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Professional Biologist

Research efforts directed at the conservation of
species in the United States have focused on public

lands, most likely because of ease of accessibility and be-
cause many public land management agencies have mandates
for species conservation. A review by Hilty and Merenlender
(2003) of 258 terrestrial field research studies published from
1997 through 2000 in Conservation Biology and Biological
Conservation found that only 27 percent of the studies were
conducted wholly or in part on private lands. However, 72 per-
cent of the land surface in the United States is privately
owned (Sanford 2006). The existing literature recognizes the
critical role of private lands in determining the extent to
which species conservation goals will be effective (Bean and
Wilcove 1997, James 2002, Hilty and Merenlender 2003).
More than 90 percent of the species listed as threatened and
endangered under the US Endangered Species Act (ESA)
have at least some part of their habitat on private lands, and
about two-thirds of those species depend on private lands for
the major part of their required habitat (Doremus 2003).

In general, private lands are more productive, better 
watered, and higher in soil quality than public lands (Scott et
al. 2001). The establishment of public lands has seldom been
configured for optimal biodiversity, with the result that com-
parable, or higher, levels of biodiversity and species produc-
tivity are often found on private lands (Maestas et al. 2003,
Sanford 2006). Nonetheless, research biologists have largely
failed to incorporate private lands into research activities.

Neglecting private lands in research efforts limits species in-
formation to a restricted set of land-cover types, which may
result in failure to understand important conservation issues
(Hilty and Merenlender 2003). Given the differences be-
tween public and private lands, and the fact that most research
on imperiled species is carried out on public lands, more 
research on private lands needs to be conducted to manage
and conserve many threatened and endangered species.

Private landowners are often reluctant to take part in re-
search programs targeted at species of conservation concern,
however. This reluctance arises from the fear of agency re-
strictions on the private landowners’ freedom to manage
their land if a protected species is found in their holdings.
Furthermore, landowners may resent being forced to bear the
economic burden of conserving a species for the society at
large (Doremus 2003).

The ESA gives private landowners little incentive to 
cooperate with information-gathering activities. In addition,
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The critical role of private lands in the conservation of threatened and endangered species has been well documented. Although researchers and 
policymakers recognize the need to include private lands in conservation planning, they often falter over the question of how to do so. The current 
literature contains only a few research studies on species of conservation concern on private lands. We describe our experiences with the partnership-
based approach we used with private landowners to conduct research on the mountain plover (Charadrius montanus), a species that was proposed
for listing under the US Endangered Species Act. In our approach, research is an objective tool that is accessible to all partners involved, and
researchers do not take a lead role in the resolution of sociopolitical issues. We provide guidelines for conducting studies on private land, with the
goal of improving researchers’ interactions with private landowners.
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the current regulatory approach may generate perverse in-
centives that induce landowners to manage their land in
ways that discourage the presence of threatened or endangered
species (Polasky and Doremus 1998, Innes 2000, Polasky
2001, Langpap 2006). Anecdotal evidence of such behavior
abounds (Mann and Plummer 1995, Bean and Wilcove 1997,
Bean 1998, Brook et al. 2003), perhaps in part because con-
servationists have failed to give private landowners much in-
centive to protect endangered species (Wilcove 1999). In the
absence of a workable, effective approach to protecting threat-
ened or endangered species on private land, landowners’
fears and resentments may preclude efficacious conserva-
tion efforts.

Examples of efforts to conduct research on endangered
species on private agricultural lands in the United States are
rare (Brook et al. 2003). Although agricultural systems cover
a sizable proportion of the terrestrial landscape, they have
largely been ignored in species conservation efforts (Banks
2004). The social dichotomy between agriculture and con-
servation can lead to antagonistic viewpoints concerning
land use and biodiversity (Banks 2004, Sanford 2006). Beyond
the burden of obtaining access (Hilty and Merenlender 2003),
fear of opposition from agriculturists provides a rationale for
researchers to avoid working on private lands (Banks 2004).
Research biologists are trained as scientists, not as practi-
tioners in conflict resolution among societal subcultures.
Nonetheless, an appreciation for the social context of work-
ing with private agricultural landowners will benefit conser-
vation efforts (Carr and Hazell 2006). Indeed, positive
interactions between research biologists and private landown-
ers are vital for the conservation of species of concern, espe-
cially in agricultural landscapes. Research biologists have a duty
to make the transition from top-down control to partnership-
based conservation efforts (Sanford 2006).

The aim of this article is to demonstrate the importance of
a partnership-based approach through a research study con-
ducted on private agricultural lands in eastern Colorado on
the mountain plover (Charadrius montanus), a species that had
been proposed for listing under the ESA. We provide a step-
by-step account of how we involved private landowners in the
research study on this petitioned species. This account includes
reflections on the research process as well as our 
results. After describing the biology of the mountain plover
and its current status, we discuss our approach to dealing with
the social challenges of conducting research on a species with
this status on private agricultural lands. We then describe the
biological results of our research and relate how our biolog-
ical information contributed to an informed listing decision.
Finally, we examine our partnership-based approach with pri-
vate landowners. Our hope is that this article will help to en-
hance research opportunities and promote debate on how best
to achieve conservation goals on private agricultural lands.

The mountain plover
The mountain plover (figure 1), thought to be an endemic
species of the Great Plains region (Mengel 1970), is an up-

land shorebird of the xeric tablelands from Mexico to north-
ern Montana (Knopf and Wunder 2006). Historically, plovers
were reported across western prairies in areas of intensive
grazing by bison (Bison bison) and prairie dogs (Cynomys
spp.). Today, mountain plovers are still observed on areas
grazed by prairie dogs, along with areas grazed by domes-
tic cattle and sheep, and on agricultural fields (Knopf and
Rupert 1999). The eastern plains of Colorado provide the
breeding habitat for more than half of the continental pop-
ulation of mountain plover (Kuenning and Kingery 1998).
Smaller, more isolated breeding areas occur throughout the
western Great Plains region (Knopf and Wunder 2006).

In the late 20th century, populations of grassland birds 
declined across North America (Knopf 1994). Steep, constant
declines have been reported for mountain plovers across their
range since 1966 (Knopf and Wunder 2006). One factor
that researchers have suggested may be contributing to the
decline of mountain plovers is the birds’ tendency to nest on
agricultural lands (figure 2; Knopf and Rupert 1999, Shack-
ford et al. 1999). Mountain plovers breed primarily on non-
irrigated agricultural lands consisting of dryland wheat and
spring fallow (Knopf and Rupert 1999, Shackford et al.
1999), and the destruction of eggs through agricultural
practices may reduce reproductive success (Knopf and 
Rupert 1999).

This potential threat of agricultural practices to plover re-
cruitment and the documented decline in continental pop-
ulations, along with the fact that a significant portion of the
birds’ breeding habitat is in eastern Colorado where farming
and ranching are major industries, were some of the factors
that contributed to the proposal of the US Fish and Wildlife
Service (USFWS) to list mountain plovers as threatened 
under the auspices of the ESA (USFWS 1999).

The research challenge
Often missing in the dialogue on ESA issues is that the iden-
tification of a critical species is based on detailed biological
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Figure 1. The mountain plover, an upland-nesting shore-
bird of west-central North America. Photograph: Fritz L.
Knopf.



information obtained through long-term research studies.
Although information on the species’ distribution may be
available (Tear et al. 1995), information on population demo-
graphics and dynamics is often lacking and poorly funded 
until the status of the species is defined as a conservation 
crisis. Thus, a proposal to list a species as threatened or en-
dangered is often based on incomplete information (Mann
and Plummer 1995, Tear et al. 1995). In the case of the moun-
tain plover, funding for the research that identified the ten-
uous status of the species and potential threats was provided
through a larger project undertaken within the US Depart-
ment of the Interior (USDOI) to address conservation issues
associated with the decline of grassland birds nationwide.

Practical issues associated with the logistics of doing field-
work on private agricultural lands were a primary motivation
for taking a partnership-based approach, rather than the
current ESA regulatory approach, to the proposed listing of
the mountain plover (Brook et al. 2003). One way to gain per-
mission for access to private land is to establish partnerships
with individuals and organizations that know and have an es-
tablished level of trust with private landowners (Graziano
1993, Hilty and Merenlender 2003, Wilcove and Lee 2004).
We recognized the need to work cooperatively with the agri-
cultural community to examine the relationships between
agricultural landowners’ management practices and moun-
tain plovers’ breeding biology. We approached the conserva-
tion director of the Colorado Farm Bureau (CFB) to discuss
the social and political aspects of the proposal to list the
mountain plover as a threatened species. Recognizing the
role of private land in species conservation and the impor-
tance of landowners’ concerns, the conservation director
foresaw that CFB members would understand it was in their
best long-term interest to be proactive in addressing these is-
sues. Researchers worked with the CFB conservation direc-
tor to define how the research should be conducted and to
assist in establishing a communicative relationship with
landowners. The prelisting proposal discussions determined
that (a) no government (state or federal) employees or vehi-
cles were to be permitted on private lands; (b) field research

activities were to be conducted by an independent, academ-
ically housed postdoctoral research associate (postdoc RA);
and (c) the specific locations of private holdings cooperating
with the research were to remain confidential and not on a
permanent record where they could be accessed by third
parties.

Individuals involved with the research participated in
many local and regional CFB meetings in the late 1990s to 
introduce landowners to the concerns and circumstances
surrounding mountain plover nesting on private agricul-
tural lands. The meetings were successful in that some
landowners who thought, or knew, that the species occurred
on their holdings volunteered to discuss the details of a pro-
posed research study. Wilcove and Lee (2004) called these 
individuals “flagship landowners.” Thus, when the proposal
to list the species was published, the groundwork necessary
to gain access to private land was in place. This listing proposal 
facilitated the politics of funding research within USDOI
programs to investigate the relationship between agricul-
tural practices and the breeding population viability of moun-
tain plovers.

One of the most important factors in the success or failure
of species conservation on private lands appears to be the
abilities of the person tasked with contacting landowners
(Hilty and Merenlender 2003, Wilcove and Lee 2004). Once
funding was in place, all invested partners provided input on
the hiring of a postdoc RA (at Colorado State University,
through the Colorado Natural Heritage Program). The post-
doc RA led the research study, including assuming responsi-
bility for evolving the partnership-based approach with private
landowners. One-on-one meetings with flagship landowners
formalized a working relationship. The postdoc RA contacted
additional landowners (in person or by phone) to arrange one-
on-one meetings to discuss the research study. As Carr and
Hazell (2006) noted, merely gaining permission does not es-
tablish a personal, communicative relationship with private
landowners. The discussion in the one-on-one meetings in-
volved the specific details of the research study, including the
objectives, the field methods, and the value of the information
gathered. These meetings also involved direct attempts to ad-
dress private landowners’ concerns and, if they agreed to par-
ticipate, to establish their conditions as to the protocol to be
followed by research personnel to access their holdings. This
personal approach established a foundation for building trust.

Working with 22 private landowners in 7 counties, the
postdoc RA and field assistants gained access to approxi-
mately 40,470 hectares (ha) of agricultural lands during the
first year of the study (figure 3). By 2003, landowner partici-
pation grew to 32 individuals in 13 counties, with access to
89,034 ha. The rate of retention for landowner participation
in the research program was greater than 95 percent each year
(figure 3), and the spatial coverage of the 13 counties repre-
sented well over half of the counties in eastern Colorado
where the presence of plovers had been documented (Kuen-
ning and Kingery 1998).
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Figure 2. Mountain plover nest on a recently tilled agri-
cultural field in eastern Colorado. Photograph: Fritz L.
Knopf.



The field effort
From 2001 to 2003, we monitored the nest success of moun-
tain plovers on rangelands (grazed or nongrazed native
prairie) and agricultural fields. Our survey methods were
dependent on private landowner terms and varied among
habitats (i.e., no vehicles were driven on fields with growing
crops). A total of 395 mountain plover nests were located and
monitored across each 111-day breeding season (18 April–6
August) during the three-year study (figure 4). The numbers
of nests located on rangeland and on agricultural fields were
comparable throughout the study.

To determine the impact of agricultural practices on nest
success, we developed a suite of 33 daily nest success models
to examine explanatory variables, including habitat, year, sex
of the incubating adult (uniparental care), and breeding sea-
son time trends (linear or quadratic). For our analysis, we used

an extension of the Mayfield nest survival model, which takes
into account the biases associated with not locating all nests
at the same stage and allows for flexibility in modeling daily
nest survival (Dinsmore et al. 2002). Our approach to model
selection was based on information theoretic methods using
Akaike’s information criterion (Burnham and Anderson
2002). Our results indicated that daily survival of mountain
plover nests was similar whether nesting occurred on range-
land or on agricultural fields (figure 5). Our model selection
approach suggested that daily nest survival decreased linearly
on a logit scale (ß coefficient = –0.0159, 0.0042 standard 
error) through the 111-day breeding season. The regression
coefficient (ß coefficient) for agricultural fields was 0.0179.
However, the standard error was 0.0770, larger than the co-
efficient estimate, and the 95 percent confidence interval
(–0.1330, 0.1688) encompassed zero, further suggesting no dif-
ference in nest success between agricultural fields and range-
lands. The inclusion of the other explanatory variables (year
or sex) did not improve our ability to explain the variation in
this linear trend. Following Dinsmore and colleagues (2002),
we estimated the probability of a mountain plover nest 
surviving the 29-day incubation period using the average
mean initiation date for eastern Colorado on 9 May, 2001–
2003. The rate of nest success to hatching of eggs was 0.37 (0.05
standard error).

We were able to document that agricultural practices are
not an added threat to the nest success of mountain plovers.
Nest success on agricultural fields and on rangeland is com-
parable, although the primary cause of nest mortality differed
between the two habitats.We grouped causes of mortality into
four categories: (1) destroyed by nest predators, (2) destroyed
by agricultural practices, (3) abandoned, and (4) unknown.
We suspect the unknown causes of mortality were mainly 
climatic conditions (e.g., flooding of the nest site; figure 6).
The majority of nest mortality on agricultural fields was 
attributed to both agricultural practices and predators for 
all years of the study, while the mortality on rangelands was
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Figure 3. The percentage of private landowners (bars)
contacted who agreed to allow access to their holdings to
conduct research on the mountain plover during a pro-
posed listing decision (2001–2003) in eastern Colorado.
The line represents the corresponding total number of
hectares.

Figure 4. The number of mountain plover nests monitored
on rangeland (native prairie or grazed lands) and agricul-
tural fields throughout eastern Colorado for a 
research project investigating agricultural impacts 
on nesting activity during a proposed listing decision
(2001–2003).

Figure 5. Daily nest survival probabilities and confidence
intervals (thinner lines) for mountain plovers that nested on
rangeland (native prairie or grazed lands) and agricultural
fields in eastern Colorado during a proposed listing decision
(2001–2003). The survival curve for agricultural fields is
hidden behind the survival curve for rangelands.



attributed to predators (figure 6). In addition, we learned
that some nests survive agricultural practices (cultivation,
tillage, and drilling). Only 45 of the 395 nests (11 percent) were
subject to agricultural practices. Of these 45 nests, 21 (47
percent) survived agricultural practices. That is, 24 (6 percent)
of the 395 nests that we located were destroyed by agricultural
practices. Given our nest success rate of 0.37 (0.05 standard
error), reducing nest mortality by 6 percent in one habitat type
used in eastern Colorado by plovers, such as agricultural
fields, is not likely to affect the population dynamics of moun-
tain plovers substantially.

Consequences to plovers and landowners
One of the factors that has been cited as a possible cause of
the mountain plover population decline is the tendency of
adults to nest on private agricultural lands (Knopf and 
Rupert 1999, Shackford et al. 1999). The 1999 USFWS pro-
posed rule lists this factor as a threat, stating that agricultural
fields, specifically cultivated lands, create population sinks and
thus contribute to the species decline (USFWS 2003). In
2003 the USFWS used information from our research study
and other concurrent research studies (Dinsmore et al. 2003,
Wunder and Knopf 2003,Wunder et al. 2003, Oyler-McCance
et al. 2005, Plumb et al. 2005) in the decision process that re-
sulted in withdrawal of the proposal to list the mountain
plover as threatened (USFWS 2003). The document an-
nouncing the withdrawal of the proposed rule states that the
determination not to list is “because threats to the species as
identified in the proposed rule are not as significant as ear-
lier believed, and current available data do not indicate that
the threats to the species and its habitat...are likely to endan-
ger the species in the foreseeable future throughout all or a
significant portion of its range” (USFWS 2003).

During the second year of the research study (2002), we 
realized that nest loss on agricultural fields would be reduced
if the locations of the nests—which are shaped like a circular
cup with a diameter of 10 centimeters or less—were known
before an agricultural practice that could destroy nests 

commenced. We discussed the potential of a field-clearing 
program with all partners. Landowners participating in this
program would voluntarily call a toll-free number within 
72 hours of implementing any agricultural practice. Then,
before the onset of any agricultural activities in a specific
field, a field biologist would survey and mark all nests found
on the field so that landowners could avoid these nests 
(figure 7). This proposal was put before the Colorado De-
partment of Natural Resources (CDNR) and the USFWS, and
was formally in place before the completion of our research
study. Our results suggested the field-clearing program would
not significantly slow any population decline, because agri-
cultural practices are not a significant source of nest 
destruction. However, the objective of the field-clearing 
program, which is currently contracted by the CDNR through
a private (nongovernmental) organization, was modified to
demonstrate landowners’ willingness to participate in species
conservation efforts.

The success of the partnership-based research effort, and
the sociopolitical resolution of conflicts over a species of
concern on private lands, resulted in the USDOI presenting
its Conservation Service Award jointly to the CFB and the
CDNR on 3 February 2005. The mountain plover research 
effort continues to be used as a model for proactive efforts to
resolve species conservation issues on private lands.

Working with private landowners 
Our partnership-based approach enabled us to access privately
owned land (including agricultural fields and rangelands
used for grazing by domestic herbivores) to conduct research
on a species proposed for listing as threatened under the
ESA. Our success can be attributed primarily to three specific
actions. First was the partnership with the CFB. The CFB rep-
resented the professional organization in the private sector
whose members would be most affected by the mountain
plover being listed under the ESA. We were able to identify
leaders within the CFB, and they were instrumental to the 
entire effort. Many agencies and organizations, including the
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Figure 6. The cause of mortality for mountain plover
nests on rangeland and agricultural fields in eastern Col-
orado during a proposed listing decision (2001–2003).

Figure 7. Recently tilled agricultural field in eastern 
Colorado, showing landowner avoidance of a flagged
mountain plover nest. Phototograph: Fritz L. Knopf.



CFB, have influential individuals who are capable of taking
an objective view of issues such as the ESA listing, and work-
ing successfully with any group requires working with those
individuals to reach the organization’s wider membership.

Second, we attribute our success to our approach to com-
municating with private landowners, and to the knowledge
and abilities of the person tasked with contacting them.
Research biologists are trained to communicate scientific
findings and theory. Their ability to accomplish this with a
nonscientific audience, such as private agricultural landown-
ers, is often limited. In fact, some practicing research biologists
communicate with a nonscientific audience by talking more
loudly, pronouncing their words more distinctly, and over-
simplifying (Carr and Hazell 2006). The postdoc RA, born and
raised in eastern Colorado and thoroughly familiar with the
area’s agricultural society, knew that the extent to which she
engaged landowners in species conservation was linked to her
capacity to talk about agricultural issues and activities.
Furthermore, our approach was straightforward—people
working with people, face-to-face, and on a handshake—
and the approach taken when partnering with private agri-
cultural landowners has a great bearing on their willingness
to support research on their land (Hilty and Merenlender
2003). Our approach developed a personal, communicative
relationship with private landowners, many of whom have
since become intrigued with species conservation and the bio-
diversity of their land, take pride in their role in biodiversity
conservation, and continue to express interest in promoting
their holdings as contributing to larger conservation issues.
This outcome has also been noted in other studies (Hilty
and Merenlender 2003, Carr and Hazell 2006).

Third, we used a nonregulatory agency to conduct this
research, and we enlisted the private sector (CFB) in making
that decision. By including private landowners in the decision
to use a postdoc RA to lead the research, we helped not only
to empower the landowners in the program from the begin-
ning but also to quell fears (founded or not) that regulatory
agencies would immediately become confrontational. The
study was presented as seeking research information through
collaborative partnerships. Collaborative processes promote
shared power. A sense of equal “say” builds trust (Brewer
and Brown 1998, Opotow and Brook 2004) and favors the per-
ception that government decisionmaking is fair (Tyler and
Lind 1992), while simultaneously promoting conservation
goals (Wondolleck and Yaffee 2000). Engaging local citizens,
industrial agencies, and governments at all levels in meaningful
collaborative efforts is more effective than the rigid applica-
tion of regulations, and is more likely in the long term to 
result in the recovery of a species (Shogren 1998). However,
a model of the mechanics for negotiating such collaboration
is not in the formal training of conservation researchers and
biologists.

We are convinced that the mountain plover research
program worked specifically because research was presented
as a tool, with the diverse interest groups being kept well in-
formed and involved in each step of the program. Researchers

stayed in the background, providing objective inputs either
as requested or as mere thoughts for consideration.As research
biologists, we viewed ourselves as providing the information
to all partners promptly, objectively, and on demand, with-
out aligning with any aspect of the politics of the pending ESA
decision. We presented ourselves as partners in a process,
avoiding any proclamation of leadership in the larger socio-
political conservation issue, with our commitment to 
objectivity inherently conferring authority.

Research biologists should avoid the pitfall of taking a
leadership role in resolving conflicts between private landown-
ers and regulatory agencies. In our mountain plover study, we
learned that the key players representing each sociopolitical
interest shifted as the conflict resolution process evolved 
between the ESA and private landowners. Having alerted all
partners to the coming topical issue, the CFB became the early
key partner in research program development. Next, the 
private landowners took the lead, followed by individuals at
the USDOI. As the research results began to point to a di-
rection for a solution, individuals at the CDNR assumed
leadership in resolving conflicts between agency concerns
for species conservation and private land interests. Meanwhile,
researchers remained in the background. It was confidence in
the objectivity of the research that kept the partners at the table.

Our approach to conducting this research study on private
land is one of a small but growing number of examples de-
scribing a partnership with private landowners on species 
conservation efforts. The need to work with private land-
owners on such efforts has been well established. The con-
struction of such a relationship is complex, influenced by
sociocultural and political conflict, diversity, ignorance, and
uncertainty (Carr and Hazell 2006). However, research biol-
ogists in the field of conservation must take the opportuni-
ties to work with private landowners, who are on the ground
and in the best position to make a difference in most species
conservation efforts. Our ability to work with private land-
owners provided critical insights into the ecology of a proposed
listed species. By boosting the capability of research biologists
to develop productive partnerships with private landowners,
such collaborative studies will lead to the emergence of sus-
tainable conservation efforts.

Acknowledgments
We sincerely thank the private landowners throughout east-
ern Colorado who provided access to their lands. Tim McCoy
orchestrated the initial field season, and Tracy Allen, Laura
Blackburn, Connie Cook, Rob Magill, Chris Mettenbrink,
Martin Margulies, Samantha Musgrave, Paul Osterle, and
Lindsey Smythe provided assistance in the field. We recognize
the individual collaborators on this species conservation 
endeavor, including Chuck Davis, Francie Pusateri, Robert
Leachman, Pat Mehlhop, Ken Morgan, Ralph Morgenweck,
Terry Sexson, John Sovell, and Renee Rondeau. Finally, we
thank Michael Wunder for his biological, technical, admin-
istrative, and personal assistance and support throughout
the research program. Financial and logistical support was 

Professional Biologist

686 BioScience  •  September 2007 / Vol. 57 No. 8 www.biosciencemag.org



provided by the Colorado Division of Wildlife, the Colorado
Farm Bureau, Colorado Field Ornithologists, the Lois Web-
ster Fund of the Audubon Society of Greater Denver, the US
Department of the Interior (US Fish and Wildlife Service
and US Geological Survey), and the US Department of Agri-
culture (Forest Service).

References cited
Banks JE. 2004. Divided culture: Integrating agriculture and conservation 

biology. Frontiers in Ecology and the Environment 2: 537–545.
Bean MJ. 1998. The Endangered Species Act and private land: Four lessons

learned from the past quarter century. Environmental Law Reporter
News and Analysis 28: 10701–10710.

Bean MJ, Wilcove DS. 1997. The private-land problem. Conservation 
Biology 11: 1–2.

Brewer MB, Brown RJ. 1998. Intergroup relations. Pages 554–594 in Gilbert
D, Fiske S, Lindzey G, eds. The Handbook of Social Psychology. Boston:
McGraw-Hill.

Brook A, Zint M, De Young R. 2003. Landowners’ responses to an Endan-
gered Species Act listing and implications for encouraging conservation.
Conservation Biology 17: 1638–1649.

Burnham KP, Anderson DR. 2002. Model Selection and Multimodel Infer-
ence: A Practical Information-theoretic Approach. 2nd ed. New York:
Springer.

Carr A, Hazell D. 2006. Talking frogs: The role of communication in ecological
research on private lands. Biodiversity and Conservation 15: 3177–3191.

Dinsmore SJ, White GC, Knopf FL. 2002. Advanced techniques for model-
ing avian nest survival. Ecology 83: 3476–3488.

———. 2003.Annual survival and population estimates of mountain plovers
in southern Phillips County, Montana. Ecological Applications 13:
1013–1026.

Doremus H. 2003. A policy portfolio approach to biodiversity protection on
private lands. Environmental Science and Policy 6: 217–232.

Graziano A. 1993. Preserving wildlife habitat: The U.S. Fish and Wildlife 
Service and the North American waterfowl management plan. Pages
85–103 in Endicott E, ed. Land Conversion through Public/Private 
Partnerships. Washington (DC): Island Press.

Hilty J, Merenlender A. 2003. Studying biodiversity on private lands.
Conservation Biology 17: 132–137.

Innes R. 2000. The economics of takings and compensation when land and
its public use values are in private hands. Land Economics 76: 195–212.

James SM. 2002. Bridging the gap between private landowners and conser-
vationists. Conservation Biology 16: 269–271.

Knopf FL. 1994. Avian assemblages on altered grasslands. Studies in Avian
Biology 15: 247–257.

Knopf FL, Rupert JR. 1999. Use of cultivated fields by breeding mountain
plovers in Colorado. Studies in Avian Biology 19: 81–86.

Knopf FL, Wunder MB. 2006. Mountain plover (Charadrius montanus). In
Poole A, ed. The Birds of North America Online. Ithaca (NY): Cornell
Laboratory of Ornithology. (5 June 2007; http://bna.birds.cornell.edu/
BNA/Login.do) doi:10.2173/bna.211

Kuenning RR, Kingery HE. 1998. Mountain plover. Pages 170–171 in Kingery
HE, ed. Colorado Breeding Bird Atlas. Denver (CO): Colorado Bird 
Atlas Partnership, Colorado Division of Wildlife.

Langpap C. 2006. Conservation of endangered species: Can incentives work
for private landowners? Ecological Economics 57: 558–572.

Maestas J, Knight R, Gilgert W. 2003. Biodiversity across a rural land-use 
gradient. Conservation Biology 17: 1425–1434.

Mann CC, Plummer ML. 1995. Noah’s Choice: The Future of Endangered
Species. New York: Alfred A. Knopf.

Mengel RM. 1970. The North American Central Plains as an isolating agent

in bird speciation. Pages 280–340 in Dort W, Jones JK, eds. Pleistocene

and Recent Environments of the Central Great Plains. Lawrence:

University of Kansas Press.

Opotow S, Brook A. 2004. Identity and exclusion in rangeland conflict.

Pages 505–556 in Clayton S, Opotow S, eds. Identity and the Natural 

Environment. Cambridge (MA): MIT Press.

Oyler-McCance SJ, St. John S, Knopf FL, Quinn TW. 2005. Population 

genetic analysis of mountain plover using mitochondrial DNA sequence

data. The Condor 107: 354–362.

Plumb RE, Knopf FL, Anderson SH. 2005. Minimum population size of

mountain plovers breeding in Wyoming. Wilson Bulletin 117: 15–22.

Polasky S. 2001. Investment, information collection, and endangered species

conservation on private land. Pages 312–325 in Shogren JF, Tschirhart

J, eds. Protecting Endangered Species in the United States: Biological

Needs, Political Realities, Economic Choices. New York: Cambridge

University Press.

Polasky S, Doremus H. 1998. When the truth hurts: Endangered species 

policy on private land with imperfect information. Journal of Environ-

mental Economics and Management 35: 22–47.

Sanford M. 2006. Extirpating the agriculture versus conservation dichotomy.

Conservation Biology 20: 253–254.

Scott JM, Davis FW, McGhie RG, Wright RG, Groves C, Estes J. 2001. Nature

reserves: Do they capture the full range of America’s biological diversity?

Ecological Applications 11: 999–1007.

Shackford JS, Leslie DM Jr, Harden WD. 1999. Range-wide use of cultivated

fields by mountain plovers during the breeding season. Journal of Field

Ornithology 70: 114–120.

Shogren J. 1998. Private Property and the Endangered Species Act: Saving

Habitat, Protecting Homes. Austin: University of Texas Press.

Tear TH, Scott JM, Hayward PH, Griffith B. 1995. Recovery plans and the 

Endangered Species Act: Are criticisms supported by data? Conservation

Biology 9: 182–195.

Tyler TR, Lind EA. 1992. A relational model of authority in groups. Advances

in Experimental Social Psychology 25: 115–191.

[USFWS] US Fish and Wildlife Service. 1999. Endangered and threatened

wildlife and plants: Proposed threatened status for the mountain plover.

Federal Register 64: 7587–7601.

———. 2003. Endangered and threatened wildlife and plants: Withdrawal

of the proposed rule to list the mountain plover as threatened. Federal

Register 68: 53083–53101.

Wilcove DS. 1999. The Condor’s Shadow. New York: W. H. Freeman.

Wilcove DS, Lee J. 2004. Using economic and regulatory incentives to restore

endangered species: Lessons learned from three new programs.

Conservation Biology 18: 639–645.

Wondolleck JM,Yaffee SL. 2000. Making Collaboration Work: Lessons from

Innovation in Natural Resource Management. Washington (DC): Island

Press.

Wunder MB, Knopf FL. 2003. Imperial Valley agriculture is critical to 

wintering mountain plovers. Journal of Field Ornithology 74: 74–80.

Wunder MB, Knopf FL, Pague CA. 2003. The high-elevation population of

mountain plovers breeding in Colorado. The Condor 105: 654–662.

doi:10.1641/B570808
Include this information when citing this material.

Professional Biologist

www.biosciencemag.org September 2007 / Vol. 57 No. 8 •  BioScience 687


