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Resumen. — Pasando el bastén de mando desde investigaciéon a implementacion conservacionista
para la Reinita Cerulea (Setophaga cerulea). — Cuando El Grupo Ceruleo fue creado en el afio 2002, la
tarea de dilucidar la distribucion no reproductiva, ecologia y comportamiento de la Reinita Certlea (Setoph-
aga cerulea) era enorme, nuestro entendimiento de los requerimientos de habitat limitados, el temor fun-
dado a la existencia de poco habitat de buena calidad y las redes de socios de conservacion dentro de
Latino América y entre el Norte, Centro y Sudamérica eran pocas y distantes entre si. Nuestros continuos
esfuerzos por identificar y cultivar redes de socios en los numerosos paises por los cuales pasa la Reinita
Cerulea, ha resultado en la generacién de nuevo conocimiento acerca de la especie en sus territorios no
reproductivos. El tiempo también ha llegado, a la luz de este conocimiento, para extender el trabajo del grupo
desde un enfoque centrado en la investigacién y adquisicion de conocimiento a uno dirigido principalmente
al manejo y restauracion del habitat y el desarrollo de estrategias de proteccion. El desarrollo e implement-
acion de un programa de monitoreo que evalle el éxito de las estrategias de conservacion implementadas
es esencial. Este programa debe también cumplir las muchas otras necesidades de propietarios de tierra
y administradores. Dado el estado actual de la tenencia de tierra y las restricciones de recursos en materia
de conservacion en la mayor parte de América Latina, este cambio de enfoque representa un mayor énfasis
en la educacion, el alcance a y el dialogo con los administradores de la tierra y comunidades productoras
de materia prima basica, quienes realmente impactan el habitat en la mayor parte del ambito geografico.
Ademas, el compromiso y participacion continua de los consumidores de productos, muchos de los cuales
pueden vivir lejos de los productores, sera esencial para incrementar la disponibilidad de recursos destina-
dos a conservacion. La ampliacién del énfasis hacia la implementacion y educacion requiere de la aplicacion
de un conjunto de habilidades diferentes a los que se requirieron durante las actividades iniciales de inves-
tigacion. Nuestro resumen de las contribuciones del simposio y de los logros y deficiencias del Grupo desde
el ano 2002 esboza una vision de un futuro seguro y sostenible para las poblaciones de la Reinita Cerulea.

Abstract. — When EIl Grupo Ceruleo, a sub-committee of the Cerulean Warbler Technical Group, was formed
in 2002, the task of elucidating the nonbreeding distribution, ecology and behavior of the Cerulean Warbler
(Setophaga cerulea) was large, our understanding of habitat needs was limited, there was fear that little
suitable habitat existed, and conservation partnerships within Latin America and between North, South, and
Middle America were few and far between. Our continuing efforts have led to a network of partners in the
numerous countries through which the species passes or spends up to 7-8 months in winter and a new
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body of knowledge about the Cerulean Warbler on its nonbreeding range. The time has come, in light of this
knowledge, to shift the focus of the group from research and information gathering to one primarily directed
to habitat protection, management, and restoration. Developing a monitoring program that measures suc-
cess of implemented conservation strategies and adaptively informs, as well as fits the constraints of land
owners and managers, is essential. Given the current status of land ownership and resources available for
conservation in most of Latin America, this change in focus means an increased emphasis on education of,
outreach to, and dialogue with commodity-producing industries and communities who have responsibility
for most land management across the species’ geographic range. Furthermore, increased engagement and
participation of commodity consumers, many of whom live far away from the producers, will be essential to
generate additional resources for conservation. The extension of emphasis to implementation and educa-
tion requires application of different skill-sets than the initial research activities required. Our summary of
symposium contributions and the achievements and shortcomings of the Cerulean Warbler Technical Group,
in particular those of El Grupo Ceruleo since 2002, outlines a vision for a sustainable and secure future for
Cerulean Warbler populations.

Key words: Cerulean Warbler, Dendroica cerulea, Setophaga cerulea, implementing research agenda, con-
servation planning, local conservation action, international partnerships, coordinating agendas, integration of

biodiversity with economic activity, trade-offs

INTRODUCTION

Declining population trends of Cerulean
Warbler (Setophaga  cernlea) on its North
American breeding grounds (Sauer ¢z a/. 2011)
have sparked intense research and conservation
action as well as considerable public policy
attention (Hamel ez a/. 2004, US. Fish and
Wildlife Service 2006a, Dawson ef al. 2012).
Coordinated  management, conservation,
monitoring, and research activities throughout
the species’ extensive range are believed to be
important to its future persistence (US. Fish
and Wildlife Service 2007, Fundacién ProAves
et al. 2010). This IUCN-listed Vulnerable bird
(BirdLife International 2008) is a potential
flagship species (Bowen-Jones & Entwhistle
2002, Clucas ez al. 2008) for conservation of
a diverse breeding avifauna in the Appalachian
and Central Hardwood ecoregions of eastern
North America, as well as for the extremely
diverse Neotropical resident and Nearctic
migratory birds of the northern Andes in
Venezuela, Colombia, Ecuador, Peru, and
Bolivia. Popularity of Cerulean Warbler with
the North American public, reflected in a
recent novel (Franzen 2010), memoir (Fallon
2011), and children’s television program
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(Universal = Studios  2011), bolsters this
potential, at least for activities in which North
Americans are engaged. In 2001 the Cerulean
Warbler Technical Group (CWTG)

formed to coordinate collaborative research

was

and conservation related to this species.

Under guidance from the US. Fish and
Wildlife Service Focal Species Program, the
CWTG collectively developed a rangewide
conservation action plan for the Cerulean
Warbler (US. Fish and Wildlife Service 2007).
More recently, a framework conservation plan
for the Cerulean Warbler during the nonbreeding
season has been produced and distributed
(Fundacion ProAves e al. 2010). Our collective
efforts have produced strategically important
policy assistance to the US. Fish and Wildlife
Service (US. Fish and Wildlife Service 2002,
200062, 2006b), to IUCN in status determination
of the species (Birdlife International 2008), and
to land managers. Throughout this process, the
CWTG has served as a model for a cooperative,
science-based, and non-regulatory approach to
conservation that has been emulated by groups
focused on other potential flagship species,
such as Golden-winged Warbler (Vermivora
chrysoptera), Bicknell’s Thrush (Catharus bicknellz),
and Rusty Blackbird (Eupbagus carolinus).



The 2011 symposium “Biologfa de la
conservacion de la Reinita Certlea, una
especie migratoria vulnerable que depende
de tierras cultivadas para café, carbén vy
productos forestales” (Libro de resumenes,
IX Congreso de Ornitologia Neotropical,
Nov 2011)
structure, progress, and accomplishments
of the CWTG, particularly those of the
nonbreeding season subcommittee, E1 Grupo
Ceruleo, over the period 2001-2011. One
of the explicit goals of the symposium and

Cusco, Peru, reviewed the

associated meetings among CWTG members
was to build on the conservation plan for the
non-breeding range, outline the next steps
for nonbreeding-season conservation, and
re-energize a network of partners dedicated
to conserving species and ecosystems in the
northern Andes. In this paper, we summarize
work of the CWTG and the main findings
presented at the 2011 symposium, and reflect
on the next research and conservations steps
for this iconic species.

ADVANCING UNDERSTANDING
OF THE SPECIES

Activities of the CWTG conducted since its
formation in 2001 (Hamel ¢# a/. 2004, Dawson
et al. 2012) demonstrate the capacity of a
focused group of collaborators to address
and fill vital gaps in our understanding of this
species, and to clear up numerous biological
In 2002, the CWTG
organized into four subcommittees devoted

misunderstandings.

to Breeding Season Research, Breeding Season
Monitoring, Breeding Season Conservation,
and Nonbreeding Season Issues, to facilitate
development of reliable information that
would support effective conservation action
relevant to the full life-cycle of the birds.
Subcommittee assignments reflect the limits of
knowledge at the time CWTG formed, namely
gaps in biological knowledge, and in methods
to estimate population size and to produce
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or enhance habitats for the species. The vital
public education function was assigned to
each subcommittee. Because knowledge of
nonbreeding biology and distribution was
particularly limited, El Grupo Cerdleo was
assigned the challenge and opportunity of
addressing all nonbreeding season concerns
(Dawson et al. 2012).

Contributions to the symposium indicate
the immense progress that has been achieved
in each of these areas of CWTG activity. In
each area, the limits of activities outline needs
for the future.

Breeding Season Research. Larkin et al. (2012)
present the highlights of the extensive forest
management experiment carried out in
the core of the breeding range directed to
understanding Cerulean Warbler population
biology and the response of the species to
a range of intensities of forest management.
The research demonstrated a clear positive
response by the birds to an intermediate
intensity of forest harvest. How that response
is reflected in demographic parameters of the
species suggests that management strategies
may need to vary across the landscape
depending upon abundance and population
trends of local populations (Larkin ez a/. 2012,
cf. Boves 2011). Islam e a/. (2012) describe
a similar manipulative experiment of forest
management in a more peripheral area of the
range, in which territorial males responded
positively to even-aged management and
negatively to uneven-aged management;
nesting similar
treatments in that study. Curley ef a/ (2012)
document basic distributional and habitat

success  was among the

features of the species in a location in New
Jersey where the population is expanding.
Density of territorial males there was generally
lower than in the core of the range, and tree
species composition of territories reflected
discrimination by the birds for some tree
species and against others.
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Breeding  Season Monitoring. Activities of the
CWTG
Cerulean Warbler atlas project (Rosenberg
et al. 2000), and together with the ongoing

supplemented the comprehensive

analyses of the Breeding Bird Survey data
set (Sauer e/ al. 2011) offer a regular estimate
of the distribution, size, and trend of the
breeding population. These
models for potential future counterparts in the

activities  are

nonbreeding grounds. Although no paper in the
symposium dealt strictly with breeding season
monitoring activities, efforts are underway to
develop a sampling design and protocol to carry
out long-term trend monitoring at a finer scale
than possible with the Breeding Bird Survey.
In addition, it may be advisable to carry out a
second Cerulean Warbler Atlas, to provide a
new “snapshot” of the status of key sites and
populations identified during the 1990s.

Breeding Season Conservation. Results of the
forest management experiment and increased
knowledge of the locations of breeding
concentrations of the species, particularly in
regard to Appalachian coal deposits (Buehler
et al. 2000), set the stage for important
opportunities for conservation and integrated
management of Cerulean Warblers in
association with extraction of both renewable
and nonrenewable resources. Smith ez a/. (2012)
summarize the progress and opportunities in
this important arena. Collaboration with other
conservation entities, such as the Appalachian
Regional Reforestation Initiative (ARRI), will
bear fruit in rehabilitated habitats for the
species in the future (Smith e# a/. 2012). The
model of cooperation with ARRI may be
applicable to nonbreeding season conservation
in the Andes, and certainly offers opportunity
for interaction between people in both parts
of the species’ range (Patrick N. Angel, pers.
comm.). Recognition that Cerulean Warblers
depend on lands rich in coal deposits for
breeding habitats (Buehler e a/. 2006) and
lands vital to the production of coffee (Coffea

370

arabica) in the nonbreeding range (Sanchez-
Clavijo e al. 2008, 2009, Bakermans ez a/. 2009)
have led to linkages with other cooperative
land management and conservation initiatives
(Smith e a/. 2012, Skolnik ez al. 2012).

Nonbreeding Season Issues. Five contributions to
the symposium deal directly with nonbreeding
season biology and conservation of Cerulean
Warbler. Welton ef al. (2012) are the first to
report results from a systematic, hypothesis-
driven survey of the species’ distribution
and ecology during migration periods.
Mufioz & Colorado (2012) address foraging
and behavioral ecology of the birds in
Colombia during the nonbreeding period,
including interspecific interactions with other
migratory species, interactions which Cerulean
Warblers routinely lose. Colorado ef al. (2012)
summarize preliminary results of a rigorous
field validation (Colorado e# /. 2008, Colorado
2011) of a nonbreeding season model of
Cerulean Warbler distribution in the Andes.
The model was developed by Barker ez /. (2006)
through a series of workshops organized by El
Grupo Cerdleo members. While reinforcing
some previous ideas about the geographic
distribution of the species, Colorado ef al.
(2012) extend our understanding of the
nonbreeding habitats and elevational range of
the Cerulean Warbler in the Andes, thereby
suggesting some conservation activities. The
workshops resulting in Barker e al (20006)
also contributed to development of the
nonbreeding conservation plan (Fundacion
ProAves ¢t al. 2010). Contributions to the
symposium by Santander e al (2012) and
Skolnik e# al. (2012) reflect expanded interest
in conservation in South America.

PASSING THE BATON OF ACTION

These successes suggest that the time has
arrived to shift from a focus driven primarily
by research needs

to one emphasizing



conservation implementation in which research
supports and evaluates conservation action as
well as develops and clarifies biological theory.
Each CWTG function— biological research,
population monitoring, conservation action
and evaluation, and capacity building and public
awareness— requires individuals with specific
and frequently non-overlapping expertise and
inclinations. We believe that our experience in
passing through this transition will be useful
to others engaged in integrating biological
research into meaningful conservation action
in multiple countries.

The hallmark of our approach to these
activities, and probable key to the success
achieved in the last ten years, is the conscious
commitment of members of CWTG to
work in concert with each other. Two useful
principles of engagement include admonitions
to: (a) leave individual and institutional
agendas outside the room and (b) draw
circles to include, that is, include all relevant
perspectives in the conversation. Both of
these principles recognize that for each
participant in a discussion related to this or
other species, individual knowledge has limits
and is conditioned by the experience of the
individual, the policy and business climate of
the institution for which they work, and the
general attitude of the institutional sector.

Members of the CWTG won three awards
for their collaborative efforts during the period
2001-2011. In 2007, El Grupo Cerdleo was
recognized with a Wings Across the Americas
International Cooperation Award from the
U.S. Forest Service for the Cerulean Warbler
Nonbreeding Habitat Assessment (Barker ez
al. 2006). The award recognized 41 individuals
representing almost as many institutions in
Bolivia, Canada, Colombia, Ecuador, Peru,
United States, and Venezuela. In 2008, El
Grupo Ceruleo was awarded the US. Forest
Service Southern Research Station Directot’s
Global Stewardship Award, again recognizing
the partnership efforts of individuals from
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the seven principal countries in the species’
breeding and nonbreeding ranges. In 2011,
the first US. Presidential Migratory Bird
Federal Stewardship Award recognized the
contribution of the Office of Surface Mining
of the US. Department of the Interior for the
work of the ARRI, including its contribution
to the future conservation of the Cerulean
Warbler.

Five members of El Grupo Cerdleo,
representing Colombia, Ecuador, Peru, and
United States, were involved in the planning
of the 2011 symposium. Fifty-two different
people from these countries, as well as Bolivia
and Canada, contributed to at least one paper
in the symposium representing the breadth
of effort expended by CWTG members to
produce high quality technical information
about the species (Hamel ef o/ 2004). These
achievements are especially noteworthy given
the great difficulty of studying this species in
the field.

Linking
conservation

research accomplishments to

implementation  through a
process that includes monitoring feedback
is a vital unmet need. In this context, the
differing approaches of research biologists,
conservation implementers, and mobilizers
of public awareness may collide in less than
useful ways. We anticipate that maintaining
a collective balance between potentially
competing interests will be difficult but worth
the effort to maintain. Another challenge in
collaborative efforts is the inevitable tension
between

achievement, in which collective work toward

individual success and collective

common goals yields a greater degree of
ultimate achievement than does emphasis
on personal gain. To date, combined efforts
of individual members of the CWTG have
yielded both personal success illustrated by the
abundant literature on the species developed
over the decade, and collective achievement
of new insights

possible only through

collaboration of teams of investigators (e.g.,
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Jones e al. 2007, Buehler e al. 2008, Larkin ez
al. 2012).

WHAT ARE THE NEXT RESEARCH
STEPS FOR THE CWTG TO TAKE?

Dawson e/ al. (2012) describe succinctly the
CWTG’s cootdinated,
comprehensive approach to develop technical
information about Cerulean Warblers needed to

interconnected and

address the species’ conservation needs. We have
learned animpressive amountof new information
about Cerulean Warbler biology, demogtraphy,
distribution, population status, management, and
natural history that can be used to formulate and
focus conservation actions, assess a much wider
array of questions, and connect information
about a single species to more general topics in
biology and conservation practice.

However, the limits of our knowledge are
extensive as well. Breeding season studies of
demography and response to experimental
forest management have still not led to tested
and demonstrated best management practices.
Validation of the nonbreeding distribution
model of Barker ez al. (2006), by Colorado e? 4.
(2008, 2012) and Colorado (2011), represent
only a beginning, although a solid one, to
understanding the species’ nonbreeding
distribution and habitat requirements. For
example, recent sightings of Cerulean Warbler
in Bolivia (Tobias & Seddon 2007, Q. Vidoz,
pers. comm.) and southern Pertd (www.eBird.
org) suggest that vast areas within the wintering
distribution remain very pootly known.

Cerulean Warbler species
notoriously difficult to study, for which high

remains a

effort is required to achieve small sample sizes,
few publishable results, and limited dependable
knowledge to support conservation action.
Collaborative efforts, demonstrated to be
possible by the CWTG forest management
research project (Larkin e# a/. 2012), may be
the only way to further gains. Many important
questions remain, among them the following:
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Breeding Season Questions

e What are the economic implications of
implementing  silvicultural  treatments
that enhance Cerulean Warbler habitat at
various spatial and temporal scales?

* Assuming management guidelines are
established, what level of implementation
would be required to result in region-
wide or range-wide population increases?

e What are the longer-term responses of
Cerulean Warblers to forest-management
treatments, especially in regard to adult
and juvenile survival, male vs. female
response, nest predation and other
causes of nest failure, and to changes in
Lepidopteran and other food resources?

* Whatare recommended best management
practices for Cerulean Warbler breeding
habitat rangewide?

Migratory Season Questions

* What are the seasonal dynamics of use by
Cerulean Warblers at identified migration
stopover sites (will require continuous
monitoring of specific sites)?

e Can we refine a migration stopover model
with additional surveys and monitoring?
* What are the key threats and conservation
opportunities

stopover sites?

at identified migration

e Where are critical stopover sites for
Cerulean Warblers that migrate directly
across the Gulf of Mexico or Caribbean?

Nonbreeding Residency Season Questions

e What are the
of different measurable factors to the

relative  contributions
survival of Cerulean Warblers during the
nonbreeding period? Are any of these
limiting? I's the combination itself limiting?
* What is the
native forest vs agroforestry landscapes

relative importance of
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throughout the species’
range? Does individual survivorship differ

nonbreeding

in these landscapes, and among the habitats
that comprise them? Does differential
survivorship of sexes exist in different
habitats?

Are anthropogenic habitats adequate to
support healthy populations of Cerulean
Warblers into the future?

How doesourunderstandingof connectivity
between breeding and nonbreeding seasons
for different portions of the population
inform our understanding of the relative
importance of Venezuelan and Colombian
habitats vs those in Pert and Bolivia?

How can we strengthen our understanding
of Cerulean Warbler migratory connectivity
that links specific breeding populations to
specific wintering sites, thus enhancing the
potential for linkages between conservation
actions on the breeding and nonbreeding
grounds?

Is Cerulean Warbler
interspecific interactions in mixed-species

vulnerable to

flocks during the nonbreeding period?
Is the presence of mixed-species flocks
a limiting factor for Cerulean Warbler
distribution and survival?

Addressing these questions will require

How can we motivate

research interest in this high effort — low
reward species? We offer two examples.

1. Filling information  gaps bindering Cerulean

Warbler - conservation and  management  will
provide  useful  contributions  to  important
ecological theories. On the breeding grounds,
two obvious conservation-related
information gaps are (a) dispersal (adult,
natal, post-fledging) and (b) factors
limiting productivity. Dispersal must
be understood in order to create and
manage breeding habitat and habitat
connectivity. Information about factors
limiting productivity is a critical piece of
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understanding population dynamics and
trajectories. Dispersal and productivity
also are eclements of key ecological
theories such as those regarding
metapopulation dynamics (Hanski 1998).
Linking information gaps for Cerulean
Warbler to current debates
ecological theory should broaden interest
in the species as a research subject and

about

increase funding opportunities from
traditional science venues for students
and established researchers.

. Conservation questions can be better answered

through data sharing networks that maximize
return on financial and field time investment.
Many incoming graduate students face
the challenge of not only developing
research ideas but developing a network
of knowledge and colleagues that provide
the foundation for a successful research
effort. Groups like the CWTG can be a
tremendous resource for individuals and
organizations trying to break into a field
and for facilitating large-scale research
projects. The CWTG could moderate
and provide a code of conduct for
collaborative data-sharing ~ among
graduate students and other researchers
at different institutions, and could
serve as a repository of information.
Published data could be made available
to facilitate meta-analyses or other wide
ranging efforts (e.g, Buehler 7 a/. 2008).
The network could also house natural
history observations that may be only
a curiosity when viewed as an » of 1
(e.g., conspecific egg destruction; Boves
et al. 2011) but whose value increases
as similar observations are made in
other locations (e.g, nest material
kleptoparasitism; Jones e# al. 2007). An
internet communication listserve has
been developed for those interested in
Cerulean Warblers (Brian Smith, pers.
comm.).
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kind of
opportunity is the CWTG forest management
study detailed by Larkin e7a/. (2012). A potential
research collaboration on dispersal is another

A stellar example of this

example of how this network could operate.
Similar approaches to the study of differential
body condition and its effect on survival, as
well as nonbreeding habitat distribution, can
be described. The study of adult and natal
dispersal for a species with a broad geographic
range requires the collection of data over a
large spatial area and multiple years. The two
published studies that have examined Cerulean
Warbler dispersal (Veit ef al. 2005, Girvan e/ al.
2007) were only successful through intense
collaboration and support from a wide range
of people. Both studies would have benefited
greatly from the existence of a communication
and data sharing network. Such an active
network would facilitate identification of
individuals with (a) similar interests and (b)
the ability to collect useful ancillary data.
For example, if three students based in three
geographic regions (e.g;, Illinois, West Virginia,
Tennessee) were all interested in dispersal of
Cerulean Warblers as a thesis topic and all three
knew that each other existed, it should be a
relatively simple exercise to establish a research
program that would allow each to have a
stand-alone project while contributing data to
the other two projects. Not only can the study
of dispersal be divided by dispersal type (e.g.,
adult, natal, post-fledging), it can be divided
by quantification technique (e.g., isotopes,
genetics, radio telemetry, matk- recapture/
re-sight) and by the research context (e.g,
managed versus unmanaged forest landscapes).
The individual students would benefit from
reduced research costs and increased sample
sizes; the research community would benefit
and the
development of multiple lines of evidence; the

from robust sampling designs
conservation community would benefit from
having access to robust data upon which to

make management decisions; and the species
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would benefit from the successful application
of research-driven management practices.

WHAT ARE THE NEXT
CONSERVATION STEPS
FOR THE CWTG TO TAKE?

We believe there are several important
questions that the CWT'G should consider.

conservation activities on the
affect
habitat in the near term, perhaps the next

e Can
nonbreeding grounds enough

ten years, to increase survivorship of

the Cerulean Warbler population by 5%

annually?

Can

breeding

conservation activities on the
and nonbreeding grounds
improve habitat conditions sufficiently
for an increase of 5% in population
abundance in the next ten years?

Can research and monitoring provide
sufficiently precise evaluation data on
conservation projects to answer the
above questions?

Next steps for Cerulean  Warbler
conservation on the nonbreeding grounds
involve turning the existing conservation plan
(Fundacién ProAves ez a/. 2010) into an action
plan that can guide implementation. In Bogota
and San Vicente de Chucuri, Colombia, in
2008, CWTG established a strong connection
with the Colombian coffee industry and
made substantial initial progress toward a
“best management practices” approach to
conservation of Cerulean Warblers in the
context in coffee production. However, due
to recent downturns in the Colombian coffee
industry and in the global economy, this
connection appears to have weakened and it
may be appropriate to re-evaluate the emphasis
on it in the conservation plan. For example, a
shift in emphasis from management of coffee
landscapes to management of watersheds may
offer a way to restructure this focus. Once an



action plan is developed, CWTG and partners
can move forward with carrying out the actions,
using on-going research and monitoring
in an adaptive way to assess their effect on
demographic parameters such as survivorship
and population size and then to refine them
as necessary. Conservation hotspots will need
to be identified and confirmed, likely through
the use of occupancy-based modelling (e.g.,
Colorado et al. 2012), to focus conservation
actions where they are likely to be most
effective. Coordinating international partners
and adapting conservation approaches to
fit conditions in different countries and
regions will require considerable skill and
understanding of the needs of individual
partners. Appropriate to this will be to
develop innovative ways to recognize the
important contributions of different entities
(governmental, nongovernmental, commercial,
and individual) to the conservation effort
(Skolnik e# al. 2012). Evaluation of success
of intended conservation actions will require
partners to refine and expand existing survey
and monitoring projects and use them as
models to replicate in other locales, both
on the wintering grounds and at migration
stopover sites.

Smith ez al. (2012) reinforce these notions
by emphasizing the importance of developing
conservation strategies applicable at multiple
spatial and temporal scales that can deliver,
through flexible partnerships, current, high-
quality scientific information to those whose
activities are likely to affect Cerulean Warblers.
Critically important in this respect are both
the sustainable extraction of natural resources
(e.g, coal) within the
Warbler’s range and the continued economic

timber, Cerulean
viability of the rural communities, value chains,
and investors reliant on those tresources.
Conservation will be most successful if local
communities, ~ corporations,  conservation
entities, and governments are engaged in the

work. The ARRI is an excellent example of
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successful collaborative conservation that is
worthy of imitation elsewhere such as in the
coffee producing regions of the nonbreeding
range. Future conservation efforts need to
maintain as high priority both the intended
conservation outcomes and the activities and
needs of local communities (e.g.,, Santander ez
al. 2012, Skolnik e al. 2012, Smith ez al. 2012).
For example, outreach to children is essential
to implementation and long-term success of
conservation projects.

For Cerulean Warbler, it is critical to
maintain both forest on Appalachian ridges
underlain by substantial coal deposits and
agroforestry land uses on Andean slopes
suitable for production of coffee. Those
coal deposits and coffee resources also
represent vital natural resources for humans.
In each locale, the livelihood of the local
population and of all those involved in the
associated value chains depends upon the
production, harvest, and export of those
natural resources. Investors and consumers
worldwide also benefit from coal and coffee
production. Future viability of the Cerulean
Warbler depends upon the balance between
these needs. Activities coordinated through
the Cerulean Warbler Group
demonstrate the opportunities, difficulties,

Technical

frustrations, failures, and remarkable successes
made possible by collaborative partnerships. As
such, the biology of the bird, and the working
of the conservation partnership surrounding
it, are a model for other international and
interdisciplinary partnerships. The challenges
that lie ahead for the CWTG are daunting, and
much work remains.
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