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In small-scale human societies, a variety of factors contribute to the sustainability of subsistence
economies, including premeditated conservation measures, low human population levels and
predation pressure, and limited technological capacity to adversely impact environments. Here I
suggest that it is worthwhile to look beyond simple characterizations of small-scale societies as being
‘‘low impact’’ in terms of their limited population, predation, and technology. Instead, we should look
more closely both at the degree to which primary prey species are resilient to human predation and at
the extent to which the niche construction efforts of small-scale human societies may modify
vegetation communities in ways that result in their capture of a larger percentage of an ecosystem’s
total biotic energy. The small-scale Pre-Columbian societies occupying the Mississippi River Valley
provide a case study. Throughout the Middle and Late Holocene, indigenous groups in this major
north-south environmental corridor relied for protein to a substantial degree on a set of animal
species/species groups (white-tailed deer, fish, migratory waterfowl) that combined both a high biotic
potential and relative immunity from over-exploitation. At the same time, they practiced an
integrated overall strategy of restructuring vegetation communities in ways that enhanced and
expanded the habitats of many important food sources.
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Un gran número de factores influyen en la sostenibilidad de la economı́a de subsistencia en las
sociedades ‘‘de pequeña escala’’. Entre ellos están las medidas premeditadas de conservación, los bajos
niveles de población, y de presión depredadora y una capacidad tecnológica limitada de influir de
modo adverso en el ambiente. Es necesario no restringir el motivo del ‘‘bajo impacto’’ de estas
sociedades a su pequeña población, su limitada depredación y su escasa tecnologı́a. Hace falta estudiar
detenidamente la capacidad de recuperación frente a la explotación humana de las especies
alimentarias principales. También es imprescindible investigar cómo los esfuerzos de construcción de
sus nichos pueden modificar las comunidades vegetales para lograr maximizar la obtención de un
mayor porcentaje de la energı́a biótica total del ecosistema. Las sociedades precolombinas de pequeña
escala asentadas en el Valle del Rı́o Mississippi son un buen ejemplo. Los grupos indı́genas que
ocuparon este enorme corredor norte-sur durante el Holoceno medio y tardı́o, dependı́an
fundamentalmente de las proteı́nas provenientes de determinadas especies y de algunos grupos
animales (venado de cola blanca, peces, aves acuáticas migratorias). Estos animales combinan un alto
potencial biótico con una alta inmunidad a la sobreexplotación. A su vez tenı́an una estrategia
general integrada de reestructuración de las comunidades vegetales para aumentar y expandir los
hábitats de muchas de sus fuentes principales de alimento.

Introduction

The deciduous woodlands of eastern North America encompass a rich
diversity of environments, and this diversity is reflected in the temporal and
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spatial mosaic of subsistence economies that were employed by the small-scale1

indigenous societies of the region prior to European contact (see Crawford 2010;
Gremillion 2010; Lapham 2010; and Styles 2010 for overviews and extensive
references). Along with exhibiting well-documented regional and temporal
patterns of variation, these indigenous eastern woodland economies also appear
to have shared substantial sustainability. Based on the analysis of plant and
animal remains recovered from archaeological sites across the region, the Native
American societies of the eastern woodlands maintained and adjusted their
utilization of biotic communities over thousands of years in ways that, with a few
possible exceptions (e.g. Cahokia, see Lopinot and Woods 1993; Tainter 2006), do
not appear to have either degraded their environment or overexploited their
resource base.

In large measure, the sustainable nature of Pre-Columbian economies in the
eastern woodlands can be attributed to low human population levels, limited
human predation of prey species, and the limited technological capacity of
Native Americans to adversely impact plant communities and ecosystems (Smith
and Wishine 2000). I argue here, however, that it is worthwhile to look beyond
the ‘‘low impact’’ profile of these small-scale indigenous societies and to view
their limited predation pressure and limited potential for environmental damage
from a different perspective. On the one hand, rather than characterizing human
impact on wild animal populations simply in terms of low predation pressure, it
is worthwhile to consider the extent to which a number of the primary prey
species they relied upon may have been resilient under human predation. The
term ‘‘reslience’’ as used here refers to the capacity of the species in question to
sustain high annual harvest yield levels over long periods of time. On the other
hand, rather than focusing on the limited technological potential of these small-
scale societies to adversely impact eastern forest communities, I suggest that it is
more interesting and informative to look at their positive patterns of traditional
management of plant communities. Through a range of active and sustained
patterns of human niche construction, they were able to modify and enhance
vegetation communities in coherent and systematic ways in order ‘‘to capture a
larger proportion of total biotic energy’’ (Smith and Wishnie 2000). Humans are,
after all, recognized as ‘‘the ultimate niche constructors’’ (Odling-Smee et al.
2003). When considered in concert, these two general aspects of indigenous
subsistence economies in the eastern woodlands–the resilience of primary animal
prey species to human predation and the systematic management of vegetation
communities through human niche construction efforts–offer a new perspective
on Pre-Columbian sustainability in the eastern woodlands.

The Mississippi River Valley case study provides a good opportunity to
address the role of resource reslience and human niche construction in the
sustainability of subsistence economies of the East. Forming a north-south
environmental corridor that extends through 15 degrees of latitude, from the
upper Midwest to the Gulf of Mexico, the Mississippi River Valley and its lower
tributaries were occupied by indigenous societies that exhibited substantial
north-south variation both in sociocultural organization and structure, and in the
range of different plant and animal species that contributed to their economies
(Emerson et al. 2000; Sassaman and Anderson 1996; Smith 1986; Springer 1980;
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Styles 1981). Against this backdrop of considerable sociocultural and subsistence
economic diversity, however, it is possible to identify broad-scale regional
similarities in both human reliance on sets of animal species that were resilient to
predation, and shared general patterns of human niche construction that targeted
particular sets of wild plant species.

Resource Conservation and Resource Resilience

Small-scale societies are often found to practice premeditated conservation
measures. This entails, ‘‘keeping something, especially an important environ-
mental or cultural resource, or an entire habitat, from harm, loss, or change, using
a resource sparingly so as not to exhaust supplies, and/or using specific
measures to maintain and enhance a resource, a suite of resources or entire
habitats’’ (Turner and Berkes 2006:497). It is likely that such conscious
conservation practices have a deep time depth and played an integral and
important role in the long-term economic sustainability of indigenous societies in
the eastern woodlands prior to European contact. A number of early historical
accounts document the existence of such trans-generational systems of
traditional ecological knowledge (Hudson 1970, 1976). Unfortunately, the
existence of deliberate intent at resource protection remains largely impossible
to document in the archaeological record of the region.

Even in the absence of available evidence for deliberate conservation efforts,
however, Smith and Wishnie (2000:501) also identify a number of factors,
including low human population density, low human demand for resources, and
limited technology, as potential default explanations for the sustainability of
small-scale economies and resource management systems over long periods of
time. Yet, if one of these default causal factors–low human demand for
resources–is considered not in terms of low predation pressure but rather in
terms of the capacity of prey species to sustain high harvest yields, such resource
resilience can be seen to have played an important role in the long-term
sustainability of human hunting and fishing systems in the eastern woodlands.

Two of the most obvious and most important aspects of the relative reslience
of different prey animals to human predation are the biotic potential
(reproductive rates) of target fauna and the inability of human hunters to access
and draw down the breeding population ‘‘capital’’ accounts of prey species. Here
I argue that throughout the Middle and Late Holocene (i.e., after ca. 8,000 B.P.),
the three species and species groups that provided a substantial percentage of the
meat protein for Mississippi Valley societies (bottom feeding fish species,
migratory waterfowl, and the white-tailed deer), were all very resilient to human
predation. The reslience of these species/species groups in turn contributed in a
significant way to the long-term sustainability of human subsistence economies
in the region.

White-tailed Deer

With the extinction of megafauna in the late Pleistocene, highly competitive
ecological specialists disappeared from the woodlands of eastern North America,
opening the way for the rapid proliferation or ‘‘competitive release’’ of mobile r-
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strategist ungulates–‘‘species with high reproductive rates, short individual life
expectancies, and excellent mechanisms of juvenile dispersal’’ (Geist 1999:84).
Premier among the r-selected generalists that came to dominate the simplified
Holocene ungulate guild of the eastern woodlands was the white-tailed deer
(Odocoileus virginianus), which became the prey for human hunters in the region
(Wolverton et al. 2008). In addition to their relatively large body size and
predictable seasonal patterns of spatial aggregation (Smith 1975), three aspects of
the white-tailed deer made them the consummate prey for human hunters in the
East, as reflected in their universal high ranking in Middle and Late Holocene
archaeofaunal assemblages (Lapham 2010; Styles 2010): high reproductive or
biotic potential, rapid dispersal of young, and ‘‘resistance’’ to predation. White-
tailed deer have a theoretical maximum reproductive rate or biotic potential of
about sixty percent per year (Brohn and Robb 1955; Robertson 1969). Along with
being able to survive the loss through predation or other factors of more than half
of their population on an annual basis, white-tailed deer populations also have
the capacity to rapidly expand back into and repopulate areas hard hit by human
harvesting (Wolverton et al. 2008). In addition to being able to sustain heavy
human predation over the long term, white-tailed deer populations in the eastern
woodlands can also be considered, in large measure, as having been invulnerable
to overexploitation. Inhabiting brushy or wooded edge areas during most of the
year, deer respond to increased hunting pressure with highly effective avoidance
behavior, which includes prolonged hiding and a shift to nighttime feeding. As a
result, white-tailed deer are considered a ‘‘resistant species’’ (Smith 1975:22).
Given suitable habitat, it is almost impossible to drive a white-tailed deer
population below a ‘‘security density’’ level (Smith 1974). Given the excellent
cover conditions that existed in the pre-contact eastern woodlands, it would have
been highly unlikely that human hunting pressure would have threatened the
survival of deer populations. It was not until the intensive deer drives of the post-
contact period that human predation substantially impacted deer herds in some
regions of the East (Lapham 2005).

In addition, white-tailed deer would not have been impacted by a loss of
habitat due to the alteration of vegetation communities by the indigenous small-
scale societies of the region. On the contrary, since an important part of the diet of
white-tailed deer consists of the twigs, shoots, and leaves of low growing shrubs
and bushes, their population densities are low in climax forest situations where a
closed canopy has been established. Highest population densities occur in early
successional situations that have small areas of varying types, producing
maximum edge areas between habitat zones. As a result, medium levels of
human clearance of vegetation, far from having a negative impact on deer
populations, would actually have improved their habitat and increased carrying
capacity levels. Richard Yerkes (2005:248-249) provides a compelling argument in
this regard in his consideration of human utilization of white-tailed deer in the
American Bottom region of the Mississippi River Valley during the Middle
Mississippi Period. After A.D. 1000, this portion of the Mississippi Valley
witnessed the highest recorded level of Pre-Columbian human modification of
vegetation communities anywhere in the East; yet Yerkes (2005:248) argues that
forest clearance resulted in an enhanced habitat for deer:
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It is more likely that the Mississippians improved the habitat of many of
the animals they hunted by burning and clearing forests and planting
crops… Deer may have been more abundant during the heyday of
Cahokia that they were before agriculture was established… There is
little evidence that Mississippian hunting ‘‘pressure’’ had an adverse
effect on American Bottom deer populations.

Benefiting from human clearance of vegetation, able to repeatedly rebound
from high harvest levels and resist overexploitation, the white-tailed deer played
a central role in contributing to the long-term sustainability of subsistence
economies in the Mississippi Valley. Of comparable significance to deer, the
single most important prey species throughout the eastern woodlands was a
group of fish species that shared a number of key characteristics including, most
importantly, ease of harvest in specific habitat and seasonal settings, and
reslience to overharvesting.

Fish

Fish were a major source of protein for Native American societies in the
Mississippi River Valley throughout the Middle and Late Holocene, contributing
25 percent or more of the annual protein budget of some groups (Yerkes 2005). In
the 19th and 20th centuries, before extensive pollution drastically reduced their
populations, the Mississippi River and its tributaries yielded impressively large
annual fish harvests (e.g., 10.9 million kg from a 483 km section of the Illinois
River in 1908; Limp and Reidhead 1979:70). Given their lack of modern fishing
technology (e.g., mechanized trawlers, large nets, etc.), however, comparably
high harvests from major river channels in the East were obviously beyond the
reach of Pre-Columbian societies. With the high and moderate energy input
techniques available to them (attended pole fishing, spear fishing, unattended
multiple hook lines, and weirs and traps), Pre-Columbian groups were able to
catch fish in the deep waters of main channels and channel remnant oxbow lakes,
but such efforts would have required high labor input for any given output
(Limp and Reidhead 1979).

Fish populations of the Mississippi Valley corridor, however, did not always
remain in the deep-water habitats of active and remnant river channels. During
spring floods, great numbers of a variety of species of fish moved from active and
remnant channel (oxbow lake) deep-water habitats into adjacent seasonal,
shallow water areas to spawn. In these shallow water settings they were
vulnerable to simple drive-line methods of fish capture that combined low
human effort with potentially high harvest returns (Limp and Reidhead 1979;
Smith 1975:58; Styles et al. 1983; Yerkes 2005:250). Such shallow-water fish
harvesting that required minimal technology and energy input would have been
particularly efficient once the floodwaters of spring had receded back below the
level of the main channel and channel remnant oxbow lakes, isolating large
numbers of fish in slowly shrinking backwater pools and lakes.

Seasonality studies of archaeological fish assemblages indicate that although
fishing, not surprisingly, was not restricted to a particular season of the year,
strong reliance on such spring-summer harvesting of impounded shallow water
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bottom feeding species (e.g., bowfin, suckers, bullheads, catfish) had been
incorporated into indigenous subsistence economies in the Mississippi Valley
Corridor by 7,300 B.P. (Styles et al. 1983:288-289), and remained a ‘‘vital
component of the Mississippian [post A.D. 1000] seasonal subsistence system’’
(Yerkes 2005:250). Based on delta 15N values of between 7.0 and 9.0 percent
(Schoeninger and Schurr 1998:128), Yerkes suggests that fish comprised perhaps
25 percent of the total protein intake for human societies in the American Bottom
region of the Mississippi Valley after A.D. 1000. Other studies (e.g., Smith 1975;
Springer 1980) document a comparably high level of reliance on fish by Pre-
Columbian indigenous societies in the lower Mississippi Valley.

Two important points can be made regarding this harvesting of impounded
bottom feeding fish species from seasonal shallow water settings by the small-
scale societies of the Mississippi Valley Corridor. First, by the time the
floodwaters had receded to a level that isolated the seasonal shallow water
lakes and ponds from deep-water habitats, many of the adult fish that comprised
breeding populations had already returned to the relative safety of the main
channel and oxbow lakes. Here, human predation would have occurred at a
much lower level and at a much higher cost. Second, even though a substantial
percentage of the breeding populations of different species had in large measure
returned to the safety of deep water, a large quantity and variety of fish were also
now cut off and trapped in seasonally inundated shallow water settings. Even if
left unharvested by humans, these fish would not survive to contribute to the
reproductive cycle of the following year. As the volume of water in these
seasonal pools decreased, the fish trapped in them would either fall prey to
predators, human or otherwise, or would die of suffocation when the pools dried
up completely (Paloumpis 1957). When placed in this context, the Pre-Columbian
human harvesting of fish in the Mississippi Valley Corridor can be recognized, in
large measure, as having very little impact on the breeding populations of the
species involved because the indigenous small-scale societies of the region placed
an understandable emphasis on the seasonal, low energy collection of
impounded fish and the trapped fish, targeted for collection, had already been
partitioned off from any contribution to future generations of their species. As
was the case with the white-tailed deer, the fish populations of the Mississippi
Valley corridor were thus able to sustain very substantial human harvests on an
annual basis and, at the same time, were to a considerable degree immune to
over-exploitation by human predation.

Migratory Waterfowl

Migratory waterfowl, a third species group of considerable importance in the
diet of Mississippi Valley groups, also combined the two key characteristics of
high potential annual yield on a sustained basis, with relative immunity to
overexploitation by human hunters. They were utilized in large numbers during
spring and fall migration seasons (as well as through the winter months in the
central and lower valley) as they traversed the Mississippi Flyway. Forming an
enormous funnel, the Mississippi Flyway has a northern mouth that stretches
across the arctic tundra from Baffin Island to northeastern Alaska, and a southern
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spout formed by the floodplain of the lower Mississippi Valley, starting at Cape
Girardeau Missouri and extending downstream to the Gulf of Mexico.

Throughout the Holocene, two dozen different species of ducks, geese, and
swans have followed this flyway corridor on an annual basis as they moved
between their continent-wide northern breeding grounds and their principal
southern wintering grounds located in the lowerMississippi Valley and the coastal
marshes of Louisiana (Smith 1975:64-76). The timing of themovement of waterfowl
through the flyway each spring and fall is relatively well documented, and the
migration patterns of different species, including first arrivals, peaks of movement,
and total period of migration, vary little from year to year (Smith 1975:71).

Given the extent of historical habitat destruction along the flyway in the last
hundred years, it is difficult to accurately estimate the number of birds that both
wintered in the lower Mississippi Valley portion of the flyway and followed it
back and forth from their breeding grounds prior to European contact.
Twentieth-century migration census information collected on the significantly
depleted waterfowl populations, however, provide a solid modern baseline for
comparison. Only a dozen species are bagged within the flyway today with any
regularity, and of the 10 species that make up 95 percent of the modern day
sport-hunting harvest, 70 percent are mallard ducks (Anas rubripes). Each fall,
usually in the first week of November, the Mississippi Flyway witnesses the
‘‘Grand Passage’’ of mallards, as two to three million birds flood the flyway on
their way to occupying wintering grounds in the central and lower sections of the
valley and along the coastal marshes of Louisiana. Numerous historical accounts
attest to the ubiquitous rich abundance of waterfowl along the flyway in the
spring and fall, and throughout the winter in the central and lower valley. As
mallards and other species of waterfowl both move through the flyway and
overwinter in the central and lower Mississippi Valley, they occupy the vast
remnant channel aquatic habitats, which provide abundant food for both shallow
water dabblers and deeper diving species. Mallards and other dabblers are also
known to frequent harvested fields in search of overlooked grain and may have
similarly exploited pre-Columbian fields and gardens.

Like deer and fish, migratory waterfowl would have been an almost
inexhaustible prey species through the fall, winter, and spring along much of the
central and lower valley. On the one hand, their northern tundra nesting grounds
are located far from the reach of Mississippi Valley hunters, ensuring the
integrity of breeding populations once they traverse the flyway. This isolation of
‘‘capital account’’ nesting areas would be moot, of course, if breeding
populations were decimated by hunting as they move through the flyway.
Modern hunting statistics, however, underscore the substantial number of birds
that can be harvested in the flyway on a sustained basis without impacting the
reproductive potential of breeding populations. According to US Fish and
Wildlife Service statistics, for example, the sustainable waterfowl harvest in 2003
in Arkansas alone involved 72,000 registered duck hunters who shot 510,000
mallard ducks and more than 1.1 million total ducks (U.S. Fish and Wildlife
Service nd). Both in terms of isolated breeding grounds and the sheer volume of
birds involved, migratory waterfowl prior to European contact were immune to
overharvesting during their spring and fall migrations.
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Human Niche Construction

Along with relying on prey species/species groups that had high
reproductive potential and were resistant to over-harvesting (thus ensuring a
reliable and sustainable source of meat protein), the small-scale societies of the
Mississippi Valley Corridor also played a very active role in ‘‘improving’’
their natural world in ways that contributed to the stability and sustainability
of the both the animal and food plant portions of their subsistence economies.
The focus of discussion here is their management of non-domesticated plants,
and I begin with a general consideration of human niche construction and the
basic goal of shifting of vegetation communities toward early successional
stages.

Efforts by human societies to shape their natural landscapes, in particular
their efforts to selectively manipulate non-domesticated plant components of
biotic communities, have been classed under a number of terms over the past
seven decades, including ‘‘environmental manipulation,’’ ‘‘indigenous man-
agement,’’ ‘‘domesticated landscapes,’’ ‘‘indigenous resource management,’’
and ‘‘traditional resource management’’ (Smith 2007). All of these overlapping
terms and characterizations can be comfortably included under the more
general heading of ‘‘niche construction.’’ Niche construction is defined as
‘‘organism-driven environmental modification’’ (Odling-Smee et al. 2003), and
through niche construction or ‘‘ecosystem engineering,’’ many organisms
reshape both their own environments and those of other organisms and in so
doing modify the natural selection pressures acting on a range of other
components of the biotic community (Jones et al. 1997). Not surprisingly,
humans are recognized as ‘‘the ultimate niche constructors’’ (Odling-Smee et
al. 2003).

Just as it is difficult to establish the extent to which the indigenous Pre-
Columbian societies of the eastern woodlands employed premeditated conser-
vation measures, it is similarly challenging to measure on an overall regional
scale and with any degree of accuracy, the extent to which they actively modified
their environments. While pollen and charcoal records do document human
clearance efforts at the local level (e.g., Delcourt 1993; Delcourt and Delcourt
2004; Delcourt et al. 1986), extrapolating these data points into overall regional
assessments of long-term landscape modification is more problematic. Human
alteration of eastern North American ecosystems certainly occurred prior to
European contact, but quantifying the overall scale of impact–how different the
landscapes would have looked in 1491 in the absence of 10,000 years of human
presence–is a complex problem, leaving considerable room for alternative
speculative scenarios (e.g., Mann 2006; Smith 2010).

While it may be difficult to either recognize deliberate resource conservation
or accurately measure the overall regional impact these groups actually had in
shaping the ecosystems of eastern North America, it is possible to look in the
archaeological and ethnohistoric records for indications of the ways in which
they modified and enhanced their surroundings throughout the Holocene. The
major form of ecosystem modification carried out by the Pre-Columbian
inhabitants of the region was of course the creation and expansion of agricultural
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landscapes–the replacing of natural biotic communities with fields and gardens
of domesticated plants (Doolittle 2000). This began at about 5,000 years ago with
the independent domestication of four indigenous species of seed plants (Smith
2006c). The importance of low-level food production economies then intensified
at around 500 to 200 B.C., and a subsequent broad-scale shift to maize-centered
agriculture occurred at around A.D. 800 to 1000 (Smith 2006d).

The efforts by small-scale societies to shape Mississippi Valley landscapes in
ways that improved their food supply were not, however, restricted to growing
crops. Even before the initial domestication of local seed plants in the East and
continuing well into the historic period, indigenous societies of many areas of the
eastern woodlands also actively and systematically modified their environments
in ways that increased and enhanced the reliability and ease of acquisition of
non-domesticated species of plants and animals (e.g., the white-tailed deer).
These efforts contributed substantially to the sustainability of human subsistence
economies in the region.

An obvious initial observation to be made regarding efforts by the
indigenous societies of the eastern woodlands to modify their surroundings is
that their general goal in altering ecosystems was to ‘‘enhance’’ the
environment in ways that enabled them ‘‘to capture a larger proportion of
total biotic energy’’ (Smith and Wishnie 2000: 497). A significant percentage of
all such human activities that could be designated as niche construction, and
which increase the potential human share of an ecosystem’s total energy
budget, can be generally recognized as involving some form of disturbance of
plant communities, both incidental (e.g., establishing settlements, pathways,
etc.), and deliberate (controlled burning or manual clearance of vegetation for
cultivation of crops, or to selectively encourage wild species of plants and
animals).

Comparable in many respects to natural events (e.g., fires, the seasonal
reshaping of river valleys such as the Mississippi and its tributaries due to
floods, and the openings in forests resulting from tree falls), human
disturbance of vegetation, when occurring at intermediate levels of frequency
and intensity, is acknowledged as increasing species diversity within ecological
communities (Anderson 2003, 2005; Blondel and Aronson 1999; Johnson
Gottesfeld 1994; Lewis 1982; Lewis and Ferguson 1988; Perry and Amaranthus
1997; Smith and Wishnie 2000). Importantly, the increase in biodiversity caused
by vegetation disturbance occurs among those species of both plants and
animals that occupy the early successional habitats of open edge areas. This is,
in turn, of clear benefit to human societies, since many of the wild species of
plants and animals they rely upon as food sources fall into this early
successional category.

Although creation of agricultural landscapes–the controlled burning and
manual clearance of vegetation for agricultural fields–is the most obvious human
activity that shifts vegetation communities toward earlier successional habitats,
evidence of vegetation modification in non-agricultural settings in eastern North
America, particularly through the use of fire, is widespread (Black et al. 2006;
Clark and Royall 1995; Day 1953; Delcourt et al. 1998; Dorney and Dorney 1989;
Patterson and Sassaman 1988; Russell 1983).
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Transplanting of fruit-bearing and other perennial species

In addition to shifting local vegetation communities toward earlier
successional composition through the general practice of manual clearance and
controlled burning of vegetation, indigenous societies in different regions of the
East also sometimes altered the close-in environment of their settlements by a
much more focused form of environmental engineering. Seeking out a limited
number of desirable species of long-lived (perennial) food plants that were
scattered across the landscape, they would relocate them closer to their
habitation sites. As Doolittle (2000:43) notes, this general practice of transplanting
long-lived species adjacent to settlements allowed for easier harvesting and
shorter travel time. It would also have strengthened perceptions of ownership of
the resources, reduced unwanted harvesting of crops by human and non-human
interlopers, and have facilitated the monitoring and harvesting of fruits, berries,
and other plant parts as they matured.

In the eastern woodlands of North America, a variety of fruit-bearing trees
that flourish in open, sunny forest edges and clearings were a primary focus of
such transplanting efforts. Kris Gremillion (2010) lists a number of species that
were likely candidates for relocation, including honeylocust, gum, elderberry,
mulberry, hackberry, sugarberry, hawthorn, plum, cherry, and persimmon. After
its introduction, peach also became a widespread addition to these ‘‘orchards’’ of
the Southeast (Newsom and Trieu Gahr 2010). William Bartram and other early
travelers through the region mention plums, peaches, persimmons, beautyberry,
and red mulberry, among other species, growing adjacent to old Indian
settlements (Bartram 1791; Hammett 1997:201). Although it is difficult to
establish the size, frequency, and species composition of these ‘‘orchards’’ prior
to European contact, there is a long record of the use of fleshy fruits in the eastern
woodlands throughout the Holocene and a clear increase in the quantity and
variety of fleshy fruit seeds occurring in archaeological contexts over time
(Gremillion 2010).

Many early historical accounts of the eastern woodlands of North America
also describe a variety of different berry crops growing in ‘‘old fields’’ around
Indian settlements (Doolittle 2000; Gremillion 2010; Hammett 1997). Wild
strawberry, groundcherry, and Rubus species (dewberry and blackberry) were
often observed thriving in open areas adjacent to settlements, and understory
shrubs that produced edible fruits such as raspberry, blueberry, cranberry,
serviceberry, and huckleberry were recorded as commonly present in overgrown
fields (Gremillion 1998; Swanton 1946:281; Yarnell and Black 1985).

Given that these fruit-bearing species required open, sunny forest edge and
clearings habitat, they would have been shaded out relatively quickly following
the abandonment of pre-Columbian settlements and the return of overstory
canopy vegetation. The signature of their presence, however, has occasionally
been recorded when early 19th-century land surveys and witness tree records
were obtained within a decade or two after settlements ceased to exist (Foster et
al. 2004). In addition, on-site pollen assemblages hold the potential of
documenting the presence of fruit-bearing species in close proximity to Pre-
Columbian settlements (Hebda et al. 2005).
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Broadcast sowing of new stands of annual seed-bearing plants

Another important niche construction activity of indigenous societies in
eastern North America involved the creation of new stands of seed-bearing
annuals through the simple practice of broadcast sowing of harvested seed. In the
early 18th century, Le Page du Pratz described Natchez women and children
scattering the seeds of a plant he called choupichoul along the exposed
sandbanks of the lower Mississippi River (Smith 2006a). The species involved,
Chenopodium berlandieri Moq., is today a common pioneering species of river
valley settings in the eastern woodlands, where it colonizes a variety of open and
disturbed soil environments, both anthropogenic and natural. It particularly
favors open sand bank settings exposed by the receding floodwaters of spring
(Smith 2006b). Given the preferred habitat of C. berlandieri and its aggressive
pioneering of sandy river valley soils, along with du Pratz’s description of it
being sowed on exposed sand banks of the Mississippi river in the 1720s, it is
clear that the Natchez were establishing new stands of an indigenous seed plant
in appropriate habitats as they were exposed by receding floodwaters each
spring.

Dependant upon a variety of vectors of seed dispersal in river valley settings,
including spring floodwaters, C. berlandieri today is usually found only in small
patches or as isolated plants, rather than in extensive stands. In full sun settings,
individual free-living C. berlandieri plants can grow to six feet in height and
produce up to 50,000 small seeds, and once planted, would have required very
little, if any, attention from humans during the growing season (Smith 2006b). In
contrast to the small patches and isolated individual plants of today, the Natchez
could have created large and very productive stands of this economically
important annual seed plant with an investment of relatively little effort.

It is not possible to establish if the seeds scattered by the Natchez had been
harvested from local wild stands of chenopod the preceding fall, or if they
represented the seed stock of the domesticated C. berlandieri that had been grown
in eastern North America for more than 3,000 years (Smith 2007). In either case,
the sowing of chenopod seeds on exposed sand bank settings represents a niche
construction activity deliberately designed to ‘‘enhance’’ the environment in
ways that enabled human societies to capture a larger proportion of an
ecosystem’s total biotic energy. Similar sowing of the seed of wild species has
been described in a number of other areas of North America (Bonnicksen et al.
1999:452). Although this form of ecosystem engineering could have taken place
along many of the river valleys of the eastern woodlands and could have had
considerable time depth, such efforts would not have occurred in exactly the
same locations from year to year. Spring floodwaters would have reshaped river
valley topography, shifting the location of prime sandbank real estate on an
annual basis and necessitating the relocation of anthropogenic chenopod stands
each year. Broadcast sowing of chenopod, then, provides an interesting contrast
to the transplanting of perennial fruit crops. In both cases human effort was
directed toward encouraging early succession species, and involved the
deliberate placement of resources on the landscape. In the case of the
transplanting of wild perennial crop plants, however, human effort was directed
toward relocating the target species to relatively stable habitats created and
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maintained by humans close to their settlements. In the case of chenopod, on the
other hand, human niche construction efforts focused on facilitating the dispersal
of seed to naturally created habitats that shifted in location from year to year.

In situ enhancement and expansion of nut and mast-bearing trees

The small-scale societies of eastern North America also increased the
reliability and potential harvest yield of existing stands of nut and mast bearing
trees through in-place expansion and enrichment of their habitats. Although
larger and later-successional-stage nut and mast-bearing trees, such as oaks,
hickories, and walnut, are sometimes mentioned as occurring among the fruit
and berry producing species of close-in transplanted ‘‘orchards’’ (Bartram 1791;
Gremillion 2010), they are more often described as being scattered both within
abandoned fields and beyond, where they would have been selectively
encouraged in situ. Hammett (1997:197), for example, outlines a general abstract
pattern of landscape management by pre-European societies of eastern North
America that is comparable to that documented in many areas of the world, with
settlements and their adjacent small gardens encircled by two resource catchment
zones–a close-in area of actively cultivated and fallow fields, and surrounding it,
a wooded zone which served as an extremely valuable combination of orchard,
hunting park, and woodlot, as well as a gradual territory margin. Selective
retention of overstory nut and mast-bearing trees during field clearance could
have resulted in their scattered distribution in the close-in zone of active and
fallow fields (Black et al. 2006; Foster et al. 2004; Wykoff 1991). In outlying forest
areas, the relative abundance of these taxa would have been increased by a lower
level of selective encouragement. Controlled burning along with other methods
of thinning both understory and canopy species could have encouraged larger
and higher yielding nut and mast-bearing trees (Gremillion 2010; Hammett 1997;
Munson 1986; Yarnell 1964, 1982). Such a broad-scale niche construction practice
has been suggested as having a deep time depth in eastern North America based
on pollen records (Delcourt et al. 1998) and a shift from closed to open canopy
squirrel species (Munson 1986). As settlements and their concentric resource
catchment zones were periodically relocated throughout forest zones of eastern
North America, they would have left behind a legacy of fallow-cycle vegetation
communities that were substantially enriched in forest species of economic value
in comparison to their composition prior to clearing. Following settlement
abandonment, as overstory canopies encroached on and reduced the habitat of
early successional species, the larger, later successional trees of economic value
that had been previously encouraged would continue to dominate the forest
structure.

Discussion

As noted in the introduction to this article, the deciduous woodlands of
eastern North America include a great variety of different environments, and the
Pre-Columbian societies of the region developed, across space and time, very
successful and quite diverse subsistence economy solutions to their spatially
constrained resource catchments (e.g., Styles 1981). Unraveling and gaining a
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better understanding of the evolution of these local-scale adaptive solutions
represents both a central and complex future challenge for archaeobiologists and
archaeologists.

While acknowledging these broad temporal and geographical patterns of
variation in subsistence economies across the eastern United States, I also think
that it is worthwhile to acknowledge that in the Mississippi Valley Corridor, it is
possible to recognize the existence of an underlying set of common foundational
elements which together comprise a basic adaptive structure or Bauplan (Zeder
2009). I have briefly presented here what I believe to be the two core aspects of
the underlying Bauplan that supported the long-term sustainability of human
subsistence economies during the Middle and Late Holocene: 1) a primary
reliance for protein on a set of animal species and species groups (deer, fish,
migratory waterfowl) that combined both a high biotic potential and relative
immunity from over-exploitation; and 2) a coherent and integrated overall
strategy of restructuring vegetation communities in ways that enhanced and
expanded the habitats of many plant (and some animal) species that were
important sources of food and raw materials.

Both premeditated conservation measures and the default factors (low
population, low demand, limited technology) identified by Smith and Wishnie
(2000) certainly contributed to the sustainable nature of the subsistence
economies of the indigenous small-scale Pre-Columbian societies of the region.
In terms of the analysis and understanding of sustainability in a broader context,
however, it is also worthwhile to view the subsistence economies of small-scale
societies in general from a different vantage point and to take a closer look both
at the relevant characteristics of the primary species targeted for utilization and
the manner in which groups selectively reshaped their environments to their
benefit. This analysis of the core foundation of sustainability of subsistence
economies of the indigenous Pre-Columbian societies of the Mississippi Valley
does not provide any amazing discoveries or ‘‘silver bullet’’ solutions for the
present-day challenges that face us. Lessons of sustainability learned from small-
scale societies rarely translate into solutions within the context of present-day
globalized economies. It is, nonetheless, interesting to note that the two basic
‘‘secrets’’ to the long-term success and sustainability of Pre-Columbian
subsistence economies in the Mississippi Valley were: 1) not drawing down or
otherwise impacting ‘‘capital account’’ breeding populations of resource species;
and 2) carrying out only moderate levels of vegetation modification ‘‘niche
construction’’ activities designed to ‘‘enhance’’ the environment for human
benefit. It is also perhaps obvious, but still interesting, to note the extent to which
human subsistence economies in the Pre-Columbian Mississippi Valley fit
comfortably within the overall structure of the ecosystem. Predation on deer, fish,
and migratory waterfowl did not alter or impact the overall general health of the
prey species, and in the absence of human predation, other predators or mortality
factors likely would have shaped the species in question in similar ways.
Similarly, many of the specific methods of human ecosystem engineering
described above also represent anthropogenic analogs to events, processes and
landforms that occur in nature, such as fire clearance of trees and grasslands,
forest clearings due to windfalls, flood scoured sand banks, and seasonal
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stranding of fish in oxbow lakes. This mimicking of natural processes represents
another obvious hallmark of sustainability in small-scale societies.

Note

1 Small-scale societies are defined as ones ‘‘that maintain political autonomy at the level of
one or a few local communities and, hence, number a few hundred to a few thousand
inhabitants’’ (Smith and Wishnie 2000:493).
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