
IN THE UNITED STATES DISTRICT COURT 

WESTERN DISTRICT OF TEXAS 
AUSTIN DIVISION 

GENERAL LAND OFFICE OF THE STATE 
OF TEXAS, 

Plaintiff, 

v. 

UNITED STATES FISH AND WILDLIFE 
SERVICE, et al. 

Defendants. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

No.  A-17-CA-00538-SS 

[CORRECTED] SECOND AMENDED COMPLAINT  
FOR DECLARATORY AND INJUNCTIVE RELIEF* 

Plaintiff General Land Office of the State of Texas (“TXGLO” or “Plaintiff”) files this 

Corrected Second Amended Complaint against Defendants due to their ongoing violation of federal 

law involving Endangered Species Act regulation of the Golden-Cheeked Warbler.   

INTRODUCTION 

1. This is an action for declaratory judgment and injunctive relief by the TXGLO

against the U.S. Fish and Wildlife Service (sometimes referred to hereinafter as the “Service”), 

and the U.S. Department of the Interior, as well as Ryan Zinke, Greg Sheehan, and Amy Lueders 

in their official capacities (collectively “Federal Defendants”) for violating statutory law.  Federal 

Defendants violated the Endangered Species Act (“ESA”) (16 U.S.C. §1531, et seq.) and its 

implementing regulations (50 C.F.R. §424.01, et seq.), as well as the Administrative Procedure 

Act (“APA”) (5 U.S.C. §551 et seq.) by: 1) maintaining the Golden-Cheeked Warbler (“Warbler”) 

in endangered status for over 26 years while simultaneously failing to designate critical habitat; 2) 

* Plaintiff inadvertently omitted the exhibits when filing the Second Amended Complaint [Dkt.
40]. Accordingly, Plaintiff is correcting its filing by including the exhibits herewith.
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2. failing to delist the Warbler in response to the 2015 Petition to Delist and supporting 

2015 study produced by the Texas A&M Institute of Renewable Natural Resources (“Delisting 

Petition”); and 3) failing to comply with the National Environmental Policy Act (“NEPA”), both 

before listing the Warbler as endangered and prior to denying the Delisting Petition.   

JURISDICTION AND VENUE 

2. This Court has jurisdiction over the subject matter of this action pursuant to 28 

U.S.C. §1331 (federal question jurisdiction), §1346(a)(2) (civil action against the United States), 

§2201 (authorizing declaratory relief), §2202 (authorizing injunctive relief), 16 U.S.C. §1540(c), 

(g) (actions arising under the ESA), and 5 U.S.C. §702 (providing for judicial review of agency 

action under the Administrative Procedure Act).   

3. On March 1, 2017, more than 60 days prior to the filing of the instant complaint, 

Plaintiff provided Defendants written notice of violation in accordance with 16 U.S.C. 

§1540(g)(2)(C).  Defendants did not respond to the 60-day notice.  A true and correct copy of 60-

day notice is attached hereto as Exhibit 1 and hereby incorporated by reference.  Plaintiffs have 

receipts for the delivery of the 60-day notice to all Defendants, and delivery confirmation is 

attached hereto as Exhibit 2, which is hereby incorporated by reference. 

4. Venue in this judicial district and division is proper under 5 U.S.C. §703 and 28 

U.S.C. §1391(e)(1) because the Plaintiff resides in Austin, and 16 U.S.C. §1540(g)(3)(A) because 

the violation occurred in this district.  Furthermore, the venue of this judicial district and division 

is appropriate under 28 U.S.C. §1391(e)(1)(B) because the primary authors of the decision denying 

the Plaintiff’s Petition to Delist were staff members of the Service’s Austin Ecological Services 

Field Office in Austin at the time of the denial. 
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5. Declaratory relief is authorized by 28 U.S.C. §§2201 and the Federal Rules of Civil 

Procedure, Fed.R.Civ.P. 57.  Injunctive relief is authorized by 28 U.S.C. §§2202 and the Federal 

Rules of Civil Procedure, Fed.R.Civ.P. 65.   

PARTIES 

A, PLAINTIFF 

6. Plaintiff TXGLO is the oldest state agency in Texas and, among other things, is 

charged part maximizing revenues from Texas public lands dedicated to the Permanent School 

Fund.  TXGLO derives those revenues from the sale and mineral leasing of public school lands, 

which under the Texas Constitution flow to the Permanent School Fund via TXGLO.  T.X. Const. 

Art. VII §5(g).  TXGLO also owns and maintains State Veterans Homes that provide care and 

dignity for veterans, their spouses, and Gold Star parents, as well as State Veterans Cemeteries to 

honor those who have served.   

7. TXGLO owns or maintains public school lands which contain Warbler habitat.   

8. The ability of TXGLO to maximize revenues from Texas public school lands, and 

to maintain State Veterans Cemeteries and State Veterans Homes to a high standard is undermined 

by restrictions imposed due to the presence of Warblers on TXGLO property.   

9. The presence of Warblers on TXGLO property has lowered the market value of 

those properties.   

10. The presence of Warblers on TXGLO property subjects certain TXGLO’s actions 

on its property to the time consuming and costly requirements of Sections 7 and 9 of the ESA.   

11. Delisting the Warbler will provide immediate relief for the TXGLO because 

TXGLO property will no longer be affected by diminution in market value attributable to Warbler 
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presence on the property, and the property will no longer be subject to the time consuming and 

costly requirements of Sections 7 and 9 of the ESA.     

B. DEFENDANTS 

12. Defendant United States Fish and Wildlife Service is an agency of the Department 

of the Interior.  The Service has been delegated responsibility by the Secretary of the Interior for 

the day-to-day administration of the ESA, including listing of threatened and endangered terrestrial 

species and the designation of their critical habitat.  The United States Fish and Wildlife Service 

may be served at 1849 C. St., N.W., Washington, D.C. 20240. 

13. Defendant United States Department of the Interior is an agency of the United 

States.  Congress has charged the Department with administering the ESA for terrestrial species.  

The United States Department of the Interior may be served in accordance with FED. R. CIV. P. 

4(i)(2) by serving the United States Department of the Interior, 1849 C. St., NW, Washington, 

D.C. 20240. 

14. Defendant Ryan Zinke is the Secretary of the United States Department of the 

Interior.  He oversees the Department’s administration of the ESA and is sued in his official 

capacity.  Secretary Zinke may be served in accordance with FED. R. CIV. P. 4(i)(2) by serving 

Secretary Ryan Zinke, United States Department of the Interior, 1849 C St., N.W., Washington, 

D.C. 20240. 

15. Defendant Greg Sheehan is the Acting Director of the United States Fish and 

Wildlife Service.  He oversees the Service’s administration of the ESA and is sued in his official 

capacity.  Mr. Greg Sheehan may be served at 1849 C. St., N.W., Washington, D.C. 20240. 

16. Defendant Amy Lueders is Southwest Regional Director of the United States Fish 

and Wildlife Service.  She oversees the Service’s administration of the ESA with respect to a 
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region that includes the State of Texas and is sued in his official capacity.  Ms. Amy Lueders may 

be served at U.S. Fish and Wildlife Service, 500 Gold Ave., S.W., Albuquerque, N.M. 87102. 

17. All of the Federal Defendants are responsible for the violations alleged in this 

complaint. 

LEGAL FRAMEWORK 

Listing of Threatened or Endangered Species 

18. Before a species receives full protection under the ESA, it must be listed as 

“threatened” or “endangered.”  A “threatened” species is “any species which is likely to become 

an endangered species within the foreseeable future throughout all or a significant portion of its 

range.”  16 U.S.C. §1532(20).  An “endangered” species is one “which is in danger of extinction 

throughout all or a significant portion of its range.”  16 U.S.C. §1532(6).  The listing determination 

must be based on certain factors using the “best scientific and commercial data available.”  16 

U.S.C. §1533(b)(1)(A).  Economic or other factors may not be considered in making a listing 

determination.   

19. A species will be listed if it is endangered or threatened due to any one or a 

combination of the following factors:  

(1) The present or threatened destruction, modification, or curtailment of its habitat or 
range;  

(2) Overutilization for commercial, recreational, scientific, or educational purposes; 
(3) Disease or predation; 
(4) The inadequacy of existing regulatory mechanisms, or 
(5) Other natural or manmade factors affecting its continuing existence. 

50 C.F.R. §424.11(c)(1)-(5).   

20. Only listed “endangered” species are specifically protected by Section 9 of the 

ESA, which, among other things, makes it unlawful for any person to “take” such species.  See 16 

U.S.C. §1538(a)(1)(b).   
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21. The term “take” under the ESA means to “harass, harm, hunt, pursue, shoot, wound, 

kill, trap, capture, or collect, or attempt to engage in any such conduct.”  16 U.S.C. §1532(19). 

22. Congress applied the protections for endangered species found in 50 C.F.R. §17.21 

to threatened species1 if the Service applies those protections to rulemaking.  50 C.F.R. §17.31.  

23. Prohibited actions under the ESA include import or export, take, possession and 

specified other acts, including but not limited to engaging in interstate or foreign commerce, and 

sale or offering for sale a threatened or endangered species, as the case may be.  50 C.F.R. 

§17.21(a)-(f).   

24. Under Section 7 of the ESA, federal agencies must engage in a consultation process 

with the Secretary of the Interior if they believe their project on any property may affect 

endangered or threatened species. 

Delisting of Threatened or Endangered Species 

25. Every five years the Secretary of the Interior must conduct a status review of each 

listed species to determine whether a change in the species’ listing status is warranted. 16 U.S.C. 

§1533(c)(2)(A).  During such status reviews, the Secretary must determine whether any species 

should: (i) be removed from such list; (ii) be changed in status from an endangered species to a 

threatened species; or (iii) be changed in status from a threatened species to an endangered species.  

16 U.S.C. §1533(c)(2)(B).   

26. A species may be delisted if, after a review of the species, the best scientific and 

commercial data substantiates that the species is neither threatened nor endangered due to 

extinction, recovery, or if the original data for classification was in error.  50 C.F.R. 424.11(d). 

                                                            
1 With the exception of 50 C.F.R. §17.21(c)(5), which is not relevant to the instant matter. 
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27. The factors considered when delisting a species are the same as those when listing 

a species.  50 C.F.R. §424.11(d).  Additionally, a species may be delisted only if the best scientific 

and commercial data substantiates that the species is neither endangered nor threatened for one or 

more of the following reasons: (i) Extinction, (ii) Recovery, or (ii) Original data for classification 

in error. 50 C.F.R. §424.11(d)(1)-(3).   

Critical Habitat Designation  

28. The purpose of the ESA is to provide a way to conserve the ecosystems upon which 

endangered and threatened species depend upon.  16 U.S.C. §1531(b).    

29. To achieve that purpose, under Section 4 of the ESA, when listing a species as 

threatened or endangered, the government has a concurrent duty to designate critical habitat for 

that species “to the maximum extent prudent and determinable.”  16 U.S.C. §1533(a)(3)(A)(i).  

Critical habitat is defined as: 

(i)  the specific areas within the geographical area occupied by the 
species, at the time it is listed in accordance with the provisions of 
section 4 of this Act [15 U.S.C. §1533], on which are found those 
physical or biological features (I) essential to the conservation of the 
species and (II) which may require special management 
considerations or protection; and 
 
(ii)  specific areas outside the geographical area occupied by the 
species at the time it is listed in accordance with the provisions of 
section 4 of this Act [15 U.S.C. §1533], upon a determination by the 
Secretary that such areas are essential for the conservation of the 
species. 
 

16 U.S.C. §1532(5)(A).   

30. In the proposed and final listing rules, the Secretary must state his or her reasons 

for failing to designate critical habitat.  50 C.F.R. §424.12(a).  The Service defines “not prudent” 

as when any of the following situations exist: 
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(i) The species is threatened by taking or other human activity, 
and identification of critical habitat can be expected to increase the 
degree of such threat to the species; or 
 
(ii) Such designation of critical habitat would not be beneficial 
to the species, including for reasons that the present or threatened 
change to the species habitat or range does not pose a threat to the 
species, or whether any areas meet the definition of “critical 
habitat.” 
 

Designation of critical habitat is “not determinable” when one or both of the following situations 

exist: 

(i) There is insufficient data to perform required analyses; or 
 

(ii) The biological needs of the species are not sufficiently well known to 
identify any area that meets the definition of “critical habitat.” 
 

50 CFR § 424.12(a)(1) & (2).   

Consultation under the ESA 

31. In consultation with the Secretary of the Interior, federal agencies are required to 

ensure that any action they authorize, fund, or carry out “is not likely to jeopardize the continued 

existence of any endangered or threatened species or result in the destruction or adverse 

modification of [critical] habitat of such species.”  16 U.S.C. §1536(a)(2).  Section 7 of the ESA 

also requires a federal agency to consult with the Secretary at the request of a permit applicant, if 

the applicant “has reason to believe that an endangered species or a threatened species may be 

present in the area affected by his project and that implementation of such action will likely affect 

such species.”  16 U.S.C. §1536(a)(3).   

 32. Under Section 7, the Secretary must provide the consulting federal agency and 

applicant with a Biological Opinion summarizing the basis for the opinion and detailing how the 

project will impact a species or its critical habitat.  See 16 U.S.C. §1536(b)(3)(A).  If jeopardy or 

adverse modification is found, the opinion must suggest “reasonable and prudent alternatives” that 
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may be taken by the consulting agency or applicant to avoid jeopardy to the species or adverse 

modification of critical habitat.  Id.   

 33. If it is determined that the “taking of an endangered species or a threatened species 

incidental to the agency action” will not jeopardize the species’ continued existence or result in 

the destruction or adverse modification of critical habitat of such species, a written (incidental 

take) statement must be issued that (1) specifies the impact of such incidental taking on the species; 

(2) specifies those reasonable and prudent measures that are necessary or appropriate to minimize 

such impact; and (3) sets forth the terms and conditions with which the agency or applicant must 

comply to implement the specified measures.  16 U.S.C. §1536(b)(4)(B)(i), (ii) and (iv).   

Citizen Suits Under the ESA 

 34. The ESA’s citizen suit provision, 16 U.S.C. §1540(g), permits any person to 

commence a civil suit on his own behalf under several circumstances, one of which is a suit 

“against the Secretary where there is alleged failure of the Secretary to perform any act or duty 

under section 1533 of this title which is not discretionary with the Secretary.”  16 U.S.C. 

§1540(g)(1)(C).   

 35. The citizen suit provision negates the “zone of interests” test of prudential standing 

by broadly providing that “any person may commence a civil suit” to enforce the ESA.  16 U.S.C. 

§1540(g)(1); Bennett v. Spear, 520 U.S. 154, 164 (1997).   

Administrative Procedure Act 

 36. Pursuant to the APA, a court must hold unlawful and set aside agency action, 

findings, and conclusions that are: “(A) arbitrary, capricious, an abuse of discretion, or otherwise 

not in accordance with law.; (B) contrary to constitutional right, power, privilege, or immunity; 
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(C) in excess of statutory jurisdiction, authority, or limitations, or short of statutory right; [or] (D) 

without observance of procedure required by law.”  5 U.S.C. §706(2)(A)-(D).   

 37. Section 704 of the APA states that “[a]gency action made reviewable by statute and 

final agency action for which there is no other adequate remedy in a court are subject to judicial 

review.”  5 U.S.C. §704.   

National Environmental Policy Act 

 38. The National Environmental Policy Act (“NEPA”), 42 U.S.C. §4321, et seq., 

requires federal agencies to examine the environmental effects of proposed federal actions and to 

inform the public of the environmental concerns that went into the agency’s decision-making.  

Among other things, NEPA requires “to the fullest extent possible” all agencies of the federal 

government to prepare environmental impact statements (“EIS”) for any “major federal actions 

significantly affecting the quality of the human environment.”  42 U.S.C. §4332(C).  An EIS must 

include: 

(i)  the environmental impact of the proposed action, (ii) any adverse 
environmental effects which cannot be avoided should the proposal 
be implemented, (iii) alternatives to the proposed action, (iv) the 
relationship between local short-term uses of man’s environment 
and the maintenance and enhancement of long-term productivity, 
and (v) any irreversible and irretrievable commitments of resources 
which would be involved in the proposed action should it be 
implemented. 
 

Id.   

 39. NEPA implementing regulations provide federal agencies with the opportunity to 

prepare an environmental assessment (“EA”), which determines either that an EIS is required, or 

concludes with a finding of no significant impact, which terminates the agency’s NEPA 

obligations.  40 C.F.R. §1508.9.  Federal agencies must comply with NEPA “to the fullest extent 

possible.”  42 U.S.C. §4332.   
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 40. Until September 21, 1983, the Service prepared EAs for all endangered species 

listing actions.  48 Fed. Reg. 49244-02.  Acting upon recommendations from the Council on 

Environmental Quality, the Service adopted the Council’s judgment that Section 4 listing actions 

are exempt from NEPA review “as a matter of law.”  Id.    

FACTUAL ALLEGATIONS 

Regulatory History of the Warbler 

 41. The Warbler was first mentioned by the Service in a Notice of Review published 

on December 30, 1982, as a species under consideration for addition to the List of Endangered and 

Threatened Wildlife.  47 Fed. Reg. 251, 58459.  At that time, the Warbler was categorized as a 

species for which the Service had information indicating that a proposal to list the species was 

“possibly appropriate, but for which substantial data are not currently available to biologically 

support a proposed rule.  Further biological research and field study will usually be necessary to 

ascertain the status of the taxa in this category, and it is likely that some of the taxa will not warrant 

listing.”  Id. at 58454.  The Warbler remained in that category for both the September 18, 1985 

Review of Vertebrate Wildlife [50 Fed. Reg. 37958] and the January 6, 1989, Animal Notice of 

Review [54 Fed. Reg. 554].   

 42. On February 2, 1990, a petition was filed seeking an emergency listing for the 

Warbler, allegedly because the normal listing procedure could be “inadequate to protect the bird 

and its habitat from imminent destruction from clearing and development.”  55 Fed. Reg. 18846, 

18847.   

 43. On May 4, 1990, an emergency rule listing the Warbler as endangered was 

published concurrently with a proposed rule to provide for public comment.  In the proposed rule, 

the Service stated that after “an extensive review of the status of the golden-cheeked Warbler,” it 
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had determined that an “emergency posing a significant risk to the well-being of the golden-

cheeked Warbler” existed.  Id. at 18847.   

 44. In the proposed rule, the Service did not propose to designate critical habitat 

because it concluded that “critical habitat is not presently determinable.”  Id. at 18848.   

 45. The emergency rule cited past habitat loss and planned development in Travis 

County and the City of Austin as immediate threats to Warbler habitat, and also cited the risk of 

habitat destruction that might occur before the Warbler could go through the regular listing 

process.  55 Fed. Reg. 18844-45.  

 46. On December 27, 1990, the final rule listing the Warbler as endangered was 

published.  55 Fed. Reg. 53153.  In the final rule, the Service listed multiple areas and development 

projects posing threats to Warblers.  Id. at 53157-58.   

 47. In the final rule, the Service did not designate critical habitat.  The Service stated 

that “[c]ritical habitat for this species remains undeterminable at this time.”  Id. at 53156.  The 

Service noted that although satellite mapping was used to identify Warbler habitat, “all the specific 

elements of the habitat that are critical to the survival of the golden-cheeked Warbler are not 

known.”  Id.  The Service stated that biological studies were being conducted to address the issue, 

and gave a deadline of May 4, 1992, to determine and designate critical habitat.  Id.   

 48. As of the date of the filing of this Complaint, more than 25 years from the date the 

final listing rule was published, critical habitat for the Warbler has not been designated by the 

Service. 

2015 Petition to Delist the Golden-Cheeked Warbler 

 49. On June 29, 2015, a group of petitioners submitted to the Service a petition to delist 

the Warbler.  A true and correct copy of the Petition to Delist (“Petition”) is attached as Exhibit 3 

Case 1:17-cv-00538-SS   Document 56   Filed 02/13/18   Page 12 of 22



Plaintiff’s [Corrected] Second Amended Complaint  13 
 

and hereby incorporated by reference.  The petitioners included Texans for Positive Economic 

Policy, Susan Combs, the Texas Public Policy Foundation, and the Reason Foundation.  

 50. The Petition provided substantial new scientific information indicating that 

delisting the Warbler is warranted, based upon a 2015 study on the Warbler conducted by the 

Texas A&M University Institute of Renewable Natural Resources (“Texas A&M Study”).   

 51. Included in the Petition was evidence documenting almost five times more Warbler 

breeding habitat and roughly nineteen times more Warblers in existence than was known at the 

time of the listing.  See Petition, Ex. 3.   

 52. The Petition also provided scientific support showing that the Warbler does not 

currently meet the ESA’s definition of “endangered” or “threatened,” and is not today “in danger 

of extinction throughout all or a significant portion of its range,” and is unlikely to become so in 

the foreseeable future.  See Petition, Ex. 3. 

 53. Finally, the Petition pointed to research indicating that there is consensus among 

the scientific community that breeding Warblers inhabit a much wider range of habitat types than 

were identified in the early studies on which the Service relied in making its listing determination.   

Dismissal of Petition to Delist 

 54. On May 25, 2016, the Service issued a 90-Day Finding denying the Petition to 

Delist.  A true and correct copy of the 90-Day Finding is attached as Exhibit 4 and hereby 

incorporated by reference. 

 55. In its analysis of Listing Factor A (the present or threatened destruction, 

modification, or curtailment of the species’ habitat or range), the Service dismissed the Texas 

A&M Study as summarizing information already known to the Service and discussed in the most 

recent 5-year review, which the Service stated represents “the best available body of science 
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known to the Service pertaining to the Status of the Warbler.”  In the next line of its analysis, the 

Service states that it “recognizes that the modeling studies described in the 2015 Texas A&M 

[Study] do represent the most recent and comprehensive efforts to estimate range-wide Warbler 

habitat and population size to date.”  See 90-Day Finding, Ex. 4.   

 56. In its analysis of Listing Factor C (disease or predation), the Service states that the 

Petition’s claim that predation does not constitute a significant threat to the continued existence of 

the Warbler is refuted by the 2014 5-year review, which concluded that urbanization and habitat 

fragmentation “have likely resulted in increased rates of predation of Warbler nests by a wide 

variety of animal predators, especially rat snakes.”  The 2014 5-year review lists animals which 

have been known to prey on Warbler nests, which the Service acknowledges is a “natural 

occurrence in [Warbler] habitat.”  Extrapolating from this statement, the Service then states that 

increased urbanization leads to higher than normal levels of predation.  See 90-Day Finding, Ex. 

4.   

 57. In its analysis of Listing Factor D, the Service contends that “an estimated 29 per 

cent of existing breeding season habitat was lost between 1999-2001 and 2010-2011,” and cites 

“increasing urbanization” and “habitat loss” as reasons why the Warbler should not be delisted.  

See 90-Day Finding, Ex. 4.     

58. In its analysis of Listing Factor E, the Service states that “habitat fragmentation, 

habitat degradation, inappropriate habitat management practices, and excessive noise all contribute 

to reductions in overall Warbler habitat quality and present a real and significant threat to the long 

term viability of the species.”  The 90-Day Finding does not cite any instances in which these 

conditions have occurred.  See 90-Day Finding, Ex. 4. 

 59. The Service has never designated critical habitat for the Warbler.  
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 60. In the conclusion of the 90-Day Finding, the Service states that the Texas A&M 

Study “does not present substantial information not previously addressed in the 2014 five-year 

review for this species and does not offer any substantial information indicating that the petitioned 

action to delist the species may be warranted.”  See 90-Day Finding, Ex. 4. 

 61. The 2015 Texas A&M Study presents new information gathered after the 

publication of the 2014 five-year review, in particular that there approximately 5 times more 

Warbler breeding habitat than estimated at the time of the emergency listing in 1990, and 

approximately 19 times more Warblers than assumed at the time of the emergency listing in 1990.  

See Texas A&M Study, Ex. 7 at 4, 8.  The Texas A&M Study concluded that the listing of the 

Warbler was “based upon a fundamental misunderstanding of the existing abundance and 

population structure” of the Warbler.  Id. at 2.  

NEPA Compliance 

 62. The Service has acknowledged that it has not complied with the requirements of 

NEPA in connection with any of its actions regarding the Warbler.  55 Fed. Reg. 53153 at 53159.   

Harm to Plaintiff 

 63. The presence of Warblers on certain TXGLO property significantly impacts the 

market value of such property.  For example, on a 2,316.45-acre property located in Bexar and 

Kendall counties (“Rancho Sierra property”), approximately 84.5% of the property contains 

Warbler habitat.  Rancho Sierra Property Information, Ex. 5 at 25.   

 64. Clearing or development on the Rancho Sierra property would require a lengthy 

and costly mitigation process, and experts have estimated that the presence of Warbler breeding 

habitat diminishes the value of the property by approximately 35%.  Id. at 25; Rancho Sierra “As 

Is” Valuation, Ex. 6 at 75.   
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 65. The reduction in property value caused by the presence of Warbler habitat translates 

to less money available for fulfilling TXGLO’s mission to maximize revenues from Texas public 

school lands for the benefit of Texas schoolchildren. 

 66. The presences of Warblers on TXGLO property subjects certain TXGLO’s actions 

on its property to the time consuming and costly requirements of Sections 7 and 9 of the ESA.   

INJUNCTIVE RELIEF ALLEGATIONS 

 67. Plaintiff hereby realleges and incorporates by reference the allegations contained 

in Paragraphs 1 through 66 as though fully set forth herein. 

 68. If an injunction does not issue enjoining Defendants from maintaining the 

Warbler’s status as an endangered species under the ESA, Plaintiff will be irreparably harmed. 

 69. Plaintiff has no plain, speedy, and adequate remedy at law. 

 70. If not enjoined by this Court, Defendants will continue to enforce the Warbler’s 

status as an endangered species under the ESA in derogation of Plaintiff’s rights. 

 71. Accordingly, injunctive relief is appropriate. 

DECLARATORY RELIEF ALLEGATIONS 

 72. Plaintiff hereby realleges and incorporates by reference the allegations contained 

in Paragraphs 1 through 71 as though fully set forth herein.  

 73. An actual and substantial controversy exists between Plaintiff and Defendants as to 

their legal rights and duties with respect to Defendants’ obligations to comply with the ESA, 

NEPA, and the APA in the listing, refusal to delist, and failure to designate critical habitat for the 

Warbler.   

 74. This case is presently justiciable because Defendants’ failure to comply with these 

laws is the direct result of final agency action that has caused and will continue to cause immediate 

Case 1:17-cv-00538-SS   Document 56   Filed 02/13/18   Page 16 of 22



Plaintiff’s [Corrected] Second Amended Complaint  17 
 

and concrete injury to Plaintiff.  Plaintiff has a vital interest in knowing whether the Warbler’s 

continued listing as an endangered species under the ESA, from which flow statutory obligations 

and penalties affecting the Plaintiff, is statutorily valid.    

 75. Declaratory relief is therefore appropriate to resolve this controversy.  

CLAIMS FOR RELIEF  

First Claim for Relief 

Listing the Warbler as an Endangered Species Was Legally Impermissible Without a 
Concurrent Critical Habitat Designation and This Violation Continued for over 25 Years 

in connection with Each Subsequent Required Five-Year Review 
 

(Violation of 16 U.S.C. §1533(a)(3)(A)(i), 16 U.S.C. §1533(b)(2), 16 U.S.C. §1533(c)(2), 50 
C.F.R. §424.12,  

50 C.F.R. §424.19, and 50 CFR 424.21; Alternatively, 5 U.S.C. §706) 
 

 76. Plaintiff hereby realleges and incorporates by reference the allegations contained 

in Paragraphs 1 through 75 as though fully set forth herein.   

 77. Listing the Warbler as an endangered species was legally impermissible without 

concurrently designating critical habitat, in violation of 16 U.S.C. §1533(a)(3)(A)(i) and 16 U.S.C. 

§1533(b)(2).  This violation has continued for over 25 years because it forms the nucleus of a 

series of related and subsequent wrongful acts in connection with the Service’s failure to delist the 

Warbler during the required five-year reviews under 16 U.S.C. §1533(c)(2).  

 78. By listing the Warbler as endangered without concurrently designating critical 

habitat, and by maintaining the listing for more than twenty-five years thereafter in connection 

with the required five-year reviews, Defendants have violated not only the ESA’s statutory 

requirements but also the implementing regulations set forth in 50 C.F.R. §424.12, 50 C.F.R. 

§424.19, and 50 C.F.R . §424.21.  
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 79. Alternatively, Defendants have violated the APA by agency action which is 

arbitrary and capricious or otherwise not in accordance with law in listing the Warbler as 

endangered and maintaining its endangered status for over twenty-five years, including in 

connection with the required subsequent five-year reviews, without concurrently designating 

critical habitat.  5 U.S.C. §706(2)(A). Defendants’ action is reviewable under 5 U.S.C. §704.  

 80. By these acts or omissions Defendants violated 16 U.S.C. §1533(a)(3)(A)(i), 16 

U.S.C. §1533(b)(2), 16 U.S.C. §1533(c)(2), as well as 50 C.F.R. §§424.12, 424.19, 424.21, or 

alternatively, 5 U.S.C. §706(2)(A).  The listing of the Warbler as an endangered species under the 

ESA is therefore unlawful and invalid.  

Second Claim for Relief 

Failure to Delist the Warbler Based on the Scientific Data 
Presented in Petition to Delist, While Continuing to Refuse to Designate Critical Habitat 

 
(Violation of 16 U.S.C. §1533(b)(3)(A) 

and 50 C.F.R. §424.14(h)(1); Alternatively, 5 U.S.C. §706) 

 81. Plaintiff hereby realleges and incorporates by reference the allegations contained 

in Paragraphs 1 through 80 as though fully set forth herein.   

 82. In their 90-Day Finding, Defendants failed to take into account the substantial 

scientific or commercial information presented, in violation of 16 U.S.C. §1533(b)(3)(A).  By not 

considering the new and substantial scientific data presented in the Petition to Delist and 

accompanying Texas A&M Study, Defendants have violated not only the statutory requirement 

but also the implementing regulations set forth in 50 C.F.R. §424.14(h)(1).   

 83. Failing to delist the Warbler in Response to the Petition to Delist while continuing 

to refuse to designate critical habitat without sufficient justification is a violation of 16 U.S.C. 
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§1533(b)(3)(A), 50 C.F.R. §424.14(h)(1).  The Service’s negative 90-Day Finding on the Petition 

to Delist is therefore invalid.   

84. Alternatively, Defendants have violated the APA by agency action that is arbitrary, 

capricious, an abuse of discretion or otherwise not in accordance with law by failing to delist the 

Warbler in response to the Petition to Delist.  5 U.S.C. §706(2)(A).  

Third Claim for Relief 

Failure to Comply with NEPA 

(Violation of 42 U.S.C. §4332(C) and  
5 U.S.C. §706(2)(A)) 

 
 85. Plaintiff hereby realleges and incorporates by reference the allegations contained 

in Paragraphs 1 through 84 as though fully set forth herein.   

 86. In its final rule listing the Warbler as endangered under the ESA, the government 

categorically stated that NEPA does not apply to regulations adopted pursuant to section 4(a) of 

the ESA, and therefore prepared neither an Environmental Assessment nor an Environmental 

Impact Statement.  55 Fed. Reg. 53159.  Similarly, the government failed to comply with NEPA 

during the required subsequent five-year reviews, thereby continuing the original violation.  

Furthermore, the government’s failure to comply with NEPA in connection with the 2014 review 

constitutes a separate and independent violation of NEPA. In addition, the government failed to 

comply with NEPA in connection with the 90-Day Petition. Neither the ESA nor any other statute 

exempts listing decisions or five-year reviews from NEPA compliance, and therefore Defendants’ 

failures are a violation of the requirements of NEPA.   

 87. Defendants’ failure to comply with NEPA constitutes agency action that is arbitrary 

and capricious, an abuse of discretion, or otherwise not in accordance with law, in violation of 5 

U.S.C. §706(2)(B).  
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PRAYER FOR RELIEF 

THEREFORE, Plaintiff prays as to the First Claim for Relief: 

 That this Court declare the final rule listing the Warbler as an endangered species under 

the ESA violated the Defendants’ nondiscretionary duty under Section 4(a)(3)(i) of the ESA, 16 

U.S.C. §1533(a)(3)(A)(i), 16 U.S.C. §1533(b)(2), 16 U.S.C. §1533(c)(2) as well as 50 C.F.R. 

§424.12, 50 C.F.R. §424.19, and 50 C.F.R. §424.21 because Defendants listed the Warbler as 

endangered without concurrently  designating critical habitat and for more than twenty-five years 

afterward, through each required five-year review and through the date of this Complaint, while 

maintaining the Warbler’s endangered status or, alternatively, that the final rule is unlawful under 

5 U.S.C. §706 because Defendants’ listing of the Warbler without concurrently designating critical 

habitat while maintaining the endangered status of the Warbler for over twenty-five years was 

arbitrary, capricious, an abuse of discretion, or otherwise not in accordance with law.   

As to the Second Claim for Relief: 

That this Court declare the 90-Day Finding on the Petition to Delist violated 16 U.S.C. 

§1533(b)(3)(A), as well as 50 C.F.R. §424.14(h)(1), by the Service’s failing to consider the 

substantial scientific or commercial information available in deciding not to delist the Warbler, 

and is therefore unlawful, or alternatively, that Defendants’ failure to delist the Warbler in response 

to the Petition to Delist is unlawful because it was arbitrary, capricious, an abuse of discretion, or 

otherwise not in accordance with law under 5 U.S.C. §706(2)(A).  

As to the Third Claim for Relief: 

 That this Court declare the final rule listing the Warbler as an endangered species under 

the ESA is unlawful, and that the refusal to delist the Warbler in response to the Petition to Delist 

is unlawful, under 5 U.S.C. §706, because Defendants failed to comply with NEPA when listing 
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the Warbler as endangered and for more than twenty-five years afterward, through each required 

five-year review, and in connection with the denial of the Petition to Delist, through the date of 

this Complaint, while maintaining the Warbler’s endangered status. 

As to all Claims for Relief: 

 That this Court: 

 (a)  issue a judgment and order enjoining Defendants from enforcing or otherwise acting 

pursuant to the final rule listing the Warbler as endangered under the ESA; 

 (b)  issue a declaration that the continued listing of the Warbler is invalid;  

 (b)  award Plaintiff’s attorneys’ fees and costs to the extent permitted by law; and 

 (c)  grant such other relief as the Court shall deem just and proper. 

Dated: February 13, 2018   Respectfully submitted, 

       s/Robert Henneke  
      ROBERT E. HENNEKE 
      Texas Bar No. 24046058 
      rhenneke@texaspolicy.com 
      THEODORE HADZI-ANTICH 
      California Bar No. 264663 
      tha@texaspolicy.com 
      ERIN WILCOX 
      N.C. Bar No. 40078 
      ewilcox@texaspolicy.com 

TEXAS PUBLIC POLICY FOUNDATION 
      Center for the American Future 

901 Congress Avenue 
      Austin, Texas 78701 
      Telephone: (512) 472-2700 
      Facsimile: (512) 472-2728 
 
      Attorneys for Plaintiff  

General Land Office of the State of Texas 
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CERTIFICATE OF SERVICE 

 I hereby certify that on February 13, 2018, I electronically filed the foregoing with the 

Clerk of the Court for the United States District Court for the Western District of Texas by using 

the CM/ECF system, which will serve a copy of the same on the counsel of record. 

 

        s/Robert Henneke  
ROBERT HENNEKE 
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March 1, 2017 

VIA FEDERAL EXPRESS 
The Honorable Ryan Zinke 
Secretary of the Interior 
U.S. Department of the Interior 
1849 C Street, NW 
Washington, DC  20240 

VIA FEDERAL EXPRESS 
Dr. Benjamin N. Tuggle 
Southwest Regional Director 
U.S. Fish and Wildlife Service 
500 Gold Avenue, SW 
Albuquerque, NM  87102 

VIA FEDERAL EXPRESS 
The Honorable Jim Kurth 
Acting Director 
U.S. Fish and Wildlife Service 
1849 C Street, NW 
Washington, DC  20240 

RE: Notice of Intent to File Suit Concerning the status of the Golden-Cheeked Warbler 
under the Endangered Species Act 

Dear Secretary Zinke, Director Kurth, and Regional Director Tuggle: 

Pursuant to the citizen suit provision of the Endangered Species Act (“ESA”), 16 U.S.C. § 
1540(g)(2), this letter serves as a 60-day notice on behalf of the General Land Office of the State 
of Texas (“GLO”) of intent to sue the Secretary of the Interior (“Secretary”).  As detailed below, 
the Secretary has violated the ESA (16 U.S.C. § 1531, et seq.) and its implementing regulations 
(50 C.F.R. § 424.01, et seq.), as well as the Administrative Procedure Act (5 U.S.C. § 551 et seq.) 
by maintaining the Warbler in endangered status for over 26 years while simultaneously refusing 
to designate critical habitat, failing to adequately examine the new data contained in the 2015 
Petition to Delist (“Petition”) and supporting 2015 study produced by the Texas A&M Institute of 
Renewable Natural Resources (“Texas A&M Study”), and failure to prepare an Environmental 
Impact Study (“EIS”) prior to listing the Warbler as endangered. 

PARTIES 

The General Land Office of the State of Texas is the oldest state agency in Texas, established by 
the Constitution of the Republic of Texas.  Upon annexation by the United States, Texas retained 
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control of its public lands.  Texas constitutionally dedicated half of these public lands to the 
Permanent School Fund, which is maintained for the benefit of the public schoolchildren of the 
State of Texas.  T.X. Const. art. VII §2.  The GLO is responsible for maximizing revenues from 
Texas public school lands.  Tex. Nat. Res. Code Ann. §31.051.  Under the Texas Constitution, 
proceeds from the sale and mineral leasing of public school lands flow to the Permanent School 
Fund via the GLO.  T.X. Const. art. VII § 5(g).  The Texas Legislature established the School Land 
Board in 1939 to manage the sale and mineral leasing of Permanent School Fund lands.  The 
Commissioner of the Texas General Land Office chairs the School Land Board. 

Additionally, the GLO owns and maintains State Veterans Cemeteries to honor those who have 
served, as well as State Veterans Homes that provide care and dignity for veterans, their spouses, 
and Gold Star parents.  The ability of the GLO to maximize revenues from Texas public school 
lands, and to maintain State Veterans Cemeteries and State Veterans Homes to a high standard, is 
undermined by the restrictions imposed due to the presence of Warblers or Warbler habitat on 
GLO properties. 

For example, in Bexar and Kendall counties, GLO owns a 2,316.45-acre parcel of land – 
approximately 84.5% of which contains Warbler habitat.  In order to clear or develop the property 
under the Service’s mitigation program, GLO must replace every one acre of cleared land with 
three acres of Warbler habitat.  This encumbrance on the property makes development of the 
property vastly more expensive and significantly decreases its market value if sold, resulting in 
less money for the Permanent School Fund, State Veterans Cemeteries, and State Veterans Homes. 
In fact, after conducting three studies on the presence of Warbler habitat on this property, experts 
concluded that the presence of Warbler habitat decreased the property’s value an average of 43%. 

GLO also owns and leases 429 acres in Williamson County, approximately 5 miles east of Jonah. 
Warbler habitat is located throughout Williamson and surrounding counties.  

If the Service does not correct the noted deficiencies within 60 days of this notice, GLO will seek 
to have the challenged Negative Finding declared unlawful and set aside.  In addition, all other 
appropriate relief, including costs and fees, will be sought.   

BACKGROUND 

A. THE ESA 90-DAY FINDING

The ESA requires the Secretary of the Interior, acting through the U.S. Fish and Wildlife Service 
(“Service”), to the maximum extent practicable, within 90 days after receiving a petition to delist 
a threatened or endangered species under the ESA, make a finding as to whether the petition 
presents substantial information indicating that delisting may be warranted.  50 C.F.R. 
§424.14(b)(1).  If the Secretary makes a positive 90-day finding by determining that a petition 
presents substantial information indicating the petitioned action may be warranted, the Secretary 
is required to commence a review of the species’ status and make a determination as to whether 
listing is warranted.  This second determination is called a “12-month finding.”  If the Secretary 
makes a negative 90-day finding, the petition is rejected and no further review is conducted by the
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Making a positive 90-day finding is a low bar, as it simply triggers further review of the status of 
a species.  At the 90-day finding stage, the Secretary is required to determine only whether a 
petition presents substantial scientific information indicating that the petitioned action may be 
warranted.  Service regulations define “substantial information” as “that amount of information 
that would lead a reasonable person to believe that the measure proposed in the petition may be 
warranted.”  16 U.S.C. § 1543(b)(3)(A); 50 C.F.R. § 424.14(b)(1).  The Secretary does not 
critically analyze petitions, conduct additional research, or make a determination as to whether 
listing under the ESA is warranted at the 90-day finding stage.  See, e.g., Colorado River Cutthroat 
Trout v. Kempthorne, 448 F.Supp.2d 170, 176-77 (D.D.C. 2006) (recognizing the Service’s 
explicit acknowledgement, in the agency’s routine statement in 90-day findings on petitions, that 
it does not conduct additional research or subject the petition to rigorous critical review at the 90-
day finding stage).  In a 90-day review, the Service may utilize the information that it already has 
in its files regarding the species in addition to the information provided in the petition; however, 
the Service may not solicit or consider outside information and opinions.  E.g., Ctr. For Biological 
Diversity v. Morgenweck, 351 F.Supp.2d 1137 (D.Colo. 2004); Wildearth Guardians v. U.S. 
Secretary of the Interior, 2011 WL 1225547, *4, *7 (D.Idaho Mar. 28, 2011); McCrary v. 
Gutierrez, 2010 WL 520762 (N.D.Cal. Feb. 8, 2010). 

Importantly, it is well-established that a lower standard of evidence is required at the 90-day 
finding stage than is required to make a 12-month finding, because the question before the service 
at that preliminary stage is whether the petitioned action may be warranted, not whether it is 
warranted.  E.g., Moden v. U.S. Fish and Wildlife Serv. 281 F.Supp.2d 1193, 1203-4 (D.Or. 2003) 
(concluding that “the standard for evaluating whether substantial information has been presented 
by an ‘interested person’ is not overly-burdensome, does not require conclusive information, and 
uses the ‘reasonable person’ to determine whether…action may be warranted.”); Humane Society 
of the U.S. v. Pritzker, 2014 WL 6946022, *5-8 (D.D.C. Nov. 14, 2014) (summarizing case law 
verifying the lower evidentiary standard for a 90-day finding and determining that the agency was 
arbitrary and capricious in its failure to apply the correct evidentiary standard where there was 
“conflicting evidence” regarding the species and the agency’s “own conclusion regarding the need 
for more thorough analysis suggest[ed] that a reasonable person might conclude that a review of 
the status of the species concerned was warranted”); Ctr. for Biological Diversity v. Kempthorne, 
2008 WL 659822, *9 (D.Ariz. Mar. 6, 2008) (holding that “the application of an evidentiary 
standard requiring conclusive evidence in the context of a 90-day review is arbitrary and 
capricious”); Morgenweck, 351 F.Supp.2d at 1141; Colorado River Cutthroat Trout, 448 
F.Supp.2d at 176 (holding that the 90-day finding stage is intended to be a “threshold
determination” and a “less searching review”).

B. THE GOLDEN-CHEEKED WARBLER

On May 4, 1990, the Service listed the Warbler as endangered on an emergency basis, based upon 
its belief that the species was rare and that its breeding habitat was primarily limited to Travis 
County, Texas.  55 Fed. Reg. 18844.  The Service published the final rule listing the Warbler as 
endangered on December 27, 1990.  55 Fed. Reg. 53153.  Pursuant to the listing factors identified 
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agency.  A negative 90-day finding is then subject to judicial review.  16 U.S.C. § 
1533(b)(3)(C)(ii), 1540(g).  
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Listing Factor A (the present or threatened destruction, modification, or curtailment 
of its habitat or range): The Service stated “[w]idespread clearing of juniper as a range 
management practice and urban encroachment continue to threaten the golden-cheeked 
warbler and its habitat.”  At that time, the Service found the greatest rate of Warbler habitat 
loss had occurred in the southern and eastern portions of the Edwards Plateau.  The Service 
also cited habitat fragmentation due to highway construction, proposed residential and 
commercial developments, and proposed reservoirs and water delivery systems, as well as 
habitat loss in the Warbler’s winter territory in Mexico and Central America. 

Listing Factor B (overutilization for commercial, recreational, scientific, or 
educational purposes): The Service determined that none of these factors were present at 
the time of listing. 

Listing Factor C (disease or predation): The Service determined that it was difficult to 
assess the extent of next predation due to the difficulty in observing Warbler nests, but 
listed scrub jays, blue jays, crows, grackles, feral cats and dogs, rat snakes, raccoons, 
opossums, and squirrels as nest predators.  The Service noted that fire ants “could become 
a threat.” 

Listing Factor D (the inadequacy of existing regulatory mechanisms):  The Service 
determined that although the Warbler is protected under the Migratory Bird Treaty Act (16 
U.S.C. 703 et seq.) and was listed as a threatened species by the Texas Parks and Wildlife 
Department, making it illegal to “shoot or physically harm, possess, sell or transport” 
Warblers without a permit, there was not provision of the protection of habitat in the 
regulations.  The Service also noted that the City of Austin had limited power to protect 
Warbler habitat. 

Listing Factor E (other natural or manmade factors affecting its continued existence): 
The Service determined that “[h]abitat destruction that causes habitat fragmentation is an 
immediate threat to the golden-cheeked warbler.”  The Service also listed brown-headed 
cowbird parasitism and lack of reproduction of deciduous trees as factors affecting the 
continued existence of the Warbler. 

55 Fed. Reg. 53153-60. 

Essentially, the listing decision was based on the following key assumptions: (1) habitat loss and 
fragmentation due to urbanization and range clearance would continue unchecked; (2) current 
protections under the Migratory Bird Treaty Act and the Texas’ endangered species law were 
insufficient to protect Warbler habitat; and (3) predation might occur, although the difficulty in 
observing Warblers made this uncertain.   

Secretary Zinke, Director Kurth, and Regional Director Tuggle 
Page 4 

in the ESA, the Service provided the following justifications for the listing of these species as 
endangered: 
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A. FAILURE TO DESIGNATE CRITICAL HABITAT IS INCONSISTENT WITH
CONTINUED LISTING

The ESA defines “critical habitat” as either “the specific areas within the geographical area 
occupied by the species, at the time it is listed in accordance with the provisions of section 1533 
of this title, on which there are found those physical or biological features (I) essential to the 
conservation of the species and (II) which may require special management considerations or 
protection,” and “specific areas outside the geographical area occupied by the species at the time 
it is listed in accordance with the provisions of section 1533 of this title, upon a determination by 
the Secretary that such areas are essential for the conservation of the species.”  16 U.S.C. § 
1532(5)(A).   

The crucial importance of habitat to the protection of endangered species as at the forefront of 
legislators’ minds during the initial discussions on the ESA: “Often, protection of habitat is the 
only means of protecting endangered animals which occur on nonpublic lands.”  S.Rep. No. 307, 

1 Texans for Positive Economic Policy, Susan Combs, the Texas Public Policy Foundation, and the Reason 
Foundation.  A copy of the Petition to Delist is attached to this 60-day notice. 
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At the time of the listing, the Service relied on the only available studies of the Warbler, which 
were based upon 10-year old satellite mapping using the dated technology then available, as well 
as a 14 year-old study of warbler density that significantly underestimated the extent of Warbler 
habitat and the size of the warbler population at that time.  
In making the listing decision, the Service did not simultaneously designate critical habitat as 
required by the ESA, 55 Fed. Reg. 18843, nor did it take any action to comply with the 
requirements of the National Environmental Policy Act.  42 U.S.C. § 4332(C).  

C. THE PETITION TO DELIST THE GOLDEN-CHEEKED WARBLER

On June 29, 2015, a group of petitioners1 submitted to the Service a petition to delist the Warbler. 
The petition provides substantial new scientific information indicating that delisting may be 
warranted.  The petition provides the current body of information on the Warbler and documents 
almost five times more Warbler breeding habitat than was known at the time of the listing, as well 
as roughly nineteen times more Warblers in existence than was known at the time of the listing. 
The petition includes scientific support showing that the Warbler does not currently meet the 
ESA’s definition of “endangered” or “threatened,” and is not today “in danger of extinction 
throughout all or a significant portion of its range,” nor is it likely to become so in the foreseeable 
future.  In addition, the petition points to research indicating that there is consensus among the 
scientific community that breeding warblers inhabit a much wider range of habitat types than were 
identified in the early studies on which the Service relied in making its listing determination.   

In rejecting the Petition to Delist, the Secretary did not undertake to designate critical habitat, did 
not use the best available scientific and commercial data, and did not comply with NEPA.   The 
Secretary has thereby failed to perform mandatory substantive and procedural duties under federal 
law and has acted arbitrarily, as set forth below. 

LEGAL CHALLENGE 

Case 1:17-cv-00538-SS   Document 56-1   Filed 02/13/18   Page 6 of 88



901 Congress Avenue, Austin, TX 78701 512-472-2700  FAX 512-472-2728  www.texaspolicy.com

Secretary Zinke, Director Kurth, and Regional Director Tuggle 
Page 6 

93 Cong., 1st Sess. 4 (1973).  In 1978, Congress amended the ESA to expressly link the timing of 
the critical habitat designation to the decision to list a species.  16 U.S.C. §1533(a)(3).  The duty 
to designate critical habitat is a “non-discretionary duty” and a “Congressional mandate.” 
Schoeffler v. Kempthorne, 493 F.Supp.2d 805, 809 (W.D. Louisiana 2007).   

In the years since, courts have regularly emphasized the central importance in protecting habitat 
in the ESA. See, e.g., Catron County Board of Commissioners v. FWS, 75 F.3d 1429 (10th Cir. 
1996) ([T]he main purpose of the ESA is to prevent extinction of species by preserving and 
protecting the habitat on which species depend from the intrusive activities of humans.); Palila v. 
Hawaii Department of Land & Natural Resources, 649 F.Supp. 1070 (D. Hawaii 1986), aff. 852 
F.2d 1106 (9th Cir. 1986) (Main purpose of ESA is conservation and preservation of ecosystems 
upon which endangered species depend.).

Despite this, critical habitat for the Warbler has never been designated.  When the final listing was 
made in December 1990, the Service claimed that the Warbler’s critical habitat was 
undeterminable at that time, but that the Service was “presently funding a study to determine 
minimum patch size requirements for the species” and gave itself a deadline of May 4, 1992, to 
designate critical habitat.  55 FR 53153, 53160 (1990).  The Service never fulfilled its obligation 
to designate critical habitat, despite repeatedly affirming that the Warbler is endangered and faces 
its greatest threat from habitat destruction.  Further, the Service has never articulated a rational 
connection between its primary reason for listing the Warbler (habitat destruction) and its decision 
not to designate critical habitat.  Claiming that the Warbler is endangered while at the same time 
refusing to designate critical habitat is both logically and legally inconsistent.  The Service cannot 
have it both ways.  Either critical habitat must be designated or the Warbler must be delisted.   

The fact that the Warbler has been listed for nearly 27 years without a critical habitat designation 
strongly supports delisting, especially in light of the new evidence on species recovery brought to 
the Service’s attention in the Petition to Delist.  Failure to designate critical habitat for over two 
decades after listing the Warbler is a violation of the mandatory duty set forth in 16 U.S.C. § 
1533(a)(3)(A).  Failure to delist under these circumstances is arbitrary and capricious, calling into 
question the validity and necessity of the Warbler’s listing as an endangered species in the first 
place, which constitutes a continuing violation of 16 U.S.C. §1533(c)(2).  See Schoeffler v. 
Kempthorne, 493 F. Supp 2d 805, 809 (W. D. La. 2007); See also Dickson v. Quarterman, 2006 
WL 2457073, *7 (5th Cir. 2006) (“If the entire United States government bureaucracy performed 
its duties as the United States Department of Interior performed, or rather failed to perform, its 
duties in this case, the Republic could no longer endure.  The citizens of the United States, the 
taxpayers who pay the freight, have the right not only to expect more, but to demand more from 
their Government.”)  

B. FAILURE TO CONSIDER BEST AVAILABLE DATA IN PETITION TO DELIST

The 90-day finding, in which the Service denied the Petition to Delist, impermissibly ignored the 
data contained in the Petition, which is the best available data on the Warbler.  For example, in its 
analysis of Factor A, the Service dismissed the study conducted in 2015 by the Texas A&M 
Institute of Renewable Natural Resources (“Texas A&M Study”) as summarizing “information 
already known to the Service and discussed in the 5-year review” and praised the Service’s 2014 
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5-year review as representing “the best available body of science known to the Service pertaining 
to the status of the Warbler.” 2  However, in the very next line, the Service states that it “recognizes 
that the modeling studies described in the Texas A&M Study do represent the most recent and 
comprehensive efforts to estimate range-wide Warbler habitat and population size to date.”  It is 
contradictory to claim that the 2014 5-year review is the “best available body of science” on the 
status of the Warbler, when the more recent 2015 Texas A&M Study is the most “recent and 
comprehensive” research on Warbler habitat and population size, which are key factors in 
determining the viability of the Warbler’s status as endangered.

The Texas A&M Study presents considerable new information on the amount of existing Warbler 
habitat and the most scientifically advanced methods of calculating the amount of habitat, both of 
which are critical to a review of the Warbler’s endangered status.  Despite this, the Service 
concluded in its 90-day finding that the Texas A&M Study “does not present substantial 
information not previously addressed in the 2014 5-year review for this species and does not offer 
any substantial information indicating that the petitioned action to delist the species may be 
warranted.”3  The Service provided no credible analysis to support its summary dismissal of the 
Texas A&M Study.   

The weaknesses in the 90-day finding are clear.  First, as indicated, in its analysis of Factor A10, 
the Service dismissed the Texas A&M Study as summarizing “information already known to the 
Service and discussed in the 5-year review,” and praises its 2014 five-year review as representing 
“the best available body of science known to the Service pertaining to the status of the warbler.” 
The Service then adds that it “recognizes that the modeling studies described in the 2015 Texas 
A&M Study do represent the most recent and comprehensive efforts to estimate range-wide 
warbler habitat and population size to date.” Logically, the 2014 five-year review cannot be the 
“best available body of science” on the status of the warbler when the more recent 2015 Texas 
A&M Study is the most “recent and comprehensive” research on warbler habitat and population 
size, which are key factors in determining the viability of the warbler’s status as endangered. 

Second, the Service mentions habitat destruction multiple times throughout its 90-day finding, in 
its analysis of Factor A, Factor C, Factor D, and Factor E. In its analysis of Factor D, the Service 
claims that “an estimated 29 per cent of existing breeding season habitat was lost between 1999-
2001 and 2010-2011,” and cites “increasing urbanization” and “habitat loss” as reasons why the 
warbler should not be delisted. This stands in stark contrast to the Service’s refusal to designate 
critical habitat. It begs the question posed above from a different angle. How can destruction of 
the warbler’s habitat be the primary reason for denying the delisting petition when the Service has 
explicitly stated that it cannot determine which areas of Texas are critical habitat for the warbler? 

Third, in its analysis of Factor C, the Service states that the delisting petition’s claim that predation 
does not constitute a significant threat to the continued existence of the warbler is refuted by the 
2014 five-year review, which concluded that urbanization and habitat fragmentation “have likely 
resulted in increased rates of predation of warbler nests by a wide variety of animal predators, 
especially rat snakes.” The 2014 five-year review merely lists animals which have been known to 
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prey on warbler nests, which the Service acknowledges is a “natural occurrence in [Warbler] 
habitat,” but goes on to extrapolate from these perfectly natural instances of predation the 
unsupported contention that increased urbanization leads to higher than normal levels of predation. 
(2014 5-year review at 11). There is no concrete support given for this analytical leap, which the 
Service then relied upon in its denial of the delisting petition. 

Fourth, in its analysis of Factor E, the Service states that “habitat fragmentation, habitat 
degradation, inappropriate habitat management practices, and excessive noise all contribute to 
reductions in overall warbler habitat quality and present a real and significant threat to the long 
term viability of the species.” In discussing each of these threats, the Service states that they each 
have the potential to significantly affect Warbler habitat, but does not cite to any examples of 
instances where this has actually been the case. For instance, the Service states that “catastrophic 
wildfires have the potential to significantly diminish occupancy by Warblers in previously 
occupied habitat.” This is likely true, but in the same way that a meteor strike has the potential to 
significantly diminish Warbler occupancy of previously occupied habitat. Nowhere does the 
Service state that wildfires, or any of the other natural or man-made threats, have actually impacted 
Warbler habitat in any way. In fact, without being able to determine where the Warbler’s critical 
habitat exists, the Service’s conclusions are speculative at best and incoherent at worst. 

Finally, in its concluding “Petition Finding” paragraph, the Service claims that the Texas A&M 
Study “does not present substantial information not previously addressed in the 2014 five-year 
review for this species and does not offer any substantial information indicating that the petitioned 
action to delist the species may be warranted.” However, the Texas A&M Study presents 
considerable new information on the amount of existing warbler habitat and the most scientifically 
advanced methods of calculating the amount of habitat, both of which are critical to a review of 
the warbler’s endangered status. It is clear that the Service chose to dismiss outright the new 
information presented in the Texas A&M Study and did so with almost no analysis to support its 
decision.  

In short, the Service failed to examine the relevant data and articulate a satisfactory explanation 
for its action, including a rational connection between the facts found and the choice made, 
especially in light of the Service’s two-decades-plus failure to designate critical habitat. See Motor 
Vehicle Manufacturers Ass’n of US, Inc. v. State Farm Mutual Auto Ins. Co., 463 US 29, 43 (1983). 

Under 50 CFR §424.11, the Service has a mandatory duty to delist a species if any one of the three 
delisting criteria – extinction, recovery, or “original data for classification in error” – is present. 
Arguably, two of the three criteria are met in the case of the Warbler. The Texas A&M Study 
shows that the data relied upon in the initial listing decision was inaccurate, showing far fewer 
birds than actually existed. Alternatively, even if the Warblers were endangered in 1990, the Texas 
A&M Study results show that the species has since recovered. 

C. FAILURE TO COMPLY WITH NATIONAL ENVIRONMENTAL POLICY ACT

The National Environmental Policy Act (“NEPA”) requires any federal agency to prepare an EIS 
any time the agency proposes a major federal action significantly affecting the quality of the human 
environment.  42 U.S.C. § 4332(2)(C).  The EIS must detail the environmental impact of the action, 
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1. That of the 130 EAs conducted in the past 10 years in connection with Section 4
actions, none resulted in a decision to prepare an EIS;

2. The Sixth Circuit’s finding in Pacific Legal Foundation v. Andrus, 657 F.2d 829
(6th Cir. 1981) that as a matter of law an EIS is not required for listings under the
Act, and that preparing an EIS on listing actions does not further the goals of
NEPA or ESA; and

3. ESA Amendments of 1982 require listing decisions under the ESA to be based
solely upon biological grounds and not upon consideration of economic or
socioeconomic factors.

Id.  The Service claimed that foregoing EAs for all Section 4 listings would “allow better utilization 
of personnel and fiscal resources and will eliminate the preparation of documents that did not 
further the goals of either NEPA or ESA.  Id.   

Compliance with NEPA is excused when there is a statutory conflict with the agency’s authorizing 
legislation that prohibits or renders compliance impossible.  Flint Ridge Dev. Co. v. Scenic Rivers 
Ass’n, 426 U.S. 776, 788 (1976).  Courts have varied in their interpretation of what constitutes a 
“conflict,” and have approved foregoing NEPA on the basis of statutory conflict after finding either 
an unavoidable conflict between two statutes that renders compliance with both impossible, or 
duplicative procedural requirements between the statutes that essentially constitute functional 
equivalents, making compliance with both statutes superfluous.  See Catron County Bd. Of 
Commissioners, New Mexico v. US Fish & Wildlife Service, 75 F.3d 1429, 1435 (10th Cir. 1996). 

In Catron County, the court found that “given the focus of the ESA together with the rather cursory 
directive that the Secretary is to take into account ‘economic and other relevant impacts,’ we do 
not believe that the ESA procedures have displaced NEPA requirements.” Id. at 1436. 
Additionally, NEPA’s procedures allow all parties to determine what the effect of the agency’s 
action will be, and compliance with NEPA furthers the goals of the ESA. Id. Although Catron 
County did not deal with listing or delisting decisions, the court rejected the argument that the 
legislative history of the ESA indicates congressional endorsement of the Secretary’s decision to 
cease complying with NEPA. Id. at 1339.  The court explicitly refused to extend the holding of the 
Sixth Circuit in Pacific Legal Foundation v. Andrus, 657 F. 2d 829 (6th Cir. 1981), to designations 

Secretary Zinke, Director Kurth, and Regional Director Tuggle 
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unavoidable adverse environmental effects, alternatives to the action, the relationship between the 
short-term uses and long-term productivity of the affected environment, and irretrievable and 
irreversible commitments of resources should the action be implemented.  42 U.S.C. § 
4332(2)(C)(i)-(v).  

Until September 21, 1983, the Service prepared Environmental Assessments (“EAs”) for all 
endangered species listing regulations.  See Endangered and Threatened Wildlife and Plants, 48 
Fed. Reg. 49244-02 (Oct. 25, 1983). After recommendations from the Council on Environmental 
Quality (CEQ), the Service adopted CEQ’s judgment that Section 4 listing actions are exempt from 
NEPA review “as a matter of law.” Id. 

The Service listed three supporting reasons for this change: 
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of critical habitat, instead holding that "the available material inrucates that Congress intended that 
the Secretary comply with NEPA when designating critical habitat under ESA when such 
designations constitute major federal action significantly affecting the quality of the human 
environment." Id. The decision to list the Warbler as endangered was a major federal action that 
significantly affected the quality of the human environment, thus triggering the EIS requirement. 
For the same reason, the rejection of the petition to delist triggered the EIS requirement. At the 
very least, NEPA required that an EA be performed to determine whether an EIS was necessary. 
In any event, the Service' s utter refusal to even consider complying with NEPA was arbitrary, 
capricious and not in accordance with the law. 

The Service was required to comply with NEPA and conduct an EIS before the Warbler's final 
listing as endangered, but failed to do so. The decision to list the Warbler as endangered was a 
major federal action that significantly affects the quality of the human environment, and should 
have been subjected to the rigorous examination of an EIS. Likewise, the decision to reject the 
delisting petition was a major federal action affecting the quality of the human environment, and 
should have been subjected to the same rigorous NEPA analysis. 

Respectfully submitted, 

Robert Henneke 
General Counsel & Director, 
Center for the American Future 
Texas Public Policy Foundation 
Attorney for the Texas General Land Office 
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Executive summary 

On May 4, 1990, the U.S. 
Fish and Wildlife Service (FWS) 
listed the golden-cheeked warbler 
(Setophaga chrysoparia) as 
endangered on an emergency basis, 
erroneously believing that the 
species was rare and that its best 
breeding habitat was primarily 
limited to Travis County, 
Texas.1  At that time, FWS relied 
on the only available studies of the 
golden-cheeked warbler, which 
were based on ten-year-old satellite 
mapping using the relatively 
primitive technology then available, 
and a fourteen-year-old study of 
warbler density that significantly 
underestimated the extent of 
warbler habitat and the size of the 
warbler population.2   

Today, after 25 years of additional studies, the best available science shows that 
the warbler’s habitat and population are greater than what FWS believed in 1990.  Recent 
studies show that the amount of warbler habitat is five times larger, and that the warbler 
population is roughly 19 times greater in number, than what FWS thought it to be in 
1990. 

Simply put, the science that prompted FWS to list the warbler in 1990 was 
inaccurate, and certainly current studies show that the warbler’s continued listing is 
neither scientifically sound nor warranted by the listing criteria under the Endangered 
Species Act.3 

1 Endangered and Threatened Wildlife and Plants; Emergency Rule to List the Golden-
cheeked Warbler as Endangered, 55 Fed. Reg. 18,844, 18,844 (May 4, 1990) (“Some of 
the best habitat for this species occurs in Travis County, Texas.  Travis County has, by 
far, more warbler habitat than any other county, and it is some of the least fragmented 
habitat in the golden-cheeked warbler’s range.”). 
2 Id.; Endangered and Threatened Wildlife and Plants; Final Rule to List the Golden-
cheeked Warbler as Endangered, 55 Fed. Reg. 53,153, 53,154 (Dec. 27, 1990). 
3 16 U.S.C. § 1533(a)(1). 

From U.S. Fish & Wildlife Serv., National Digital 
Library, at http://digitalmedia.fws.gov/cdm/ 
singleitem/collection/natdiglib/id/40/rec/1. 
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• There is almost 5 times more warbler breeding habitat (1,678,312 hectares)
than FWS believed at the time of the listing;

• There are roughly 19 times more warblers than FWS believed at the time of
the listing (263,339 males; 95% confidence interval = 223,927–302,620)
(Collier et al. 2012, Mathewson et al. 2012); and,

The science upon which listing was based in 1990, and upon which FWS based its 
1992 Recovery Plan, is therefore out-of-date.  Even if it had been prudent to list the 
species in 1990 (although the facts suggest otherwise), today’s science shows that the 
species does not meet the Endangered Species Act’s definition of “endangered” or 
“threatened”— the golden-cheeked warbler today is not “in danger of extinction 
throughout all or a significant portion of its range,”9 nor is it likely to become so in the 

4 55 Fed. Reg. at 18,844 (“Some of the best habitat for this species occurs in Travis 
County, Texas.  Travis County has, by far, more warbler habitat than any other county, 
and it is some of the least fragmented habitat in the golden-cheeked warbler’s range.”). 
5 55 Fed. Reg. 53,153 (Dec. 27, 1990) 
6 Id.; 55 Fed. Reg. at 53,154. 
7 16 U.S.C. § 1533(a)(1). 
8 There are 2.471 acres in a hectare, and 259 hectares comprise one square mile. 
9 16 U.S.C. § 1532(6). 
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Introduction 

On May 4, 1990, FWS listed the golden-cheeked warbler (Setophaga chrysoparia) 
as endangered on an emergency basis, based on its mistaken belief that the species was 
rare and that its breeding habitat was primarily limited to Travis County, Texas.4  FWS 
published a final rule listing the warbler on December 27, 1990.5  At that time, FWS 
relied on the only available studies of the golden-cheeked warbler, which were based on 
ten-year-old satellite mapping using the primitive technology then available, and a 
fourteen-year-old study of warbler density that significantly underestimated the extent of 
warbler habitat and the size of the warbler population.6  Now, after 25 years of additional 
studies and massive efforts to conserve the warbler, its continued listing is neither 
scientifically sound nor warranted by the listing criteria under the Endangered Species 
Act.7  The time has come to remove the golden-cheeked warbler from the endangered 
species list.  

At the time of listing in 1990, the best available science was based on a small 
number of studies of sites in Travis County—believed to be the prime breeding habitat of 
the warbler.  This research suggested that there were only about 328,928 hectares8 of 
potential warbler habitat in Texas supporting 13,800 warbler territories (Wahl et al. 1990; 
FWS 1992).  But over the last twenty-five years, extensive and comprehensive biological 
research has been performed indicating: 
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10 See id. at § 1532(20) (defining “threatened species”). 
11 See Ex. 1, Tex. A&M Inst. of Renewable Natural Resources, Conservation Status of 
the Federally Endangered Golden-cheeked Warbler (unpublished research summary, June 
2015), available at http://irnr.tamu.edu/publications/research-reports/ (hereinafter “Ex. 1, 
Texas A&M Survey”). 
12 Denise L. Lindsay et al., Habitat fragmentation and genetic diversity of an 
endangered, migratory songbird, the golden-cheeked warbler (Dendroica chrysoparia), 
17 MOLECULAR ECOLOGY 2122 (2008). 
13 U.S. Fish & Wildlife Serv., Golden-cheeked warbler (Setophaga chrysoparia) 5-Year 
Review: Summary and Evaluation 3 (Aug. 26, 2014) (hereinafter “Five-Year Review”). 
14 16 U.S.C. § 1533(a)(1). 
15 55 Fed. Reg. at 53,154; see also U.S. Fish & Wildlife Serv., Species Profile for golden-
cheeked warbler (Dendroica chrysoparia),  
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B07W. 
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foreseeable future.10  In addition, there is consensus among the scientific community that 
breeding warblers inhabit a much wider range of habitat types than identified in the early 
studies on which FWS relied (e.g., Klassen et al. 2012).11  Recent studies also suggest 
that there is no genetic basis for managing warblers as separate population entities.12   

Recognizing that the science upon which listing was based in 1990 is outmoded, 
FWS has concluded that its 1992 Recovery Plan—which was based on that same early 
science—must be revised:  “[a]dditional information has been collected since the 
recovery plan was published [in 1992] and warrants revision of the recovery plan.”13  

In short, both the listing and recovery plan for this species were based on scientific 
evidence that has since been made obsolete.  There is no biological or scientific basis for 
maintaining this species on the endangered species list.  Delisting this species is now 
compelled by today’s best available science and the provisions of the Endangered Species 
Act.14 

The golden-cheeked warbler 

The golden-cheeked warbler (Setophaga chrysoparia) is a small, insectivorous, 
migratory songbird that breeds in mixed oak-juniper (Quercus-Juniperus) woodland of 
central Texas between March and August (Pulich 1976; Ladd and Gass 1999).  The 
warbler nests in tall, closed canopy stands of Ashe juniper mixed with a variety of oak, 
maple, and other trees.15  During the breeding season, warblers require shredded bark 
from mature Ashe juniper (Juniperus ashei) for nest material and a combination of Ashe 
juniper, oaks, and associated hardwoods for nesting and foraging (Pulich 1976; Ladd and 
Gass 1999).  The composition of woody vegetation found in warbler habitat varies, with 
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16 U.S. Fish & Wildlife Serv., Species Profile for golden-cheeked warbler (Dendroica 
chrysoparia), 
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B07W. 
17 Id. 
18 Five-Year Review at 6. 
19 Id. 
20 Oliver Komar, Winter ecology, relative abundance and population monitoring of 
Golden-cheeked Warblers throughout the known and potential range 29 (May 4, 2011) 
(submitted to Tex. Parks & Wildlife). 
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Ashe juniper often but not always the dominant species.16  The male warbler is territorial, 
and can be located by its territorial song.17   

 Most warblers leave the breeding grounds in late July and migrate through 
Mexico and Central America to their wintering grounds in southern Mexico, Guatemala, 
Honduras, El Salvador, and Nicaragua, where they remain until spring migration begins 
in late February (Pulich 1976; Ladd and Gass 1999).  In the past few years, warbler 
presence has been confirmed in northern El Salvador and north-central Nicaragua.18  
Warblers have also recently been documented in other new areas since 2000, and warbler 
sightings from Costa Rica and Panama suggest the warbler’s winter range extends further 
south than originally assumed.19  According to Komar (2011), “[t]he warblers were 
overlooked for decades in other parts of their range, now recognized as regular wintering 
areas, such as Nicaragua, northern El Salvador and southern Chiapas.”20 

Petitioners 

Petitioners are the Texans for Positive Economic Policy, Susan Combs, the Texas 
Public Policy Foundation, and the Reason Foundation. 

Texans for Positive Economic Policy (TPEP) is devoted to promoting, among 
other objectives, the use of sound science in protecting endangered species.  Over the past 
20 years, Texas has created a national model for funding objective, peer-reviewed science 
to deal with the Endangered Species Act and thereby assure protection of both the species 
and the economy.  TPEP works to promote the use of sound science in the study of 
species and habitat by helping to secure funding for research, study, and analysis.  TPEP 
has a key organizational interest in promoting the use of objective, peer-reviewed science 
in listing and delisting decisions.  TPEP supports local and state conservation efforts for 
the warbler rather than the unnecessary federal listing of the warbler under the 
Endangered Species Act.  Texans for Positive Economic Policy is based in Austin, Texas, 
and can be contacted through counsel for Petitioners. 

Susan Combs is a fourth-generation Texan with a ranch in Brewster County, 
Texas, first owned by her great grandfather over a century ago.  Combs has served as a 
state representative, agriculture commissioner, and most recently, as state comptroller.  
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free enterprise in Texas and the nation by educating and affecting policymakers and the 
Texas public policy debate with academically sound research and outreach.  The 
Foundation’s research fellows regularly testify before the U.S. Congress and Texas 
legislature on environmental and endangered species issues.  This delisting petition 
supports the Foundation’s ongoing efforts to promote the use of academically sound 
research in federal regulatory decisions.  The Foundation supports state and local 
conservation efforts as being of greater benefit to the warbler and that continued 
regulation under the Endangered Species Act can impede voluntary and local 
conservation efforts.  The Texas Public Policy Foundation is based in Austin, Texas, and 
can be contacted through counsel for Petitioners. 

Reason Foundation was founded in 1978 and is a 501(c)(3) nonprofit organization.  
Reason Foundation’s nonpartisan public policy research promotes choice, competition, 
and a dynamic market economy as the foundation for human dignity and progress.  
Reason produces rigorous, peer-reviewed research and directly engages in the policy 
process, seeking strategies that emphasize cooperation, flexibility, local knowledge, 
transparency, accountability, and results.  This delisting petition is consistent with 
Reason’s mission to encourage voluntary efforts to support conservation using peer-
reviewed research and to discourage unwarranted federal regulation of species.  Reason 
Foundation is based in Los Angeles, California, and can be contacted through counsel for 
Petitioners. 

Procedural history 

1. Emergency listing decision—May 4, 1990

Under Section 4(a)(1) of the federal Endangered Species Act, the Secretary is
required to evaluate five factors in determining whether to list a species as endangered: 

The Secretary shall by regulation . . . determine whether any species is an 
endangered species or a threatened species because of any of the following 
factors: 

8 

Combs has devoted her career to Endangered Species Act issues, heading the state task 
force on endangered species, and holding the state permit for the Candidate Conservation 
Agreement with Assurances for the dunes sagebrush lizard in her capacity as Texas 
Comptroller.  Combs has an aesthetic interest in the golden-cheeked warbler and seeks to 
conserve the warbler and its habitat within Texas.  Combs believes that local and state 
conservation efforts would be of greater benefit to the warbler and that continued 
unwarranted regulation under the Endangered Species Act can impede voluntary and 
local conservation efforts.  Susan Combs is a resident of Texas and can be contacted 
through counsel for Petitioners. 

The Texas Public Policy Foundation is a 501(c)(3) nonprofit, nonpartisan research 
institute, whose mission is to promote and defend liberty, personal responsibility, and 

Case 1:17-cv-00538-SS   Document 56-1   Filed 02/13/18   Page 19 of 88



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

(B) overutilization for commercial, recreational, scientific, or educational
purposes;

(C) disease or predation;

(D) the inadequacy of existing regulatory mechanisms; or

(E) other natural or man-made factors affecting its continued existence.21

On May 4, 1990, FWS published an emergency listing for the golden-cheeked 
warbler, stating that “an emergency posing a significant risk to the well-being of the 
golden-cheeked warbler exists as a result of on-going and imminent habitat destruction 
by both illegal and legal clearing” in and around the City of Austin in Travis County, 
Texas.  At the time of the emergency listing, FWS believed that warbler breeding habitat 
was very limited—31,750 to 106,750 hectares located primarily in Travis County, 
Texas—according to a study conducted for FWS by Wahl et al. in 1990.  Wahl et al.’s 
analysis was based on three key sources of information: satellite images from 1974, 1976, 
and 1981used to classify warbler habitat; the decision to exclude habitat under 50 
hectares; and density estimates from a 1976 study by Pulich used to estimate the total 
warbler population.   

2. Final listing decision—December 27, 1990

On December 27, 1990, FWS published its final rule to list the golden-cheeked
warbler as endangered based solely on evidence found to support the first factor, 
threatened habitat destruction.  In response to the proposed rule several commentators 
suggested that FWS wait to make its listing decision, stating that “further studies and 
surveys should be conducted and evaluated before a final decision is made on whether or 
not to list the golden-cheeked warbler as endangered.”22  FWS ignored that advice, 
instead taking the position that the agency is required to make a decision within a year of 
the proposal on the best science it had available at the time.   

The final rule again relied on the same habitat and population estimates of Wahl et 
al. (1990) along with Pulich (1976).  The final rule stated FWS’s belief at the time that 
“[b]ased on the assumption that all suitable habitat is occupied, the carrying capacity of 
the available suitable habitat area would support between 4,600–16,000 pairs of golden-
cheeked warblers at a density of 15 pairs/100 hectares (247 acres).”23  The primary 
reason for listing the warbler was the potential for habitat destruction, as described by 

21 16 U.S.C. § 1533(a)(1). 
22 55 Fed. Reg. at 53,156. 
23 Id. at 53,154. 
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Wahl et al.: “At present rates, the estimated maximum carrying capacity of the habitat 
will be 2,266–7,527 pairs of golden-cheeked warblers by the year 2000, a reduction in 
population size of more than 50 percent.”24  Echoing the emergency rule, the final rule 
emphasized that the primary threat to the warbler was habitat loss in Travis County.25   

But FWS admitted in the final listing rule that its information on warbler habitat 
was so limited that it could not designate critical habitat along with the listing:  

Critical habitat for this species remains undeterminable at this time.  There 
is currently insufficient information on warbler habitat requirements to 
support delineation of critical habitat boundaries throughout summer range. 
Although some areas of warbler habitat have been identified by satellite 
mapping, all the specific elements of the habitat that are critical to the 
survival of the golden-cheeked warbler are not known.  For example, 
information is lacking on habitat configuration fragmentation corridors, and 
minimum patch size.26 

3. FWS Species Recovery Plan—September 30, 1992

On September 30, 1992, FWS approved a Recovery Plan for the warbler based on
the same scientific information that FWS relied on when issuing the 1990 listing 
decision.  That Recovery Plan contained the following criteria based on FWS’s flawed 
notion that there were few warblers in Texas and that the species’ habitat was limited: 

• Sufficient breeding habitat protection to ensure continued existence of at least one
viable, self-sustaining population in each of the eight regions outlined in the plan;

• The potential for gene flow exists across regions between demographically self-
sustaining populations needed for long-term viability;

• Sufficient and sustainable non-breeding habitat to support the breeding
populations;

• All existing warbler populations on public lands are protected and managed to
ensure their continued existence;

• All criteria met for 10 consecutive years.27

24 Id. at 53,157. 
25 Id. at 53,156. 
26 Id. at 53,158. 
27 Recovery Plan at iv. 
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4. Five-Year Review—August 26, 2014

On April 21, 2006, FWS published a notice indicating its intent to perform a
review of the warbler’s status.28  FWS then commissioned a report by Groce et al. (2010) 
that summarized available scientific information on the warbler and made general 
recommendations.29  FWS published its Five-Year Review on August 26, 2014.30   

The Five-Year Review correctly criticized the 1992 Recovery Plan for failing to 
address the statutory listing factors and for relying on out-of-date information, and stated 
that FWS was “in the process of revising the [1992] recovery plan.”31  And the Five-Year 
Review identified additional newly protected habitat, including 19,994,190 hectares of 
Department of Defense lands.32   

The Five-Year Review did not, however, take advantage of the work already 
completed by Groce et al. (2010) reviewing the state of scientific knowledge concerning 
the warbler.  The Five-Year Review concluded that “the greatest threat to [the golden-
cheeked warbler] is habitat loss” and therefore “permanent protection of large blocks of 
contiguous habitat is necessary for the long-term survival and recovery of the [warbler].  
Enough habitat should be protected in the breeding, migrating, and wintering habitat to 
support viable [warbler] populations.”33  Yet Groce et al. discussed studies that indicated 
“habitat type (semifragmented or fragmented) did not emerge as a significant predictor of 
territory abundances”; “[t]here was no difference in age structure of male warblers in 
unfragmented and fragmented study sites”; and “minimum patch size threshold for 
productivity of 15–24 h[ectares].”34  The Five-Year Review also did not respond to the 
recommendation by Groce et al. that limited study sites for the warbler made population 
and habitat estimates unreliable:  “Current estimates of demographics and habitat 
influences are derived from limited locations (i.e., Fort Hood and Travis County), thus, 
biasing estimates towards the eastern and central extent of the warbler range.”35  Instead, 
the Five-Year Review relied—as did the 1990 Final Rule—on the limited surveys of 
Pulich (1976) and Wahl et al. (1990).36  Furthermore, Groce et al. cited multiple studies 

28 Endangered and Threatened Wildlife and Plants; 5-Year Review of 25 Southwestern 
Species, 71 Fed. Reg. 20,714 (Apr. 21, 2006). 
29 Julie Groce et al., Five-year Status Review: Golden-Cheeked Warbler (Apr. 15, 2010) 
(prepared for Tex. Parks & Wildlife under Grant No. TX E-102-R). 
30 Five-Year Review.   
31 Id. at 3; see also id. at 4 (“A revision to the recovery plan is warranted and a draft is 
being developed.”). 
32 Id. at 10. 
33 Id. at 16. 
34 Groce et al., supra note 29, at 86–87. 
35 Id. at 170. 
36 Five-Year Review at 5. 
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1. Standard of review

When the Secretary of Interior receives a petition to delist a species from the
endangered species list, the Secretary must “make a finding” within 90 days “as to 
whether the petition presents substantial scientific or commercial information indicating 
that the petitioned action may be warranted.”40 

To determine if delisting is warranted, the Secretary must consider whether the 
petition contains: 

1. The administrative measures sought;
2. The common and scientific name of the species;
3. A narrative justifying the measure based upon available information including past

and present numbers, distribution and current threats to the species;
4. The status of the species in all or a significant portion of its range; and
5. Supporting documentation such as a bibliography, copies of publications, reports,

letters from authorities, and maps.41

If the Secretary finds that there is information “that would lead a reasonable person to 
believe that the measures proposed in the petition may be warranted,”42 the Secretary is 
required to “promptly commence a review of the status” of the species.43 

Within 12 months of receiving the petition, the Secretary must issue a finding that 
the petitioned action is either warranted or not warranted.44  If the petitioned action is 
warranted, the Secretary must promptly publish “a general notice and complete text of 
proposed regulation to implement such action” or publish a finding that the action is 

37 Groce et al., supra note 29, at 39–40. 
38 See Five-Year Review at 5. 
39 Compare Five-Year Review at 5, with Groce et al., supra note 29, at 44–45. 
40 16 U.S.C. § 1533(b)(3)(A). 
41 50 C.F.R. § 424.14(b)(2). 
42 Id. § 424.14(b)(1). 
43 16 U.S.C. § 1533(b)(3)(A). 
44 Id. § 1533(b)(3)(B). 
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that detected “an increasing trend in density of warblers,”37 while the Five-Year Review 
did not discuss these findings.38  The Five-Year Review also questioned population 
demographics studies because of the need to consider pairing success to accurately 
estimate the female population while ignoring the discussion in Groce et al. of various 
estimates of warbler pairing success, generally ranging from 53 to 100 percent.39  Finally, 
the Five-Year Review did not delineate what would be a “viable” warbler population. 

Reasons for delisting the species as endangered 
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warranted but precluded at that time because of other pending proposals or efforts to 
change the status of species on the lists.45  

To make a determination that a petition is warranted under 16 U.S.C. 
§ 1533(b)(3)(B), the Secretary must consider the “best available scientific and 
commercial information” for the species.46  The scientific and commercial information 
should consider whether there is a “present or threatened destruction, modification or 
curtailment of its habitat or range; over utilization for commercial, recreational, scientific, 
or education purposes; disease or predation”; inadequate existing regulations, or other 
factors that affect the species’ continued existence.47  In addition, the delisting petition 
and the scientific or commercial information must show that the species has either 
recovered to the point where protection of the species is no longer required or new 
information shows that the original data for classification was in error.48

Federal regulations provide three circumstances under which FWS may delist a 
previously listed species—extinction, recovery, and error.  Petitioner seeks the delisting 
of the golden-cheeked warbler under the authority of 16 U.S.C. § 1533(b)(3), 5 U.S.C. § 
553(e), and 50 C.F.R. § 424.11(d)(2) and (3), because the best available science today 
shows that the species is not endangered: the warbler was either listed in error49 or has 
recovered since listing.50 

Since the 1990 listing, multiple surveys and research have established that the 
warbler breeding habitat is five times larger, extending far beyond Travis County, and 
that the warbler population is an order of magnitude greater than FWS believed at the 
time.  The exhaustive survey of these studies prepared by the Texas A&M Institute of 
Renewable Natural Resources, attached as Exhibit 1, summarizes these studies.  
Estimates of warbler habitat have dramatically increased—ranging between 551,668 and 
1,771,552 hectares—due to improved classification techniques, better satellite image 
quality, and on-the-ground sampling.51  Independent, peer-reviewed studies in 2012—
Collier et al. and Mathewson et al.—and one independent, peer-reviewed study in 2013—
Duarte et al.52—put the total potential habitat between 1,578,281 and 1,678,053 hectares, 

45 Id. § 1533(b)(3)(B). 
46 50 C.F.R. § 424.11(b). 
47 Id. § 424.11(c). 
48 Id. § 424.11(d). 
49 Id. § 424.11(d)(3). 
50 Id. § 424.11(d)(2). 
51 See Ex. 1, Texas A&M Survey 3 & 4 tbl. 1. 
52 The Five-Year Review cites Duarte et al. (2013) only to highlight the study’s 
determination that warbler breeding habitat decreased 29 percent between 1999–2001 and 
2010–2011.  Five-Year Review at 8.  The Five-Year Review fails to mention that Duarte 
et al.’s 1999–2001 habitat estimate for the warbler was 2,219,168 hectares—higher than 
any other published study to date, or that their 2010–2011 habitat estimate was 1,578,281 
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2. The best available science developed since the listing of the warbler in 1990
shows that the species is not endangered

In 2015, the Institute of Renewable Natural Resources at Texas A&M conducted a
survey analyzing the status of the golden-cheeked warbler, attached to this Petition as 
Exhibit 1.  The 2015 Texas A&M Survey summarized the extensive research and analysis 
that has been performed since 1990 and concluded that the warbler’s listing status should 
be re-examined.  This represents the best available science concerning the warbler, and it 
confirms that the warbler is not and never has been endangered in Texas and its habitat is 
far more abundantly available than FWS erroneously concluded in 1990.54   

The information presented in this Petition demonstrates that the species has either 
recovered to the point where protection of the species is no longer required or presents 
new information demonstrating that the original data for classification was in error,55 
making the golden-cheeked warbler ineligible for continued listing as an endangered 
species.  The golden-cheeked warbler habitat and population size were significantly 

hectares—in line with Mathewson et al. (2012) and Collier et al. (2012).  Adam Duarte et 
al., Spatiotemporal variation in range-wide Golden-cheeked Warbler breeding habitat, 4 
ECOSPHERE 5 (2013).   
53 Bret A. Collier et al., Predicting patch occupancy in fragmented landscapes at the 
rangewide scale for an endangered species: an example of the American warbler, 18 
DIVERSITY & DISTRIB. 158 (2012); Heather A. Mathewson et al., Estimating Breeding 
Season Abundance of Golden-Cheeked Warblers in Texas, USA, 76 J. WILDLIFE MGMT. 
1117 (2012); Duarte et al., supra note 52, at 5. 
54 Ex. 1, Texas A&M Survey at 2–13. 
55 50 C.F.R. § 424.11(d). 
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or nearly five times more habitat than originally estimated when the warbler was listed in 
1990.53  And the territory density estimates derived by Mathewson et al. (2012) were well 
within the range of most available information for the species (Table 1).  These more 
recent studies represent the best available science on warbler habitat, carrying capacity, 
and abundance.  And the reliability of these studies is underlined by the fact that these 
three peer-reviewed population estimates came to similar conclusions with regard to the 
extent of warbler breeding habitat. 

 This best available science, developed long after the 1976 study and the 1980s 
satellite images on which the listing was based, shows that the warbler does not meet the 
five statutory factors for listing the species.  As summarized by Exhibit 1, the 2015 Texas 
A&M Survey, the original data on warbler habitat and population were based on a small 
number of study sites in a limited portion of the warbler’s breeding range, while the best 
available scientific evidence today shows a much larger warbler habitat and population 
size than originally estimated.  Because the golden-cheeked warbler does not meet the 
statutory factors, it should be delisted. 
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For the golden-cheeked warbler, understanding of the species at the time of 
listing in 1990 was based on either incorrect or untested assumptions of 
species distribution within available habitats.  Adhering to untested 
assumptions led to development of priorities for research and management 
that were well-intentioned but largely misguided.  Ample information on 
the distribution of the warbler’s habitats existed, however, which should 
have encouraged questions into the basis of population conditions when 
developing management prescriptions.  Current knowledge clearly indicates 

56 R. Wahl, D.D. Diamond, & D. Shaw, The Golden-cheeked Warbler: a status review 
(unpubl., 1990); Recovery Plan. 
57 Ex. 1, Texas A&M Survey at 2. 
58 Groce et al., supra note 29. 
59 Id. 
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underestimated in the 1990 listing.  The best available scientific data today shows that 
habitat is at least five times larger and the warbler population is an order of magnitude 
larger than estimated in 1990.  In addition, regulations will continue to protect the 
warbler and its habitat even after delisting (as discussed in Section 6 of this petition), and 
none of the other statutory factors are a significant threat to the warbler (as discussed in 
Sections 4, 5, and 7). 

FWS’s original listing of the warbler primarily relied upon the Wahl et al. (1990) 
estimate of warbler habitat of 338,035 hectares.56  The Wahl et al. estimate was further 
reduced in the 1992 Recovery Plan to 237,163 hectares.  This research was based on a 
small number of study sites in a limited portion of the warbler’s breeding range.57  As 
Groce et al. (2010) noted, “[w]hen the golden-cheeked warbler was listed as federally 
endangered, no known population size was provided for the species; rather, a range of 
possible population sizes was provided based on habitat and density estimates by Pulich 
(1976) and Wahl et al. (1990).”58  The Wahl et al. study, and several other studies prior to 
2010, sampled from small survey areas primarily within Fort Hood, which was 
problematic: “[T]he 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.”59  The pre-2010 studies’ reliance on such a limited sample 
was based on an erroneous assumption that habitat conditions and warbler population 
densities were the same, or very similar, outside Fort Hood as inside Fort Hood. 

Since the Wahl et al. study in 1990, a number of subsequent studies, summarized 
in Table 2, have estimated the range of warbler habitat at two to six times the estimate by 
Wahl et al. and estimated warbler population at many times—up to an order of 
magnitude—greater than the estimate by Wahl et al.   

Morrison et al. (2012) described the flawed assumptions relied upon in the 1990 
listing: 

Case 1:17-cv-00538-SS   Document 56-1   Filed 02/13/18   Page 26 of 88



Morrison et al. (2012) was published in a respected and widely-respected peer-
reviewed scientific journal.  And at least eight other studies described in Table 2 also 
estimated a much larger warbler habitat and population than was originally thought when 
FWS finalized the warbler listing in 1990 and published its Recovery Plan in 1992.  
FWS, however, ignored these studies in the 2014 Five-Year Review and instead relied on 
the out-of-date 1990 Wahl et al. study along with one 2007 SWCA study.  More recent 
estimates since the early 1990s, contained in studies described in Table 2, of the 
warbler’s total available habitat and population are based on much more scientifically 
valid and robust data: randomly sampled habitat patches on public and private land across 
the warbler’s breeding range, congruent satellite imagery, and biological covariates 
known to influence warbler occurrence.  One such recent study, Collier et al. (2012), 
identified 1,678,698 hectares of potential warbler breeding habitat.61  This estimate falls 
within the range of potential warbler breeding habitat—643,454 to 1,679,234 hectares—
identified by others since the listing decision (see Table 2).62  

The 1990 Wahl et al. study used Landsat imagery at 60-meter resolution to 
classify potential warbler habitat.63  More recent studies have improved on this 
classification dramatically, with the 2012 studies by Collier et al. and Mathewson et al. 
relying on 1-meter resolution aerial photography to classify habitat along with 30-meter 
resolution satellite imagery.64  To put this into perspective, a 1-meter resolution image 
can have as much as 3,600 times greater detail than a 60-meter resolution image.  This 
greater detail allows for more accurate classification of landscape features, such as the 
types of vegetation that constitute warbler habitat, than is possible with lower-resolution 
imagery.  In addition, recent studies rely on more sophisticated remote sensing 
classification techniques that take advantage of the enormous progress in computing 
power since the 1990 Wahl et al. study. 

Groce et al. (2010), commissioned by FWS to undertake the Five-Year Review, 
recognized how more recent studies used more sophisticated estimation techniques to 
improve survey estimates of the warbler breeding population: 

Although most studies discussed in previous sections incorporated multiple 
site visits in their survey methods, the inclusion of detection probabilities as 

60 Michael L. Morrison et al., The Prevailing Paradigm as a Hindrance to Conservation, 
36 WILDLIFE SOC’Y BULLETIN 408 (2012). 
61 Collier et al., supra note 53. 
62 See Table 2.   
63 Final Rule, 55 Fed. Reg. at 53,155. 
64 Mathewson et al., supra note 53, at 1118; Collier et al., supra note 53, at 160.   
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that a new paradigm for the warbler is needed, that being one of a widely 
distributed species that is preadapted to occur within a variety of 
environmental conditions.60 
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a component of golden-cheeked warbler research is relatively recent. . . .  
Results from these [more recent] studies indicate warblers are more likely 
to be detected in certain locations and at certain times of the breeding 
season.  Low detection probabilities would necessitate increasing the 
number of visits to a site to limit non-detection errors (MacKenzie and 
Royle 2005).65 

In their 2012 study, Morrison et al. summarized how recent studies have re-
examined pre-existing assumptions concerning warbler habitat and abundance: 

It is evident that the golden-cheeked warbler is widely distributed 
throughout its breeding range (Collier et al. 2012), is breeding successfully 
in a variety of habitat conditions (Butcher et al. 2010, Klassen et al. 2012, 
see also Campomizzi et al., this section), and is more abundant than 
previous estimates have indicated (Mathewson et al. 2012).  Within those 
areas with the longest record of research, the warbler has been shown to 
occur at a roughly stable abundance and shows a level of breeding success 
expected for similar species (Groce et al. 2010).  Additionally, there is 
scant evidence that habitat or other resources are limited outside of the 
Texas breeding range.  We are not implying that there are no potential 
threats that could negatively impact the warbler’s distribution and 
abundance; however, given current estimates of habitat and abundance, 
their situation may not be as dire as it was originally assumed.66 

The 2015 Texas A&M Survey determined: 

Regardless of the actual warbler population size, it is clear that there are 
substantially more warblers than assumed at the time of listing (Mathewson 
et al. 2012), the available warbler breeding habitat is much more widely 
distributed than initially thought (Collier et al. 2012), and that breeding 
warblers inhabit a much wider range of habitat conditions than identified 
during early studies (e.g., Klassen et al. 2012).  In addition, there is no 
genetic evidence that warblers have demographically self-sustaining 
populations, and thus, there is no basis for managing warblers as separate 
population entities across the recovery regions (Lindsay et al. 2008).67 

The best available, peer-reviewed scientific evidence therefore presents a new 
perspective on the golden-cheeked warbler.  Its breeding habitat is more widely 
distributed; its preferred habitat conditions are wider ranging; and its population is much 
larger than originally estimated.  

65 Groce et al., supra note 29, at 69–70. 
66 Morrison et al., supra note 60.  
67 Ex. 1, Texas A&M Survey at 15. 
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3. The scientific evidence confirms that there are more warblers and more
habitat than FWS believed existed when it listed the species as endangered

A. Breeding habitat estimates

At the time of its listing, research conducted on a small number of study sites, 
primarily at Fort Hood, located in the eastern portion of the warbler’s breeding range 
suggested that there were roughly 328,929 hectares of potential warbler habitat in Texas 
(Wahl et al. 1990).68  Since that time, there have been numerous updates to this original 
warbler breeding habitat estimate.  Results have been highly variable due to differences 
in land cover classification techniques, source imagery (year collected, image quality, 
resolution), post-hoc adjustments (minimum patch size requirements, estimated 
conversion rates, personal opinion), counties included as part of the warbler’s breeding 
range, access to private land for surveys, and actual change in ground cover over time.  
But all of the recent studies confirm that FWS was wrong in its original conclusion that 
the warbler species is rare, on which it based its 1990 listing decision.   

The most recent estimates, based on randomly sampled patches on public and 
private land across the warbler’s breeding range, congruent satellite imagery, and 
biological factors known to influence warbler occurrence, identified 1,678,053 hectares 
(Collier et al. 2012; Mathewson et al. 2012) and 1,678,281 hectares (Duarte et al. 2013) 
of potential warbler breeding habitat.  These estimates fall within the range of potential 
warbler breeding habitat identified by others since the listing decision (551,668–
1,771,552 hectares; Table 2).   

The Collier et al. (2012) habitat model provides the first probabilistic predictions 
for the likelihood of patch occupancy by warblers and was constructed using data and 
statistical procedures that were appropriate for the scale and scope of the project.  Collier 
et al. thus is the most robust habitat model available.  The Collier et al. study indicates 
that there is five times more warbler breeding habitat than identified at the time of the 
warbler’s listing, that there are a large number of warbler habitat patches across their 
breeding range, and that these patches are not separated by large distances.69  

B. Winter and migratory habitat estimates

Recent studies have also provided estimates of the warbler’s winter and migratory 
habitat estimates.  Warblers winter in pine-oak forests of southern Mexico, Guatemala, 
Honduras, El Salvador, Nicaragua, and possibly Costa Rica at elevations between 792 
and 2,591 meters (Komar et al. 2011).  Warblers may also be found in pine, cloud or 
broadleaf forests; scrub habitat; or agricultural areas (Rappole et al. 2003; Potosem and 
Muñoz 2007; McCrary et al. 2009).  Using U.S. Geological Survey data and Landsat 

68 See Recovery Plan. 
69 Collier et al., supra note 53. 
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70 John H. Rappole, David I. King, & Jeffrey Diez, Winter- vs. breeding habitat limitation 
for an endangered avian migrant, 13 ECOLOGICAL APPLICATIONS 735 (2003). 
71 Alianza para la Conservación de los Bosques de Pino-Encino de Mesoamérica, Plan de 
Conservación de los Bosques de Pino-Encino de Centroamérica y el Ave Migratoria 
Dendroica chrysoparia (2008). 
72 See Recovery Plan. 
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imagery, Rappole et al. (2003) estimated 673,397 hectares of potential pine oak-habitat 
on the wintering grounds (excluding Nicaragua).  Those authors acknowledged that 
known detections, however, fell into a USGS land cover class of “evergreen needleleaf 
forest” that they did not include in their initial analyses; this additional class could add 
440,298 hectares to their estimate, resulting in 1,113,695 hectares of potential winter 
habitat.70 

In addition, the Alliance for the Conservation of Mesoamerican Pine-Oak Forests 
estimated 1,942,491 hectares of potential warbler wintering habitat, including parks and 
protected areas that exist along the migration route.71 

C. Breeding population estimates

Population estimates extrapolated from research conducted on a small number of 
study sites located in the eastern portion of the warbler’s breeding range suggested that 
there were 13,800 warbler territories in Texas at the time of the warbler’s emergency 
listing as federally endangered (Wahl et al. 1990).72  Subsequent population estimates 
based on improved imagery (though still quantified using a small number of site-specific 
observations, qualitative definitions of warbler habitat based on personal opinion, and 
assumptions of constant density across the warbler’s breeding range) indicated that there 
were 13,000–230,000 warblers (Table 2).  Most recently, Mathewson et al. (2012) 
estimated the warbler population size using models of patch-specific densities derived 
from randomly located range-wide abundance surveys, and then developed a predictive 
equation that related biological metrics to patch-scale density.  They found that patch-
specific occupancy probability (which is a function of patch size and landscape 
composition; Collier et al. 2012) was the best predictor of patch-specific densities, and 
estimated the population of male warblers at 263,339 (95% confidence interval = 
223,927–302,620).  Mathewson et al.’s territory density estimate was well within the 
range of most available information for the species (Table 1).  Without accounting for 
detection probability, which would have increased the overall population estimate, this 
indicates that there are 19 times more warblers than assumed at the time of the 
emergency listing decision.  

FWS’s Five-Year Review suggested that the Mathewson et al. (2012) model may 
have over-predicted warbler density estimates, and, therefore, resulted in inflated 
population estimates by FWS in 2014.  FWS noted concerns that patch-specific territory 
density estimates with known warbler numbers are lower than predicted by the range-
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D. Survival

Using data collected from a small portion of the warbler’s breeding range (Fort
Hood Military Reservation, Coryell and Bell counties, Texas) and assuming 
metapopulation dynamics (but see Lindsay et al. 2008 below), Alldredge et al. (2004) 
developed the population viability model used to guide conservation decisions by the 
FWS.  Results of their analyses suggest that the probability of warbler extinction over the 
next 100 years is low as long as enough habitat exists to support more than 3,000 
breeding pairs in each of the eight defined recovery regions.  

More recent studies confirm the total amount of available warbler habitat exceeds 
this threshold (Mathewson et al. 2012), and Hatfield et al. (2012) recently suggested that 
recovery region boundaries should be re-established to reflect warbler biology as opposed 
to watershed boundaries.  Under this paradigm, recovery metrics would not include 
estimates of abundance across the eight recovery regions, which currently require a 
minimum of 3,000 males per recovery region, since these initial estimates were based off 
small-scale studies.  We now know that density varies widely across the warbler’s 
breeding range, and warblers do not exist as a metapopulation (Lindsay et al. 2008).  The 
survival of the species thus depends on the number of warblers as a whole, not the 
number of warblers in each artificially constructed recovery region. 

In a more recent analysis, Duarte et al. (2014) found (again using data collected at 
Fort Hood) that adult survival rates were only slightly lower than those initially estimated 
by Alldredge et al. (2004) (mean apparent survival for Duarte et al. = 0.47 and mean 
apparent survival for Alldredge et al. = 0.56).  The Duarte et al. study further recognized 
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wide estimates.  But this is a misapplication of the model results, which the authors 
explained should only be applied at the range-wide scale.  Mathewson et al. used data and 
statistical procedures that were appropriate for the scale and scope of the project (i.e., 
patches were randomly sampled on public and private land across the warbler’s breeding 
range, imagery was current to the study).  In addition, their overall estimates align with 
other habitat and population estimates when assumptions regarding habitat quality are 
removed (Table 2).   

The territory density estimates derived by Mathewson et al. (2012) were also well 
within the range of most available information for the species (Table 1).  Relationships 
between warbler density and patch-scale metrics used by Mathewson et al. to predict 
abundance across the species’ range were consistent with patch-scale metrics previously 
shown to affect warbler density at local scales (Magness et al. 2006; Baccus et al. 2007).  
While the Mathewson et al. model should not be used at the local scale, as noted by the 
authors in their peer-reviewed manuscript, the Mathewson et al. study provided patch-
specific predictions of warbler density across the species’ breeding range and represents 
the best available warbler breeding population estimate.  That some individuals misapply 
the Mathewson et al. work does not in any way negate its validity. 
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that warbler survival rates coincided with those obtained for other closely related warbler 
species. 

E. Productivity

Pairing success of the species is generally high (typically >70%) and studies 
suggest that estimates of this metric depend on factors such as tree species composition 
(Marshall et al. 2013), male age (Jetté et al. 1998), and warbler territory density (Farrell 
et al. 2012).  Territory success (proportion of territories that successfully fledge young) is 
also relatively high (typically >50%) and exhibits similar trends with tree species 
composition (Marshall et al. 2013), male age (Pruett 2014), and warbler territory density 
(Farrell et al. 2012).  Fecundity is difficult to compare across years due to inconsistencies 
in measuring, reporting, and that warblers split broods (biasing fledging counts low), but 
estimates of fecundity are consistently high on the Fort Hood Military Reservation (1.13–
2.06 young per territory; Anders 2000) and City of Austin properties (1.82–3.04 young 
per territory; City of Austin 2011, 2012, 2013).  

While warbler management guidelines identify large-tracts of oak-juniper 
woodland with greater than 70% cover as high quality breeding habitat, more recent 
research indicates that relationships between woodland stand characteristics and fledging 
success vary regionally (Campomizzi et al. 2012).  In the Limestone Cut Plain Ecoregion, 
where most warbler research has been conducted, the predicted probability of warbler 
fledging success increased with increasing patch size, decreasing patch edge-to-area ratio, 
and increasing percent cover.  This coincides with site-specific nest survival data 
obtained at the Fort Hood Military Reservation and in the Austin area (Stake 2003; Peak 
2007; Reidy et al. 2009b; Peak and Thompson 2014).  These relationships are not 
consistent across ecoregions (Campomizzi et al. 2012), however, and warblers will fledge 
young in areas with less than 20% canopy cover, especially in the southern portion of 
their breeding range (Klassen et al. 2012).  In addition, experimental, song-playback 
studies provide evidence that warblers can be drawn into previously unoccupied 
woodland stands with less canopy cover and successfully fledge young outside the habitat 
conditions typically considered suitable for the species (Farrell et al. 2012).  

Alliance for the Conservation of Mesoamerican Pine-Oak Forests (2008) 
estimated that 74% of the original pine-oak forest cover remains on the warbler’s 
wintering grounds in Mexico and Central America, and that 7% of the warbler’s existing 
habitat is located in protected areas.  Primary conversion threats include unsustainable 
forestry practices that are incompatible with conservation, forest fires, and commercial 
logging (ACMPOF 2008).  Parks and protected areas exist along the migration route, but 
no data exists regarding the amount of potential stopover habitat.   

F. Genetics

Genetic studies performed using DNA collected from 109 individuals at seven
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4. Disease, predation, and brood parasitism have never been a basis for listing
this species as endangered

Although the final rule listing the species in 1990 suggests that fire ants could
become a threat to young warblers, there has been no evidence supporting this 
supposition.73  Documented warbler predators (adults and young) include snakes, birds, 
mammals, and red-imported fire ants (Solenopsis invicta) (Stake et al. 2004; Reidy et al. 
2008; Reidy et al. 2009a).  Stake et al. (2004) noted that the height of warbler nests 
reduced the risk of fire ant predation and that warblers are not the main target of other 
birds or mammals.  Brood parasitism varies annually, but is uncommon and represents a 
small risk to overall warbler nest survival (Groce et al. 2010).  Anders (2000) recorded no 
brood parasitism by cowbirds during her study of warbler territories within Fort Hood.  
This factor thus also supports delisting the species.   

At most there is one documented outbreak in 2012 of avian pox that was 
confirmed on Balcones Canyonlands Preserve in Austin, Texas properties after several 
warblers were reported with swollen and bleeding feet, legs, and lesions on the face, legs 
and feet.74  City of Austin researchers recommended exercising care when handling the 
birds in those locations to minimize the spread of the infection.75  This appears to be an 
isolated event and there are no other disease detection records for this species.  Therefore, 
this factor continues to support delisting this species. 

5. The warbler habitat is secure and the warbler will remain protected after
delisting

Due to overlap and redundancy in state and federal regulatory mechanisms,
delisting the golden-cheeked warbler under the federal Endangered Species Act will not 
deprive it of any significant regulatory protections.  Apart from the Endangered Species 
Act, many other regulatory mechanisms exist to ensure that the populations and habitat of 
the golden-cheeked warbler remain protected after delisting.  These include the Migratory 
Bird Treaty Act of 1918,76 the 1975 Texas Endangered Species law,77 the Balcones 

73 55 Fed. Reg. at 53,158. 
74 The City of Austin, State of Our Environment Report 19 (2012). 
75 Id. 
76 16 U.S.C. §§ 703–12. 
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study sites across the warblers’ range in 2004 and 2005 showed no evidence of genetic 
bottlenecks or genetic differentiation (Lindsay et al. 2008).  The latter results indicate that 
current allelic richness and heterozygosity are relatively high and similar to those of other 
warbler species, and suggests no genetic basis for managing warblers as separate 
population entities (i.e., there is no genetic basis for assuming metapopulation dynamics; 
Lindsay et al. 2008).  
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[T]he designation of critical habitat for the warbler will be neither
necessary nor prudent because it will provide no net benefit to the species.
I have therefore instructed the U.S. Fish and Wildlife Service to cease work
on warbler critical habitat designation.81

Since the environmental baseline is that the warbler as listed does not have any of the 
regulatory benefits of critical habitat designation, delisting the species does not remove 
any of those protections— the critical habitat baseline remains the same regardless of 
whether the species is listed. 

A. Migratory Bird Treaty Act

Delisting will not affect the populations of the golden-cheeked warbler, which will 
continue to be protected under the federal Migratory Bird Treaty Act.82  The Migratory 
Bird Treaty Act makes it unlawful  

to pursue, hunt, take, capture, kill, attempt to take, capture, or kill, possess, 
offer for sale, sell, offer to barter, barter, offer to purchase, purchase, 

77 Tex. Acts 1975, 64th Leg., p. 1405, ch. 545 (codified at 5 Tex. Parks & Wildlife Code 
§ 68.001 et seq.).
78 See, e.g., The Nature Conservancy, Texas: Golden-Cheeked Warbler, at
http://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/texas/explore/bird
s-golden-cheeked-warbler.xml (“The Nature Conservancy is actively protecting habitat
for the rare bird at the Barton Creek Habitat Preserve and Love Creek Preserve.  The
Nature Conservancy also participates in numerous private and public partnerships aimed
at preserving essential breeding habitat such as our community-based conservation work
along the Blanco, Pedernales, Frio, and Nueces and Sabinal Rivers.”).
79 55 Fed. Reg. at 18,844.
80 55 Fed. Reg. at 53,159.
81 Letter from Bruce Babbitt, Sec’y of Interior to Gov. Ann Richardson (Sep. 22, 1994).
82 Migratory Bird Treaty Act of 1918, 40 Stat. 755 (codified at 16 U.S.C. §§ 703–12).

23 

Canyonlands National Wildlife Refuge, conservation plans on Fort Hood, approximately 
160 habitat conservation plans on private lands that are enforceable by FWS, and the 
Alliance for the Conservation of Mesoamerican Pine-Oak Forests that protects the 
warbler’s wintering habitat in Central America.  Warbler habitat is actively managed on 
many Texas Parks and Wildlife Management Areas, Nature Conservancy properties in 
Texas, and on other public and private lands.78 

FWS has never designated critical habitat for the golden-cheeked warbler.  FWS 
declined to designate critical habitat in both the 1990 emergency listing79 and final 
listing.80  And in a 1994 letter to the Governor of Texas, the Secretary of the Interior 
stated: 
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Violations are punishable by fine and imprisonment, as well as forfeit of 
equipment used in such acts.84 

FWS also recently announced that it was considering various approaches to 
regulating incidental take of migratory birds.85  The approaches could include  

issuance of general incidental take authorizations for some types of hazards 
to birds associated with particular industry sectors; issuance of individual 
permits authorizing incidental take from particular projects or activities; 
development of memoranda of understanding with Federal agencies 
authorizing incidental take from those agencies’ operations and activities; 
and/or development of voluntary guidance for industry sectors regarding 
operational techniques or technologies that can avoid or minimize 
incidental take.86 

Such rulemaking would also “establish appropriate standards for any such regulatory 
approach to ensure that incidental take of migratory birds is appropriately mitigated, 
which may include requiring measures to avoid or minimize take or securing 
compensation.”87  This announcement is further evidence that FWS has options available 
to it under the Migratory Bird Treaty Act to protect the golden-cheeked warbler, even 
after delisting.88 

83 16 U.S.C. § 703(a). 
84 16 U.S.C. § 707; see, e.g., Pacificorp Pleads Guilty To Violating Migratory Bird 
Treaty Act, N. AM. WINDPOWER (Dec. 22, 2014), at 
http://www.nawindpower.com/e107_plugins/content/content.php?content.13781; Linda 
Chiem, Citgo Could Pay $2M After Judge Backs Bird Death Conviction, LAW360 (Sep. 
10, 2012), at http://www.law360.com/articles/376571. 
85 Migratory Bird Permits; Programmatic Environmental Impact Statement, 80 Fed. Reg. 
30,032 (May 26, 2015). 
86 80 Fed. Reg. at 30,033. 
87 Id. 
88 See, e.g., U.S. Fish & Wildlife Serv., Migratory Bird Program: Management, at 
http://www.fws.gov/birds/management.php (“To manage birds and their habitats, [FWS] 
work[s] with bird conservation partnerships comprising federal and state agencies, 
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deliver for shipment, ship, export, import, cause to be shipped, exported, or 
imported, deliver for transportation, transport or cause to be transported, 
carry or cause to be carried, or receive for shipment, transportation, 
carriage, or export, any migratory bird, any part, nest, or egg of any such 
bird, or any product, whether or not manufactured, which consists, or is 
composed in whole or part, of any such bird or any part, nest, or egg 
thereof . . . .83  
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B. Texas Endangered Species Act

The warbler also remains separately listed and protected under the Texas 
Endangered Species Act, which provides: 

No person may capture, trap, take, or kill, or attempt to capture, trap, take, 
or kill, endangered fish or wildlife . . . possess, sell, distribute, or offer or 
advertise for sale endangered fish or wildlife . . . possess, sell, distribute, or 
offer or advertise for sale any goods made from endangered fish or 
wildlife...sell, advertise, or offer for sale any species of fish or wildlife not 
classified as endangered under the name of any endangered fish or 
wildlife.89 

C. Balcones Canyonlands National Wildlife Refuge

Nor will delisting affect the protection of prime golden-cheeked warbler habitat in
the Balcones Canyonlands National Wildlife Refuge, a 30,000-acre area in Travis 
County, Texas that was set aside in 1996 and is managed to protect the populations of the 
golden-cheeked warbler, black-capped vireo, and six invertebrates.  The City of Austin 
and Travis County are required to report annually to FWS on warbler populations, habitat 
protection and scientific research—none of which will be altered by delisting.90 

Fort Hood has the largest populations of two listed migratory songbirds—the 
golden-cheeked warbler and the black-capped vireo.91  “Fort Hood contains an estimated 
22,591 h[ectares] (roughly 25% of the total area of the installation) of habitat suitable for 
the federally endangered golden-cheeked warbler (Setophaga chrysoparia; warbler), 
which supports between 4,482 and 7,236 territorial male warblers . . .  .”92  Fort Hood 
developed an Endangered Species Management Plan, established core and non-core 
habitat areas, and regularly monitored the populations of these two songbirds.93  

Tribes, nongovernment organizations, universities, corporations, individuals with 
expertise in bird conservation, and private landowners.  These partnerships develop and 
implement management plans that provide explicit, strategic and adaptive sets of 
conservation actions required to return and maintain species to healthy and sustainable 
levels.”). 
89 5 Tex. Parks & Wildlife Code § 68.015. 
90 Travis Cnty., Tex., The Balcones Canyon Conservation Plan, at 
https://www.traviscountytx.gov/tnr/bccp. 
91 Charles E. Pekins, Dep’t of the Army Envtl. Div., Conserving Biodiversity on Military 
Lands: A Guide for Natural Resources Managers chpt. 5, available at 
http://www.dodbiodiversity.org/case_studies/ch_5_2.html. 
92 David W. Wolfe et al., Regional Credit Market for Species Conservation: Developing 
the Fort Hood Recovery Credit System, 36 WILDLIFE SOC’Y BULLETIN 423, 424 (2012). 
93 Pekins, supra note 91, at chpt. 5.   
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D. The Recovery Credit System

The Recovery Credit System (RCS), a voluntary natural resource management
program developed by the Texas Department of Agriculture, also provides technical 
guidance and assistance to private landowners near the Fort Hood Military Reservation 
with qualifying lands that support warbler habitat.  The goal of this program is to mitigate 
adverse impacts to habitat that result from military training activities.  Since July 2006, 
the total investment for implementation of the RCS is $1,954,666 and the 20 participating 
landowners’ cost share is $451,295.  Contract terms range from 10–25 years and the 
program protects approximately 881 hectares of warbler breeding habitat on private land.  
The Robertson Consulting Group conducted a third-party, independent peer review of the 
RCS, published in 2010, that details the program’s success.96  And a study by Wolfe et al. 
(2012) determined that by using the Recovery Credit System, “[c]lear benefits have been 
achieved in terms of acres under conservation management for the species.” 

E. Habitat Identification/Treatment Criteria

The black-capped vireo and golden-cheeked warbler Habitat 
Identification/Treatment Criteria developed by the U.S. Department of Agriculture’s 
Natural Resource Conservation Service (NCRS) Brush Management Consultation 
provides technical guidance for brush clearing to avoid warbler breeding habitat on 
properties with NRCS contracts.  

94 Id. 
95 Executive Order 13,186 of January 10, 2001: Responsibilities of Federal Agencies to 
Protect Migratory Birds, 3 C.F.R. 13,186 (2002). 
96 Third Party Evaluation of the Recovery Credit System Proof of Concept (March 2010), 
available at http://rcs.tamu.edu/media/277203/final_rcs_eval_report_march_2010.pdf. 
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According to an Army case study, “Fort Hood has greatly exceeded population and 
habitat goals” for the warbler and vireo.94  And a study by Anders (2000) found that the 
warbler population within Fort Hood had increased in number and density since the early 
1990s.  The conservation status of the warbler at Fort Hood will not be impacted by 
delisting the warbler. 

In addition, Executive Order 13,186 requires “each Federal agency taking actions 
that have, or are likely to have, a measurable negative effect on migratory bird 
populations is directed to develop and implement, within 2 years, a Memorandum of 
Understanding (MOU) with the Fish and Wildlife Service . . . that shall promote the 
conservation of migratory bird populations.”95  Through this Executive Order, federal 
agencies are required to incorporate warbler conservation considerations into their plans 
and report annually on implementation of the Order. 
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G. Habitat conservation plans

FWS has issued Endangered Species Act permits to approximately 160
landowners who have entered into habitat conservation agreements to protect warbler 
habitat, enforceable by FWS.  The agreements are not affected by delisting and will 
continue to protect the warbler as well as other listed species.97 

6. Other natural and manmade factors support delisting

Because FWS erroneously concluded that few birds existed and little habitat was
available for the species, FWS mistakenly concluded that any encroachments on warbler 
habitat would threaten the continued survival of the species.  Current studies show that 
FWS was wrong in its original conclusions.  

From 1992–2001, Groce et al. (2010) examined National Land Cover Data 
(NLCD) and estimated a net loss of 116,549 hectares (roughly 6%) of woodland within 
the warbler’s breeding range during that time period.  The highest conversion rates were 
identified near urban areas and were attributed to development and population growth.  
More recent Texas Land Trends analyses support this trend, as most land conversion 
from 1997–2012 occurred along with population expansion in the state’s 25 fastest 
growing counties (txlandtrends.org).  

Habitat fragmentation of existing breeding habitat represented a major concern at 
the time of the warbler’s listing.  Since then, range-wide studies conducted during the 
breeding season indicate that the predicted probability of occupancy increases from north 
to south with increasing patch size and mean percentage of woodland cover in the 

97 See, e.g., 72 Fed. Reg. 59,109 (Oct. 18, 2007) (giving notice of a proposed habitat 
conservation plan that would set aside land for an on-site preserve and pay Balcones 
Canyonlands Preserve to purchase additional warbler habitat); 72 Fed. Reg. 74,323 (Dec. 
31, 2007) (proposing to aside on-site mitigation land to be managed as part of the 
Balcones Canyonlands Preserve in perpetuity). 
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F. Alliance for the Conservation of Mesoamerican Pine-Oak Forests

Protection of warbler wintering habitat outside the United States (which is beyond 
the jurisdiction of the Endangered Species Act) remains after delisting under the Alliance 
for the Conservation of Mesoamerican Pine-Oak Forests, established in 2003.  This 
voluntary international cooperative partnership includes members from many national 
nongovernmental organizations in Mexico, Guatemala, El Salvador, Honduras, 
Nicaragua, and the United States (including the Nature Conservancy, Texas Parks and 
Wildlife Department, and the Zoo Conservation Outreach Program).  The Alliance’s 
conservation plan, published in 2008, directs management and preservation actions in the 
pine-oak ecoregion in Central America, where most warbler wintering habitat is located. 
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A. Habitat degradation

In a study conducted in the western portion of the warbler’s breeding range,
Stewart et al. (2014b) found that the presence of oak wilt (a defoliating tree disease 
caused by the fungus Ceratocytis fagacearum) did not affect warbler territory placement, 
but pairing success for males whose territories included some proportion of oak wilt had 
27% lower pairing success.  Stewart et al. (2014b) found no difference in fledging 
success between territories in oak wilt affected and unaffected forests.  In a similar study 
conducted in the eastern portion of the warbler’s breeding range, Appel and Camilli 
(2010) examined post-breeding habitat use in warblers in relation to oak wilt and found 
no difference in the use of affected and unaffected forest.  Studies suggest that oak wilt is 
more likely to occur outside warbler habitat (Appel and Camilli 2010, Stewart et al. 
2014a); Stewart et al. (2014a) found that oak wilt occurred in 4.1% of their study area 
and predicted that the amount of habitat affected will double by 2018 as the disease 
spreads.  

Deer can limit oak survival when the saplings are browsed (Russell and Fowler 
2002, 2004).  No direct evidence suggests, however, that herbivory by native or non-
native browsers is contributing to reduced habitat (or habitat suitability) for the warbler.  
Murray et al. (2013) investigated local declines in Texas red oak (Quercus buckleyi) at 
Balcones Canyonlands National Wildlife Refuge, but concluded that fire suppression and 
drought were likely the cause of reduced oak density.  Similarly, Yao et al. (2012) 
suggested fire could have a dual effect on warbler habitat (such that reduced tree density 
could reduce suitability), but oak recruitment is typically high following moderate to high 
intensity fires.  Yao et al. showed that properly managed fires can increase future habitat 
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surrounding landscape (Collier et al. 2012).  Site-specific research conducted by Butcher 
et al. (2010) found that warblers establish territories in patches as small as approximately 
2.6 hectares in rural landscapes.  Follow-up research conducted in the Austin area found 
that minimum patch size requirements for territory establishment were of similar size 
(~13 hectares; Robinson 2013).  Combined, the Collier et al., Butcher et al., and 
Robinson studies emphasize the importance of large and small patches to sustain the 
warbler population on its breeding ground.  

This coincides with site-specific research (Magnesss et al. 2006; Baccus et al. 
2007; Peak and Thompson 2013).  Though again, small patches do support warblers and 
the importance of these smaller areas should not be discounted.  Patch size can also 
influence avian reproduction.  Coldren (1998) found that pairing and fledging success 
increased with increased patch size.  Minimum patch size for reproductive success is 16–
18 hectares in a rural landscape (Butcher et al. 2010) and about 21 hectares in an urban 
environment (Arnold et al. 1996).  However, in a range-wide study that included 
productivity data from 1,382 territories, Campomizzi et al. (2012) did not find consistent 
relationships between territory success and patch size or patch edge-to-area ratio across 
their breeding range. 
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suitability for warblers by increasing tree diversity. 

B. Management practices

At the time of listing, FWS assumed that any Ashe juniper removal from warbler
habitat would have a negative effect on the species.98  Marshall et al. (2012) found, 
however, that a higher proportion of territories successfully fledged young in areas where 
understory juniper was thinned when compared to untreated control sites.  Warbler 
territory density was also similar between the thinned sites and control sites, which 
suggests that the pattern of higher productivity in the treated areas did not result from 
density dependent mechanisms.  

C. Noise

Lackey et al. (2012) found similar warbler abundance, pairing success, and 
fledging success across road-noise-only sites, road construction sites, and control sites, 
and there was no relationship between warbler reproductive success and distance from 
the roadway.  Similarly, warblers at the Fort Hood Military Reservation occupy and 
breed in patches exposed to active military activity and there is no correlation between 
warbler reproductive success and noise level (Lopez et al. 2012).  Both studies suggest 
that warblers habituate to noise disturbance.  

Conclusion 

Because golden-cheeked warbler populations and habitat are far greater than FWS 
believed in 1990, the species should not have been listed as endangered and, based on 
new scientific, peer-reviewed studies and evidence confirming the species is not in 
danger of extinction throughout all or any significant part of its range, the species should 
be removed from the federal endangered species list.   

Respectfully submitted, 

  s/ Nancie G. Marzulla 
Nancie G. Marzulla  
Roger J. Marzulla  
MARZULLA LAW, LLC 
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98 55 Fed. Reg. at 53,154. 
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Exhibit 1: Texas A&M Survey 

Tex. A&M Inst. of Renewable Natural Resources, Conservation Status of the Federally 
Endangered Golden-cheeked Warbler (unpublished research summary, June 
2015), available at http://irnr.tamu.edu/publications/research-reports/. 
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Table 1: Summary of patch-specific golden-cheeked warbler territory density 
estimates99 

Source Density (males/ha) Location Survey method 

Pulich 
1976 

0.03–0.13 Dallas, Bosque, Kendall 
counties 

Census 

Kroll 
1980 

0.12–0.20 Bosque county Territory mapping 

Wahl et al. 
1990 

0.08-0.63 Rangewide 1.6 km Emlen strip 
census 

Jetté 
1998 

0.14–0.28 
(1992–1996) 

Fort Hood (Coryell 
County) 

Territory mapping 

Peak 
2003 

0.10–0.22 
(Site 1,  
1999–2003) 
0.25–0.37 
(Site 2,  
1999–2003) 

Fort Hood (Coryell 
County) 

# males / size of 
study site 

Peak and Lusk 
2009 

0.21–0.29  
(2003–2009) 

Fort Hood (Coryell 
County) 

# males / size of 
study site 

Peak and Grigsby 
2011, 2012, 2013 

0.27–0.32  
(2011–2013) 

Fort Hood (Coryell 
County) 

# males / size of 
study site 

City of Austin & 
Travis County 
2013 

0.17–0.44 
(1999–2013) 

BCP (Travis County) Territory mapping 

Cooksey & 
Edwards 
2008 

0.04–0.20 
(1991–2008) 

Camp Bullis (Bexar 
County) 

Point counts along 
transects 

Mathewson et al. 
2012 

0.23 Rangewide Point counts at 
random points in 
patches 

99 Adapted from Ex. 1, Texas A&M Survey at 9 tbl.2. 
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T
able 2: Sum

m
ary of golden-cheeked w

arbler breeding habitat and population estim
ates

100 

R
eference 

T
otal 

potential 
habitat 
(hectares) 

H
abitat delineation 

m
ethod 

D
ensity estim

ate 
D

ensity m
ethod 

T
otal population 

Population m
ethod 

A
dvantages 

L
im

itations 

Pulich 
1976 

130,017 
U

sed Soil C
onservation 

Service definition of 
‘‘virgin A

she juniper’’ 
(stands 20–40 ft. trees 
>75 years old), reduced
by author; no im

agery
used

"good" = 0.125 
pairs/ha;  
"average" = 0.05 
pairs/ha;  
"m

arginal = 0.03 
pairs/ha 

Spot-m
apping w

ith m
arked 

population in D
allas, 

B
osque, K

endall counties; 
C

ensus surveys conducted 
in 1962 and 1974 

1962: 15,630 
individuals; 
1974: 14,950 
individuals 

C
alculated proportion of 

total habitat for each of 3 
habitat quality ranks (23%

, 
31%

, and 46%
, respectively), 

m
ultiplied by respective 

density estim
ates 

C
alculated proportion of 

total habitat for each of 3 
habitat quality ranks 
(23%

, 31%
, and 46%

, 
respectively), m

ultiplied 
by respective density 
estim

ates 

Site-specific estim
ates from

 a 
sm

all num
ber of sites applied to 

entire range; 
N

arrow
 habitat definition; 

A
ssum

ed constant density 
across the w

arbler's breeding 
range; 
Projected density w

ithin 3 
qualitative habitat assessm

ent 
ranks. 

W
ahl et al. 

1990 
337,993 
236,984 
(corrected) 

C
orrected values for 

habitat loss and patch 
size; 1974, 1976, and 
1981 Landsat im

agery, 
unsupervised and 
supervised 
classification from

 
know

n breeding 
locations (see Shaw

 
1989); 1989 value is 
corrected for estim

ated 
habitat loss 

0.149 pairs/ha 
M

edian estim
ate for 16 

sites in 11 counties 
determ

ined prim
arily by 1- 

m
ile transect m

ethod 
(Em

len 1971); surveys 
conducted in 1987, 1988 

C
arrying capacity: 

4,822–16,016 pairs 
M

edian density estim
ate 

projected to total potential 
habitat estim

ates after 
corrections 

First attem
pt to use 

rem
ote sensing for 

w
arbler habitat m

apping 

A
ssum

ed constant density 
across the w

arbler's breeding 
range;  
Im

agery for habitat m
ap did not 

include all portions of the 
breeding range;  
U

sed asynchronous rem
ote 

im
agery to define habitat; 

C
orrected based on assum

ed 
habitat change and w

arbler-
habitat relationships (e.g., 
patches <0.02 m

i 2 unoccupied);  
Site-specific estim

ates applied 
range-w

ide;  
D

ata collected prim
arily on 

public lands 

100 A
dapted from

 Ex. 1, Texas A
&

M
 Survey at 4–6 tbl.1. 
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R
eference 

T
otal 

potential 
habitat 
(hectares) 

H
abitat delineation 

m
ethod 

D
ensity estim

ate 
D

ensity m
ethod 

T
otal population 

Population m
ethod 

A
dvantages 

L
im

itations 

FW
S 

1992 
329,447 

U
sed W

ahl et al. (1990) 
habitat total estim

ate 
for 1989 adjusted for 
estim

ated habitat loss; 
included the 
assum

ption that 34%
 of 

patches <0.02 m
i 2 are 

occupied.  Estim
ates 

included counties w
ith 

>
3.8 m

i 2 of potential
w

arbler habitat.

U
sed Pulich (1976): 

"good" = 0.125 
pairs/ha;  
"average" = 0.05 
pairs/ha;  
"m

arginal = 0.03 
pairs/ha 

Estim
ates for each of 3 

habitat ranks from
 Pulich 

(1976) 

13,800 territories 
Follow

ed Pulich (1976) 
proportions of habitat quality 
assum

ing sam
e proportions 

apply to habitat delineated 
by W

ahl et al. (1990); not 
corrected for patch size 

See above 
See above 

R
ow

ell et al. 
1995 

116,549 
(m

ethod 1) 
545,970 
(m

ethod 2) 

M
ethod 1 used 

unsupervised 
classification of 
polygons; derived from

 
generalized locations 
constraining typical 
w

arbler habitat. 
M

ethod 2 used 
supervised classification 
from

 point locations; 
derived using lim

ited 
w

arbler detections and 
included patches < 0.2 
m

i 2. 
U

se d 1990–1992 
Landsat, A

she juniper- 
deciduous w

oodlands 
w

ith >75%
 canopy 

cover and patches 
>0.02 m

i 2.

0.3 individuals/ha 
Estim

ates from
 W

ahl et al. 
(1990) 

C
arrying capacity: 

64,520 individuals 
Projected density to total 
habitat from

 M
ethod 2 for 

patches >0.02 m
i 2 because 

less variation in spectral 
reflectance com

pared to 
M

ethod 1 

B
ased on im

proved 
im

agery from
 a narrow

 
period of tim

e; H
abitat 

classifications based on 
larger w

arbler 
occurrence data sets 

D
id not conduct range-w

ide 
field surveys; V

egetation data 
used to drive classification 
collected at few

 study sites;  
A

ssum
ed constant density 

across the w
arbler's breeding 

range; C
orrected based on 

assum
ed w

arbler-habitat 
relationships (e.g., patches 
<0.02 m

i2 unoccupied; 
estim

ated at 40%
 of the total 

area classified as potential 
habitat) 
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R
eference 

T
otal 

potential 
habitat 
(hectares) 

H
abitat delineation 

m
ethod 

D
ensity estim

ate 
D

ensity m
ethod 

T
otal population 

Population m
ethod 

A
dvantages 

L
im

itations 

D
iam

ond &
 

True 
1998 

1,652,153 
(1986) 
1,676,240 
(1996–
1997) 

1986 and 1996–1997 
Landsat; land cover 
classified as A

she 
juniper, or m

ixed 
juniperoak 
forest/w

oodland,  or 
m

ixed or prim
arily 

deciduous forest 

N
A

 
N

A
 

N
A

 
N

A
 

C
learly identified 

lim
itations 

O
ccupancy w

ithin potential 
habitat unknow

n; classification 
accuracy questioned 

R
appole et al. 

2003 
653,353 

U
sed D

iam
ond and 

True (1998) 
classification but 
rem

oved patches <0.02 
m

i 2 

0.188 territorial 
m

ales/ha 
89%

 pairing success 

Estim
ates from

 167 m
ales 

from
 m

onitored population 
on Fort H

ood, Coryell and 
Bell counties from

 1992 to 
1996 (Jetté et al. 
1998) 

228,426  
(95%

 C
I: 227,142‒

229,710) individuals 

A
djusted m

ean density of 
m

ales by 89%
 pairing 

success to estim
ate num

ber 
of fem

ales 

M
ore inclusive habitat 

classification 
(included patches >0.02 
m

i 2) 

Site-specific estim
ates from

 a 
sm

all num
ber of sites applied to 

entire range; A
ssum

ed constant 
density across the w

arbler's 
breeding range; Excluded 
~29,000 hectares of potential 
w

arbler habitat; A
djusted based 

on pairing success at sm
all 

num
ber of study sites 

D
eB

oer &
 

D
iam

ond 
2006 

756,536 
G

rouped forest cover 
types based on N

LC
D

 
data; Included only 
patches >246 ft. from

 
edge; C

onducted 
occupancy surveys in 
2002 

N
A

 
N

A
 

N
A

 
N

A
 

U
sed m

etrics obtained at 
local and landscape 
scales; C

ollected data on 
36 patches of privately 
ow

ned land and 13 
patches of publicly 
ow

ned land 

Lim
ited field sam

pling across 
the range; D

oes not incorporate 
interpatch heterogeneity 
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R
eference 

T
otal 

potential 
habitat 
(hectares) 

H
abitat delineation 

m
ethod 

D
ensity estim

ate 
D

ensity m
ethod 

T
otal population 

Population m
ethod 

A
dvantages 

L
im

itations 

D
iam

ond 
2007 

1,678,571 
(m

odel C
) 

1,721,824 
(m

odel D
) 

Evergreen / forest / 
w

oodland or deciduous 
forest / w

oodland 
w

ithin 100 m
 of 

evergreen. 
M

odel C
: adjusted for 

edge;  
M

odel D
: w

ith 
reduction for low

 
canopy cover and 
addition for high 
canopy cover 

N
A

 
N

A
 

N
A

 
N

A
 

C
om

pared m
ultiple 

m
odels 

N
arrow

 habitat definition and 
included qualitative 
classification of habitat 
"quality"; Lim

ited field data; 
unclear m

ethodology 

SW
C

A
 

2007 
552,186 

2004 digital im
agery; 

>50%
 canopy closure

com
posed of large

A
she juniper and

deciduous trees;
patches >0.02 m

i

"high" = 0.22 
pair/ha; 
"low

" = 0.025 
pair/ha 

‘‘H
igh’’ estim

ate from
 long-

term
 m

onitoring study on 
Fort H

ood, Bell and Coryell 
counties (Peak 2003);  
‘‘low

’’ estim
ate from

 surveys 
G

overnm
ent Canyon SN

A
, 

Bexar Co. 

13,931–116,565 
pairs; 
20,445–26,978 pairs 
(adjusted) 

Estim
ated using the SW

C
A

 
habitat m

odel; adjusted 
estim

ate based on personal 
opinion, based on 
assum

ptions of density w
ith 

goal of deriving a 
‘‘satisfactory m

inim
um

 
population estim

ate’’ 

C
onsidered several 

landscape- scale m
etrics: 

density of w
oodland, 

proportions of A
she 

juniper and deciduous 
trees, size of trees, patch 
size, land use 

Site-specific estim
ates from

 a 
sm

all num
ber of sites applied to 

entire range; 
Included only high quality 
habitat, therefore narrow

 
definition of w

arbler habitat not 
based on quality as it relates to 
productivity; 
Personal opinion used to adjust 
population estim

ates dow
nw

ard 
"W

e looked at the results of this 
application and did not like it." 

Loom
is 

A
ustin 

2008 

1,679,348 
2001 N

LC
D

 average 
canopy cover in a 7 x 7 
cell (cell = 98 ft.) 
neighborhood; potential 
habitat = all areas 
w

ithin 3 cells of areas 
w

ith at least 50%
 m

ean 
canopy cover 

N
A

 
N

A
 

N
A

 
N

A
 

B
road range in canopy 

cover considered 
potential habitat 

Included qualitative 
classification of habitat 
"quality" based on canopy cover 
m

etrics; Lim
ited field data 

collected sm
all num

ber of sites 
over long period of tim

e (2001–
2008 ); unclear m

ethodology 
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R
eference 

T
otal 

potential 
habitat 
(hectares) 

H
abitat delineation 

m
ethod 

D
ensity estim

ate 
D

ensity m
ethod 

T
otal population 

Population m
ethod 

A
dvantages 

L
im

itations 

C
ollier et al. 

2012 
1,678,053 

2007 and 2008 Landsat 
5; unsupervised 
classification; used 
N

LC
D

 to rem
ove any 

cover types m
is-

classified as w
oodland 

and pixels identified as 
w

oodland, but w
ith 

<30%
 canopy cover; 

used road layer to 
further define habitat 
patches 

N
A

 
N

A
 

N
A

 
N

A
 

D
ata collection and 

statistical procedures 
w

ere appropriate for the 
scale and scope of the 
project (patches w

ere 
random

ly sam
pled across 

the w
arbler's breeding 

range, im
agery w

as 
current to the study); 
Included data collected 
public and private land; 
U

sed biological co- 
variates know

 to 
influence w

arbler 
occurrence;  
H

igh predictive 
accuracy;  
Provided probabilistic 
prediction of the 
likelihood of patch 
occupancy 

D
id not incorporate interpatch 

heterogeneity 
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R
eference 

T
otal 

potential 
habitat 
(hectares) 

H
abitat delineation 

m
ethod 

D
ensity estim

ate 
D

ensity m
ethod 

T
otal population 

Population m
ethod 

A
dvantages 

L
im

itations 

M
athew

son 
et al. 
2012 

1,678,053 
2007 and 2008 Landsat 
5; unsupervised 
classification; used 
N

LC
D

 to rem
ove any 

cover types m
is-

classified as w
oodland 

and pixels identified as 
w

oodland, but w
ith 

<30%
 canopy cover; 

used road layer to 
further define habitat 
patches. (C

ollier et al. 
2012) 

0.23 m
ales/ha (m

ean 
patch-specific 
density) 

A
bundance point counts done 

in 301 patches, such that each 
patch surveyed w

as given a 
density estim

ate 

263,339 singing 
m

ales 
(95%

 C
I: 223,927–

302,620) 

U
sed predicted patch-

specific density estim
ates as 

a function of predicted 
patch-specific  occupancy 
probability and based  on 
1,000 sim

ulated realizations 
of population distribution 

D
ata collection and 

statistical procedures 
w

ere appropriate for the 
scale and scope of the 
project (patches w

ere 
random

ly sam
pled across 

the w
arbler's breeding 

range, im
agery w

as 
current to the study); 
Included data collected 
w

ithin 306 patches on 
public and private land; 
M

ore conservative 
estim

ate than w
ould have 

been projected by 
including detection 
probability 

2009 population estim
ate; 

C
annot be applied to local-scale; 

Patch-specific, so does not 
incorporate interpatch 
heterogeneity 

D
uarte et al. 

2013 
1,678,281 

G
IS data and Landsat 

im
agery quantifying 

breeding habitat change 
from

 1999–2001 to 
2010–2011 

N
A

 
N

A
 

N
A

 
N

A
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I. Agency Description

At the Texas A&M Institute of Renewable Natural Resources, we conduct problem-driven research
addressing today’s challenging wildlife and habitat management questions. Our mission is to solve
complex natural resource issues through discovery, engagement, innovation, and land stewardship. The
Institute’s capacity to conduct interdisciplinary research is a result of our team’s broad range of capabilities
and expertise, and is enhanced by our strong partnerships and collaborations with universities, government
agencies, nongovernmental organizations, and other stakeholders. We are invested in generating reliable
science that can be used to promote sustainable wildlife populations through sound management and policy
decisions.

II. Executive Summary

The Golden-cheeked Warbler (Setophaga chrysoparia; hereafter warbler), a small, insectivorous,
migratory songbird that breeds exclusively in mixed oak-juniper (Quercus-Juniperus) woodland of
central Texas (Pulich 1976, Ladd and Gass 1999), was emergency listed in 1990 as federally endangered
(USFWS 1990). At the time of its listing, research conducted on a small number of study sites located in
the eastern portion of the warbler’s breeding range suggested that there was ~1,270 mi2 of potential
warbler habitat in Texas supporting 13,800 warbler territories (Wahl et al. 1990; USFWS 1992). The
USFWS (USFWS 1992) then developed warbler recovery criteria under the notion that there were few
warblers existing in spatially structured populations across small, disjunct patches of warbler habitat.
After ~25 years of research, recent and comprehensive studies indicate that there is ~5 times more warbler
breeding habitat (~6,480 mi2) and that there are ~19 times more warblers (263,339 males; 95% CI =
223,927–302,620) than assumed at the time of the emergency listing decision (Collier et al. 2012,
Mathewson et al. 2012). In addition, molecular work suggests there is no genetic basis for managing
warblers as separate population entities (Lindsay et al. 2008). Collectively, these studies indicate that
recovery criteria were based on a fundamental misunderstanding of the existing abundance and
population structure of the species, and a re-examination of the warbler’s federally endangered listing
status is strongly warranted by the USFWS.

III. Background

The U.S. Fish and Wildlife Service (USFWS) listed the Golden-cheeked Warbler (Setophaga

chrysoparia; hereafter warbler), a small, insectivorous, migratory songbird that breeds exclusively in
mixed oak-juniper (Quercus-Juniperus) woodland of central Texas (Pulich 1976, Ladd and Gass 1999),
as federally endangered in 1990. During the breeding season (March–July), warblers require shredded
bark from mature Ashe juniper for nest material and a combination of Ashe juniper, oaks, and associated
hardwoods for nesting and foraging (Pulich 1976, Ladd and Gass 1999). Most warblers leave the breeding
grounds in late July and migrate through Mexico and Central America to their wintering grounds in
southern Mexico, Guatemala, Honduras, El Salvador, and Nicaragua, where they remain until spring
migration begins in late February (Pulich 1976, Ladd and Gass 1999). Primary concerns at the time of the
emergency listing decision included habitat loss and fragmentation, urban encroachment, lack of oak
recruitment, and brood parasitism by brown-headed cowbirds (Molothrus ater) (USFWS 1990).
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Recovery goals and most subsequent research efforts operated under the assumptions that warblers are 
rare and exist within spatially separated populations (Morrison et al. 2012). However, more recent 
research suggests (1) there is more warble breeding habitat and the species is more abundant than 
previously assumed, (2) woodland patches are not separated or isolated by large distances, (3) warblers 
occupy and successfully breed across a much wider range of habitat conditions than initially identified, 
and (4) gene flow is panmictic. As such, criteria for species recovery and recommendations for 
management are based on a limited understanding of the species at the time of their inception, warranting 
further review of the warbler’s federally endangered status in the future. As part of that effort, this report 
summarizes the abbreviated history and current knowledge of warbler habitat distribution, population 
trends, potential threats, and existing regulatory mechanisms for the species and provides a biological 
foundation for future conservation measures.  

IV. Federal Listing History

 Emergency listed as federally endangered May 1990; final rule published December 1990
 Recovery Plan published by USFWS September 1992
 USFW announced 5-year Status Review and solicited new information April 2006
 Spotlight Species Action Plan posted to the Federal Register by USFWS August 2009
 Scientific Evaluation for the 5-year Status Review published November 2010
 Scientific Evaluation for the 5-year Status Review published August 2014

V. Criteria for Species Recovery (USFWS 1992)

 Sufficient breeding habitat protection to ensure continued existence of at least one viable, self-
sustaining population in each of the eight regions outlined in the plan

 Potential for gene flow across regions between demographically self-sustaining populations needed
for long-term viability

 Sufficient and sustainable non-breeding habitat to support the breeding populations
 All existing warblers populations on public lands protected and managed to ensure their continued

existence
 All criteria met for 10 consecutive years

VI. Habitat and Population

Breeding Habitat Estimates

At the time of its listing, research conducted on a small number of study sites located in the eastern
portion of the warbler’s breeding range suggested that there was ~1,270 mi2 of potential warbler habitat in
Texas (Wahl et al. 1990; USFWS 1992). Since that time, there have been numerous attempts to update the
warbler breeding habitat estimate (Table 1). Results have been highly variable due to differences in land
cover classification techniques, source  imagery (year collected, image quality, resolution), post-hoc
adjustments (minimum patch size requirements, estimated conversion rates, personal opinion), counties
included as part of the warbler’s breeding range, access to private land for surveys, and actual change in
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ground cover over time, among others (Table 1). However, more recent estimates based on randomly 
sampled patches on public and private land across the warbler’s breeding range, congruent satellite 
imagery, and biological covariates known to influence warbler occurrence identified ~6480 mi2 of 
potential warbler breeding habitat (Collier et al. 2012). This estimate falls within the range of potential 
warbler breeding habitat identified by others since the listing decision (~2,130–6,840 mi2; Table 1). 
However, the Collier et al. (2012) habitat model provided the first probabilistic predictions for the 
likelihood of patch occupancy by warblers and was constructed using data and statistical procedures that 
were appropriate for the scale and scope of the project (Collier et al. 2012). Information obtained from 
Collier et al. (2012) indicates that there is ~5 times more warbler breeding habitat than identified at the 
time of the warbler’s listing, that there are a large number of warbler habitat patches across their breeding 
range, and that these patches are not separated by large distances. 
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Pulich 1976
502 m

i 2
U

sed Soil C
onservation Service 

definition of ‘‘virgin A
she juniper’’ 

(stands 20–40 ft trees >75 years 
old), reduced by author; no 
im

agery used

"good"  = 0.125 
pairs/ha; "average" = 
0.05 pairs/ha; "m

arginal 
= 0.03 pairs/ha

Spot-m
apping w

ith m
arked 

population in D
allas, Bosque, 

K
endall counties; C

ensus surveys 
conducted in 1962 and 1974

1962: 15,630 
individuals; 
1974: 14,950 
individuals

C
alculated proportion of total 

habitat for each of 3 habitat quality 
ranks (23%

, 31%
, and 46%

, 
respectively), m

ultiplied by 
respective density estim

ates

First com
prehensive field-based 

study
Site-specific estim

ates from
 a sm

all 
num

ber of sites applied to entire 
range; N

arrow
 habitat definition; 

A
ssum

ed constant density across 
the w

arbler's breeding range; 
Projected density w

ithin 3 
qualitative habitat assessm

ent 
ranks

W
ahl et al. 

1990
U

ncorrected: 1305 
m

i 2; C
orrected for 

habitat changes post-
im

agery collection: 915 
m

i 2; H
abitat in patches 

>50 ha: 124
–412 m

i2

C
orrected values for habitat loss 

and patch size; 1974, 1976, and 
1981 Landsat im

agery, 
unsupervised and supervised 
classification from

 know
n breeding 

locations (see Shaw
 1989); 1989 

value is corrected for estim
ated 

habitat loss

0.149 pairs/ha
M

edian estim
ate for 16 sites in 11 

counties determ
ined prim

arily by 1-
m

ile transect m
ethod (Em

len 
1971); surveys conducted in 1987, 
1988

C
arrying 

capacity: 
4,822

–16,016 
pairs

M
edian density estim

ate projected 
to total potential habitat estim

ates 
after corrections

First attem
pt to use rem

ote sensing 
for w

arbler habitat m
apping

A
ssum

ed constant density across 
the w

arbler's breeding range; 
Im

agery for habitat m
ap did not 

include all portions of the breeding 
range; U

sed asynchronous rem
ote 

im
agery to define habitat; 

C
orrected based on assum

ed 
habitat change and w

arbler-habitat 
relationships (e.g., patches <0.02 
m

i 2 unoccupied); Site-specific 
estim

ates applied range-w
ide; 

D
ata collected prim

arily on public 
lands

U
SFW

S 
1992

1272 m
i 2 (A

dapted 
from

 W
ahl et al. 1990; 

estim
ates included 

counties w
ith >3.8 m

i 2 

of potential w
arbler 

habitat)

U
sed W

ahl et al. (1990) habitat 
total estim

ate for 1989 adjusted 
for estim

ated habitat loss; included 
the assum

ption that 34%
 of 

patches <0.02 m
i 2 are occupied

Estim
ates from

 Pulich 
(1976) for good, 
average, and m

arginal

Estim
ates for each of 3 habitat 

ranks from
 Pulich (1976)

13,800 
territories

Follow
ed Pulich (1976) 

proportions of habitat quality 
assum

ing sam
e proportions apply 

to habitat delineated by W
ahl et al. 

(1990); not corrected for patch 
size

See above
See above

Row
ell et al. 

1995
M

ethod 1 (derived 
from

 generalized 
locations containing 
typical w

arbler 
habitat): 450 m

i 2; 
M

ethod 2 (derived 
using lim

ited w
arbler 

detecions - included 
patches <0.2 m

i 2): 
2108 m

i 2

1990–1992 Landsat, A
she juniper-

deciduous w
oodlands w

ith >75%
 

canopy cover and patches >0.02 
m

i 2; M
ethod 1: unsupervised 

classification of polygons; M
ethod 

2: supervised classification from
 

point locations

0.3 individuals/ha
Estim

ates from
 W

ahl et al. (1990)
C

arrying 
capacity: 64,520 
individuals 

Projected density to total habitat 
from

 M
ethod 2 for patches >0.02 

m
i 2 because less variation in 

spectral reflectance com
pared to 

M
ethod 1

Based on im
proved im

agery from
 

a narrow
 period of tim

e; H
abitat 

classifications based on larger 
w

arbler occurance data sets

D
id not conduct range-w

ide field 
surveys; V

egetation data used to 
drive classification collected at few

 
study sites;  A

ssum
ed constant 

density across the w
arbler's 

breeding range; C
orrected based 

on assum
ed w

arbler-habitat 
relationships (e.g., patches <0.02 
m

i 2 unoccupied; estim
ated at 40%

 
of theri total area classified as 
potential habitat)
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D
iam

ond and 
True 1998

1986: 6379 m
i 2; 1996-

1997: 6472 m
i 2

1986 and 1996–1997 Landsat; 
land cover classified as A

she 
juniper, or m

ixed juniperoak 
forest/w

oodland, or m
ixed or 

prim
arily deciduous forest

N
A

N
A

N
A

N
A

C
learly identified lim

itations
O

ccupancy w
ithin potential habitat 

unknow
n; classification accuracy 

questioned

Rappole et al. 
2003

2484 m
i 2

U
sed D

iam
ond and True (1998) 

classification but rem
oved patches 

0.02 m
i 2

0.188 territorial 
m

ales/ha; 89%
 pairing 

success

Estim
ates from

 167 m
ales from

 
m

onitored population on Fort 
H

ood, C
oryell and Bell counties 

from
 1992 to 1996 (Jette et al. 

1998)

228,426 (95%
 

C
I: 

227,142
‒229,71

0) individuals

A
djusted m

ean density of m
ales by 

89%
 pairing success to estim

ate 
num

ber of fem
ales

M
ore inclusive habitat classification 

(included patches >0.02 m
i 2)

Site-specific estim
ates from

 a sm
all 

num
ber of sites applied to entire 

range; A
ssum

ed constant density 
across the w

arbler's breeding 
range; Excluded ~112 m

i 2 of 
potential w

arbler habitat; A
djusted 

based on pairing success at sm
all 

num
ber of study sites

D
eBoer and 

D
iam

ond 
2006

2921 m
i 2

G
rouped forest cover types based 

on N
LC

D
 data; Included only 

patches >246 ft from
 edge; 

C
onducted occupancy surveys in 

2002

N
A

N
A

N
A

N
A

U
sed m

etrics obtained at local and 
landscape scales; C

ollected data 
on 36 patches of privately ow

ned 
land and 13 patches of publicly 
ow

ned land

Lim
ited field sam

pling across the 
range; D

oes not incorporate 
interpatch heterogeneity

D
iam

ond 
2007

M
odel C

: 6841 m
i 2; 

M
odel D

: 6648 m
i 2

Evergreen/forest/w
oodland or 

deciduous forest/w
oodland w

ithin 
100 m

 of evergreen.  M
odel C

: 
adjusted for edge; M

odel D
: w

ith 
reduction for low

 canopy cover 
and addition for high canopy cover

N
A

N
A

N
A

N
A

C
om

pared m
ultiple m

odels
N

arrow
 habitat definition and 

included qualitative classification of 
habitat "quality"; Lim

ted field data; 
unclear m

ethodology

SW
C

A
 2007

2132 m
i 2

2004 digital im
agery; >50%

 
canopy closure com

posed of large 
A

she juniper and deciduous trees; 
patches >0.02 m

i 2

"high" = 0.22 pair/ha; 
"low

" = 0.025 pair/ha
‘‘H

igh’’ estim
ate from

 long-term
 

m
onitoring study on Fort H

ood, 
Bell and C

oryell counties (Peak 
2003); ‘‘low

’’ estim
ate from

 
surveys G

overnm
ent C

anyon 
SN

A
, Bexar C

o. (U
SFW

S 2004)

Estim
ated using 

the 
SW

C
A

habitat 
m

odel: 
13,931

–116,565 
pairs; A

djusted 
estim

ate based 
on personal 
opinion: 
20,445

–26,978 
pairs

A
djusted estim

ate based on 
assum

ptions of density w
ith goal of 

deriving a ‘‘satisfactory m
inim

um
 

population estim
ate’’

C
onsidered several landscape-

scale m
etrics: density of w

oodland, 
proportions of A

she juniper and 
deciduous trees, size of trees, 
patch size, land use

Site-specific estim
ates from

 a sm
all 

num
ber of sites applied to entire 

range; Inclued ony high quality 
habitat, therefore narrow

 definition 
of w

arbler habitat and not based 
on quality as it relates to 
productivity; Personal opinion used 
to adjust population estim

ates 
dow

nw
ard "W

e looked at the 
results of this application and did 
not like it."

Loom
is 

A
ustin 2008

6484 m
i 2

2001 N
LC

D
 average canopy 

cover in a 7 x 7 cell (cell = 98 ft) 
neighborhood; potential habitat = 
all areas w

ithin 3 cells of areas w
ith 

at least 50%
 m

ean canopy cover

N
A

N
A

N
A

N
A

Broad range in canopy cover 
considered potential habitat

Included qualitative classification of 
habitat "quality" based on canopy 
cover m

etrics; Lim
ited field data 

collected sm
all num

ber of sites 
over long period of tim

e 
(2001

–2008 ); unclear 
m

ethodology

Case 1:17-cv-00538-SS   Document 56-1   Filed 02/13/18   Page 59 of 88



Texas A
&

M
 Institute of R

enew
able N

atural R
esources 

06/15/2015 

7
 

R
e

fe
re

n
c
e

T
o

ta
l p

o
te

n
tia

l 

h
a
b

ita
t

H
a
b

ita
t d

e
lin

e
a
tio

n
 m

e
th

o
d

D
e

n
s
ity

 e
s
tim

a
te

D
e

n
s
ity

 m
e

th
o

d
T

o
ta

l p
o

p
u

la
tio

n
P

o
p

u
la

tio
n

 m
e

th
o

d
A

d
v

a
n

ta
g

e
s

L
im

ita
tio

n
s

C
ollier et al. 

2012
6479 m

i 2
2007 and 2008 Landsat 5; 
unsupervised classification; used 
N

LC
D

 to rem
ove any cover types 

m
is-classified as w

oodland and 
pixels identified as w

oodland, but 
w

ith <30%
 canopy cover; used road 

layer to further define habitat 
patches

N
A

N
A

N
A

N
A

D
ata collection and statitical 

procedures w
ere appropriate for the 

scale and scope of the project 
(patches w

ere random
ly sam

pled 
across the w

arbler's breeding range, 
im

agery w
as current to the study); 

Included data collected public and 
private land; U

sed biological co-
variates know

 to influence w
arbler 

occurrence; H
igh predictive 

accuracy; Provided probabilitstic 
prediction of the likelihood of patch 
occupancy

D
id not incorporate interpatch 

heterogeneity

M
athew

son et 
al. 2012

6479 m
i 2

2007 and 2008 Landsat 5; 
unsupervised classification; used 
N

LC
D

 to rem
ove any cover types 

m
is-classified as w

oodland and 
pixels identified as w

oodland, but 
w

ith <30%
 canopy cover; used road 

layer to further define habitat 
patches. (C

ollier et al. 2012)

m
ean patch-specific 

density: 0.23 
m

ales/ha

A
bundance point counts done in 301 

patches, such that each patch 
surveyed w

as given a density 
estim

ate

263,339 (95%
 C

I: 
223,927–302,620) 
singing m

ales 

U
sed predicted patch-specific 

density estim
ates as a function of 

predicted patch-specific occupancy 
probability and based  on 1,000 
sim

ulated realizations of population 
distribution

D
ata collection and statitical 

procedures w
ere appropriate for the 

scale and scope of the project 
(patches w

ere random
ly sam

pled 
across the w

arbler's breeding range, 
im

agery w
as current to the study); 

Included data collected w
ithin 306 

patches on public and private land; 
M

ore conservative estim
ate than 

w
ould have been projected by 

including detection probability

2009 population estim
ate; C

annot be 
applied to local-scale; Patch-
specific, so does not incorporate 
interpatch heterogeneity
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Winter and Migratory Habitat Estimates 

Warblers winter in pine-oak forests of southern Mexico, Guatemala, Honduras, El Salvador, Nicaragua, 
and possibly Costa Rica at elevations between ~2,600 and 8,500 ft (Komar et al. 2011). Infrequently, 
warblers may also be found in pine, cloud or broadleaf forests, scrub habitat or agricultural areas 
(Rappole et al. 2000, Potosem and Muñoz 2007, McCrary et al. 2009). Using U.S. Geological Survey 
(USGS) data and Landsat imagery, Rappole et al. (2003) estimated ~2,600 mi2 of potential pine oak-
habitat on the wintering grounds (excluding Nicaragua). However, the authors acknowledged that known 
detections fell into a USGS land cover class of “evergreen needleleaf forest”, which they did not include 
in their initial analyses and could add ~1,700 mi2 to their estimate of potential winter habitat, resulting in 
~4,300 mi2 of potential winter habitat. Alliance for the Conservation of Mesoamerican Pine-Oak Forests 
(ACMPOF) estimated ~7,500 mi2 of potential warbler wintering habitat (ACMPOF 2008). Parks and 
protected areas exist along the migration route. However, data regarding warbler use of those areas during 
migration is lacking.  

Breeding Population Estimates 

Population estimates extrapolated from research conducted on a small number of study sites located in the 
eastern portion of the warbler’s breeding range suggested that there were 13,800 warbler territories in 
Texas at the time of the warbler’s emergency listing as federally endangered (Wahl et al. 1990; USFWS 
1992). Subsequent population estimates based on improved imagery (though still quantified using a small 
number of site-specific observations, qualitative definitions of warbler habitat quality based on personal 
opinion, and assumptions of constant density across the warblers breeding range) indicated that there 
were ~13,000–230,000 individuals (Table 1). Most recently, Mathewson et al. (2012) estimated the 
warbler population size using models of patch-specific densities derived from randomly located range-
wide abundance surveys, then developed a predictive equation that related biological metrics to patch-
scale density. They found that patch-specific occupancy probability (which is a function of patch size and 
landscape composition; Collier et al. 2012) was the best predictor of patch-specific densities, and 
estimated the population of male warblers at 263,339 (95% CI = 223,927–302,620). Without accounting 
for detection probability, which would have increased the overall population estimate, this indicates that 
there are ~19 times more warblers than assumed at the time of the emergency listing decision. 

The most recent warbler status review suggests that the Mathewson et al. (2012) model may have over-
predicted warbler density estimates, and, therefore, resulted in inflated population estimates (USFWS 
2014). More specifically, the USFWS (2014) noted concerns that patch-specific territory density 
estimates with known warbler numbers are lower than predicted by the range-wide estimates. This is a 
misapplication of the model results, which the authors explained should only be applied at the range-wide 
scale. Mathewson et al. (2012) used data and statistical procedures that were appropriate for the scale and 
scope of the project (i.e., patches were randomly sampled on public and private land across the warbler’s 
breeding range, imagery was current to the study). In addition, their overall estimates align with other 
habitat and population estimates when assumptions regarding habitat quality are removed (Table 1). 
Furthermore, the territory density estimates derived by Mathewson et al. (2012) were well within the 
range of most available information for the species (Table 2). It is also important to note that relationships 
between warbler density and patch-scale metrics used by Mathewson et al. (2012) to predict abundance 
across the species’ range were consistent with patch-scale metrics previously shown to affect warbler 
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density at local scales (Magness et al 2006, Baccus et al. 2007). While the Mathewson et al. (2012) model 
should not be used at the local scale, which again was acknowledged by the authors in their peer-reviewed 
manuscript, their work provided patch-specific predictions of warbler density across the species’ breeding 
range and represents the best available warbler breeding population estimate. 
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Winter Population Estimates 

Estimates of the warbler population on the winter range vary substantially. Rappole et al. (2003) 
estimated a winter habitat carrying capacity of 34,425 birds, using their estimate of density (0.05 birds/ha) 
and an estimate of ha of pine-oak above ~4000 ft (~2,600 mi2; see above). When the “evergreen needleaf” 
class was included, their winter population estimates increased to 56,674 birds. Using the habitat estimate 
from ACMPOF (2008) and their own warbler density estimate (0.3 birds/ha), Komar et al. (2011) 
estimated a total warbler population of 585,000 birds, with 345,000 adult males, although the authors 
admit that the amount of habitat is likely overestimated. Komar et al. (2011) detected decreased warbler 
abundance in each year of their range-wide study of wintering warblers (2007–2010), suggesting potential 
declines in the overall warbler populations, insufficient sampling, or observer bias. 

Survival 

Using data collected from a small portion of the warbler’s breeding range (Fort Hood Military 
Reservation, Coryell and Bell counties, TX) and assuming metapopulation dynamics (but see Lindsay et 
al. 2008 below), Alldredge et al (2004) developed the population viability model used to guide 
conservation decisions by the USFWS. Results of their analyses suggest that the probability of warbler 
extinction over the next 100 years is low as long as enough habitat exists to support >3,000 breeding pairs 
in each of the eight defined recovery regions. The total amount of available warbler habitat exceeds this 
threshold (Mathewson et al. 2012) and Hatfield et al. (2012) recently suggested that recovery region 
boundaries should be reestablished to reflect warbler biology as opposed to watershed boundaries. Under 
this paradigm, recovery metrics would not include estimates of abundance across the 8 recovery regions, 
which currently require a minimum of 3,000 males per recovery region, since these initial estimates were 
based off small-scale studies, we now know that density varies widely across the warbler’s breeding 
range, and warblers do not exist as a metapopulation (detailed below).    

In a more recent analysis, Duarte et al. (2014) used data (again collected at Fort Hood) and found adult 
survival rates slightly lower than those initially used by Alldredge et al. (2004) (mean apparent survival 
for Duarte et al. 2014 = 0.47 and mean apparent survival for Alldredge et al. 2004 = 0.56). However, 
Duarte et al. (2014) additionally recognized that warbler survival rates coincided with those obtained for 
other closely related warbler species and acknowledged that their calculations should not be used to 
simulate range-wide population dynamics. Duarte et al. (2014) found no evidence that survival at this 
study location exhibits spatial or temporal variation and there are no known studies that address range-
wide variation in warbler survival rates. Such information would be necessary to infer broad-scale 
population dynamics and set informed conservation targets identified by Alldrege et al. (2004) and used 
by USFWS. 

Productivity 

Pairing success is generally high (typically >70%) and studies suggest that estimates of this metric depend 
on factors such as tree species composition (Marshall et al. 2013), male age (Jette et al. 1998), and 
warbler territory density (Farrell et al. 2012). Territory success (proportion of territories that successfully 
fledge young) is also relatively high (typically >50%) and exhibits similar trends with tree species 
composition (Marshall et al. 2013), male age (Pruett 2014), and warbler territory density (Farrell et al. 
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2013). Fecundity is difficult to compare across years due to inconsistencies in measuring, reporting, and 
that warblers split broods (biasing fledging counts low), but estimates of fecundity are consistently high 
on the Fort Hood Military Reservation (1.13–2.06 young per territory; Anders 2000) and City of Austin 
properties (1.82–3.04 young per territory; COA 2010, 2011, 2012, 2013). 

While warbler management guidelines identify large-tracts of oak-juniper woodland with >70% cover as 
high quality breeding habitat, more recent research indicates that relationships between woodland stand 
characteristics and fledging success vary regionally (Campomizzi et al. 2012). In the Limestone Cut Plain 
Ecoregion, where most warbler research has been conducted, the predicted probability of warbler fledging 
success increased with increasing patch size, decreasing patch edge to area ratio, and increasing percent 
cover. This coincides with site-specific nest survival data obtained at the Fort Hood Military Reservation 
and in the Austin area (Stake 2003, Peak 2007, Reidy et al. 2009b, Peak and Thompson 2014). However, 
these relationships are not consistent across Ecoregions (Campomizzi et al. 2012) and warblers will 
fledge young in areas with <20% canopy cover, especially in the southern portion of their breeding range 
(Klassen et al. 2012). Furthermore, there is experimental song playback evidence that warblers can be 
drawn into previously unoccupied woodland stands with less canopy cover and successfully fledge young 
outside the habitat conditions typically considered suitable for the species (Farrell et al. 2012).  

Genetics 

Athrey et al. (2011) examined temporal changes in genetic variation using 134 samples collected from 
1890–2008 at locations in Travis, Bexar, and Kerr counties, Texas. They divided the samples into historic 
(1890–1915) and contemporary (2005) time periods and found reduced allelic richness (20% decline) and 
heterozygosity (13% decline) in the contemporary samples compared to the historic samples. Athrey et al. 
(2011) suggested that habitat fragmentation in the 20th century resulted in reduced gene flow and 
increased spatial structuring of the warbler population. However, previous research using DNA collected 
from 109 individuals at seven study sites across the warblers’ range in 2004 and 2005 found no evidence 
of genetic bottlenecks or genetic differentiation (Lindsay et al. 2008). The latter results indicate that 
current allelic richness and heterozygosity are relatively high and similar to those of other warbler 
species, and suggests that there is no genetic basis for managing warblers as separate population entities 
(i.e., there is no genetic basis for assuming metapopulation dynamics; Lindsay et al. 2008).  

VII. Over-utilization for Commercial, Recreational, Scientific, or Educational Purposes

There is no evidence that the warbler has been subject to overuse for commercial, recreational, scientific,
or educational purposes. Birds of many species are captured for the pet trade or killed for recreational
hunting on the wintering grounds, but it is unlikely that these activities pose a threat to the warbler’s
continued existence. Research that includes mist nesting and banding of warblers is organized and
regulated by the USFWS, TPWD, and BBL and these activities rarely cause harm to individuals.

VIII. Disease, Predation, and Brood Parasitism

In 2012, avian pox was confirmed on Balcones Canyonlands Preserve (Austin, TX) properties after
several warblers were reported with swollen and bleeding feet, legs, and lesions on the face, legs and feet.
City of Austin researchers recommended exercising care when handling the birds in those locations to
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minimize the spread of the infection. This appears to be an isolated event and there are no other disease 
detection records for this species.  

Documented warbler predators (adults and young) include snakes, birds, mammals, red-imported fire ants 
(Solenopsis invicta) (Stake et al. 2004, Reidy et al. 2008, Reidy et al. 2009a). Brood parasitism varies 
annually, but is uncommon and represents a small risk to overall warbler nest survival (Groce et al. 2010). 

IX. Natural or Manmade Factors

Habitat Loss

From 1992–2001, Groce et al. (2010) examined National Land Cover data (NLCD) and estimated a net
loss of ~450 mi2 (~6%) of woodland within the warbler’s breeding range during that time period. The
highest conversion rates were identified near urban areas and were attributed to development and
population growth. More recent Texas Land Trends analyses support this trend, as most land conversion
that occurred between 1997–2012 occurred with population expansion in the states 25 fastest growing
counties (txlandtrends.org). Duarte et al. (2013) used Landsat imagery to quantify range-wide changes in
golden-cheeked warbler breeding habitat over a 10-year period between 1999–2000 and 2010–2011. They
identified a total ~8,570 mi2 of potential golden-cheeked warbler habitat in 1999–2000 (more than any
other estimates of potential warbler habitat; see above) and ~6,090 mi2 in 2010–2011 (similar to other
estimates of potential warbler habitat; see above). They determined that the degree of fragmentation and
loss was uneven across the range with the greatest reductions in mean patch size the southern portion of
the warblers’ range.

ACMPOF (2008) estimated that 74% of the original pine-oak forest cover remains on the warbler’s
wintering grounds in Mexico and Central America; ~7% of the existing habitat is located in protected
areas. Primary conversion threats include unsustainable forestry practices that are incompatible with
conservation, forest fires, and commercial logging (ACMPOF 2008). Parks and protected areas exist
along the migration route, but no data exists regarding the amount of potential stopover habitat. Similarly,
many conservation groups and NGOs work in the region, but there is no data to quantify the scope of their
efforts.

Habitat Fragmentation

Fragmentation of existing breeding habitat represented a major concern at the time of the warbler’s
listing. Range-wide studies conducted during the breeding season indicate that the predicted probability of
occupancy increases from north to south with increasing patch size and mean percentage of woodland
cover in the surrounding landscape (Collier et al. 2012). Site-specific research conducted by Butcher et al.
(2010) found that warblers establish territories in patches as small as ~0.01 mi2 in rural landscapes.
Follow-up research conducted in the Austin area found that minimum patch size requirements for territory
establishment were larger (~0.05 mi2; Robinson 2013). Combined, the Collier et al. (2012), Butcher et al.
(2010), and Robinson (2013) studies emphasize the importance of large and small patches to sustain the
warbler population on its breeding ground.

Range-wide, warbler density also increased from north to south, which ecologically represents increasing
patch size and mean percentage of woodland cover in the surrounding landscape (Mathewson et al. 2012).
This coincides with site-specific research (Magnesss et al. 2006, Baccus et al. 2007, Peak and Thompson
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2013). Though again, small patches do support warblers and the importance of these smaller areas should 
not be discounted. Patch size can also influence avian reproduction. Coldren (1998) found that pairing 
and fledging success increased with increased patch size. Minimum patch size for reproductive success is 
0.06–0.07 mi2 in a rural landscape (Butcher et al. 2010) and ~0.08 mi2 in an urban environment (Arnold et 
al. 1996). However, in a range-wide study that included productivity data from 1,382 territories, 
Campomizzi et al. (2012) did not find consistent relationships between territory success and patch size or 
patch edge-to-area ratio across their breeding range. 

Habitat Degradation 

In a study conducted in the western portion of the warbler’s breeding range, Stewart et al. (2014b) found 
that the presence of oak wilt (a defoliating tree disease caused by the fungus Ceratocytis fagacearum) did 
not affect warbler territory placement, but pairing success for males whose territories included some 
proportion of oak wilt had 27% lower pairing success. With that said, Stewart et al. (2014b) found no 
difference in fledging success between territories in oak wilt affected and unaffected forests. In a similar 
study conducted in the eastern portion of the warbler’s breeding range, Appel and Camilli (2010) 
examined post-breeding habitat use in warblers in relation to oak wilt and found no difference in the use 
of affected and unaffected forest. Studies suggest that oak wilt is more likely to occur outside warbler 
habitat (Appel and Camilli 2010, Stewart et al. 2014a); Stewart et al. (2014a) found that oak wilt occurred 
in 4.1% of their study area and predicted that the amount of habitat affected will double by 2018 as the 
disease spreads. 

Deer can limit oak survival when the saplings are browsed (Russell and Fowler 2002, 2004). However, 
there is no direct evidence to suggest that herbivory by native or non-native browsers is contributing to 
reduced habitat (or habitat suitability) for the warbler. Murray et al. (2013) investigated local declines in 
Texas red oak (Q. buckleyi) at Balcones Canyonlands National Wildlife Refuge, but concluded that fire 
suppression and drought were likely the cause of reduced oak density. Similarly, Yao et al. (2012) 
suggested fire could have a dual effect on warbler habitat (such that reduced tree density could reduce 
suitability), but oak recruitment is typically high following moderate to high intensity fires. 

Management Practices 

At the time of listing, it was assumed that any Ashe juniper removal from warbler habitat would have a 
negative effect on the species. However, Marshall et al. (2012) found that a higher proportion of 
territories successfully fledged young in areas where understory juniper was thinned when compared to 
untreated control sites. Warbler territory density was also similar between the thinned sites and control 
sites, which suggests that the pattern of higher productivity in the treated areas did not result from density 
dependent mechanisms.   

Climate Change 

A combination of long-term fire suppression and drought exacerbated by climate change could increase 
the risk of wildfires and restrict warbler breeding habitat (EPA 2009), but whether this will influence the 
long-term survival of the species is unknown. 
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Noise 

In the original listing decision, road construction noise and activity was cited as a potential threat to the 
warbler. Lackey et al. (2012) found similar warbler abundance, pairing success, and fledging success 
across road noise only sites, road construction sites, and control sites, and there was no relationship 
between warbler reproductive success and distance from the roadway. Similarly, warblers at the Fort 
Hood Military Reservation occupied and breed in patches exposed to active military activity and there is 
no correlation between warbler reproductive success and noise level (Lopez et al. 2012). Both studies 
suggest that warblers habituate to anthropogenic noise disturbance. 

X. Regulatory Mechanisms

Direct take of warblers is prohibited by the Migratory Bird Treaty Act of 1918 and by the Texas Parks 
and Wildlife Department. Listing of the warbler as federally endangered by the USFWS provided 
protection for warbler breeding habitat on public and private land. In addition, there are several 
conservation-based programs that preserve existing warbler habitat on private land. These include: 

 160 Habitat Conservation Plans and one Safe Harbor Agreement supported by the USFWS
 The Recovery Credit System (RCS), a voluntary natural resource management program

developed by the Texas Department of Agriculture provides technical guidance and assistance to
private landowners near the Fort Hood Military Reservation with qualifying lands that support
warbler habitat. The goal of this program is to mitigate adverse impacts to habitat on the
installation that result from military training activities. Since July 2006, the total investment for
implementation of the RCS is $1,954,666 and the cost-share for the 20 participating landowner’s
cost share is $451,295. Contract terms range from 10–25 years and the program protects ~3.4 mi2

of warbler breeding habitat on private land.
 The Black-capped Vireo and Golden-cheeked Warbler Habitat Identification/Treatment Criteria

for the NRCS Brush Management Consultation was developed by the U.S. Department of
Agriculture’s Natural Resource Conservation Service (NRCS). This program provides technical
guidance for brush clearing to avoid warbler breeding habitat on properties with NRCS contracts.

 The Alliance for the Conservation of Mesoamerican Pine-Oak Forests in was established in 2003.
This voluntary international cooperative partnership includes members from many national
nongovernmental organizations in Mexico, Guatemala, El Salvador; Honduras, Nicaragua, and
the U.S. (including the Nature Conservancy, Texas Parks and Wildlife Department, and the Zoo
Conservation Outreach Program). The organization’s conservation plan, published in 2008,
directs management and preservation actions in the pine-oak ecoregion on Central America,
where most warbler wintering habitat is located.

XI. Conclusion

At the time of the Golden-cheeked Warbler’s emergency listing as federally endangered in 1990,
research conducted on a small number of study sites located in the eastern portion of the warbler’s
breeding range suggested that there was ~1,270 mi2 of potential warbler habitat in Texas supporting
13,800 warbler territories (Wahl et al. 1990; USFWS 1992). The USFWS (USFWS 1992) then developed
warbler recovery criteria under the notion that there were few warblers existing in spatially structured
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populations across small, disjunct patches of warbler habitat. Specifically, the warbler recovery criteria 
require: 

 Sufficient breeding habitat protection to ensure continued existence of at least one viable, self-
sustaining population in each of the eight regions outlined in the plan

 Potential for gene flow across regions between demographically self-sustaining populations needed
for long-term viability

 Sufficient and sustainable non-breeding habitat to support the breeding populations
 All existing warblers populations on public lands protected and managed to ensure their continued

existence
 All criteria met for 10 consecutive years

After ~25 years of research, recent and comprehensive studies  indicate that there is ~5 times more 
warbler breeding habitat (~6,480 mi2) and that there are ~19 times more warblers (263,339 males; 95% CI 
= 223,927–302,620) than assumed at the time of the emergency listing decision (Collier et al. 2012, 
Mathewson et al. 2012). Regardless of the actual warbler population size, it is clear that there are 
substantially more warblers than assumed at the time of listing (Mathewson et al. 2012), the available 
warbler breeding habitat is much more widely distributed than initially thought (Collier et al. 2012), and 
that breeding warblers inhabit a much wider range of habitat conditions than identified during early 
studies (e.g., Klassen et al. 2012). In addition, there is no genetic evidence that warblers have 
demographically self-sustaining populations, and thus, there is no basis for managing warblers as separate 
population entities across the recovery regions (Lindsay et al. 2008). Scientific studies also fail to support 
the notion that the spatial extent of wintering habitat is a limiting factor for this migratory species. 
Finally, maintaining warbler populations on public lands is certainly a part of warbler conservation. 
However, this criterion was developed under the assumption that there was limited warbler breeding 
habitat and that the remaining warbler breeding habitat was highly fragmented and separated by large 
distances, which recent studies no longer support. Long-term and comprehensive research conducted over 
the last 25 years offers a different perspective on the species, strongly warranting a re-examination of the 
warbler’s federally endangered listing status by the USFWS.    
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Federal Docket N,11, FWS-R2-ES-20J 6-00lil 

90-DAV FCNDING ON" A PETI1'1ON TO REMOVE TUE GOLDEN.CHEEKED 
WARBLE R FROM T.HE LIST OY.ENl>~GERED.AND THRE.4.T£NED WILDl/lFE 

Badcgrounc1 

Se<:tion.4(b)(3.)(A) of tbe cbdangered Species At:t (Act) requires tfuit we makt a finding 
on wbethet a petition to list, delist, or reclassify a species ~sents substnntial ~cientiflc or 
CQtnroercial infurmatiot,indicafuig that the petitioned action.may be wauauted. Our standard for 
substarltial scicntific'ottloOJJru:reial infi;mnation with regard to-a 90-day petition f"mding is'"tbat 
11mount .of info~tion that would lead tl teasa11able person IQ believe that the measu~ propo~d 
in the petltit>n may be warr;mted" 50 C.F.R. § 424. Pllb). 

Perilron History 

On June ~0, 2015, we received a petition date<! J~ 2!.t 2015, from Nancie G. lvfarzulla 
(Ma!"ZUlla Law, LLC- Washingtt>n. DC) ll!ld Robert Hcnmkc (Texas Public Policy Foundation 
- Austin, TX) reque$ting that the golden,eheeked warbler be-~oved fi;om tl\e: fist of 
endangcr!ld and (hreaumed wildlife ( ' '!kHsted'') d~ to recovery or,errot-in infotn1ation. The 
pel:itipn clearly identilied i~self as ·a petition and incJuded the requisite 'Jdentifioation fnfonnation 
for the pe1itfooer, .as required by SO G,F,Jt, § 424.14'(a). 

On Occc.mber 11, 2015, ,wr: rec.eived supplemental infonnaJion fram the petitionernh.at 
included additional published studies and an-unpublished repon. These srudles, as well as others, 
known to the Service and in our files at the ~e the supple:{nent was received, are addressed. as 
appropriate in this finding. This:findiog addresses the petition. 

l!M1tu11tloo of a Pe.titioo 10 l)e.Ji!lt the Gol6.eri,cheeked Warbler Unde.r •the Act. 

Specle.s a11d Rar,ge 

Does tbepeti.Lion identify an entity that may be eligible for removal from listiJlg, 
(dt!lls1ing) (that i~, is the entit.)' B species, s~ies, o.r DPSW 

~Yes 
ONo 

The Amt>,nl!an Ornitholqgists' U~oo adopted II new classification of the Pai-uJ idac based 
on a:pJ!ylogenetic al'll1ly.sis b)'· Lovette:e't al.. (2010,,p. 763) that resulted in~ !' Dendroioo, species 
being placed into Qf a gjngl~ clade foJ wltich tne. generic name S¢/<Jphagq has taxonomie priority 
(Chesser et al. 2011, p. 608). Hereafter, the Seivice .recognizes the golden-cheeked wmbler as 
Setupliaga chrysqparta, formerly placed in the ~nus Dendroica. 
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]fyes, !ts( comm(m 11t1me (safe11t1Jic name}; anifr.ange. 

Gol~en-cheeki:d warbler ,{Den,dro,'aa cJuyst>patia ~ Setoplll!ga, chrysop_at.la, h~ winbler), 
breeding ,egclusively in Texas~ wiritering in the hlzhhmds, ofMexico' ,(Ohiapas) and Central 
America (GoatemalR.. Hg.nduras, Nicai:agua, EJ·Saf.vador). 

l1rfor.ma1ion in the Pl!tilt(),11 

FactoJJA 

l . Does t&e· pe:titionet claim tlie entity Warl;aiits de)ISt{ng !;,Med op the l!Wk of the, J;)rilsent 9, 
threatened dest:mcrlol\, .modification. Qr •curtllilroent -0fthe .species' blibitat or·range? 
-~.Y.es. 
ONO 

a. if !l'ie answer1,o l is yes: 
Do tbe sources dted in tbl! petition prov1de·:sub$\fl11tial information to suvpoi1. the 
claim? 
0 1/es 
181N~ 
lfye.t, it1dicacefqr which µcfwity,(ies~,presertt ,or thr.eafened destr.uctriort 
»torJifica,/,Qt/ fJI' durt,:iflmen( of the .s]!eiie,r hahltcit 01:rq~ge ~.g:, logging, 
,ngtil!-UlfUl'e, ov/Jr.gr~ing, ete) is 4 rh'rllat tmd. list fhe citatrmww.ifhpage 11t1mbers 
for each p11rpoie, ]f no, phrase imirCPte Jor-whtch -actfrlty(ies) and explain. 

The p~tio11 assef!S that.noilll qfthe-sta\iltory (actPrS po~·a.si~fi'cantthreat tQ 
!b.e eo11tinued existel'lte.,of !b.e waroler (p. J,S) and th.at ''!he warbler was eiffier 
listed in mot or has re,;;overed since lisjin&," (p. 13). The p~tionstates that 
'.becJUJSe the n.um~s of warblers imd,~xt.ent of warbler h;lliltat ls far greatetthan 
the S~tv'lce detei:mme'd in 1990, the watbJer sboui'd ni,t b.11;ye been listed a$ 

endanget~d, ancl 1\lttlier cites seveflil sll{die&!a)own to-tli~ S'enllce (2014) 
mdl'cating the •spe£ies is not in -~r of extin~tion tbrougliout a11 ,ot .any 
sig11ificant portfon of its fllI!ge 11nd reqµe.sts that 1h.e-warbler be-umoved from lhe 
federal ertdang~red ,spcilies li'st (Pelition, p. 29). 

Tiie petition s.tates :~ ter.ent-sltfdfes confi'nn the!J'i: are ·mote win:_biers and more 
'Wlll'ble.t habit.atthatt at.the time t.hE'S'ffllice listed the Wlll'blen11;.endang,ered ip. 
18). Mui;boftliis 11rgumentis based on 11,ill~wson er al, (2..0rz, p, 1, 1'23) which 
eJC1ployed, a, :ij!Ptimly-expiicit model t<1 estimate tile. ra:ng~-wide p9pµlati0Jt 01 male 
warbl¢rs tQ ~ 263,330 and' tne amgunt qf warp.Jer l!~i..tano f;e.4,.1:47, 123. Bstres 
(1;6:'18,281 hectares). The Mathe.wSQii eta/ .. (2012) sttidy was cousidered by tire 
·Sertice artd,dfflcussed in ·our ntost re1;e-rtt .S-ye'1!' rev\ew forthe Wat'bJer,. which was 
com.J)leted in.'2014 (Servite '2014, p. 5), The Mathewson e~·t,/J. (20 12, entire) 
study-estimated a range~wide:popula:tion number bfwaxbltts. by a,pplyin;~ warbler> 
density estimates to the Collier et ql: (20 i I, ~tlti,:) ·mo.ie.l , whJc~ ,e~tma~ed thC1, 
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probability of. warblers occ11pying giver, patches of w0<nfland habitats throughout 
the breeding range of the warbler. J>re,yi,ous estima~ of the total ,!duh goldcn­
c~ied warbler J>OtJUlation. range from 14,950 individuah to 26,978 pairs 
(Service 20! 4, p. 5). Prc,vioJJ,s, estimates of potential golden·clierud warbler 
b~ding hab.itat ~ from 326,000'to 4,378, 148 acres with differences due 
prim.arll}l to ·varying definitions ofbreeding habitalassociated with vegetation 
types and habitat patch size, differing parameters included in habill(t m,;idel!!, and 
remote sensing techniques and d;\ta sets (Service 2014, pp. 6-7). We 
scknowltdge tbat the knownpor.entiiu range is geographically more, extensJve 
tban wh~ tl1e golden,-cheeketl warbler was originally listed.. However,. 
popl,llanion estimates· are V<:l'Y difficolt to' dete1mine and ·thrl!ats dcscrib.ed in the 
original listing rule remain and recl1v!\!ry·eritara have not beel) accomp1ished. 
This and other pertinent informatiQn -.-,,as evaluated iu the 2014 5-year revi~w 
where we rccomruended that the species renwo listed as in danger of extincdon. 
thrt,mghont its raoge (Service.20'14, p. 15). 

Effons to model w.arblec habi1at, estimate: patch·lcvel ~cy probabilitie;J, 
and draw inferences about distr,t,uµon and abundanct' of warblers acros.. cbe 
landsc11pe '¥ill ultitnately be usefj.tl to the Service ill planning and implementing 
recO\'ery actions and cons-eTVation measures designed to provide for the. continued 
existence of the warbler (Mathewson etal. 2012, p. 1,127). However, tbe Service 
does not agree with Ute petitlcm~'s-as~crtion that th.e 201? T~fl!'i MM Sun,ey 
(Petition. Exhibit I) "co!Ull'II\S,tha1 the warbler is no~ and neve~ hits been 
endangered tn Texl!S'' (Petition, p, J 4 ). The Survey (PetitiQn1 E1d1ilYlt l) 
summarizes infortnation already iul'Owrt to the Servi~.and diS1;us:ied in tltc-S-1crrr 
.review (Service, 2,014), which represents the best available body of science. 
lmowu to fhe Sen-i.ce pertaining to tlie-status Qfthe warbler. The Service 
reco$(U2,eS that tlie tnodtllng stlldies descnbed in tht 20 IS TeKes A&M Survey 
(Petition, Exhibit 1) tlo represent the mostrecentand comprehensive efforts to 
estimate range-wide watbler habitat and population sv.e to date. 

However, these efforts rq,resent new estimates rather than indicatoJS of positive 
trcnds in warbler habitat and population si-ze, and thus do not imply recovery, 
Further, a recent .study reported .results of a similar modeling effort to infer 
warbler density from landscape :and luibilllt relationships that perfurme~ v,1.el! at 
sites witb high known densities \n!t.tcnded tQ ovete$timat~ plots with lower: 
l<i!own densities (:Rcldy erg/; 2016, p. 379) and~ Is apparent that urwe,rtainty .still 
exists, espedall)' for fuwittits oe~upie~ by warhlers at lower-densities, Habitat 
de~truction, frtigmmtation and degradation remJ1jn a re.al snd $igni1icant threat to 
the continued o,."istence cff the watbler-(Scrvlce 2014, pp. S-10). Th~ Service 
does plan 10 apply these and other Jl]odellng efforts, 1n tbi: comext of all that is 
known about the warbler llhd warbJer habirat, to help infonn and guide recovery 
effort!! fo1 the warbler now and in the futute (Service 2014, p. 16). A ~ent 
population modeling sind)r found that movement rates were higl\ amo11g waroler 
breeding habil&l patches. immigtation {i.e., n11ll\l dlsl)etsal) appeaxs f.o be an 
important driver ofloc11l ,varblet population dynan1iCS'. Because these complex 
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eroCe$s.es· ~ur ·on !I land~caP.e sc!ile, the e,uthors recommendeil' that niture 
eon~alion .efforts be implemented at.a larger $.t¼ti~ extent (PUarte et t;t/, 201? 
pp. 70-72). 

nw peti.tfQn discussrs liabi'(at fragmentation genen)lly (pp, 17-28}, but fails to 
tu,1ki1:!ate 1.Ylrefuer w .n,ol ~!lbi'!at fragmen~-i<m js, a sigrufican.t ~at w the­
watble~, iusrea4 stating si.mp\y tba.t "studies empltasfze tht: llllportan~ ~ large 
'!lnd small patches to su~in the warbler populatitm on its· breeJiillg_grourut•. 
While we,ag1ee that all patches are important be.:ause ih'ey-provide potential 
tll!bitat tori:he>waxl:ller, we believe that )argetm.ore-co1t1te:cteil h'ab,Jtat P1(tch~s, at~ 
especially important f9r "eSU}>pdrtittg a v)~QJ~ Watb{erp()p1c11atiO/'l given U\at 
occupanoy probabjl~ty increas~s, wttlJ patch size (Cqllier et a( •. 2010, Figure 4, p. 
144), MoF~land era/. (2012, p1438) concluded that large patc,hes·are-i'tnportant 
for maintaining high rates ofwibler pccu_pancy. small isola~ pa'tches have a 
lower prob11.l,i!it,y Qf.ocCUIJll!lC,Y; and:h\ihitat coiroe..ctivi.ty, is-es1:ecial\Yitnportw:!t in 
.-area:s wh'ereJiabitat patcl\~s are small. A recent study found that-significant l6sses 
·ofwarbler breeding habitat have oci;urr-ed ove1 "the past dc.cade, warblet< hab1lats 
are, fanru>re likely 'to be. diminished than regenerated. digpersal of juvenile 
'Wl!l'blers-among ,patcnes of brei!di~Jllibitat i~ isse:ntiat fi:i"t maintaini11_g lQclll 
v\'.arb1et po_piil~li9I)$, f\h4 'd0l1.$luqed that thei cqfirefVad9n. ofl~ge-llloclts of 
.ha~tat is, .especially in1pm-tilllt far @sUnng the long-term viabJfit.y of th'e spetits 
(DU!U'te et al, ·2016, pp. 57~0). 

Tl\e: p~titio11 !me.fly mentions Warbler '4ab)tat l'o~s frpm t 9!12~00 I (p. 2.7}, bµj 
does not cite any-new ,studies,,~o'#.ng ilicrea~,ir.ig ur!)anization;-.liaQiti:t la~s, and 
habjt.at fragrnentatiQn-wifiii11 the Tlm~ Qf the golden-cheeked -warbler. As we 
desrobe in the 2014 5-year re\".iew, warbler Jiab~tat fos.s and liabita:t fragmen'1ati,_en 
m-e mostly lhi.-en by r/i\j)id suburbsn 'devefopment anti hunian 11opulation growth 
in.:fra-v:is, WjlJiartisQ'n, -and aexar'C:9µnticsfSCJ¥ice '2014; pp, 1!~9). 1n tb~ 
,warbier breeding ran~e, ibe htim!Ui population ba.s uiereased, by nearly 50 percem 
!ram 1990 to ·201 o (t,roce ,e, 4/, 2(),~ Q, p, l23). Further. P!i)pulation ptojectkin$ 
frmn 20.10 to .2Q50. for 35 counties,wlthi rtthe, warb)er breeding: range report a M 
peri;~nl in~se in the- hlJ111$ll,PQPuliltfon ftomi·4;7 .to ·7 .8 million, and with the 
popul&JiM of'Willi!i{ns911 !llld f{ay!; Ci.nmties e,<.p~ed to more•tl\an doulile. 
(Potter and. Efoq ue 2,01-4, ent'fre). Thl: threat of h:abitatfujgruerrU!li.on is. ong9ing 
and fa expected to throatll:11 the col11'in.,ued exis~en.te of thr ,goJdjm_-.che,¢ked warbler 
into the fores'eeabie fullll'.e {Service'2.01'4, p. 9), The pefition d;;ies not provide llby 
loformatiQt> on tlte-se $i~ific.uit threats, 

b. Pfovtt1eaddltibnal eomments, iflln_y. 

Fado.t B 

2. Does .the _pctitlblJ.cr claim the tnqfy warran,ts delisting based on. tlie: lack of 0Yerutiliza1ion 
(or c.u,rnrnereial, ::rec.t,tllltional, scientific,,. or,educational ptnyosts .. (ractQt BJ? 
O\:'cs 
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Factor C 

a. lf rhe answer ID 2 is no: 
Do sources dtedfn tbc petition pt!)Vide subswltial infonriati.on indicating the 
entity may waaant delisting based on facror B. even tholll!,h the _petitioner does 
not make1h.is claim? 
DYes 
l:i!INo 
!f ye.:r; indi¢ate jbr 1yhrrh purpos~(s) ov,erutiliztitio11 /~· ti thr~at ·andJist ci1arifl11s 
wifh page. number1.fo1• each pfi,:pose. Jfno, pleasP.. explain. 

Factor B (ovetutilization) ia not spcci.ficallY-discussed in the,pe-titlon, d-espi!e '1ic 
assertion that none ofth~statut:cry factors apply and I.hat tbe"W-wbler.should not 
be listed (Petition, p. 14) . HoV/ever, L~ Service does not consider ovenrfilization 
to be a thrt:al 10 tlic,YIU'blei: (Service 2014. p. 1 O) 

r::. Provide additional comments, if any. 

3. Doe~ the petitioner claim the entity warrarus delisring based on the lack of dis~ or 
;predation (Factor C)? 
r81Yes 
DNo 

ll, lf the answer to 3 is yes: 
Which does fue petitioner claim is not a thn1alsuch that dclistio.gmay be 
warranted? (check all tiUllapply) 
181Disease 
0Pq:dation 

b. 1f the answer ro 3 is yes: 
Do~sources cited in the petition prov:ide substantial information to s1rpport the 
claim? 
DYes 
~No 
-ff.Ves, inlitcate M,7,icr, (dii~se, predation. l)J' borlt} is a lhreai and li~I the c;ftatloru 
wi fh page· numbers.for each If no. please Jnd{cate disease a11dlor prf!ilatio/1 m1d 
pror,ide a11 e:rplanatfrm. 

The petl-tion¢rs claim 1llatneither diseascnot predation constitu1es a significant 
threat to the continued existence of the \.Varbler rutd that the warbler should not be 
listed (Petition, p. 22). lnformati.on provided in the petition is refilled by-the 2014 
5-year review·, in whiclt we c911cilude that multiple factors such 11S urbanization 
md fragmentation have likely resulted in mcreased rates of pre.darion of warblev 
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nestsbyawlde·variety of animal predators(S.e!'Ylce 2014, p. 17), especialfy rat 
snakes {l!laplie.,S,Pp). '1'hls 1ncre115e 'in nest Pf¢datiort by rat snakes 'has bt:en 
1,)l'OJ?QSed as !!. ~imate. eitplanatiM for the, observed negative effects of furest 
edg~ on wai:hler neii.t s\l,i'V.ival .and pf()',1\.lCtiv)\y (P~and Thomp~on 20 ! 4, p.. 
S 54-:5;5 7). 

N11 di~'es,in golden-chee}ced Wfll'blers 'llllve,been n;p9rted; therHore~ we do not 
cO!i3ideN;Usease to be a tlm;a\ to 1h,is,§pc'cie~ (Setvfoe 20.14,· p, f I). lfowe:ver, 
nest pl;ltasiti&ni and ncs't deprellatfo11; tioth Q:f which o¢cur to a ¥azying-deg~e 
across-'theran_ge of the warWer, ~ exacerl1ated by habjtat j:ragmentation.ilitd.are 
r,:Qnsidered a maderate1hrea11{Setvice :20 ! 4, p, Jl ). Ttre·petitipn d.iles not ::f1n!.vid¢ 
any· new infottnatii:!n indicating th/it predation is ne. longer a threat to the war~ler, 

C. rf tl:ic: answer to ':f is tlO: 
Do sources cited 1n the petiticn proviµe, s,ubslal.ttlai. i.lif<irmation tndicating the 
entity may warrant deiistl~g based on factor C, even thaugh tbe petitioner d,oes 
not nll!ke thi~ claim? 
DYes 
!:]!'Ito 
Jfyet, lpliicllte ~,7,fifh (disease, predati11n, both) is a thr~fll aniJZi$t cittfti{Jif$:wi1h 
pQge m.1~'bers for epch .. lfno, p]i!ase explain. 

d. ')?rgv,ide additional O.M1me.t1ts,, i'f any, 

E,i\?tor D 

4. Does -the pctrtion~r daim fue.entify- warrants de listing because ,existing, regulatory 
)'rt~chllnis_ms (Fa¢tor Dl !Ut 11d1:1qu11te? · 
l&lYe~ 
DNo 

a. 1fihe answw:to 4 iS-yes: 
Do the source~ cl~ in tJre petiticm provide substantial i'nformatlon to support' the 
~la:ltp.?' 
O'les 
C81No 
(/y.es;. lisrthe .oitll_tions Witlrpag~ mimbl!r;si ,ff'nq, p,lease explain. 

The P,fllitionrasserts that, evim w.ith protections pf tire Act removed, the W!ltbler 
will ~ protec1·e~ by e~istffig tegul~tQry medtallisms Jli.~uding: the Migratory 
:Bird T1J:llty ;Acto.f 1918. md the. i975 're,uu;.Enilangertd. Specics·Jaw ·(pp. 22-
25). However, as discusse.d in th,'O 2014 s~year re-viev.:, whil~: these regµlations do 
provide some prote.ctions. for the• bitds ·neither "pronibits habitat destruction, 
whicl\ isJUtimmtdi:ate fhteatto. the-warbler" (Serviee . .11Pl4, p. 11). 
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Facto'i: E 

The petition lllso i:lalms that warbler habitat is protected by the Balcones 
Canyonlands NatiQn81 Wildlife Rduge, the Balcones Can)1onlands Preserve. and 
approxhnarel:y 160 habitat t)onservation,plans (HCPs). While we did not c.onsuler 
these Jong·tenn land protections as ·"e.m ting rcgola1oi:y mechanisms~ under 
I-' actor D in the $-year review, we did consider these land protecti,on effurts Ullder 
Factor A (Servic~2014, p. 10). Many bot DDtall of these protected lands are 
managed for lhe warbl,;r and thelt have been import.an! strides in regional 
plalltling in ·central J'eXas that inch1de the county-wide HCFs that oceur:·alons tlie 
1--35- cortidor fro111 WilliamsQn County to Be~ar County. Despite these land 
protecti_ons and ri:gional HCe Ps, an estunated 29 pete~l of cxistin_g breeding 
season habitet was 1ost b¢¥een r999-2001 and 2010-2011 (Ouatte.el'i:tl. 2013, p. 
7) indicating-that, b11t fof,protections of'tlte Act, adequate- regulatory meetwiism!; 
i:lo not cx(st to prevent continued aestniciion of warbler breeding habitat in Texas,_ 
Given the pl'Qject~ po_pulati'on growth. 1he Joss of warbler habitai is expected to 
continue, · 

b. l f the answer to 4 is no: 
Do sourt!eS cited i n the petition provide substantial information indicating 1h.e 
entity may warrant delisti.ng based on Factoc D, even tbough ~ p,:titioner does 
not mm this claim? 
DYes 
ONo 
Jfye~. /;src11atlonswt1hpttge 11a111be,:s. !f,,o. plea$e•exp/11in. 

c. Provide additiooal comments,. if any, 

The _petition (p. 25) seems to cont\.lse·the Balcones Canyonland.s National Wildlife 
Refuge, which is .lll approximatelY24,000-acre Federal land unit of which 19,079 
acres are aCti't'eJy mllll1tged for the warbler (Service 2015 p. 40}, with the. 
Balcones Caoyonlands Preserve (BCP), which is a system ofz:,reserves managed 
under a regi01'18l ijabitat Conservation Pf.an by the City of Austin and Travis 
County (Texas) lo benefit multiple species including the warbler as well as 
several species ofkarst invertebrates. To date the BCP bas- protected 30,540 acres 
of golden-cheeked Wjlfbler and &rack:-capped vireo hl\bitai (Travis Coimfy-Chy of 
Austin 1014. -p. I). 

2. Does thepetitlonor-claim the entiry-wartants delistirtg 'based.en the !Bek of other nll.tllral 
or manmade fae-mrs affecting its conti'nued existence·(Factor Er! 
~Yes 
CTNo 

a. If lhe answer 10 S is yes: 
Idrotify (he other natwal or mamnade lfl~Ors cl.aimed by the petitioner to not be a 
threat such that delistmg may be \varrat\ted. 
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• Habitat fragmentation .(Petiiio.n, pp. 27'--28) 
• Habitat dell)'.adatlon (Petition, pp. 28-29) 
• Forest manag~entpractices .('Petltion, p. 29) 
• Noise-(Petitipn, p. ·29) 

l:i, It the answc~ to S is res: 
Do the ~ourc.e5'c1ted .in the l)~tfon P-1'9~de subst,antial information 'to,suwoJll the­
elaini? 
DY~ 
~No 
ff»-es, it,dit,atefor 1yflie/1 other. ua1uralormat1tnude-fac/ors (e.g,, clffflate chmige. 
,road mo!'-101,ifj,- l)r ,rmall J!opu/afi.on tipiam1c.~ are,athreattmd li,rt the c.ita1ioru 
with page numbers for each Jacti:J1:. I[n(J;p{1$a.Y.~ il'li/J'/;qte.fi:lr: whiclt_ftictQr(s) tmiJ 
explafn. 

The Serv~e-maintains11iat- habitat fragmenllil,ion~habitat d~gradatio~ 
iDapprop~re, habiLatmanageinent pf!!cfices, and exot1s_siveJJOl$e •all contribute, to 
reductions in ovetall watb!er ·h1c1bitat.quanti't>y and ·quall!-.)t and presel'it a re.al and 
signilicartt 'threat w the: long tellll viability oftht11p!:¢ies (Service· 20.14, .P· 15J. 
We \Ul3ly;zed the-threat~ ofhabiiat ~entatioti., hahitat degradati.cin, ;md p.oor 
fore~rma,l)&gentc:rtt pracuce~ in o-W-2014 .5•year re.vfow. Specifi~y, w~ 
described lioW t!Ie, quafity of habiJ~tJor war\,l~ is l'IX!uce.d by srnalf patch-_sb;es, 
.reduced o:ak recruittnent,, $6 unsustainable fores.try praefi'ces, (Se"'1ce 2014·, p, 9). 
·Tne petition addresses $0/tre of these threats b_y desqibing_,res,e;u:eh qn Wllibler 
.habitarqlialiiy that has resulted in some confllciing:conclusions about tile ef(ects 
of oak wilt (~scribeil b~low), Wildfiq,:, vegetation m!IIl11gentefit, road and 
wnstruction noise, .and. :patch aize. 'dn warbler rePr¢cl11cnve -suci;ess (Petitio!l, p. 
28:). While, we agree that there js .sO'ffle urtc~nty-regarding .the magnifull~ 0£ 
thr~ats thesi; a.,,'Ji\irtics. pre!!ent lo warbler habitat.91.Udity (and thus,w;irbter 
re(lf(J\iucti ye su(cess ·artd.surviva1), fue-reseml! c.rted in ·the petition does not 
.allow us fo CC\tieludethiu \'.lak-wilr, wildfire, -ve~eJatiQ)l management,JU14 patch 
si~-are not threats-to the ,species. · 

Oak wilt is-afimgal infccf10.n 1hat can affect all ,oak species,.espe.ciallyred ·and 
live o~, ~uently occurs in warbler habitat, jllU} has ihe potential to negatively 
afft\ct warblers.and theirha\litat (Ste"I~ et a/. l Ol 4, emire). 

Wildfire is Joto\Vll to be lltt important process fot m:nntainmg oak-dominated 
CCQ$)($tems th rQll'ghQut eastemN'orilt America (Brose et ·al. 20 t 4, 'entire), 
How~v$r. ·c~ta.$tto.phi'c wjld:ftre~ f\avi} the potenU.rl to sigpificanUy tRrninish 
oecup,Mcy by w~blers· in previous;ly occupied ha\lt~f, mid that effi:cl can last wr 
over a·decade :(Reem ts and Hansen 2008, p. 8). 

Veg-~ta:tio1upanagementdesigned ~cifically to 'bcnettt wwbler_s and wwble.r 
li.abJtat is enc4uraged b,r Stilt~ am.\ feder!l1 age_nl?ies (Cait!pbe1119.95, p_p. 23-27), 
Hbwe-ver, i11a_pproprilr.e cmiversi_on of potential wsrblef habitat to ot:ll'er veg;tatioii 
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1y~ fur agricultural and ollie.r practices remains a ~ , to the species. A rtceD! 
stUdy found lhat warbler breeding habitats,.once lost, wcfe n_o1 lik.ely to be 
restQred (Duane el al. 2016. p. 56.) 

Ihe·peJltibll cite!! two.studies conducted in 2012, whieh found no effect of noise 
d1sturl,ance OD golden-chreked \v.lfbler Bb1111da11ce, !11ITT1iya(, OI repl'OdUCtlOl'I , 
While the literature on other songbird ~cies bas demonsttated profound 
behavioral responses to manmade poi~ pol1uti'on (Orteg!l 2012, entire), we 
currently have no evidence that noise poll utiol\ ls affectin,H golden-cheeked 
w.iroler populations. Because the findings of these studies were not significant. 
no.ise from roads and corulrUct!on was oot d.iscussed as a 1!£ltCl'ltial threat iu O\lr 
20 l 4 5-year review, We still do not consider noise to be a signi.fi.cant threat above 
and beyond the observed negative effec~ of edge on warbler occupancy and 
produetivity. 

Patch size fs a)') important aspect of~blcr bab'itatln thatJ1cst survival decteases 
as forest edge increases (PeM 2007, pp. 7-8) and '"""ith an overall shift. to smaller 
and more fragmented patches within the northern portions of tbe Tange, the 
probabj(ity of warbler ~nee declines significantly, even for large pMChcs of 
woodland habitats" (CoJlier er al 2011, p. 7). The combined effects of reduced 
p.atch size !Ind increased forest edge.on warbler reproductive.~es9 was recently 
evaluated by Peak and Thompsoa (2014) who demopSttateo a ~gative 
relationship between forest edge density and period nest si,\tVival (p, 554). Nest 
dwredaiion 'is, orte: e&usal flictol" lltatr ma:9' help explain this phenomenon, 
Pragmenlation.ofwoodland habitatS tesulting in reduceilpatcb ~iz.c andjncreased 
forest edge·eontinues to be 11 threat to (he-warblc:r. 

There are additional threais that \lie evalWl.ted and idcntifi~ in the 2014 S-year 
,:eview, such as the J)Oteunlll consequences ot'clitt1111e clumge (that is, increased 
11sk of 1:etastrophio wildfire lllld range shifts or 1cstrictions; Service 201 4, pp, 12-
14 ), Additionally, tbc 5-year review ooted thllt rc¢readon was a threat lo .the 
warbler (Service 2 014, p. ~4), The peti,tion did not ,preSllfit'/lll~ infomiation to 
address tbese threats. 

c. Provi'de additional conimcnts. if Ml)', 

Cumulative Effed3 
6. Does the petitioner claim that factors they have identified may have synetg-Jsucor 

cumulative effects such that the entity may Wjlft'fillt delisting? 
DYes 
'l'81N'o 

a. If lhe answer to 6 is yes: 
Do the sources cited in lhe petitioo provide -substantial information to support !he 
cl.aim? 
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DYes 
DNo 
ff yes, Indicate which factors the petitioner cla/,n.y may hav£ SJ1nvrgisiic; or 
cumulative effects and lis1 the citations with page numbers. If no, pleqfe indicate 
,~h/&h threais and explain, 

Cumulative effects are not dbcussed in either the petition or the Service's 20 I 4 5-
year .review. 

b. Provide additional ·co,mments, if My. 

Petition Flndmg 

'The· petition provided ihformation indicating that the population Wa$ l~ger than 
estimated at the lime of listing and thal 1hrealS considered at the time of Usting we.re no longer 
tbJeateni.ttg the 5l'"'..(:ic:IJ. A s-1ear review for tile golden-cheeked warbler was comple,tcd on 
August26,2014, in which we tecon1mc:nded that the.current olassificaiion as m&ngered should 
not chang~ The petitlo11 docs not present substanpa1 informatioJ\ nqt ptt:vio,isly addressed fn the 
2014 5-year review fox: tbis species and does .not offer an}'· s\.lb!;Ulntial information indicating-that 
the petilione.\i &--tioo to delist lhe species may be warranted, Wt acknowledge that the-known 
polentiil I'!lfl,ge is more extensive than when ibe gold.en-cheeked warbl~ was originally listed, 
'However, threats .of habitat loss and halli~t ffa.gmentati.on. are ongoing 3Jld expected to impact 
the continued ·ex.istji:nce o( th~ Wllrbler in the foreseeable futilte. This and ot1ier .J)erti!'tenl 
infunnation-w.us ~alualed' in·lhe 2014 5-year review. 

N'o new .irtfoffl)atlon Is presented that-would suggest that the species was originally listed 
due to an error in infoana.tion. The gold~-cheeke4 warbler :is a taxonomically unique species 
and v.-u shown to be in danger: of extinction at the time oflhe listing. l'he golden-cheelced 
v.-arbler Ila$ not been recovered. and due to ongoing wide-spread destruction of its habitat, the 
species continues to ~ fn danger of exfinctiQn tlmlugh_oul its r!IIfge JService 2014, p. 15). 

Based on our review of the petitfoo, sourees cited in the petitiQh, ftlld lnfutmati9Il in QW' 

files, we fmd that ~petition does n.oc pro,.,idesubstantial scientific or comnrerciai iilfonnation 
indi~ting·that.the petitioned action may be wg.rrant~. 

The prilJllll'y autbo.rs of tbis notice are tb.e staff meinb= of the Austin Ecological 
Seniices Field Office, U.S. Fish iind Wild.life Service. 
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FOR FURTHER INFORMATION CONTA'7: Adarn Zerrenner, Field Supervisor. Au$tin 
Ecological Services Field Office, S 12490-0057 ext- 248 

Regional Out~h Contact: Lesli Gray, Public.Affairs Specialist, 972-439-454.) 

D111e: -S \ ;)-S \ (~ 

dl&i= 
Direator 
U.S. Fish and Wildlife-Servloe 

Rcferenca 

See enclosed 
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The following is the proof-of-delivery for tracking number 778549401190.

Delivery Information:

Status: Delivered Delivery location: 1849 C ST NW 7314
WASHINGTON, DC 20240

Signed for by: Signature release on file Delivery date: Mar 2, 2017 10:17
Service type: FedEx Standard Overnight
Special Handling: Deliver Weekday

NO SIGNATURE REQUIRED
Proof-of-delivery details appear below; however, no signature is available for this FedEx Express shipment because
a signature was not required.

Shipping Information:

Tracking number: 778549401190 Ship date: Mar 1, 2017
Weight: 0.5 lbs/0.2 kg

Recipient: Shipper:
The Honorable Ryan Zinke Robert Henneke
U.S Department of the Interior Texas
1849 C Street, NW 901 Congress Avenue
WASHINGTON, DC 20240 US Austin, TX 78701 US

Reference CAF
Department number GCW

Thank you for choosing FedEx.
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May 31,2017

Dear Customer:

The following is the proof-of-delivery for tracking number 778549525421.

Delivery Information:

Status: Delivered Delivered to: Receptionist/Front Desk
Signed for by: E.OMS Delivery location: 500 GOLD AVENUE  SW

ALBUQUERQUE, NM
87102

Service type: FedEx Standard Overnight Delivery date: Mar 2, 2017 10:51
Special Handling: Deliver Weekday

Shipping Information:

Tracking number: 778549525421 Ship date: Mar 1, 2017
Weight: 0.5 lbs/0.2 kg

Recipient: Shipper:
Dr. Benjamin N. Tuggle Robert Henneke
U.S. Fish & Wildlife Service Texas
500 Gold Avenue, SW 901 Congress Avenue
ALBUQUERQUE, NM 87102 US Austin, TX 78701 US

Reference CAF
Department number GCW

Thank you for choosing FedEx.
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May 31,2017

Dear Customer:

The following is the proof-of-delivery for tracking number 778549476658.

Delivery Information:

Status: Delivered Delivery location: 1849 C ST NW 3356
WASHINGTON, DC 20240

Signed for by: Signature release on file Delivery date: Mar 2, 2017 10:28
Service type: FedEx Standard Overnight
Special Handling: Deliver Weekday

NO SIGNATURE REQUIRED
Proof-of-delivery details appear below; however, no signature is available for this FedEx Express shipment because
a signature was not required.

Shipping Information:

Tracking number: 778549476658 Ship date: Mar 1, 2017
Weight: 0.5 lbs/0.2 kg

Recipient: Shipper:
The Honorable Jim Kurth Robert Henneke
U.S. Fish & Wildlife Service Texas
1849 C Street NW 901 Congress Avenue
WASHINGTON, DC 20240 US Austin, TX 78701 US

Reference CAF
Department number GCW

Thank you for choosing FedEx.
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(202) 822-6760 (telephone)
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Nancie@marzulla.com
Roger@marzulla.com

Counsel for Petitioners 

Robert Henneke 
Director, Center for the American Future 
Texas Public Policy Foundation 
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Executive summary 

On May 4, 1990, the U.S. 
Fish and Wildlife Service (FWS) 
listed the golden-cheeked warbler 
(Setophaga chrysoparia) as 
endangered on an emergency basis, 
erroneously believing that the 
species was rare and that its best 
breeding habitat was primarily 
limited to Travis County, 
Texas.1  At that time, FWS relied 
on the only available studies of the 
golden-cheeked warbler, which 
were based on ten-year-old satellite 
mapping using the relatively 
primitive technology then available, 
and a fourteen-year-old study of 
warbler density that significantly 
underestimated the extent of 
warbler habitat and the size of the 
warbler population.2   

Today, after 25 years of additional studies, the best available science shows that 
the warbler’s habitat and population are greater than what FWS believed in 1990.  Recent 
studies show that the amount of warbler habitat is five times larger, and that the warbler 
population is roughly 19 times greater in number, than what FWS thought it to be in 
1990. 

Simply put, the science that prompted FWS to list the warbler in 1990 was 
inaccurate, and certainly current studies show that the warbler’s continued listing is 
neither scientifically sound nor warranted by the listing criteria under the Endangered 
Species Act.3 

1 Endangered and Threatened Wildlife and Plants; Emergency Rule to List the Golden-
cheeked Warbler as Endangered, 55 Fed. Reg. 18,844, 18,844 (May 4, 1990) (“Some of 
the best habitat for this species occurs in Travis County, Texas.  Travis County has, by 
far, more warbler habitat than any other county, and it is some of the least fragmented 
habitat in the golden-cheeked warbler’s range.”). 
2 Id.; Endangered and Threatened Wildlife and Plants; Final Rule to List the Golden-
cheeked Warbler as Endangered, 55 Fed. Reg. 53,153, 53,154 (Dec. 27, 1990). 
3 16 U.S.C. § 1533(a)(1). 

From U.S. Fish & Wildlife Serv., National Digital 
Library, at http://digitalmedia.fws.gov/cdm/ 
singleitem/collection/natdiglib/id/40/rec/1. 
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• There is almost 5 times more warbler breeding habitat (1,678,312 hectares)
than FWS believed at the time of the listing;

• There are roughly 19 times more warblers than FWS believed at the time of
the listing (263,339 males; 95% confidence interval = 223,927–302,620)
(Collier et al. 2012, Mathewson et al. 2012); and,

The science upon which listing was based in 1990, and upon which FWS based its 
1992 Recovery Plan, is therefore out-of-date.  Even if it had been prudent to list the 
species in 1990 (although the facts suggest otherwise), today’s science shows that the 
species does not meet the Endangered Species Act’s definition of “endangered” or 
“threatened”— the golden-cheeked warbler today is not “in danger of extinction 
throughout all or a significant portion of its range,”9 nor is it likely to become so in the 

4 55 Fed. Reg. at 18,844 (“Some of the best habitat for this species occurs in Travis 
County, Texas.  Travis County has, by far, more warbler habitat than any other county, 
and it is some of the least fragmented habitat in the golden-cheeked warbler’s range.”). 
5 55 Fed. Reg. 53,153 (Dec. 27, 1990) 
6 Id.; 55 Fed. Reg. at 53,154. 
7 16 U.S.C. § 1533(a)(1). 
8 There are 2.471 acres in a hectare, and 259 hectares comprise one square mile. 
9 16 U.S.C. § 1532(6). 
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Introduction 

On May 4, 1990, FWS listed the golden-cheeked warbler (Setophaga chrysoparia) 
as endangered on an emergency basis, based on its mistaken belief that the species was 
rare and that its breeding habitat was primarily limited to Travis County, Texas.4  FWS 
published a final rule listing the warbler on December 27, 1990.5  At that time, FWS 
relied on the only available studies of the golden-cheeked warbler, which were based on 
ten-year-old satellite mapping using the primitive technology then available, and a 
fourteen-year-old study of warbler density that significantly underestimated the extent of 
warbler habitat and the size of the warbler population.6  Now, after 25 years of additional 
studies and massive efforts to conserve the warbler, its continued listing is neither 
scientifically sound nor warranted by the listing criteria under the Endangered Species 
Act.7  The time has come to remove the golden-cheeked warbler from the endangered 
species list.  

At the time of listing in 1990, the best available science was based on a small 
number of studies of sites in Travis County—believed to be the prime breeding habitat of 
the warbler.  This research suggested that there were only about 328,928 hectares8 of 
potential warbler habitat in Texas supporting 13,800 warbler territories (Wahl et al. 1990; 
FWS 1992).  But over the last twenty-five years, extensive and comprehensive biological 
research has been performed indicating: 
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10 See id. at § 1532(20) (defining “threatened species”). 
11 See Ex. 1, Tex. A&M Inst. of Renewable Natural Resources, Conservation Status of 
the Federally Endangered Golden-cheeked Warbler (unpublished research summary, June 
2015), available at http://irnr.tamu.edu/publications/research-reports/ (hereinafter “Ex. 1, 
Texas A&M Survey”). 
12 Denise L. Lindsay et al., Habitat fragmentation and genetic diversity of an 
endangered, migratory songbird, the golden-cheeked warbler (Dendroica chrysoparia), 
17 MOLECULAR ECOLOGY 2122 (2008). 
13 U.S. Fish & Wildlife Serv., Golden-cheeked warbler (Setophaga chrysoparia) 5-Year 
Review: Summary and Evaluation 3 (Aug. 26, 2014) (hereinafter “Five-Year Review”). 
14 16 U.S.C. § 1533(a)(1). 
15 55 Fed. Reg. at 53,154; see also U.S. Fish & Wildlife Serv., Species Profile for golden-
cheeked warbler (Dendroica chrysoparia),  
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B07W. 
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foreseeable future.10  In addition, there is consensus among the scientific community that 
breeding warblers inhabit a much wider range of habitat types than identified in the early 
studies on which FWS relied (e.g., Klassen et al. 2012).11  Recent studies also suggest 
that there is no genetic basis for managing warblers as separate population entities.12   

Recognizing that the science upon which listing was based in 1990 is outmoded, 
FWS has concluded that its 1992 Recovery Plan—which was based on that same early 
science—must be revised:  “[a]dditional information has been collected since the 
recovery plan was published [in 1992] and warrants revision of the recovery plan.”13  

In short, both the listing and recovery plan for this species were based on scientific 
evidence that has since been made obsolete.  There is no biological or scientific basis for 
maintaining this species on the endangered species list.  Delisting this species is now 
compelled by today’s best available science and the provisions of the Endangered Species 
Act.14 

The golden-cheeked warbler 

The golden-cheeked warbler (Setophaga chrysoparia) is a small, insectivorous, 
migratory songbird that breeds in mixed oak-juniper (Quercus-Juniperus) woodland of 
central Texas between March and August (Pulich 1976; Ladd and Gass 1999).  The 
warbler nests in tall, closed canopy stands of Ashe juniper mixed with a variety of oak, 
maple, and other trees.15  During the breeding season, warblers require shredded bark 
from mature Ashe juniper (Juniperus ashei) for nest material and a combination of Ashe 
juniper, oaks, and associated hardwoods for nesting and foraging (Pulich 1976; Ladd and 
Gass 1999).  The composition of woody vegetation found in warbler habitat varies, with 
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16 U.S. Fish & Wildlife Serv., Species Profile for golden-cheeked warbler (Dendroica 
chrysoparia), 
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B07W. 
17 Id. 
18 Five-Year Review at 6. 
19 Id. 
20 Oliver Komar, Winter ecology, relative abundance and population monitoring of 
Golden-cheeked Warblers throughout the known and potential range 29 (May 4, 2011) 
(submitted to Tex. Parks & Wildlife). 
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Ashe juniper often but not always the dominant species.16  The male warbler is territorial, 
and can be located by its territorial song.17   

 Most warblers leave the breeding grounds in late July and migrate through 
Mexico and Central America to their wintering grounds in southern Mexico, Guatemala, 
Honduras, El Salvador, and Nicaragua, where they remain until spring migration begins 
in late February (Pulich 1976; Ladd and Gass 1999).  In the past few years, warbler 
presence has been confirmed in northern El Salvador and north-central Nicaragua.18  
Warblers have also recently been documented in other new areas since 2000, and warbler 
sightings from Costa Rica and Panama suggest the warbler’s winter range extends further 
south than originally assumed.19  According to Komar (2011), “[t]he warblers were 
overlooked for decades in other parts of their range, now recognized as regular wintering 
areas, such as Nicaragua, northern El Salvador and southern Chiapas.”20 

Petitioners 

Petitioners are the Texans for Positive Economic Policy, Susan Combs, the Texas 
Public Policy Foundation, and the Reason Foundation. 

Texans for Positive Economic Policy (TPEP) is devoted to promoting, among 
other objectives, the use of sound science in protecting endangered species.  Over the past 
20 years, Texas has created a national model for funding objective, peer-reviewed science 
to deal with the Endangered Species Act and thereby assure protection of both the species 
and the economy.  TPEP works to promote the use of sound science in the study of 
species and habitat by helping to secure funding for research, study, and analysis.  TPEP 
has a key organizational interest in promoting the use of objective, peer-reviewed science 
in listing and delisting decisions.  TPEP supports local and state conservation efforts for 
the warbler rather than the unnecessary federal listing of the warbler under the 
Endangered Species Act.  Texans for Positive Economic Policy is based in Austin, Texas, 
and can be contacted through counsel for Petitioners. 

Susan Combs is a fourth-generation Texan with a ranch in Brewster County, 
Texas, first owned by her great grandfather over a century ago.  Combs has served as a 
state representative, agriculture commissioner, and most recently, as state comptroller.  
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free enterprise in Texas and the nation by educating and affecting policymakers and the 
Texas public policy debate with academically sound research and outreach.  The 
Foundation’s research fellows regularly testify before the U.S. Congress and Texas 
legislature on environmental and endangered species issues.  This delisting petition 
supports the Foundation’s ongoing efforts to promote the use of academically sound 
research in federal regulatory decisions.  The Foundation supports state and local 
conservation efforts as being of greater benefit to the warbler and that continued 
regulation under the Endangered Species Act can impede voluntary and local 
conservation efforts.  The Texas Public Policy Foundation is based in Austin, Texas, and 
can be contacted through counsel for Petitioners. 

Reason Foundation was founded in 1978 and is a 501(c)(3) nonprofit organization.  
Reason Foundation’s nonpartisan public policy research promotes choice, competition, 
and a dynamic market economy as the foundation for human dignity and progress.  
Reason produces rigorous, peer-reviewed research and directly engages in the policy 
process, seeking strategies that emphasize cooperation, flexibility, local knowledge, 
transparency, accountability, and results.  This delisting petition is consistent with 
Reason’s mission to encourage voluntary efforts to support conservation using peer-
reviewed research and to discourage unwarranted federal regulation of species.  Reason 
Foundation is based in Los Angeles, California, and can be contacted through counsel for 
Petitioners. 

Procedural history 

1. Emergency listing decision—May 4, 1990

Under Section 4(a)(1) of the federal Endangered Species Act, the Secretary is
required to evaluate five factors in determining whether to list a species as endangered: 

The Secretary shall by regulation . . . determine whether any species is an 
endangered species or a threatened species because of any of the following 
factors: 

8 

Combs has devoted her career to Endangered Species Act issues, heading the state task 
force on endangered species, and holding the state permit for the Candidate Conservation 
Agreement with Assurances for the dunes sagebrush lizard in her capacity as Texas 
Comptroller.  Combs has an aesthetic interest in the golden-cheeked warbler and seeks to 
conserve the warbler and its habitat within Texas.  Combs believes that local and state 
conservation efforts would be of greater benefit to the warbler and that continued 
unwarranted regulation under the Endangered Species Act can impede voluntary and 
local conservation efforts.  Susan Combs is a resident of Texas and can be contacted 
through counsel for Petitioners. 

The Texas Public Policy Foundation is a 501(c)(3) nonprofit, nonpartisan research 
institute, whose mission is to promote and defend liberty, personal responsibility, and 
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(A) the present or threatened destruction, modification, or curtailment of its
habitat or range;

(B) overutilization for commercial, recreational, scientific, or educational
purposes;

(C) disease or predation;

(D) the inadequacy of existing regulatory mechanisms; or

(E) other natural or man-made factors affecting its continued existence.21

On May 4, 1990, FWS published an emergency listing for the golden-cheeked 
warbler, stating that “an emergency posing a significant risk to the well-being of the 
golden-cheeked warbler exists as a result of on-going and imminent habitat destruction 
by both illegal and legal clearing” in and around the City of Austin in Travis County, 
Texas.  At the time of the emergency listing, FWS believed that warbler breeding habitat 
was very limited—31,750 to 106,750 hectares located primarily in Travis County, 
Texas—according to a study conducted for FWS by Wahl et al. in 1990.  Wahl et al.’s 
analysis was based on three key sources of information: satellite images from 1974, 1976, 
and 1981used to classify warbler habitat; the decision to exclude habitat under 50 
hectares; and density estimates from a 1976 study by Pulich used to estimate the total 
warbler population.   

2. Final listing decision—December 27, 1990

On December 27, 1990, FWS published its final rule to list the golden-cheeked
warbler as endangered based solely on evidence found to support the first factor, 
threatened habitat destruction.  In response to the proposed rule several commentators 
suggested that FWS wait to make its listing decision, stating that “further studies and 
surveys should be conducted and evaluated before a final decision is made on whether or 
not to list the golden-cheeked warbler as endangered.”22  FWS ignored that advice, 
instead taking the position that the agency is required to make a decision within a year of 
the proposal on the best science it had available at the time.   

The final rule again relied on the same habitat and population estimates of Wahl et 
al. (1990) along with Pulich (1976).  The final rule stated FWS’s belief at the time that 
“[b]ased on the assumption that all suitable habitat is occupied, the carrying capacity of 
the available suitable habitat area would support between 4,600–16,000 pairs of golden-
cheeked warblers at a density of 15 pairs/100 hectares (247 acres).”23  The primary 
reason for listing the warbler was the potential for habitat destruction, as described by 

21 16 U.S.C. § 1533(a)(1). 
22 55 Fed. Reg. at 53,156. 
23 Id. at 53,154. 
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Wahl et al.: “At present rates, the estimated maximum carrying capacity of the habitat 
will be 2,266–7,527 pairs of golden-cheeked warblers by the year 2000, a reduction in 
population size of more than 50 percent.”24  Echoing the emergency rule, the final rule 
emphasized that the primary threat to the warbler was habitat loss in Travis County.25   

But FWS admitted in the final listing rule that its information on warbler habitat 
was so limited that it could not designate critical habitat along with the listing:  

Critical habitat for this species remains undeterminable at this time.  There 
is currently insufficient information on warbler habitat requirements to 
support delineation of critical habitat boundaries throughout summer range. 
Although some areas of warbler habitat have been identified by satellite 
mapping, all the specific elements of the habitat that are critical to the 
survival of the golden-cheeked warbler are not known.  For example, 
information is lacking on habitat configuration fragmentation corridors, and 
minimum patch size.26 

3. FWS Species Recovery Plan—September 30, 1992

On September 30, 1992, FWS approved a Recovery Plan for the warbler based on
the same scientific information that FWS relied on when issuing the 1990 listing 
decision.  That Recovery Plan contained the following criteria based on FWS’s flawed 
notion that there were few warblers in Texas and that the species’ habitat was limited: 

• Sufficient breeding habitat protection to ensure continued existence of at least one
viable, self-sustaining population in each of the eight regions outlined in the plan;

• The potential for gene flow exists across regions between demographically self-
sustaining populations needed for long-term viability;

• Sufficient and sustainable non-breeding habitat to support the breeding
populations;

• All existing warbler populations on public lands are protected and managed to
ensure their continued existence;

• All criteria met for 10 consecutive years.27

24 Id. at 53,157. 
25 Id. at 53,156. 
26 Id. at 53,158. 
27 Recovery Plan at iv. 
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4. Five-Year Review—August 26, 2014

On April 21, 2006, FWS published a notice indicating its intent to perform a
review of the warbler’s status.28  FWS then commissioned a report by Groce et al. (2010) 
that summarized available scientific information on the warbler and made general 
recommendations.29  FWS published its Five-Year Review on August 26, 2014.30   

The Five-Year Review correctly criticized the 1992 Recovery Plan for failing to 
address the statutory listing factors and for relying on out-of-date information, and stated 
that FWS was “in the process of revising the [1992] recovery plan.”31  And the Five-Year 
Review identified additional newly protected habitat, including 19,994,190 hectares of 
Department of Defense lands.32   

The Five-Year Review did not, however, take advantage of the work already 
completed by Groce et al. (2010) reviewing the state of scientific knowledge concerning 
the warbler.  The Five-Year Review concluded that “the greatest threat to [the golden-
cheeked warbler] is habitat loss” and therefore “permanent protection of large blocks of 
contiguous habitat is necessary for the long-term survival and recovery of the [warbler].  
Enough habitat should be protected in the breeding, migrating, and wintering habitat to 
support viable [warbler] populations.”33  Yet Groce et al. discussed studies that indicated 
“habitat type (semifragmented or fragmented) did not emerge as a significant predictor of 
territory abundances”; “[t]here was no difference in age structure of male warblers in 
unfragmented and fragmented study sites”; and “minimum patch size threshold for 
productivity of 15–24 h[ectares].”34  The Five-Year Review also did not respond to the 
recommendation by Groce et al. that limited study sites for the warbler made population 
and habitat estimates unreliable:  “Current estimates of demographics and habitat 
influences are derived from limited locations (i.e., Fort Hood and Travis County), thus, 
biasing estimates towards the eastern and central extent of the warbler range.”35  Instead, 
the Five-Year Review relied—as did the 1990 Final Rule—on the limited surveys of 
Pulich (1976) and Wahl et al. (1990).36  Furthermore, Groce et al. cited multiple studies 

28 Endangered and Threatened Wildlife and Plants; 5-Year Review of 25 Southwestern 
Species, 71 Fed. Reg. 20,714 (Apr. 21, 2006). 
29 Julie Groce et al., Five-year Status Review: Golden-Cheeked Warbler (Apr. 15, 2010) 
(prepared for Tex. Parks & Wildlife under Grant No. TX E-102-R). 
30 Five-Year Review.   
31 Id. at 3; see also id. at 4 (“A revision to the recovery plan is warranted and a draft is 
being developed.”). 
32 Id. at 10. 
33 Id. at 16. 
34 Groce et al., supra note 29, at 86–87. 
35 Id. at 170. 
36 Five-Year Review at 5. 
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1. Standard of review

When the Secretary of Interior receives a petition to delist a species from the
endangered species list, the Secretary must “make a finding” within 90 days “as to 
whether the petition presents substantial scientific or commercial information indicating 
that the petitioned action may be warranted.”40 

To determine if delisting is warranted, the Secretary must consider whether the 
petition contains: 

1. The administrative measures sought;
2. The common and scientific name of the species;
3. A narrative justifying the measure based upon available information including past

and present numbers, distribution and current threats to the species;
4. The status of the species in all or a significant portion of its range; and
5. Supporting documentation such as a bibliography, copies of publications, reports,

letters from authorities, and maps.41

If the Secretary finds that there is information “that would lead a reasonable person to 
believe that the measures proposed in the petition may be warranted,”42 the Secretary is 
required to “promptly commence a review of the status” of the species.43 

Within 12 months of receiving the petition, the Secretary must issue a finding that 
the petitioned action is either warranted or not warranted.44  If the petitioned action is 
warranted, the Secretary must promptly publish “a general notice and complete text of 
proposed regulation to implement such action” or publish a finding that the action is 

37 Groce et al., supra note 29, at 39–40. 
38 See Five-Year Review at 5. 
39 Compare Five-Year Review at 5, with Groce et al., supra note 29, at 44–45. 
40 16 U.S.C. § 1533(b)(3)(A). 
41 50 C.F.R. § 424.14(b)(2). 
42 Id. § 424.14(b)(1). 
43 16 U.S.C. § 1533(b)(3)(A). 
44 Id. § 1533(b)(3)(B). 
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that detected “an increasing trend in density of warblers,”37 while the Five-Year Review 
did not discuss these findings.38  The Five-Year Review also questioned population 
demographics studies because of the need to consider pairing success to accurately 
estimate the female population while ignoring the discussion in Groce et al. of various 
estimates of warbler pairing success, generally ranging from 53 to 100 percent.39  Finally, 
the Five-Year Review did not delineate what would be a “viable” warbler population. 

Reasons for delisting the species as endangered 
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warranted but precluded at that time because of other pending proposals or efforts to 
change the status of species on the lists.45  

To make a determination that a petition is warranted under 16 U.S.C. 
§ 1533(b)(3)(B), the Secretary must consider the “best available scientific and 
commercial information” for the species.46  The scientific and commercial information 
should consider whether there is a “present or threatened destruction, modification or 
curtailment of its habitat or range; over utilization for commercial, recreational, scientific, 
or education purposes; disease or predation”; inadequate existing regulations, or other 
factors that affect the species’ continued existence.47  In addition, the delisting petition 
and the scientific or commercial information must show that the species has either 
recovered to the point where protection of the species is no longer required or new 
information shows that the original data for classification was in error.48

Federal regulations provide three circumstances under which FWS may delist a 
previously listed species—extinction, recovery, and error.  Petitioner seeks the delisting 
of the golden-cheeked warbler under the authority of 16 U.S.C. § 1533(b)(3), 5 U.S.C. § 
553(e), and 50 C.F.R. § 424.11(d)(2) and (3), because the best available science today 
shows that the species is not endangered: the warbler was either listed in error49 or has 
recovered since listing.50 

Since the 1990 listing, multiple surveys and research have established that the 
warbler breeding habitat is five times larger, extending far beyond Travis County, and 
that the warbler population is an order of magnitude greater than FWS believed at the 
time.  The exhaustive survey of these studies prepared by the Texas A&M Institute of 
Renewable Natural Resources, attached as Exhibit 1, summarizes these studies.  
Estimates of warbler habitat have dramatically increased—ranging between 551,668 and 
1,771,552 hectares—due to improved classification techniques, better satellite image 
quality, and on-the-ground sampling.51  Independent, peer-reviewed studies in 2012—
Collier et al. and Mathewson et al.—and one independent, peer-reviewed study in 2013—
Duarte et al.52—put the total potential habitat between 1,578,281 and 1,678,053 hectares, 

45 Id. § 1533(b)(3)(B). 
46 50 C.F.R. § 424.11(b). 
47 Id. § 424.11(c). 
48 Id. § 424.11(d). 
49 Id. § 424.11(d)(3). 
50 Id. § 424.11(d)(2). 
51 See Ex. 1, Texas A&M Survey 3 & 4 tbl. 1. 
52 The Five-Year Review cites Duarte et al. (2013) only to highlight the study’s 
determination that warbler breeding habitat decreased 29 percent between 1999–2001 and 
2010–2011.  Five-Year Review at 8.  The Five-Year Review fails to mention that Duarte 
et al.’s 1999–2001 habitat estimate for the warbler was 2,219,168 hectares—higher than 
any other published study to date, or that their 2010–2011 habitat estimate was 1,578,281 
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2. The best available science developed since the listing of the warbler in 1990
shows that the species is not endangered

In 2015, the Institute of Renewable Natural Resources at Texas A&M conducted a
survey analyzing the status of the golden-cheeked warbler, attached to this Petition as 
Exhibit 1.  The 2015 Texas A&M Survey summarized the extensive research and analysis 
that has been performed since 1990 and concluded that the warbler’s listing status should 
be re-examined.  This represents the best available science concerning the warbler, and it 
confirms that the warbler is not and never has been endangered in Texas and its habitat is 
far more abundantly available than FWS erroneously concluded in 1990.54   

The information presented in this Petition demonstrates that the species has either 
recovered to the point where protection of the species is no longer required or presents 
new information demonstrating that the original data for classification was in error,55 
making the golden-cheeked warbler ineligible for continued listing as an endangered 
species.  The golden-cheeked warbler habitat and population size were significantly 

hectares—in line with Mathewson et al. (2012) and Collier et al. (2012).  Adam Duarte et 
al., Spatiotemporal variation in range-wide Golden-cheeked Warbler breeding habitat, 4 
ECOSPHERE 5 (2013).   
53 Bret A. Collier et al., Predicting patch occupancy in fragmented landscapes at the 
rangewide scale for an endangered species: an example of the American warbler, 18 
DIVERSITY & DISTRIB. 158 (2012); Heather A. Mathewson et al., Estimating Breeding 
Season Abundance of Golden-Cheeked Warblers in Texas, USA, 76 J. WILDLIFE MGMT. 
1117 (2012); Duarte et al., supra note 52, at 5. 
54 Ex. 1, Texas A&M Survey at 2–13. 
55 50 C.F.R. § 424.11(d). 
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or nearly five times more habitat than originally estimated when the warbler was listed in 
1990.53  And the territory density estimates derived by Mathewson et al. (2012) were well 
within the range of most available information for the species (Table 1).  These more 
recent studies represent the best available science on warbler habitat, carrying capacity, 
and abundance.  And the reliability of these studies is underlined by the fact that these 
three peer-reviewed population estimates came to similar conclusions with regard to the 
extent of warbler breeding habitat. 

 This best available science, developed long after the 1976 study and the 1980s 
satellite images on which the listing was based, shows that the warbler does not meet the 
five statutory factors for listing the species.  As summarized by Exhibit 1, the 2015 Texas 
A&M Survey, the original data on warbler habitat and population were based on a small 
number of study sites in a limited portion of the warbler’s breeding range, while the best 
available scientific evidence today shows a much larger warbler habitat and population 
size than originally estimated.  Because the golden-cheeked warbler does not meet the 
statutory factors, it should be delisted. 
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For the golden-cheeked warbler, understanding of the species at the time of 
listing in 1990 was based on either incorrect or untested assumptions of 
species distribution within available habitats.  Adhering to untested 
assumptions led to development of priorities for research and management 
that were well-intentioned but largely misguided.  Ample information on 
the distribution of the warbler’s habitats existed, however, which should 
have encouraged questions into the basis of population conditions when 
developing management prescriptions.  Current knowledge clearly indicates 

56 R. Wahl, D.D. Diamond, & D. Shaw, The Golden-cheeked Warbler: a status review 
(unpubl., 1990); Recovery Plan. 
57 Ex. 1, Texas A&M Survey at 2. 
58 Groce et al., supra note 29. 
59 Id. 
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underestimated in the 1990 listing.  The best available scientific data today shows that 
habitat is at least five times larger and the warbler population is an order of magnitude 
larger than estimated in 1990.  In addition, regulations will continue to protect the 
warbler and its habitat even after delisting (as discussed in Section 6 of this petition), and 
none of the other statutory factors are a significant threat to the warbler (as discussed in 
Sections 4, 5, and 7). 

FWS’s original listing of the warbler primarily relied upon the Wahl et al. (1990) 
estimate of warbler habitat of 338,035 hectares.56  The Wahl et al. estimate was further 
reduced in the 1992 Recovery Plan to 237,163 hectares.  This research was based on a 
small number of study sites in a limited portion of the warbler’s breeding range.57  As 
Groce et al. (2010) noted, “[w]hen the golden-cheeked warbler was listed as federally 
endangered, no known population size was provided for the species; rather, a range of 
possible population sizes was provided based on habitat and density estimates by Pulich 
(1976) and Wahl et al. (1990).”58  The Wahl et al. study, and several other studies prior to 
2010, sampled from small survey areas primarily within Fort Hood, which was 
problematic: “[T]he 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.”59  The pre-2010 studies’ reliance on such a limited sample 
was based on an erroneous assumption that habitat conditions and warbler population 
densities were the same, or very similar, outside Fort Hood as inside Fort Hood. 

Since the Wahl et al. study in 1990, a number of subsequent studies, summarized 
in Table 2, have estimated the range of warbler habitat at two to six times the estimate by 
Wahl et al. and estimated warbler population at many times—up to an order of 
magnitude—greater than the estimate by Wahl et al.   

Morrison et al. (2012) described the flawed assumptions relied upon in the 1990 
listing: 
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Morrison et al. (2012) was published in a respected and widely-respected peer-
reviewed scientific journal.  And at least eight other studies described in Table 2 also 
estimated a much larger warbler habitat and population than was originally thought when 
FWS finalized the warbler listing in 1990 and published its Recovery Plan in 1992.  
FWS, however, ignored these studies in the 2014 Five-Year Review and instead relied on 
the out-of-date 1990 Wahl et al. study along with one 2007 SWCA study.  More recent 
estimates since the early 1990s, contained in studies described in Table 2, of the 
warbler’s total available habitat and population are based on much more scientifically 
valid and robust data: randomly sampled habitat patches on public and private land across 
the warbler’s breeding range, congruent satellite imagery, and biological covariates 
known to influence warbler occurrence.  One such recent study, Collier et al. (2012), 
identified 1,678,698 hectares of potential warbler breeding habitat.61  This estimate falls 
within the range of potential warbler breeding habitat—643,454 to 1,679,234 hectares—
identified by others since the listing decision (see Table 2).62  

The 1990 Wahl et al. study used Landsat imagery at 60-meter resolution to 
classify potential warbler habitat.63  More recent studies have improved on this 
classification dramatically, with the 2012 studies by Collier et al. and Mathewson et al. 
relying on 1-meter resolution aerial photography to classify habitat along with 30-meter 
resolution satellite imagery.64  To put this into perspective, a 1-meter resolution image 
can have as much as 3,600 times greater detail than a 60-meter resolution image.  This 
greater detail allows for more accurate classification of landscape features, such as the 
types of vegetation that constitute warbler habitat, than is possible with lower-resolution 
imagery.  In addition, recent studies rely on more sophisticated remote sensing 
classification techniques that take advantage of the enormous progress in computing 
power since the 1990 Wahl et al. study. 

Groce et al. (2010), commissioned by FWS to undertake the Five-Year Review, 
recognized how more recent studies used more sophisticated estimation techniques to 
improve survey estimates of the warbler breeding population: 

Although most studies discussed in previous sections incorporated multiple 
site visits in their survey methods, the inclusion of detection probabilities as 

60 Michael L. Morrison et al., The Prevailing Paradigm as a Hindrance to Conservation, 
36 WILDLIFE SOC’Y BULLETIN 408 (2012). 
61 Collier et al., supra note 53. 
62 See Table 2.   
63 Final Rule, 55 Fed. Reg. at 53,155. 
64 Mathewson et al., supra note 53, at 1118; Collier et al., supra note 53, at 160.   
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that a new paradigm for the warbler is needed, that being one of a widely 
distributed species that is preadapted to occur within a variety of 
environmental conditions.60 
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a component of golden-cheeked warbler research is relatively recent. . . .  
Results from these [more recent] studies indicate warblers are more likely 
to be detected in certain locations and at certain times of the breeding 
season.  Low detection probabilities would necessitate increasing the 
number of visits to a site to limit non-detection errors (MacKenzie and 
Royle 2005).65 

In their 2012 study, Morrison et al. summarized how recent studies have re-
examined pre-existing assumptions concerning warbler habitat and abundance: 

It is evident that the golden-cheeked warbler is widely distributed 
throughout its breeding range (Collier et al. 2012), is breeding successfully 
in a variety of habitat conditions (Butcher et al. 2010, Klassen et al. 2012, 
see also Campomizzi et al., this section), and is more abundant than 
previous estimates have indicated (Mathewson et al. 2012).  Within those 
areas with the longest record of research, the warbler has been shown to 
occur at a roughly stable abundance and shows a level of breeding success 
expected for similar species (Groce et al. 2010).  Additionally, there is 
scant evidence that habitat or other resources are limited outside of the 
Texas breeding range.  We are not implying that there are no potential 
threats that could negatively impact the warbler’s distribution and 
abundance; however, given current estimates of habitat and abundance, 
their situation may not be as dire as it was originally assumed.66 

The 2015 Texas A&M Survey determined: 

Regardless of the actual warbler population size, it is clear that there are 
substantially more warblers than assumed at the time of listing (Mathewson 
et al. 2012), the available warbler breeding habitat is much more widely 
distributed than initially thought (Collier et al. 2012), and that breeding 
warblers inhabit a much wider range of habitat conditions than identified 
during early studies (e.g., Klassen et al. 2012).  In addition, there is no 
genetic evidence that warblers have demographically self-sustaining 
populations, and thus, there is no basis for managing warblers as separate 
population entities across the recovery regions (Lindsay et al. 2008).67 

The best available, peer-reviewed scientific evidence therefore presents a new 
perspective on the golden-cheeked warbler.  Its breeding habitat is more widely 
distributed; its preferred habitat conditions are wider ranging; and its population is much 
larger than originally estimated.  

65 Groce et al., supra note 29, at 69–70. 
66 Morrison et al., supra note 60.  
67 Ex. 1, Texas A&M Survey at 15. 
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3. The scientific evidence confirms that there are more warblers and more
habitat than FWS believed existed when it listed the species as endangered

A. Breeding habitat estimates

At the time of its listing, research conducted on a small number of study sites, 
primarily at Fort Hood, located in the eastern portion of the warbler’s breeding range 
suggested that there were roughly 328,929 hectares of potential warbler habitat in Texas 
(Wahl et al. 1990).68  Since that time, there have been numerous updates to this original 
warbler breeding habitat estimate.  Results have been highly variable due to differences 
in land cover classification techniques, source imagery (year collected, image quality, 
resolution), post-hoc adjustments (minimum patch size requirements, estimated 
conversion rates, personal opinion), counties included as part of the warbler’s breeding 
range, access to private land for surveys, and actual change in ground cover over time.  
But all of the recent studies confirm that FWS was wrong in its original conclusion that 
the warbler species is rare, on which it based its 1990 listing decision.   

The most recent estimates, based on randomly sampled patches on public and 
private land across the warbler’s breeding range, congruent satellite imagery, and 
biological factors known to influence warbler occurrence, identified 1,678,053 hectares 
(Collier et al. 2012; Mathewson et al. 2012) and 1,678,281 hectares (Duarte et al. 2013) 
of potential warbler breeding habitat.  These estimates fall within the range of potential 
warbler breeding habitat identified by others since the listing decision (551,668–
1,771,552 hectares; Table 2).   

The Collier et al. (2012) habitat model provides the first probabilistic predictions 
for the likelihood of patch occupancy by warblers and was constructed using data and 
statistical procedures that were appropriate for the scale and scope of the project.  Collier 
et al. thus is the most robust habitat model available.  The Collier et al. study indicates 
that there is five times more warbler breeding habitat than identified at the time of the 
warbler’s listing, that there are a large number of warbler habitat patches across their 
breeding range, and that these patches are not separated by large distances.69  

B. Winter and migratory habitat estimates

Recent studies have also provided estimates of the warbler’s winter and migratory 
habitat estimates.  Warblers winter in pine-oak forests of southern Mexico, Guatemala, 
Honduras, El Salvador, Nicaragua, and possibly Costa Rica at elevations between 792 
and 2,591 meters (Komar et al. 2011).  Warblers may also be found in pine, cloud or 
broadleaf forests; scrub habitat; or agricultural areas (Rappole et al. 2003; Potosem and 
Muñoz 2007; McCrary et al. 2009).  Using U.S. Geological Survey data and Landsat 

68 See Recovery Plan. 
69 Collier et al., supra note 53. 
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70 John H. Rappole, David I. King, & Jeffrey Diez, Winter- vs. breeding habitat limitation 
for an endangered avian migrant, 13 ECOLOGICAL APPLICATIONS 735 (2003). 
71 Alianza para la Conservación de los Bosques de Pino-Encino de Mesoamérica, Plan de 
Conservación de los Bosques de Pino-Encino de Centroamérica y el Ave Migratoria 
Dendroica chrysoparia (2008). 
72 See Recovery Plan. 
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imagery, Rappole et al. (2003) estimated 673,397 hectares of potential pine oak-habitat 
on the wintering grounds (excluding Nicaragua).  Those authors acknowledged that 
known detections, however, fell into a USGS land cover class of “evergreen needleleaf 
forest” that they did not include in their initial analyses; this additional class could add 
440,298 hectares to their estimate, resulting in 1,113,695 hectares of potential winter 
habitat.70 

In addition, the Alliance for the Conservation of Mesoamerican Pine-Oak Forests 
estimated 1,942,491 hectares of potential warbler wintering habitat, including parks and 
protected areas that exist along the migration route.71 

C. Breeding population estimates

Population estimates extrapolated from research conducted on a small number of 
study sites located in the eastern portion of the warbler’s breeding range suggested that 
there were 13,800 warbler territories in Texas at the time of the warbler’s emergency 
listing as federally endangered (Wahl et al. 1990).72  Subsequent population estimates 
based on improved imagery (though still quantified using a small number of site-specific 
observations, qualitative definitions of warbler habitat based on personal opinion, and 
assumptions of constant density across the warbler’s breeding range) indicated that there 
were 13,000–230,000 warblers (Table 2).  Most recently, Mathewson et al. (2012) 
estimated the warbler population size using models of patch-specific densities derived 
from randomly located range-wide abundance surveys, and then developed a predictive 
equation that related biological metrics to patch-scale density.  They found that patch-
specific occupancy probability (which is a function of patch size and landscape 
composition; Collier et al. 2012) was the best predictor of patch-specific densities, and 
estimated the population of male warblers at 263,339 (95% confidence interval = 
223,927–302,620).  Mathewson et al.’s territory density estimate was well within the 
range of most available information for the species (Table 1).  Without accounting for 
detection probability, which would have increased the overall population estimate, this 
indicates that there are 19 times more warblers than assumed at the time of the 
emergency listing decision.  

FWS’s Five-Year Review suggested that the Mathewson et al. (2012) model may 
have over-predicted warbler density estimates, and, therefore, resulted in inflated 
population estimates by FWS in 2014.  FWS noted concerns that patch-specific territory 
density estimates with known warbler numbers are lower than predicted by the range-
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D. Survival

Using data collected from a small portion of the warbler’s breeding range (Fort
Hood Military Reservation, Coryell and Bell counties, Texas) and assuming 
metapopulation dynamics (but see Lindsay et al. 2008 below), Alldredge et al. (2004) 
developed the population viability model used to guide conservation decisions by the 
FWS.  Results of their analyses suggest that the probability of warbler extinction over the 
next 100 years is low as long as enough habitat exists to support more than 3,000 
breeding pairs in each of the eight defined recovery regions.  

More recent studies confirm the total amount of available warbler habitat exceeds 
this threshold (Mathewson et al. 2012), and Hatfield et al. (2012) recently suggested that 
recovery region boundaries should be re-established to reflect warbler biology as opposed 
to watershed boundaries.  Under this paradigm, recovery metrics would not include 
estimates of abundance across the eight recovery regions, which currently require a 
minimum of 3,000 males per recovery region, since these initial estimates were based off 
small-scale studies.  We now know that density varies widely across the warbler’s 
breeding range, and warblers do not exist as a metapopulation (Lindsay et al. 2008).  The 
survival of the species thus depends on the number of warblers as a whole, not the 
number of warblers in each artificially constructed recovery region. 

In a more recent analysis, Duarte et al. (2014) found (again using data collected at 
Fort Hood) that adult survival rates were only slightly lower than those initially estimated 
by Alldredge et al. (2004) (mean apparent survival for Duarte et al. = 0.47 and mean 
apparent survival for Alldredge et al. = 0.56).  The Duarte et al. study further recognized 
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wide estimates.  But this is a misapplication of the model results, which the authors 
explained should only be applied at the range-wide scale.  Mathewson et al. used data and 
statistical procedures that were appropriate for the scale and scope of the project (i.e., 
patches were randomly sampled on public and private land across the warbler’s breeding 
range, imagery was current to the study).  In addition, their overall estimates align with 
other habitat and population estimates when assumptions regarding habitat quality are 
removed (Table 2).   

The territory density estimates derived by Mathewson et al. (2012) were also well 
within the range of most available information for the species (Table 1).  Relationships 
between warbler density and patch-scale metrics used by Mathewson et al. to predict 
abundance across the species’ range were consistent with patch-scale metrics previously 
shown to affect warbler density at local scales (Magness et al. 2006; Baccus et al. 2007).  
While the Mathewson et al. model should not be used at the local scale, as noted by the 
authors in their peer-reviewed manuscript, the Mathewson et al. study provided patch-
specific predictions of warbler density across the species’ breeding range and represents 
the best available warbler breeding population estimate.  That some individuals misapply 
the Mathewson et al. work does not in any way negate its validity. 
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that warbler survival rates coincided with those obtained for other closely related warbler 
species. 

E. Productivity

Pairing success of the species is generally high (typically >70%) and studies 
suggest that estimates of this metric depend on factors such as tree species composition 
(Marshall et al. 2013), male age (Jetté et al. 1998), and warbler territory density (Farrell 
et al. 2012).  Territory success (proportion of territories that successfully fledge young) is 
also relatively high (typically >50%) and exhibits similar trends with tree species 
composition (Marshall et al. 2013), male age (Pruett 2014), and warbler territory density 
(Farrell et al. 2012).  Fecundity is difficult to compare across years due to inconsistencies 
in measuring, reporting, and that warblers split broods (biasing fledging counts low), but 
estimates of fecundity are consistently high on the Fort Hood Military Reservation (1.13–
2.06 young per territory; Anders 2000) and City of Austin properties (1.82–3.04 young 
per territory; City of Austin 2011, 2012, 2013).  

While warbler management guidelines identify large-tracts of oak-juniper 
woodland with greater than 70% cover as high quality breeding habitat, more recent 
research indicates that relationships between woodland stand characteristics and fledging 
success vary regionally (Campomizzi et al. 2012).  In the Limestone Cut Plain Ecoregion, 
where most warbler research has been conducted, the predicted probability of warbler 
fledging success increased with increasing patch size, decreasing patch edge-to-area ratio, 
and increasing percent cover.  This coincides with site-specific nest survival data 
obtained at the Fort Hood Military Reservation and in the Austin area (Stake 2003; Peak 
2007; Reidy et al. 2009b; Peak and Thompson 2014).  These relationships are not 
consistent across ecoregions (Campomizzi et al. 2012), however, and warblers will fledge 
young in areas with less than 20% canopy cover, especially in the southern portion of 
their breeding range (Klassen et al. 2012).  In addition, experimental, song-playback 
studies provide evidence that warblers can be drawn into previously unoccupied 
woodland stands with less canopy cover and successfully fledge young outside the habitat 
conditions typically considered suitable for the species (Farrell et al. 2012).  

Alliance for the Conservation of Mesoamerican Pine-Oak Forests (2008) 
estimated that 74% of the original pine-oak forest cover remains on the warbler’s 
wintering grounds in Mexico and Central America, and that 7% of the warbler’s existing 
habitat is located in protected areas.  Primary conversion threats include unsustainable 
forestry practices that are incompatible with conservation, forest fires, and commercial 
logging (ACMPOF 2008).  Parks and protected areas exist along the migration route, but 
no data exists regarding the amount of potential stopover habitat.   

F. Genetics

Genetic studies performed using DNA collected from 109 individuals at seven
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4. Disease, predation, and brood parasitism have never been a basis for listing
this species as endangered

Although the final rule listing the species in 1990 suggests that fire ants could
become a threat to young warblers, there has been no evidence supporting this 
supposition.73  Documented warbler predators (adults and young) include snakes, birds, 
mammals, and red-imported fire ants (Solenopsis invicta) (Stake et al. 2004; Reidy et al. 
2008; Reidy et al. 2009a).  Stake et al. (2004) noted that the height of warbler nests 
reduced the risk of fire ant predation and that warblers are not the main target of other 
birds or mammals.  Brood parasitism varies annually, but is uncommon and represents a 
small risk to overall warbler nest survival (Groce et al. 2010).  Anders (2000) recorded no 
brood parasitism by cowbirds during her study of warbler territories within Fort Hood.  
This factor thus also supports delisting the species.   

At most there is one documented outbreak in 2012 of avian pox that was 
confirmed on Balcones Canyonlands Preserve in Austin, Texas properties after several 
warblers were reported with swollen and bleeding feet, legs, and lesions on the face, legs 
and feet.74  City of Austin researchers recommended exercising care when handling the 
birds in those locations to minimize the spread of the infection.75  This appears to be an 
isolated event and there are no other disease detection records for this species.  Therefore, 
this factor continues to support delisting this species. 

5. The warbler habitat is secure and the warbler will remain protected after
delisting

Due to overlap and redundancy in state and federal regulatory mechanisms,
delisting the golden-cheeked warbler under the federal Endangered Species Act will not 
deprive it of any significant regulatory protections.  Apart from the Endangered Species 
Act, many other regulatory mechanisms exist to ensure that the populations and habitat of 
the golden-cheeked warbler remain protected after delisting.  These include the Migratory 
Bird Treaty Act of 1918,76 the 1975 Texas Endangered Species law,77 the Balcones 

73 55 Fed. Reg. at 53,158. 
74 The City of Austin, State of Our Environment Report 19 (2012). 
75 Id. 
76 16 U.S.C. §§ 703–12. 
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study sites across the warblers’ range in 2004 and 2005 showed no evidence of genetic 
bottlenecks or genetic differentiation (Lindsay et al. 2008).  The latter results indicate that 
current allelic richness and heterozygosity are relatively high and similar to those of other 
warbler species, and suggests no genetic basis for managing warblers as separate 
population entities (i.e., there is no genetic basis for assuming metapopulation dynamics; 
Lindsay et al. 2008).  
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[T]he designation of critical habitat for the warbler will be neither
necessary nor prudent because it will provide no net benefit to the species.
I have therefore instructed the U.S. Fish and Wildlife Service to cease work
on warbler critical habitat designation.81

Since the environmental baseline is that the warbler as listed does not have any of the 
regulatory benefits of critical habitat designation, delisting the species does not remove 
any of those protections— the critical habitat baseline remains the same regardless of 
whether the species is listed. 

A. Migratory Bird Treaty Act

Delisting will not affect the populations of the golden-cheeked warbler, which will 
continue to be protected under the federal Migratory Bird Treaty Act.82  The Migratory 
Bird Treaty Act makes it unlawful  

to pursue, hunt, take, capture, kill, attempt to take, capture, or kill, possess, 
offer for sale, sell, offer to barter, barter, offer to purchase, purchase, 

77 Tex. Acts 1975, 64th Leg., p. 1405, ch. 545 (codified at 5 Tex. Parks & Wildlife Code 
§ 68.001 et seq.).
78 See, e.g., The Nature Conservancy, Texas: Golden-Cheeked Warbler, at
http://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/texas/explore/bird
s-golden-cheeked-warbler.xml (“The Nature Conservancy is actively protecting habitat
for the rare bird at the Barton Creek Habitat Preserve and Love Creek Preserve.  The
Nature Conservancy also participates in numerous private and public partnerships aimed
at preserving essential breeding habitat such as our community-based conservation work
along the Blanco, Pedernales, Frio, and Nueces and Sabinal Rivers.”).
79 55 Fed. Reg. at 18,844.
80 55 Fed. Reg. at 53,159.
81 Letter from Bruce Babbitt, Sec’y of Interior to Gov. Ann Richardson (Sep. 22, 1994).
82 Migratory Bird Treaty Act of 1918, 40 Stat. 755 (codified at 16 U.S.C. §§ 703–12).
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Canyonlands National Wildlife Refuge, conservation plans on Fort Hood, approximately 
160 habitat conservation plans on private lands that are enforceable by FWS, and the 
Alliance for the Conservation of Mesoamerican Pine-Oak Forests that protects the 
warbler’s wintering habitat in Central America.  Warbler habitat is actively managed on 
many Texas Parks and Wildlife Management Areas, Nature Conservancy properties in 
Texas, and on other public and private lands.78 

FWS has never designated critical habitat for the golden-cheeked warbler.  FWS 
declined to designate critical habitat in both the 1990 emergency listing79 and final 
listing.80  And in a 1994 letter to the Governor of Texas, the Secretary of the Interior 
stated: 
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Violations are punishable by fine and imprisonment, as well as forfeit of 
equipment used in such acts.84 

FWS also recently announced that it was considering various approaches to 
regulating incidental take of migratory birds.85  The approaches could include  

issuance of general incidental take authorizations for some types of hazards 
to birds associated with particular industry sectors; issuance of individual 
permits authorizing incidental take from particular projects or activities; 
development of memoranda of understanding with Federal agencies 
authorizing incidental take from those agencies’ operations and activities; 
and/or development of voluntary guidance for industry sectors regarding 
operational techniques or technologies that can avoid or minimize 
incidental take.86 

Such rulemaking would also “establish appropriate standards for any such regulatory 
approach to ensure that incidental take of migratory birds is appropriately mitigated, 
which may include requiring measures to avoid or minimize take or securing 
compensation.”87  This announcement is further evidence that FWS has options available 
to it under the Migratory Bird Treaty Act to protect the golden-cheeked warbler, even 
after delisting.88 

83 16 U.S.C. § 703(a). 
84 16 U.S.C. § 707; see, e.g., Pacificorp Pleads Guilty To Violating Migratory Bird 
Treaty Act, N. AM. WINDPOWER (Dec. 22, 2014), at 
http://www.nawindpower.com/e107_plugins/content/content.php?content.13781; Linda 
Chiem, Citgo Could Pay $2M After Judge Backs Bird Death Conviction, LAW360 (Sep. 
10, 2012), at http://www.law360.com/articles/376571. 
85 Migratory Bird Permits; Programmatic Environmental Impact Statement, 80 Fed. Reg. 
30,032 (May 26, 2015). 
86 80 Fed. Reg. at 30,033. 
87 Id. 
88 See, e.g., U.S. Fish & Wildlife Serv., Migratory Bird Program: Management, at 
http://www.fws.gov/birds/management.php (“To manage birds and their habitats, [FWS] 
work[s] with bird conservation partnerships comprising federal and state agencies, 
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deliver for shipment, ship, export, import, cause to be shipped, exported, or 
imported, deliver for transportation, transport or cause to be transported, 
carry or cause to be carried, or receive for shipment, transportation, 
carriage, or export, any migratory bird, any part, nest, or egg of any such 
bird, or any product, whether or not manufactured, which consists, or is 
composed in whole or part, of any such bird or any part, nest, or egg 
thereof . . . .83  
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B. Texas Endangered Species Act

The warbler also remains separately listed and protected under the Texas 
Endangered Species Act, which provides: 

No person may capture, trap, take, or kill, or attempt to capture, trap, take, 
or kill, endangered fish or wildlife . . . possess, sell, distribute, or offer or 
advertise for sale endangered fish or wildlife . . . possess, sell, distribute, or 
offer or advertise for sale any goods made from endangered fish or 
wildlife...sell, advertise, or offer for sale any species of fish or wildlife not 
classified as endangered under the name of any endangered fish or 
wildlife.89 

C. Balcones Canyonlands National Wildlife Refuge

Nor will delisting affect the protection of prime golden-cheeked warbler habitat in
the Balcones Canyonlands National Wildlife Refuge, a 30,000-acre area in Travis 
County, Texas that was set aside in 1996 and is managed to protect the populations of the 
golden-cheeked warbler, black-capped vireo, and six invertebrates.  The City of Austin 
and Travis County are required to report annually to FWS on warbler populations, habitat 
protection and scientific research—none of which will be altered by delisting.90 

Fort Hood has the largest populations of two listed migratory songbirds—the 
golden-cheeked warbler and the black-capped vireo.91  “Fort Hood contains an estimated 
22,591 h[ectares] (roughly 25% of the total area of the installation) of habitat suitable for 
the federally endangered golden-cheeked warbler (Setophaga chrysoparia; warbler), 
which supports between 4,482 and 7,236 territorial male warblers . . .  .”92  Fort Hood 
developed an Endangered Species Management Plan, established core and non-core 
habitat areas, and regularly monitored the populations of these two songbirds.93  

Tribes, nongovernment organizations, universities, corporations, individuals with 
expertise in bird conservation, and private landowners.  These partnerships develop and 
implement management plans that provide explicit, strategic and adaptive sets of 
conservation actions required to return and maintain species to healthy and sustainable 
levels.”). 
89 5 Tex. Parks & Wildlife Code § 68.015. 
90 Travis Cnty., Tex., The Balcones Canyon Conservation Plan, at 
https://www.traviscountytx.gov/tnr/bccp. 
91 Charles E. Pekins, Dep’t of the Army Envtl. Div., Conserving Biodiversity on Military 
Lands: A Guide for Natural Resources Managers chpt. 5, available at 
http://www.dodbiodiversity.org/case_studies/ch_5_2.html. 
92 David W. Wolfe et al., Regional Credit Market for Species Conservation: Developing 
the Fort Hood Recovery Credit System, 36 WILDLIFE SOC’Y BULLETIN 423, 424 (2012). 
93 Pekins, supra note 91, at chpt. 5.   
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D. The Recovery Credit System

The Recovery Credit System (RCS), a voluntary natural resource management
program developed by the Texas Department of Agriculture, also provides technical 
guidance and assistance to private landowners near the Fort Hood Military Reservation 
with qualifying lands that support warbler habitat.  The goal of this program is to mitigate 
adverse impacts to habitat that result from military training activities.  Since July 2006, 
the total investment for implementation of the RCS is $1,954,666 and the 20 participating 
landowners’ cost share is $451,295.  Contract terms range from 10–25 years and the 
program protects approximately 881 hectares of warbler breeding habitat on private land.  
The Robertson Consulting Group conducted a third-party, independent peer review of the 
RCS, published in 2010, that details the program’s success.96  And a study by Wolfe et al. 
(2012) determined that by using the Recovery Credit System, “[c]lear benefits have been 
achieved in terms of acres under conservation management for the species.” 

E. Habitat Identification/Treatment Criteria

The black-capped vireo and golden-cheeked warbler Habitat 
Identification/Treatment Criteria developed by the U.S. Department of Agriculture’s 
Natural Resource Conservation Service (NCRS) Brush Management Consultation 
provides technical guidance for brush clearing to avoid warbler breeding habitat on 
properties with NRCS contracts.  

94 Id. 
95 Executive Order 13,186 of January 10, 2001: Responsibilities of Federal Agencies to 
Protect Migratory Birds, 3 C.F.R. 13,186 (2002). 
96 Third Party Evaluation of the Recovery Credit System Proof of Concept (March 2010), 
available at http://rcs.tamu.edu/media/277203/final_rcs_eval_report_march_2010.pdf. 
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According to an Army case study, “Fort Hood has greatly exceeded population and 
habitat goals” for the warbler and vireo.94  And a study by Anders (2000) found that the 
warbler population within Fort Hood had increased in number and density since the early 
1990s.  The conservation status of the warbler at Fort Hood will not be impacted by 
delisting the warbler. 

In addition, Executive Order 13,186 requires “each Federal agency taking actions 
that have, or are likely to have, a measurable negative effect on migratory bird 
populations is directed to develop and implement, within 2 years, a Memorandum of 
Understanding (MOU) with the Fish and Wildlife Service . . . that shall promote the 
conservation of migratory bird populations.”95  Through this Executive Order, federal 
agencies are required to incorporate warbler conservation considerations into their plans 
and report annually on implementation of the Order. 
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G. Habitat conservation plans

FWS has issued Endangered Species Act permits to approximately 160
landowners who have entered into habitat conservation agreements to protect warbler 
habitat, enforceable by FWS.  The agreements are not affected by delisting and will 
continue to protect the warbler as well as other listed species.97 

6. Other natural and manmade factors support delisting

Because FWS erroneously concluded that few birds existed and little habitat was
available for the species, FWS mistakenly concluded that any encroachments on warbler 
habitat would threaten the continued survival of the species.  Current studies show that 
FWS was wrong in its original conclusions.  

From 1992–2001, Groce et al. (2010) examined National Land Cover Data 
(NLCD) and estimated a net loss of 116,549 hectares (roughly 6%) of woodland within 
the warbler’s breeding range during that time period.  The highest conversion rates were 
identified near urban areas and were attributed to development and population growth.  
More recent Texas Land Trends analyses support this trend, as most land conversion 
from 1997–2012 occurred along with population expansion in the state’s 25 fastest 
growing counties (txlandtrends.org).  

Habitat fragmentation of existing breeding habitat represented a major concern at 
the time of the warbler’s listing.  Since then, range-wide studies conducted during the 
breeding season indicate that the predicted probability of occupancy increases from north 
to south with increasing patch size and mean percentage of woodland cover in the 

97 See, e.g., 72 Fed. Reg. 59,109 (Oct. 18, 2007) (giving notice of a proposed habitat 
conservation plan that would set aside land for an on-site preserve and pay Balcones 
Canyonlands Preserve to purchase additional warbler habitat); 72 Fed. Reg. 74,323 (Dec. 
31, 2007) (proposing to aside on-site mitigation land to be managed as part of the 
Balcones Canyonlands Preserve in perpetuity). 
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F. Alliance for the Conservation of Mesoamerican Pine-Oak Forests

Protection of warbler wintering habitat outside the United States (which is beyond 
the jurisdiction of the Endangered Species Act) remains after delisting under the Alliance 
for the Conservation of Mesoamerican Pine-Oak Forests, established in 2003.  This 
voluntary international cooperative partnership includes members from many national 
nongovernmental organizations in Mexico, Guatemala, El Salvador, Honduras, 
Nicaragua, and the United States (including the Nature Conservancy, Texas Parks and 
Wildlife Department, and the Zoo Conservation Outreach Program).  The Alliance’s 
conservation plan, published in 2008, directs management and preservation actions in the 
pine-oak ecoregion in Central America, where most warbler wintering habitat is located. 
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A. Habitat degradation

In a study conducted in the western portion of the warbler’s breeding range,
Stewart et al. (2014b) found that the presence of oak wilt (a defoliating tree disease 
caused by the fungus Ceratocytis fagacearum) did not affect warbler territory placement, 
but pairing success for males whose territories included some proportion of oak wilt had 
27% lower pairing success.  Stewart et al. (2014b) found no difference in fledging 
success between territories in oak wilt affected and unaffected forests.  In a similar study 
conducted in the eastern portion of the warbler’s breeding range, Appel and Camilli 
(2010) examined post-breeding habitat use in warblers in relation to oak wilt and found 
no difference in the use of affected and unaffected forest.  Studies suggest that oak wilt is 
more likely to occur outside warbler habitat (Appel and Camilli 2010, Stewart et al. 
2014a); Stewart et al. (2014a) found that oak wilt occurred in 4.1% of their study area 
and predicted that the amount of habitat affected will double by 2018 as the disease 
spreads.  

Deer can limit oak survival when the saplings are browsed (Russell and Fowler 
2002, 2004).  No direct evidence suggests, however, that herbivory by native or non-
native browsers is contributing to reduced habitat (or habitat suitability) for the warbler.  
Murray et al. (2013) investigated local declines in Texas red oak (Quercus buckleyi) at 
Balcones Canyonlands National Wildlife Refuge, but concluded that fire suppression and 
drought were likely the cause of reduced oak density.  Similarly, Yao et al. (2012) 
suggested fire could have a dual effect on warbler habitat (such that reduced tree density 
could reduce suitability), but oak recruitment is typically high following moderate to high 
intensity fires.  Yao et al. showed that properly managed fires can increase future habitat 
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surrounding landscape (Collier et al. 2012).  Site-specific research conducted by Butcher 
et al. (2010) found that warblers establish territories in patches as small as approximately 
2.6 hectares in rural landscapes.  Follow-up research conducted in the Austin area found 
that minimum patch size requirements for territory establishment were of similar size 
(~13 hectares; Robinson 2013).  Combined, the Collier et al., Butcher et al., and 
Robinson studies emphasize the importance of large and small patches to sustain the 
warbler population on its breeding ground.  

This coincides with site-specific research (Magnesss et al. 2006; Baccus et al. 
2007; Peak and Thompson 2013).  Though again, small patches do support warblers and 
the importance of these smaller areas should not be discounted.  Patch size can also 
influence avian reproduction.  Coldren (1998) found that pairing and fledging success 
increased with increased patch size.  Minimum patch size for reproductive success is 16–
18 hectares in a rural landscape (Butcher et al. 2010) and about 21 hectares in an urban 
environment (Arnold et al. 1996).  However, in a range-wide study that included 
productivity data from 1,382 territories, Campomizzi et al. (2012) did not find consistent 
relationships between territory success and patch size or patch edge-to-area ratio across 
their breeding range. 
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suitability for warblers by increasing tree diversity. 

B. Management practices

At the time of listing, FWS assumed that any Ashe juniper removal from warbler
habitat would have a negative effect on the species.98  Marshall et al. (2012) found, 
however, that a higher proportion of territories successfully fledged young in areas where 
understory juniper was thinned when compared to untreated control sites.  Warbler 
territory density was also similar between the thinned sites and control sites, which 
suggests that the pattern of higher productivity in the treated areas did not result from 
density dependent mechanisms.  

C. Noise

Lackey et al. (2012) found similar warbler abundance, pairing success, and 
fledging success across road-noise-only sites, road construction sites, and control sites, 
and there was no relationship between warbler reproductive success and distance from 
the roadway.  Similarly, warblers at the Fort Hood Military Reservation occupy and 
breed in patches exposed to active military activity and there is no correlation between 
warbler reproductive success and noise level (Lopez et al. 2012).  Both studies suggest 
that warblers habituate to noise disturbance.  

Conclusion 

Because golden-cheeked warbler populations and habitat are far greater than FWS 
believed in 1990, the species should not have been listed as endangered and, based on 
new scientific, peer-reviewed studies and evidence confirming the species is not in 
danger of extinction throughout all or any significant part of its range, the species should 
be removed from the federal endangered species list.   

Respectfully submitted, 

  s/ Nancie G. Marzulla 
Nancie G. Marzulla  
Roger J. Marzulla  
MARZULLA LAW, LLC 
1150 Connecticut Avenue NW 
Suite 1050 
Washington, DC 20036  
(202) 822-6760 (telephone)
(202) 822-6774 (facsimile)

98 55 Fed. Reg. at 53,154. 
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Exhibit 1: Texas A&M Survey 

Tex. A&M Inst. of Renewable Natural Resources, Conservation Status of the Federally 
Endangered Golden-cheeked Warbler (unpublished research summary, June 
2015), available at http://irnr.tamu.edu/publications/research-reports/. 
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Table 1: Summary of patch-specific golden-cheeked warbler territory density 
estimates99 

Source Density (males/ha) Location Survey method 

Pulich 
1976 

0.03–0.13 Dallas, Bosque, Kendall 
counties 

Census 

Kroll 
1980 

0.12–0.20 Bosque county Territory mapping 

Wahl et al. 
1990 

0.08-0.63 Rangewide 1.6 km Emlen strip 
census 

Jetté 
1998 

0.14–0.28 
(1992–1996) 

Fort Hood (Coryell 
County) 

Territory mapping 

Peak 
2003 

0.10–0.22 
(Site 1,  
1999–2003) 
0.25–0.37 
(Site 2,  
1999–2003) 

Fort Hood (Coryell 
County) 

# males / size of 
study site 

Peak and Lusk 
2009 

0.21–0.29  
(2003–2009) 

Fort Hood (Coryell 
County) 

# males / size of 
study site 

Peak and Grigsby 
2011, 2012, 2013 

0.27–0.32  
(2011–2013) 

Fort Hood (Coryell 
County) 

# males / size of 
study site 

City of Austin & 
Travis County 
2013 

0.17–0.44 
(1999–2013) 

BCP (Travis County) Territory mapping 

Cooksey & 
Edwards 
2008 

0.04–0.20 
(1991–2008) 

Camp Bullis (Bexar 
County) 

Point counts along 
transects 

Mathewson et al. 
2012 

0.23 Rangewide Point counts at 
random points in 
patches 

99 Adapted from Ex. 1, Texas A&M Survey at 9 tbl.2. 
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T
able 2: Sum

m
ary of golden-cheeked w

arbler breeding habitat and population estim
ates

100 

R
eference 

T
otal 

potential 
habitat 
(hectares) 

H
abitat delineation 

m
ethod 

D
ensity estim

ate 
D

ensity m
ethod 

T
otal population 

Population m
ethod 

A
dvantages 

L
im

itations 

Pulich 
1976 

130,017 
U

sed Soil C
onservation 

Service definition of 
‘‘virgin A

she juniper’’ 
(stands 20–40 ft. trees 
>75 years old), reduced
by author; no im

agery
used

"good" = 0.125 
pairs/ha;  
"average" = 0.05 
pairs/ha;  
"m

arginal = 0.03 
pairs/ha 

Spot-m
apping w

ith m
arked 

population in D
allas, 

B
osque, K

endall counties; 
C

ensus surveys conducted 
in 1962 and 1974 

1962: 15,630 
individuals; 
1974: 14,950 
individuals 

C
alculated proportion of 

total habitat for each of 3 
habitat quality ranks (23%

, 
31%

, and 46%
, respectively), 

m
ultiplied by respective 

density estim
ates 

C
alculated proportion of 

total habitat for each of 3 
habitat quality ranks 
(23%

, 31%
, and 46%

, 
respectively), m

ultiplied 
by respective density 
estim

ates 

Site-specific estim
ates from

 a 
sm

all num
ber of sites applied to 

entire range; 
N

arrow
 habitat definition; 

A
ssum

ed constant density 
across the w

arbler's breeding 
range; 
Projected density w

ithin 3 
qualitative habitat assessm

ent 
ranks. 

W
ahl et al. 

1990 
337,993 
236,984 
(corrected) 

C
orrected values for 

habitat loss and patch 
size; 1974, 1976, and 
1981 Landsat im

agery, 
unsupervised and 
supervised 
classification from

 
know

n breeding 
locations (see Shaw

 
1989); 1989 value is 
corrected for estim

ated 
habitat loss 

0.149 pairs/ha 
M

edian estim
ate for 16 

sites in 11 counties 
determ

ined prim
arily by 1- 

m
ile transect m

ethod 
(Em

len 1971); surveys 
conducted in 1987, 1988 

C
arrying capacity: 

4,822–16,016 pairs 
M

edian density estim
ate 

projected to total potential 
habitat estim

ates after 
corrections 

First attem
pt to use 

rem
ote sensing for 

w
arbler habitat m

apping 

A
ssum

ed constant density 
across the w

arbler's breeding 
range;  
Im

agery for habitat m
ap did not 

include all portions of the 
breeding range;  
U

sed asynchronous rem
ote 

im
agery to define habitat; 

C
orrected based on assum

ed 
habitat change and w

arbler-
habitat relationships (e.g., 
patches <0.02 m

i 2 unoccupied);  
Site-specific estim

ates applied 
range-w

ide;  
D

ata collected prim
arily on 

public lands 

100 A
dapted from

 Ex. 1, Texas A
&

M
 Survey at 4–6 tbl.1. 
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R
eference 

T
otal 

potential 
habitat 
(hectares) 

H
abitat delineation 

m
ethod 

D
ensity estim

ate 
D

ensity m
ethod 

T
otal population 

Population m
ethod 

A
dvantages 

L
im

itations 

FW
S 

1992 
329,447 

U
sed W

ahl et al. (1990) 
habitat total estim

ate 
for 1989 adjusted for 
estim

ated habitat loss; 
included the 
assum

ption that 34%
 of 

patches <0.02 m
i 2 are 

occupied.  Estim
ates 

included counties w
ith 

>
3.8 m

i 2 of potential
w

arbler habitat.

U
sed Pulich (1976): 

"good" = 0.125 
pairs/ha;  
"average" = 0.05 
pairs/ha;  
"m

arginal = 0.03 
pairs/ha 

Estim
ates for each of 3 

habitat ranks from
 Pulich 

(1976) 

13,800 territories 
Follow

ed Pulich (1976) 
proportions of habitat quality 
assum

ing sam
e proportions 

apply to habitat delineated 
by W

ahl et al. (1990); not 
corrected for patch size 

See above 
See above 

R
ow

ell et al. 
1995 

116,549 
(m

ethod 1) 
545,970 
(m

ethod 2) 

M
ethod 1 used 

unsupervised 
classification of 
polygons; derived from

 
generalized locations 
constraining typical 
w

arbler habitat. 
M

ethod 2 used 
supervised classification 
from

 point locations; 
derived using lim

ited 
w

arbler detections and 
included patches < 0.2 
m

i 2. 
U

se d 1990–1992 
Landsat, A

she juniper- 
deciduous w

oodlands 
w

ith >75%
 canopy 

cover and patches 
>0.02 m

i 2.

0.3 individuals/ha 
Estim

ates from
 W

ahl et al. 
(1990) 

C
arrying capacity: 

64,520 individuals 
Projected density to total 
habitat from

 M
ethod 2 for 

patches >0.02 m
i 2 because 

less variation in spectral 
reflectance com

pared to 
M

ethod 1 

B
ased on im

proved 
im

agery from
 a narrow

 
period of tim

e; H
abitat 

classifications based on 
larger w

arbler 
occurrence data sets 

D
id not conduct range-w

ide 
field surveys; V

egetation data 
used to drive classification 
collected at few

 study sites;  
A

ssum
ed constant density 

across the w
arbler's breeding 

range; C
orrected based on 

assum
ed w

arbler-habitat 
relationships (e.g., patches 
<0.02 m

i2 unoccupied; 
estim

ated at 40%
 of the total 

area classified as potential 
habitat) 
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R
eference 

T
otal 

potential 
habitat 
(hectares) 

H
abitat delineation 

m
ethod 

D
ensity estim

ate 
D

ensity m
ethod 

T
otal population 

Population m
ethod 

A
dvantages 

L
im

itations 

D
iam

ond &
 

True 
1998 

1,652,153 
(1986) 
1,676,240 
(1996–
1997) 

1986 and 1996–1997 
Landsat; land cover 
classified as A

she 
juniper, or m

ixed 
juniperoak 
forest/w

oodland,  or 
m

ixed or prim
arily 

deciduous forest 

N
A

 
N

A
 

N
A

 
N

A
 

C
learly identified 

lim
itations 

O
ccupancy w

ithin potential 
habitat unknow

n; classification 
accuracy questioned 

R
appole et al. 

2003 
653,353 

U
sed D

iam
ond and 

True (1998) 
classification but 
rem

oved patches <0.02 
m

i 2 

0.188 territorial 
m

ales/ha 
89%

 pairing success 

Estim
ates from

 167 m
ales 

from
 m

onitored population 
on Fort H

ood, Coryell and 
Bell counties from

 1992 to 
1996 (Jetté et al. 
1998) 

228,426  
(95%

 C
I: 227,142‒

229,710) individuals 

A
djusted m

ean density of 
m

ales by 89%
 pairing 

success to estim
ate num

ber 
of fem

ales 

M
ore inclusive habitat 

classification 
(included patches >0.02 
m

i 2) 

Site-specific estim
ates from

 a 
sm

all num
ber of sites applied to 

entire range; A
ssum

ed constant 
density across the w

arbler's 
breeding range; Excluded 
~29,000 hectares of potential 
w

arbler habitat; A
djusted based 

on pairing success at sm
all 

num
ber of study sites 

D
eB

oer &
 

D
iam

ond 
2006 

756,536 
G

rouped forest cover 
types based on N

LC
D

 
data; Included only 
patches >246 ft. from

 
edge; C

onducted 
occupancy surveys in 
2002 

N
A

 
N

A
 

N
A

 
N

A
 

U
sed m

etrics obtained at 
local and landscape 
scales; C

ollected data on 
36 patches of privately 
ow

ned land and 13 
patches of publicly 
ow

ned land 

Lim
ited field sam

pling across 
the range; D

oes not incorporate 
interpatch heterogeneity 
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R
eference 

T
otal 

potential 
habitat 
(hectares) 

H
abitat delineation 

m
ethod 

D
ensity estim

ate 
D

ensity m
ethod 

T
otal population 

Population m
ethod 

A
dvantages 

L
im

itations 

D
iam

ond 
2007 

1,678,571 
(m

odel C
) 

1,721,824 
(m

odel D
) 

Evergreen / forest / 
w

oodland or deciduous 
forest / w

oodland 
w

ithin 100 m
 of 

evergreen. 
M

odel C
: adjusted for 

edge;  
M

odel D
: w

ith 
reduction for low

 
canopy cover and 
addition for high 
canopy cover 

N
A

 
N

A
 

N
A

 
N

A
 

C
om

pared m
ultiple 

m
odels 

N
arrow

 habitat definition and 
included qualitative 
classification of habitat 
"quality"; Lim

ited field data; 
unclear m

ethodology 

SW
C

A
 

2007 
552,186 

2004 digital im
agery; 

>50%
 canopy closure

com
posed of large

A
she juniper and

deciduous trees;
patches >0.02 m

i

"high" = 0.22 
pair/ha; 
"low

" = 0.025 
pair/ha 

‘‘H
igh’’ estim

ate from
 long-

term
 m

onitoring study on 
Fort H

ood, Bell and Coryell 
counties (Peak 2003);  
‘‘low

’’ estim
ate from

 surveys 
G

overnm
ent Canyon SN

A
, 

Bexar Co. 

13,931–116,565 
pairs; 
20,445–26,978 pairs 
(adjusted) 

Estim
ated using the SW

C
A

 
habitat m

odel; adjusted 
estim

ate based on personal 
opinion, based on 
assum

ptions of density w
ith 

goal of deriving a 
‘‘satisfactory m

inim
um

 
population estim

ate’’ 

C
onsidered several 

landscape- scale m
etrics: 

density of w
oodland, 

proportions of A
she 

juniper and deciduous 
trees, size of trees, patch 
size, land use 

Site-specific estim
ates from

 a 
sm

all num
ber of sites applied to 

entire range; 
Included only high quality 
habitat, therefore narrow

 
definition of w

arbler habitat not 
based on quality as it relates to 
productivity; 
Personal opinion used to adjust 
population estim

ates dow
nw

ard 
"W

e looked at the results of this 
application and did not like it." 

Loom
is 

A
ustin 

2008 

1,679,348 
2001 N

LC
D

 average 
canopy cover in a 7 x 7 
cell (cell = 98 ft.) 
neighborhood; potential 
habitat = all areas 
w

ithin 3 cells of areas 
w

ith at least 50%
 m

ean 
canopy cover 

N
A

 
N

A
 

N
A

 
N

A
 

B
road range in canopy 

cover considered 
potential habitat 

Included qualitative 
classification of habitat 
"quality" based on canopy cover 
m

etrics; Lim
ited field data 

collected sm
all num

ber of sites 
over long period of tim

e (2001–
2008 ); unclear m

ethodology 
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R
eference 

T
otal 

potential 
habitat 
(hectares) 

H
abitat delineation 

m
ethod 

D
ensity estim

ate 
D

ensity m
ethod 

T
otal population 

Population m
ethod 

A
dvantages 

L
im

itations 

C
ollier et al. 

2012 
1,678,053 

2007 and 2008 Landsat 
5; unsupervised 
classification; used 
N

LC
D

 to rem
ove any 

cover types m
is-

classified as w
oodland 

and pixels identified as 
w

oodland, but w
ith 

<30%
 canopy cover; 

used road layer to 
further define habitat 
patches 

N
A

 
N

A
 

N
A

 
N

A
 

D
ata collection and 

statistical procedures 
w

ere appropriate for the 
scale and scope of the 
project (patches w

ere 
random

ly sam
pled across 

the w
arbler's breeding 

range, im
agery w

as 
current to the study); 
Included data collected 
public and private land; 
U

sed biological co- 
variates know

 to 
influence w

arbler 
occurrence;  
H

igh predictive 
accuracy;  
Provided probabilistic 
prediction of the 
likelihood of patch 
occupancy 

D
id not incorporate interpatch 

heterogeneity 
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R
eference 

T
otal 

potential 
habitat 
(hectares) 

H
abitat delineation 

m
ethod 

D
ensity estim

ate 
D

ensity m
ethod 

T
otal population 

Population m
ethod 

A
dvantages 

L
im

itations 

M
athew

son 
et al. 
2012 

1,678,053 
2007 and 2008 Landsat 
5; unsupervised 
classification; used 
N

LC
D

 to rem
ove any 

cover types m
is-

classified as w
oodland 

and pixels identified as 
w

oodland, but w
ith 

<30%
 canopy cover; 

used road layer to 
further define habitat 
patches. (C

ollier et al. 
2012) 

0.23 m
ales/ha (m

ean 
patch-specific 
density) 

A
bundance point counts done 

in 301 patches, such that each 
patch surveyed w

as given a 
density estim

ate 

263,339 singing 
m

ales 
(95%

 C
I: 223,927–

302,620) 

U
sed predicted patch-

specific density estim
ates as 

a function of predicted 
patch-specific  occupancy 
probability and based  on 
1,000 sim

ulated realizations 
of population distribution 

D
ata collection and 

statistical procedures 
w

ere appropriate for the 
scale and scope of the 
project (patches w

ere 
random

ly sam
pled across 

the w
arbler's breeding 

range, im
agery w

as 
current to the study); 
Included data collected 
w

ithin 306 patches on 
public and private land; 
M

ore conservative 
estim

ate than w
ould have 

been projected by 
including detection 
probability 

2009 population estim
ate; 

C
annot be applied to local-scale; 

Patch-specific, so does not 
incorporate interpatch 
heterogeneity 

D
uarte et al. 

2013 
1,678,281 

G
IS data and Landsat 

im
agery quantifying 

breeding habitat change 
from

 1999–2001 to 
2010–2011 

N
A

 
N

A
 

N
A

 
N

A
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• Federal Docket No. FWS-Rl-ES-2016-0062 

90-DAY FINDING ON A PETITION TO REMOVE THE GOLDEN-CHEEKED 
WARBLER FROM THE LIST OF ENDANGERED AND THREATENED WILDLIFE 

Background 

Section 4(b)(3)(A) of the Endangered Species Act (Act) requires that we make a finding 
on whether a petition to list, delist, or reclassify a species presents substantial scientific or 
commercial information indicating that the petitioned action may be warranted. Our standard for 
substantial scientific or commercial information with regard to a 90-day petition finding is "that 
amount of information that would lead a reasonable person to believe that the measure proposed 
in the petition may be warranted" 50 C.F.R. § 424.14(b). 

Petition History 

On June 30, 2015, we received a petition dated June 29, 2015, from Nancie G. Marzulla 
(Marzulla Law, LLC - Washington, DC) and Robert Henneke (Texas Public Policy Foundation 
- Austin, TX) requesting that the golden-cheeked warbler be removed from the list of 
endangered and threatened wildlife ( "delisted") due to recovery or error in information. The 
petition clearly identified itself as a petition and included the requisite identification information 
for the petitioner, as required by 50 C.F .R. § 424.14(a). 

On December 11, 2015, we received supplemental information from the petitioners that 
included additional published studies and an unpublished report. These studies, as well as others 
known to the Service and in our files at the time the supplement was received, are addressed as 
appropriate in this finding. This finding addresses the petition. 

Evaluation of a Petition to Delist the Golden-cheeked Warbler Under the Act 

Species and Range 

Does the petition identify an entity that may be eligible for removal from listing 
(delisting) (that is, is the entity a species, subspecies, or DPS)? 

~Yes 
DNo 

The American Ornithologists' Union adopted a new classification of the Parulidac based 
on a phylogenetic analysis by Lovette et al. (2010, p. 763) that resulted in all Dendroica species 
being placed into of a single clade for which the generic name Setophaga has taxonomic priority 
(Chesser et al. 2011, p. 608). Hereafter, the Service recognizes the golden-cheeked warbler as 
Setophaga chrysoparia, formerly placed in the genus Dendroica. 
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If yes, list common name (scientific name); and range. 

Golden-cheeked warbler (Dendroica chrysoparia = Setophaga chrysoparia, hereafter warbler), 
breeding exclusively in Texas; wintering in the highlands of Mexico (Chiapas) and Central 
America (Guatemala, Honduras, Nicaragua, El Salvador). 

Information in the Petition 

Factor A 

1. Does the petitioner claim the entity warrants delisting based on the lack of the present or 
threatened destruction, modification or curtailment of the species' habitat or range? 
~Yes 
DNo 

a. If the answer to I is yes: 
Do the sources cited in the petition provide substantial information to support the 
claim? 
DYes 
~No 
If yes, indicate for which activity(ies) present or threatened destruction, 
modification or curtailment of the species habitat or range (e.g., logging, 
agriculture, overgrazing, etc.) is a threat and list the citations with page numbers 
for each purpose. If no, please indicate for which activity(ies) and explain. 

The petition asserts that none of the statutory factors pose a significant threat to 
the continued existence of the warbler (p. 15) and that "the warbler was either 
listed in error or has recovered since listing" (p. 13 ). The petition states that 
because the numbers of warblers and extent of warbler habitat is far greater than 
the Service determined in 1990, the warbler should not have been listed as 
endangered, and further cites several studies known to the Service (2014) 
indicating the species is not in danger of extinction throughout all or any 
significant portion of its range and requests that the warbler be removed from the 
federal endangered species list (Petition, p. 29). 

The petition states that recent studies confirm there are more warblers and more 
warbler habitat than at the time the Service listed the warbler as endangered (p. 
18). Much of this argument is based on Mathewson et al. (2012, p. 1,123) which 
employed a spatially-explicit model to estimate the range-wide population of male 
warblers to be 263,330 and the amount of warbler habitat to be 4,147,123 acres 
(1,678,281 hectares). The Mathewson et al. (2012) study was considered by the 
Service and discussed in our most recent 5-year review for the warbler, which was 
completed in 2014 (Service 2014, p. 5). The Mathewson et al. (2012, entire) 
study estimated a range-wide population number of warblers by applying warbler 
density estimates to the Collier et al. (2011, entire) model, which estimated the 
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probability of warblers occupying given patches of woodland habitats throughout 
the breeding range of the warbler. Previous estimates of the total adult golden­
cheeked warbler population range from 14,950 individuals to 26,978 pairs 
(Service 2014, p. 5). Previous estimates of potential golden-cheeked warbler 
breeding habitat range from 326,000 to 4,378,148 acres with differences due 
primarily to varying definitions of breeding habitat associated with vegetation 
types and habitat patch size, differing parameters included in habitat models, and 
remote sensing techniques and data sets (Service 2014, pp. 6-7). We 
acknowledge that the known potential range is geographically more extensive 
than when the golden-cheeked warbler was originally listed. However, 
population estimates are very difficult to determine and threats described in the 
original listing rule remain and recovery criteria have not been accomplished. 
This and other pertinent information was evaluated in the 2014 5-year review 
where we recommended that the species remain listed as in danger of extinction 
throughout its range (Service 2014, p. 15). 

Efforts to model warbler habitat, estimate patch-level occupancy probabilities, 
and draw inferences about distribution and abundance of warblers across the 
landscape will ultimately be useful to the Service in planning and implementing 
recovery actions and conservation measures designed to provide for the continued 
existence of the warbler (Mathewson et al. 2012, p. 1,127). However, the Service 
does not agree with the petitioner's assertion that the 2015 Texas A&M Survey 
(Petition, Exhibit 1) "confirms that the warbler is not and never has been 
endangered in Texas" (Petition, p. 14 ). The Survey (Petition, Exhibit 1) 
summarizes information already known to the Service and discussed in the 5-year 
review (Service, 2014 ), which represents the best available body of science 
known to the Service pertaining to the status of the warbler. The Service 
recognizes that the modeling studies described in the 2015 Texas A&M Survey 
(Petition, Exhibit 1) do represent the most recent and comprehensive efforts to 
estimate range-wide warbler habitat and population size to date. 

However, these efforts represent new estimates rather than indicators of positive 
trends in warbler habitat and population size, and thus do not imply recovery. 
Further, a recent study reported results of a similar modeling effort to infer 
warbler density from landscape and habitat relationships that performed well at 
sites with high known densities but tended to overestimate plots with lower 
known densities (Reidy et al. 2016, p. 3 79) and it is apparent that uncertainty still 
exists, especially for habitats occupied by warblers at lower-densities. Habitat 
destruction, fragmentation and degradation remain a real and significant threat to 
the continued existence of the warbler (Service 2014, pp. 8-10). The Service 
does plan to apply these and other modeling efforts, in the context of all that is 
known about the warbler and warbler habitat, to help inform and guide recovery 
efforts for the warbler now and in the future (Service 2014, p. 16). A recent 
population modeling study found that movement rates were high among warbler 
breeding habitat patches, immigration (i.e., natal dispersal) appears to be an 
important driver of local warbler population dynamics. Because these complex 
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processes occur on a landscape scale, the authors recommended that future 
conservation efforts be implemented at a larger spatial extent (Duarte et al. 2015 
pp. 70-72). 

The petition discusses habitat fragmentation generally (pp. 27-28), but fails to 
articulate whether or not habitat fragmentation is a significant threat to the 
warbler, instead stating simply that "studies emphasize the importance of large 
and small patches to sustain the warbler population on its breeding ground". 
While we agree that all patches are important because they provide potential 
habitat for the warbler, we believe that larger more connected habitat patches are 
especially important for supporting a viable warbler population given that 
occupancy probability increases with patch size (Collier et al. 2010, Figure 4, p. 
144). McFarland et al. (2012, p. 438) concluded that large patches are important 
for maintaining high rates of warbler occupancy, small isolated patches have a 
lower probability of occupancy, and habitat connectivity is especially important in 
areas where habitat patches are small. A recent study found that significant losses 
of warbler breeding habitat have occurred over the past decade, warbler habitats 
are far more likely to be diminished than regenerated. dispersal of juvenile 
warblers among patches of breeding habitat is essential for maintaining local 
warbler populations, and concluded that the conservation of large blocks of 
habitat is especially important for ensuring the long-term viability of the species 
(Duarte et al. 2016, pp. 57-60). 

The petition briefly mentions warbler habitat loss from 1992-2001 (p. 27), but 
does not cite any new studies showing increasing urbanization, habitat loss, and 
habitat fragmentation within the range of the golden-cheeked warbler. As we 
describe in the 2014 5-year review, warbler habitat loss and habitat fragmentation 
are mostly driven by rapid suburban development and human population growth 
in Travis, Williamson, and Bexar Counties (Service 2014, pp. 8-9). In the 
warbler breeding range, the human population has increased by nearly 50 percent 
from 1990 to 2010 (Groce et al. 2010, p. 123). Further, population projections 
from 2010 to 2050 for 35 counties within the warbler breeding range report a 64 
percent increase in the human population from 4.7 to 7.8 million, and with the 
population of Williamson and Hays Counties expected to more than double 
(Potter and Hoque 2014, entire). The threat of habitat fragmentation is ongoing 
and is expected to threaten the continued existence of the golden-cheeked warbler 
into the foreseeable future (Service 2014, p. 9). The petition does not provide any 
information on these significant threats. 

b. Provide additional comments, if any. 

Factor B 

2. Does the petitioner claim the entity warrants delisting based on the lack of overutilization 
for commercial, recreational, scientific, or educational purposes (Factor B)? 
DYes 
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• 

18!No 

Factor C 

a. If the answer to 2 is no: 
Do sources cited in the petition provide substantial information indicating the 
entity may warrant delisting based on factor B, even though the petitioner does 
not make this claim? 
DYes 
18!No 
If yes, indicate for which purpose(s) overutilization is a threat and list citations 
with page numbers for each purpose. If no, please explain. 

Factor B (overutilization) is not specifically discussed in the petition, despite the 
assertion that none of the statutory factors apply and that the warbler should not 
be listed (Petition, p. 14). However, the Service does not consider overutilization 
to be a threat to the warbler (Service 2014, p. 10). 

c. Provide additional comments, if any. 

3. Does the petitioner claim the entity warrants delisting based on the lack of disease or 
predation (Factor C)? 
18!Yes 
DNo 

a. If the answer to 3 is yes: 
Which does the petitioner claim is not a threat such that delisting may be 
warranted? (check all that apply) 
18!Disease 
18! Predation 

b. If the answer to 3 is yes: 
Do the sources cited in the petition provide substantial information to support the 
claim? 
DYes 
18!No 
Jfyes, indicate which (disease, predation, or both) is a threat and list the citations 
with page numbers for each. If no, please indicate disease and/or predation and 
provide an explanation. 

The petitioners claim that neither disease nor predation constitutes a significant 
threat to the continued existence of the warbler and that the warbler should not be 
listed (Petition, p. 22). Information provided in the petition is refuted by the 2014 
5-year review, in which we conclude that multiple factors such as urbanization 
and fragmentation have likely resulted in increased rates of predation of warbler 
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FactorD 

nests by a wide variety of animal predators(Service 2014, p. 11 ), especially rat 
snakes (Elaphe spp ). This increase in nest predation by rat snakes has been 
proposed as a proximate explanation for the observed negative effects of forest 
edge on warbler nest survival and productivity (Peak and Thompson 2014, p. 
554-557). 

No diseases in golden-cheeked warblers have been reported; therefore, we do not 
consider disease to be a threat to this species (Service 2014, p. 11). However, 
nest parasitism and nest depredation, both of which occur to a varying degree 
across the range of the warbler, are exacerbated by habitat fragmentation and are 
considered a moderate threat (Service 2014, p. 11 ). The petition does not provide 
any new information indicating that predation is no longer a threat to the warbler. 

c. If the answer to 3 is no: 
Do sources cited in the petition provide substantial information indicating the 
entity may warrant delisting based on factor C, even though the petitioner does 
not make this claim? 
DYes 
DNo 
If yes, indicate which (disease, predation, both) is a threat and list citations with 
page numbers for each. If no, please explain. 

d. Provide additional comments, if any. 

4. Does the petitioner claim the entity warrants delisting because existing regulatory 
mechanisms (Factor D) are adequate? 
1:81Yes 
DNo 

a. If the answer to 4 is yes: 
Do the sources cited in the petition provide substantial information to support the 
claim? 
DYes 
1:81No 
If yes, list the citations with page numbers. If no, please explain. 

The petition asserts that, even with protections of the Act removed, the warbler 
will be protected by existing regulatory mechanisms including: the Migratory 
Bird Treaty Act of 1918, and the 1975 Texas Endangered Species law (pp. 22-
25). However, as discussed in the 2014 5-year review, while these regulations do 
provide some protections for the birds neither "prohibits habitat destruction, 
which is an immediate threat to the warbler" (Service 2014, p. 12). 
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Factor E 

The petition also claims that warbler habitat is protected by the Balcones 
Canyonlands National Wildlife Refuge, the Balcones Canyonlands Preserve, and 
approximately 160 habitat conservation plans (HCPs). While we did not consider 
these long-term land protections as "existing regulatory mechanisms" under 
Factor D in the 5-year review, we did consider these land protection efforts under 
Factor A (Service 2014, p. 10). Many but not all of these protected lands are 
managed for the warbler and there have been important strides in regional 
planning in central Texas that include the county-wide HCPs that occur along the 
I-35 corridor from Williamson County to Bexar County. Despite these land 
protections and regional HCPs, an estimated 29 percent of existing breeding 
season habitat was lost between 1999-2001 and 2010-2011 (Duarte et al. 2013, p. 
7) indicating that, but for protections of the Act, adequate regulatory mechanisms 
do not exist to prevent continued destruction of warbler breeding habitat in Texas. 
Given the projected population growth, the loss of warbler habitat is expected to 
continue. 

b. If the answer to 4 is no: 
Do sources cited in the petition provide substantial information indicating the 
entity may warrant delisting based on Factor D, even though the petitioner does 
not make this claim? 
DYes 
DNo 
If yes, list citations with page numbers. If no, please explain. 

c. Provide additional comments, if any. 

The petition (p. 25) seems to confuse the Balcones Canyonlands National Wildlife 
Refuge, which is an approximately 24,000-acre Federal land unit of which 19,079 
acres are actively managed for the warbler (Service 2015 p. 40), with the 
Balcones Canyonlands Preserve (BCP), which is a system of preserves managed 
under a regional Habitat Conservation Plan by the City of Austin and Travis 
County (Texas) to benefit multiple species including the warbler as well as 
several species ofkarst invertebrates. To date the BCP has protected 30,540 acres 
of golden-cheeked warbler and black-capped vireo habitat (Travis County-City of 
Austin 2014, p. 1). 

2. Does the petitioner claim the entity warrants delisting based on the lack of other natural 
or manmade factors affecting its continued existence (Factor E)? 
~Yes 
DNo 

a. If the answer to 5 is yes: 
Identify the other natural or manmade factors claimed by the petitioner to not be a 
threat such that delisting may be warranted. 
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• Habitat fragmentation (Petition, pp. 27-28) 
• Habitat degradation (Petition, pp. 28-29) 
• Forest management practices (Petition, p. 29) 
• Noise (Petition, p. 29) 

b. If the answer to 5 is yes: 
Do the sources cited in the petition provide substantial information to support the 
claim? 
DYes 
~No 
If yes, indicate for which other natural or manmadefactors (e.g., climate change, 
road mortality, or small population dynamics) are a threat and list the citations 
with page numbers for each factor. Ifno, please indicate for whichfactor(s) and 
explain. 

The Service maintains that habitat fragmentation, habitat degradation, 
inappropriate habitat management practices, and excessive noise all contribute to 
reductions in overall warbler habitat quantity and quality and present a real and 
significant threat to the long term viability of the species (Service 2014, p. 15). 
We analyzed the threats of habitat fragmentation, habitat degradation, and poor 
forest management practices in our 2014 5-year review. Specifically, we 
described how the quality of habitat for warblers is reduced by small patch sizes, 
reduced oak recruitment, and unsustainable forestry practices (Service 2014, p. 9). 
The petition addresses some of these threats by describing research on warbler 
habitat quality that has resulted in some conflicting conclusions about the effects 
of oak wilt ( described below), wildfire, vegetation management, road and 
construction noise, and patch size on warbler reproductive success (Petition, p. 
28). While we agree that there is some uncertainty regarding the magnitude of 
threats these activities present to warbler habitat quality (and thus, warbler 
reproductive success and survival), the research cited in the petition does not 
allow us to conclude that oak wilt, wildfire, vegetation management, and patch 
size are not threats to the species. 

Oak wilt is a fungal infection that can affect all oak species, especially red and 
live oaks, frequently occurs in warbler habitat, and has the potential to negatively 
affect warblers and their habitat (Stewart et al. 2014, entire). 

Wildfire is known to be an important process for maintaining oak-dominated 
ecosystems throughout eastern North America (Brose et al. 2014, entire). 
However, catastrophic wildfires have the potential to significantly diminish 
occupancy by warblers in previously occupied habitat, and that effect can last for 
over a decade (Reemts and Hansen 2008, p. 8). 

Vegetation management designed specifically to benefit warblers and warbler 
habitat is encouraged by state and federal agencies (Campbell 1995, pp. 23-27). 
However, inappropriate conversion of potential warbler habitat to other vegetation 
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types for agricultural and other practices remains a threat to the species. A recent 
study found that warbler breeding habitats, once lost, were not likely to be 
restored (Duarte et al. 2016, p. 56.) 

The petition cites two studies conducted in 2012, which found no effect of noise 
disturbance on golden-cheeked warbler abundance, survival, or reproduction. 
While the literature on other songbird species has demonstrated profound 
behavioral responses to manmade noise pollution (Ortega 2012, entire), we 
currently have no evidence that noise pollution is affecting golden-cheeked 
warbler populations. Because the findings of these studies were not significant, 
noise from roads and construction was not discussed as a potential threat in our 
2014 5-year review. We still do not consider noise to be a significant threat above 
and beyond the observed negative effects of edge on warbler occupancy and 
productivity. 

Patch size is an important aspect of warbler habitat in that nest survival decreases 
as forest edge increases (Peak 2007, pp. 7-8) and "with an overall shift to smaller 
and more fragmented patches within the northern portions of the range, the 
probability of warbler occurrence declines significantly, even for large patches of 
woodland habitats" (Collier et al. 2011, p. 7). The combined effects of reduced 
patch size and increased forest edge on warbler reproductive success was recently 
evaluated by Peak and Thompson (2014) who demonstrated a negative 
relationship between forest edge density and period nest survival (p. 554). Nest 
depredation is one causal factor that may help explain this phenomenon. 
Fragmentation of woodland habitats resulting in reduced patch size and increased 
forest edge continues to be a threat to the warbler. 

There are additional threats that we evaluated and identified in the 2014 5-year 
review, such as the potential consequences of climate change (that is, increased 
risk of catastrophic wildfire and range shifts or restrictions; Service 2014, pp. 12-
14). Additionally, the 5-year review noted that recreation was a threat to the 
warbler (Service 2014, p. 14). The petition did not present any information to 
address these threats. 

c. Provide additional comments, if any. 

Cumulative Effects 
6. Does the petitioner claim that factors they have identified may have synergistic or 

cumulative effects such that the entity may warrant delisting? 
DYes 
~No 

a. If the answer to 6 is yes: 
Do the sources cited in the petition provide substantial information to support the 
claim? 
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DYes 
DNo 
If yes, indicate which factors the petitioner claims may have synergistic or 
cumulative effects and list the citations with page numbers. If no, please indicate 
which threats and explain. 

Cumulative effects are not discussed in either the petition or the Service's 2014 5-
year review. 

b. Provide additional comments, if any. 

Petition Finding 

The petition provided information indicating that the population was larger than 
estimated at the time of listing and that threats considered at the time of listing were no longer 
threatening the species. A 5-year review for the golden-cheeked warbler was completed on 
August 26, 2014, in which we recommended that the current classification as endangered should 
not change. The petition does not present substantial information not previously addressed in the 
2014 5-year review for this species and does not offer any substantial information indicating that 
the petitioned action to delist the species may be warranted. We acknowledge that the known 
potential range is more extensive than when the golden-cheeked warbler was originally listed. 
However, threats of habitat loss and habitat fragmentation are ongoing and expected to impact 
the continued existence of the warbler in the foreseeable future. This and other pertinent 
information was evaluated in the 2014 5-year review. 

No new information is presented that would suggest that the species was originally listed 
due to an error in information. The golden-cheeked warbler is a taxonomically unique species 
and was shown to be in danger of extinction at the time of the listing. The golden-cheeked 
warbler has not been recovered, and due to ongoing wide-spread destruction of its habitat, the 
species continues to be in danger of extinction throughout its range (Service 2014, p. 15). 

Based on our review of the petition, sources cited in the petition, and information in our 
files, we find that the petition does not provide substantial scientific or commercial information 
indicating that the petitioned action may be warranted. 

Author 

The primary authors of this notice are the staff members of the Austin Ecological 
Services Field Office, U.S. Fish and Wildlife Service. 
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Photographs of the Appraised Property 

RANCHO SIERRA 
DESCRIPTlON OF THE APPRAISED PROPEIHY 

Looking southwest from the north portion. 

Looking south at cleared area from the northeast portion. 
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RANCHO SIERRA 
DESCRIPTlON OF THE APPRAISED PROPERTY 

Photographs of the Appraised Property 

Looking west along Run dale Creek and at a small dry stock tank In the northeast portion. 

View of drilled water well in the southeast/central portion. 
The well is not equipped with a pump or electricity. Rancho Sierra includes several 

"test wells" which were drilled to ascertain water availability on the ranch. 
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Photographs of the Appraised Property 

RANCHO SIERRA 
DESCRIPTION OF THE APPRAISED PROPERTY 

Looking south from the central quadrant. 

Hunters camp in the southeast portion 
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RANCHO S!ErrnA 
DESCRIPTION OF THE APPRAISED PROPERTY 

Photographs of the Appraised Property 

Well elevated pavilion located in the northwest portion. 

I 

,,.,· ,1, 1'' 
l 11 , 1 , , , 

Looking east at the fee owned lane. The lane provides access to 
Toutant Beauregard approximately two miles to the east. 
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Photographs of the Appraised Property 

RANCHO SIERRA 
DESCRIPTION or- THE APPRAlSED PROPERTY 

Barn located in the north portion. 

Looking east along Balcones Creek near the house. The creek is holding a small pothole of water. 
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Photographs of the Appraised Property 

RANCHO SIERRA 
DESC RIPTION or- TH E APPRAISED PROPERTY 

Front view of the residence and asphalt circle drive. 

Alternate front elevation of the residence. 
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Photographs of the Appraised Property 

l~ANCHO SIERRA 
DESC R[PTION OF THE APPRAISED PROPE RTY 

Rear elevation of the residence which faces the creek. 

View of residence and pasture land facing south. 
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Introduction 

Client and Other Intended Users of the Appraisal 

RANCHO S!Efm1\ 
lNTHODUCT!ON 

The client in this assignment is McKinney Fund. The intended users of this report are McKinney Fund and 
The General Land Office of Texas. 

Intended Use of the Apprai.sal 
The intended use of this report is for asset decision making purposes by McKinney Fund and the Texas 
General Land Office of Texas, 

Real Estate Identification 
Rancho Sierra is located in northwest Bexar County and southwest Kendall County. Approximately 
2,277,55 acres or 2.8.1% are located in Bexar County with the balance located in Kendall County. The 
property i~ owned by the State of Texas through the General Land Office on behalf of the School Land 
Board for the benefit of the Permanent School Fund. The rancl1 is legally described in three tracts. The 
first tract is the main body of the ninch; the second tract is c1 separc1te fee~owned lane which extends east 
towards Toutant Beauregard. The third tract is an ingress/egress easement which extends east to Upper 
Balcones Road. The ranch h,1s three access points including the main property frontage, the fee -owned 
lane ,ind the recorded easement. 

Legal Description 
The subject property is legaliy described as: 

Trqct I: Being 2,299.4 acres consisting of 38.9 acres in Kendall County and 2,260.5 acres in 
Bexar County, out of the Beaty, Seale and Forwood Survey No. 485, Abstract 110, the Beaty, 
Seale and Forwood Survey No. 487, Abstract 111, the H. G. Mitchell Survey No. 488, 
Abstract 1062, the U. Barnsteiner Survey No. 483, Abstract 105, the U. Barnsteiner Survey 
No, t/46, Abstract 84, the Frank D, Hahn Survey No. 416, Abstract No. 1159, the G. C. & S. F. 
R. R. Survey No. 415, Abstract No. 1080, and the Agapito Gayton Sl1rvey No. 408, Abstract 
No. 202, Kendall C:ounty and Abstract No. 295 Bexar County, Kendall and Bexar Counties, 
Texas. 

Tract II: Being .17.05 acres out of the Simon Montalvo Survey No. 417, Abstract No. 483, the 
Francisco Nunez Survey No. 484, Abstract 556, and the Beaty, Seale and Fo1wood Survey 
No. 487, Abstract 111, Bexar County, Texas. 

Tract 1/1: A road easement being the cent'er line of an existing roadway extending from the 
easl' line of a 221.95 acre tract described in Volume 10887, Page 534, Bexar County, Texas. 

Tract No. II extends to ioutant Beauregard to the northeast while Tract llI (the easement road) extehds to 
Balcones Road to the east. The field notes are referenced in the Addenda of the appraisal. 

Real Property Interest Appraised 
The property rights appraised include the unenc:urnbered fee simple title interest in Rancho Sierra subject 
to easements and other encumbrances of record. A portion, if not all, of the mineral estate is likely intact 
with the surface. Northern Bexar and Kendall County are not known for mineral production; a portion of 
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General Data 

I .oq 1tion/Ac-cess 

RANCHO S!EflfV\ 
DESCHIPTION OF THE AflPr!AlSED PROPEfffV 

Rancho Sierra is located along the south side of Dodge Road approximately ten miles west of Interstate 
10. The ranch has approxirnately 840 feet of frontage along the south side of Dodge Road. Dodge Road 
is a narrow, two-lane asphalt county maintained road . 1he ranch has additional access from the west side 
of Upper Balcones Road and Toutant Beauregard. A 60 foot wide, 17.05 acre, fee owned lane extends east 
approximately 2.3 miles connecting to Toutant Beauregard from the E!ast quadrant of the property. The 
ranch has additional access from a recorded ingress/egress easement which extends to Upper Balcones 
Road from the northeast portion of the ranch. 

Primary access to the ranch is from the south side of Podge Road. The entrance is through an electric 
steel gate leading along an older asphalt paved road le.ids to the single farnily residence and main area of 
improvements. An all-weather caliche gravel road extends south into the property r.llong the east and 
southeast boundaries. An additional caliche road extends along the north boundary to the northwest 
corner. Access within the west and southwest portions of the ranch ·are difficult with very rugged land and 
typical ranch roads. Many of the roads within the ranch are ''tight" and require the aid of four-wheel 
drive. It is noted that the roads are eroded in some areas and require blading, 

Si1.e/Shaoe,configuration 
The overall property size is 2,3i6.45 acres. The main body of the ranch Includes 2,299.4 ,1cres with a 17,05 

acre fee owned lane which extends east to Toutant Beauregard Road. The shape of the ranch is irregular 
with an 840 foot wide neck of frontage extending 1101th to Dodge Road. The main body of the ranch 
measures 1.9 miles wide with the length being 2.5 miles long, 

Land Features 
The appraised ranch includes rolling to very rugged Hill Country terrain with heavy native brush and 
various open areas and valleys. Elevations range from approximately 1.5.15. feet in the north portion of the 
property near Dodge Road to 1,892 feet in the southwest portion of the properiy. The lowest elevations 
are located along Balcones and Rundale Creeks as well as near Dodge Road. Native trees and brush 
includes cedar, live oaks, Spanish oaks, Texas Shin Oak, etc:. Overall, the majority of the property is 
covered with dense brush with some areas of open improved pasture and native grr.1sses. Approximately 
20 acres located in the northern portion in the 1'neck" along Dodge Road is open improved grasses with 
scattered live oak trees. 

Soils/Procluc tivity 
The soils are generally of limestone based and clay varieties. The soils are conducive for typic,;JI Bexar and 
Ke;ndall County tree and ve9etation. The soils are classified as Bracket gravely clay loam, Bracket-1.:ckrant 
association c1nd Krum clay. The clay soils an:! predominantly located in Rundale and Upper Balcones 
Creek. The rocky soils are located predominantly along the tiills. Plt?ase reference the Soils fv/ap, Soils 
Legend provided on the previous pages for specific ~oil types and appropriate percentages located on the 
property. 

Wrter Feilllires 
Rancho Sierra is improved with several water wells. An electric water well is located in the north portion 
adjacent to the single family residence and carport. The well includes electricity to the site with a 
submersible pump. The balance of the water wells are scattered throughout the southern portion of the 
ranch. The water wells utilize a small gasoline motor/generator and pump to various water troughs 
throughoL1t the ranch. Balcones Creek bisects the ranch in the north portion. Balcones creek includes 
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RAf,JCI-IO SIERRA 
DESCRIPTION OF THE APPRAISED PROPERTY 

potholes of water, at1d was flowing on the date of property inspection due to recent rain. Rundale Creek 

bisects the ranch in the north centrnl portion. Rundale Creek is a wet weather creek. Portions of Rundale 

Creek have potholes of water in wet weather time~. 

Fenriflo 
Rancho Sierra has low perimeter fencing with wood and steel posts with a combination of barbed wire 

and net wire. overcil!, the fencing is in average condition. There are areas with older cross fencing. The 

south portion of the ranch is not cross fenced. 

F,asc~mRnts and Encurnbfallces 
The appraised property is encumbered with typical electric: and utility essements, The ranch is bisected by 

a pipeline easement in the north portion. The pipeline easement Is In favor of Enterprise. 

Upon purchase of the appraised pl'operty, the GLO conducted three bird studies to identify endangered 

habitat on the appraised ranch. The studies were conducted circa 2007, 2008 and 2010. The results of the 

study were that approximately 1.25.8..12. acres or B!L5.% of Ranc:ho Sierrn include Golden-cheeked Warbler 

habitat. The Golden-cheeked Warbler is a federally protected bird and endangered species by the U.S. 

Fish and Wildlife. In the event clearing or development oh the property were to be conducted, the U.S. 

Fish and Wildlife would require notification and a mitigation program to allow for clecJrin9 of certain 

areas. The mW..~s.Jros.thLlor every one acre of clearedJand, three acres of habitat must 
be replaced. "Mitigation banks" exist for the purchase of mitigation credits to develop Golden"cheeked 

Warbler habitat land. Tile impact of the habitat will be. discussed in greater detail in a subsequent section 

of the report. 

Im movements: 
Rancho Sierra is improved with a ranch house, carport, and barn. The improvements are detailed as 

follows. 

Ranch Ho115?. r,md U1rpQrl 
• The house and carport are located in a scenic area in the northern portion of the property just 

south of Dodge Road overlooking Balcones Creek. The two story hoL1se includes approxirnately 

1J.aG. square feet of living area with ll'L'i square feet on the first floor and 119.1 sqLiare feet oh 

the second floor. The house was built circa 1980's and includes a concrete foundation with 

masonry-limestone exterior on the first floor and hardi -board exterior on the second floor. The 

house includes approximately 2,27Q square feet of covered porch space. The house includes an 

older standing seam metal roof and central heat and air conditioning. The metal roof is in foir 

condition and will need replacing in the near future. It is noted that the roof shows signs of hail 

damage likely from the April hailstorm which impacted Bexar County. The interior of the house 

was not toured; however, areas of the home were inspected through windows. The interior of the 

home appears to include a combination of carpet and Saltillo tile flooring. Some woodpecker 

holes were observed in some of the sidin9 and fascia boards. Overall, the residence is considered 
to be in average to fair condition. 

11 Carport - Adjacent to the resid ence is a .95.1 square foot carport. Approximately 634 square foet 

of the carport includes three open parking bays with the balance being enclosed. The carport is 
constructed with a concrete slab, combination of masonry and wood exterior with metal roof. The 

enclosed portion includes carpet flooring with a wiridow AC unit ahd exposed walls. The carport 

is connected to the single family residence by a covered walkway. Tile overall condition is fair to 
average, 
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RANCHO SIERR/\ 
DESrnlPTION OF THE APPliAISl:.D PROPERTY 

• Site improvements suri-oundihg the ranch house ,;1nd carport include a flag stone patio located at 

the rear of the house, asphalt paved circular drive, greenhouse with enclosed lean-to, and 4,000 

gallon concrete water cistern. The Immediate area of the residence and carport are attractively 

landscaped with Wood cedar fencing and flower beds and grass. Much of the fencing is "falling 

down" and i$ iii heed of repair and deferred maintenance. 

• Metal Barn - includes approximately J,,842 square feet and was constructed circa 1990's. The 

barn ii, constructed with a combination concrete slab and dirt floor. Tl1e barn is enclosed on three 

sides with a metal roof, metal exterior and steel frame. The barn also includes a separate set of 

pens for horses and livestock. 

Adjacent to the barn is a fenced pen area with a former enclosed cooler whicl1 is currently being used as a 

livestock pen. Adjacent to the former cooler is a wash bay for horses with a concrete floor. The area is 

covered with a metal roof with wood supports. 

Additional improvements on the ranch include an approximate 576 square foot covered area located in 

the central portion. The covered area has two bays and can be used to park RVs, equipment, etc. The 

area overlooks the south portion of tl1e ranch. 

Overall, the main improvements are older but attractively designed and adequately maintained. The 

improvements contribute value above the underlying land. 

In summary., Rancho Sierra is a recreational and working ranch close to San Antonio and Boerne. The 

ranch is mostly located in the northwest quadrant of Bexar County in the path of development. The 

Golden-cheeked Warbler habitat on the appraised property hinders development in that mitigation 

credits must be purchased in the event portions of the property are cleared. 
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"As Is" Valuation Considering the Golden-cheeked Warbler Habitat 

RANCHO SIERRA 
'AS IS' VALUATION 

In Valuation Scenario 2 - the valuation of Rancho Sierra considering the Golden-cheeked Warbler habitat, 
the appraisers have interviewed several market participants including the offices of the City of San 
Antonio, Edwards Aquifer Authority, Pape-Dawson Engineers, and real estate brokers familiar with the 
area and related habitat. The Golden-cheeked Warbler, also known as the "Gold Finch of Texas", is an 
endangered bird species that nests in central Texas. The Golden-cheeked Warbler is the only bird species 
with a nesting/mating range confined to Texas. The birds nest in cedar and live oak trees in ravines in 
canyons. The birds migrate to Texas in March to nest and raise their young, and leave in July to spend the 
winters in Mexico and Central America. The Golden-cheeked Warbler is a federally protected bird since it 
was listed on the endangered species list circa May 1990. 

In July 2005, the General Land Office for the Benefit of the Permanent Public School Fund purchased the 
appraised property. Upon purchasing the property, the owner conducted three bird studies to identify 
Golden-cheeked Warbler habitat. The first model was conducted by Diamond in 2007; the second model 
was conducted by Loomis in 2008; and the third model was conducted by the Texas A&M Institute of 
Renewal and Natural Resources circa 2010. The three assessments serve as the biological value of Rancho 
Sierra to be used by the U.S. Fish and Wildlife Service to determine the amount of acres impacted by bird 
habitat. 

A summary of the three models predictions regarding potential nesting/mating habitat on Rancho Sierra 
follow. 

Survey Year High Quality 
Medium Low 

Total Model Quality Quality 
Date Habitat 

Habitat Habitat 
Acres 

Diamond 2007 1,484.51 149,92 155.03 1,789.46 
Loomis 2008 832.82 775.08 350.21 1,958.12 

Texas A&M IRNR 2010 1,870.84 4.58 1,875.43 

Based on the models, the usable area unsuitable for Golden"cheeked Warbler nesting ranges from 358.33 
to 526.99 acres out of approximately 2,316.45 acres. 

As the result of the three models and studies being conducted and evidenced, the current owner has the 
responsibility to report and mitigate the bird habitat on the appraised property in the event portions of 
the property are cleared. Since the Golden~cheeked Warbler is a federally protected endangered species, 
1be o'!Yoer Rf tbe pro12ecty ~QtJkLb..e...rfilluirnd bx liWl tQ mi1i9fil..(Ll;.b_elarui.area deared for developmeot.by_ 
re!ilaciog tbree acres of habitat for P.Very_ cleared acre. Mitigation credits can be applied by either 
dedicating permanent habitat on Rancho Sierra for Warbler habitat, or purchasing credits from mitigation 
bank properties. 

Mitigation credits are determined by the U.S. Fish and Wildlife. U.S. Fish and Wildlife determines the 
credits by a series of studies which identify Golden-cheeked Warbler habitat on a specific property. The 
property is then listed in a "mitigation bank" with the U.S. Fish and Wildlife. Developers who require 
mitigation credits can purchase the credits from various land owners to offset developed land. The ratio 
of mitigation credits to developed land is typically three to one. Essentially, for eve,y one acre of 
developed land, three acres of permanent habitat must be replaced. It is understood that the mitigation 
credits cost from $3,000 to $5,000 per credit. Taking the average of the credits, say $4,000 per credit, 
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HI\NCl-10 SlEHHA 
"AS IS" VALUATION 

would require a potential developer of Rancho Sierra to potentially pay $13,000 per acre to fully develop 
100% of the impacted acreage. Based on the market vallH~ of the appraised property. and potential retail 
pricing of developed lots in the market area, it is not currently feasible to purchase mitigation credits for 
the full development of Rancho Sierra. Feasible development would require lot pricing to be in the 
$40,000 to $50,000 per acre range with a low basis in the land. 

Pape-Dawson Engineers analyzed Rancho Sierra under two different development plans. The first plan 
included a 360 lot development with an average lot size of 1.3 acres. The development option would 
impact roughly 500 acres and would require the balance of the land to be used for mitigation credits for 
the development. The development of the 360 lots averaging 1.3 acres is highly unlikely at this time, as 
there are several opportunities for other development land which is not impacted by Golden-cheeked 
Warbler habitat in the market area. This scenario could potentially be likely in the distant future as San 
Antonio grows and surrounding land tracts are developed. The second scenario includes the 
development of 180 lots averaging 20 to 75 acres. This development plan impacts 221 acres. This 
development plan would allow for additional land to be used for mitigation bank credits and sold in the 
open market. There is currently on property in proximity to the Rancho Sierra listed with U.S. Fish and 
Wildlife with mitigation credits available. A recent ranch sal e with mitigat ion credits has occurred; 
however, the sale was for recreational uses. 

Rancho Sierra has the potential to offer 1,958.12 credits to the market. With recent home sales, and the 
expectation for homebuilding to increase in the near future, it appears demand for the mitigation credits 
has increased. 

Discussions with various market participants have been conducted to ascertain the impact of the Golden­
cheeked Warbler habitat on Rancho Sierra's market value. A summary of the discussions with the 
canvassed parties follows. 

• ~IL.i:£ll.!il!.9E - Edwards Aquifer Authority - Ms. Courage works with the Edwards Aquifer 
Authority and is directly associated with endangered species and mitigation credits. Ms. Courage 
reports that since the models have been conducted on Rancho Sierra, mitigation credits must be 
purchased and applied to Rancho Sierra to develop the property. Ms. Courage reports that a 
conservation easement could be placed on the property; however, the conservation easement is 
restrictive since portions of the property cannot be utilized during the nesting/mating season of 
the Golden~cl1eeked Warbler. Ms. Courage also states that in the event the property was put into 
a mitigation bank, mitigation credits could be sold ranging from $3,000 to $5,000 per ct"edit. 

• Gene Dawson - Partner, Pape-Dawson Engineers - Mr. Dawson conducted a biological resources 
assessment on Rancho Sierra and utilized the three previously noted models to ascertain 
development possibilities for Rancho Sierra. Mr. Dawson reports that Rancho Sierra is a prime 
candidate for entering into a mitigation bank and applying mitigation credits to the market. Mr·. 
Dawson also reports that in the event Rancho Sierra were developed, the balance of the land 
would more than likely be required to be utilized for mitigation or permanent Golden-cheeked 
Warbler habitat to potentially develop approximately 500 acres of the ranch. 

• Jesse McClain - Bandera Conservation Bank Manager - Mr. McClain states conservation credits 
are being sold for $5,000 per credit. He states the demand has increased slightly in the last two 
years due to the increase in development. 
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In our opinion and based on the above, the Golden-cheeked Warbler habitat limits certain property rights 
related to clearing and developing the ranch. Approximately 500 acres could be developed, but the 
balance of the land would be required to be put into permanent habitat. The ranch could be put in a 
mitigation bank, and credits could be marketed; however, the demand for mitigation credits is not strong 
at this time. 

To ascertain the impact of the Golden-cheeked Warbler habitat on Rancho Sierra, the appraisers have 
conducted a search for land sales which have sold with habitat in place. The appraisers are aware of three 
transactions which have sold with habitat. 

• The first encumbered sale (Sale No. 6) is an August 2013 sale located just north of the appraised 
property, along State Highway 46, which is impacted with Golden .. cheeked Warbler habitat, and 
was in a mitigation bank prior to selling. The sale is the Majestic Arts Foundation Ranch, and is 
located just north of Rancho Sierra long SJI. 46. The appraisers have utilized and additional 
unencumbered sale (Sale No. 7) of 1,147.48 acres which sold December 2012, and is located along 
Ranger Creek Road in Kendall County for pairing purposes. 

• The second encumbered sale (Sale No. 8) is 1,521.26 acres which sold March 2011, and is located 
along the southern boundary of Sale No. 4 in Comal County. The property was purchased and 
then deeded to the Nature Conservancy in return for mitigation credits. 

• The third encumbered sale (Heep Ranch) is a June 2015 sale located in Hays County near Kyle, 
and along the Blanco River which is impacted with Golden Cheeked Warbler Habitat. 

A map illustrating the location of Sale No. 6 in relation to Rancho Sierra, and a sales data sheet follows on 
the next several pages. 
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Case Study - Matched Pair Analysis No. 1 

RANCHO SIERl~A 
"CASE STUDY- MATCHED PAIR ANALYSIS NO. 1. 

As noted in the sale sheet, Sale No. 6 includes approximately 503 aaes of Golden-cheeked Warbler 
habitat located just north of the subject along State Highway 46. The appraisers have conducted a 
matched pair analyses of two sales without bird habitat - Sale No. 7 (Wall Ranch) and Sale No. 8 (MFP 
Realty) with Sale No. 6 (Majestic Arts Foundation) with bird habitat to arrive at an adjustment for 
Golden~cheeked Warbler habitat. 

After adjustments to Sale Nos. 7 and 8 as compared to the Sale No. 6, the indicated adjustment for 
the Golden-cheeked Warbler habitat ran9es from 52% to 57%. 

Detail s related to the matched paired analysis follows. 
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Case Study- Matched Pair Analysis No. 2 

RANCHO S!El~RA 
CASE SlUDY • MAlCHED PAIR ANALYSIS NO. 2 

The second matched pair analysis is a comparison of two sales out of the same parent ranch. Sale No. 
9 is the March 2011 sale located along the southern boundary of Sale No. 4. Approximately 95% of 
the sale property's (Sale No. 9) land area is Golden-cheeked Warbler Habitat. Both sales sold from the 
same seller to different buyers. The encumbered sale was purchased for mitigation credits for a 
different development. 

After adjustments to Sale No. 4 compared to Sale No. 9, the control sale, the indicated adjustment for 
the Golden-cheeked Warbler habitat is 28%. Details r·elated to the matched paired analysis follows. 
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Case Study- Heep Ranch - Hays County, Texas 

RANCHO SIERRA 
CASE STUDY - HEEP RANCH 

The Heep Ranch is a 2,166.43 acre ranch located 2.5 miles west of downtown Kyle. The ranch includes 
1.24 miles of Blanco River frontage. Approximately 136 acres of the ranch is located in the Kyle City Limits 
with the balance in the Kyle ETJ. 

Prior to the sale, the granter evaluated the likely sale price of the property without bird habitat The likely 
selling price was estimated to be $12,000 to $13,000 per acre. The property sold for $8,000 per acre 
indicating an approximate 40% discount for the habitat. 

A sales sheet for the Heep Ranch follows. 

VALBRIDGE PROPEHTY ADVISORS I rJUGGEH, CANADAY, GfW~. INC. 
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Conclusions 

HANCHO SIERRA 
CONCLUSIONS 

Ranc:ho Sierra is located in northwestern Bexar County in the development growth path of San Antonio. 
The ranch is heavily impacted by Golden-cheeked Warbler habitat as modeled in the three separate 
studies. The designated bird habitat negatively affects the market value of the property since a potential 
purchaser would be required to mitigate the habitat in the event areas of the ranch were cleared. A 
summary of the various studies related to the Golden-cheeked Warbler habitat follows. 

!Jllp....a.ct of Golden"cheel<ed Warbler Habitat from Various Source:, 
• Case Study No. 1 " 52% to 57% 
• Case Study No. 2 - 28% 
• Case Study - Heep Ranch 40% 
• Conservation Easement Studies - 15% to 41%, 

39% Average 

The analyzed case studies via matched pair sales analysis and discussions with the listing broker of the 
Majestic Arts Foundation Ranch indicate an impact of ~ to 57% to the appraised property for the 
Golden-cheeked Warbler habitat. In our opinion, the discount related to the Golden-cheeked Warbler 
habitat on Rancho Sierra is estimated to be in the middle of the range, say 35%. 

VAi.BRiDGE PROPEIHY ADV!SOHS I DUGGER, CANADAY, GfWE, INC. 
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I. Agency Description

At the Texas A&M Institute of Renewable Natural Resources, we conduct problem-driven research
addressing today’s challenging wildlife and habitat management questions. Our mission is to solve
complex natural resource issues through discovery, engagement, innovation, and land stewardship. The
Institute’s capacity to conduct interdisciplinary research is a result of our team’s broad range of capabilities
and expertise, and is enhanced by our strong partnerships and collaborations with universities, government
agencies, nongovernmental organizations, and other stakeholders. We are invested in generating reliable
science that can be used to promote sustainable wildlife populations through sound management and policy
decisions.

II. Executive Summary

The Golden-cheeked Warbler (Setophaga chrysoparia; hereafter warbler), a small, insectivorous,
migratory songbird that breeds exclusively in mixed oak-juniper (Quercus-Juniperus) woodland of
central Texas (Pulich 1976, Ladd and Gass 1999), was emergency listed in 1990 as federally endangered
(USFWS 1990). At the time of its listing, research conducted on a small number of study sites located in
the eastern portion of the warbler’s breeding range suggested that there was ~1,270 mi2 of potential
warbler habitat in Texas supporting 13,800 warbler territories (Wahl et al. 1990; USFWS 1992). The
USFWS (USFWS 1992) then developed warbler recovery criteria under the notion that there were few
warblers existing in spatially structured populations across small, disjunct patches of warbler habitat.
After ~25 years of research, recent and comprehensive studies indicate that there is ~5 times more warbler
breeding habitat (~6,480 mi2) and that there are ~19 times more warblers (263,339 males; 95% CI =
223,927–302,620) than assumed at the time of the emergency listing decision (Collier et al. 2012,
Mathewson et al. 2012). In addition, molecular work suggests there is no genetic basis for managing
warblers as separate population entities (Lindsay et al. 2008). Collectively, these studies indicate that
recovery criteria were based on a fundamental misunderstanding of the existing abundance and
population structure of the species, and a re-examination of the warbler’s federally endangered listing
status is strongly warranted by the USFWS.

III. Background

The U.S. Fish and Wildlife Service (USFWS) listed the Golden-cheeked Warbler (Setophaga

chrysoparia; hereafter warbler), a small, insectivorous, migratory songbird that breeds exclusively in
mixed oak-juniper (Quercus-Juniperus) woodland of central Texas (Pulich 1976, Ladd and Gass 1999),
as federally endangered in 1990. During the breeding season (March–July), warblers require shredded
bark from mature Ashe juniper for nest material and a combination of Ashe juniper, oaks, and associated
hardwoods for nesting and foraging (Pulich 1976, Ladd and Gass 1999). Most warblers leave the breeding
grounds in late July and migrate through Mexico and Central America to their wintering grounds in
southern Mexico, Guatemala, Honduras, El Salvador, and Nicaragua, where they remain until spring
migration begins in late February (Pulich 1976, Ladd and Gass 1999). Primary concerns at the time of the
emergency listing decision included habitat loss and fragmentation, urban encroachment, lack of oak
recruitment, and brood parasitism by brown-headed cowbirds (Molothrus ater) (USFWS 1990).
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Recovery goals and most subsequent research efforts operated under the assumptions that warblers are 
rare and exist within spatially separated populations (Morrison et al. 2012). However, more recent 
research suggests (1) there is more warble breeding habitat and the species is more abundant than 
previously assumed, (2) woodland patches are not separated or isolated by large distances, (3) warblers 
occupy and successfully breed across a much wider range of habitat conditions than initially identified, 
and (4) gene flow is panmictic. As such, criteria for species recovery and recommendations for 
management are based on a limited understanding of the species at the time of their inception, warranting 
further review of the warbler’s federally endangered status in the future. As part of that effort, this report 
summarizes the abbreviated history and current knowledge of warbler habitat distribution, population 
trends, potential threats, and existing regulatory mechanisms for the species and provides a biological 
foundation for future conservation measures.  

IV. Federal Listing History

 Emergency listed as federally endangered May 1990; final rule published December 1990
 Recovery Plan published by USFWS September 1992
 USFW announced 5-year Status Review and solicited new information April 2006
 Spotlight Species Action Plan posted to the Federal Register by USFWS August 2009
 Scientific Evaluation for the 5-year Status Review published November 2010
 Scientific Evaluation for the 5-year Status Review published August 2014

V. Criteria for Species Recovery (USFWS 1992)

 Sufficient breeding habitat protection to ensure continued existence of at least one viable, self-
sustaining population in each of the eight regions outlined in the plan

 Potential for gene flow across regions between demographically self-sustaining populations needed
for long-term viability

 Sufficient and sustainable non-breeding habitat to support the breeding populations
 All existing warblers populations on public lands protected and managed to ensure their continued

existence
 All criteria met for 10 consecutive years

VI. Habitat and Population

Breeding Habitat Estimates

At the time of its listing, research conducted on a small number of study sites located in the eastern
portion of the warbler’s breeding range suggested that there was ~1,270 mi2 of potential warbler habitat in
Texas (Wahl et al. 1990; USFWS 1992). Since that time, there have been numerous attempts to update the
warbler breeding habitat estimate (Table 1). Results have been highly variable due to differences in land
cover classification techniques, source  imagery (year collected, image quality, resolution), post-hoc
adjustments (minimum patch size requirements, estimated conversion rates, personal opinion), counties
included as part of the warbler’s breeding range, access to private land for surveys, and actual change in
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ground cover over time, among others (Table 1). However, more recent estimates based on randomly 
sampled patches on public and private land across the warbler’s breeding range, congruent satellite 
imagery, and biological covariates known to influence warbler occurrence identified ~6480 mi2 of 
potential warbler breeding habitat (Collier et al. 2012). This estimate falls within the range of potential 
warbler breeding habitat identified by others since the listing decision (~2,130–6,840 mi2; Table 1). 
However, the Collier et al. (2012) habitat model provided the first probabilistic predictions for the 
likelihood of patch occupancy by warblers and was constructed using data and statistical procedures that 
were appropriate for the scale and scope of the project (Collier et al. 2012). Information obtained from 
Collier et al. (2012) indicates that there is ~5 times more warbler breeding habitat than identified at the 
time of the warbler’s listing, that there are a large number of warbler habitat patches across their breeding 
range, and that these patches are not separated by large distances. 

Case 1:17-cv-00538-SS   Document 56-7   Filed 02/13/18   Page 5 of 22



Texas A
&

M
 Institute of R

enew
able N

atural R
esources 

06/15/2015 

5
 

Table 1. Sum
m

ary of G
olden-cheeked W

arbler breeding habitat and population estim
ates. 

R
e
fe

re
n

ce
T

o
ta

l p
o

te
n

tia
l 

h
a

b
ita

t
H

a
b

ita
t d

e
lin

e
a

tio
n

 m
e
th

o
d

D
e
n

sity
 e

stim
a

te
D

e
n

sity
 m

e
th

o
d

T
o

ta
l 

p
o

p
u

la
tio

n
P

o
p

u
la

tio
n

 m
e
th

o
d

A
d

v
a

n
ta

g
e
s

L
im

ita
tio

n
s

Pulich 1976
502 m

i 2
U

sed Soil C
onservation Service 

definition of ‘‘virgin A
she juniper’’ 

(stands 20–40 ft trees >75 years 
old), reduced by author; no 
im

agery used

"good"  = 0.125 
pairs/ha; "average" = 
0.05 pairs/ha; "m

arginal 
= 0.03 pairs/ha

Spot-m
apping w

ith m
arked 

population in D
allas, Bosque, 

K
endall counties; C

ensus surveys 
conducted in 1962 and 1974

1962: 15,630 
individuals; 
1974: 14,950 
individuals

C
alculated proportion of total 

habitat for each of 3 habitat quality 
ranks (23%

, 31%
, and 46%

, 
respectively), m

ultiplied by 
respective density estim

ates

First com
prehensive field-based 

study
Site-specific estim

ates from
 a sm

all 
num

ber of sites applied to entire 
range; N

arrow
 habitat definition; 

A
ssum

ed constant density across 
the w

arbler's breeding range; 
Projected density w

ithin 3 
qualitative habitat assessm

ent 
ranks

W
ahl et al. 

1990
U

ncorrected: 1305 
m

i 2; C
orrected for 

habitat changes post-
im

agery collection: 915 
m

i 2; H
abitat in patches 

>50 ha: 124
–412 m

i2

C
orrected values for habitat loss 

and patch size; 1974, 1976, and 
1981 Landsat im

agery, 
unsupervised and supervised 
classification from

 know
n breeding 

locations (see Shaw
 1989); 1989 

value is corrected for estim
ated 

habitat loss

0.149 pairs/ha
M

edian estim
ate for 16 sites in 11 

counties determ
ined prim

arily by 1-
m

ile transect m
ethod (Em

len 
1971); surveys conducted in 1987, 
1988

C
arrying 

capacity: 
4,822

–16,016 
pairs

M
edian density estim

ate projected 
to total potential habitat estim

ates 
after corrections

First attem
pt to use rem

ote sensing 
for w

arbler habitat m
apping

A
ssum

ed constant density across 
the w

arbler's breeding range; 
Im

agery for habitat m
ap did not 

include all portions of the breeding 
range; U

sed asynchronous rem
ote 

im
agery to define habitat; 

C
orrected based on assum

ed 
habitat change and w

arbler-habitat 
relationships (e.g., patches <0.02 
m

i 2 unoccupied); Site-specific 
estim

ates applied range-w
ide; 

D
ata collected prim

arily on public 
lands

U
SFW

S 
1992

1272 m
i 2 (A

dapted 
from

 W
ahl et al. 1990; 

estim
ates included 

counties w
ith >3.8 m

i 2 

of potential w
arbler 

habitat)

U
sed W

ahl et al. (1990) habitat 
total estim

ate for 1989 adjusted 
for estim

ated habitat loss; included 
the assum

ption that 34%
 of 

patches <0.02 m
i 2 are occupied

Estim
ates from

 Pulich 
(1976) for good, 
average, and m

arginal

Estim
ates for each of 3 habitat 

ranks from
 Pulich (1976)

13,800 
territories

Follow
ed Pulich (1976) 

proportions of habitat quality 
assum

ing sam
e proportions apply 

to habitat delineated by W
ahl et al. 

(1990); not corrected for patch 
size

See above
See above

Row
ell et al. 

1995
M

ethod 1 (derived 
from

 generalized 
locations containing 
typical w

arbler 
habitat): 450 m

i 2; 
M

ethod 2 (derived 
using lim

ited w
arbler 

detecions - included 
patches <0.2 m

i 2): 
2108 m

i 2

1990–1992 Landsat, A
she juniper-

deciduous w
oodlands w

ith >75%
 

canopy cover and patches >0.02 
m

i 2; M
ethod 1: unsupervised 

classification of polygons; M
ethod 

2: supervised classification from
 

point locations

0.3 individuals/ha
Estim

ates from
 W

ahl et al. (1990)
C

arrying 
capacity: 64,520 
individuals 

Projected density to total habitat 
from

 M
ethod 2 for patches >0.02 

m
i 2 because less variation in 

spectral reflectance com
pared to 

M
ethod 1

Based on im
proved im

agery from
 

a narrow
 period of tim

e; H
abitat 

classifications based on larger 
w

arbler occurance data sets

D
id not conduct range-w

ide field 
surveys; V

egetation data used to 
drive classification collected at few

 
study sites;  A

ssum
ed constant 

density across the w
arbler's 

breeding range; C
orrected based 

on assum
ed w

arbler-habitat 
relationships (e.g., patches <0.02 
m

i 2 unoccupied; estim
ated at 40%

 
of theri total area classified as 
potential habitat)
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D
iam

ond and 
True 1998

1986: 6379 m
i 2; 1996-

1997: 6472 m
i 2

1986 and 1996–1997 Landsat; 
land cover classified as A

she 
juniper, or m

ixed juniperoak 
forest/w

oodland, or m
ixed or 

prim
arily deciduous forest

N
A

N
A

N
A

N
A

C
learly identified lim

itations
O

ccupancy w
ithin potential habitat 

unknow
n; classification accuracy 

questioned

Rappole et al. 
2003

2484 m
i 2

U
sed D

iam
ond and True (1998) 

classification but rem
oved patches 

0.02 m
i 2

0.188 territorial 
m

ales/ha; 89%
 pairing 

success

Estim
ates from

 167 m
ales from

 
m

onitored population on Fort 
H

ood, C
oryell and Bell counties 

from
 1992 to 1996 (Jette et al. 

1998)

228,426 (95%
 

C
I: 

227,142
‒229,71

0) individuals

A
djusted m

ean density of m
ales by 

89%
 pairing success to estim

ate 
num

ber of fem
ales

M
ore inclusive habitat classification 

(included patches >0.02 m
i 2)

Site-specific estim
ates from

 a sm
all 

num
ber of sites applied to entire 

range; A
ssum

ed constant density 
across the w

arbler's breeding 
range; Excluded ~112 m

i 2 of 
potential w

arbler habitat; A
djusted 

based on pairing success at sm
all 

num
ber of study sites

D
eBoer and 

D
iam

ond 
2006

2921 m
i 2

G
rouped forest cover types based 

on N
LC

D
 data; Included only 

patches >246 ft from
 edge; 

C
onducted occupancy surveys in 

2002

N
A

N
A

N
A

N
A

U
sed m

etrics obtained at local and 
landscape scales; C

ollected data 
on 36 patches of privately ow

ned 
land and 13 patches of publicly 
ow

ned land

Lim
ited field sam

pling across the 
range; D

oes not incorporate 
interpatch heterogeneity

D
iam

ond 
2007

M
odel C

: 6841 m
i 2; 

M
odel D

: 6648 m
i 2

Evergreen/forest/w
oodland or 

deciduous forest/w
oodland w

ithin 
100 m

 of evergreen.  M
odel C

: 
adjusted for edge; M

odel D
: w

ith 
reduction for low

 canopy cover 
and addition for high canopy cover

N
A

N
A

N
A

N
A

C
om

pared m
ultiple m

odels
N

arrow
 habitat definition and 

included qualitative classification of 
habitat "quality"; Lim

ted field data; 
unclear m

ethodology

SW
C

A
 2007

2132 m
i 2

2004 digital im
agery; >50%

 
canopy closure com

posed of large 
A

she juniper and deciduous trees; 
patches >0.02 m

i 2

"high" = 0.22 pair/ha; 
"low

" = 0.025 pair/ha
‘‘H

igh’’ estim
ate from

 long-term
 

m
onitoring study on Fort H

ood, 
Bell and C

oryell counties (Peak 
2003); ‘‘low

’’ estim
ate from

 
surveys G

overnm
ent C

anyon 
SN

A
, Bexar C

o. (U
SFW

S 2004)

Estim
ated using 

the 
SW

C
A

habitat 
m

odel: 
13,931

–116,565 
pairs; A

djusted 
estim

ate based 
on personal 
opinion: 
20,445

–26,978 
pairs

A
djusted estim

ate based on 
assum

ptions of density w
ith goal of 

deriving a ‘‘satisfactory m
inim

um
 

population estim
ate’’

C
onsidered several landscape-

scale m
etrics: density of w

oodland, 
proportions of A

she juniper and 
deciduous trees, size of trees, 
patch size, land use

Site-specific estim
ates from

 a sm
all 

num
ber of sites applied to entire 

range; Inclued ony high quality 
habitat, therefore narrow

 definition 
of w

arbler habitat and not based 
on quality as it relates to 
productivity; Personal opinion used 
to adjust population estim

ates 
dow

nw
ard "W

e looked at the 
results of this application and did 
not like it."

Loom
is 

A
ustin 2008

6484 m
i 2

2001 N
LC

D
 average canopy 

cover in a 7 x 7 cell (cell = 98 ft) 
neighborhood; potential habitat = 
all areas w

ithin 3 cells of areas w
ith 

at least 50%
 m

ean canopy cover

N
A

N
A

N
A

N
A

Broad range in canopy cover 
considered potential habitat

Included qualitative classification of 
habitat "quality" based on canopy 
cover m

etrics; Lim
ited field data 

collected sm
all num

ber of sites 
over long period of tim

e 
(2001

–2008 ); unclear 
m

ethodology
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C
ollier et al. 

2012
6479 m

i 2
2007 and 2008 Landsat 5; 
unsupervised classification; used 
N

LC
D

 to rem
ove any cover types 

m
is-classified as w

oodland and 
pixels identified as w

oodland, but 
w

ith <30%
 canopy cover; used road 

layer to further define habitat 
patches

N
A

N
A

N
A

N
A

D
ata collection and statitical 

procedures w
ere appropriate for the 

scale and scope of the project 
(patches w

ere random
ly sam

pled 
across the w

arbler's breeding range, 
im

agery w
as current to the study); 

Included data collected public and 
private land; U

sed biological co-
variates know

 to influence w
arbler 

occurrence; H
igh predictive 

accuracy; Provided probabilitstic 
prediction of the likelihood of patch 
occupancy

D
id not incorporate interpatch 

heterogeneity

M
athew

son et 
al. 2012

6479 m
i 2

2007 and 2008 Landsat 5; 
unsupervised classification; used 
N

LC
D

 to rem
ove any cover types 

m
is-classified as w

oodland and 
pixels identified as w

oodland, but 
w

ith <30%
 canopy cover; used road 

layer to further define habitat 
patches. (C

ollier et al. 2012)

m
ean patch-specific 

density: 0.23 
m

ales/ha

A
bundance point counts done in 301 

patches, such that each patch 
surveyed w

as given a density 
estim

ate

263,339 (95%
 C

I: 
223,927–302,620) 
singing m

ales 

U
sed predicted patch-specific 

density estim
ates as a function of 

predicted patch-specific occupancy 
probability and based  on 1,000 
sim

ulated realizations of population 
distribution

D
ata collection and statitical 

procedures w
ere appropriate for the 

scale and scope of the project 
(patches w

ere random
ly sam

pled 
across the w

arbler's breeding range, 
im

agery w
as current to the study); 

Included data collected w
ithin 306 

patches on public and private land; 
M

ore conservative estim
ate than 

w
ould have been projected by 

including detection probability

2009 population estim
ate; C

annot be 
applied to local-scale; Patch-
specific, so does not incorporate 
interpatch heterogeneity
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Winter and Migratory Habitat Estimates 

Warblers winter in pine-oak forests of southern Mexico, Guatemala, Honduras, El Salvador, Nicaragua, 
and possibly Costa Rica at elevations between ~2,600 and 8,500 ft (Komar et al. 2011). Infrequently, 
warblers may also be found in pine, cloud or broadleaf forests, scrub habitat or agricultural areas 
(Rappole et al. 2000, Potosem and Muñoz 2007, McCrary et al. 2009). Using U.S. Geological Survey 
(USGS) data and Landsat imagery, Rappole et al. (2003) estimated ~2,600 mi2 of potential pine oak-
habitat on the wintering grounds (excluding Nicaragua). However, the authors acknowledged that known 
detections fell into a USGS land cover class of “evergreen needleleaf forest”, which they did not include 
in their initial analyses and could add ~1,700 mi2 to their estimate of potential winter habitat, resulting in 
~4,300 mi2 of potential winter habitat. Alliance for the Conservation of Mesoamerican Pine-Oak Forests 
(ACMPOF) estimated ~7,500 mi2 of potential warbler wintering habitat (ACMPOF 2008). Parks and 
protected areas exist along the migration route. However, data regarding warbler use of those areas during 
migration is lacking.  

Breeding Population Estimates 

Population estimates extrapolated from research conducted on a small number of study sites located in the 
eastern portion of the warbler’s breeding range suggested that there were 13,800 warbler territories in 
Texas at the time of the warbler’s emergency listing as federally endangered (Wahl et al. 1990; USFWS 
1992). Subsequent population estimates based on improved imagery (though still quantified using a small 
number of site-specific observations, qualitative definitions of warbler habitat quality based on personal 
opinion, and assumptions of constant density across the warblers breeding range) indicated that there 
were ~13,000–230,000 individuals (Table 1). Most recently, Mathewson et al. (2012) estimated the 
warbler population size using models of patch-specific densities derived from randomly located range-
wide abundance surveys, then developed a predictive equation that related biological metrics to patch-
scale density. They found that patch-specific occupancy probability (which is a function of patch size and 
landscape composition; Collier et al. 2012) was the best predictor of patch-specific densities, and 
estimated the population of male warblers at 263,339 (95% CI = 223,927–302,620). Without accounting 
for detection probability, which would have increased the overall population estimate, this indicates that 
there are ~19 times more warblers than assumed at the time of the emergency listing decision. 

The most recent warbler status review suggests that the Mathewson et al. (2012) model may have over-
predicted warbler density estimates, and, therefore, resulted in inflated population estimates (USFWS 
2014). More specifically, the USFWS (2014) noted concerns that patch-specific territory density 
estimates with known warbler numbers are lower than predicted by the range-wide estimates. This is a 
misapplication of the model results, which the authors explained should only be applied at the range-wide 
scale. Mathewson et al. (2012) used data and statistical procedures that were appropriate for the scale and 
scope of the project (i.e., patches were randomly sampled on public and private land across the warbler’s 
breeding range, imagery was current to the study). In addition, their overall estimates align with other 
habitat and population estimates when assumptions regarding habitat quality are removed (Table 1). 
Furthermore, the territory density estimates derived by Mathewson et al. (2012) were well within the 
range of most available information for the species (Table 2). It is also important to note that relationships 
between warbler density and patch-scale metrics used by Mathewson et al. (2012) to predict abundance 
across the species’ range were consistent with patch-scale metrics previously shown to affect warbler 
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density at local scales (Magness et al 2006, Baccus et al. 2007). While the Mathewson et al. (2012) model 
should not be used at the local scale, which again was acknowledged by the authors in their peer-reviewed 
manuscript, their work provided patch-specific predictions of warbler density across the species’ breeding 
range and represents the best available warbler breeding population estimate. 
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Winter Population Estimates 

Estimates of the warbler population on the winter range vary substantially. Rappole et al. (2003) 
estimated a winter habitat carrying capacity of 34,425 birds, using their estimate of density (0.05 birds/ha) 
and an estimate of ha of pine-oak above ~4000 ft (~2,600 mi2; see above). When the “evergreen needleaf” 
class was included, their winter population estimates increased to 56,674 birds. Using the habitat estimate 
from ACMPOF (2008) and their own warbler density estimate (0.3 birds/ha), Komar et al. (2011) 
estimated a total warbler population of 585,000 birds, with 345,000 adult males, although the authors 
admit that the amount of habitat is likely overestimated. Komar et al. (2011) detected decreased warbler 
abundance in each year of their range-wide study of wintering warblers (2007–2010), suggesting potential 
declines in the overall warbler populations, insufficient sampling, or observer bias. 

Survival 

Using data collected from a small portion of the warbler’s breeding range (Fort Hood Military 
Reservation, Coryell and Bell counties, TX) and assuming metapopulation dynamics (but see Lindsay et 
al. 2008 below), Alldredge et al (2004) developed the population viability model used to guide 
conservation decisions by the USFWS. Results of their analyses suggest that the probability of warbler 
extinction over the next 100 years is low as long as enough habitat exists to support >3,000 breeding pairs 
in each of the eight defined recovery regions. The total amount of available warbler habitat exceeds this 
threshold (Mathewson et al. 2012) and Hatfield et al. (2012) recently suggested that recovery region 
boundaries should be reestablished to reflect warbler biology as opposed to watershed boundaries. Under 
this paradigm, recovery metrics would not include estimates of abundance across the 8 recovery regions, 
which currently require a minimum of 3,000 males per recovery region, since these initial estimates were 
based off small-scale studies, we now know that density varies widely across the warbler’s breeding 
range, and warblers do not exist as a metapopulation (detailed below).    

In a more recent analysis, Duarte et al. (2014) used data (again collected at Fort Hood) and found adult 
survival rates slightly lower than those initially used by Alldredge et al. (2004) (mean apparent survival 
for Duarte et al. 2014 = 0.47 and mean apparent survival for Alldredge et al. 2004 = 0.56). However, 
Duarte et al. (2014) additionally recognized that warbler survival rates coincided with those obtained for 
other closely related warbler species and acknowledged that their calculations should not be used to 
simulate range-wide population dynamics. Duarte et al. (2014) found no evidence that survival at this 
study location exhibits spatial or temporal variation and there are no known studies that address range-
wide variation in warbler survival rates. Such information would be necessary to infer broad-scale 
population dynamics and set informed conservation targets identified by Alldrege et al. (2004) and used 
by USFWS. 

Productivity 

Pairing success is generally high (typically >70%) and studies suggest that estimates of this metric depend 
on factors such as tree species composition (Marshall et al. 2013), male age (Jette et al. 1998), and 
warbler territory density (Farrell et al. 2012). Territory success (proportion of territories that successfully 
fledge young) is also relatively high (typically >50%) and exhibits similar trends with tree species 
composition (Marshall et al. 2013), male age (Pruett 2014), and warbler territory density (Farrell et al. 
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2013). Fecundity is difficult to compare across years due to inconsistencies in measuring, reporting, and 
that warblers split broods (biasing fledging counts low), but estimates of fecundity are consistently high 
on the Fort Hood Military Reservation (1.13–2.06 young per territory; Anders 2000) and City of Austin 
properties (1.82–3.04 young per territory; COA 2010, 2011, 2012, 2013). 

While warbler management guidelines identify large-tracts of oak-juniper woodland with >70% cover as 
high quality breeding habitat, more recent research indicates that relationships between woodland stand 
characteristics and fledging success vary regionally (Campomizzi et al. 2012). In the Limestone Cut Plain 
Ecoregion, where most warbler research has been conducted, the predicted probability of warbler fledging 
success increased with increasing patch size, decreasing patch edge to area ratio, and increasing percent 
cover. This coincides with site-specific nest survival data obtained at the Fort Hood Military Reservation 
and in the Austin area (Stake 2003, Peak 2007, Reidy et al. 2009b, Peak and Thompson 2014). However, 
these relationships are not consistent across Ecoregions (Campomizzi et al. 2012) and warblers will 
fledge young in areas with <20% canopy cover, especially in the southern portion of their breeding range 
(Klassen et al. 2012). Furthermore, there is experimental song playback evidence that warblers can be 
drawn into previously unoccupied woodland stands with less canopy cover and successfully fledge young 
outside the habitat conditions typically considered suitable for the species (Farrell et al. 2012).  

Genetics 

Athrey et al. (2011) examined temporal changes in genetic variation using 134 samples collected from 
1890–2008 at locations in Travis, Bexar, and Kerr counties, Texas. They divided the samples into historic 
(1890–1915) and contemporary (2005) time periods and found reduced allelic richness (20% decline) and 
heterozygosity (13% decline) in the contemporary samples compared to the historic samples. Athrey et al. 
(2011) suggested that habitat fragmentation in the 20th century resulted in reduced gene flow and 
increased spatial structuring of the warbler population. However, previous research using DNA collected 
from 109 individuals at seven study sites across the warblers’ range in 2004 and 2005 found no evidence 
of genetic bottlenecks or genetic differentiation (Lindsay et al. 2008). The latter results indicate that 
current allelic richness and heterozygosity are relatively high and similar to those of other warbler 
species, and suggests that there is no genetic basis for managing warblers as separate population entities 
(i.e., there is no genetic basis for assuming metapopulation dynamics; Lindsay et al. 2008).  

VII. Over-utilization for Commercial, Recreational, Scientific, or Educational Purposes

There is no evidence that the warbler has been subject to overuse for commercial, recreational, scientific,
or educational purposes. Birds of many species are captured for the pet trade or killed for recreational
hunting on the wintering grounds, but it is unlikely that these activities pose a threat to the warbler’s
continued existence. Research that includes mist nesting and banding of warblers is organized and
regulated by the USFWS, TPWD, and BBL and these activities rarely cause harm to individuals.

VIII. Disease, Predation, and Brood Parasitism

In 2012, avian pox was confirmed on Balcones Canyonlands Preserve (Austin, TX) properties after
several warblers were reported with swollen and bleeding feet, legs, and lesions on the face, legs and feet.
City of Austin researchers recommended exercising care when handling the birds in those locations to
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minimize the spread of the infection. This appears to be an isolated event and there are no other disease 
detection records for this species.  

Documented warbler predators (adults and young) include snakes, birds, mammals, red-imported fire ants 
(Solenopsis invicta) (Stake et al. 2004, Reidy et al. 2008, Reidy et al. 2009a). Brood parasitism varies 
annually, but is uncommon and represents a small risk to overall warbler nest survival (Groce et al. 2010). 

IX. Natural or Manmade Factors

Habitat Loss

From 1992–2001, Groce et al. (2010) examined National Land Cover data (NLCD) and estimated a net
loss of ~450 mi2 (~6%) of woodland within the warbler’s breeding range during that time period. The
highest conversion rates were identified near urban areas and were attributed to development and
population growth. More recent Texas Land Trends analyses support this trend, as most land conversion
that occurred between 1997–2012 occurred with population expansion in the states 25 fastest growing
counties (txlandtrends.org). Duarte et al. (2013) used Landsat imagery to quantify range-wide changes in
golden-cheeked warbler breeding habitat over a 10-year period between 1999–2000 and 2010–2011. They
identified a total ~8,570 mi2 of potential golden-cheeked warbler habitat in 1999–2000 (more than any
other estimates of potential warbler habitat; see above) and ~6,090 mi2 in 2010–2011 (similar to other
estimates of potential warbler habitat; see above). They determined that the degree of fragmentation and
loss was uneven across the range with the greatest reductions in mean patch size the southern portion of
the warblers’ range.

ACMPOF (2008) estimated that 74% of the original pine-oak forest cover remains on the warbler’s
wintering grounds in Mexico and Central America; ~7% of the existing habitat is located in protected
areas. Primary conversion threats include unsustainable forestry practices that are incompatible with
conservation, forest fires, and commercial logging (ACMPOF 2008). Parks and protected areas exist
along the migration route, but no data exists regarding the amount of potential stopover habitat. Similarly,
many conservation groups and NGOs work in the region, but there is no data to quantify the scope of their
efforts.

Habitat Fragmentation

Fragmentation of existing breeding habitat represented a major concern at the time of the warbler’s
listing. Range-wide studies conducted during the breeding season indicate that the predicted probability of
occupancy increases from north to south with increasing patch size and mean percentage of woodland
cover in the surrounding landscape (Collier et al. 2012). Site-specific research conducted by Butcher et al.
(2010) found that warblers establish territories in patches as small as ~0.01 mi2 in rural landscapes.
Follow-up research conducted in the Austin area found that minimum patch size requirements for territory
establishment were larger (~0.05 mi2; Robinson 2013). Combined, the Collier et al. (2012), Butcher et al.
(2010), and Robinson (2013) studies emphasize the importance of large and small patches to sustain the
warbler population on its breeding ground.

Range-wide, warbler density also increased from north to south, which ecologically represents increasing
patch size and mean percentage of woodland cover in the surrounding landscape (Mathewson et al. 2012).
This coincides with site-specific research (Magnesss et al. 2006, Baccus et al. 2007, Peak and Thompson
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2013). Though again, small patches do support warblers and the importance of these smaller areas should 
not be discounted. Patch size can also influence avian reproduction. Coldren (1998) found that pairing 
and fledging success increased with increased patch size. Minimum patch size for reproductive success is 
0.06–0.07 mi2 in a rural landscape (Butcher et al. 2010) and ~0.08 mi2 in an urban environment (Arnold et 
al. 1996). However, in a range-wide study that included productivity data from 1,382 territories, 
Campomizzi et al. (2012) did not find consistent relationships between territory success and patch size or 
patch edge-to-area ratio across their breeding range. 

Habitat Degradation 

In a study conducted in the western portion of the warbler’s breeding range, Stewart et al. (2014b) found 
that the presence of oak wilt (a defoliating tree disease caused by the fungus Ceratocytis fagacearum) did 
not affect warbler territory placement, but pairing success for males whose territories included some 
proportion of oak wilt had 27% lower pairing success. With that said, Stewart et al. (2014b) found no 
difference in fledging success between territories in oak wilt affected and unaffected forests. In a similar 
study conducted in the eastern portion of the warbler’s breeding range, Appel and Camilli (2010) 
examined post-breeding habitat use in warblers in relation to oak wilt and found no difference in the use 
of affected and unaffected forest. Studies suggest that oak wilt is more likely to occur outside warbler 
habitat (Appel and Camilli 2010, Stewart et al. 2014a); Stewart et al. (2014a) found that oak wilt occurred 
in 4.1% of their study area and predicted that the amount of habitat affected will double by 2018 as the 
disease spreads. 

Deer can limit oak survival when the saplings are browsed (Russell and Fowler 2002, 2004). However, 
there is no direct evidence to suggest that herbivory by native or non-native browsers is contributing to 
reduced habitat (or habitat suitability) for the warbler. Murray et al. (2013) investigated local declines in 
Texas red oak (Q. buckleyi) at Balcones Canyonlands National Wildlife Refuge, but concluded that fire 
suppression and drought were likely the cause of reduced oak density. Similarly, Yao et al. (2012) 
suggested fire could have a dual effect on warbler habitat (such that reduced tree density could reduce 
suitability), but oak recruitment is typically high following moderate to high intensity fires. 

Management Practices 

At the time of listing, it was assumed that any Ashe juniper removal from warbler habitat would have a 
negative effect on the species. However, Marshall et al. (2012) found that a higher proportion of 
territories successfully fledged young in areas where understory juniper was thinned when compared to 
untreated control sites. Warbler territory density was also similar between the thinned sites and control 
sites, which suggests that the pattern of higher productivity in the treated areas did not result from density 
dependent mechanisms.   

Climate Change 

A combination of long-term fire suppression and drought exacerbated by climate change could increase 
the risk of wildfires and restrict warbler breeding habitat (EPA 2009), but whether this will influence the 
long-term survival of the species is unknown. 
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Noise 

In the original listing decision, road construction noise and activity was cited as a potential threat to the 
warbler. Lackey et al. (2012) found similar warbler abundance, pairing success, and fledging success 
across road noise only sites, road construction sites, and control sites, and there was no relationship 
between warbler reproductive success and distance from the roadway. Similarly, warblers at the Fort 
Hood Military Reservation occupied and breed in patches exposed to active military activity and there is 
no correlation between warbler reproductive success and noise level (Lopez et al. 2012). Both studies 
suggest that warblers habituate to anthropogenic noise disturbance. 

X. Regulatory Mechanisms

Direct take of warblers is prohibited by the Migratory Bird Treaty Act of 1918 and by the Texas Parks 
and Wildlife Department. Listing of the warbler as federally endangered by the USFWS provided 
protection for warbler breeding habitat on public and private land. In addition, there are several 
conservation-based programs that preserve existing warbler habitat on private land. These include: 

 160 Habitat Conservation Plans and one Safe Harbor Agreement supported by the USFWS
 The Recovery Credit System (RCS), a voluntary natural resource management program

developed by the Texas Department of Agriculture provides technical guidance and assistance to
private landowners near the Fort Hood Military Reservation with qualifying lands that support
warbler habitat. The goal of this program is to mitigate adverse impacts to habitat on the
installation that result from military training activities. Since July 2006, the total investment for
implementation of the RCS is $1,954,666 and the cost-share for the 20 participating landowner’s
cost share is $451,295. Contract terms range from 10–25 years and the program protects ~3.4 mi2

of warbler breeding habitat on private land.
 The Black-capped Vireo and Golden-cheeked Warbler Habitat Identification/Treatment Criteria

for the NRCS Brush Management Consultation was developed by the U.S. Department of
Agriculture’s Natural Resource Conservation Service (NRCS). This program provides technical
guidance for brush clearing to avoid warbler breeding habitat on properties with NRCS contracts.

 The Alliance for the Conservation of Mesoamerican Pine-Oak Forests in was established in 2003.
This voluntary international cooperative partnership includes members from many national
nongovernmental organizations in Mexico, Guatemala, El Salvador; Honduras, Nicaragua, and
the U.S. (including the Nature Conservancy, Texas Parks and Wildlife Department, and the Zoo
Conservation Outreach Program). The organization’s conservation plan, published in 2008,
directs management and preservation actions in the pine-oak ecoregion on Central America,
where most warbler wintering habitat is located.

XI. Conclusion

At the time of the Golden-cheeked Warbler’s emergency listing as federally endangered in 1990,
research conducted on a small number of study sites located in the eastern portion of the warbler’s
breeding range suggested that there was ~1,270 mi2 of potential warbler habitat in Texas supporting
13,800 warbler territories (Wahl et al. 1990; USFWS 1992). The USFWS (USFWS 1992) then developed
warbler recovery criteria under the notion that there were few warblers existing in spatially structured
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populations across small, disjunct patches of warbler habitat. Specifically, the warbler recovery criteria 
require: 

 Sufficient breeding habitat protection to ensure continued existence of at least one viable, self-
sustaining population in each of the eight regions outlined in the plan

 Potential for gene flow across regions between demographically self-sustaining populations needed
for long-term viability

 Sufficient and sustainable non-breeding habitat to support the breeding populations
 All existing warblers populations on public lands protected and managed to ensure their continued

existence
 All criteria met for 10 consecutive years

After ~25 years of research, recent and comprehensive studies  indicate that there is ~5 times more 
warbler breeding habitat (~6,480 mi2) and that there are ~19 times more warblers (263,339 males; 95% CI 
= 223,927–302,620) than assumed at the time of the emergency listing decision (Collier et al. 2012, 
Mathewson et al. 2012). Regardless of the actual warbler population size, it is clear that there are 
substantially more warblers than assumed at the time of listing (Mathewson et al. 2012), the available 
warbler breeding habitat is much more widely distributed than initially thought (Collier et al. 2012), and 
that breeding warblers inhabit a much wider range of habitat conditions than identified during early 
studies (e.g., Klassen et al. 2012). In addition, there is no genetic evidence that warblers have 
demographically self-sustaining populations, and thus, there is no basis for managing warblers as separate 
population entities across the recovery regions (Lindsay et al. 2008). Scientific studies also fail to support 
the notion that the spatial extent of wintering habitat is a limiting factor for this migratory species. 
Finally, maintaining warbler populations on public lands is certainly a part of warbler conservation. 
However, this criterion was developed under the assumption that there was limited warbler breeding 
habitat and that the remaining warbler breeding habitat was highly fragmented and separated by large 
distances, which recent studies no longer support. Long-term and comprehensive research conducted over 
the last 25 years offers a different perspective on the species, strongly warranting a re-examination of the 
warbler’s federally endangered listing status by the USFWS.    
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