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A new day has begun on the crane marsh. A sense of time lies thick and
heavy on such a place. Yearly since the ice age it has awakened each
spring to the clangor of cranes. The peat layers that comprise the bog are
laid down in the basin of an ancient lake. The cranes stand, as it were,
upon the sodden pages of their own history.

—Aldo Leopold

DEFINITIONS

nvironmental history examines the history of human interactions with the non-

human world. All environments change, and people have been important forces

shaping these changes for only a tiny fraction of Earth’s history. In the last ten

thousand years, however, human effects on ecological systems have often over-

whelmed the ability of these systems to respond to change. This chapter will
explore the study of environmental change, asking what the interactions between peo-
ple and nature mean for the study of ecology.

QUESTIONS ASKED BY ECOLOGICAL HISTORIANS

Why consider humans in an ecology textbook? Isn't ecology supposed to be about nat-
ural systems, not about people? The first answer is simple: the world is dramatically
affected by humans. Understanding how ecological systems function requires under-
standing the history of those systems. Changes caused by humans have been—and will
continue to be—an important part of that history.

The second major reason to pay attention to humans is that the relationship
between science and culture is more complex than most people imagine, and under-
standing the links between the two helps bring into focus the controversies in modern
ecology. Ecology is not only a set of facts, but also a set of questions that people ask
about the world. Ecologists have particular worldviews that lead them to ask particular
kinds of questions, and therefore know the world in certain ways. Understanding these
questions, and the different ways people have answered them, requires knowledge of
the relationships between cultural factors and scientific hypotheses. Although good sci-
entists test hypotheses without thought of political gain, the ways scientists formulate
their hypotheses reflect their own cultural perspectives, as well as the natural world the
scientists study.

Finally, scientists need ecological historians to help answer a question which is not
purely scientific, but nevertheless motivates many ecologists in their work: why is the
Earth in a state of global environmental crisis, and what should be done about it? For
example, ecologists can trace ways that d ion affects forests,
but ecological theory alone cannot explain why people cut the trees (Plate 2.1). The
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most important causes of ecological degradation lie in human culture, and so under-
standing the links between culture, economics, and ecology can help devise better strate-
gies for conserving and restoring nature.

Environments Shaped by People

How does a forest, a grassland, a wetland, or an estuary come to work the way it does?
Exploring these questions means paying attention not just to current interactions
between individuals, species, or energy flows, but also to the history of that system. Any
ecological system, no matter how you define its boundaries, is a product of all the events,
processes, and disturbances that led to its cutrent state.

Ecologists long assumed that they could study the laws of nature apart from human
history. Human-influenced systems seemed to be aberrations, because human history
seemed too brief in evolutionary time to worry about. Most ecologists believed that over
time, natural processes would eventually erase the effects of different initial stages in the
life of an ecosystem (Christensen 1989). But recent research shows that past environ-
mental conditions play a continuing role in most ecological systems: you cannot erase
or ignore history, and people are one of many sources of historical disturbances that
shape environments.

The modern world—no matter how much like a wilderness it may appear—has been
measurably altered by humans. Human activities affect the entire globe from the depths

management and intensive cultural interaction by aboriginal peoples.

Figure 2.1. The ecology of Australia’s bush has been shaped both by ecological processes and by thousands of years of




28 Nancy E. LancsTON

of the ocean to the highest levels of the atmosphere. Many places on Earth that we view
as pristine—the Wyoming wilderness, the Australian bush, the Brazilian rain forest—are
actually the results of long interactions between people and place.

The Amazon rain forest, a place North Americans often envision as an Edenic par-
adise threatened by slash-and-burn peasant farmers, has actually had an extensive his-
tory of management by people who used slash-and-burn farming to shape those
landscapes (Simmons 1996; Hecht and Cockburn 1990). Australia’s bush (Figure 2.1),
seen by European conquerors as a desolate wilderness, also had a complex history of
aboriginal management and intensive cultural interaction (Goudie 1994; Simmons
1996). The great treeless moors that cover much of upland Scotland and England (Plate
2.2) are not purely natural, but were shaped by the burning activities of prehistoric
hunter-gatherers (Goudie 1994; Simmons 1996). As the environmental historian Don-
ald Worster eloquently argued,

Scientists must acknowledge, as many have begun to do, that the
nature they describe in their textbooks often. seems unreal and
contrived to the historian. Typically, it lacks any connection to
human history and all its contingencies, accidents, cycles, ideas and
social forces. Too often science seems oblivious o the fact that human
beings have been interacting with nature over a very long period of
time, at least over two million years—some would say four million
years—and that what we mean by nature is, to some extent, @
product of history (Worster 1996).

Although people have influenced the entire globe, no ecosystem is entirely an arti-
fact of humans. For all the efforts that people have made to understand, manage, and
ultimately control nature, a world of ecological processes and complex interrelation-
ships flourishes outside of our control. To say that places have been “managed” by peo-

Figure 2.2. The forces driving
environmental change include
natural processes, but cultural
processes (such as ethics, religion,
and science), and political and
economic processes (including
political, technological, and
market change) also shape
environmental change. Each of
these sets of processes in turn
affects the other sets, so
understanding the links between
them is also critical.

Natural pro

ccology, hydroloy
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ple means that humans have been only one among many influences on them. Human
management, even in the most intensely cultivated tree farm or garden, never com-
pletely replaces ecological interactions and constraints.

Environmental change comes about not just because people cut down trees, plow
prairies, or burn fossil fuels, but because they do these things in a world where nature,
culture, science, and markets tangle in complex ways. The reasons for environmental
change fall into three interwoven categories (Figure 2.2):

* Cultwral: How did cultural ideals affect the ways different groups of peo-
ple changed the land? What kinds of visions of the relationship
between humans and nature did people bring to the land? Whose
vision of the land determined how the land was shaped? In particular,
what scientific visions of the forest shaped people’s work? In which
political and cultural contexts did these scientific theories develop?

® Political: Qver the course of several centuries, many ecological sysiems
in America and across the globe have been transformed into collec-
tions of resources exported out of the region to feed the demands of
distant markets. E ion, the develop of
global markets have all had profound effects on the world’s ecosysiems,
and the people who inhabit those ecosystems.

» Ecological: What were the biological and physical factors that shaped the
landscape? Plant communities, animals, disturbance processes such as
fires, floods, insect epidemics, soil processes, nutrient cycles, erosion,
and the movement of water are major players in ecological history.

industri

Example 1: Nature and culture on Easter Island

Although many people like to think that all pre-industrial peoples lived in barmony
with nature, they were perfectly capable of transforming their environments—often
to the point where those environments could not continue to support their cultures.
Even in some of the places most remote from industrial civilizations, humans have had
profound effects on the places they inhabited. The rise and fall of civilization on Easter
Island illustrates some of the ways pre-industrial peoples could alter their environment,
and the ways these environmental changes could in turn affect culture (Bush 1997;
Ponting 1992).

More than 3,500 km from Chile and 2,200 km from the nearest inhabited land,
Easter Island is one of the most isolated islands on earth (Figure 2.3). About 400 AD,
Polynesians in enormous dugout canoes found their way to the island, a forested land-
scape with palm trees, no mammals, and abundant birds. To provide food while at sea,
the settlers carried with them a species of rat. When they reached the island, the rats
Jjumped ship and spread throughout Easter Island.
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Figure 2.3, Easter Jsland is
extremely isolated from other

land, and this isolation has
affected its environmental and

‘human change. Marquesas Islands
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Figure 2.4. The enormous statues on Easter Istand have
Tong fascinated people who wondered what they meant
and how they could have been built.

‘The people who had landed on Easter Island
existed in complete isolation for over a thou-
sand years, evolving a set of cultural practices
distinct from their Polynesian ancestors. They
revered their ancestors and erected great statues
several meters high carved from volcanic rock
(Figure 2.4). The population was probably
divided into farmers, stonemasons to build the
religious statues, and fishers, who provided
much of the protein sources.

Archaeologists and paleoecologists (Bahn
and Flenley 1992; Flenley and King 1984)
recently reconstructed the forest and human
history of Easter Island (Figure 2.5), using
archaeological records from island caves and
pollen records from lake mud. Both sources
document the tise and fall of an ecosystem and

ivilization. When the Pol arrived, the
island supported a species of palm that provided
wood large enough for the construction of sea-
worthy dugout canoes. These canoes enabled
islanders to fish for sharks and large fish and to
visit small, uninhabited islands over 400 kilo-
meters away. These islands were home to dense
. bird colonies, which provided an important pro-
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Figure 2.5. The pollen history of Easter Island illustrates how trees began to decline after people arrived on the island.

Redrawn from Flenley and King 1984

tein source to supplement the Easter Islanders’ fish catches. The islanders rapidly
logged the palms for shipbuilding, and new palms failed to replace them, probably
because the escaped rats rapidly multiplied and devoured so many palm nuts that the
forest could not regenerate. The pollen records show that for more than 30,000 years
‘before humans arrived, the islands were forested. When the Polynesians arrived, forests
began a steady decline, until by the late 1600s, when Europeans arrived, the islands
were almost entirely treeless. .

Soil erosion followed deforestation, fertility in the fields declined, and farming dete-
riorated. When the last palms were cut, islanders could no longer build the canoes to
get fish from the sea or eggs from the bird colonies. Famine resulted, leading to warfare,
cannibalism, a population crash, and finally the end of the Easter Island civilization.

Nothing, unfortunately, is unique about this story. Similar cycles of over-exploita-
tion of resources, deforestation, erosion, famine, warfare, and societal collapse are evi-
dent from the archaeological record of many islands. Humans have a long history of
transforming their environments, and those transformations may make it impossible for
humans, along with many other species, to persist.

Example 2: The Eastern North American forest
While Easter Islanders destroyed their own home and culture through resource over-
exploitation, the story is not always so grim. In eastern America, forest exploitation was
followed not by ecological and societal collapse, but by recovery.

‘When English settlers arrived at the Plymouth colony in New England in 1620, they
thought they were stepping into what one observer called,
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... hideous & desolate wilderness, full of wild beasts & wild
men.... The whole country, full of woods & thickets,
represented a wild & savage hue.

—William Bradford, 1620

The settlers thought they were gazing upon a desolate wilderness unaltered by people,
but actually the forests of eastern America had a long history of human transformations.
Although the northern forest had never been clearcut or extensively logged, Native
American practices had radically affected its development, as William Gronon (1983)
and William Denevan (1992) have shown. Native Americans moved into the northern
forest soon afier the retreat of the glaciers 11,000 years ago. Soon after their arrival, huge
Plei: a Is such as h d arn) ground sloths,
giant beavers, dire wolves, and saber-toothed tigers went extinct (Figure 2.6). Scientists
debate whether Native American hunting, climate change, disease, or a combination of
all three destroyed the animals. Whether or not Native Americans were responsible for
the demise of the huge mammals, they soon altered the forest, clearing plots of land for
shifting agriculture, and burning forests in patches to keep them open, parklike, and
full of berries. These burns created excellent habitat for deer and other wildlife, and
likely increased deer populations (Cronon 1983). The tribes were mobile, allowing farm
plots to regenerate back into forest and giving soils time to recover from cultivation,

Figure 2.6. Soon after the arrival of people to North America, most of the huge Pleistocene-era mammals such as the
mastodons illustrated here went extinct
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Europeans introduced an econ-
omy which rested not on hunting and
shifting cultivation, but on the extrac-
ton of four primary resources: tim-
ber, furs, fish, and agricultural
products. Settlers exported timber to
Europe and cleared large plots of for-
est land for settled agriculture
{Cronon 1983; Merchant 1993;
McKibben 1996; Whitney 1994).
Although Native American farm plots
had quickly recycled back into forest
cover, the demands of colonial prop-
erty ownership required that farm
plots remain fixed on the landscape.
The effects on soil fertility and ero-
sion were often dramatic. Forest
cover across the Northeast dropped
from 70 percent to 25 percent or less
(Figure 2.7). As the trees ran out, log-
gers moved from New England to
New York, Pennsylvania, the Great
Lakes, the South, and eventually to
the forests of the West. As soil fertility
declined, agriculture left the region
as well.

‘What can we learn from this con-
trast between Native Americans and
Euro-Americans in the eastern forest?
Both groups affected the forests they
lived within, but Native Americans
extracted resources without depleting
the resource base their cultures
depended upon. Europeans had
effects that were much more dramatic
in the short term, for they, like the
Easter Islanders, extracted resources
too quickly to sustain their own
economies. Yet the outcome was very
different than on Easter Island. While
Easter Island’s forests have never

Figure 2.7. The extent of unlogged forest across North America
declined with the spread of Buro-Americans, beginning with the logging
of the New England forests. Each dot represents 25,000 acres. Adapted
from Greeley 1925.
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returned, the landscapes of New England are once again forested; for example, trees
now cover nearly 90 percent of Vermont. These recovered forests are not the same as
their predecessors: the dominant tree species have shifted, and stands of trees are often
smaller and denser, leading to changes in soil conditions, temperature, and water avail-
ability (McKibben 1996). Nonetheless, many wild animals that were nearly extirpated
from the region in the nineteenth century—including wolves, bear, cougar, and beaver—
now reinhabit landscapes where people thought they had vanished for good. As forests
come back, they create a new set of ecological relationships, leading to new landscapes
and new choices and r ibilities for human

Example 3: The Mediterranean
Asan example of the ways that cultural, economic, and ecological forces interact to shape
the history (and future) of an ecosystem, consider the Mediterranean (McNeill 1992;
Hughes 1993). Scholars have argued that one of the three worst environmental disasters
in human history happened during the era of the Ancient Greeks in the Mediterranean—
at the same time their civilization was constructing the foundations of western rational-
ity and science (Worster 1979; the other two disasters were soil erosion in China around
3,000 B.C. and the Dust Bowl on the American Great Plains in the 1930s).

Figure 2.8. The lovely viows of bare limestone ridges, such as this scene in the Greek uplands, are in part a product of
deforestation caused by centurics of farming, goat grazing, shipbuilding, and logging for mine smelters. From a photo
by Johannes Foufopoulos.

ProPLE AND Natvre 35

When you look at the mountains of the Mediterranean today, (Figure 2.8) you see
beautiful landscapes, with bare li ridges between which lie picturesque villages.
Both the villages and the limestone ridges are lovely, but both are dying. The villages
are now emply shells where few but the very old live; the others have gone off to cities
to find jobs. Over thousands of years, people have struggled to make a living in these
hills, grazing goats, logging trees, planting wheat, fighting battles, hunting wildlife, writ-
ing poctry, founding empires, creating much of the philosophy that forms the basis of
western culture. In the process, people stripped the hillsides of their trees (hence the
lovely views), their soil, and their ability to support much life, human or otherwise. Peo-
ple built empires from the resources extracied from these ecosystems, bul in extract-
ing without limit, the empires eventually destroyed themselves from within. To
understand why, one needs to understand two interconnected factors usually seen as
separate: ecology and economics.

Just afier the end of the last ice age, 12,000 years ago, pollen records show that
many Mediterranean areas, low elevation and high, supported forests of oaks and pines
that have long since dwindled. Focusing on Greece, the geology can be roughly divided
into three main zones. The plains are low-lying basins filled with silts washed off the hills
by erosion—a zone that is readily farmed. At higher elevations are hills of volcanic lavas;
still higher are formed of hard li and thin, easily erodible soils (Rack-
ham1990).

Humans have inhabited the Mediterranean basin for at least 500,000 years (McNeill
1992), but populations in the region remained relatively low for most of that time. For
about 490,000 years of inhabitation, people were largely on the move, preferring the
lowlands to the mountains for gathering resources. They hunted forest-dwelling animals,
mostly deer, and burned woodlands as part of their hunt. These fires probably had strong
effects on forest development, keeping forests open, free of dense undergrowth, and
dominated by species tolerant of fire and intolerant of shade. Fires st by hunters initi-
ated the long pracess of human-induced erosion, but because people had no livestock
grazing in the forests, vegetation recovery after fire was probably rapid (McNeill 1992).

During the Neolithic period (11,000 years before present), the climate became
increasingly arid, and many groups of people in the region began to shift from hunting
and gathering to agriculture. Early farmers cleared many of the lowland forests for fields,
and by 8,000 years ago, the plains of Northern Greece had lost most of their forests.

Although the first Greek farmers did remove large swathes of forest, their farming prac-
tices seem to have been i\ ecologically stable, for archaeol, gists have evidence
that farmers developed conservation techniques to sustain the soil and nutrients in their
fields (Rackham 1990). Farming on steep slopes is hard on the farmer as well as the soil,
and most farmers tried to leave hill slopes in forest, or else plant orchards and vineyards
(which do not need to be plowed each year, thus reducing labor and erosion). When
farmers did have to plant on slopes, they tried to plow on contours and terrace their
fields, minimizing soil loss. By spreading lime on the soil, adding animal manure, and






































































