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the greater  Yellowstone,  Everglades, and Serengeti ecosystems. 
A classic North American example of this thesis showed that the 
needs of grizzly bears could not be met solely within the borders 
of  Yellowstone National Park (e.g., Craighead 1979). Another 
tenet of the thesis is that land use change in the unprotected 
portion of the ecosystem may rescale the ecosystem, leading to 
changes in ecological functioning and biodiversity within the 
protected area.

The second article, DeFries et al. (2007), serves as a follow-up 
to Hansen and DeFries (2007) and proposes scientifi cally based 
management alternatives for striking a balance between sur-
rounding land use and protected areas. The authors point out that 
“the historical view of protected areas as islands isolated from 
surrounding areas and neighboring communities is superseded 
by the reality that eff ective management in and around protected 
areas must account for human use of natural resources.” Their 
approach is to identify small loss–big gain opportunities that 
maintain ecological functioning of the protected area (“big gain”) 
and result in minimal negative consequences for human land 
use and well-being (“small loss”). They propose three factors—
management objectives, biophysical setting, and socioeconomic 
setting—and related questions to help identify such management 
opportunities: Which attributes of biodiversity are of greatest 
concern? What is the spatial extent of interactions among pro-
tected areas and their surroundings? What are the confl icts be-
tween biodiversity and land use in and around the protected area? 
According to the authors, the challenge to developing scientifi -
cally based, regional land use management approaches “pertains 
to both the development community to incorporate ecological 
principles in land management and the ecological community to 
consider growing human needs for ecosystem services in manage-
ment recommendations.”
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

Framing problems to understand stake-
holders, reduce confl ict, and fi nd solutions

OFTEN, FRAMING THE PROBLEM IS THE PROBLEM. Leong et 
al. (2007) proposes a conceptual model that helps resource man-
agers determine whether their “frame”—fi lter or lens through 
which people interpret and process information—on a particular 
issue jibes with other stakeholders. The particular issue presented 
in the article is management of white-tailed deer (Odocoileus 
virginianus) at  Fire Island National Seashore (New York) and 
 Valley Forge National Historical Park (Pennsylvania), but manag-
ers could apply the model to other species in other contexts. The 
model illustrates the variety of ways a group of stakeholders can 
defi ne a complex issue. For instance, if the overarching issue is 
deer abundance and a citizen frames the issues to be about reduc-
ing the incidence of people feeding deer (as a solution to deer 
abundance), but a resource manager frames the issue to be about 
immunocontraception and sets up bait stations to attract deer for 
inoculations, then the citizen may see the management solution as 
exacerbating the problem, not solving it.

Additionally, the authors point out that the considerations of 
stakeholders are generally broader than the problem frames typi-
cally considered by NPS managers. Knowing what these citizens’ 
frames are will help managers gauge responses. For example, 
results of this study showed that stakeholders concerned about 
specifi c impacts (e.g., deer-vehicle collisions, spread of disease or 
parasites, or loss of ornamental landscaping) often desired faster 
results from a management action than stakeholders who were 
concerned about broad ecological eff ects (e.g., habitat alteration 
or changes in deer population dynamics).

The model also illustrates the relationships among diff erent 
frames and their levels: anthropogenic activities (level I) result in 
broad ecological eff ects (level II), causing events or interactions 
between deer and people or resources (level III), some of which 
lead to habituation of deer to anthropogenic activities (level IV), 
amplifying perceptions of specifi c impacts (level V) (fi g. 1). For 
example, if citizens have identifi ed changes in deer behavior (a 
level IV frame) as the problem, but managers have identifi ed 
vegetation damage (a level II frame) as the problem, then “they 
may apply diff erent metrics of success to the same management 
action, resulting in incompatible opinions about whether or not a 
management action ‘works,’ thereby posing the risk of decreasing 
agency credibility, eroding relationships, and ultimately increasing 
confl ict.”

Being at diff erent levels in the system, however, does not neces-
sarily equate to failure. If stakeholders and managers recognize 
diff erences, they may be able to fi nd solutions. The authors con-
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tend that “a more robust view of the problem may be achieved by 
synthesizing multiple problem frames.” Furthermore, restricting 
attention to an established management frame “misses opportu-
nities to identify creative solutions outside agency jurisdiction.”

Leong et al. (2007) provides a conceptual model for identifying 
frames of stakeholders (citizens and managers), which the authors 
admit is a starting point. Although future research and managers 
must take this model and develop a tool that facilitates construc-
tive dialogue among stakeholders, Leong et al. (2007) provide a 
frame for taking this step.
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The considerations of stakeholders are 
generally broader than the problem 
frames typically considered by NPS 
managers.



Glyphosate and other pesticides in vernal 
pools and streams in parks

HERBICIDES CONTAINING GLYPHOSATE are used in more than 
130 countries on more than 100 crops (Monsanto 2009). Part of 
the reason for their popularity is the perception that glyphosate 
is an “environmentally benign” herbicide (Giesy et al. 2000; 
Duke and Powles 2008) that has low toxicity and little mobility or 
persistence in the environment. Recent studies, however, suggest 
that glyphosate is more mobile and occurs more widely in the 
environment than was previously thought (Battaglin et al. 2005; 
Baker et al. 2006; Kolpin et al. 2006; Scribner et al. 2007; Battaglin 
et al. 2008).

Glyphosate is a nonselective contact herbicide that kills plants by 
inhibiting synthesis of aromatic amino acids needed for protein 
formation. Glyphosate is the most commonly used pesticide for 
agriculture, and the second most commonly used pesticide for 
“home and garden” and “commercial and industrial” uses in the 
United States (Kiely et al. 2004). Glyphosate use in the United 
States has increased dramatically in recent years as a result of its 
use on soybean, cotton, and corn crops that have been genetically 
modifi ed to tolerate it. In national parks and national wildlife 
refuges (parks), glyphosate has been recommended for control of 
some noxious or nonindigenous plant species in select settings. 
Deleterious eff ects on the development and survival of amphib-
ians have been observed at various levels of exposure to com-
mercial glyphosate formulations, in some cases at concentrations 
of 1,000 μg/L or less (Cauble and Wagner 2005; Edginton et al. 
2004; Howe et al. 2004; Relyea 2005; Dinehart et al. 2009). Most 
of these studies indicate that commercial glyphosate formula-
tions are more toxic than pure glyphosate due to the eff ects of the 
surfactants used (Howe et al. 2004: Bringolf et al. 2007). However, 
surfactant concentrations were not measured in this study (Bat-
taglin et al. 2008) or any of the other studies referenced.

Vernal pools are sensitive environments that provide critical habi-
tats for many species, including amphibians. In 2005 and 2006, 
water samples were collected from vernal pools and adjacent 
fl owing waters in parks in Iowa, Washington, D.C., and Maryland, 
prior to and just after the local use of glyphosate (Battaglin et 
al. 2008). At each site there was a treatment pool (with adjacent 
glyphosate use), a control pool (with no glyphosate use nearby), 
and a fl owing stream (with multiple potential glyphosate sources). 
In addition, a park in Wyoming was a study control with no 
reported glyphosate use nearby. Results indicate that vernal pools 
and adjacent streams can be contaminated by the use of herbi-
cides within parks to control weeds in cropped areas or to kill 
noxious or nonindigenous plants. Contamination also originates 
from pesticide use occurring outside park boundaries (Battaglin 
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Figure 1. Elements of messy deer problems in and around northeast-
ern U.S. NPS units, as collectively described by local community resi-
dents. DERIVED FROM LEONG ET AL. 2007, P. 69
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