexico. They are also
available upon request from the Research Grants Administrator, Geological Society of
America, P.O. Box 9140, Boulder, Colorado 80301. Please use only the 1993 application
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human exploration and settlement,

as well as lifeways of peoples and their
cultural landscapes. Knowledge of the
Earth—the “geologic experience”—can
have varied expressions beyond sys-
tematic scientific analysis. Ideally, a
holistic perception of the Earth might
include an understanding of the gen-
eral concepts of how the natural world
operates, a familiarity with the nature
and methods of scientific inquiry, and
a realization of the importance of earth
science in everyday life and the inter-
disciplinary relationships between the
earth and human existence.
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