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Understanding the effects of human—induced
perturbations, “disruptions”, on ecosystem
functions is essential to be able to design
sustainable environmental practices for the
protection of biodiversity. It has been well-
documented on all continents that Euro-
American cultures have had severe and
deleterious effects upon biodiversity during the
last three centuries (Deloria 1996). Human
impacts since New World colonisation have
accelerated species extinctions and the
disruption and degradation of ecosystems
processes and services, many of which have
already been reduced to isolated fragments, and
numerous species and genetically distinct
populations have been lost in the process. In
fact, between one-third to one half of the land
surface have been transformed by human action
(Vitousek et al. 1997) and is currently composed
of what Brown et al. (2003) call “semi-natural
matrix” or “...land neither intensively used for
cities or agriculture nor set aside as natural
reserves.” Perhaps more disturbing are the less
well-known and more subtle disruptions to
fundamental ecosystem processes: the
consequences of which are yet to be seen.
During this new millennium, the tragedy of
the commons is likely to become more
common, particularly in developing countries
where the pressures are both global and local.
Under these circumstances, environmental
scientists face the challenge of providing the
information upon which future social and
environmental policy needs to be based. This
challenge requires a careful scrutiny and
examination of scientific data, models and
other available empirical evidence within an
interdisciplinary setting. Other critical tasks
include: (1) the explicit consideration of the
interaction between science and society in
developing sustainable initiatives (Bradshaw &
Bekoff 2001), (2) systematic collection of data
in the form of large scale monitoring of

ecosystem patterns and processes and, (3) the
synthesis of available knowledge. All
objectives are necessary to adequately address
the problem of environmental decline.
However, the task is not easy.

Nearly three decades ago, various scientists
from the Americas began to think about how to
address these types of problems. What emerged
was an international effort to investigate global
change effects by profiting from the use of
natural experiments; namely the comparison of
North and South Americas.

North and South American ecosystems
share a long history of cultural and ecological
interactions and have sustained similar
transformations and disruptions through human
impacts. Both continents are subject to large-
scale climatic drivers such as the ENSO
phenomenon. To a certain extent, North and
South America exist as mirror images of each
other in climatic and biological patterns. This is
particularly true for the western regions of
North and South America where similar
progressions of major ecosystems types exist,
along and in similar geographic and geological
settings, respectively. Temperate areas in North
and South America share striking climatic
similarities, notwithstanding their
biogeographic, cultural and socioeconomic
differences. For example, the analysis of global
circulation models (Lauenroth et al. 2004)
predict that under a scenario of an effecting
doubling of CO,, in temperate areas of both
continents deserts will expand at the expense of
grasslands, which in turn will expand at the
expense of boreal forest in North America.
Even though it is anticipated that the effects of
climatic changes will be substantially different
between hemispheres (i.e., southern hemisphere
landmasses are smaller, polar ice masses closer,
and land-to-ocean ratios smaller), the two
continents provide a unique multi-scale
laboratory for diverse scientists. In addition to



370 MARQUET & BRADSHAW

a shared biology, both hemispheres have an
increasingly similar economic environment and
are becoming more interdependent in terms on
natural products, capitals and political agendas.
Under this scenario, inter-hemispheric,
comparative analyses (e.g., Mooney et al.
1993) are not only useful but necessary to
accurately model and predict continental,
regional and local impacts upon ecosystems.

The predicted similarities and differences in
the anticipated responses to climate change
constitute an implicit set of scientific
hypotheses on the climatic control of
vegetation and attendant effects on flora and
fauna. By utilizing the comparative approach,
scientists are able to develop a solid foundation
for predicting future scenarios of climate
change. In 1990, several scientists from North
and South America established a research
organization called AMIGO (America’s
Interhemisphere Geo-biosphere Organization)
aimed at understanding ecosystem responses to
global change by comparing the patterns and
processes in the responses of analogous
ecosystems in North and South America.
AMIGO has help to organize several
workshops the last two of which are the core of
the present special issue.

The alteration of ecosystem and disruption
of disturbance cycles via diverse human actions
such —exotic species introduction, rapid land
conversion, habitat degradation, and
fragmentation— form a common thread among
scientists and resource managers in both
southern and northern hemispheres. To further
our understanding on these issues, in June 1995
a workshop was held at Stanford University,
California, USA, to examine natural and human
induced disruptions of ecosystem functions and
linkages by comparing Western temperate
ecosystems in North and South America. A
second workshop in December 1997, was held
in Maitencillo, Chile, to examine the drivers,
consequences, and management of landscape
alteration in the Americas. The participants, in
both workshops, were selected to represent a
spectrum of disciplines reflecting the requisite
perspectives and integration for problem
analysis. The results presented at both
conferences were published in the book, “How
Landscapes Change” (Bradshaw & Marquet
2003) and in this special section.

As the reader will see, the five papers
comprising this section provide updated
overviews of ecosystem disruptions in marine
environments (Halpin et al. 2004) and focus

on agents of disruption whose impact seems
strong in the Americas such as fire
(Montenegro et al. 2004) and exotic species
(Dukes & Mooney 2004, Figueroa et al.
2004). Finally, Lauenroth et al. (2004)
address the large scale consequences of
climate change. We hope that through this
special section, natural scientists will get an
overview of the dimension and impact of
humans upon ecosystems in the Americas and
stimulate further comparative research and
collaboration
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