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A SENSE OF urgency attends the study of
species of concern, like the Cerulean Warbler
(Dendroica cerulea).  Sharpened by Robbins  et al.
(1992) and Hamel  (1992),  such concern prompt-
ed the U.S. Department of the Interior, Fish and
Wildlife Service (USFWS) to commission a sta-
tus assessment of the Cerulean Warbler (Hamel
2000a). Shortly after the status review was pub-
lished, a petition (Ruley 2000) was delivered to
the USFWS urging that the species be listed as
“threatened“ under the Endangered Species Act
of 1973. The account of the Cerulean Warbler in
the Birds of North America series also appeared
that year (Hamel  2000b). Substantial attention
is currently focused on the species, and the
Cerulean Warbler Technical Group (CWTG)
was formed in 2002 (see Appendix).

This overview consists of two parts. The
first, prepared primarily by P.B.H.,  attempts to
summarize current  knowledge and suggest  pro-
ductive avenues to pursue in our efforts to un-
derstand the biology and conserve populations
of Cerulean Warblers. The second, written by
D.K.D.  and P.D.K. ,  is  a  summary of  the structure
and priorities of the CWTG, an organization
that can spur and facilitate research and conser-
vation action directed at this species and serve
as a  model  for  conservat ion of  other  forest  b irds
(Appendix). Further information on Cerulean
Warblers  and act ivi t ies  of  the Cerulean Warbler
Technical Group can be found on the CWTG
website  (see Acknowledgments).

Wnisr  HAVE  WE LEARNED ABOUT
CERULEAN  WARBI.ERS?

BreediriS  season population trends aud  distribu-
tiotl.  --Rangewide declines in populations of
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Cerulean Warblers  on the breeding grounds,  es-
t imated from the North American Breeding Bird
Survey (BBS), established the species as worthy
of conservation attention.  Link and Sauer (2002)
used Cerulean Warbler BBS data as a vehicle to
describe a hierarchical  method to analyze popu-
lation trend data, establishing in the process
an annual population decline of 3.04% during
1966-2000.  The BBS data (Sauer et al. 2003) also
showed that, since the late 196Os,  the document-
ed range of  Cerulean Warblers  has shif ted to the
northeast  (Fig .  1) .  That  assert ion results  f rom the
following analysis. In each year of the BBS, the
center of the breeding range was calculated to
be the abundance-weighted centroid of latitude
and longitude of routes on which the species
was recorded, adjusted for routes not run that
year .  Mult ivariate  analysis  of  variance-of-range
centroid latitude and longitude in the first 10
years, middle 16 years, and last 10 years of the
BBS indicated a highly significant effect (for
latitude: F = 18.05, df = 2 and 33, P < 0.0001, R2
= 0.52; for longitude: F = 38.4, df = 2 and 33, P <
0.0001, X2  = 0.70). Results further indicated that
the centroid of longitude has moved -1” to the
east in each of the three periods tested, whereas
the centroid of latitude has moved -0.5” north-
ward,  principally between the early and middle
periods tested. Two factors that warrant consid-
eration in explaining that apparent range shift
are land-use and climate changes, either short-
or  long- term.

Field feckrziyues.  -Cerulean Warblers are very
difficult to study in the field, regardless of ter-
rain,  because of  their  canopy nest ing and forag-
ing habits. Fortunately, we have learned some
important  techniques that  faci l i tate  study of  the
species. For example, surveying for birds can
be done effectively along streams from a canoe
(Robbins  et al. 1998). We have determined that
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FIG.  1.  Northeastward movement of the center of the breeding range of Cerulean Warbler, 1966-2001, as mea-
sured by the Breeding Bird Survey (BBS), 1966-2001.  Points represent abundance-weighted centroids of latitude
a n d  l o n g i t u d e  o f  B B S  r o u t e s ,  a d j u s t e d  o n  a n  a n n u a l  b a s i s  to  account for  routes  that  were not  run in  that  year .

densi ty  af fects  their  detectabi l i ty  on point  counts
(Jones et al .  2000).  We have learned that Cerulean
Warbler males will respond to carved wooden
decoys and can be captured in either elevated
or ground nets. We have made progress on the
chal lenging task of  f inding n e s t s  (Barg 2002). We
have made a solid start on study of their vocal-
izations (Woodward 1997);  however,  more of  the
call  notes should be documented.  We have devel-
oped primers that can be used with both nuclear
and mitochondrial DNA to evaluate the genetic
structure of local as well as rangewide popula-
tions (Veit  1999).  We have developed stable iso-
tope s ignatures  of  breeding populat ions (Cirvan
2003). Contributions of the group at Queen’s
University have been the genesis of much new
information,  not  least  of  which is  the  f i rs t  a t tempt

at  est imating the demographic status of  a  popu-
lation (Jones et  al .  2004).  Finally,  we have learned
that these high-profile birds of conservation
concern can be surveyed by the “cit izen science”
model  pioneered in the Cerulean Warbler  Atlas
Project  (CEWAP; Rosenberg et  al .  2002).

These wonderful  accomplishments offer  hope
that the remaining challenges will also be met.
We st i l l  lack an effect ive way to capture females .
We cannot yet  rel iably locate,  capture,  and study
fledglings and recently independent young
birds. We have only minimal understanding of
plumage variability and of gender-specific di-
agnost ic  features  useful  for  dis t inguishing more
than two age classes.

Ecology.  - We have made enormous strides
in understanding Cerulean Warbler ecology,
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thanks to the work of multiple study teams in
various parts of the range. We have learned,
importantly, that the birds use upland habitats
(particularly ridgetops) at least as frequently
as bottomland habitats (Rosenberg et al. 2002,
Weakland  and Wood 2002, Bosworth and Wood
2003, Nicholson 2003). We have learned that
vegetation structure at the microsite scale is
critical to the birds (Jones and Robertson 2001),
and we are making progress toward quantify-
ing it explicitly (Jones et al. 2001, Barg 2002, I?
Hamel  unpubl. data).

Genetic study of population structure (Veit
1999) showed that the Cerulean Warbler popu-
lation is properly considered a single genetic
population (Veit 1999). Dispersal of distances
representing more than the radius of the entire
breeding range has occurred within a single
generation (Veit 1999). Analysis of stable iso-
topes of the plumage has further suggested
that individuals may make substantial move-
ments between breeding seasons (Girvan 2003).
Those findings have enormous importance for
conservation of the species, for they imply that
a single population of birds is the target of con-
servation, and that adult birds are capable of
considerable  dispersal .

We have learned that  Cerulean Warblers may
respond to disturbance in different ways in dif-
ferent  parts  of  the  breeding range.  Study s i tes  in
southern Arkansas and in Ontario experienced
severe modification to vegetative structure as a
result of winter ice storms. The Ontario popu-
lation, by all accounts a large one, responded
to the storm by a one-year reduction in repro-
duction in the breeding season following the
storm (Jones et al. 2001),  whereas the Arkansas
population declined to the point of disappear-
ance from the study area (I’.  Hamel  unpubl.
obs.). Response of a third population, in the
Cumberland Mountains of Tennessee, to an un-
precedented tornadic episode is unreported.

The bold attempt to estimate demographic
parameters by Jones et al. (2004) is a significant
achievement. They concluded that survival and
productivity as measured in the Ontario popula-
t ion may be  insuff ic ient  to  maintain  i ts  numbers .
However, a definitive assessment will require
additional effort at that and other sites to sepa-
rate  losses  to  morta l i ty  f rom losses  to  emigrat ion .
The work of Girvan (2003) demonstrated that
emigrat ion by adults  occurs .  Nevertheless ,  i f  the
true survival rate of the Ontario study popula-

t ion is  insuf f ic ient  for  the  populat ion to  mainta in
i tse l f ,  the  es t imated t ime to  ext inct ion is  uncom-
fortably short  ( table  2  in Jones et  al .  2004) .  Those
results are disturbing, because it has been my
hope that  the Ontario populat ion (Rosenberg et
al .  2002)  is  in fact  serving as  a  source population
for  Cerulean Warblers .  Especia l ly  sober ing is  the
absence in their population of any nest parasit-
ism by Brown-headed Cowbirds (Moiothrus
ater).  In the western part of the breeding range,
and portions of the range where landscapes
include substantial proportions of agriculture,
Cerulean Warbler  populations experience mea-
surable  paras i t i sm (Hamel  1998).

Management.-Habitat loss is assumed to be
the primary factor  driving the decl ine of  Cerulean
Warbler  populat ions .  One landscape-scale study
examined distribution of the Cerulean Warbler
in the Lower Mississ ippi  Al luvial  Val ley (LMAV)
and showed a positive association between oc-
currence of the birds and forest cover within
4-8 km, and a strong negative association to
proport ion of  agricultural  land at  such distances
(Hamel  et  al .  1998).  In West Virginia,  abundance
and territory density had a positive association
with forest cover in the landscape and a nega-
tive association with large-scale edge created
by mining activit ies  (Weakland and Wood 2002,
Bosworth and Wood 2003) .  Population growth in
the northeastern portion of the range has been
attributed to natural regeneration of forest on
abandoned agricultural lands (Oliarnyk and
Robertson 1996). Positive response of the birds
to habitat management has been documented
by D.  A.  Buehler  (pers .  comm.)  in Tennessee and
anecdotal ly by F.  Thompson III  (pers .  comm.)  i n
Missouri .  That  suggests  that  management act iv-
ity, such as silviculture, can create or improve
habitat for Cerulean Warblers (Hunter et al.
2001). Two papers discuss habitat management
for  the  species  in  bottomlands (Hamel  2004) and
in upland forests  (Hamel  et  al .  2004) .  Monitoring
Cerulean Warbler response to experimental
manipulation of habitats is an important way
for us to identify which elements of vegetation
structure are important to the birds and how to
produce them on the landscape.

Limitatiom  to our knowledge. -We lack vital in-
formation on the behavior  and populat ion ecol-
ogy of  Cerulean Warblers .  Detai ls  of  the  mating
system and settling patterns of the sexes have
been studied in several areas, but small num-
bers of birds (and inability to capture females
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reliably) has retarded progress in understand-
ing dispersion, local movements, and dispersal
of individuals. Similarly, the difficulty of locat-
ing nests  and,  especial ly ,  of  observing their  con-
tents has constrained our knowledge of incuba-
tion and nest  l i fe  to  a  s ingle  study (Oliarnyk and
Robertson 1996). Published demographic infor-
mation on the species is confined to that work,
its successor (Jones et al. 2004), and Nicholson
(2003). None of us has been able to study ju-
venile survivorship, postbreeding dispersal, or
other features of the postbreeding, molting, or
premigratory periods. The species’ association
with canopy gaps and with particular plant
species (Gabbe  et al. 2002) are continuing issues
await ing resolut ion.

However, most glaring is our ignorance of
Cerulean Warbler distribution and ecology
during the nonbreeding season (Hamel  2000a,
b). Only two studies from the South American
wintering grounds have been published to
date, from one Venezuelan study site (Jones
et al. 2000, 2002). Unpublished information on
the nonbreeding biology has been presented to
the CWTG and to its subcommittee, El Grupo
Certileo,  and a presentation was made at the
VII Neotropical Ornithological Congress.
Interest ingly ,  those  few contr ibut ions  have c lar-
ified some of the assertions made by Robbins  et
al.  (1992).  We now have evidence to suggest that
the South American range is shrinking from
south to north, that the elevational range of the
species is probably wider than the 500-1,500  m
band previously considered, and that the spe-
c ies  i s  not  res t r i c ted  to  pr imary  fores t .  Far  more
work needs to be done on the nonbreeding
biology of the birds, including an assessment
of habitat-specific fitness (Rappole  et al. 1989,
Marra et al. 1993).

How HAS Tms BEEN ACCOMPLISHED?

Prior to Robbins  et al. (1992),  two isolated field
studies  of  Cerulean Warblers  were underway,  in
southern Illinois and in Tennessee. Since then,
Cerulean Warbler research has been conducted
in the LMAV ( s ince  1992),  in  Ontar io  (s ince  1994),
and in the Cumberland Mountains of Tennessee
(through the 1990s) .  More recently,  studies have
begun in the Arkansas Ozarks, in southern
Indiana,  in West  Virginia,  in Pennsylvania,  and in
New York. In addition, the CEWAP (Rosenberg
et al. 2002),  an effort to determine the species’

population status and habitat  requirements,  was
launched in 1997. These are efforts of indepen-
dent teams, each with knowledge of e a c h  other’s
work,  but  without  coordinat ion or  central  f inanc-
ing. A replicated experimental breeding-season
study proposed by the CWTG would constitute
a coordinated,  large-scale  ef fort  to  address  infor-
mation needs. Those efforts, and establishment
of the CWTG, have arisen from the recognition
that  detai led information on Cerulean Warblers
is required to better understand their biology
and to translate that understanding into specific
management and conservation actions that can
benef i t  this  and other  forest -breeding songbirds .

How DOES THIS FIT INTO THE BROADER  PICTURE

OF BIRD CONSERVKUON  IN GENERAL?

Despite the recent gains in our knowledge
of Cerulean Warbler ecology, the reasons for
their population declines remain unclear.
Demographic studies across the range of the
species , during both the breeding and non-
breeding periods, are necessary to identify
the stage or season of the annual cycle where
problems may l ie .  That  informat ion  i s  cr i t i ca l  to
focusing ef fect ive  conservat ion ef forts  on behalf
of  the species .  The work of  Jones et  al .  (2004)  is  a
very sol id  s tep in  that  direct ion.

The CWTG may further serve as an example
for concentrating and coordinating research,
monitoring populations, a n d implement-
ing conservation of forest bird species (see
Appendix). The underlying philosophy of this
and similar ad )KJC  conservation groups, like the
Louisiana Black Bear (Ursus  americanus lufeolus)
Conservation Committee, is twofold, sum-
marized colloquially as (1) drawing circles to
include and (2)  leaving agendas at  the door.

What we hope to do next is to initiate ad-
ditional, detailed demographic studies on the
breeding grounds as identified by the CWTG
and on the nonbreeding grounds as identified
by El Crupo Ceruleo,  and studies of the dis-
tribution and movements of the birds through
Central America in migration, especially in
spring. We can implement this work in such a
way that conservation and management impli-
cat ions are  reasonably c lear .  Our land managers
can then put management-relevant findings
into action on the ground so that more habitat
is produced that is suitable for increasing and
sustaining numbers of Cerulean Warblers. The
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costs of these activities will be substantial but
probably lower and more productive than ex-
pensive litigation. Jones et al. (2004) provide us
a signal that, although we do not exactly know
what time it is, we can have reasonable confi-
dence that the clock is ticking.
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A PPENDIX

HISTORY OF THE CERULEAN WARBLER TECHNICAL

GR O U P

In an effort to take a proactive approach to Cerulean
Warblerconservation, Patrick Keyser, wildlifebiologist
for MeadWestvaco’s  Appalachian Region, convened a
meeting in Knoxville, Tennessee in June 2001, to dis-
cuss and prioritize Cerulean Warbler research and
conservation needs.  Participating were 28 biologists,
managers, and scientists from the forest-products in-
dustry, federal and state  agencies, nongovernmental
organizations, and academia. This group agreed to
function as the Cerulean Warbler Technical Group
(CWTG). Members of the Coordinating Committee
of the CWTG were David Buehler, Jimmy Bullock,
Deanna Dawson (Co-Chairperson), Dean Demarest,
Troy E&l,  Paul Hamel,  Carol Hardy, Chuck Hunter,
Pat Kcyscr, (Co-Chairpersofl),  Ken Rosenberg, Amy
Salvcter,  Tom Will, and Petra  Wood

The basic premise  of the group was to develop
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a broad-based, technically sound approach to con-
servation of the Cerulean Warbler, preempting the
contentious and unproductive approach that could
otherwise result if the species is listed. The effort was
loosely modeled after the very successful Louisiana
Black Bear Conservation Committee, formed in the
early 1990s for much the same purpose. Too often
in the past, endangered species conservation issues
and listing actions have been characterized by con-
troversy, misinformation, mistrust, and gridlock.
By seizing the initiative and bringing a number of
key stakeholders and technical experts together, the
CWTC seeks to keep the focus on identifying mean-
ingful conservation solutions through sound science,
clear communication, and trust.

In December 2002, the CWTG met again at the
National Conservation Training Center (NCTC) in
Shepherdstown, West Virginia, at a workshop spon-
sored by the U.S. Geological Survey (USGS) and
USFWS. Invitations to participate were extended
to others knowledgeable or interested in Cerulean
Warblers, broadening the representation from state
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agencies in particular, while maintaining a balance of
participants from a wide variety of organizations. In
addition, several biologists from Colombia, Ecuador,
and Venezuela were brought to the workshop, broad-
ening the scope of the group beyond the breeding
grounds to consider issues relevant to conservation of
Cerulean Warblers on the wintering grounds. In total,
65 people participated in the workshop.

The main purpose of the workshop was to develop
a proactive, broad-based, and cohesive strategy for
Cerulean Warbler conservation. The workshop
opened with a day of short presentations, designed
to provide information and generate discussion, but
thereafter participants worked primarily in smaller
groups to discuss and re-evaluate the information and
conservation needs prioritized in Knoxville and to de-
velop action plans to address them. Goals formulated
at the workshop, and progress toward accomplishing
them, are summarized below.

The Breeding Season Research Group developed a
research design involving multiple study areas across
the breeding range, with replicate sites within study
areas, and a common set of data collected across study
areas. In the core of the breeding range, manipulative
experiments would be implemented to address
Cerulean Warbler response to forest management, but
study areas elsewhere could address other land-use
or landscape issues. That approach would increase
knowledge of Cerulean Warbler demography and
ecology across the breeding range and provide in-
sights to the key factors that limit populations and
to forest management prescriptions that could benefit
the species. In spring 2003, the project was endorsed
by the Northeast and Southeast working groups of
Partners in Flight as the highest research priority for
forest songbird conservation. Planning is underway to
implement this effort during the 2004 field season.

Priorities for the Breeding Season Surveys and
Monitoring Group are to more completely map
Cerulean Warbler distribution, to improve regional
and global estimates of population size and trend,
and to integrate inventory and monitoring efforts
with predictive modeling. Planned actions include
filling gaps in coverage in the Cerulean Warbler
Atlas Project (CEWAI’)  by implementing new sur-
veys on national and private forestlands, monitor-
ing Cerulean Warbler populations at hot-spots or
at sites with historical data, working to improve the
North American Breeding Bird Survey for Cerulean
Warbler in particular and for conservation applica-
tions in general, and developing a strategy to model
Cerulean Warbler distribution and abundance within
regions and range-wide. Already, the major forest-
products companies and coal producers in the
mid-Appalachians have come together in partner-
ship with the National Council for Air and Stream
Improvement (NCASI) and the Cornell Laboratory
of Ornithology (CLO) to evaluate Cerulean Warbler

status on what could be 100,000 ha of habitat that
have not previously been surveyed. During 2003, the
partners surveyed 303 points on private lands, finding
Cerulean Warblers at -28% of them. In addition, sur-
veys targeted at Cerulean Warblers were conducted in
2003 by biologists on several national forests, and on
national wildlife refuges and state lands in New York
and Pennsylvania.

The Breeding Season Conservation Group plans to
develop a vision and goals for long-term sustainability
of Cerulean Warblers within the context of integrated
ecosystem conservation, to facilitate establishment of
an Appalachian bird conservation partnership, and
to develop habitat conservation and management
recommendations for Cerulean Warbler that can be
incorporated into management plans for public and
private forestlands within their range. Meaningful
and promising discussions have already begun on
development of a multistate conservation agreement
that addresses Cerulean Warbler, based on the State
Conservation Agreement model developed by the
USFWS and the International Association of Fish and
Wildlife Agencies (IAFWA). To date, eight states have
expressed interest in pursuing this strategy.

The Non-Breeding Season Group, El Grupo
Ceruleo,  promotes a multispecies approach to habi-
tat conservation on the wintering grounds, which
includes other at-risk species that co-occur with
Cerulean Warblers. Other goals are to develop a
network of observers and a database to compile
documented observations of Cerulean Warblers and
better define their winter range, to conduct a regional
analysis of habitats and other available information to
assess threats and conservation coverage, to develop
and encourage field research on Cerulean Warbler
winter ecology and response to land-use changes,
and to identify and encourage opportunities for
outreach and education to communicate awareness
of nonbreeding-ground and migratory bird issues,
thereby promoting linkages between countries. In
March 2003, this group met in Ecuador with bi-
ologists from throughout northern South America to
discuss conservation of the Cerulean Warbler, other
Neotropical migratory birds, and resident bird spe-
cies of concern. They have already made substantial
progress toward achieving several goals, including
compilation of existing information on Cerulean
Warbler on its wintering grounds, and development
of a Geographic Information System database that
will allow for assessment and monitoring of Cerulean
Warbler habitats. The U.S. Department of Agriculture
Forest Service (USFS) and The Nature Conservancy
(TNC) recently joined together to provide funding for
South American biologists to conduct new research on
Cerulean Warblers, starting in winter 2003 and 2004.

The foundation was laid at the NCTC workshop
to continue coordinated and collaborative actions
on behalf of the species. Committees were formed to
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further the tasks identified by the work groups, and a
steering committee was appointed to spur action and
chart future activities and directions. To publicize and
build support for their mission, CWTG members have
presented goals and strategies for Cerulean Warbler
conservation at several forums, including meetings
of the North American Bird Conservation Initiative’s
National Steering Committee, the Northeast and
Southeast Working Groups of Partners in Flight, and
the Migratory Bird Committee of IAFWA.

The CWTG is energized and seeking opportuni-
ties to further its work through new partnerships. To
date, this effort has drawn participation and coopera-
tion from USGS; USFWS; Canadian Wildlife Service;
National Park Service; USFS; Tennessee Valley
Authority; state wildlife agencies from Kentucky,
Maryland, Missouri, Ohio, Pennsylvania, Tennessee,
and West Virginia; IAFWA; NCASI; American Forest
and Paper Association; MeadWestvaco  Corporation;
Weyerhaeuser  Company;  Plum Creek Timber
Company; Anderson-Tully  Company; International
Paper Company; Wildlife Management Institute;
Partners in Flight; National Fish and Wildlife
Foundation; American Bird Conservancy; TNC;

CLO; Birdlife  International; Instituto von Humboldt;
Fundacion  Jocotoco; and a variety of universities,
including University of Tennessee, University of
Georgia, West Virginia University, University of
Maryland, Ball State University, Ohio State University,
Queens University, Dartmouth College, Universidad
de 10s  Andes, and Universidad National  de Colombia.
Clearly, this is an effort that not only spans the eastern
United States, but crosses international borders as
well.

The Cerulean Warbler Technical Group is mov-
ing forward on the premise that the most successful
conservation efforts are those that bring together
broad partnerships and leave persona1 agendas out-
side the door. This partnership is founded on the
combined perspectives and resources of industry,
state and federal government, nongovernmental
organizations, and universities, in the United States
as well as in Canada and South America. The CWTG
is dynamic, strong, and effective, and has already
made significant achievements, promising much for
the conservation of Cerulean Warblers and of forest
songbirds in general.


