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Executive Summary

The golden-cheeked warbler (Dendroica chrysoparia) was listed as federally endangered in
1990. Habitat loss and fragmentation due to juniper clearing, urban encroachment, and lack of
oak recruitment, and an increasing threat of brown-headed cowbird parasitism, were given as the
primary threats to the species at the time of listing. Herein we provide the scientific evaluation
for the 5-year status review of the golden-cheeked warbler. We compiled, summarized, and
evaluated available information on the warbler to provide a foundation for U.S. Fish and Wildlife
Service’s assessment of the species’ status, the first such review since 1990.

In the spring and summer, golden-cheeked warblers breed in woodlands of central Texas that
contain a mix of mature Ashe juniper (Juniperus ashei) and oak (Quercus spp.) and provide
necessary food and nesting resources. Since 1990, potential breeding habitat for golden-cheeked
warblers has been mapped using satellite imagery. Estimates for the amount of habitat have
ranged from approximately 215,066 to 1.77 million ha (531,440 to 4.37 million ac). Differences
in estimates are primarily due to methods used for delineating habitat (e.g., the specificity or
generality of the author’s definition of potential habitat). However, patterns of habitat
distribution are relatively consistent across mapping projects regardless of delineation methods:
smaller, isolated patches of habitat are more prominent in the northern portion of the range while
larger, contiguous patches occur in the south.

The warbler winters in the highlands of Mexico and Central America and is typically found in
pine-oak (Pinus-Quercus spp.) forests of the region. This Central American pine-oak forest
ecoregion covers approximately 9.7-11.1 million ha (24.0-27.4 million ac) from southern
Mexico into Nicaragua, with the majority occurring in Honduras and Guatemala. Less than 2.7
million ha (6.6 million ac) of the ecoregion are estimated to be forested. Within the ecoregion
there is an estimated 1.95 million ha (4.8 million ac) of wintering habitat for the warbler.

In 1976, Pulich provided the first range-wide warbler population estimate of 14,950 individuals.
This value was the product of warbler densities from 3 study sites and on-the-ground estimates
of the amount of potential habitat. All range-wide population estimates made since that time
have been based on the same general method (i.e., the product of warbler territory densities and
amount of potential habitat), using territory density estimates derived from a limited number of
study sites and the amount of potential habitat estimated from satellite imagery. In 1990, just
prior to the species being listed as federally endangered, researchers estimated a population size
of 9,644-32,032 individuals. Post-1990 estimates suggest 40,890-228,426 individuals could
potentially occur on the breeding grounds. At the time of this review’s completion, there were
no published, reliable population estimates for the species beyond raw extrapolation. However,
survey data from 2004 through 2009 suggests a minimum population number of 8,759
individuals. Approximately half this value is based on population estimates from long-term
research at Fort Hood Military Reservation, Camp Bullis Training Site, and Balcones
Canyonlands National Wildlife Refuge. The remaining number consists of individual warblers
detected and counted during surveys on numerous public and private properties covering a
relatively small portion of the potential habitat in the breeding range.



Across the breeding range, the variability in the known number of confirmed individuals or
territories is mainly related to survey effort. Thus far, survey effort has focused on a relatively
small fraction of the species’ range. For example, Recovery Region 3 encompasses Fort Hood
and contains about 5-10% of the species’ potential habitat, yet recent population estimates
suggest this region supports an estimated 4,482 breeding males, or approximately 51% of the
known population. Regions 7 and 8, however, contain 35-55% of the species’ potential breeding
habitat, yet combined estimates from surveys within these regions account for about 5% of the
known population. Given that the amount of potential habitat on and surrounding Fort Hood is
approximately 5-10% of the total potential habitat across the breeding range, it is unlikely that
Fort Hood harbors half the existing population of golden-cheeked warblers as suggested in our
compilation of known and estimated warbler numbers. Rather, the relative lack of warbler
population estimates from other areas in the breeding range reflects the fact that both the species
and the habitat have not been well studied outside of Fort Hood.

Habitat loss and fragmentation continue to be the primary threat to the species. Habitat patch
size appears to be an important variable influencing warbler habitat occupancy, abundance, and
reproductive success. Patches of otherwise suitable habitat that are below a threshold of
approximately 20 ha (50 ac) are not likely to successfully support breeding warblers in some
parts of the breeding range. As landscapes throughout the breeding range continue to be
fragmented by urbanization and the subdividing of large farms and ranches, it will become
increasingly common for patches of breeding habitat to fall below this patch-size threshold. In
addition, the loss and subsequent lack of oak recruitment into existing breeding habitat is likely
to emerge as a greater threat to the species than was realized in 1990. Mortality of mature trees
from oak wilt is prevalent throughout the central portion of the warbler’s breeding range.
Additionally, browsing pressure from increased densities of white-tailed deer and exotic
ungulates is a primary factor in suppressing the recruitment of trees. The deterioration of oak
canopy and shifting species composition resulting from these factors may result in reduced
ability of the habitat to support breeding warblers.

While direct trend data are not available, indirect measures suggest an overall loss in breeding
habitat of 5-10% since 1990. However, post-1990 estimates of woodland cover suggest a larger
amount of habitat existed in 1990 than originally approximated. Most habitat loss has occurred
in areas experiencing high rates of urban development. Between 1992 and 2001, land classified
as woodland declined by approximately 116,421 ha (287,683 ac) throughout the species breeding
range, which amounts to a 5.7% range-wide net loss of the land cover type likely to contain
suitable breeding habitat for the species. The greatest proportional losses were in the central and
southeastern regions of the breeding range. Although these conversions are not specific to
golden-cheeked warbler habitat, the relative shifts provide an index for the portion of breeding
habitat that was likely lost during this period. Adequate information did not exist at the time of
this writing to directly determine habitat loss between 2001 and the base year for this review
(2009), although we can assume through the conversion of private farms and ranches to other
uses, the fragmentation of large ownership parcels into smaller parcels, the increasing human
population and increasing building activity that continued development in these regions has
resulted in further losses to the species’ breeding habitat.
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Habitat loss and fragmentation also threaten pine-oak forests on the wintering grounds.
Although difficult to quantify, habitat loss and fragmentation are primarily due to urban
development, fires, and the extraction of timber, charcoal, and firewood. Between 1990 and
2005, the United Nations Food and Agriculture Organization estimated average annual forest
loss for each country was estimated at 318,667 ha/year (787,443 ac/year) in Mexico, 54,000
ha/year (133,437 ac/year) in Guatemala, 5,000 ha/year (12,355 ac/year) in El Salvador, 182,667
ha/year (451,380 ac/year) in Honduras, and 90,000 ha/year (222,395 ac/year) in Nicaragua
(Table 7.7). These numbers, however, are for all forest cover types and are not specific to
golden-cheeked warbler winter habitat.

Public and protected properties managed by various Federal, state, and local agencies or
organizations, account for approximately 176,472 ha (436,072 ac) of land in the golden-cheeked
warbler’s breeding range, of which approximately 71,282 ha (176,142 ac) is woodlands and,
thus, potential warbler habitat. Protected areas represent 4% of the total potential habitat in the
breeding range and the majority of it occurs on Fort Hood, Balcones Canyonlands Preserve, and
Balcones Canyonlands National Wildlife Refuge. There are numerous protected areas along the
Sierra Madre Oriental of eastern Mexico and into Central America where the golden-cheeked
warbler migrates and winters, including biosphere reserves, national parks, and nature parks.
The Alliance for the Conservation of Mesoamerican Pine-Oak Forests estimates approximately
7.4% of potential habitat exists in protected areas on the wintering grounds.

Increased focus on research, management, and incentive programs since the warbler’s listing in
1990 have provided some benefit to the species. Several long-term studies in the breeding range
have improved our understanding of the warbler’s demography and behavior while additional
short-term studies have expanded our understanding of habitat use at a variety of locations
throughout the range. However, a lack of dependable range-wide estimates of productivity and
survival, and limited knowledge of how habitat characteristics contribute to variation in those
estimates, restricts our ability to understand current and future threats to the species. Estimates
of survival are further confounded by limited knowledge of dispersal dynamics. Additional
research is needed on the warbler’s population size and distribution, dispersal dynamics, and
factors that influence productivity and survival to fully evaluate the species’ status and to inform
and direct the recovery of the species.
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Chapter 1. Introduction

1.1 Background

The golden-cheeked warbler (Dendroica chrysoparia) is a neotropical migratory songbird that
breeds in the mixed evergreen-deciduous woodlands of central Texas and winters primarily in
pine-oak forests in the highlands of Chiapas, Mexico, and parts of Central America. The U.S.
Fish and Wildlife Service (USFWS) published an emergency rule on 4 May 1990 to list the
species as endangered, citing “ongoing and imminent habitat destruction” as a significant risk to
the species (55 FR 18844). A proposed rule to permanently list the species as endangered was
published concurrently with the emergency rule (55 FR 18846), followed by the final rule of
endangered status on 27 December 1990 (55 FR 53154). Habitat loss and fragmentation due to
urban encroachment and juniper clearing, along with an increasing threat of brown-headed
cowbird parasitism, were cited as the primary threats to the species at the time of listing (55 FR
53154).

The Endangered Species Act of 1973, as amended (ESA; 16 U.S.C. 1531-1544), requires
periodic reviews regarding the status of threatened or endangered species. The reviews include
summaries and evaluations of the best scientific and commercial information available, either
since the original listing or the last status review, to determine whether a change in the species
listing status is warranted. No reviews of the golden-cheeked warbler status have been
conducted since the species’ listing (i.e.,Wahl et al. 1990), although a Recovery Plan was
developed in 1992 (USFWS 1992). The USFWS announced the initiation of a 5-year status
review for the warbler on 21 April 2006 and requested new information on the species’ biology,
habitat conditions, conservation measures, and threat status and trends since the time of listing
(71 FR 20714).

The USFWS, in conjunction with the Texas Parks and Wildlife Department (TPWD), issued a
Request for Proposal (RFP) in 2007 for assistance in accumulating, summarizing, and evaluating
information for the 5-year status review of the golden-cheeked warbler. The contract was
awarded in August 2008 to Texas A&M Institute of Renewable Natural Resources, a unit of
Texas AgriLife Research and Texas AgriLife Extension within the Texas A&M System.

1.2 Objectives

This document serves as the scientific evaluation for the 5-year status review of the golden-
cheeked warbler. The purpose of a 5-year review is to determine (1) whether the species
population is increasing, decreasing, or stable; (2) whether existing threats are increasing, the
same, reduced, or eliminated; (3) if there are any new threats; and (4) if new information or
analysis calls into questions any of the conclusions in the original listing determination. In
addition, the review provides analysis of 5 factors used by USFWS to determine a species’
listing status:

(A)the present or threatened destruction, modification, or curtailment of its habitat or range

(B) overutilization for commercial, recreational, scientific, or educational purposes
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(C) disease or predation
(D) the inadequacy of existing regulatory mechanisms
(E) other natural or manmade factors affecting its continued existence

While the scientific evaluation provides information on the species’ biology, population, and
threats to the species, it does not make recommendations as to the listing status of the species.
The final review and recommendations regarding the species’ status iS the responsibility of the
USFWS.

1.3 Authors and Review Panel

1.3.1 Status Review Team

The Status Review Team is formed by the primary drafting authors of this document. Our overall
approach was to accumulate, summarize, and evaluate existing information on the golden-
cheeked warbler, with a focus on research conducted and reports written since the last status
review (i.e., Wahl et al. 1990). We included information that was available prior to 1990 to
provide background and context where needed. We collected no new data for this review, nor
conducted analyses beyond basic summary statistics. We noted information gaps in the text
where existing data was not adequate to reach reliable conclusions.

Members of the Status Review Team are:

Michael L. Morrison, Principal Investigator, Professor and Caesar Kleberg Chair, Texas A&M
University

Neal Wilkins, Director, Texas A&M Institute of Renewable Natural Resources

Julie E. Groce, Extension Program Specialist, Texas A&M Institute of Renewable Natural
Resources

Heather A. Mathewson, Research Associate, Texas A&M Institute of Renewable Natural
Resources

1.3.2 Review Panel

The scientific evaluation required the efforts of a Status Review Team, headed by the Principal
Investigator, and a Review Panel. The Review Team collected, catalogued, and summarized the
existing scientific and commercial data related to the status of the species and various threats. A
14-person panel of experts was recruited by the Review Team and approved by TPWD and the
USFWS to assist with enhancing the quality of the review. The panel identified additional data
sources, assisted in interpretation of the data, and provided critical reviews of the evaluations and
conclusions in the final report. Members of the review panel included land managers, wildlife
biologists, and other scientists with expertise appropriate to one or more of the issues associated
with golden-cheeked warbler populations or habitat. The Status Review Team and the Review
Panel met 3 times over the course of this project and communicated outside of those meetings by
phone or email.
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Members of the Review Panel are:

Bill Armstrong, Texas Parks and Wildlife Department
Susan Baggett, Natural Resources Conservation Service
David Diamond, Missouri Resource Assessment Partnership
Craig Farquhar, Texas Parks and Wildlife Department
Oliver Komar, SalvaNATURA Fundacion Ecologica

Cal Newnam, Texas Department of Transportation

Lisa O’Donnell, City of Austin

Rebecca Peak, The Nature Conservancy

Chuck Sexton, US Fish and Wildlife Service

Fred Smeins, Texas A&M University

Todd Snelgrove, Texas A&M Institute of Renewable Natural Resources
Terry Turney, Texas Parks and Wildlife Department

David Wolfe, Environmental Defense Fund

Butch Weckerly, Texas State University

Christina Williams, US Fish and Wildlife Service

1.3.3 Peer review

The Review Panel reviewed the document before final submission to the USFWS. Drafts of the
final report were not distributed beyond the members of the Review Panel. Peer review of the
final report is the sole responsibility of TPWD and USFWS.

1.4 Scientific information and data quality

The Status Review team collected and summarized >570 documents on golden-cheeked warblers
and related topics. Information presented herein consists of peer-reviewed scientific literature,
agency reports, unpublished manuscripts, available archives of published and unpublished data,
and a variety of public records. There is a limited amount of peer-reviewed literature specific to
golden-cheeked warblers and it was necessary to use all sources of information to fully represent
the current body of knowledge. Information on study design and survey methodology is
explained throughout the document to qualify inferences drawn from the results.

Of the documents collected, roughly 350 documents were directly related to golden-cheeked
warblers or their habitat. Approximately 23% of these documents were peer-reviewed, 40%
were agency reports, 8% were theses or dissertations, 5% were book chapters, and the remaining
13% were gray literature.

1.5 Organization of the Scientific Evaluation

This document provides background and biological information regarding the golden-cheeked
warbler along with discussion of threats to the species. Threats to the species are best
understood within the context of the species biology and ecology. Thus, chapters 1-6 provide
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background information on golden-cheeked warbler distribution, biology, demographics, habitat
associations, and estimates of population and habitat extent. Chapter 7 follows with an in-depth
analysis and discussion of threats to the species, providing new information and supplementing
information presented in previous chapters. The final chapter discusses current recovery efforts
and future research needs.

1.6 Acknowledgements

We thank Tiffany McFarland and Justin Cooper for their extensive participation in the
development and completion of this report. Dianne Dessecker and Chris Lituma contributed
significantly to management and compilation of literature. Numerous graduate students from
Texas A&M Wildlife and Fisheries Department assisted with the review and summary of many
documents: Andy Campomizzi, Constanza Cocimano, Shannon Farrell, Mark Hutchinson,
Jessica Klassen, and Ardath Lawson. Melissa Lackey provided information and text regarding
golden-cheeked warbler vocalizations. In addition, we thank Kevin Skow and Amanda Dube,
with the Institute of Renewable Natural Resources, for their GIS support.

15



Chapter 2. General Ecology

2.1 Physical Appearance and Molts

The golden-cheeked warbler (Dendroica chrysoparia) is a medium-sized wood warbler,
weighing approximately 10 g and measuring 12-13 cm long (Pulich 1976, Ladd and Gass 1999).
Mature male warblers have bright yellow cheeks with a thin black stripe extending horizontally
from either side of the dark brown eye. The upper breast, throat, and crown are black. The back
is black with fringing of olive-yellow, the tail is black above with white underneath, and the
wings are black with two white wing bars. The belly is white with black streaking on the flanks.
Mature females are similar overall but the back is olive-green and the yellow is paler. Juveniles
are similar in coloring to the adult female (Sclater and Salvin 1902, Pulich 1976, Pyle 1997).

Mean warbler weights reported by Pulich (1976) during the breeding season were 10.19 g for
males (n = 7) and 9.28 g for females (n = 11). Shortly after hatching, nestlings weighed 1.5 g (n
= 2), and after 8 to 9 days weighed 9.2 g (n = 7). Weights of birds sampled in Chiapas, Mexico,
mid-August to early September averaged 10.3 g for adult males (n = 3), 9.6 g for 1 adult female,
and 9.4 g for 1 immature male (Pulich 1976).

Adult birds undergo one complete post-breeding molt (prebasic molt complete) on the breeding
grounds between May and August before migrating south, and one partial pre-breeding molt
(definitive prealternate molt partial) on wintering grounds between January and April before
migrating north. Hatch-year birds undergo a partial molt (prebasic I molt partial) on the breeding
grounds from May to August before migrating south (Sclater and Salvin 1902, Pulich 1976, R.
Peak, personal communication). See Appendix 2.A for a detailed molt schedule.

2.2 Systematics

Scientific name: Dendroica chrysoparia

Common Names: Golden-cheeked warbler, Chipe caridorado, Chipe cachetidorado
Order: Passeriformes

Family: Parulidae

Subfamily: Parulinae (American Ornithologist” Union [AOU] 1983)

The golden-cheeked warbler was first described by Sclater and Salvin (1860) from a specimen
collected in Guatemala in 1859. Mengel (1964) proposed that the golden-cheeked warbler
evolved from an ancestral form of black-throated green warbler (Dendroica virens) as part of a
larger superspecies complex (virens complex) that speciated during the Pleistocene because of
habitat fragmentation by glaciation events. This complex includes the black-throated green
warbler, black-throated gray warbler (D. nigrescens), Townsend’s warbler (D. townsendi),
hermit warbler (D. occidentalis) and golden-cheeked warbler. This vicariance model garnered
support owing to plumage, song, and habitat similarities among the complex (Stein 1962,
Mengel 1964). Evidence from plumage, song, and skeletal measures were inconclusive as to
when golden-cheeked warblers diverged from the virens complex lineage (Stein 1962, Mengel
1964, Rising 1988). Phylogenetic analyses have not included golden-cheeked warblers because
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of their rarity and endangered status and it is unknown when they diverged relative to the other
species in the complex (Bermingham et al. 1992, Lovette and Bermingham 1999).

Although hermit and Townsend’s warblers regularly hybridize (Jewett 1944, Rohwer and Wood
1998), there have been no reports of golden-cheeked warblers hybridizing with any other
species. Because the golden-cheeked warbler breeding range does not overlap with other species
in the virens complex, hybridization is unlikely.

2.3 Geographic Distribution

2.3.1 Breeding Range

The breeding range of the golden-cheeked warbler (hereafter warbler) is restricted to central
Texas primarily occurring on the eastern half of the Edwards Plateau and southern half of the
Cross Timbers ecoregions (Fig. 2.1; as delineated by Griffith et al. 2004). Warbler occurrence is
dependent upon the presence of woodlands comprised of Ashe juniper (Juniperus ashei) and oak
(Quercus spp.; hereafter mixed woodlands) where juniper is of sufficient age to provide nesting
material (see Chapter 4). Distribution of mixed woodlands w