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Introduction

 

The correlated processes of habitat loss and fragmenta-
tion are probably the most important threats to global
biodiversity. Not surprisingly, they are also among the
most active fields of inquiry in conservation biology.

Historically, studies of fragmented ecosystems have re-
lied heavily upon the conceptual model of island biogeog-
raphy theory (MacArthur & Wilson 1967), which empha-
sizes the effects of fragment area and isolation on species
richness. Island biogeography theory is clearly too simplis-
tic, however, and has been superseded by landscape ecol-
ogy (Forman & Godron 1986), which further emphasizes
factors such as fragment shape, spatial configuration of
fragments, movement corridors, and structure and compo-
sition of the surrounding matrix. Metapopulation theory
also has helped lay conceptual groundwork for under-
standing the responses of subdivided populations to frag-
mentation (cf. Doak & Mills 1994; Hanski & Gilpin 1996).

Of course, there have also been hundreds if not thou-
sands of empirical studies of fragmented habitats. These
range from microcosm experiments, to small-scale land-
scape manipulations (cf. Debinski & Holt 2000), to field
studies of fragmented habitats and land-bridge islands
(e.g., Saunders et al. 1991; Laurance & Bierregaard 1997;
Laurance & Gascon 1999). These studies have yielded im-
portant insights into the responses of various taxa to frag-
mentation and into the effects of fragment size, shape,
connectivity, and other landscape features on species as-
semblages and ecological processes. Clearly, the study of
habitat fragmentation has grown, diversified, and matured.

It could still be argued, however, that many fragmen-
tation studies, and the conceptual models on which they
are based, are naive and oversimplified. One of their
most striking deficiencies is that fragments in most an-
thropogenic lands are not merely reduced and isolated;
they are also affected by other perturbations that may in-
teract additively or synergistically with fragmentation.
Forest fragments in the Amazon, for example, are often
selectively logged, degraded by ground fires, and over-
hunted—changes that dramatically alter fragment ecol-
ogy (Cochrane et al. 1999; Nepstad et al. 1999; Gascon
et al. 2000). In agricultural and urban areas, acid rain,
pesticides and herbicides, hydrological changes, live-
stock grazing, and pressure from invading species can
severely degrade fragments (Myers 1987, 1988; Hobbs &
Huenneke 1992). In coming decades, anthropogenic cli-
mate change may emerge as an increasingly important
threat to fragmented communities, especially if droughts,
storms, and other rare weather events increase in fre-

quency or severity (Intergovernmental Panel on Climate
Change 1996; Timmerman et al. 1999).

It is becoming apparent that the current fragmenta-
tion paradigm, which emphasizes changes in landscape
configuration while generally ignoring other anthropo-
genic effects, is dangerously inadequate for conservation
purposes (e.g., Curran et al. 1999; Laurance 2000). It is
also inadequate from a scientific perspective. What is
needed is a more realistic view of fragmented landscapes,
one that explicitly recognizes the potential for interact-
ing environmental changes to amplify and alter the eco-
logical effects of habitat fragmentation.

This is a new way of viewing fragmentation research—
for which there are as yet few examples. In this special
section we present five case studies that explicitly evalu-
ate synergisms between fragmentation and other environ-
mental impacts. The first paper, by Carlos Peres, describes
the often-severe effects of hunting and fragmentation on
Neotropical wildlife. The second, by Kathleen Weathers
and her colleagues, demonstrates that fragmentation in-
creases the vulnerability of deciduous forests in the east-
ern United States to wind-borne nutrients and pollut-
ants. The third paper, by Mark Cochrane, examines the
devastating interactions of fire and fragmentation in east-
ern Amazonia. In the fourth paper, Richard Hobbs as-
sesses the effects of fragmentation, livestock grazing,
and weed invasions in Australian forests. The final study,
by William Laurance and Bruce Williamson, describes
positive feedbacks among drought, climate change, and
fragmentation in the Amazon.

Our hope is that these studies can serve as a spring-
board to further research on additive and synergistic in-
teractions, especially in fragmented landscapes. Such
negative synergisms could potentially be one of the
most important—and least understood—aspects of the
modern environmental crisis.
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