Landscape Change at the Confluence:
From Lewis and Clark to the Present

By John L. Allen

I n a natural landscape like the Great Plains, devoid of major topographic features, the important and
sometimes sacred landmarks are the isolated buttes, the rare hills, and the junctions of great rivers. The
confluence of the Missouri and Yellowstone Rivers (southwest of Williston in McKenzie County) served
for centuries as one of the most important landmarks between the great cultural center of the Mandan and
Hidatsa villages near the Missouri’s northern bend and the Great Falls of the Missouri in central Montana.
The confluence was a key point in the geography of the original inhabitants of the Great Plains—a point of
centrality and demarcation in the establishment of tribal territory. The confluence has also been an impor-
tant landmark for the white settlers of the plains. Indeed, for the first Euro-Americans to venture onto
the plains in the early nineteenth century, the confluence was a landmark of geographical and operational
importance. It was at the confluence that Meriwether Lewis and William Clark reunited their two halves
of the Corps of Discovery during their return trip of 1806 and it was at the confluence that the American
explorers met two hunters from Illinois, bound for the Rockies to take beaver—the first of the mountain
men. At the confluence the American Fur Company built Fort Union to preside over the trade in buffalo
hides and beaver and other pelts in the upper Missouri valley region for decades. Today the confluence of
these two great rivers is an important symbolic junction between the Missouri River, one of the continent’s
most heavily modified and managed streams, and the Yellowstone, one of its last great free-flowing rivers.
Given the historic and prehistoric significance of the Missouri-Yellowstone confluence, it seems proper
to focus an examination of landscape change over the last two centuries upon the region for which the
junction of those two great rivers provides a center.

In looking at various interpretations of landscape
change in the American West, we can clearly dis-
tinguish two traditions, or ideas about the West,
with some suggestion that a third tradition is cur-
rently in the process of being shaped.

First, anideawidely accepted by the mid-nineteenth
century was the notion of the West as pristine
wilderness, occupied at low population levels by
people who inhabited the earth in harmony with
the environment and made no more mark upon it
than the beasts of the forests and prairies." In this
tradition, the Indians are replaced by agricultural-
ists and others of European stock and the wilder-
ness begins to shrink. The pervasiveness of this
invented tradition is so great that it is accepted not
just by European Americans but by many American
Indians who persist in the belief that their relation-

ship with nature was so beneficent and symbiotic
that the concept of pre-European management of
ecosystems is, quite literally, unthinkable.?

By the middle years of the twentieth century, a
second idea or tradition had begun to develop.
Based largely on the work of geographers and
anthropologists, this new tradition began to attract
followers rapidly and, by the end of the twenti-
eth century, had become institutionalized in works
such as Shepard Krech’s 7he Ecological Indian, a
remarkable book that makes a powerful case for
Indian management and alteration of ecosys-
tems well before the first Europeans arrived on
American shores.’

We are currently seeing the development of a
third idea about landscape based in work by envi-
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ronmental scientists and political activists who,
increasingly, see the West as neither pristine wil-
derness nor managed ecosystem but, forgetting
past events, concentrate on the present to char-
acterize the West as a ravaged ecosystem so sig-
nificantly modified by Euro-American settlement
that it bears no resemblance to the landscape of the
past, even as recently as the end of the nineteenth
or beginning of the twentieth centuries.*

If, as suggested earlier, we can use the expedition
of Lewis and Clark as a benchmark to establish
the landscape qualities of the confluence region in
the early nineteenth century, does an examination
of the written records of the Corps of Discovery
provide us with evidence to support any of these
interpretations of the relationship between humans
and the Great Plains environment, particularly that
in the vicinity of the confluence? Unfortunately,
the answer is “no” and such evidence is lacking—at
least in a direct sense. Lewis and Clark and the
other journalists from whom we obtain our bench-
mark data on the landscape of the early 1800s, after
all, adhered to the tradition of Indians as occupy-
ing a pristine wilderness.” They also believed in
the tradition of heroic European forefathers who
conquered the howling wilderness and created

American civilization while moving to the edge of
that civilization the wild beasts and Indians who
had lived there earlier. As such, there is little ref-
erence in the Lewis and Clark journals to Indian
interactions with the environment—except in the
most ofthanded kinds of ways. The captains simply
did not know any way to think about Indians as
shapers and modifiers of the environment. But
the asides they do insert from time to time can
be important indirect evidence of the validity of
the managed ecosystem tradition. There are, for
examples, dozens of references in the journals of
Lewis and Clark to the use of fire by indigenous
people,” but it is clear that neither of the captains
fully understood what Indian burning practices
meant for the creation and maintenance of grass-
land environments in the Great Plains. Similarly,
there are many references in the journals to Indian
hunting practices that may have been exploitative
The buffalo jump is
an example. In this method of hunting, Indians
stampeded perhaps hundreds of bison to the edge
of a cliff over which the animals tumbled to their
deaths. The captains were terrific observers and
recorders of a world that was new to them, and
we can learn a lot—even if indirectly—from their
painstaking journal entries.

rather than conservative.

Figure 1. Upper Missouri, Dakota, detail from a painting by Philippe Régis de Trobriand, circa 1867-1869, near
today’s Garrison, North Dakota. (SHSND 12469)




In what follows, I'd like to begin an exploration
of my own to see to what extent the experience of
Lewis and Clark can teach us things about which
of the three invented traditions—pristine wilder-
ness, managed ecosystem, or ravaged ecosystem—
has more validity as revealed truth. Or perhaps we
will discover that each of the traditions has some
degree of acceptability, a series of smaller truths
rather than one great one. My interest is in recon-
structing the landscape of the plains as it was at the
time of Lewis and Clark by utilizing the evidence
in their journals and in assessing the nature of
change in that landscape from their time to the
present through the use of such graphic historical
documents as are available to me. I will attempt
to do so without making value judgments about
those changes.

We need first to understand that the confluence
region was in the midst of significant cultural and
biological change in the late eighteenth and early
nineteenth centuries and that what the Corps of
Discovery encountered was, in many ways, a land-
scape in flux. We also need to discuss, albeit briefly
and using evidence exclusively from the journals,
the perceptions of the confluence region on the part
of the captains and the other journal keepers; what
did these initial Euro-American observers think of
the northern plains in terms of land quality, water
availability, wildlife, terrain, and other geographical
features? Understanding their perceptions—or, in
many cases, their preconceptions—of the regional
environment helps us to interpret the landscape
descriptions that are our benchmark evidence for
the characteristics of the northern plains envi-
ronment of the early nineteenth century.® Most
important, in this section, I will engage in some
extended commentary of the human actions that
shaped the world seen by Lewis and Clark but
not necessarily understood by them or reported in
their journal entries. For example, was the veg-
etation of the plains entirely natural, a response
solely to soil and climate conditions, or had it been
shaped by human action as much as by changes
in climate and soil? In this examination of the
landscape of the confluence region in the opening
years of the nineteenth century, we will evaluate

the most dominant elements of the plains environ-
ment: the varied grassland and woodland vegeta-
tion, the incredibly abundant wildlife populations,
the water on the land, the controlling climate, and
the culture of the indigenous peoples of the plains
who, as we will see, played no small role in helping
to shape the landscape in which they lived.

There are sufficient references in the journals to
such processes and events as tribal migrations,
trading relationships, competition for territory, and
open conflicts to suggest that, whether Lewis and
Clark understood it or not, the plains landscape
was one in cultural flux and, therefore in biologi-
cal change as well. Three primary components of
the cultural landscape of the northern plains most
characterize the changes that were taking place at
the time the Corps of Discovery passed through the
confluence region: 1) changing tribal locations;
2) the advent of horse culture; 3) and the impact
of the early fur trade.’

The first of these is easily understood: as European
traders and trade goods advanced upon the plains
from the north and east, those tribes that first
acquired European technologies—particularly
firearms—began expanding westward, increasing
the size of their territories and moving into the
rich buffalo hunting grounds of the plains. Thus
the Sioux, originally an eastern woodlands people,
moved into the Missouri valley and beyond, dis-
placing the Crows and Arapahoes who in turn
moved farther west, displacing the Shoshones from
the plains into the Rockies."

From 1650 on, tribal locations on the plains were
unstable. They were certainly unstable at the time
of Lewis and Clark and made more so by the recent
advent of horse culture. The increased mobility
brought about by the increasing adoption of the
horse as a beast of burden and as a source of trans-
portation not only contributed to shifting tribal
territories but also to ecological change. By 1750
the horse was found as far north as southern Alberta
and British Columbia. Horses altered hunting,
migration, ceremonial, and other aspects of life on
the plains. In the northern plains, keeping large
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horse herds alive in the wintertime meant stripping
off the outer bark of cottonwood and other riparian
trees for the nutritious cambium layer underneath.
This killed large numbers of cottonwoods, and by
the time of Lewis and Clark, the distribution of
cottonwood trees was far smaller than it had been
just a century before.

It is not known to what extent the horse increased
the ability of Indians to extract buffalo from the
environment, but there are hints that buffalo
kills increased significantly between 1700 and
1800."" At least some of the increased bison kill
was a consequence of the early fur trade. Records
from the Hudson’s Bay Company and Northwest
Company from the mid-1700s onward indicate a
flourishing trade between the British fur posts or
“factories” in the Saskatchewan drainage basin and
the upper Missouri valley.'> European goods were
exchanged for peltries, especially beaver and wolf,
and buffalo robes. The great buffalo herds of the
northern plains were probably already in decline as
a consequence of the robe trade, even before Lewis

and Clark."?

The reaction of the journalists of the Corps
of Discovery to the northern plains environ-
ment was neither subtle nor subdued.
rather, unabashedly enthusiastic. We might have
expected this from men who were hunters, and the

It was,

enthusiasm of such a man, Sergeant Patrick Gass,
is explainable. “A person by going to one of the
hills may have a view as far as the eye can reach
without any obstruction . . . and enjoy the most
delightful prospects,”™ Gass wrote; his view of
the plains environment is a favorable one. Meri-
wether Lewis described the area of the Missouri-
Yellowstone confluence as follows: “I had a most
pleasing view of the country, particularly of the
wide and fertile vallies formed by the Missouri and
Yellowstone river, . . . meandering for many miles
in their passage through these delightfull tracts
of country . .. the whol face of the country was
covered with herd of Buffaloe, Elk & Antelopes;
deer are also abundant.”” William Clark described
the confluence landscape as “a butifull low leavel
plain. ... emence numbers of antelopes in the
forks of the river. Buffalow & Elk & Deer is also
plenty beaver is in every bend.”*® It must be kept
in mind that both captains came from the farming
tradition of the Virginia Piedmont and Ohio
valley—and when they describe land as “beautiful”
they are speaking not just in an aesthetic context
but a utilitarian one. Even after a long winter at
Fort Mandan, Meriwether Lewis, in a letter to his
mother that he must have known would also reach
the president, wrote that “This immence river so
far as we have yet ascended waters one of the fairest
portion of the globe, nor do I believe that there is
in the universe a similar extent of country, equally

Figure 2. Herd of bison near Lake Jessie. (SHSND, 917.8 Un3r V12-p59)
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fertile, well-water[ed] and intersected by such a
number of navigable streams.”"” The responses to
the northern plains environment were reflections
of the Jeffersonian view of the western interior
as the Garden of the World, shared by the two
captains.’® But in most instances, the impression
received from the journals is that the highly favor-
able view of the northern plains was the conse-
quence of an environment that was, in the early
nineteenth century, truly an abundant one.

The Landscape of the
Confluence Region in
1804-06

Vegetation

The environment of the northern great plains was
dominated by grasses. The most important is
Buchloe dactyloides, called buffalo grass from its
dietary and spatial association with the bison. As
many as a dozen other grass species were present,
but it was the hardy and nutritious buffalo grass
that made the northern plains an area of wildlife
abundance. The persistent presence of fire in the
environment was important in grassland mainte-
nance. Grasses are peculiarly adapted to both fire
and drought because so much of the plant lies below
the soil’s surface. And where both fire and drought
are present, grasses are also. The question, of course,
is whether fires were natural (from lightning strikes)
or man-made. Evidence from the journals of Lewis
and Clark suggests the latter, and that evidence is
supported by other contemporary observers of
Indian burning practices.” In addition to fire and
burning, the continual grazing and soil disturbance
by the largest and smallest of the dominant plains
mammals were important. Bison grazed the grasses,
trampled the soil, and contributed to soil aeration
and opening of the nutrient cycle. Prairie dogs, also
significant grazers that out-numbered the buffalo
several thousand to one, performed much like bison
in mixing soil and contributing to the diversity of
the grassland ecosystern.”

On the drier and higher margins of the plains,
shrubs such as sagebrush, buckbrush, and grease-

wood were common. These plants provided forage
for animals like mule deer, whitetail, and prong-
horn antelope. The shrub communities were also
maintained by fire, probably set intentionally by
human hunters, since native peoples knew that
younger shrubs were more nutritious than aging
ones and burning off old growth to promote new
was an age-old cycle of vegetative renewal on the
plains. In moister draws and valleys where water
collected after rainfall or in sheltered areas where
less precipitation was lost to evaporation, tree
species grew readily in the plains. Cottonwoods,
alders, and willows grew along watercourses.
Cedars and junipers and aspen grew in hilly areas
and pockets of water concentration. These plants,
too, provided a source of food and shelter for the
abundant plains wildlife—and like grasses and
shrubs, they were maintained by burning.

Wildlife and Livestock
Nearly half of all animal species identified by the

captains during their entire journey were indige-
nous (native) to the plains.”! The American explor-
ers, already accustomed to an abundant wildlife
environment east of the Mississippi, were neverthe-
less rendered nearly speechless by the huge herds of
animals on the plains. The ecological dominant on
the plains was, of course, the bison.

These animals had evolved to take advantage of
several abandoned ecological niches following the
end of glaciation and were, in a sense, a “weed”
species that drove out or confined spatially many
potential competitors.”> The best and most recent
attempts at bison population reconstruction place
the size of the great plains herds at somewhere
around thirty to thirty-five million in 1800, a
figure that may represent some decline from several
centuries before, proceeding from the introduction
of the buffalo robe trade in the 1600s. By 1800,
when Lewis and Clark first encountered the species,
the range of the bison was also somewhat restricted
from its earlier pre-contact extent. Where, in 1600
and possibly even 1700, bison had ranged from
western Pennsylvania and New York to the Great
Basin, by 1800, nearly all North American bison
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were located between the Missouri River and the
Rocky Mountains or in the woodland-grassland
transition zone in the Canadian plains.”

Also inhabiting the plains in great numbers were
other ungulates (having hooves): antelope, elk,
deer, and in the broken areas of the northern plains,
bighorn sheep. Second in numbers to the bison
with herds of between eighteen and twenty million
animals were the pronghorn antelope (Antilocapra
americanus), an animal more closely related to the
goat than Old World antelopes. The American elk
or wapiti (Cervus) also ranged widely across the
plains. Like the buffalo this animal was in demand
for both meat and robes, and its numbers and range
may have diminished somewhat between 1500 and
1800. Once abundant in the Ohio Valley, elk were
largely gone from that area by 1800. But nearly
ten million still roamed the plains west of the
Missouri. Both mule deer and whitetail deer were
part of the faunal inventory, frequently inhabiting
brushy country generally avoided by the buffalo.
Deer and elk were browsers rather than grazers
and continued to thrive in the plains environment
because they did not compete with the bison for
grasses. Similarly, bighorn sheep, occupying breaks
along major river valleys like the Yellowstone and

Missouri, ranged in terrain generally avoided by
bison populations and, hence, were not com-
petitors with the great herds of this ecologically
dominant animal. Finally, among the large grass-
eating animals was the horse, which Indians fed
with cottonwood bark, contributing to the decline
in that vegetative community. But many wild
horses also existed and they, too, exerted an impact
on grasses and shrubs. Because they were not as
efficient grazers or browsers as bison, elk, deer, and
other ungulates—horses probably exerted impacts
on the landscape far beyond what their numbers
would have indicated.

Literally billions of birds were part of the faunal
inventory of the plains, including birds like
pelicans and gulls, more often thought of as
coastal species. The abundant rivers, streams,
ponds, kettleholes, and wetlands provided a
ready habitat for water fowl. The grasslands and
riparian (riverbank) vegetation of cottonwood
groves and willow and alder thickets provided
habitat for thrushes, larks, and other songbirds.
And, at the top of the food chain were the great
raptors: golden and bald eagles, a dozen differ-
ent hawks, and several falcons including the per-
egrine and prairie falcons. Also present among

Figure 3. The “well watered” Missouri River Valley as it appeared in the 1950s, as the waters of the Missouri
began to back up behind the nearly completed Garrison Dam. (SHSND 0760-016)
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the bird populations were the large food species:
grouse, turkeys, ducks, and geese. These provided
an important dietary supplement for both preda-
tors and people, and their presence was also an
indication of a diverse ecosystem in balance.

Wildlife abundance, particularly ofhoofed animals
(ungulates), suggests an abundant predator popu-
lation: bears, wolves, coyotes, cats, and smaller
predators abounded in the northern plains. The
dominant predator and scavenger was the grizzly,
the most conservative and aristocratic of plains
predators. A conservative/aristocratic species is
one that reproduces slowly, resides near the top
of the food chain, and occupies considerable ter-
ritory. One adult male grizzly may have occupied
a territory of over one hundred square miles—and
brooked few invasions of his turf. Lewis and Clark
noted a number of encounters with grizzlies.**

If the largest of the northern plains carnivores
elicited nearly as many mentions in the journals
of Lewis and Clark as did the largest of the her-
bivores, the smallest of the grass-eaters was not
a focal point of the captains’ descriptions of the
northern plains. These smallest grass-eaters, the
prairie dogs, were the most numerous mammals
on the plains and exerted significant impact on the
plains environment. Like the bison, they played a
crucial role in the maintenance of the grasslands
through grazing and soil disturbance.”

Among the most interesting questions facing Lewis
and Clark was the uneven distribution of animals
in an environment of apparent uniformity. Why
were some areas of the northern plains more heavily
populated with bison and other plains animals
while other areas were nearly empty? A variety of
conventional explanations for population numbers
and distribution can be used to try to explain this
uneven distribution, but none of these are satisfac-
tory for the northern plains in the early nineteenth
century. We know, for example, that bison popu-
lations fluctuated in both numbers and location
with climatic variations, with both numbers and
range diminishing in times of drought. But we
also know that the climate during the captains’

crossing of the northern plains was in a wet cycle
and should have supported large animal popula-
tions everywhere.®  Ecologists have developed
some new ideas to explain the variable distribu-
tion of animals in the northern plains and Rockies
at the time of Lewis and Clark that depend on
human behavior. In areas where territorial conflict
existed between Indian tribes and in which, as a
consequence, no tribes occupied permanent loca-
tions, wildlife were abundant because they were
hunted less. Think of Kentucky, once known as
the Dark and Bloody Ground of conflict between
Crecks and Shawnees, and a region of unparal-
leled wildlife abundance east of the Mississippi;
that abundance was one of the chief attractions
of the area to people like Daniel Boone. In those
uncontested areas more permanently occupied by
humans, on the other hand, a “game sink” exists
where few animals are found. Using the dates of
the Lewis and Clark Expedition and the commen-
tary in the journals as evidence, anthropologist Paul
Martin has suggested that the faunal abundance
of the northern plains in the confluence region of
the Missouri-Yellowstone junction was the conse-
quence of conflict.”” This was an area contested
between Mandan-Hidatsa-Arikara peoples to the
east, castern and Teton Sioux on the southeast,
Crows, Cheyennes, and Arapahoes to the south,
and Assiniboines, Gros Ventres, and Blackfeet to
the north. As a result of conflict over territory, per-
manent habitations of any of these peoples were on
the periphery of the area and the result was faunal
abundance. Conversely, the scarcity of game in
the northern Rockies was the result of the more
permanent location and more clearly defined ter-
ritories of the Shoshones, Nez Perces, Salish and
others who had, at the time of Lewis and Clark,
basically hunted out most large-game species from
the northern Rockies. Nor was this game sink the
only instance in which humans contributed to a
change in animal populations. The fur trade, oper-
ating out of posts in the Saskatchewan basin as well
as St. Louis, had already begun to impact the con-
fluence. Hunters took small, fur-bearing animals
along with wolf, bear, and buffalo, and the result
may have been a decreasing population among
these animals at the time of the expedition.
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Water

In the early nineteenth century, the commonly held
view of water availability was more a function of the
presence of rivers than it was the presence of rainfall.*®
Our present concept of the drainage basin that
contributes water to rivers through the catchment
process was largely absent from the thinking of Lewis
and Clark, as was the concept that the soil moisture
necessary for plant growth came from precipitation
rather than the existence of surface streams. To them,
the fact that rivers like the Missouri and Yellowstone
flowed through the northern plains was sufficient to
suggest that this was prime farmland and the journals
are replete with the phrases “well-watered,” meaning
the existence of streams on the land but also meaning
that this land was suitable for agricultural develop-
ment by the American farmers that Jefferson viewed
as the backbone of the Republic.

In addition to serving as the source that watered
the land, rivers also, in the view of Lewis and
Clark, provided the primary mechanism for
transportation.” In fact, northern plains streams
other than the Missouri and Yellowstone were not
really capable of navigation nor did they water the
lands through which they flowed. But at the time
of Lewis and Clark they provided an abundant
riparian environment for plants and animals and,
in that sense, formed the lifeblood of the plains.

Of all plains environments, the most diverse and
abundant were the riparian zones.”® River floods
laid down rich deposits of alluvium in which
cottonwoods and other riparian species quickly
rooted. Indeed, spring floods support the growth
and the distribution of cottonwoods. Riparian
zones provided food and cover for wildlife, and
seasonal shelter for the winter homes of many
Indian tribes. After the arrival of the horse, the
cottonwood trees which were abundant on river
banks provided bark for winter forage for the
Indians’ horses; these riparian vegetation systems
were undergoing change at the time of Lewis and

Clark.

In addition to plains streams, abundant surface
water existed outside of river channels. Much of
the plains was pocked with depressions—created
by wind, water, and, in some cases, melting glacial
ice. In these depressions water collected over
thousands of years, some of it seeping into the
rich underground aquifers and some of it remain-
ing at the surface to provide habitat for water-
fowl and waterside vegetation. In many areas,
the groundwater was so close to the surface that
ponds actually represented the top surface of the
water table. One of the more ironic features of
the plains is that an area of water scarcity should
also be an area of water abundance in geological
ones.

Figure 4. The Hidatsa villages along the Knife River, circa mid-1830s, as described in oral history and depicted
by Sitting Rabbit, @ Mandan, in 1906. Note the gardens planted along the river. Per-acre production of corn and
other foods in gardens such as these far exceeded that produced by Euro-American farms in the eastern United

States. (SHSND 673)




Terrain and Soil

The landscape of the plains is not flat. During
the period of glacial melt some 10,000 years ago,
waters carried onto the plains from the melting
Rocky Mountain glaciers carved deep valleys in
a landscape covered with deep glacial deposits of
sediment. The best example of valley formation is
the valley of the Missouri itself, but other plains
streams carved similar, if smaller, valleys into the
face of the plains.

Between the river valleys (the interfluve areas) are
the uplands of the plains rising five hundred feet
and more above the bottoms of the river valleys.
Here the sedimentary rocks that make up the foun-
dation of the plains are exposed as surface lime-
stone and sandstones, usually light in color. Much
of the geological observation of Lewis and Clark
focused on these interfluvial areas where minerals
of utilitarian value would be located.”® The single
exception to that was their frequent commentary
on “coal” appearing in the river bluffs of both the
Yellowstone and Missouri near the confluence.
Much of their coal was lignite; but they often
mistook dark-colored shale beds for coal.

In general terms, the captains’ descriptions of
terrain were limited to common descriptors (bluffs,
“fine plains,” “broken country,” etc.) without a dis-
cussion of origin, and their commentary on soil was
almost always concerned with agricultural fertility
or barrenness. Of all the scientific contributions of
the expedition, those having to do with geology,
geomorphology, and soil science are the most
limited: this is to be expected since lacking suf-
ficient geologic training, the captains’ descriptions
of terrain and soil could not match their taxonomic
(classification) details on plants and animals.?*

Climate

The climate of the northern plains has three
primary characteristics: (1) variability from year
to year, (2) the presence of seasonal temperature
extremes, (3) and an ever-present wind—all of
which were predominantly mentioned in the

journals of the Corps of Discovery. Location in
the continental interior assures wide tempera-
ture range swing between cold winters and hot
summers. During the winter at Fort Mandan,
for example, temperatures in the forty-degrees-
below-zero range were not uncommon, and
during the summer in Montana, Clark recorded
many days in the 100-degree range. The climate
is also semiarid. The lack of precipitation when
compared with areas farther east is manifested in
two ways: lower average precipitation and higher
variability. In western North Dakota or eastern
Montana, average annual precipitation may have
been fifteen inches with dry years of five and
wet years of twenty. Simply put, frequent and
periodic drought is and was a characteristic of the
northern plains climate.

The northern plains is also a region of cyclogen-
esis, it spawns some of the traveling low- and high-
pressure systems that characterize weather and
climate in the mid-latitudes. Situated between
the cold, continental air masses of Canada and
the warm, moist air of the southern continental
interior and the Gulf of Mexico, the plains are so
located as to foster the movement of air mass, or
wind. It is worth noting that in ClarK’s original
distance and time estimates, he had figured to get
to the Pacific and back in a single traveling season.
Wind was one of the factors that forced significant
readjustments in those estimates as the expedition’s
journey progressed westward.”

Cultures

Most northern plains people were hunters at the
time of Lewis and Clark. But the Mandans and
Hidatsas living on the eastern margins of the con-
fluence region cultivated the classic American
Indian crop complex of maize, beans, and squash.
These hand-cultivated crops on small plots
produced incredible abundance so that they had
sufficient plant foods to supply the visitors and
themselves as well. The amount of food produced
per acre at the Mandan and Hidatsa villages was
about 250 percent of the caloric value per acre
produced in highly productive eastern Pennsylva-
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nia in 1800.>* Agricultural Indians lived a largely
sedentary lifestyle allowing for accumulation of
material goods.

Far more plains tribes hunted than farmed.
Hunters were nomadic, following game animals
particularly the buffalo. Their lives were changing
rapidly in 1800 in response to the recent introduc-
tion of the horse, the advent of European trading
goods; and an increased trade demand for buffalo
robes and other products of the hunt. Hunting
cultures were also remarkably adapted to the sea-
sonality of the plains climate. Where winter was
a time of hardship, spring and summer was a time
of plenty, a time of abundance to be enjoyed—
but also to be managed through firing the prairies
and other mechanisms of environmental control
practiced by native peoples. The summer hunt
and harvest was designed not just to feed the
village during the months of high environmental
productivity but during the winter as well. Were
there also some subtle ecological manipulations of
bison and other large ungulate populations during
the summer hunts? Certainly neither Lewis and
Clark nor other early observers noted such—but
it is not beyond the realm of possibility.*®

Although the northern plains as a region was
undergoing change at the time of the Lewis and
Clark Expedition, it could in no way be charac-
terized as a ravaged ecosystem. But neither was
it, as the nineteenth-century historians had it, a
pristine wilderness simply waiting for the clever
hands and tools of Euro-Americans to tame it
and make it yield forth its abundance. It was a
managed and productive ecosystem: one in which
native peoples exerted controls and influence over
those things they could. Particularly in their use
of fire as a tool of vegetative management, we now
know that Indians managed the northern plains
environment. But Indians were also capable of
behaving like any other group of human beings in
an abundant environment and practiced wasteful
and profligate (reckless) use of resources—the
buffalo jump is a classic example. However, with
a small and widely dispersed population, their
overall impact was relatively limited.*

The Changing Landscapes
of the Confluence Region,
1800-2000

Let us turn now to a cataloging of the changes
that have taken place on the northern plains since
the time of Lewis and Clark, using the histori-
cal records, including photography, to define the
nature and scope of the transition of the northern
plains from a managed ecosystem inhabited largely
by hunting and gathering peoples to an ecosystem
characterized by a higher level of management and
manipulation. In looking at geographical change
through time on the plains, we will use the same six
landscape categories—vegetation, animals, water,
landforms and soil, climate, and cultures—that we
used for our reconstruction of the northern plains
at the time of Lewis and Clark.

Vegetation

The greatest single change in the northern plains
landscape has been the transition from subsistence
farming and hunting to the world’s greatest com-
mercial agricultural system, based on corn, wheat,
and livestock. This transformation has been respon-
sible for a cultural and economic system that feeds
a significant portion of the world, provides homes
and livelihoods to millions, and defines for many of
us who call ourselves Westerners some of the most
basic elements of our culture. But the costs of this
transformation have been high: soil erosion, loss
of biodiversity, perhaps even climate change.

The first crop in this great transformation of the
inventory of the northern plains plants was a native,
the Indian corn or maize that had been the staple of
native farming systems in the Americas for at least
three thousand years. In the hands of commer-
cial farmers, for whom surplus production meant
survival, corn became a crop that robbed the soil of
nutrients and demanded ever-increasing amounts
of fertilizer and water. Where rainfall was insuf-
ficient, but water from river sources was available,
irrigation systems developed to feed the thirst of
the corn. Irrigation increased soil salinity and, in a
great irony, the dryland soils of some areas became
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Figure 5. Where water was available, commercial farmers raising corn quickly developed irrigation systems. The
original caption for this picture reads: “R.L. Williamson, Buford, N. Dak. Irrigation of Corn on Missouri River Bottoms.”

(SHSND 0096-205)

less productive as they become more waterlogged.
By the middle of the twentieth century, new irri-
gation systems drew water from aquifers depos-
ited during the great glacial melt of the terminal
Pleistocene. In some areas of the northern plains,
these are now almost gone. Where irrigation is not
possible, wheat, a non-native grass, becomes the
crop of choice. Wheat farms measured in sections
or square miles began to develop, and dryland
farming techniques allowed the opening of land
that never before had been used for farming.’

The first entry of this European-style farming
into the eastern margins of the northern plains
was relatively modest and unobtrusive. But in
the years following the Civil War, a new wave of
migrants swept onto the plains. Americans from
eastern states and immigrants from Europe had
enormous land hunger which was fueled by a
public land system designed to get the most land
into the hands of the public in as short a period of
time as possible, and railroad promotional litera-
ture that spoke of the new Garden of the World.
The railroad, the sod house, the windmill, barbed

Figure 6. This 1930s North Dakota photograph shows
some of the consequences of breaking the prairie when
the rains stop and shallow-rooted grain crops can no
longer hold the soil. (SHSND 03571-02)

wire, and the heavy-wheeled plow made it possible
to cultivate the garden.’® The ideal of public land
distribution was to give everyone who wanted it a
“little house on the prairie” surrounded by agricul-
tural bounty. Though more homesteaders failed
than succeeded, farmers continued to break the
prairie, where deep plowing of prairie grasses and
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their replacement by wheat or corn represents both
an opening of the closed-nutrient cycle and a sim-
plification of the ecosystem.”

At first, machine agriculture and the replacement
of grass with crops was fueled by draft animal
power. But by the end of the nineteenth century,
the motive power had become steam allowing
even more land to be broken. In the stable eco-
system of the plains before European-style agri-
culture, the deep roots of grasses held the soil in
place during the periodic droughts that are part of
the plains environment. Shallow-rooted corn or
wheat, planted annually, could not hold the soil;
when the drought of the 1930s came, the result
was soil erosion by wind—in such quantities that
dust clouds from the Dakotas reached the city
streets of New York and Philadelphia. The stark
photographic images of the Dirty Thirties speak

for themselves.
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Lessons learned during the Dust Bowl, including
contour plowing, planting shelterbelts of trees to
cut down the impact of wind, and plowing fields
at right angles to the prevailing winds contributed
to a more stable agricultural system that was more
ecologically sound. New and larger machines
became part of this system, and more and more
land went into agricultural production. Ameri-
cans have recently become alarmed at decreases in
farmland, but today twice as much farmland exists
in the lands between the Yellowstone and Missouri
Rivers as existed in 1930.“ In addition, other new
technologies invaded the plains. Pesticides, herbi-
cides, insecticides and fertilizers all increased pro-
duction, but not without cost. Farming proves the
validity of what ecologists call the TANSTAAFL
principle: “thereain’t no such thingasafree lunch.”
Increased production meant increased demands on
soil fertility and water. Lands never before broken
were plowed and planted in response to the new

p,

Figure 7. Breaking the prairie with the heavy wheeled plow. This promotional photograph from the William H.
Brown Company praises the “rich dirt” of North Dakota and urges readers, “Better get some before it’'s gone.” It
is estimated that the Brown Land Company sold over 150,000 acres in North Dakota between 1901 and 1943.
(SHSND 0090-0011)
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technologies of post World War II years, especially
in Lewis and Clark country in Montana. There
on the high and dry plains of the Missouri and
Yellowstone basins, new patterns on the land have
developed, awaiting the next great drought.

It is not just the replacement of grasses by wheat
and corn that symbolizes the transformation of the
plains vegetative landscape. Significant change has
also taken place in nongrass species. Some of the
change is the result of the invasion of exotic species:
in some counties on the plains, 30 percent or more
of the vegetation is either nonnative exotics such
as Russian olive, tamarisk, cheat grass, or native
plants such as sagebrush with a significant increase
in distribution and range over the last two centu-
ries.” Much of this is the consequence of changes
in animal populations: the elimination of the
practice of feeding Indian ponies on the inner bark
of cottonwoods has allowed that tree species to
stage a significant recovery in the Missouri and Yel-
lowstone river valleys where periodic floods exist
to lay down the alluvial soil necessary for cotton-
wood germination. Elsewhere, the replacement of
buffalo, deer, elk, and other ungulates with domes-
ticated species such as cattle and sheep, has con-
tributed to the increase of shrubs at the expense
of grasses. Where too many domesticated animals
occupy the land without the chance for the migra-
tions common to wild herds of buffalo, deer and
elk, the land is overgrazed and grasses give way to
shrubs. The shrubs themselves provide forage for
animal populations—but in the absence of fire, the
shrubs age and lose their nutrient capacity.”

Wildlife and Livestock

Ofall the symbolism of the northern plains, nothing
is more mythic than the existence of the huge bison
herds and their destruction. It should be noted
that this near-extermination of the buffalo was not
entirely conscious government policy, it was partly
the consequence of private greed. It should also be
noted that, of the millions of buffalo killed solely for
their hides, native peoples participating in the bison
hide trade killed a significant number.* Dieback
among the other plains animals as well suggests

other factors were involved. In some instances,
overhunting played an important role. Pronghorn
were easy to hunt and kill, and their numbers were
reduced to a few thousand by 1900. Similarly, the
number of mule deer and whitetail diminished,
and the elk were driven from the northern plains
into the mountains, as were the bighorn sheep and
the grizzly. Some of the reduction in animal popu-
lations was the consequence of over-hunting. More
commonly, however, wild animals simply could not
compete with the domestic species and fences that
blocked the ancient migration patterns and broke
the genetic pool of thousands of years into frag-
ments, thereby exposing wild animals to domestic
diseases.” Among native plains animals, popula-
tion reduction and diminishing ranges continue to
be the rule rather than the exception. Prairie dogs,
whose massive numbers and voracious appetites for
grass had helped to maintain the grassland environ-
ment, are now scarce in many areas.” Throughout
the plains, the competition between domestic and
wild animals ends up with the wild animals being
relegated to marginal environments.

By the end of the 1800s, the new ecological domi-
nants on the plains were domesticated livestock,
especially cattle and sheep. After the huge herd
losses following the blizzards of the late 1880s,
ranchers began enclosing their lands, counting
their stock, and controlling the migration patterns
of cattle and sheep from lowland valleys in the
winter to high altitude, subalpine meadows in the
summer. This new livestock system, based upon
the enclosure of land, would not have been possible
without the availability of public lands upon which
stockmen could graze their cattle and sheep at
extremely low fees.” In the wintertime, livestock
were fed on native hays produced in river bottoms.
This pattern was ecologically sustainable—as long
as plenty of public land remained available. But
the proximity of livestock raising to crop raising
meant that a “better” way of producing beef was
possible on the plains. The feedlot system, long
confined to the Corn Belt of the Ohio and Mis-
sissippi valleys, was introduced to the plains after
1945, and open-range livestock raising became
increasingly less viable. Unlike the open range, the
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feedlot system is not ecologically sustainable for
any appreciable length of time. But the feedlots
have become a fixture of the plains landscape.

Sheep replace cattle in the poorer plains counties
where grasses are less nutritious, less abundant, and
where more brush country exists. Sheep can thrive
where cattle cannot, and even more land came
under grazing as sheep moved on to the plains in
the 1800s. With the introduction of sheep, over-
grazing became more of a problem and short-grass
prairies, in many areas, gave way to sagebrush
flats.

Water

Most of the transformation of the plains over the
last two centuries is dependent upon new ways of
using and controlling water, though in the plains
environment, defined climatically by water scarcity,
the ways of wasting water are numerous. Pivot
irrigation, one of the most significant agricultural

technologies of the last half century, wastes water
by throwing it into the air before it reaches the soil
and exposing it to air that is so dry it can absorb
water like a sponge. Evaporation rates from the
surfaces of reservoirs are so high in the plains states
that as much as 25 percent of the water that flows
into a reservoir is lost through evaporation, and the
water that flows from reservoirs to farmers’ fields
is saltier than the water that flowed into the reser-
voir’s upper end. And, of course, we use enormous
quantities of water for recreational purposes, such
as golf courses, swimming pools, and waterslides.

The most far-reaching of all transformations of the
plains hydrologic environment is that of damming
rivers.  The environmental consequences of
damming are huge. We dam rivers for irrigation
water, power generation, and flood control. In
doing so, we alter the action of running water and,
ultimately, the face of the land itself. Dams were
originally viewed as a means of local economic
development, providing jobs to populations

Figure 8. Modern agricultural practices on the North Dakota prairies include both strip farming and pivot irrigation.
(Courtesy Neil Howe)
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Figure 9. The Garrison Dam nears completion, circa 1950s. (Institute for Regional Studies, NDSU, Fargo, 69-01-01)

increasingly displaced from agricultural work by
increasingly effective machines and increasingly
larger farms that placed family farms and farming
families in jeopardy.” Among the major streams
of the Great Plains, only the Yellowstone is, so far,
undammed.

Terrain and Soil

Damming streams changes the configuration of
river valleys, but it is only one of several alterations
on the face of the land made by interfering with
free—ﬂowing rivers. For example, straightening a
river’s natural meandering course—the process
known as “channelization”—to make navigation
safer or to reduce the flow onto adjacent lands
dramatically changes the work running water does

in carrying and depositing material. Even where
they do not actually carry transportation loads,
rivers mark highways and railroad routes. Hence,
river valleys are perhaps the most significantly
modified portions of the plains landscape. Only
agriculture, among the land uses on the plains,
impacts more acreage than does transportation.
Highways carry traffic over great distances, and
the necessity of having that high-speed flow in
as straight a line as possible has meant the per-
manent alteration of river valleys through chan-
nelization, bridging, and bank hardening. All
of these processes have speeded up the flow of
water across the landscape, and the net result of
that is increased erosion. River and road stage
a perpetual struggle for dominance of the valley.
And roads nearly always win. In order to elimi-
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nate flooding of the roads, rivers are prevented
from doing what they do best: flowing freely and
altering their courses to shape the land.*

Poor farming practices also lead to erosion.
Intensive cropping, machine cultivation, and
the pressure of livestock produce soil compac-
tion. Compacted soil forces water to run off the
surface causing erosion. Dry farming methods,
in which only half of the land is under any kind
of cultivation at any one time, means that half
of the farmland is exposed soil. Exposed soil is
compacted by precipitation accelerating runoff
and erosion.

Climate

The jury is still out on whether human activities
have altered plains climates: variability of tempera-
tures and precipitation is still the dominant feature
of the plains climate, along with the ever-present
wind. But human activities have certainly altered
the impact of climate on the land. Replacing native
grasses with domesticated ones has exposed the soil
to erosion by wind, particularly during the regular
drought cycles that are part of plains life. There
is no such thing as normal weather on the plains,
only long-term averages of heat and cold, wet and
dry. During wet cycles, the environment produces
abundance in both tame and wild grasses. In dry
years, native grasses hold the soil, go dormant, and
await the return of the rains, while single-season
domestic grasses, like wheat, die rather than going
dormant. Their disappearance exposes the land to
wind erosion.

Cultures

The final transformations of the plains land-
scapes are cultural ones. The story of the decline
of the American Indian is so well known that
it scarce bears repeating. In the area of the
northern plains where Lewis and Clark spent a
winter with a vibrant Indian community, only a
remnant is left—plaques and parks mark the sites
of the village of She-he-ke and other Mandan

and Hidatsa headmen who contributed so much

to the ultimate success of the Lewis and Clark
Expedition.  Signs of cultural transformation
are everywhere in the northern plains. Evening
around the campfire means something different
that it once did, and a weekend spent in a recre-
ational vehicle assures people that they are still in
contact with the land. Where Lewis and Clark
and their men struggled to portage around the
Great Falls of the Missouri, weary recreational-
vehicle travelers now find the Great Falls KOA
campground. Most important for plains cultures,
the economies have shifted from subsistence to
commercial. Industry and agriculture have taken
over from hunting, gathering, and subsistence
farming. Urban competition means a continual
cycle of replacement and abandonment of plains
communities and cultures, so many plains inhab-
itants have lost both their sense of space and
place.

Conclusion
Which of the ideas with which we began this

journey is the more appropriate of the plains
environment? Certainly the plains is not, nor
has it ever been, the pristine wilderness envisaged
by the nineteenth-century historians. This leaves
the last two choices. Two hundred years ago
the plains was probably a managed ecosystem,
occupied by small numbers of people who lived,
not necessarily in harmony with the environ-
ment, but in cooperation with it. I would argue
that the confluence region is still a managed eco-
system, different in degree and scale but not really
in intent from the northern plains of Lewis’s and
Clark’s time. People are still using the resource
base to make a living, albeit in some very differ-
ent and more intensive ways now than was the
case two hundred years ago. I am not prepared
to call the northern plains a ravaged ecosystem.
At the same time, we cannot help but recognize
the change that has taken place since Lewis and

Clark.

We must, of course, recognize that the past is a
different country and we couldn’t return to the
plains of 200 years ago, even if we wanted to. The
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idea of a Buffalo Commons® may be attractive
in theory but is unworkable in application. Nev-
ertheless, it is interesting to contemplate what the
northern plains were like at the time of Lewis and

Clark.

I promised at the outset to make no value judg-
ments on the fact that such changes have taken
place, that this is all gone. But, my God, wouldn’
it have been something to see!
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