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Conservation of rare or little-known species: 
Biological, social, and economic considerations

AS PART OF THE NORTHWEST FOREST PLAN (1994), federal 
agencies in the Pacifi c Northwest were tasked with inventorying 
and conserving an estimated 300 exceedingly rare or poorly un-
derstood species, whose status was possibly imperiled. This group 
encompassed little-known species such as arthropods, fungi, and 
mollusks, which are often buried in substrate or hidden in the for-
est fl oor. Given the diffi  culty in detecting rare species, the lack of 
scientifi c understanding of little-known species, and the inherent 
extinction risks, conservation planning and management seemed 
overwhelming. Furthermore, planning and implementation oc-
curred in an environment of signifi cant uncertainty and political 
controversy (Raphael and Molina 2007). Facing this challenge, 
in 2003 the USDA Forest Service, U.S. Geological Survey, U.S. 
Fish and Wildlife Service, Bureau of Land Management, Oregon 
State University, The Nature Conservancy, and the Society for 
Conservation Biology sponsored a symposium, “Innovations in 
Species Conservation,” where participants grappled with a variety 
of questions: 

• What are some alternative approaches to conservation of 
rare and little-known species? What are the goals of these ap-
proaches, and what is the likelihood they will be successful?

• How do diff erent groups of constituents in society feel about 
these approaches?

• What are the economic implications?
• What are the legal and policy requirements associated with 

diff erent conservation approaches?
• What constraints are imposed on land managers and natural 

resource use by the various approaches?

Conservation of rare or little-known species: Biological, social, and 
economic considerations is the outcome of this symposium. The 
book thoroughly discusses “species rarity,” provides defi nitions 
and attributes of little-known species, and addresses special con-
siderations for studying and managing such species. By using case 
examples of successful and failed applications of conservation 
practices at both species and system levels, the authors emphasize 
practical considerations—including social values and economic 
costs and benefi ts—that land managers face in developing and 
implementing conservation strategies. Martin G. Raphael, Randy 
Molina, and 10 other contributing authors discuss approaches 
to conservation planning, identify the main assumptions and 

point out the strengths and weaknesses of each approach for 
rare or little-known species, and ultimately supply a thorough 
scientifi c evaluation of management options for conserving rare 
or little-known species in terrestrial environments. The authors 
highlight legal, biological, sociological, political, administrative, 
and economic considerations for evaluating conservation strate-
gies. The topics covered help resource managers determine which 
strategy or combination of strategies will best meet their goals and 
objectives. Although no fi xed or easy answers exist, the book sug-
gests an overall procedure for selecting management approaches. 
Perhaps most importantly, the book guides readers in how to 
reach the ultimate goal of long-term buy-in and commitment of a 
devised strategy for conserving rare or little-known species.
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Managing protected areas as surrounding 
land use changes

TWO COMPLEMENTARY JOURNAL ARTICLES explore man-
agement of protected areas in a world of changing land use. To 
show ways in which land use in surrounding areas can infl uence 
protected areas, the authors draw upon case studies that include 
the Greater  Yellowstone Ecosystem (Yukon, Canada, to western 
United States), Clakmul Biosphere Reserve (southern Yucatán 
Peninsula), and Wolong Nature Reserve (Sichuan, China). The 
fi rst article, Hansen and DeFries (2007), introduces a synthetic 
framework for predicting the eff ects of changes in surrounding 
land use on protected areas. The framework consists of a compre-
hensive set of ecological mechanisms for assessing the vulnerabil-
ity of protected areas to land use. These mechanisms are eff ective 
size of the ecosystem, fl ow zones of ecological processes (e.g., 
natural disturbances), crucial habitats (e.g., seasonal migrations 
and population “source” areas), and proximity to humans (e.g., 
exposure to hunting, poaching, exotic species, and disease).

The central thesis of this article and DeFries et al. (2007) is that 
protected areas are often part of larger ecosystems, for example, 
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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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