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services. For a fi eld that is “still based on static analysis and single 
services, ignoring system dynamics, uncertainty, and feedbacks,” 
ecosystem services research needs to broaden its scope and tackle 
more intricate and necessarily complex areas of inquiry that are 
based on process, not just pattern. According to Nicholson et 
al. (2009), “A social-ecological approach addresses not only the 
dynamics within each of the social, economic, and ecological 
components, but also explicitly deals with the linkage and feed-
backs between them.”

The authors contend that a lack of understanding of many pro-
cesses that underpin the dynamics of ecosystem services, even at 
a basic level, signifi cantly hinders the capacity to develop predic-
tive models. According to the authors, no study to date has inte-
grated dynamic models of multiple ecosystem services to include 
feedback between social and ecological components of a system. 
For instance, there can be synergies when the increased provision 
of some services improves provision of others, as when carbon 
sequestration is benefi ted by the increased biodiversity of forested 
areas. Another area of concern is representing uncertainty in a 
model, a notoriously neglected and diffi  cult dynamic to quantify. 
The authors contend that the necessary extensive sampling and 
sophisticated statistical methods employed in ecosystem services 
quantifi cation research should be used to incorporate uncer-
tainty, or at least acknowledge its complexity, lest policy recom-
mendations be made that are “misleading or fl awed.”

Nicholson et al. (2009) identify areas of research that are ripe 
for progress. These include understanding “the linkage between 
biodiversity and ecosystem function” (an area well suited to 
national parks), interdependencies among multiple ecosystem 
services, and the role of economics and human activities in these 
systems. The authors also highlight the need to detect “potential 
changes in ecosystem services before it’s too late.” Managers 
need to know when the systems in their care are approaching a 
tipping point, and research may be able to identify indicators that 
signal impending change. The authors argue that if the challenge 
of integrating multiple areas of research and crossing traditional 
communication barriers is met, the result will be potent for eff ec-
tive policy recommendations.
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Seeing the trees for the forest: Getting 
interdisciplinary at the small scale

IF ONLY HUMAN INVASIONS COULD BE SO HUMANE. 
When the invasive crab species Hemigrapsus sanguineus, the Asian 
shore crab, fi rst landed on the New England shore in the late 
1980s and nestled into patches of Atlantic cordgrass (Spartina 
alternifl ora) and beds of ribbed mussels (Guekensia demissa), 
there was seemingly little commotion among the native biodiver-
sity. After causing initial concern among biologists with its “high 
abundance and voracious omnivorous diet,” the crab thrived, 
reaching population density levels even higher than in Asia—all 
without damaging the native environs. Here is perhaps where 
the average invasive species study would begin to wrap up. The 
invasive species’ relationship to the native biodiversity would be 
labeled “positive,” conclusions would be drawn, papers would be 
written, and resource managers would scratch their heads. Altieri 
et al. (2010), however, argue that the context for such a study, and 
for many other landmark experiments, is not nearly interdisci-
plinary enough to warrant ecological signifi cance.

As any cinematographer worth his or her salt will tell you, care-
ful composition of an establishing wide shot will only improve 
the clarity, drama, and visual punch of the subsequent zoom-in. 
And as any ecologist will tell you, extending a study’s perspective 
beyond a single species’ taxonomic group and particular posi-
tion in the food chain may lead to more composite data about a 
landscape.

Altieri et al. (2010) discovered that native cordgrass acted as a 
foundational species, providing a quality habitat for Asian crab by 
off ering protection from the sun and predators and by providing 
abundant invertebrate food sources. Moreover, the cordgrass re-
duced solar stress on mussels and provided an area for mussels to 
harden the substrate, creating a habitable and shady environment 
for nonnative crabs and native species alike. Thus, cordgrass was 
at the core of a facilitation cascade. The authors use the invasion 
of the Asian shore crab on intertidal New England cobble beaches 
to examine how single-variable invasive species studies can create 
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inconsistencies when resource managers draw large-scale conclu-
sions from small-scale observations.

Using a multitrophic (multiple–food web) approach, Altieri et 
al. (2010) observed this facilitation cascade, manipulating the 
native biodiversity to discover its connection to invader popula-
tion densities. The investigators clipped the cordgrass canopy, 
reducing shade, shelter, and the stability of the substrate, in order 
to tease out their separate and interactive eff ect on densities of 
Asian shore crabs and the species richness of native organisms. 
The mussels were also clipped and removed, and the resulting 
thermal stress and substrate instability were observed. In a crab-
tethering experiment, casualties were kept to a minimum. Several 
crabs were tied down away from cordgrass and left to fend for 
themselves so that the investigators could study the eff ects of solar 
stress, predation, and other causes of mortality.

The fi ndings indicate nonnative Asian shore crabs thrived in areas 
of high native biodiversity, where the grass was long and green, 
and where there were mussels; crabs did not thrive in areas where 
grass and mussels were removed. The authors met their objective 
to test the hypothesis that a facilitation cascade in cordgrass beds 
enhances both native diversity and invader abundance, while 
addressing the inconsistencies that can occur when using small-
scale studies to draw large-scale conclusions.

 As a result of the experiments, the authors argue that large-scale 
invasion relationships can be better understood by observing in-
teractions across multiple trophic levels. In particular, facilitation 
cascades, which too often play “an important but unrecognized 
role,” can “drive patterns of biodiversity, invasive species, and the 
diversity-invasion relationship.”

The authors encourage future research to prioritize conservation 
eff orts by identifying the foundational species that mediate large-
scale patterns of community diversity and invasion in natural 
ecosystems.
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