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A Guide to the Laws and Treaties of the United States for 

Protecting Migratory Birds 

 

A fairly large number of international treaties and domestic laws have been enacted that provide 

protection for migratory birds. To help put the legal authorities into perspective, we have 

categorized them as primary and secondary authorities. Primary authorities are international 

conventions and major domestic laws that focus primarily on migratory birds and their habitats. 

Secondary authorities are broad-based domestic environmental laws that provide ancillary but 

significant benefits to migratory birds and their habitats. 

 

Primary Federal Authorities for Migratory Birds 

For purposes of discussion, it is helpful to group the primary authorities of the United States for 

migratory birds into those that protect bird populations (primarily) and those that protect bird 

habitats. 

 

Protecting Bird Populations: Federal Laws 

Table of Contents 

 Lacey Act 

 Weeks-McLean Law 

 Migratory Bird Treaty Act 

 Endangered Species Act 

 Other International Treaties 

 Other Domestic Laws 

 

Lacey Act 

By the late 1800s, the hunting and shipment of birds for the commercial market (to embellish the 

platters of elegant restaurants) and the plume trade (to provide feathers to adorn lady's fancy hats) 

had taken their toll on many bird species. Passenger pigeons, whose immense flocks had once 

darkened the skies, were nearing extinction. Populations of the Eskimo curlew and other shorebirds 

had been decimated. The snowy egret and other colonial-nesting wading birds had been reduced to 

mere remnants of their historical populations. The Lacey Act (passed on May 25, 1900) prohibited 

game taken illegally in one state to be shipped across state boundaries contrary to the laws of the 

state where taken. The Lacey Act has become a very effective tool for enforcing the wildlife 

protective laws of the States and the Federal government (a detailed synopsis is available). 

Page 2 of 659

http://www.fws.gov/migratorybirds/intrnltr/treatlaw.html#brdpop
http://www.fws.gov/migratorybirds/intrnltr/treatlaw.html#brdhab
http://www.fws.gov/migratorybirds/intrnltr/treatlaw.html#brdhab
http://www.fws.gov/migratorybirds/intrnltr/treatlaw.html#brdhab
http://www.fws.gov/migratorybirds/intrnltr/treatlaw.html#lacey
http://www.fws.gov/migratorybirds/intrnltr/treatlaw.html#lean
http://www.fws.gov/migratorybirds/intrnltr/treatlaw.html#mbta
http://www.fws.gov/migratorybirds/intrnltr/treatlaw.html#esa
http://www.fws.gov/migratorybirds/intrnltr/treatlaw.html#oit
http://www.fws.gov/migratorybirds/intrnltr/treatlaw.html#odl
http://laws.fws.gov/lawsdigest/reslaws.html


However, in the early years of the 20th century the Act was ineffective in stopping interstate 

shipments, largely because of the huge profits enjoyed by the market hunters and the lack of officers 

to enforce the law. These early failures of the Lacey Act led to passage of the Weeks-McLean Law. 

 

Weeks-McLean Law 

The Weeks-McLean Law (which became effective on March 4, 1913) was designed to stop 

commercial market hunting and the illegal shipment of migratory birds from one state to another. 

The Act boldly proclaimed that: 

All wild geese, wild swans, brant, wild ducks, snipe, plover, woodcock, rail, wild pigeons, and all 

other migratory game and insectivorous birds which in their northern and southern migrations pass 

through or do not remain permanently the entire year within the borders of any State or Territory, 

shall hereafter be deemed to be within the custody and protection of the Government of the United 

States, and shall not be destroyed or taken contrary to regulations hereinafter provided therefor. 

The Weeks-McLean Law rested on weak constitutional grounds, having been passed as a rider to an 

appropriation bill for the Department of Agriculture, and it was soon replaced by the Migratory Bird 

Treaty Act of 1918. 

 

Migratory Bird Treaty Act of 1918 

Following close on the heels of the Lacey Act and the Weeks-McLean Law, the framers of the 

Migratory Bird Treaty Act were determined to put an end to the commercial trade in birds and their 

feathers that, by the early years of the 20th century, had wreaked havoc on the populations of many 

native bird species. 

The Migratory Bird Treaty Act decreed that all migratory birds and their parts (including eggs, 

nests, and feathers) were fully protected. 

The Migratory Bird Treaty Act is the domestic law that affirms, or implements, the United States' 

commitment to four international conventions (with Canada, Japan, Mexico, and Russia) for the 

protection of a shared migratory bird resource. Each of the conventions protect selected species of 

birds that are common to both countries (i.e., they occur in both countries at some point during their 

annual life cycle). A List of Migratory Birds protected by the Migratory Bird Treaty Act is 

available. 

For those desiring additional information on the Migratory Bird Treaty Act, a detailed synopsis is 

available. That section of the United States Code pertaining to the Migratory Bird Treaty Act can 

also be accessed. 
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Endangered Species Act of 1973 

The relevance of this landmark legislation to migratory bird conservation needs little elaboration. 

For the curious, you can access the full text of the Endangered Species Act on-line. For the less 

curious but still interested, a detailed synopsis is available. For a full list of birds protected by the 

Endangered Species Act in the U.S., first click here then click on the bird icon that appears at the 

top of the screen. A checklist of the species protected by both the Endangered Species Act and the 

Migratory Bird Treaty Act is posted at List of Migratory Birds. 

The Endangered Species Act is also the domestic law that confirms, or implements, the United 

States' commitment to two international treaties that contain important provisions for the protection 

of migratory birds: 

 CITES (the Convention on International Trade in Endangered Species of Wild Fauna and 

Flora) 

 Pan American Convention (the Convention on Nature Protection and Wildlife Preservation 

in the Western Hemisphere). 

CITES (the Convention on International Trade in Endangered Species of Wild Fauna and Flora) 

A detailed synopsis of the CITES convention is available. A checklist of the species covered by 

both the CITES and the Migratory Bird Treaty Act is posted at List of Migratory Birds. 

 

Other International Treaties 

In additional to the conventions implemented by the Migratory Bird Treaty Act and the Endangered 

Species Act, the United States is party to two other international treaties that afford special 

protection to migratory birds. 

Ramsar Convention (Convention on Wetlands of International Importance Especially as 

Waterfowl Habitats; I.L.M. 11:963-976; September 1972) -- This Convention was adopted in 

Ramsar, Iran, on February 3, 1971, and opened for signature at UNESCO headquarters on July 12, 

1972. On December 21, 1975, the Convention entered into force after the required signatures of 

seven countries. The United States Senate consented to ratification of the Convention on October 9, 

1986, and the President signed instruments of ratification on November 10, 1986.  

The Convention maintains a list of wetlands of international importance and works to encourage the 

wise use of all wetlands in order to preserve the ecological characteristics from which wetland 

values derive. The Convention is self-implementing, with the U.S. Fish and Wildlife Service 

serving as the U.S. administrative authority for the Convention, in consultation with the Department 

of State. As of the Seventh Meeting of the Conference of the Parties, held in Costa Rica in May, 

1999, there were 117 contracting parties. 
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Antarctic Treaty (Agreed Measures for the Conservation of Antarctic Fauna and Flora) -- These measures, 
adopted by the Third Antarctic Treaty Consultative Meeting in 1959, are designed to protect the native 
birds, mammals, and plants of the Antarctic.  

Public Law 95-541 of October 28, 1978 (92 Stat. 2048) implements the measures by prohibiting, 

among other acts, the taking, importing and transporting of birds and mammals native to the 

Antarctic without a permit by persons subject to the jurisdiction of the United States, and the 

importing and exporting of such animals into or out of the United States. 

 

Other Domestic Laws 

 Bald Eagle Protection Act  

 Waterfowl Depredations Prevention Act 

 Fish and Wildlife Conservation Act 

 Wild Bird Conservation Act  

 

Protecting Bird Habitats: Federal Laws 

 Duck Stamp Act 

 Wetlands Loan Act 

 Emergency Wetlands Resources Act 

 Migratory Bird Conservation Act 

 North American Wetlands Conservation Act 

 

Duck Stamp Act 

Formally known as the Migratory Bird Hunting and Conservation Stamp Act (passed in 1934), it 

provides a mechanism for generating money for the acquisition and protection of important 

migratory bird habitats. The habitat protection authorities of this Act have been significantly 

modified and strengthened in recent years by provisions of the Wetlands Loan Act (1961) and the 

Emergency Wetlands Resources Act (1986).  

 

 

Last Revised: 05/21/2002 
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Federal Endangered Species Act 

Passed in 1973 and reauthorized in 1988, the Endangered Species Act (ESA) regulates a wide range 

of activities affecting plants and animals designated as endangered or threatened. By definition, 

endangered species is an animal or plant listed by regulation as being in danger of extinction. A 

threatened species is any animal or plant that is likely to become endangered within the foreseeable 

future. A species must be listed in the Federal Register as endangered or threatened for the provisions 

of the act to apply. 

The Act prohibits the following activities involving endangered species:  

 Importing into or exporting from the United States.  

 Taking (includes harassing, harming, pursuing, hunting, shooting, wounding, 

trapping, killing, capturing, or collecting) within the United States and its territorial 

seas.  

 Taking on the high seas.  

 Possessing, selling, delivering, carrying, transporting, or shipping any such species 

unlawfully taken within the United States or on the high seas.  

 Delivering, receiving, carrying, transporting, or shipping in interstate or foreign 

commerce in the course of a commercial activity.  

 Selling or offering for sale in interstate or foreign commerce.  

The Act also provides for:  

 Protection of critical habitat (habitat required for the survival and recovery of the 

species).  

 Creation of a recovery plan for each listed species.  

Prohibitions apply to endangered species, their parts, and products. Most of these restrictions also 

apply to species listed as threatened unless the species qualifies for an exception. The Act also 

requires that wildlife be imported or exported through designated ports and that special declarations be 

filed. If the value of wildlife imported and/or exported is $25,000 per year or more, importers and 

exporters must be licensed. 

Exceptions 

Permits may be granted for scientific or propagation purposes or for economic hardship situations 

involving endangered or threatened species. 
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Penalties 

Violators of the Endangered Species Act are subject to fines of up to $100,000 and one year's 

imprisonment. Organizations found in violation may be fined up to $200,000. Fish, wildlife, plants, and 

vehicles and equipment used in violations may be subject to forfeiture. 

Rewards 

Individuals providing information leading to a civil penalty or criminal conviction may be eligible for 

cash rewards. 

The Endangered Species Act provides for listing plant and animal species into the following 

catagories:  

Listed Endangered Species 

Listed Threatened Species 

Proposed Endangered Species 

Proposed Threatened Species 

Candidate Species (Category 1 - awaiting listing) 

DL  

Delisted Species (Species removed from endangered or threatened list) 

Removed from list due to extinction 

Removed from list due to taxonomic change 

Removed from list because of abundance 
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State of Texas Threatened and Endangered Species 
Regulations 

Animals  

In 1973 the Texas legislature authorized the Texas Parks and Wildlife Department to establish 

a list of endangered animals in the state.  Endangered species are those species which the 

Executive Director of the Texas Parks and Wildlife Department has named as being 

"threatened with statewide extinction".  Threatened species are those species which the 

TPW Commission has determined are likely to become endangered in the future.  Laws and 

regulations pertaining to endangered or threatened animal species are contained in Chapters 

67 and 68 of the Texas Parks and Wildlife (TPW) Code and Sections 65.171 - 65.176 of Title 

31 of the Texas Administrative Code (T.A.C.).  

Plants  

In 1988 the Texas legislature authorized the Department to establish a list of threatened and 

endangered plant species for the state.  An endangered plant is one that is "in danger of 

extinction throughout all or a significant portion of its range".  A threatened plant is one which 

is likely to become endangered within the foreseeable future.  Laws and regulations pertaining 

to endangered or threatened plant species are contained in Chapter 88 of the TPW Code and 

Sections 69.01 - 69.9 of the T.A.C.  

Regulations  

TPWD regulations prohibit the taking, possession, transportation, or sale of any of the animal 

species designated by state law as endangered or threatened without the issuance of a 

permit.  State laws and regulations prohibit commerce in threatened and endangered plants 

and the collection of listed plant species from public land without a permit issued by TPWD.  

In addition, some species listed as threatened or endangered under state law are also listed 

under federal regulations.  These animals are provided additional protection by the U.S. Fish 

and Wildlife Service.  

Listing and Recovery  

Listing and recovery of endangered species in Texas is coordinated by the Wildlife Division.  

The Department's Wildlife Permitting Section is responsible for the issuance of permits for the 

handling of listed species.  

 
 

Page 9 of 659



 

 

 

 

 

 

 

 

Great Trinity Forest Management Plan 

Threatened and Endangered 
Species 

Texas Parks and Wildlife Code: 

Chapter 67‐ Nongame Species 

Page 10 of 659



PARKS AND WILDLIFE CODE
CHAPTER 67. NONGAME SPECIES

Sec.A67.001. DEFINITION.AAIn this chapter, "nongame" means
those species of vertebrate and invertebrate wildlife indigenous to
Texas that are not classified as game animals, game birds, game
fish, fur-bearing animals, endangered species, alligators, marine
penaeid shrimp, or oysters.
Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975.
Amended by Acts 1985, 69th Leg., ch. 267, art. 1, Sec. 63, eff.
Sept. 1, 1985; Acts 1997, 75th Leg., ch. 863, Sec. 7, eff. Sept. 1,
1997; Acts 1997, 75th Leg., ch. 1256, Sec. 109, eff. Sept. 1, 1997.

Sec.A67.0011. EXEMPTION OF CRAYFISH.AAThis chapter does not
apply to crayfish, other than in public water.
Added by Acts 1981, 67th Leg., p. 399, ch. 161, Sec. 4, eff. May 20,
1981.

Sec.A67.002. MANAGEMENT OF NONGAME SPECIES.AA(a) The
department shall develop and administer management programs to
insure the continued ability of nongame species of fish and
wildlife to perpetuate themselves successfully.

(b)AAIn managing nongame species of fish and wildlife, the
department may:

(1)AAdisseminate information pertaining to nongame
species conservation, management, and values;

(2)AAconduct scientific investigation and survey of
nongame species for better protection and conservation;

(3)AApropagate, distribute, protect, and restore
nongame species;

(4)AAresearch and manage nongame species;
(5)AAdevelop habitats for nongame species; and
(6)AAacquire habitats for nongame species.

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975.
Amended by Acts 1985, 69th Leg., ch. 267, art. 1, Sec. 64, eff.
Sept. 1, 1985.

Sec.A67.003. CONTINUING SCIENTIFIC INVESTIGATIONS.AAThe
department shall conduct ongoing investigations of nongame fish and
wildlife to develop information on populations, distribution,
habitat needs, limiting factors, and any other biological or
ecological data to determine appropriate management and regulatory
information.
Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975.

Sec.A67.004. ISSUANCE OF REGULATIONS.AA(a) The commission by
regulation shall establish any limits on the taking, possession,
propagation, transportation, importation, exportation, sale, or
offering for sale of nongame fish or wildlife that the department
considers necessary to manage the species.

(b)AAThe regulations shall state the name of the species or
subspecies, by common and scientific name, that the department
determines to be in need of management under this chapter.
Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975.
Amended by Acts 1997, 75th Leg., ch. 1256, Sec. 110, eff. Sept. 1,
1997.

Sec.A67.0041. REGULATIONS AND PERMITS.AA(a) The department
may issue permits for the taking, possession, propagation,
transportation, sale, importation, or exportation of a nongame
species of fish or wildlife if necessary to properly manage that
species.

(b)AAThe department may charge a fee for a permit issued
under this section. The fee shall be set by the commission.
Added by Acts 1985, 69th Leg., ch. 267, art. 1, Sec. 65, eff. Sept.
1, 1985. Amended by Acts 1997, 75th Leg., ch. 1256, Sec. 111, eff.
Sept. 1, 1997.

Sec.A67.005. PENALTY.AA(a) A person who violates a
regulation of the commission issued under this chapter commits an
offense that is a Class C Parks and Wildlife Code misdemeanor.

(b)AAA person who violates a regulation of the commission
issued under this chapter and who has been convicted on one previous
occasion of a violation of a commission regulation under this
chapter commits an offense that is a Class B Parks and Wildlife Code
misdemeanor.

(c)AAA person who violates a regulation of the commission
issued under this chapter and who has been convicted on two or more
previous occasions of a violation of commission regulations under
this chapter commits an offense that is a Class A Parks and Wildlife
Code misdemeanor.
Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975.

1
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Amended by Acts 1985, 69th Leg., ch. 267, art. 3, Sec. 77, eff.
Sept. 1, 1985.

2
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PARKS AND WILDLIFE CODE 

CHAPTER 68. ENDANGERED SPECIES 

Sec. 68.001. DEFINITIONS.  In this chapter: 

(1)  "Fish or wildlife" means any wild mammal, aquatic 

animal, wild bird, amphibian, reptile, mollusk, or crustacean, or 

any part, product, egg, or offspring, of any of these, dead or 

alive. 

(2)  "Management" means: 

(A)  the collection and application of biological 

information for the purpose of increasing the number of individuals 

within species or populations of fish or wildlife up to the optimum 

carrying capacity of their habitat and maintaining these numbers; 

(B)  the entire range of activities constituting a 

full scientific research program, including census studies, law 

enforcement, habitat acquisition and improvement, and education;  

and 

(C)  when and where appropriate, the protection of 

and regulation of the taking of fish and wildlife species and 

populations. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

Sec. 68.002. ENDANGERED SPECIES.  Species of fish or wildlife 

indigenous to Texas are endangered if listed on: 

(1)  the United States List of Endangered Native Fish and 

Wildlife;  or 

(2)  the list of fish or wildlife threatened with 

statewide extinction as filed by the director of the department. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

 Amended by Acts 1985, 69th Leg., ch. 267, art. 1, Sec. 66, eff. 

Sept. 1, 1985. 

Sec. 68.003. STATEWIDE EXTINCTION LIST.  (a) The director 

shall file with the secretary of state a list of fish or wildlife 

threatened with statewide extinction. 
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(b)  Fish or wildlife may be classified by the director as 

threatened with statewide extinction if the department finds that 

the continued existence of the fish or wildlife is endangered due 

to: 

(1)  the destruction, drastic modification, or severe 

curtailment of its habitat; 

(2)  its overutilization for commercial or sporting 

purposes; 

(3)  disease or predation;  or 

(4)  other natural or man-made factors. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

Sec. 68.004. AMENDMENTS TO LIST BY DIRECTOR.  (a) If the list 

of endangered native species issued by the United States is 

modified, the director shall file an order with the secretary of 

state accepting the modification.  The order is effective 

immediately. 

(b)  The director may amend the list of species threatened 

with statewide extinction by filing an order with the secretary of 

state.  The order is effective on filing. 

(c)  The director shall give notice of the intention to file a 

modification order under Subsection (b) of this section at least 60 

days before the order is filed.  The notice must contain the 

contents of the proposed order. 

(d)  If a reclassification petition is filed during the 60-day 

notice period required by Subsection (c) of this section, the order 

may not be filed until the conclusion of the proceeding on 

reclassification. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

 Amended by Acts 1985, 69th Leg., ch. 267, art. 1, Sec. 67, eff. 

Sept. 1, 1985. 

Sec. 68.005. PETITION OF RECLASSIFICATION.  (a) Three or more 

persons may petition the department to add or delete species of 
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fish or wildlife from the statewide extinction list. 

(b)  The petition must present substantial evidence for the 

addition or deletion. 

(c)  If fewer than 50 people join in the petition, the 

department may refuse to review the classification list, but if 50 

or more persons join in the petition, the department shall conduct 

a hearing to review the classification list.  The hearing shall be 

open to the public, and notice of the hearing shall be given in at 

least three major newspapers of general circulation in the state at 

least one week before the date of the hearing. 

(d)  Based on the findings at the hearing, the department may 

file an order with the secretary of state altering the list of fish 

or wildlife threatened with statewide extinction.  The order takes 

effect on filing. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

Sec. 68.006. PERMIT FOR TAKING ENDANGERED SPECIES.  The 

provisions of Subchapter C, Chapter 43, of this code are applicable 

to all fish or wildlife classified as endangered, and it is a 

violation of this chapter to possess, take, or transport endangered 

fish or wildlife for zoological gardens or scientific purposes or 

to take or transport endangered fish or wildlife from their natural 

habitat for propagation for commercial purposes without the permit 

required by Section 43.022 of this code. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

 Amended by Acts 1987, 70th Leg., ch. 607, Sec. 2, eff. Sept. 1, 

1987. 

Sec. 68.007. PROPAGATION PERMIT REQUIRED.  No person may 

possess endangered fish or wildlife for the purpose of propagating 

them for sale unless he has first acquired a commercial propagation 

permit issued by the department under this chapter. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

Sec. 68.008. ORIGINAL PROPAGATION PERMIT.  (a) A person may 
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apply for an original propagation permit by submitting an 

application containing information or statements as required by the 

department and by submitting an original propagation permit fee of 

$300 or an amount set by the commission, whichever amount is more. 

(b)  The department shall issue the permit if it determines 

that the applicant has complied with Subsection (a) of this 

section, that the initial breeding stock was acquired under a 

permit issued under Section 43.022 of this code or was otherwise 

legally acquired, and that the applicant has not violated the laws 

of the United States, this state, or another state with respect to 

the acquisition of breeding stock. 

(c)  An original propagation permit must contain a description 

of endangered fish and wildlife authorized to be possessed under 

the permit. 

(d)  An original propagation permit is valid for one year from 

the date of its issuance. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

 Amended by Acts 1985, 69th Leg., ch. 267, art. 2, Sec. 62, eff. 

Sept. 1, 1985. 

Sec. 68.009. RENEWAL PROPAGATION PERMIT.  (a) A person holding 

an original propagation permit or a renewal propagation permit is 

entitled to receive from the department a renewal propagation 

permit on application to the department and on the payment of a 

renewal propagation permit fee of $550 or an amount set by the 

commission, whichever amount is more, if the application and fee 

are received by the department during the period beginning 10 days 

before the expiration date of the outstanding permit and extending 

through the expiration date of the permit. 

(b)  A renewal propagation permit is valid for a period of 

three years beginning on the date of its issuance. 

(c)  The department may refuse to renew any permit if it 

determines that it would be in the best interest of the species of 
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fish or wildlife described in the permit. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

 Amended by Acts 1985, 69th Leg., ch. 267, art. 2, Sec. 63, eff. 

Sept. 1, 1985. 

Sec. 68.010. REPORTS BY PERMITTEE.  A person holding a 

commercial propagation permit shall send to the department 

annually: 

(1)  a written evaluation by a veterinarian licensed to 

practice in this state of the physical conditions of the 

propagation facilities and the conditions of the fish or wildlife 

held under the permit;  and 

(2)  a written report on forms prepared by the department 

relating to propagation activities during the previous year. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

Sec. 68.011. REFUSAL OR CANCELLATION OF PERMIT.  (a) If, on 

the basis of the reports required by Section 68.010 of this code or 

an investigation or inspection by an authorized employee of the 

department, the department finds that a permit holder is improperly 

caring for or handling the fish or wildlife held under the permit, 

the department shall give written notice of the objectionable 

actions or conditions to the permit holder. 

(b)  If the department finds that the improper caring for or 

handling of the fish or wildlife is detrimental to the fish or 

wildlife and immediate protection is needed, the department may 

seize the fish or wildlife and authorize proper care pending the 

correction of the improper conditions or actions. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

Sec. 68.012. APPEAL.  (a) A person aggrieved by the action of 

the department in refusing to grant or renew a commercial 

propagation permit or in cancelling a permit may appeal within 20 

days of the final action of the department to a district court of 

Travis County or the county of his residence. 
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(b)  The appeal shall be by trial de novo as are appeals from 

the justice court to the county court. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

Sec. 68.013. DISPOSITION OF FISH OR WILDLIFE.  A person who 

ceases to hold a commercial propagation permit under this chapter 

shall dispose of endangered fish or wildlife held after the 

expiration or cancellation of the permit in the manner required by 

the department. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

Sec. 68.014. REGULATIONS.  The department shall make 

regulations necessary to administer the provisions of this chapter 

and to attain its objectives, including regulations to govern: 

(1)  permit application forms, fees, and procedures; 

(2)  hearing procedures; 

(3)  procedures for identifying endangered fish and 

wildlife or goods made from endangered fish or wildlife which may 

be possessed, propagated, or sold under this chapter;   

(4)  publication and distribution of lists of species and 

subspecies of endangered fish or wildlife and their products;  and 

(5)  limitations on the capture, trapping, taking, or 

killing, or attempting to capture, trap, take, or kill, and the 

possession, transportation, exportation, sale, and offering for 

sale of endangered species. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

 Amended by Acts 1997, 75th Leg., ch. 1256, Sec. 112, eff. Sept. 1, 

1997. 

Sec. 68.015. PROHIBITED ACTS.  (a) No person may capture, 

trap, take, or kill, or attempt to capture, trap, take, or kill, 

endangered fish or wildlife. 

(b)  No person may possess, sell, distribute, or offer or 

advertise for sale endangered fish or wildlife unless the fish or 

wildlife have been lawfully born and raised in captivity for 
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commercial purposes under the provisions of this chapter. 

(c)  No person may possess, sell, distribute, or offer or 

advertise for sale any goods made from endangered fish or wildlife 

unless: 

(1)  the goods were made from fish or wildlife that were 

born and raised in captivity for commercial purposes under the 

provisions of this chapter;  or 

(2)  the goods were made from fish or wildlife lawfully 

taken in another state and the person presents documented evidence 

to the department to substantiate that fact. 

(d)  No person may 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. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

 Amended by Acts 1981, 67th Leg., p. 3135, ch. 825, Sec. 1, eff. 

June 17, 1981;  Acts 1987, 70th Leg., ch. 607, Sec. 3, eff. Sept. 

1, 1987;  Acts 1997, 75th Leg., ch. 1256, Sec. 112, eff. Sept. 1, 

1997. 

Sec. 68.016. SOLD SPECIES TO BE TAGGED.  No person may sell 

endangered fish or wildlife or goods made from endangered fish or 

wildlife unless the fish or wildlife or goods are tagged or labeled 

in a manner to indicate compliance with Section 68.015(a) and (b) 

of this code. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

Sec. 68.017. SEIZURE OF FISH OR WILDLIFE.  (a) A peace officer 

who has arrested a person for a violation of this chapter may seize 

fish or wildlife or goods made from fish or wildlife taken, 

possessed, or made in violation of this chapter. 

(b)  Property taken under this section shall be delivered to 

the department for holding pending disposition of the court 

proceedings.  If the court determines that the property was taken, 

possessed, or made in violation of the provisions of this chapter, 
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the department may dispose of the property under its regulations.  

The costs of the department in holding seized fish or wildlife 

during the pendency of the proceedings may, in appropriate cases, 

be assessed against the defendant. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

Sec. 68.018. DISPOSITION OF FUNDS;  APPROPRIATIONS.  All 

revenue received under this chapter shall be deposited in the state 

treasury to the credit of the special nongame and endangered 

species conservation account. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

 Amended by Acts 1985, 69th Leg., ch. 267, art. 1, Sec. 68, eff. 

Sept. 1, 1985;  Acts 1993, 73rd Leg., ch. 679, Sec. 45, eff. Sept. 

1, 1993. 

Sec. 68.019. APPLICABILITY OF CHAPTER.  All species and 

subspecies of wildlife classified as endangered are governed by 

this chapter to the exclusion of other regulatory and licensing 

laws. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

Sec. 68.020. EXCEPTIONS.  (a) This chapter does not apply to: 

(1)  coyotes (prairie wolves); 

(2)  cougars; 

(3)  bobcats; 

(4)  prairie dogs;  or 

(5)  red foxes. 

(b)  This chapter does not apply to the possession of mounted 

or preserved endangered fish or wildlife acquired before August 31, 

1973, by public or private nonprofit educational, zoological, or 

research institutions.  The department may require an institution 

to furnish a list of mounted or preserved fish or wildlife 

possessed and proof of the time of acquisition. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

 Amended by Acts 1987, 70th Leg., ch. 607, Sec. 4, eff. Sept. 1, 
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1987. 

Sec. 68.021. PENALTY.  (a) A person who violates any provision 

of this chapter commits an offense that is a Class C Parks and 

Wildlife Code misdemeanor. 

(b)  A person who violates any provision of this chapter and 

who has been convicted on one previous occasion of a violation of 

this chapter commits an offense that is a Class B Parks and 

Wildlife Code misdemeanor. 

(c)  A person who violates any provision of this chapter and 

who has been convicted on two or more previous occasions of a 

violation of this chapter commits an offense that is a Class A 

Parks and Wildlife Code misdemeanor. 

(d)  A violation of a regulation of the department issued 

under the authority of this chapter is a violation of this chapter. 

Acts 1975, 64th Leg., p. 1405, ch. 545, Sec. 1, eff. Sept. 1, 1975. 

 Amended by Acts 1985, 69th Leg., ch. 267, art. 3, Sec. 78, eff. 

Sept. 1, 1985. 
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PARKS AND WILDLIFE CODE 

SUBTITLE G. PLANTS 

CHAPTER 88. ENDANGERED PLANTS 

Sec. 88.001. DEFINITIONS.  In this chapter: 

(1)  "Endangered plant" means a species of plant life 

that is in danger of extinction throughout all or a significant 

portion of its range. 

(2)  "Threatened plant" means a species of plant life 

that is likely to become an endangered species within the 

foreseeable future throughout all or a significant portion of its 

range. 

(3)  "Protected plant" means a species of plant life that 

the director determines is of historical or cultural value to the 

state or the area in which it is found. 

(4)  "Native plant" means any tree, shrub, herb, grass, 

forb, legume, fern, fern ally, or wildflower that is indigenous to 

the state and that is growing on public or private land. 

(5)  "Public land" means land that is owned by the state 

or a local governmental entity. 

(6)  "Take" means to collect, pick, cut, dig up, or 

remove. 

Added by Acts 1981, 67th Leg., p. 2461, ch. 637, Sec. 1, eff. Sept. 

1, 1981. 

Sec. 88.002. ENDANGERED, THREATENED, OR PROTECTED NATIVE 

PLANTS.  Species of native plants are endangered, threatened, or 

protected if listed as such on: 

(1)  the United States List of Endangered Plant Species 

as in effect on the effective date of this Act (50 C.F.R. Part 17); 

 or 

(2)  the list of endangered, threatened, or protected 

native plants as filed by the director of the department. 

Added by Acts 1981, 67th Leg., p. 2461, ch. 637, Sec. 1, eff. Sept. 
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1, 1981. 

Sec. 88.003. STATEWIDE LIST.  The director shall file with the 

secretary of state a list of endangered, threatened, or protected 

native plants. 

Added by Acts 1981, 67th Leg., p. 2461, ch. 637, Sec. 1, eff. Sept. 

1, 1981. 

Sec. 88.004. AMENDMENT TO LIST.  (a) If the list of endangered 

or threatened plants issued by the United States is modified, the 

director shall file an order with the secretary of state accepting 

the modification unless the director finds that the plant does not 

occur in this state.  The order is effective immediately. 

(b)  The director may amend the list of endangered, 

threatened, or protected native plants by filing a modification 

order with the secretary of state.  The order is effective on 

filing. 

(c)  The director shall give public notice of the intention to 

file a modification order under Subsection (b) of this section at 

least 60 days before the order is filed.  The notice must contain 

the contents of the proposed order. 

(d)  The director shall hold a public hearing at least 30 days 

before the modification order authorized by Subsection (b) of this 

section is filed. 

Added by Acts 1981, 67th Leg., p. 2461, ch. 637, Sec. 1, eff. Sept. 

1, 1981. 

Sec. 88.005. PERMIT.  The department shall issue a permit to a 

qualified person to take endangered, threatened, or protected 

plants or parts thereof from public land for the purpose of 

propagation, education, or scientific studies. 

Added by Acts 1981, 67th Leg., p. 2461, ch. 637, Sec. 1, eff. Sept. 

1, 1981. 

Sec. 88.006. REGULATIONS.  The department shall adopt 

regulations to administer the provisions of this chapter, including 

Page 25 of 659



 

 

 Page -3 - 

regulations to provide for: 

(1)  permit application forms, fees, and procedures; 

(2)  hearing procedures; 

(3)  procedures for identifying endangered, threatened, 

or protected plants;  and 

(4)  publication and distribution of lists of endangered, 

threatened, or protected plants. 

Added by Acts 1981, 67th Leg., p. 2461, ch. 637, Sec. 1, eff. Sept. 

1, 1981. 

Sec. 88.007. ACTIVITIES BY THE DEPARTMENT.  (a) The department 

may conduct biological research and field investigations to help 

determine the classification of native plants. 

(b)  The department may collect and disseminate information 

about the conservation of native plants and their habitats. 

(c)  The department may take an endangered, threatened, or 

protected plant from public land without a permit for the purpose 

of conservation, education, or scientific studies. 

(d)  The department shall distribute pictures and other 

information concerning endangered, threatened, or protected plants 

to law enforcement agencies and the public as the department 

determines necessary for educational purposes. 

Added by Acts 1981, 67th Leg., p. 2461, ch. 637, Sec. 1, eff. Sept. 

1, 1981.  Amended by Acts 1985, 69th Leg., ch. 426, Sec. 1, eff. 

Sept. 1, 1985. 

Sec. 88.008. PROHIBITED ACTS.  (a) Except as otherwise 

provided by this chapter, no person may take for commercial sale, 

possess for commercial sale, or sell all or part of an endangered, 

threatened, or protected plant from public land. 

(b)  No contract or common carrier may transport or receive 

for shipment all or part of an endangered, threatened, or protected 

native plant taken from public land. 

(c)  No person may take for commercial sale, possess for 
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commercial sale, transport for commercial sale, or sell all or part 

of an endangered, threatened, or protected plant from private land 

unless the person possesses a permit issued under Section 88.0081 

of this code and each plant is tagged as provided by Section 

88.0081 of this code. 

(d)  No person may hire or pay another person to take for 

commercial sale, possess for commercial sale, transport for 

commercial sale, or sell all or part of an endangered, threatened, 

or protected plant from private land unless both persons possess a 

permit issued under Section 88.0081 of this code. 

Added by Acts 1981, 67th Leg., p. 2461, ch. 637, Sec. 1, eff. Sept. 

1, 1981.  Amended by Acts 1985, 69th Leg., ch. 426, Sec. 2, eff. 

Sept. 1, 1985. 

Sec. 88.0081. PERMIT FOR TAKING PLANTS FROM PRIVATE LAND.  (a) 

A person who takes, possesses, or transports for commercial sale or 

sells an endangered, threatened, or protected plant from private 

land, or who hires or pays another to perform those activities, 

shall possess a permit issued by the department.  The permit must 

specify the land from which the taking is permissible, have 

attached a copy of the landowner's consent, and contain any other 

information required by the department. 

(b)  A person applying for a permit under this section must 

submit to the department: 

(1)  a copy of the written consent of the landowner from 

whose land the plant will be taken;  and 

(2)  a permit fee set by the commission in an amount 

reasonable to defray administrative costs. 

(c)  In addition to the permit required by this section, a 

person taking endangered, threatened, or protected plants from 

private land shall attach to each plant at the time of taking a tag 

issued to the person by the department.  The fee for each tag is 

$1. 
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(d)  No person may remove the tag from the plant until the 

plant has been transplanted into its ultimate site for landscaping 

or beautification purposes.  Only the ultimate owner or a 

department employee may remove the tag. 

(e)  The commission shall adopt rules specifying the form and 

information required for permits and tags issued under this 

section. 

(f)  The department shall waive the tagging fee if it 

determines the plants were planted and cultivated for the express 

purpose of being harvested for commercial purposes. 

Added by Acts 1985, 69th Leg., ch. 426, Sec. 3, eff. Sept. 1, 1985. 

Sec. 88.009. EXCEPTIONS.  (a) This chapter does not apply to 

the taking, possession, or sale of endangered, threatened, or 

protected plants if the taking, possession, or sale is incidental 

to: 

(1)  the possession or sale of the real property on which 

the plant is growing; 

(2)  the possession or acquisition of easements or leases 

on which the plant is growing;  or 

(3)  the harvest or sale of an agricultural crop if the 

endangered, threatened, or protected plant grows among that crop. 

(b)  This chapter does not apply to the possession, 

transportation, or sale of an endangered, threatened, or protected 

plant if: 

(1)  the plant originates in another state;  and 

(2)  the person possessing, transporting, or selling the 

plant complies with the terms of any required federal permit or 

with the terms of a state permit required by the laws of the 

originating state. 

Added by Acts 1981, 67th Leg., p. 2461, ch. 637, Sec. 1, eff. Sept. 

1, 1981. 

Sec. 88.010. INSPECTIONS.  A person authorized to enforce this 
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chapter may detain for inspection and inspect a vehicle, package, 

crate, or other container if the person has probable cause to 

believe it contains a plant in violation of this chapter. 

Added by Acts 1981, 67th Leg., p. 2461, ch. 637, Sec. 1, eff. Sept. 

1, 1981. 

Sec. 88.011. PENALTIES.  (a) Except as otherwise provided by 

this section, a person who violates any provision of this chapter 

commits an offense that is a Class C Parks and Wildlife Code 

misdemeanor. 

(b)  If it is shown at the trial of the defendant that he has 

been convicted within the preceding 36 months of a violation of 

this chapter, on conviction he shall be punished for a Class B 

Parks and Wildlife Code misdemeanor. 

(c)  If it is shown at the trial of the defendant that he has 

been convicted two or more times within the preceding 60 months of 

a violation of this chapter, on conviction he shall be punished for 

a Class A Parks and Wildlife Code misdemeanor. 

(d)  A person who hires or pays another person to take, 

possess, or transport for commercial sale or sell an endangered, 

threatened, or protected plant in violation of Subsection (d) of 

Section 88.008 of this code commits an offense.  An offense under 

this section is a Class B Parks and Wildlife Code misdemeanor. 

(e)  Each endangered, threatened, or protected plant taken, 

possessed, transported, or sold in violation of this chapter 

constitutes a separate offense. 

Added by Acts 1981, 67th Leg., p. 2461, ch. 637, Sec. 1, eff. Sept. 

1, 1981.  Amended by Acts 1985, 69th Leg., ch. 267, art. 3, Sec. 

108, eff. Sept. 1, 1985;  Acts 1985, 69th Leg., ch. 426, Sec. 4, 

eff. Sept. 1, 1985;  Acts 1991, 72nd Leg., ch. 16, Sec. 15.04, eff. 

Aug. 26, 1991. 

Sec. 88.012. INJUNCTION AGAINST GOVERNMENTAL VIOLATOR.  A 

state or local governmental agency that violates or threatens to 
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violate a provision of this chapter is subject to a civil suit for 

injunctive relief.  The suit shall be brought in the name of the 

State of Texas. 

Added by Acts 1981, 67th Leg., p. 2461, ch. 637, Sec. 1, eff. Sept. 

1, 1981. 
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Texas Administrative Code
 

TITLE 31 NATURAL RESOURCES AND CONSERVATION 
PART 2 TEXAS PARKS AND WILDLIFE DEPARTMENT 

CHAPTER 65 WILDLIFE 
SUBCHAPTER G THREATENED AND ENDANGERED NONGAME SPECIES 

Rules 

§65.171 General Provisions 
§65.172 Exceptions 
§65.173 Special Provisions 
§65.174 Permanent Identification 
§65.175 Threatened Species 
§65.176 Violations and Penalties 

RULE §65.171 General Provisions 
 

(a) The provisions of this subchapter apply to any species of wildlife listed in this state as 
threatened or endangered, living or dead, including parts.  
(b) Except as otherwise provided in this subchapter or Parks and Wildlife Code, Chapters 67 or 
68, no person may:  
  (1) take, possess, propagate, transport, export, sell or offer for sale, or ship any species of fish 
or wildlife listed by the department as endangered; or  
  (2) take, possess, propagate, transport, import, export, sell, or offer for sale any species of fish 
or wildlife listed in this subchapter as threatened.  
  (3) sell or propagate for sale any species of fish or wildlife listed by the department as 
endangered, unless that person also possesses an endangered species propagation permit.  
(c) Any person may possess, transport, import, export, sell, or offer for sale goods made from 
fish or wildlife listed in this subchapter as threatened, provided the person possesses:  
  (1) a copy of an out-of-state permit authorizing the possession of the specimens in the state of 
origin, valid at the time the specimen enters Texas;  
  (2) a bill of sale identifying the source of the specimen; or  
  (3) a notarized affidavit stating the source of the specimen and that the specimen(s) was legally 
obtained.  
(d) Any person may possess or transport lawfully obtained live, mounted, or preserved 
specimens of threatened or endangered species, including specimens acquired in another state, 
provided the person complies with the provisions of subsection (c)(1)-(3) of this section. 

 
Source Note: The provisions of this §65.171 adopted to be effective November 16, 2000, 25 
TexReg 11289 
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RULE §65.172 Exceptions

(a) Any person may transport threatened or endangered species to the nearest Department of 
Health or medical facility if the species poses an immediate threat to human safety or welfare.  
(b) An enrolled member of a Indian tribe recognized by the Bureau of Indian Affairs may 
possess parts of birds listed as threatened or endangered, provided the person also possesses a 
federal permit authorizing such possession.  

Source Note: The provisions of this §65.172 adopted to be effective November 16, 2000, 25 
TexReg 11289 
 

 

RULE §65.173 Special Provisions

(a) No person may release a threatened or endangered species except as specifically provided by 
the department in a letter of authorization issued prior to release.  
(b) The department may issue a letter of authorization allowing the temporary possession of 
threatened and endangered species for relocation purposes.  
  (1) Letters of authorization shall be issued only to competent persons experienced in the 
biological sciences who are:  
    (A) employed by a governmental entity; or  
    (B) engaged in paid environmental consultancy regarding the activities for which the letter of 
authorization is sought.  
  (2) Letters of authorization shall be issued to named persons only.  
  (3) The activities authorized by a letter of authorization shall be performed only by the person 
in whose name the letter of authorization is issued.  
  (4) All animals possessed under a letter of authorization shall be relocated and released as 
quickly as possible without placing avoidable stress on the animals.  
  (5) All relocated animals shall be released to suitable habitat.  
  (6) A letter of authorization does not absolve any person from compliance with any other 
applicable state or federal law.  

Source Note: The provisions of this §65.173 adopted to be effective November 16, 2000, 25 
TexReg 11289; amended to be effective October 28, 2002, 27 TexReg 10041 
 

RULE §65.174 Permanent Identification 

Every live mammal or turtle possessed under the provisions of this subchapter or the provisions 
of Parks and Wildlife Code, Chapter 68, shall be marked with a unique four-digit alphanumeric 
identifier by means of a permanent tag, tattoo, band, or passive inductive transponder (PIT) tag.  
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RULE §65.175 Threatened Species

A threatened species is any species that the department has determined is likely to become 
endangered in the future. The following species are hereby designated as threatened species:  

Figure: 31 TAC §65.175 

Mammals 

Bat, Rafinesque’s Big-eared Corynorhinus rafinesquii 

Bat, Southern Yellow Lasiurus ega 

Bat, Spotted Euderma maculatum 

Bear, Black Ursus americanus 

Coati, White-nosed Nasua narica 

Dolphin, Atlantic Spotted Stenella frontalis 

Dolphin, Rough-toothed Steno bredanensis 

Margay Felis wiedii (extirpated) 

Mouse, Palo Duro Peromyscus truei comanche 

Rat, Coues’ Rice Oryzomys couesi 

Rat, Texas Kangaroo Dipodomys elator 

Whale, Dwarf Sperm Kogia simus 

Whale, False Killer Pseudorca crassidens 

Whale, Gervais’ Beaked Mesoplodon europaeus 

Whale, Goose-beaked Ziphius cavirostris 

Whale, Killer Orcinus orca 

Whale, Short-finned Pilot Globicephala macrorhynchus 

Whale, Pygmy Killer Feresa attenuata 

Whale, Pygmy Sperm Kogia breviceps 
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Birds 

Becard, Rose-throated Pachyramphus aglaiae 

Eagle, Bald Haliaeetus leucocephalus 

Egret, Reddish Egretta rufescens 

Falcon, Arctic Peregrine Falco peregrinus tundrius 

Hawk, Common Black- Buteogallus anthracinus 

Hawk, Gray Buteo nitidus 

Hawk, White-tailed Buteo albicaudatus 

Hawk, Zone-tailed Buteo albonotatus 

Ibis, White-faced Plegadis chihi 

Kite, American Swallow-tailed Elanoides forficatus 

Owl, Ferruginous Pygmy- Glaucidium brasilianum 

Owl, Mexican Spotted Strix occidentalis lucida 

Parula, Tropical Parula pitiayumi 

Plover, Piping Charadrius melodus 

Sparrow, Bachman’s Aimophila aestivalis 

Sparrow, Botteri’s Aimophila botterii 

Stork, Wood Mycteria americana 

Tern, Sooty Sterna fuscata 

Tyrannulet, Northern Beardless- Camptostoma imberbe 

Reptiles 

Gecko, Reticulated Coleonyx reticulatus 

Lizard, Reticulate Collared Crotaphytus reticulatus 
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Lizard, Texas Horned Phrynosoma cornutum 

Lizard, Mountain Short-horned Phrynosoma douglasii 

Rattlesnake, Timber Crotalus horridus 

Snake, Speckled Racer Drymobius margaritiferus 

Snake, Northern Cat-eyed Leptodeira septentrionalis 

Snake, Scarlet Cemophora coccinea 

Snake, Black-striped Coniophanes imperialis 

Snake, Indigo Drymarchon corais 

Snake, Brazos Water Nerodia harteri 

Snake, Smooth Green Liochlorophis vernalis 

Snake, Louisiana Pine Pituophis melanoleucus ruthveni 

Snake, Big Bend Blackhead Tantilla rubra 

Snake, Texas Lyre Trimorphodon biscutatus 

Turtle, Cagle's Map Graptemys caglei 

Turtle, Chihuahuan Mud Kinosternon hirtipes 

Turtle, Alligator Snapping Macroclemys temminckii 

Turtle, Green Sea Chelonia mydas 

Turtle, Loggerhead Sea Caretta caretta 

Tortoise, Texas Gopherus berlandieri 

Amphibians 

Frog, Sheep Hypopachus variolosus 

Frog, White-lipped Leptodactylus labialis 

Newt, Black-spotted Notophthalmus meridionalis 

Salamander, Blanco Blind Eurycea robusta 
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Salamander, Cascade Caverns Eurycea latitans 

Salamander, San Marcos Eurycea nana 

Salamander, Comal Blind Eurycea tridentifera 

Siren, South Texas (Large Form) Siren sp.1 

Toad, Mexican Burrowing Rhinophrynus dorsalis 

Treefrog, Mexican Smilisca baudinii 

  

Fishes 

Blindcat, Toothless Trogloglanis pattersoni 

Blindcat, Widemouth Satan eurystomus 

Chub, Rio Grande Gila pandora 

Chubsucker, Creek Erimyzon oblongus 

Darter, Blackside Percina maculata 

Darter, Rio Grande Etheostoma grahami 

Gambusia, Blotched Gambusia senilis (extirpated) 

Goby, Blackfin Gobionellus atripinnis 

Goby, River Awaous tajasica 

Minnow, Devils River Dionda diaboli 

Paddlefish Polyodon spathula 

Pipefish, Opossum Microphis brachyurus 

Pupfish, Concho Cyprinodon eximius 

Pupfish, Pecos Cyprinodon pecosensis 

Shiner, Arkansas River Notropis girardi 
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Shiner, Bluntnose Notropis simus (extirpated) 

Shiner, Bluehead Notropis hubbsi 

Shiner, Chihuahua Notropis chihuahua 

Shiner, Proserpine Cyprinella proserpina 

Stoneroller, Mexican Campostoma ornatum 

Sturgeon, Shovelnose Scaphirhynchus platorynchus 

Sucker, Blue Cycleptus elongatus 
 

Source Note: The provisions of this §65.175 adopted to be effective November 16, 2000, 25 
TexReg 11289 
 

RULE §65.176 Violations and Penalties 

Penalties for violations of this subchapter involving: 

  (1) the species listed in §65.172 of this title (relating to Threatened Species) are prescribed by 
Parks and Wildlife Code, Chapter 67; and  
  (2) species listed in accordance with Parks and Wildlife Code, Chapter 68, are prescribed by 
Parks and Wildlife Code, Chapter 68.  

Source Note: The provisions of this §65.176 adopted to be effective November 16, 2000, 25 
TexReg 11289 
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Texas Administrative Code
 

TITLE 31 NATURAL RESOURCES AND CONSERVATION 
PART 2 TEXAS PARKS AND WILDLIFE DEPARTMENT 

CHAPTER 69 RESOURCE PROTECTION 
SUBCHAPTER 

A
ENDANGERED, THREATENED, AND PROTECTED NATIVE 
PLANTS  

Rules 

§69.1 Permit Required 
§69.2 Scientific Plant Permit 
§69.3 Reporting Requirements 
§69.4 Renewal 
§69.5 Commercial Plant Permit 
§69.6 Permit and Tag Fees 
§69.7 Period of Validity 
§69.8 Endangered and Threatened Plants
§69.9 Penalties  

 

RULE §69.1 Permit Required

Except as provided in Parks and Wildlife Code, §88.009, no person may:  

  (1) take, possess, transport, or sell an endangered, threatened, or protected native plant from the 
public lands of this state unless that person possesses a valid scientific plant permit authorizing 
such activity. 
  (2) take, possess, transport, or sell an endangered, threatened, or protected native plant for 
commercial purposes from private lands unless that person possesses a valid commercial plant 
permit authorizing such activity. 

Source Note: The provisions of this §69.1 adopted to be effective January 30, 1997, 22 TexReg 
901. 
 

 

RULE §69.2 Scientific Plant Permit 

(a) Only the individuals named on a scientific plant permit are authorized to conduct the 
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activities authorized by a permit issued under this chapter.  
(b) Qualifications. A scientific plant permit shall be issued only to a person who provides 
evidence to the department's satisfaction that: 
  (1) there exists a legitimate scientific need to conduct research and that the information 
obtained will benefit the department in the management of the target species;  
  (2) the research would not substantially or unnecessarily duplicate existing research conducted 
under other permits issued under this subchapter;  
  (3) the applicant possesses or has access to facilities to properly care for the permitted plants;  
  (4) the applicant possesses a degree or certification in a botanical or horticultural discipline or 
possesses letters of recommendation from two acknowledged authorities in a botanical or 
horticultural discipline; and 
  (5) the proposed research follows generally accepted principles of experimental design.  
(c) Application requirements. Prior to permit issuance, an applicant for a scientific plant permit 
shall submit to the department:  
  (1) a completed application on a form supplied by the department; 
  (2) a letter of recommendation from each of two people in the field of botany or horticulture 
attesting to the professional status or competence that qualifies the applicant to conduct the 
proposed research; 
  (3) a letter of permission from an agency or entity to take plants on lands under the jurisdiction 
of the agency or entity; and 
  (4) the name of each person assisting in the collecting and transporting of endangered, 
threatened, or protected plants.  
(d) Special provisions.  
  (1) A permit may be amended at any time during the permit year to reflect changes in the 
propagation, educational, or scientific studies of the permittee, provided the amendment satisfies 
the criteria set forth in subsection (b) of this section.  
  (2) While conducting any permit activities on public lands, each person named on a permit shall 
carry copies of the permit and the letter of permission required by subsection (b)(3) of this 
section, and shall produce such documents upon demand by a game warden.  
  (3) Specimens collected under a scientific plant permit may not be sold or bartered.  
  (4) Persons engaged in the selling or holding for sale of native plants designated as endangered, 
threatened or protected are prohibited from holding a scientific plant permit. 

Source Note: The provisions of this §69.2 adopted to be effective January 30, 1997, 22 TexReg 
901.  
 

RULE §69.3 Reporting Requirements 

By the date specified on the permit, a permittee shall complete and submit an annual report on a 
form provided by the department. A copy of any final report and/or publication relating to the 
permitted activities shall also be submitted to the department. 

Source Note: The provisions of this §69.3 adopted to be effective January 30, 1997, 22 TexReg 
901. 
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RULE §69.4 Renewal

The department may require information in addition to that required by paragraphs (1)-(4) of this 
section. Scientific plant permits shall be renewed, provided:  

  (1) the permittee has submitted the annual report by the date specified on the permit;  
  (2) the permittee has complied with all permit provisions; 
  (3) the permittee has demonstrated reasonable progress toward the completion of research 
activities authorized by the permit; and 
  (4) the permittee has not been convicted of a violation of Parks and Wildlife Code.  

Source Note: The provisions of this §69.4 adopted to be effective January 30, 1997, 22 TexReg 
901. 
 

RULE §69.5 Commercial Plant Permit 

(a) A commercial plant permit is required to take, possess, and/or transport protected, threatened, 
and endangered native plants from private lands for commercial purposes. No permit is required 
to take, possess, and/or transport protected, threatened and endangered native plants from private 
lands for non-commercial purposes.  
(b) A person applying for a commercial plant permit shall submit an application on a form 
provided by the department.  
(c) By the date specified on the permit, a holder of a commercial plant permit shall complete and 
submit a report on a form provided by the department.  

Source Note: The provisions of this §69.5 adopted to be effective January 30, 1997, 22 TexReg 
901; amended to be effective April 4, 2005, 30 TexReg 1953 
 

 

RULE §69.6 Permit and Tag Fees 

The fee for the issuance of a Commercial Plant Permit is $50. 

Source Note: The provisions of this §69.6 adopted to be effective January 30, 1997, 22 TexReg 
901. 
 

RULE §69.7 Period of Validity

All permits issued under this subchapter expire one year from the date of issuance unless 
suspended or revoked by the executive director. 

Source Note: The provisions of this §69.7 adopted to be effective January 30, 1997, 22 TexReg 
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901. 
 

RULE §69.8 Endangered and Threatened Plants 

(a) The following plants are endangered:  

Figure: 31 TAC §69.8(a) 

Cacti:   

     star cactus Astrophytum asterias

     Nellie cory cactus Escobaria minima

     Sneed pincushion cactus Escobaria sneedii var. sneedii 

     black lace cactus Echinocereus reichenbachii var. 
albertii

     Davis’ green pitaya Echinocereus viridiflorus var. davisii 

     Pima pineapple cactus Coryphantha scheeri var. 
robustispina

     Tobusch fishhook cactus Sclerocactus brevihamatus ssp. 
tobuschii

    

Trees, Shrubs, and Subshrubs:    

     Johnston’s frankenia Frankenia johnstonii

     Walker’s manioc Manihot walkerae

     Texas snowbells Styrax platanifolius ssp. texanus 

    

Wildlfowers:   

     large-fruited sand verbena Abronia macrocarpa

     South Texas ambrosia Ambrosia cheiranthifolia
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     Texas ayenia Ayenia limitaris

     Texas poppy mallow Callirhoe scabriuscula

     Terlingua Creek cat’s-eye Cryptantha crassipes

     slender rush-pea Hoffmannseggia tenella

     Texas prairie dawn Hymenoxys texana

     white bladderpod Lesquerella pallida

     Texas trailing phlox Phlox nivalis ssp. texensis

     ashy dogweed Thymophylla tephroleuca

     Zapata bladderpod Lesquerella thamnophila

    

Orchids:    

     Navasota ladies’-tresses  Spiranthes parksii

    

Grasses and Grass-like Plants:    

     Little Aguja pondweed Potamogeton clystocarpus

     Texas wild-rice  Zizania texana

 
 (b) The following plants are threatened:  

Figure: 31 TAC §69.8(b) 

Cacti:   

     Bunched cory cactus  Coryphantha ramillosa ssp. ramillosa 

     Chisos Mountains hedgehog cactus Echinocereus chisoensis var. chisoensis 

     Lloyd’s mariposa cactus Sclerocactus mariposensis 
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Trees, Shrubs, and Subshrubs:    

     Hinckley’s oak Quercus hinckleyi

    

Wildflowers:    

     Pecos Sunflower Helianthus paradoxus

     Tinytim Geocarpon minimum

 

(c) Scientific reclassification or change in nomenclature of taxa at any level in the taxonomic 
hierarchy will not, in and of itself, affect the status of a species as endangered, threatened or 
protected.  

Source Note: The provisions of this §69.8 adopted to be effective January 30, 1997, 22 TexReg 
901; amended to be effective April 30, 2001, 26 TexReg 3220; amended to be effective April 4, 
2005, 30 TexReg 1953 
 

 

RULE §69.9 Penalties

The penalties for a violation of any provision of this subchapter are prescribed in Texas Parks 
and Wildlife Code, §88.011.  

Source Note: The provisions of this §69.9 adopted to be effective January 30, 1997, 22 TexReg 
901. 
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Rare, Threatened and Endangered Species of Dallas County, Texas 

Taxon Common Name Scientific Name Federal Status State Status County Range

Birds  Henslow's Sparrow  Ammodramus henslowii  View Map  

Birds  Western Burrowing Owl  Athene cunicularia 
hypugaea    View Map  

Birds  Piping Plover  Charadrius melodus  LT  T  View Map  

Birds  Golden-cheeked Warbler  Dendroica chrysoparia  LE  E  View Map  

Birds  Peregrine Falcon  Falco peregrinus  DL  E T  View Map  

Birds  American Peregrine 
Falcon  Falco peregrinus anatum  DL  E  View Map  

Birds  Arctic Peregrine Falcon  Falco peregrinus tundrius DL  T  View Map  

Birds  Whooping Crane  Grus americana  LE  E  View Map  

Birds  Bald Eagle  Haliaeetus leucocephalus DL  T  View Map  

Birds  Wood Stork  Mycteria americana  T  View Map  

Birds  White-faced Ibis  Plegadis chihi  T  View Map  

Birds  Interior Least Tern  Sterna antillarum 
athalassos  LE  E  View Map  

Birds  Black-capped Vireo  Vireo atricapilla  LE  E  View Map  

Insects  Black Lordithon rove 
beetle  Lordithon niger    View Map  

Mammals Cave myotis bat  Myotis velifer  View Map  

Mammals Plains spotted skunk  Spilogale putorius 
interrupta    View Map  

Mollusks  Rock pocketbook  Arcidens confragosus  View Map  

Mollusks  Wabash pigtoe  Fusconaia flava  View Map  

Mollusks  Sandbank pocketbook  Lampsilis satura  View Map  

Mollusks  Louisiana pigtoe  Pleurobema riddellii  View Map  

Mollusks  Texas heelsplitter  Potamilus amphichaenus View Map  

Mollusks  Pistolgrip  Tritogonia verrucosa  View Map  

Mollusks  Fawnsfoot  Truncilla donaciformis  View Map  

Mollusks  Little spectaclecase  Villosa lienosa  View Map  

Plants  Warnock's coral-root  Hexalectris warnockii  View Map  

Plants  Glen Rose yucca  Yucca necopina  View Map  

Reptiles  Timber/Canebrake 
rattlesnake  Crotalus horridus   T  View Map  

Reptiles  Alligator snapping turtle  Macrochelys temminckii  T  View Map  
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http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Interior%20Least%20Tern&desc=subspecies%20is%20listed%20only%20when%20inland%20%28more%20than%2050%20miles%20from%20a%20coastline%29;%20nests%20along%20sand%20and%20gravel%20bars%20within%20braided%20streams,%20rivers;%20also%20know%20to%20nest%20on%20man-made%20structures%20%28inland%20beaches,%20wastewater%20treatment%20plants,%20gravel%20mines,%20etc%29;%20eats%20small%20fish%20and%20crustaceans,%20when%20breeding%20forages%20within%20a%20few%20hundred%20feet%20of%20colony&parm=ABNNM08102&sname=Sterna%20antillarum%20athalassos&usesa=LE&sprot=E
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Black-capped%20Vireo&desc=oak-juniper%20woodlands%20with%20distinctive%20patchy,%20two-layered%20aspect;%20shrub%20and%20tree%20layer%20with%20open,%20grassy%20spaces;%20requires%20foliage%20reaching%20to%20ground%20level%20for%20nesting%20cover;%20return%20to%20same%20territory,%20or%20one%20nearby,%20year%20after%20year;%20deciduous%20and%20broad-leaved%20shrubs%20and%20trees%20provide%20insects%20for%20feeding;%20species%20composition%20less%20important%20than%20presence%20of%20adequate%20broad-leaved%20shrubs,%20foliage%20to%20ground%20level,%20and%20required%20structure;%20nesting%20season%20March-late%20summer&parm=ABPBW01120&sname=Vireo%20atricapilla&usesa=LE&sprot=E
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Black%20Lordithon%20rove%20beetle&desc=historically%20known%20from%20Texas&parm=IICOL41010&sname=Lordithon%20niger&usesa=&sprot=
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Cave%20myotis%20bat&desc=colonial%20and%20cave-dwelling;%20also%20roosts%20in%20rock%20crevices,%20old%20buildings,%20carports,%20under%20bridges,%20and%20even%20in%20abandoned%20Cliff%20Swallow%20%28Hirundo%20pyrrhonota%29%20nests;%20roosts%20in%20clusters%20of%20up%20to%20thousands%20of%20individuals;%20hibernates%20in%20limestone%20caves%20of%20Edwards%20Plateau%20and%20gypsum%20cave%20of%20Panhandle%20during%20winter;%20opportunistic%20insectivore&parm=AMACC01050&sname=Myotis%20velifer&usesa=&sprot=
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Plains%20spotted%20skunk&desc=catholic;%20open%20fields,%20prairies,%20croplands,%20fence%20rows,%20farmyards,%20forest%20edges,%20and%20woodlands;%20prefers%20wooded,%20brushy%20areas%20and%20tallgrass%20prairie&parm=AMAJF05011&sname=Spilogale%20putorius%20interrupta&usesa=&sprot=
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Rock%20pocketbook&desc=mud,%20sand,%20and%20gravel%20substrates%20of%20medium%20to%20large%20rivers%20in%20standing%20or%20slow%20flowing%20water,%20may%20tolerate%20moderate%20currents%20and%20some%20reservoirs,%20east%20Texas,%20Red%20through%20Guadalupe%20River%20basins&parm=IMBIV06010&sname=Arcidens%20confragosus&usesa=&sprot=
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Wabash%20pigtoe&desc=creeks%20to%20large%20rivers%20on%20mud,%20sand,%20and%20gravel%20from%20all%20habitats%20except%20deep%20shifting%20sands;%20%20found%20in%20moderate%20to%20swift%20current%20velocities;%20east%20Texas%20River%20basins,%20Red%20through%20San%20Jacinto%20River%20basins;%20elsewhere%20occurs%20in%20reservoirs%20and%20lakes%20with%20no%20flow&parm=IMBIV17070&sname=Fusconaia%20flava&usesa=&sprot=
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Sandbank%20pocketbook&desc=small%20to%20large%20rivers%20with%20moderate%20flows%20and%20swift%20current%20on%20gravel,%20gravel-sand,%20and%20sand%20bottoms;%20east%20Texas,%20Sulfur%20south%20through%20San%20Jacinto%20River%20basins;%20Neches%20River%20&parm=IMBIV21190&sname=Lampsilis%20satura&usesa=&sprot=
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Louisiana%20pigtoe&desc=streams%20and%20moderate-size%20rivers,%20usually%20flowing%20water%20on%20substrates%20of%20mud,%20sand,%20and%20gravel;%20not%20generally%20known%20from%20impoundments;%20Sabine,%20Neches,%20and%20Trinity%20%28historic%29%20River%20basins&parm=IMBIV35270&sname=Pleurobema%20riddellii&usesa=&sprot=
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Texas%20heelsplitter&desc=quiet%20waters%20in%20mud%20or%20sand%20and%20also%20in%20reservoirs.%20Sabine,%20Neches,%20and%20Trinity%20River%20basins&parm=IMBIV37020&sname=Potamilus%20amphichaenus&usesa=&sprot=
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Pistolgrip&desc=stable%20substrate,%20rock,%20hard%20mud,%20silt,%20and%20soft%20bottoms,%20often%20buried%20deeply;%20east%20and%20central%20Texas,%20Red%20through%20San%20Antonio%20River%20basins&parm=IMBIV44010&sname=Tritogonia%20verrucosa&usesa=&sprot=
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Fawnsfoot&desc=small%20and%20large%20rivers%20especially%20on%20sand,%20mud,%20rocky%20mud,%20and%20sand%20and%20gravel,%20also%20silt%20and%20cobble%20bottoms%20in%20still%20to%20swiftly%20flowing%20waters;%20Red%20%28historic%29,%20Cypress%20%28historic%29,%20Sabine%20%28historic%29,%20Neches,%20Trinity,%20and%20San%20Jacinto%20River%20basins.&parm=IMBIV45020&sname=Truncilla%20donaciformis&usesa=&sprot=
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Little%20spectaclecase&desc=creeks,%20rivers,%20and%20reservoirs,%20sandy%20substrates%20in%20slight%20to%20moderate%20current,%20usually%20%20along%20the%20banks%20in%20slower%20currents;%20east%20Texas,%20Cypress%20through%20San%20Jacinto%20River%20basins%20&parm=IMBIV47070&sname=Villosa%20lienosa&usesa=&sprot=
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Warnock%27s%20coral-root&desc=leaf%20litter%20and%20humus%20in%20oak-juniper%20woodlands%20in%20mountain%20canyons%20in%20the%20Trans%20Pecos%20but%20at%20lower%20elevations%20to%20the%20east,%20often%20on%20narrow%20terraces%20along%20creekbeds&parm=PMORC1C050&sname=Hexalectris%20warnockii&usesa=&sprot=
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Glen%20Rose%20yucca&desc=grasslands%20on%20sandy%20soils;%20flowering%20April-June%28?%29,%20also%20found%20in%20limestone%20bedrock,%20clayey%20soil%20on%20top%20of%20limestone,%20and%20gravelly%20limestone%20alluvium&parm=PMAGA0B0K0&sname=Yucca%20necopina&usesa=&sprot=
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Timber/Canebrake%20rattlesnake&desc=swamps,%20floodplains,%20upland%20pine%20and%20deciduous%20woodlands,%20riparian%20zones,%20abandoned%20farmland;%20limestone%20bluffs,%20sandy%20soil%20or%20black%20clay;%20prefers%20dense%20ground%20cover,%20i.e.%20grapevines%20or%20palmetto&parm=ARADE02040&sname=Crotalus%20horridus&usesa=&sprot=T
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Alligator%20snapping%20turtle&desc=perennial%20water%20bodies;%20deep%20water%20of%20rivers,%20canals,%20lakes,%20and%20oxbows;%20also%20swamps,%20bayous,%20and%20ponds%20near%20deep%20running%20water;%20sometimes%20enters%20brackish%20coastal%20waters;%20usually%20in%20water%20with%20mud%20bottom%20and%20abundant%20aquatic%20vegetation;%20may%20migrate%20several%20miles%20along%20rivers;%20active%20March-October;%20breeds%20April-October&parm=ARAAB02010&sname=Macrochelys%20temminckii&usesa=&sprot=T


Reptiles  Texas horned lizard  Phrynosoma cornutum  T  View Map  

Reptiles  Texas garter snake  Thamnophis sirtalis 
annectens    View Map  
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http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Texas%20horned%20lizard&desc=open,%20arid%20and%20semi-arid%20regions%20with%20sparse%20vegetation,%20including%20grass,%20cactus,%20scattered%20brush%20or%20scrubby%20trees;%20soil%20may%20vary%20in%20texture%20from%20sandy%20to%20rocky;%20burrows%20into%20soil,%20enters%20rodent%20burrows,%20or%20hides%20under%20rock%20when%20inactive;%20breeds%20March-September&parm=ARACF12010&sname=Phrynosoma%20cornutum&usesa=&sprot=T
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Texas%20garter%20snake&desc=wet%20or%20moist%20microhabitats%20are%20conducive%20to%20the%20species%20occurrence,%20but%20is%20not%20necessarily%20restricted%20to%20them;%20hibernates%20underground%20or%20in%20or%20under%20surface%20cover;%20breeds%20March-August&parm=ARADB36131&sname=Thamnophis%20sirtalis%20annectens&usesa=&sprot=


Texas Parks & Wildlife Dept. Page 1 of 4

Annotated County Lists of Rare Species
Last Revision: 8/8/2007 7:57:00 AM

Black-capped Vireo Vireo atricapilla LE E

found primarily near rivers and large lakes; nests in tall trees or on cliffs near water; communally roosts, 
especially in winter; hunts live prey, scavenges, and pirates food from other birds

Golden-cheeked Warbler Dendroica chrysoparia LE E

oak-juniper woodlands with distinctive patchy, two-layered aspect; shrub and tree layer with open, grassy 
spaces; requires foliage reaching to ground level for nesting cover; return to same territory, or one nearby, 
year after year; deciduous and broad-leaved shrubs and trees provide insects for feeding; species 
composition less important than presence of adequate broad-leaved shrubs, foliage to ground level, and 
required structure; nesting season March-late summer

Bald Eagle Haliaeetus leucocephalus DL T

year-round resident and local breeder in west Texas, nests in tall cliff eyries; also, migrant across state from 
more northern breeding areas in US and Canada, winters along coast and farther south; occupies wide range 
of habitats during migration, including urban, concentrations along coast and barrier islands; low-altitude 
migrant, stopovers at leading landscape edges such as lake shores, coastlines, and barrier islands.

American Peregrine Falcon Falco peregrinus anatum DL E

migrant throughout state from subspecies’ far northern breeding range, winters along coast and farther 
south; occupies wide range of habitats during migration, including urban, concentrations along coast and 
barrier islands; low-altitude migrant, stopovers at leading landscape edges such as lake shores, coastlines, 
and barrier islands.

Arctic Peregrine Falcon Falco peregrinus tundrius DL T

juniper-oak woodlands; dependent on Ashe juniper (also known as cedar) for long fine bark strips, only 
available from mature trees, used in nest construction; nests are placed in various trees other than Ashe 
juniper; only a few mature junipers or nearby cedar brakes can provide the necessary nest material; forage 
for insects in broad-leaved trees and shrubs; nesting late March-early summer

Peregrine Falcon Falco peregrinus DL E T

subspecies is listed only when inland (more than 50 miles from a coastline); nests along sand and gravel 
bars within braided streams, rivers; also know to nest on man-made structures (inland beaches, wastewater 
treatment plants, gravel mines, etc); eats small fish and crustaceans, when breeding forages within a few 
hundred feet of colony

Henslow's Sparrow Ammodramus henslowii

wintering individuals (not flocks) found in weedy fields or cut-over areas where lots of bunch grasses occur 
along with vines and brambles; a key component is bare ground for running/walking

Interior Least Tern Sterna antillarum athalassos LE E

BIRDS Federal Status State Status

DALLAS COUNTY
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colonial and cave-dwelling; also roosts in rock crevices, old buildings, carports, under bridges, and even in 
abandoned Cliff Swallow (Hirundo pyrrhonota) nests; roosts in clusters of up to thousands of individuals; 
hibernates in limestone caves of Edwards Plateau and gypsum cave of Panhandle during winter; 
opportunistic insectivore

Cave myotis bat Myotis velifer

Plains spotted skunk Spilogale putorius interrupta

catholic; open fields, prairies, croplands, fence rows, farmyards, forest edges, and woodlands; prefers 
wooded, brushy areas and tallgrass prairie

MAMMALS Federal Status State Status

Black Lordithon rove beetle Lordithon niger

historically known from Texas

INSECTS Federal Status State Status

open grasslands, especially prairie, plains, and savanna, sometimes in open areas such as vacant lots near 
human habitation or airports; nests and roosts in abandoned burrows

White-faced Ibis Plegadis chihi T

Western Burrowing Owl Athene cunicularia hypugaea

Piping Plover Charadrius melodus LT T

wintering migrant along the Texas Gulf Coast; beaches and bayside mud or salt flats

prefers freshwater marshes, sloughs, and irrigated rice fields, but will attend brackish and saltwater habitats; 
nests in marshes, in low trees, on the ground in bulrushes or reeds, or on floating mats

forages in prairie ponds, flooded pastures or fields, ditches, and other shallow standing water, including salt-
water; usually roosts communally in tall snags, sometimes in association with other wading birds (i.e. active 
heronries); breeds in Mexico and birds move into Gulf States in search of mud flats and other wetlands, 
even those associated with forested areas; formerly nested in Texas, but no breeding records since 1960

both subspecies migrate across the state from more northern breeding areas in US and Canada to winter 
along coast and farther south; subspecies (F. p. anatum) is also a resident breeder in west Texas; the two 
subspecies’ listing statuses differ, thus the species level shows this dual listing status; because the 
subspecies are not easily distinguishable at a distance, reference is generally made only to the species level; 
see subspecies for habitat.

Wood Stork Mycteria americana T

Whooping Crane Grus americana LE E

potential migrant via plains throughout most of state to coast; winters in  coastal marshes of Aransas, 
Calhoun, and Refugio counties

BIRDS Federal Status State Status

DALLAS COUNTY
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Texas garter snake Thamnophis sirtalis annectens

wet or moist microhabitats are conducive to the species occurrence, but is not necessarily restricted to them; 
hibernates underground or in or under surface cover; breeds March-August

Alligator snapping turtle Macrochelys temminckii T

perennial water bodies; deep water of rivers, canals, lakes, and oxbows; also swamps, bayous, and ponds 
near deep running water; sometimes enters brackish coastal waters; usually in water with mud bottom and 
abundant aquatic vegetation; may migrate several miles along rivers; active March-October; breeds April-
October

Texas horned lizard Phrynosoma cornutum T

REPTILES Federal Status State Status

creeks to large rivers on mud, sand, and gravel from all habitats except deep shifting sands;  found in 
moderate to swift current velocities; east Texas River basins, Red through San Jacinto River basins; 
elsewhere occurs in reservoirs and lakes with no flow

streams and moderate-size rivers, usually flowing water on substrates of mud, sand, and gravel; not 
generally known from impoundments; Sabine, Neches, and Trinity (historic) River basins

Louisiana pigtoe Pleurobema riddellii

stable substrate, rock, hard mud, silt, and soft bottoms, often buried deeply; east and central Texas, Red 
through San Antonio River basins

Pistolgrip Tritogonia verrucosa

small and large rivers especially on sand, mud, rocky mud, and sand and gravel, also silt and cobble bottoms 
in still to swiftly flowing waters; Red (historic), Cypress (historic), Sabine (historic), Neches, Trinity, and 
San Jacinto River basins.

Fawnsfoot Truncilla donaciformis

creeks, rivers, and reservoirs, sandy substrates in slight to moderate current, usually  along the banks in 
slower currents; east Texas, Cypress through San Jacinto River basins

Little spectaclecase Villosa lienosa

Texas heelsplitter Potamilus amphichaenus

quiet waters in mud or sand and also in reservoirs. Sabine, Neches, and Trinity River basins

Wabash pigtoe Fusconaia flava

small to large rivers with moderate flows and swift current on gravel, gravel-sand, and sand bottoms; east 
Texas, Sulfur south through San Jacinto River basins; Neches River

Rock pocketbook Arcidens confragosus

mud, sand, and gravel substrates of medium to large rivers in standing or slow flowing water, may tolerate 
moderate currents and some reservoirs, east Texas, Red through Guadalupe River basins

Sandbank pocketbook Lampsilis satura

MOLLUSKS Federal Status State Status

DALLAS COUNTY
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Warnock's coral-root Hexalectris warnockii

Glen Rose yucca Yucca necopina

grasslands on sandy soils; flowering April-June(?), also found in limestone bedrock, clayey soil on top of 
limestone, and gravelly limestone alluvium

leaf litter and humus in oak-juniper woodlands in mountain canyons in the Trans Pecos but at lower 
elevations to the east, often on narrow terraces along creekbeds

PLANTS Federal Status State Status

Timber/Canebrake 
rattlesnake

Crotalus horridus T

swamps, floodplains, upland pine and deciduous woodlands, riparian zones, abandoned farmland; limestone 
bluffs, sandy soil or black clay; prefers dense ground cover, i.e. grapevines or palmetto

open, arid and semi-arid regions with sparse vegetation, including grass, cactus, scattered brush or scrubby 
trees; soil may vary in texture from sandy to rocky; burrows into soil, enters rodent burrows, or hides under 
rock when inactive; breeds March-September

REPTILES Federal Status State Status

DALLAS COUNTY
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Instructions for 
County Lists of Texas' Special Species 

 
 
The Texas Parks and Wildlife (TPWD) county lists include: 

Vertebrates, Invertebrates, and Vascular Plants identified as being of conservation concern by 
TPWD within Texas.  These special species lists are comprised of species, subspecies, and varieties 
that are federally listed; proposed to be federally listed; have federal candidate status; are state listed; 
or carry a global conservation status indicating a species is critically imperiled, very rare, vulnerable to 
extirpation, or uncommon.   

 
The TPWD county lists do not include: 

Natural Plant Communities such as Little Bluestem-Indiangrass Series (native prairie remnant), 
Water Oak-Willow Oak Series (bottomland hardwood community), Saltgrass-Cordgrass Series (salt or 
brackish marsh), Sphagnum-Beakrush Series (seepage bog). 
Other Significant Features such as bird rookeries, migratory songbird fallout areas, comprehensive 
migratory bird information, bat roosts, bat caves, invertebrate caves, and prairie dog towns. 

 
These lists are not all inclusive for all rare species distributions.  The lists were compiled, developed, 
and are updated based on field guides, staff expertise, scientific publications, and the TPWD Natural 
Diversity Database (NDD) (formerly the Biological and Conservation Data System) occurrence data.  
Historic ranges for some state extirpated species, full historic distributions for some extant species, 
accidentals and irregularly appearing species, and portions of migratory routes for particular species are 
not necessarily included.  Species that appear on county lists do not all share the same probability of 
occurrence within a county.  Some species are migrants or wintering residents only.  Additionally, a few 
species may be historic or considered extirpated within a county.   
 
TPWD includes the Federal listing status for your convenience and makes every attempt to keep the 
information current and correct.  However, the US Fish and Wildlife Service (FWS) is the responsible 
authority for Federal listing status.  The TPWD lists do not substitute for contact with the FWS and 
federally listed species county ranges may vary from the FWS county level species lists because of the 
inexact nature of range map development and use. 
 
Status Key:  

LE, LT - Federally Listed Endangered/Threatened 
PE, PT - Federally Proposed Endangered/Threatened 

E/SA, T/SA - Federally Listed Endangered/Threatened by Similarity of Appearance 
C - Federal Candidate for Listing; formerly Category 1 Candidate 

DL, PDL - Federally Delisted/Proposed for Delisting 
NL - Not Federally Listed 

E, T - State Listed Endangered/Threatened 
NT -  Not tracked or no longer tracked by the State 

“blank” - Rare, but with no regulatory listing status 
 
This information is specifically for your assistance only; due to continuing data updates, please do not 
redistribute the lists, instead refer all requesters to the web site at: 
http://www.tpwd.state.tx.us/landwater/land/maps/gis/ris/endangered_species.phtml or to our office for the 
most current information available.  For questions regarding county lists, please call (512) 389-4571.   
 
Please use the following citation to credit the source for this county level information: 

Texas Parks and Wildlife Department, Wildlife Division, Diversity and Habitat Assessment Programs. 
County Lists of Texas' Special Species. [county name(s) and revised date(s)]. 
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Eagles require 4 or 5 years to reach
full adult plumage, with distinctive
white head and tail feathers.

Distribution 
and Habitat
The Bald Eagle, our National Symbol,
occurs throughout the United States,
Canada, and northern Mexico.  Bald
Eagles are present year-round
throughout Texas as spring and fall
migrants, breeders, or winter resi-
dents.  The Bald Eagle population in
Texas is divided into two popula-
tions; breeding birds and nonbreed-
ing or wintering birds.  Breeding
populations occur primarily in the
eastern half of the state and along
coastal counties from Rockport to
Houston.  Nonbreed-
ing or wintering pop-
ulations are located
primarily in the Panhan-
dle, Central, and East
Texas, and in other areas
of suitable habitat through-
out the state.

The Bald Eagle in
Texas formerly nested in
the Panhandle, throughout
East Texas, and at localized
sites in central Texas.  Populations
declined throughout the lower 48
states during the 1900’s with habitat
destruction and use of pesticides
detrimental to the species.  Nesting
populations are now increasing in
most areas of the country.  Active
nests in Texas increased from 13 in
1982 to 117 in 2003.  Breeding terri-
tories are located mostly along rivers
and near reservoirs in East Texas, the
Post Oak region, and the Gulf Coast.
The nesting near reservoirs by Bald
Eagles is a rather recent event, since
this habitat type was not available to
eagles historically.  As of 2003, Bald
Eagle nests are known to occur in
Angelina, Austin, Bastrop, Bell,
Bosque, Brazoria, Burleson, Calhoun,
Cass, Chambers, Colorado, Fayette,
Fort Bend, Freestone, Goliad, Grimes,
Harris, Henderson, Jackson, Jasper,
Kaufman, Lavaca, Liberty, Limestone,
Llano, Marion, Matagorda, Mont-
gomery, Nacogdoches, Navarro, Nava-
sota, Newton, Panola, Polk, Refugio,

Robertson, Rusk, Sabine, San Augus-
tine, San Jacinto, Shelby, Smith, 
Trinity, Victoria, Walker, Wharton,
and Wood counties.

In Texas, Bald Eagles nest in
areas along river systems, reservoirs
or lake shores with large, tall (40-
120 ft.) trees for nesting and roost-
ing.  Nests are usually located within
1 mile of water, such as lakes, reser-
voirs, creeks or rivers, and are often

located in the ecotone or edge
between forest and marsh or water.
Bald Eagles often build their nests in
the tallest trees in an area, providing
an unobstructed view and flight path
to the nest.  Nests are built in a vari-
ety of tree species.  Eagles nest pri-
marily in loblolly pine in East Texas.
Throughout the rest of it’s Texas
breeding range, nests are found in a
variety of trees, including bald
cypress, water oak, live oak, Ameri-
can elm, cottonwood, sycamore, and
pecan.  Open water or wetland areas
located within approximately 1 mile
of nesting habitat are needed to pro-
vide feeding areas.

Most of the Bald Eagles seen in
Texas breed in the northern states
and spend the winter (December
through March) in Texas.  Wintering
populations may occur statewide, but
generally are found near large lakes

Description
The Bald Eagle is one of nature’s
most impressive birds of prey.  Males
generally measure 3 feet from head
to tail, weigh 7 to 10 pounds, and
have a wingspan of 6 to 7 feet.
Females are larger, some reaching 14
pounds with a wingspan of up to 8
feet.  Adults have a white head, neck,
and tail and a large yellow bill.  

First year birds are mostly dark
and can be confused with immature
Golden Eagles.  Immature Bald Eagles
have blotchy white on the under wing
and tail, compared with the more
sharply defined white pattern of
Golden Eagles.  While gliding or soar-
ing, Bald Eagles keep their wings flat,
and their wing beats are slow and
smooth.  In contrast, Turkey Vultures
soar with uplifted wings, and they fly
with quick, choppy wing beats.  Bald Bald Eagle 1

Bald Eagle
Scientific Name: Haliaeetus leucocephalus
Federal Status: Threatened • State Status: Threatened

Nesting Range

Wintering Range
Migratory else-
where in State

Bald Eagle
© TPWD 
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and reservoirs, such as Lake Meredith,
Buffalo Lake, Lake Texoma, Wright-Pat-
man Lake, Lake O’ the Pines, Lake
Fork, Lake Tawakoni, Lake Whitney,
Lake Fairfield, Toledo Bend Reservoir,
Sam Rayburn Reservoir, Lake Liv-
ingston, Lake Conroe, Lake Buchanan,
Lake Cooper, Lake Palestine, Lake Pat
Mayse, Lake Warren, and Palo Duro
Lake, or in the rice growing region
hunting waterfowl. 

Bald Eagle wintering habitat is
characterized by abundant, readily
available food sources.  Most wintering
areas are associated with open water
or waterfowl concentration areas,
where eagles feed on fish or water-
fowl.  Wintering populations are also
found on rangelands of the Davis
Mountains, western Edwards Plateau,
and the Panhandle, where eagles may
take rabbits and feed on carrion.   

The availability of night roost
sites is often an important characteris-
tic of wintering habitat.  Bald Eagles
may roost singly or in groups, and the
same roosts are used from year to
year.  Roost trees are usually the old-
est and largest trees in an area, and
most have large horizontal limbs and
open branching that allows plenty of
room for takeoff and landing.  Eagles
generally choose roosts that allow
unobstructed visibility to the sur-
rounding areas, with a minimum of
human activity in the immediate vicin-
ity.  Roost sites are often located near
water, but eagles also roost on wind-
breaks and in secluded canyons well
away from water.

Life History
Bald Eagles are opportunistic preda-
tors.  They feed primarily on fish, but
also eat a variety of waterfowl and
other birds, small mammals, and tur-
tles, when these foods are readily
available.  Carrion is also common in
the diet, particularly in younger
birds.  Bottom-dwelling fish tend to
occur more frequently in the diet.  It
is thought that the downward visual
orientation of bottom-feeding fish
makes them more vulnerable to eagle
attacks than surface sight-feeders,
which are more aware of movements
from above.  Eagles capture fish by
extending their talons a few inches
below the water’s surface.  Therefore,
live fish are vulnerable only when
near the surface or in shallows.  Stud-

ies in Texas have shown that eagles
commonly eat coots, catfish, rough
fish, and soft-shell turtles.  

In Texas, Bald Eagles nest from
October to July.  Nests are con-
structed primarily by the female, with
the male assisting.  The typical nest is
constructed of large sticks, with
softer materials such as leaves, grass,
and Spanish moss used as nest lining.
Nests are typically used for a number
of years, with the birds adding nest
material every year.  Bald Eagle nests
are often very large, measuring up to
6 feet in width and weighing hun-
dreds of pounds.  Eagles often have
one or more alternative nests within
their territories.

Peak egg-laying occurs in 
December, with hatching primarily 
in January.  The female lays a clutch
of 1 to 3 eggs, but the usual clutch is
2 eggs.  A second clutch may be laid
if the first is lost.  Incubation begins
when the first egg is laid and usually
lasts 34 to 36 days.  The young gener-
ally f ledge (fly from the nest) in 11
to 12 weeks, but the adults continue
to feed them for another 4 to 6
weeks while they learn to hunt.
When they are on their own, young
Bald Eagles migrate northward out of
Texas, returning by September or
October.  

Nest surveys in Texas from 
1981-2003 have shown that greater
than 80% of the active nesting terri-
tories successfully produced young,
with production averaging greater
than 1 young per active nest found.
Studies show that at least 70% of the
juveniles survive their first year.
Causes of first year mortality include
disease, lack of food, inclement
weather, and human interference.

Bald Eagles reach sexual matu-
rity at 4 to 6 years of age; however,
they have been known to successfully
breed at 3 years.  They are monoga-
mous and are believed to mate for
life; however, if one of the pair dies,
the surviving bird will accept another
mate.  Bald Eagles are believed to live
up to 30 years or more in the wild.

Threats and Reasons 
for Decline
Habitat loss over the past 200 years is
the factor most consistently associated
with declines in Bald Eagle popula-
tions.  Unfortunately for eagles, peo-
ple also like to live and spend their
leisure time near water.  In recent
decades, the accelerated pace of devel-

opment along the coast and near
inland rivers and waterways is a pri-
mary cause of habitat loss.  There are,
however, encouraging signs in Texas
that a significant amount of new habi-
tat has been created in the form of
man-made reservoirs.  Most reservoirs
in eastern Texas, especially those bor-
dered by national forests, are used by
nesting eagles, and are also used to
some degree by wintering birds.
Hopefully, if human disturbance is
kept to a minimum, a redistribution
of nesting to reservoirs may offset
some habitat loss in other areas.

Shooting has long been recog-
nized as a major human-caused factor
in the decline of Bald Eagles.
Although primarily fish and carrion
eaters, eagles were thought to be a
major threat to chickens, livestock,
and game animals.  As a consequence,
many were killed by farmers, ranch-
ers, and hunters.  In 1940, Congress
passed the Bald Eagle Protection Act,2 Bald Eagle

Mature Bald Eagles
© USFWS

Young eagles in nest
© TPWD Jim Whitcomb
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which made it illegal to shoot or
harass eagles.  In 1969, Bald Eagles
gained further legal protection under
federal endangered species laws.
With heightened public awareness
and sensitivity to the plight of the
Bald Eagle, coupled with strict laws,
shooting mortality has declined from
62% of total reported deaths from
1961-1965 to 18% from 1975-1981.
Although this downward trend is
encouraging, shooting mortality
could still be a limiting factor, partic-
ularly in remote areas.

Human disturbance can also be a
cause of population decline.  Activities
such as logging, oil exploration and
extraction, construction, and recre-
ational activity certainly do disturb Bald Eagle 3

eagles in some instances.  However, the
impact of these disturbances is highly
variable, depending on the activity, its
frequency and duration, its proximity
to areas used by eagles, the extent to
which the activity modifies the habitat
or its use, and timing in relation to the
reproductive cycle.  Also, some birds
are more tolerant of disturbance than
others, with adults generally less toler-
ant than immature birds.  Despite this
variability, disturbance near nests has
caused nesting failures.  

Finally, the most dramatic
declines in Bald Eagle populations
nationwide resulted from environ-
mental contaminants.  Beginning in
1947, reproductive success in many
areas of the country declined sharply,
and remained at very low levels
through the early 1970’s.  After sev-
eral years of study, the low reproduc-
tion of Bald Eagles and many other
birds was linked to widespread use of
the insecticides DDT and Dieldren.
These insecticides were used exten-
sively in agriculture and forestry
beginning in 1947.  As DDT entered
watersheds, it became part of the
aquatic food chain, and was stored as
DDE in the fatty tissue of fish and
waterfowl.  As eagles and other birds
of prey fed on these animals, they
accumulated DDE in their systems. 

Although occasionally causing
death, DDE mainly affected reproduc-
tion.  Some birds affected by the
chemical failed to lay eggs, and many
produced thin eggshells that broke
during incubation.  Eggs that did not
break were often addled or contained
dead embryos, and the young that
hatched often died. Dieldren killed
eagles directly rather than causing
thin eggshells, but compared to DDT,
Dieldren was probably not as impor-
tant in overall Bald Eagle declines.
In 1972, the EPA banned the use of
DDT in the United States.  Since the
ban, DDE residues in Bald Eagle
eggshells have dropped significantly,
and a slow recovery of eagle produc-
tivity has occurred.  Most populations
appear to be producing chicks at the
expected rate.

Of more recent concern is evi-
dence that lead poisoning may be a
significant cause of death in eagles.
Chronic low levels of lead can pro-
duce nervous system disorders, affect
behavior and learning, cause anemia,
and increase susceptibility to disease.
As laws requiring the use of steel
shot to hunt waterfowl become effec-

tive, accumulation of lead in the food
chain is expected to decline. 

Since 1981, Texas Parks and
Wildlife Department has conducted
extensive aerial surveys to monitor
Bald Eagle nesting activity.  The 2003
survey identified 117 active nests
which fledged at least 144 young.
This compares with only 7 known
nest sites in 1971.  Midwinter Bald
Eagle counts coordinated by TPWD
and conducted by birding enthusiasts
throughout the state reported 325
eagles in 2002.  From 1986-1989,
midwinter counts averaged less than
15 Bald Eagles per survey site.  Since
1990, the average number of eagles
per survey site has increased to 18.
These numbers show encouraging
trends for Texas.  With continued vig-
ilance, protection, and informed man-
agement, today’s Texans can insure
that future generations will have the
opportunity to enjoy the sight of our
majestic national symbol – the only
eagle unique to North America.

Recovery Efforts
During the 1970’s and 1980’s, major
efforts were directed toward captive
breeding and reintroducing young
birds into the wild.  A total of 124
Bald Eagles were hatched at the
Patuxent Wildlife Research Center in
Maryland from 1976-1988.  These
captive-hatched eaglets were an
important source for restocking wild
populations.  One successful reintro-
duction program placed young eaglets
in the nests of adults whose own eggs
were infertile or failed to hatch.  The
“foster” parents readily adopted the
chicks and raised them as their own.
Another method, called “hacking”
places young birds on man-made tow-
ers in suitable habitat where popula-
tions are low.  The nestlings are kept
in an enclosure and fed by humans
that stay out of sight.  When they are
able to fly, the enclosure is opened
and the birds are free to leave.  Food
is still provided at the release site
until no longer used or needed by the
young birds.  Hacking has been used
very successfully in at least 11 states.

In Texas, the greatest challenge
for the future will be to prevent fur-
ther destruction of habitat and reten-
tion of sufficient creek and river flows
to support a food base for breeding
and wintering eagles.  The Texas

Bald Eagle nest
© TPWD Leroy Williamson

Juvenile Bald Eagles
© TPWD Mark Mitchell
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Parks and Wildlife Department, in
cooperation with landowners, other
agencies and conservation groups, is
continuing to monitor breeding and
wintering Bald Eagle populations.
Monitoring of nesting success is par-
ticularly important in detecting any
problems associated with contami-
nants in the environment.

Finally, appropriate management
of nesting, feeding, loafing, and
wintering habitat must be a priority
if we are to maintain the current
upward trend in Bald Eagle numbers
in Texas.

Where To See 
Bald Eagles
There are a number of State Parks
where visitors have the opportunity
to see and learn more about Bald
Eagles.  These include Lake Brown-
wood, Lake Livingston, Lake Texana,
Lake Whitney, and Possum Kingdom
State Parks.  The Vanishing Texas
Rivers Cruise, a privately operated
excursion boat, also provides visitors
with excellent opportunities to see
wintering eagles on Lake Buchanan
in Burnet and Llano Counties. 

Because the Bald Eagle is a 
protected species and sensitive to
human disturbance, birders and other
observers should carefully follow cer-
tain viewing ethics.  Recorded calls of
prey species should not be used to
attract birds.  Also, observers should
be careful not to approach too closely
or otherwise disturb or stress birds.

How You Can Help
If you see a Bald Eagle nest, remem-
ber that eagles are vulnerable to dis-
turbance throughout the nesting
period (October to July in Texas), and
are easily disturbed particularly dur-
ing the first 12 weeks of nesting
activity.  Observers should remain a
safe distance away from the nest (at
least 750 feet) and keep noise and
other human impacts to a minimum.
Private landowners are encouraged to
report new Bald Eagle nests to Texas
Parks and Wildlife Department.

You can be involved in the 
conservation of Texas’ nongame
wildlife resources by supporting the
Special Nongame and Endangered
Species Conservation Fund.  Special
nongame stamps and decals are avail-
able at Texas Parks and Wildlife

Department (TPWD) Field Offices,
most State Parks, and the License
Branch of TPWD headquarters in
Austin.  Conservation organizations
in Texas also welcome your participa-
tion and support.  Finally, you can
encourage and support private
landowners who are minimizing nest
disturbance and managing their land
to protect Bald Eagle habitat.

For More Information 
Contact
Texas Parks and Wildlife Department
Wildlife Diversity Branch
4200 Smith School Road
Austin, Texas  78744
(512) 912-7011 or (800) 792-1112

or
U.S. Fish and Wildlife Service
Ecological Services Field Office
10711 Burnet Road, Suite 200
Austin, Texas  78758
(512) 490-0057

Management guidelines are available
from Texas Parks and Wildlife
Department or the U.S. Fish and
Wildlife Service for landowners wish-
ing to protect and manage Bald Eagle
habitat.

Placing wing tags on Bald Eagles
© TPWD Leroy Williamson
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The following guidelines were 
developed to help landowners and
managers maintain or improve their
land for the benefit of the Bald 
Eagle.  Information is also provided
so that landowners may recognize
and avoid or minimize human-related
disturbance to eagles, particularly
nesting pairs.

Nesting Habitat
The protection of an actual nest is
important, but so is protection of the
nest area and all the surrounding
habitat factors that attracted the nest-
ing pair to the area.  Once the eagles
establish a suitable breeding territory,
they will return to the same area year
after year, often using several nests
within the territory during different
years.  When a given nest or the tree
that it is in falls, a pair generally
returns to the same territory to begin
another nest.  If one member of a pair
dies, the nest may go unused for sev-
eral years and then be recolonized by
the surviving member returning with
a new mate.  Nesting territories can
even be inherited by offspring.
Therefore, protection of nesting terri-
tories should apply to “abandoned”
nests for at least five consecutive years
of documented nonuse.

The following habitat manage-
ment guidelines are based on two
management zones surrounding each
nest site, with certain restrictions rec-
ommended for each zone.

Primary Management Zone For
Nest Sites

This zone includes an area
extending 750 to 1,500 feet outward
in all directions from the nest site.  It
is recommended that the following
activities not occur within this zone:

1. Habitat alteration or change in
land use, such as would result
from residential, commercial, or
industrial development; con-
struction projects; or mining
operations.

2. Tree cutting, logging, or
removal of trees, either living
or dead.

3. Use of chemicals labeled as
toxic to fish and wildlife.

4. Placement of above-ground
electrical transmission or dis-
tribution lines.  Since colli-
sion with powerlines and
electrocution on powerline
structures remain an impor-
tant cause of death, place-
ment of underground lines is
recommended near Bald
Eagle nests and winter con-
centration sites. 

5. Helicopter or fixed-wing air-
craft operation within
500 feet vertical distance or
1,000 feet horizontal distance
of the nest site during the
nesting season (October-July).

6. Activities which create mini-
mal disturbance, such as hik-
ing, fishing, camping, and
bird-watching can be carried
out safely during the non-
nesting season if there is no
physical alteration of the
habitat within the zone.
Traditional farming, ranch-
ing, and hunting activites
which are existing practices
and have occurred histori-
cally on the site can be car-
ried out safely during the
non-nesting season as long as
habitat alteration is avoided.

Human presence within this
zone should be minimized during the
nesting season, especially during the
early nesting period from October-
April.  Traditional agricultural activi-
ties and low impact recreational
activities are generally not a problem
even during the nesting season as
long as they do not appear to be
adversely affecting nesting success,
there is no increase in the level of
disturbance from historic levels, and
physical alteration of the habitat is
avoided.  However, activities of any
kind should be stopped if it becomes
apparent that the birds are suffering
from disturbance.  The key point is
whether the activities keep the breed-
ing birds away from the nest, eggs, or
young for extended periods of time.
If they do, they are harmful.  In gen-
eral, it is important to protect the
nest from human disturbance during
very hot or very cold weather, since

the parents’ absence at these times
can be particularly deadly for the
eggs or young.

Secondary Management Zone
For Nest Sites

This zone encompasses an area
extending outward from the primary
zone an additional 750 feet to 1 mile.
Recommended restrictions in this
zone are intended to protect the
integrity of the primary zone and to
protect important feeding areas,
including the eagle’s access to these
areas.  The following activities are
likely to be detrimental to Bald
Eagles at any time, and in most cases
should be avoided within the sec-
ondary zone:

1. Development of new commer-
cial or industrial sites.

2. Construction of multi-story
buildings or high-density
housing developments
between the nest and the
eagle’s feeding area.

3. Placement of electrical trans-
mission or distribution lines
between the nest site and the
eagle’s feeding area.

4. Construction of new roads,
trails, canals, or rights-of-way
which would tend to facili-
tate human access to the
eagle nest.

5. Use of chemicals labeled as
toxic to wildlife.

Certain activities that involve
only minimal alteration or distur-
bance to the habitat can be carried
out safely in the secondary zone dur-
ing the non-nesting season.  Examples
of these activities include: minor log-
ging or land clearing, minor construc-
tion, seismographic exploration
employing explosives, oil well
drilling, and low-level aircraft opera-
tion.  However, these activites should
avoid major alteration or loss of Bald
Eagle habitat as much as possible. 

If logging is done, it is best to
retain as many large trees as possible
for roost and perch trees.  Retention

Bald Eagle
Management Guidelines 1

Habitat Management Guidelines for 
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of at least 10 to 15 live trees per acre
is suggested.  Ideally, the trees left
uncut should be the largest in the
stand, preferably those with open
crowns and stout lateral limbs.
Selective forestry practices such as
seedtree, shelterwood, and single tree
selection are recommended over
clear-cutting.

Minimal disturbance recreational
activities (hiking, fishing, camping,
picnicking, bird-watching, hunting)
and everyday farming and ranching
activities that cause no new alteration
of habitat can be safely carried out in
the secondary zone at any time.

Feeding Areas
The use of toxic chemicals in water-
sheds and rivers where Bald Eagles
feed should be avoided as much as
possible.  Where agricultural herbi-
cides and pesticides are used within
the watershed, label directions should
be strictly followed, including those
describing proper disposal of rinse
water and containers.  

Alteration of natural shorelines
where Bald Eagles feed should be
avoided or minimized as much as
possible.  Degraded or eroded shore-
lines should be revegetated whenever
possible.

Winter Roost 
Concentration Areas
Logging or land clearing activity
should be avoided within 1,500 feet
of a roosting concentration area.
Disruptive, noisy, or out-of-the-ordi-
nary land use activities should be
avoided near communal roost sites.
Normal agricultural activites which
have occurred traditionally on the
land are generally acceptable near
these roost sites as long as they do
not appear to be affecting roosting
eagles.  However, it is best to avoid
even normal activities during
evening, night, and early morning
hours.

For More Information
Landowners and managers can 
contact the Texas Parks and Wildlife
Department, U.S. Fish and Wildlife
Service, U.S. Natural Resources
Conservation Service (formerly Soil
Conservation Service), or Texas
Agricultural Extension Service for
technical assistance in managing 
habitat and protecting Bald Eagle 
nest sites.

Bald Eagle
2 Management Guidelines

Funds for the production of this leaflet were provided by the U.S. Fish and Wildlife Service, under Section 6 of the Endangered Species Act.
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The Bald Eagle’s Road to Recovery

U.S. Fish & Wildlife Service
http://www.fws.gov

1940
Congress passes 
the Bald Eagle 
Protection Act, 
making it illegal 
to kill, harass, 
possess (without a 
permit) or sell bald 
eagles, including 
their parts, nests 
or eggs.

1963  
Only 417 nest-
ing pairs of bald 
eagles remain 
in the wild in the 
lower 48 states.

1967 
Bald Eagles in 
the lower 48 
states listed as 
an endangered 
species under the 
Endangered Spe-
cies Preservation 
Act (precursor to 
the Endangered 
Species Act).

1973 
Bald Eagle 
protection 
continued under 
the Endangered 
Species Act.

1978 
Bald Eagles listed 
as endangered in 
43 of the lower 48 
states except in 
Michigan, Min-
nesota, Wiscon-
sin, Oregon, and 
Washington where 
they were listed as 
threatened.

1981 
Population slowly 
increases to 
1,188 breeding 
pairs.

1982-1990
Regional recovery 
teams develop 
recovery plans to 
outline the tasks 
and actions nec-
essary to recover 
populations. 

1995 
Population grows 
to an estimated 
4,500 breeding 
pairs and recovers 
to the point they 
could be upgraded 
from a status of 
endangered to 
threatened. 

2000  
More than 6,400 
pairs of bald eagles 
are breeding in the 
lower 48 states. 
USFWS holds a 
Bald Eagle moni-
toring workshop 
with the states.

2008 
Post-delisting moni-
toring plan finalized.  
First monitoring period 
conducted in the Fall 
of 2008 through the 
Winter of 2009.

2013/14 
First post- 
delisting 
monitoring 
survey and 
assessment 
dates.

2006 
USFWS re-opens the 
public comment period 
on delisting proposal, 
proposes management 
guidelines and defini-
tion of “disturb” under 
Bald and Golden 
Eagle Protection Act 
to ensure continued 
eagle conservation.

2007 
Bald eagles reach their largest 
population since post World War II 
with 9,789 breeding pairs.

1999 
USFWS proposes 
to remove the 
species from the 
list of threatened 
and endangered 
species and 
proposes a draft 
post-delisting 
monitoring plan.

2007 
Delisting finalized and eagle 
management continues under 
Migratory Bird Treaty Act and Bald 
and Golden Eagle Protection Act. 
Revised monitoring plan made 
available for public comment.
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Bald Eagle State Status
2004

U.S. Fish & Wildlife Service

Endangered

Threatened

Not listed / No status

Other protected status

U.S. Fish & Wildlife Service
http://www.fws.gov
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Fact Sheet  

The Bald Eagle:  Other Protection following 
Delisting under the Endangered Species Act of 1973 
 
November 5, 2004 draft (revised January 4, 2007) 
 
The Bald and Golden 
Eagle Protection Act 
 

The Bald and Golden Eagle Protection Act will continue to 
protect the bald eagle following delisting under the 
Endangered Species Act.  Originally passed in 1940 to 
protect bald eagles, the Eagle Act was amended in 1962 to 
protect golden eagles as well, by prohibiting the take, 
possession, sale, purchase, barter, offer to sell, purchase or 
barter, transport, export or import, of any bald or golden 
eagle, alive or dead, including any part, nest, or egg, unless 
allowed by permit (16 U.S.C 668(a); 50 CFR 22). “Take” 
includes pursue, shoot, shoot at, poison, wound, kill, capture, 
trap, collect, molest or disturb (16 U.S.C. 668c;  
50 CFR 22.3).  
 
A violation of the Eagle Act can result in a fine of $100,000 
or imprisonment for one year, or both, for a first offense. An 
organization may be fined $200,000.  Penalties increase for 
additional offenses.  A second violation is a felony and can 
result in two years’ imprisonment and a fine of up to 
$250,000 for an individual— or $500,000 for an 
organization.  People who provide information leading to an 
arrest and conviction are eligible for a reward of up to half of 
the fine. 
 

The Lacey Act 
 

Congress originally passed the Lacey Act in 1900 to help 
States protect resident species by making it a Federal 
violation to transport illegally taken wildlife across State 
lines.  Later amending the law, Congress extended its 
prohibitions to importing, exporting, selling, acquiring, or 
purchasing fish, wildlife, or plants taken, possessed, 
transported or sold in violation of U.S. or Indian law or State 
or foreign law.  Prohibitions of the Lacey Act (16 U.S.C. 
3371-78) will continue to apply to the bald eagle including its 
feathers, parts, nests, and eggs—as well as its products— 
following delisting under the Endangered Species Act.  The 
Lacey Act also prohibits making false records, labels, or 
identification of shipped wildlife; importing injurious 
species; and shipping fish or wildlife in an inhumane manner. 
 
Penalties include a maximum of five years in prison and a 
$250,000 fine for felony convictions, a maximum $10,000 
fine for civil violations, and a $250 fine for marking 
violations. The maximum criminal fine for an organization is 
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$500,000. People who provide information leading to an 
arrest, criminal conviction, civil penalty, or forfeiture of 
property are eligible for a reward.  Fish, wildlife, and plants 
involved in violations are subject to forfeiture.  Vessels, 
vehicles, aircraft, and other equipment used to aid in 
importing, exporting, transporting, selling, receiving, 
acquiring, or purchasing fish or wildlife or plants in a 
criminal violation are subject to forfeiture upon a felony 
conviction involving commercialization.   
 

The Migratory Bird 
Treaty Act 
 

The Migratory Bird Treaty Act is a Federal law that carries 
out the United States’ commitment to four international 
conventions— with Canada, Mexico, Japan, and Russia. The 
conventions protect migratory birds as an international 
resource. The Migratory Bird Treaty Act (16 U.S. C 703-
712) and its implementing regulations (50 CFR 21) provide 
authority to conserve bird species such as the bald eagle, 
even if Endangered Species Act protections are removed. 
 
Except as allowed by permit (50 CFR 21.11), 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 purchase, purchase, deliver for shipment, 
ship, cause to be shipped, deliver for transportation, 
transport, cause to be transported, carry or cause to be 
carried, receive for shipment, or export any migratory bird—
including eggs, parts, and nests.  In addition, the Act 
authorizes and directs the Secretary of the Interior to 
determine if, and by what means, the take of migratory birds 
should be allowed and to adopt regulations permitting and 
governing take—for example, hunting seasons for ducks and 
geese. 
 
Penalties include a maximum of two years’ imprisonment 
and a $250,000 fine for a felony conviction and six months’ 
imprisonment and $15,000 fine for a misdemeanor 
conviction. A commercial activity is a felony, just as is take 
with intent to sell.  Maximum fines are doubled for any 
organization convicted of a felony violation.  
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INTRODUCTION 
 
The bald eagle (Haliaeetus leucocephalus) is protected by the Bald and Golden Eagle 
Protection Act (Eagle Act) and the Migratory Bird Treaty Act (MBTA).  The MBTA and the 
Eagle Act protect bald eagles from a variety of harmful actions and impacts.  The U.S. 
Fish and Wildlife Service (Service) developed these National Bald Eagle Management 
Guidelines to advise landowners, land managers, and others who share public and private 
lands with bald eagles when and under what circumstances the protective provisions of 
the Eagle Act may apply to their activities.  A variety of human activities can potentially 
interfere with bald eagles, affecting their ability to forage, nest, roost, breed, or raise 
young.  The Guidelines are intended to help people minimize such impacts to bald eagles, 
particularly where they may constitute “disturbance,” which is prohibited by the Eagle Act. 
 
The Guidelines are intended to: 
 

(1) Publicize the provisions of the Eagle Act that continue to protect bald eagles, in 
order to reduce the possibility that people will violate the law, 
 

(2) Advise landowners, land managers and the general public of the potential for 
various human activities to disturb bald eagles, and 
 

(3) Encourage additional nonbinding land management practices that benefit bald 
eagles (see Additional Recommendations section). 

 
While the Guidelines include general recommendations for land management practices 
that will benefit bald eagles, the document is intended primarily as a tool for landowners 
and planners who seek information and recommendations regarding how to avoid 
disturbing bald eagles.  Many States and some tribal entities have developed state-
specific management plans, regulations, and/or guidance for landowners and land 
managers to protect and enhance bald eagle habitat, and we encourage the continued 
development and use of these planning tools to benefit bald eagles.    
 
Adherence to the Guidelines herein will benefit individuals, agencies, organizations, and 
companies by helping them avoid violations of the law.  However, the Guidelines 
themselves are not law.  Rather, they are recommendations based on several decades of 
behavioral observations, science, and conservation measures to avoid or minimize 
adverse impacts to bald eagles.   
 
The U.S. Fish and Wildlife Service strongly encourages adherence to these guidelines to 
ensure that bald and golden eagle populations will continue to be sustained.  The Service 
realizes there may be impacts to some birds even if all reasonable measures are taken to 
avoid such impacts.  Although it is not possible to absolve individuals and entities from 
liability under the Eagle Act or the MBTA, the Service exercises enforcement discretion to 
focus on those individuals, companies, or agencies that take migratory birds without 
regard for the consequences of their actions and the law, especially when conservation 
measures, such as these Guidelines, are available, but have not been implemented.  The 
Service will prioritize its enforcement efforts to focus on those individuals or entities who 
take bald eagles or their parts, eggs, or nests without implementing appropriate measures 
recommended by the Guidelines.   
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The Service intends to pursue the development of regulations that would authorize, under 
limited circumstances, the use of permits if “take” of an eagle is anticipated but 
unavoidable.  Additionally, if the bald eagle is delisted, the Service intends to provide a 
regulatory mechanism to honor existing (take) authorizations under the Endangered 
Species Act (ESA).   
 
During the interim period until the Service completes a rulemaking for permits under the 
Eagle Act, the Service does not intend to refer for prosecution the incidental “take” of any 
bald eagle under the MBTA or Eagle Act, if such take is in full compliance with the terms 
and conditions of an incidental take statement issued to the action agency or applicant 
under the authority of section 7(b)(4) of the ESA or a permit issued under the authority of 
section 10(a)(1)(B) of the ESA.   
 
The Guidelines are applicable throughout the United States, including Alaska.  The 
primary purpose of these Guidelines is to provide information that will minimize or prevent 
violations only of Federal laws governing bald eagles.  In addition to Federal laws, many 
states and some smaller jurisdictions and tribes have additional laws and regulations 
protecting bald eagles.  In some cases those laws and regulations may be more protective 
(restrictive) than these Federal guidelines.  If you are planning activities that may affect 
bald eagles, we therefore recommend that you contact both your nearest U.S. Fish and 
Wildlife Service Field Office (see the contact information on p.16) and your state wildlife 
agency for assistance.   
 
 
 LEGAL PROTECTIONS FOR THE BALD EAGLE 
 
The Bald and Golden Eagle Protection Act 
The Eagle Act (16 U.S.C. 668-668c), enacted in 1940, and amended several times since 
then, prohibits anyone, without a permit issued by the Secretary of the Interior, from 
“taking” bald eagles, including their parts, nests, or eggs.  The Act provides criminal and 
civil penalties for persons who “take, possess, sell, purchase, barter, offer to sell, 
purchase or barter, transport, export or import, at any time or any manner, any bald eagle 
... [or any golden eagle], alive or dead, or any part, nest, or egg thereof.”  The Act defines 
“take” as “pursue, shoot, shoot at, poison, wound, kill, capture, trap, collect, molest or 
disturb.”  “Disturb’’ means:  
 

"Disturb means to agitate or bother a bald or golden eagle to a degree that 
causes, or is likely to cause, based on the best scientific information available,  
1) injury to an eagle, 2) a decrease in its productivity, by substantially interfering 
with normal breeding, feeding, or sheltering behavior, or 3) nest abandonment, 
by substantially interfering with normal breeding, feeding, or sheltering behavior." 

 
In addition to immediate impacts, this definition also covers impacts that result from 
human-induced alterations initiated around a previously used nest site during a time when 
eagles are not present, if, upon the eagle=s return, such alterations agitate or bother an 
eagle to a degree that injures an eagle or substantially interferes with normal breeding, 
feeding, or sheltering habits and causes, or is likely to cause, a loss of productivity or nest 
abandonment. 
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A violation of the Act can result in a criminal fine of $100,000 ($200,000 for organizations), 
imprisonment for one year, or both, for a first offense.  Penalties increase substantially for 
additional offenses, and a second violation of this Act is a felony. 
 
The Migratory Bird Treaty Act 
The MBTA (16 U.S.C. 703-712), prohibits the taking of any migratory bird or any part, 
nest, or egg, except as permitted by regulation.  The MBTA was enacted in 1918; a 1972 
agreement supplementing one of the bilateral treaties underlying the MBTA had the effect 
of expanding the scope of the Act to cover bald eagles and other raptors.  Implementing 
regulations define “take” under the MBTA as “pursue, hunt, shoot, wound, kill, trap, 
capture, possess, or collect.”   
 
Copies of the Eagle Act and the MBTA are available at: http://permits.fws.gov/ltr/ltr.shtml. 
 
State laws and regulations 
Most states have their own regulations and/or guidelines for bald eagle management.  
Some states may continue to list the bald eagle as endangered, threatened, or of special 
concern.  If you plan activities that may affect bald eagles, we urge you to familiarize 
yourself with the regulations and/or guidelines that apply to bald eagles in your state.  
Your adherence to the Guidelines herein does not ensure that you are in compliance with 
state laws and regulations because state regulations can be more specific and/or 
restrictive than these Guidelines.   
 
 

NATURAL HISTORY OF THE BALD EAGLE 
 
Bald eagles are a North American species that historically occurred throughout the 
contiguous United States and Alaska.  After severely declining in the lower 48 States 
between the 1870s and the 1970s, bald eagles have rebounded and re-established 
breeding territories in each of the lower 48 states.  The largest North American breeding 
populations are in Alaska and Canada, but there are also significant bald eagle 
populations in Florida, the Pacific Northwest, the Greater Yellowstone area, the Great 
Lakes states, and the Chesapeake Bay region.  Bald eagle distribution varies seasonally.  
Bald eagles that nest in southern latitudes frequently move northward in late spring and 
early summer, often summering as far north as Canada.  Most eagles that breed at 
northern latitudes migrate southward during winter, or to coastal areas where waters 
remain unfrozen.  Migrants frequently concentrate in large numbers at sites where food is 
abundant and they often roost together communally.  In some cases, concentration areas 
are used year-round: in summer by southern eagles and in winter by northern eagles.   
 
Juvenile bald eagles have mottled brown and white plumage, gradually acquiring their 
dark brown body and distinctive white head and tail as they mature.  Bald eagles generally 
attain adult plumage by 5 years of age.  Most are capable of breeding at 4 or 5 years of 
age, but in healthy populations they may not start breeding until much older.  Bald eagles 
may live 15 to 25 years in the wild.  Adults weigh 8 to 14 pounds (occasionally reaching 
16 pounds in Alaska) and have wingspans of 5 to 8 feet.  Those in the northern range are 
larger than those in the south, and females are larger than males. 
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Where do bald eagles nest? 
Breeding bald eagles occupy “territories,” areas they will typically defend against intrusion 
by other eagles.   In addition to the active nest, a territory may include one or more 
alternate nests (nests built or maintained by the eagles but not used for nesting in a given 
year).  The Eagle Act prohibits removal or destruction of both active and alternate bald 
eagle nests.  Bald eagles exhibit high nest site fidelity and nesting territories are often 
used year after year. Some territories are known to have been used continually for over 
half a century.   
 
Bald eagles generally nest near coastlines, rivers, large lakes or streams that support an 
adequate food supply.  They often nest in mature or old-growth trees; snags (dead trees); 
cliffs; rock promontories; rarely on the ground; and with increasing frequency on human-
made structures such as power poles and communication towers.  In forested areas, bald 
eagles often select the tallest trees with limbs strong enough to support a nest that can 
weigh more than 1,000 pounds.  Nest sites typically include at least one perch with a clear 
view of the water where the eagles usually forage.  Shoreline trees or snags located in 
reservoirs provide the visibility and accessibility needed to locate aquatic prey.  Eagle 
nests are constructed with large sticks, and may be lined with moss, grass, plant stalks, 
lichens, seaweed, or sod.  Nests are usually about 4-6 feet in diameter and 3 feet deep, 
although larger nests exist.   
 

 
         Copyright Birds of North America, 2000 
 
The range of breeding bald eagles in 2000 (shaded areas).  This map shows only the larger 
concentrations of nests; eagles have continued to expand into additional nesting territories in many 
states.  The dotted line represents the bald eagle’s wintering range.   
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When do bald eagles nest? 
Nesting activity begins several months before egg-laying.  Egg-laying dates vary 
throughout the U.S., ranging from October in Florida, to late April or even early May in the 
northern United States.  Incubation typically lasts 33-35 days, but can be as long as 40 
days.  Eaglets make their first unsteady flights about 10 to 12 weeks after hatching, and 
fledge (leave their nests) within a few days after that first flight.  However, young birds 
usually remain in the vicinity of the nest for several weeks after fledging because they are 
almost completely dependent on their parents for food until they disperse from the nesting 
territory approximately 6 weeks later.   
 
The bald eagle breeding season tends to be longer in the southern U.S., and re-nesting 
following an unsuccessful first nesting attempt is more common there as well.  The 
following table shows the timing of bald eagle breeding seasons in different regions of the 
country.  The table represents the range of time within which the majority of nesting 
activities occur in each region and does not apply to any specific nesting pair.  Because 
the timing of nesting activities may vary within a given region, you should contact the 
nearest U.S. Fish and Wildlife Service Field Office (see page 16) and/or your state wildlife 
conservation agency for more specific information on nesting chronology in your area.   
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Chronology of typical reproductive activities of bald eagles in the United States. 
  

 
Sept. 

 
Oct. 

 
Nov. 

 
Dec. 

 
Jan. Feb. March April May June 

 
July Aug. 

 
SOUTHEASTERN U.S. (FL, GA, SC, NC, AL, MS, LA, TN, KY, AR, eastern 2 of TX) 
 
Nest Building  ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟  
 
 

 
Egg Laying/Incubation ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟  

 
 

 
Hatching/Rearing Young ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟  

 
 Fledging Young ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟ ⎟  
 
CHESAPEAKE BAY REGION (NC, VA, MD, DE, southern 2 of NJ, eastern 2 of PA, panhandle of WV) 
 
 

 
Nest Building ⎟ ⎟  

 
 Egg Laying/Incubation ⎟ ⎟ ⎟ ⎟ ⎟ ⎟  
 
 Hatching/Rearing Young ⎟ ⎟ ⎟ ⎟ ⎟ 

 
 

 
 Fledging Young  
 
NORTHERN U.S. (ME, NH, MA, RI, CT, NY, northern 2 of NJ, western  2 of PA, OH, WV exc. panhandle, IN, IL, 
MI, WI, MN, IA, MO, ND, SD, NB, KS, CO, UT) 
 
 

 
Nest Building ⎟ ⎟  

 
 Egg Laying/Incubation ⎟ ⎟  
 
 Hatching/Rearing Young ⎟ ⎟ 

 
 

 
 Fledging Young ⎟ ⎟ ⎟ ⎟ 
 
PACIFIC REGION (WA, OR, CA, ID, MT, WY, NV) 
 
 

 
Nest Building ⎟ ⎟  

 
 Egg Laying/Incubation ⎟ ⎟  
 
 Hatching/Rearing Young ⎟ ⎟  
 
 Fledging Young ⎟ ⎟ ⎟ ⎟ 
 
SOUTHWESTERN U.S. (AZ, NM, OK panhandle, western 2 of TX) 
 
 

 
Nest Building ⎟ ⎟⎟ ⎟⎟ ⎟  

 
 

 
Egg Laying/Incubation ⎟ ⎟ ⎟ ⎟⎟ 
⎟⎟

 
 
 Hatching/Rearing Young ⎟ ⎟ ⎟ 

⎟⎟ ⎟⎟ ⎟ ⎟
 

 
 Fledging Young ⎟  
 
ALASKA 
 
 Nest Building ⎟ ⎟⎟ ⎟⎟ ⎟ ⎟  
 
 Egg Laying/Incubation 

 
 

 
 ⎟ 

 
 Hatching/Rearing Young ⎟ ⎟ ⎟ ⎟⎟ 

 
Ing Young 

 
 Fledg-    

 
Sept. 

 
Oct. 

 
Nov. 

 
Dec. 

 
Jan. Feb. March April May June 

 
July Aug. 
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How many chicks do bald eagles raise? 
The number of eagle eggs laid will vary from 1-3, with 1-2 eggs being the most common. 
Only one eagle egg is laid per day, although not always on successive days. Hatching of 
young occurs on different days with the result that chicks in the same nest are sometimes 
of unequal size.  The overall national fledging rate is approximately one chick per nest, 
annually, which results in a healthy expanding population. 
 
What do bald eagles eat? 
Bald eagles are opportunistic feeders.  Fish comprise much of their diet, but they also eat 
waterfowl, shorebirds/colonial waterbirds, small mammals, turtles, and carrion.  Because 
they are visual hunters, eagles typically locate their prey from a conspicuous perch, or 
soaring flight, then swoop down and strike.  Wintering bald eagles often congregate in 
large numbers along streams to feed on spawning salmon or other fish species,  and often 
gather in large numbers in areas below reservoirs, especially hydropower dams, where 
fish are abundant.  Wintering eagles also take birds from rafts of ducks at reservoirs and 
rivers, and congregate on melting ice shelves to scavenge dead fish from the current or 
the soft melting ice.  Bald eagles will also feed on carcasses along roads, in landfills, and 
at feedlots. 
 
During the breeding season, adults carry prey to the nest to feed the young.  Adults feed 
their chicks by tearing off pieces of food and holding them to the beaks of the eaglets.  
After fledging, immature eagles are slow to develop hunting skills, and must learn to 
locate reliable food sources and master feeding techniques.  Young eagles will 
congregate together, often feeding upon easily acquired food such as carrion and fish 
found in abundance at the mouths of streams and shallow bays and at landfills.    
 
The impact of human activity on nesting bald eagles 
During the breeding season, bald eagles are sensitive to a variety of human activities.  
However, not all bald eagle pairs react to human activities in the same way.  Some pairs 
nest successfully just dozens of yards from human activity, while others abandon nest 
sites in response to activities much farther away.  This variability may be related to a 
number of factors, including visibility, duration, noise levels, extent of the area affected by 
the activity, prior experiences with humans, and tolerance of the individual nesting pair.  
The relative sensitivity of bald eagles during various stages of the breeding season is 
outlined in the following table. 
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Nesting Bald Eagle Sensitivity to Human Activities  

 
Phase 

 
Activity 

 
Sensitivity to 
Human Activity 

 
Comments 

 
I 

 
Courtship and 
Nest Building 

 
Most sensitive 
period; likely to 
respond negatively  

 
Most critical time period.  Disturbance is manifested in nest 
abandonment.  Bald eagles in newly established territories are 
more prone to abandon nest sites. 

 
II 

 
Egg laying 

 
Very sensitive 
period  

 
Human activity of even limited duration may cause nest 
desertion and abandonment of territory for the breeding 
season. 

 
III 

 
Incubation and 
early nestling 
period (up to 4 
weeks) 

 
Very sensitive 
period 

 
Adults are less likely to abandon the nest near and after 
hatching.  However, flushed adults leave eggs and young 
unattended; eggs are susceptible to cooling, loss of moisture, 
overheating, and predation; young are vulnerable to elements. 

IV 

 
Nestling 
period, 4 to 8 
weeks 

 
Moderately 
sensitive period 

 
Likelihood of nest abandonment and vulnerability of the 
nestlings to elements somewhat decreases.  However, 
nestlings may miss feedings, affecting their survival. 

V 
Nestlings 8 
weeks through 
fledging 

Very sensitive 
period 

Gaining flight capability, nestlings 8 weeks and older may flush 
from the nest prematurely due to disruption and die. 

 
 
If agitated by human activities, eagles may inadequately construct or repair their nest, 
may expend energy defending the nest rather than tending to their young, or may 
abandon the nest altogether.  Activities that cause prolonged absences of adults from 
their nests can jeopardize eggs or young.  Depending on weather conditions, eggs may 
overheat or cool too much and fail to hatch.  Unattended eggs and nestlings are subject to 
predation.  Young nestlings are particularly vulnerable because they rely on their parents 
to provide warmth or shade, without which they may die as a result of hypothermia or heat 
stress.  If food delivery schedules are interrupted, the young may not develop healthy 
plumage, which can affect their survival.  In addition, adults startled while incubating or 
brooding young may damage eggs or injure their young as they abruptly leave the nest.  
Older nestlings no longer require constant attention from the adults, but they may be 
startled by loud or intrusive human activities and prematurely jump from the nest before 
they are able to fly or care for themselves.  Once fledged, juveniles range up to ¼ mile 
from the nest site, often to a site with minimal human activity.  During this period, until 
about six weeks after departure from the nest, the juveniles still depend on the adults to 
feed them. 
 
The impact of human activity on foraging and roosting bald eagles 
Disruption, destruction, or obstruction of roosting and foraging areas can also negatively 
affect bald eagles.  Disruptive activities in or near eagle foraging areas can interfere with 
feeding, reducing chances of survival.  Interference with feeding can also result in reduced 
productivity (number of young successfully fledged).  Migrating and wintering bald eagles 
often congregate at specific sites for purposes of feeding and sheltering.  Bald eagles rely 
on established roost sites because of their proximity to sufficient food sources.  Roost 
sites are usually in mature trees where the eagles are somewhat sheltered from the wind 
and weather.  Human activities near or within communal roost sites may prevent eagles 
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from feeding or taking shelter, especially if there are not other undisturbed and productive 
feeding and roosting sites available.  Activities that permanently alter communal roost 
sites and important foraging areas can altogether eliminate the elements that are essential 
for feeding and sheltering eagles.   
 
Where a human activity agitates or bothers roosting or foraging bald eagles to the degree 
that causes injury or substantially interferes with breeding, feeding, or sheltering behavior 
and causes, or is likely to cause, a loss of productivity or nest abandonment, the conduct 
of the activity constitutes a violation of the Eagle Act’s prohibition against disturbing 
eagles.  The circumstances that might result in such an outcome are difficult to predict 
without detailed site-specific information.  If your activities may disturb roosting or foraging 
bald eagles, you should contact your local Fish and Wildlife Service Field Office (see page 
16) for advice and recommendations for how to avoid such disturbance.   
 
 

RECOMMENDATIONS FOR AVOIDING DISTURBANCE AT NEST SITES 
 
In developing these Guidelines, we relied on existing state and regional bald eagle 
guidelines, scientific literature on bald eagle disturbance, and recommendations of state 
and Federal biologists who monitor the impacts of human activity on eagles.  Despite 
these resources, uncertainties remain regarding the effects of many activities on eagles 
and how eagles in different situations may or may not respond to certain human activities.  
The Service recognizes this uncertainty and views the collection of better biological data 
on the response of eagles to disturbance as a high priority.  To the extent that resources 
allow, the Service will continue to collect data on responses of bald eagles to human 
activities conducted according to the recommendations within these Guidelines to ensure 
that adequate protection from disturbance is being afforded, and to identify circumstances 
where the Guidelines might be modified.  These data will be used to make future 
adjustments to the Guidelines. 
 
To avoid disturbing nesting bald eagles, we recommend (1) keeping a distance between 
the activity and the nest (distance buffers), (2) maintaining preferably forested (or natural) 
areas between the activity and around nest trees (landscape buffers), and (3) avoiding 
certain activities during the breeding season.  The buffer areas serve to minimize visual 
and auditory impacts associated with human activities near nest sites.  Ideally, buffers 
would be large enough to protect existing nest trees and provide for alternative or 
replacement nest trees.   
 
The size and shape of effective buffers vary depending on the topography and other 
ecological characteristics surrounding the nest site.  In open areas where there are little or 
no forested or topographical buffers, such as in many western states, distance alone must 
serve as the buffer.  Consequently, in open areas, the distance between the activity and 
the nest may need to be larger than the distances recommended under Categories A and 
B of these guidelines (pg. 12) if no landscape buffers are present.  The height of the nest 
above the ground may also ameliorate effects of human activities; eagles at higher nests 
may be less prone to disturbance. 
 
In addition to the physical features of the landscape and nest site, the appropriate size for 
the distance buffer may vary according to the historical tolerances of eagles to human 
activities in particular localities, and may also depend on the location of the nest in relation 
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to feeding and roosting areas used by the eagles.  Increased competition for nest sites 
may lead bald eagles to nest closer to human activity (and other eagles).   
 
Seasonal restrictions can prevent the potential impacts of many shorter-term, obtrusive 
activities that do not entail landscape alterations (e.g. fireworks, outdoor concerts).  In 
proximity to the nest, these kinds of activities should be conducted only outside the 
breeding season.  For activities that entail both short-term, obtrusive characteristics and 
more permanent impacts (e.g., building construction), we recommend a combination of 
both approaches: retaining a landscape buffer and observing seasonal restrictions.  
  
For assistance in determining the appropriate size and configuration of buffers or the 
timing of activities in the vicinity of a bald eagle nest, we encourage you to contact the 
nearest U.S. Fish and Wildlife Service Field Office (see page 16). 
 
Existing Uses 
Eagles are unlikely to be disturbed by routine use of roads, homes, and other facilities 
where such use pre-dates the eagles’ successful nesting activity in a given area.  
Therefore, in most cases ongoing existing uses may proceed with the same intensity with 
little risk of disturbing bald eagles.  However, some intermittent, occasional, or irregular 
uses that pre-date eagle nesting in an area may disturb bald eagles.  For example: a pair 
of eagles may begin nesting in an area and subsequently be disturbed by activities 
associated with an annual outdoor flea market, even though the flea market has been held 
annually at the same location.  In such situations, human activity should be adjusted or 
relocated to minimize potential impacts on the nesting pair.   
 
 

ACTIVITY-SPECIFIC GUIDELINES 
 

The following section provides the Service=s management recommendations for avoiding 
bald eagle disturbance as a result of new or intermittent activities proposed in the vicinity 
of bald eagle nests.  Activities are separated into 8 categories (A – H) based on the nature 
and magnitude of impacts to bald eagles that usually result from the type of activity.  
Activities with similar or comparable impacts are grouped together.   
 
In most cases, impacts will vary based on the visibility of the activity from the eagle nest 
and the degree to which similar activities are already occurring in proximity to the nest 
site.  Visibility is a factor because, in general, eagles are more prone to disturbance when 
an activity occurs in full view.  For this reason, we recommend that people locate activities 
farther from the nest structure in areas with open vistas, in contrast to areas where the 
view is shielded by rolling topography, trees, or other screening factors.  The 
recommendations also take into account the existence of similar activities in the area 
because the continued presence of nesting bald eagles in the vicinity of the existing 
activities indicates that the eagles in that area can tolerate a greater degree of human 
activity than we can generally expect from eagles in areas that experience fewer human 
impacts.  To illustrate how these factors affect the likelihood of disturbing eagles, we have 
incorporated the recommendations for some activities into a table (categories A and B).   
 
First, determine which category your activity falls into (between categories A – H).  If the 
activity you plan to undertake is not specifically addressed in these guidelines, follow the 
recommendations for the most similar activity represented.   

Page 110 of 659



 National Bald Eagle Management Guidelines                                                                       May 2007 

                                                                                        11 
 

 
If your activity is under A or B, our recommendations are in table form.  The vertical axis 
shows the degree of visibility of the activity from the nest.  The horizontal axis (header 
row) represents the degree to which similar activities are ongoing in the vicinity of the 
nest.  Locate the row that best describes how visible your activity will be from the eagle 
nest.  Then, choose the column that best describes the degree to which similar activities 
are ongoing in the vicinity of the eagle nest.  The box where the column and row come 
together contains our management recommendations for how far you should locate your 
activity from the nest to avoid disturbing the eagles.  The numerical distances shown in 
the tables are the closest the activity should be conducted relative to the nest.  In some 
cases we have included additional recommendations (other than recommended distance 
from the nest) you should follow to help ensure that your activity will not disturb the 
eagles.   
 
Alternate nests 
For activities that entail permanent landscape alterations that may result in bald eagle 
disturbance, these recommendations apply to both active and alternate bald eagle nests.  
Disturbance becomes an issue with regard to alternate nests if eagles return for breeding 
purposes and react to land use changes that occurred while the nest was inactive.  The 
likelihood that an alternate nest will again become active decreases the longer it goes 
unused.  If you plan activities in the vicinity of an alternate bald eagle nest and have 
information to show that the nest has not been active during the preceding 5 breeding 
seasons, the recommendations provided in these guidelines for avoiding disturbance 
around the nest site may no longer be warranted.  The nest itself remains protected by 
other provisions of the Eagle Act, however, and may not be destroyed.   
 
If special circumstances exist that make it unlikely an inactive nest will be reused before 5 
years of disuse have passed, and you believe that the probability of reuse is low enough 
to warrant disregarding the recommendations for avoiding disturbance, you should be 
prepared to provide all the reasons for your conclusion, including information regarding 
past use of the nest site.  Without sufficient documentation, you should continue to follow 
these guidelines when conducting activities around the nest site.  If we are able to 
determine that it is unlikely the nest will be reused, we may advise you that the 
recommendations provided in these guidelines for avoiding disturbance are no longer 
necessary around that nest site.   
 
This guidance is intended to minimize disturbance, as defined by Federal regulation.  In 
addition to Federal laws, most states and some tribes and smaller jurisdictions have 
additional laws and regulations protecting bald eagles.  In some cases those laws and 
regulations may be more protective (restrictive) than these Federal guidelines.   
 
Temporary Impacts 
For activities that have temporary impacts, such as the use of loud machinery, fireworks 
displays, or summer boating activities, we recommend seasonal restrictions.  These types 
of activities can generally be carried out outside of the breeding season without causing 
disturbance.  The recommended restrictions for these types of activities can be lifted for 
alternate nests within a particular territory, including nests that were attended during the 
current breeding season but not used to raise young, after eggs laid in another nest within 
the territory have hatched (depending on the distance between the alternate nest and the 
active nest).   
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In general, activities should be kept as far away from nest trees as possible; loud and 
disruptive activities should be conducted when eagles are not nesting; and activity 
between the nest and the nearest foraging area should be minimized.  If the activity you 
plan to undertake is not specifically addressed in these guidelines, follow the 
recommendations for the most similar activity addressed, or contact your local U.S. Fish 
and Wildlife Service Field Office for additional guidance.   
 
If you believe that special circumstances apply to your situation that increase or diminish 
the likelihood of bald eagle disturbance, or if it is not possible to adhere to the guidelines, 
you should contact your local Service Field Office for further guidance.   
 
 
Category A:   
Building construction, 1 or 2 story, with project footprint of ½ acre or less.   
Construction of roads, trails, canals, power lines, and other linear utilities. 
Agriculture and aquaculture – new or expanded operations. 
Alteration of shorelines or wetlands. 
Installation of docks or moorings. 
Water impoundment.      
 
Category B:  
Building construction, 3 or more stories.  
Building construction, 1 or 2 story, with project footprint of more than ½ acre.   
Installation or expansion of marinas with a capacity of 6 or more boats. 
Mining and associated activities. 
Oil and natural gas drilling and refining and associated activities. 
 

 
 
If there is no similar activity 
within 1 mile of the nest 

 
If there is similar activity closer 
than 1 mile from the nest 

If the activity 
will be visible 
from the nest 

 
660 feet.  Landscape buffers are 
recommended. 
 

 
660 feet, or as close as existing 
tolerated activity of similar scope.      
Landscape buffers are 
recommended. 

 
If the activity 
will not be 
visible from the 
nest 

Category A: 
330 feet.  Clearing, external 
construction, and landscaping 
between 330 feet and 660 feet 
should be done outside breeding 
season. 
 
Category B: 
660 feet.   

 
330 feet, or as close as existing 
tolerated activity of similar scope.  
Clearing, external construction and 
landscaping within 660 feet should 
be done outside breeding season. 

 
The numerical distances shown in the table are the closest the activity should be conducted relative to  
the nest.   
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 Category C.  Timber Operations and Forestry Practices 
 
• Avoid clear cutting or removal of overstory trees within 330 feet of the nest at any 

time.   
 
• Avoid timber harvesting operations, including road construction and chain saw and 

yarding operations, during the breeding season within 660 feet of the nest.  The 
distance may be decreased to 330 feet around alternate nests within a particular 
territory, including nests that were attended during the current breeding season but 
not used to raise young, after eggs laid in another nest within the territory have 
hatched. 

 
• Selective thinning and other silviculture management practices designed to 

conserve or enhance habitat, including prescribed burning close to the nest tree, 
should be undertaken outside the breeding season.  Precautions such as raking 
leaves and woody debris from around the nest tree should be taken to prevent 
crown fire or fire climbing the nest tree.  If it is determined that a burn during the 
breeding season would be beneficial, then, to ensure that no take or disturbance 
will occur, these activities should be conducted only when neither adult eagles nor 
young are present at the nest tree (i.e., at the beginning of, or end of, the breeding 
season, either before the particular nest is active or after the young have fledged 
from that nest).  Appropriate Federal and state biologists should be consulted 
before any prescribed burning is conducted during the breeding season. 

 
• Avoid construction of log transfer facilities and in-water log storage areas within 

330 feet of the nest. 
 
 

Category D.  Off-road vehicle use (including snowmobiles).  No buffer is necessary 
around nest sites outside the breeding season.  During the breeding season, do not 
operate off-road vehicles within 330 feet of the nest.  In open areas, where there is 
increased visibility and exposure to noise, this distance should be extended to 660 feet.   
 
 
Category E.  Motorized Watercraft use (including jet skis/personal watercraft).  No 
buffer is necessary around nest sites outside the breeding season.  During the breeding 
season, within 330 feet of the nest, (1) do not operate jet skis (personal watercraft), and 
(2) avoid concentrations of noisy vessels (e.g., commercial fishing boats and tour boats), 
except where eagles have demonstrated tolerance for such activity.  Other motorized boat 
traffic passing within 330 feet of the nest should attempt to minimize trips and avoid 
stopping in the area where feasible, particularly where eagles are unaccustomed to boat 
traffic.   Buffers for airboats should be larger than 330 feet due to the increased noise they 
generate, combined with their speed, maneuverability, and visibility.   
 
  
Category F.  Non-motorized recreation and human entry (e.g., hiking, camping, 
fishing, hunting, birdwatching, kayaking, canoeing).  No buffer is necessary around nest 
sites outside the breeding season.  If the activity will be visible or highly audible from the 
nest, maintain a 330-foot buffer during the breeding season, particularly where eagles are 
unaccustomed to such activity.    
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Category G.  Helicopters and fixed-wing aircraft.   
Except for authorized biologists trained in survey techniques, avoid operating aircraft 
within 1,000 feet of the nest during the breeding season, except where eagles have 
demonstrated tolerance for such activity. 
 
 
Category H.   Blasting and other loud, intermittent noises.   
Avoid blasting and other activities that produce extremely loud noises within 1/2 mile of 
active nests, unless greater tolerance to the activity (or similar activity) has been 
demonstrated by the eagles in the nesting area.  This recommendation applies to the use 
of fireworks classified by the Federal Department of Transportation as Class B explosives, 
which includes the larger fireworks that are intended for licensed public display.   
 
 
 
RECOMMENDATIONS FOR AVOIDING DISTURBANCE AT FORAGING AREAS AND 

COMMUNAL ROOST SITES 
 

1. Minimize potentially disruptive activities and development in the eagles’ direct 
flight path between their nest and roost sites and important foraging areas.   

 
2. Locate long-term and permanent water-dependent facilities, such as boat 

ramps and marinas, away from important eagle foraging areas. 
 
3. Avoid recreational and commercial boating and fishing near critical eagle 

foraging areas during peak feeding times (usually early to mid-morning and 
late afternoon), except where eagles have demonstrated tolerance to such 
activity.   

 
4. Do not use explosives within ½ mile (or within 1 mile in open areas) of 

communal roosts when eagles are congregating, without prior coordination 
with the U.S. Fish and Wildlife Service and your state wildlife agency. 

 
5. Locate aircraft corridors no closer than 1,000 feet vertical or horizontal distance 

from communal roost sites. 
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ADDITIONAL RECOMMENDATIONS TO BENEFIT BALD EAGLES 
 

The following are additional management practices that landowners and planners can 
exercise for added benefit to bald eagles.   
 
 
1. Protect and preserve potential roost and nest sites by retaining mature trees and old 

growth stands, particularly within ½ mile from water.   
 

2. Where nests are blown from trees during storms or are otherwise destroyed by the 
elements, continue to protect the site in the absence of the nest for up to three (3) 
complete breeding seasons.  Many eagles will rebuild the nest and reoccupy the site. 

 
3. To avoid collisions, site wind turbines, communication towers, and high voltage 

transmission power lines away from nests, foraging areas, and communal roost sites.   
 
4. Employ industry-accepted best management practices to prevent birds from colliding 

with or being electrocuted by utility lines, towers, and poles.  If possible, bury utility 
lines in important eagle areas.  

 
5. Where bald eagles are likely to nest in human-made structures (e.g., cell phone 

towers) and such use could impede operation or maintenance of the structures or 
jeopardize the safety of the eagles, equip the structures with either (1) devices 
engineered to discourage bald eagles from building nests, or (2) nesting platforms that 
will safely accommodate bald eagle nests without interfering with structure 
performance.    

 
6. Immediately cover carcasses of euthanized animals at landfills to protect eagles from 

being poisoned. 
 
7. Do not intentionally feed bald eagles.  Artificially feeding bald eagles can disrupt their 

essential behavioral patterns and put them at increased risk from power lines, collision 
with windows and cars, and other mortality factors. 

 
8. Use pesticides, herbicides, fertilizers, and other chemicals only in accordance with 

Federal and state laws. 
 
9. Monitor and minimize dispersal of contaminants associated with hazardous waste 

sites (legal or illegal), permitted releases, and runoff from agricultural areas, especially 
within watersheds where eagles have shown poor reproduction or where 
bioaccumulating contaminants have been documented.  These factors present a risk 
of contamination to eagles and their food sources. 
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 CONTACTS 
 
The following U.S. Fish and Wildlife Service Field Offices provide technical assistance on bald 
eagle management: 
 

Alabama    Daphne   (251) 441-5181 
Alaska  Anchorage (907) 271-2888 
   Fairbanks (907) 456-0203 
   Juneau  (907) 780-1160 
Arizona  Phoenix (602) 242-0210 
Arkansas   Conway  (501) 513-4470 
California  Arcata  (707) 822-7201 

  Barstow (760) 255-8852 
  Carlsbad (760) 431-9440 
  Red Bluff (530) 527-3043 
  Sacramento (916) 414-6000 
  Stockton (209) 946-6400 
  Ventura  (805) 644-1766 
  Yreka  (530) 842-5763 

Colorado  Lakewood (303) 275-2370 
   Grand Junction (970) 243-2778 
Connecticut (See New Hampshire) 
Delaware  (See Maryland) 
Florida    Panama City  (850) 769-0552 

Vero Beach (772) 562-3909   
Jacksonville (904) 232-2580 

Georgia  Athens  (706) 613-9493 
   Brunswick (912) 265-9336 
   Columbus (706) 544-6428 
Idaho  Boise  (208) 378-5243 
   Chubbuck (208) 237-6975 
Illinois/Iowa Rock Island (309) 757-5800 
Indiana  Bloomington (812) 334-4261 
Kansas  Manhattan (785) 539-3474 
Kentucky  Frankfort (502) 695-0468 
Louisiana  Lafayette (337) 291-3100 
Maine  Old Town (207) 827-5938 
Maryland  Annapolis (410) 573-4573 
Massachusetts (See New Hampshire) 
Michigan  East Lansing (517) 351-2555 
Minnesota Bloomington (612) 725-3548 
Mississippi  Jackson (601) 965-4900 
Missouri  Columbia (573) 234-2132 
Montana  Helena  (405) 449-5225 
Nebraska  Grand Island (308) 382-6468 
Nevada  Las Vegas (702) 515-5230 

  Reno  (775) 861-6300 
 
 

New Hampshire Concord (603) 223-2541 
New Jersey Pleasantville (609) 646-9310 
New Mexico Albuquerque (505) 346-2525 
New York  Cortland (607) 753-9334 

  Long Island (631) 776-1401 
North Carolina Raleigh  (919) 856-4520 

Asheville (828) 258-3939 
North Dakota Bismarck (701) 250-4481 
Ohio  Reynoldsburg (614) 469-6923 
Oklahoma Tulsa  (918) 581-7458 
Oregon  Bend  (541) 383-7146 
   Klamath Falls (541) 885-8481 
   La Grande (541) 962-8584 
   Newport (541) 867-4558 
   Portland (503) 231-6179 
   Roseburg (541) 957-3474 
Pennsylvania State College (814) 234-4090 
Rhode Island (See New Hampshire) 
South Carolina Charleston (843) 727-4707 
South Dakota Pierre  (605) 224-8693 
Tennessee  Cookeville (931) 528-6481 
Texas  Clear Lake (281) 286-8282 
Utah  West Valley City  (801) 975-3330 
Vermont  (See New Hampshire) 
Virginia  Gloucester (804) 693-6694 
Washington Lacey  (306) 753-9440 
   Spokane (509) 891-6839 
   Wenatchee (509) 665-3508 
West Virginia Elkins   (304) 636-6586 
Wisconsin New Franken  (920) 866-1725 
Wyoming  Cheyenne (307) 772-2374 
    Cody  (307) 578-5939 

 

State Agencies 
 
To contact a state wildlife agency, visit the Association of Fish & Wildlife Agencies’ website at 
http://www.fishwildlife.org/where_us.html 

National Office 
U.S. Fish and Wildlife Service 
Division of Migratory Bird Management 
4401 North Fairfax Drive, MBSP-4107 
Arlington, VA 22203-1610 
(703) 358-1714 
http://www.fws.gov/migratorybirds 
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GLOSSARY 
 

The definitions below apply to these National Bald Eagle Management Guidelines: 
 
Communal roost sites –  Areas where bald eagles gather and perch overnight – and 
sometimes during the day in the event of inclement weather.  Communal roost sites are 
usually in large trees (live or dead) that are relatively sheltered from wind and are generally 
in close proximity to foraging areas.  These roosts may also serve a social purpose for pair 
bond formation and communication among eagles.  Many roost sites are used year after 
year.   

 
Disturb – To agitate or bother a bald or golden eagle to a degree that causes, or is likely to 
cause, based on the best scientific information available, 1) injury to an eagle, 2) a decrease 
in its productivity, by substantially interfering with normal breeding, feeding, or sheltering 
behavior, or 3) nest abandonment, by substantially interfering with normal breeding, feeding, 
or sheltering behavior. 

 
In addition to immediate impacts, this definition also covers impacts that result from human-
caused alterations initiated around a previously used nest site during a time when eagles are 
not present, if, upon the eagle=s return, such alterations  agitate or bother an eagle to a 
degree that injures an eagle or substantially interferes with normal breeding, feeding, or 
sheltering habits and causes, or is likely to cause, a loss of productivity or nest 
abandonment. 

Fledge – To leave the nest and begin flying.  For bald eagles, this normally occurs at 10-12 
weeks of age. 

Fledgling – A juvenile bald eagle that has taken the first flight from the nest but is not yet 
independent.    
 
Foraging area – An area where eagles feed, typically near open water such as rivers, lakes, 
reservoirs, and bays where fish and waterfowl are abundant, or in areas with little or no water 
(i.e., rangelands, barren land, tundra, suburban areas, etc.) where other prey species (e.g., 
rabbit, rodents) or carrion (such as at landfills) are abundant. 
 
Landscape buffer – A natural or human-made landscape feature that screens eagles from 
human activity (e.g., strip of trees, hill, cliff, berm, sound wall).   
 
Nest – A structure built, maintained, or used by bald eagles for the purpose of reproduction.  
An active nest is a nest that is attended (built, maintained or used) by a pair of bald eagles 
during a given breeding season, whether or not eggs are laid.  An alternate nest is a nest 
that is not used for breeding by eagles during a given breeding season.   
 
Nest abandonment – Nest abandonment occurs when adult eagles desert or stop attending 
a nest and do not subsequently return and successfully raise young in that nest for the 
duration of a breeding season.  Nest abandonment can be caused by altering habitat near a 
nest, even if the alteration occurs prior to the breeding season.  Whether the eagles migrate 
during the non-breeding season, or remain in the area throughout the non-breeding season, 
nest abandonment can occur at any point between the time the eagles return to the nesting 
site for the breeding season and the time when all progeny from the breeding season have 
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dispersed. 
 
Project footprint – The area of land (and water) that will be permanently altered for a 
development project, including access roads.   
 
Similar scope – In the vicinity of a bald eagle nest, an existing activity is of similar scope to 
a new activity where the types of impacts to bald eagles are similar in nature, and the 
impacts of the existing activity are of the same or greater magnitude than the impacts of the 
potential new activity.  Examples:  (1) An existing single-story home 200 feet from a nest is 
similar in scope to an additional single-story home 200 feet from the nest; (2) An existing 
multi-story, multi-family dwelling 150 feet from a nest has impacts of a greater magnitude 
than a potential new single-family home 200 feet from the nest; (3)  One existing single-
family home 200 feet from the nest has impacts of a lesser magnitude than three single-
family homes 200 feet from the nest; (4) an existing single-family home 200 feet from a 
communal roost has impacts of a lesser magnitude than a single-family home 300 feet from 
the roost but 40 feet from the eagles’ foraging area.  The existing activities in examples (1) 
and (2) are of similar scope, while the existing activities in example (3) and (4) are not.   
 
Vegetative buffer – An area surrounding a bald eagle nest that is wholly or largely covered 
by forest, vegetation, or other natural ecological characteristics, and separates the nest from 
human activities. 
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Description
The Black-capped Vireo is a 4.5 inch
insect-eating songbird.  Mature males
are olive green above and white
below with faint greenish-yellow
flanks.  The crown and back of the
head is black with a partial white eye-
ring.  The iris is brownish-red and the
bill black.  The plumage on the back
of the female is duller than the male.
Females have a medium to dark gray
head with a blackish ring around the

white surrounding the eye (this gener-
ally distinguishes the female from the
second year male).

Distribution 
and Habitat
Historical records from 1852-1956
show that the Black-capped Vireo
once occurred and nested from cen-
tral Kansas, Oklahoma, Texas and
into northern Mexico. Today, Black-
capped Vireos are known to nest in

central and southwest Texas, a few
counties in central Oklahoma, and in
Coahuila and Nuevo Leon, Mexico,
although less is known of their status
in Mexico. Black-capped Vireos winter
along the western coast of Mexico.

The descriptions of habitat pre-
sented in this document are intended
to help landowners determine if they
have Black-capped Vireo habitat on
their property.  Not all sites within
the habitat types described will be
used by Black-capped Vireos.  It is
only where individuals of this species
occupy the identified habitat types
during the breeding season that spe-
cial management considerations such
as those provided in these guidelines
need to be considered.

In Texas, vireo habitat is found
on rocky limestone soils of the
Edwards Plateau, Cross Timbers and
Prairies, eastern Trans-Pecos and, to a
limited extent, on igneous soils in the
Chisos Mountains.  Although Black-
capped Vireo habitat throughout
Texas is highly variable with regard
to plant species, soils, temperature,
and rainfall, all habitat types are sim-
ilar in vegetation structure; i.e. the
“overall look” is somewhat similar
although the plant species vary.
Vireos require broadleaf
shrub vegetation reach-
ing to ground level for
nesting cover.  They typi-
cally nest in shrublands and
open woodlands with a distinc-
tive patchy structure.  Typical habi-
tat is characterized by shrub
vegetation extending from the ground
to about 6 feet or more and covering
about 30-60% or greater of the total
area.  In the eastern portion of the
vireo’s range, the shrub layer is often
combined with an open, sparse to
moderate tree canopy.  Patches of
open grass or bare rock separate the
clumps of shrubs and trees. In central
Texas, this habitat is often regrowth
from disturbances such as clearing,
fire, and browsing. 

In the Edwards Plateau and Cross
Timbers Regions, vireo habitat occurs
where soils, topography, and land use
produce scattered hardwoods with
abundant low cover.  Common broad-

leaved plants in vireo habitat in these
regions include: Texas (Spanish) oak,
Lacey oak, shin oak, Durand (scaley-
bark) oak, live oak, mountain laurel,
evergreen sumac, skunkbush sumac,
flameleaf sumac, redbud, Texas per-
simmon, Mexican buckeye, elbowbush
and agarita.  Although Ashe juniper is
often part of the plant composition in
vireo habitat, preferred areas usually
have a low density and cover of
juniper.

In the western Edwards Plateau
and Trans-Pecos Regions, on the west-
ern edge of the vireo’s range, the
birds are often found in canyon bot-
toms and slopes where sufficient
moisture is available to support
diverse shrub vegetation.  Dominant
woody plants in this habitat type
include sandpaper oak, Vasey oak,
Texas kidneywood, Mexican walnut,
Texas persimmon, lotebush, brasil,
wafer ash, mountain laurel, cenizo,
whitebrush, and guajillo.

For all habitat types, the plant
composition appears to be less impor-
tant than the presence of adequate
broad-leaved shrubs, foliage to ground
level, and mixture of open grassland
and woody cover.  Deciduous and
broad-leaved shrubs and trees through-
out the vireo’s range are also impor-
tant in providing habitat for insects on
which the vireo feeds.

Black-capped Vireo 1

Black-capped Vireo
Scientific Name: Vireo atricapillus
Federal Status: Endangered, 10/6/87• State Status: Endangered

Male Black-capped Vireo
© TPWD

Female Black-capped Vireo
© USFWS A. Shull
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Life History
Black-capped Vireos arrive in Texas
from mid-March to mid-April.  Adult
males often arrive before females and
first-year males to select their territo-
ries.  Vireos’ territories are often clus-
tered in patches of suitable habitat.
Although territories range in size
from 1 to 16 acres, most territories
are 5 to 10 acres.  Males sing to
attract mates and defend territories.
Many males can be heard singing
throughout the breeding season, but
singing begins to decline by July.  The
vireo’s song is described as hurried
and harsh, composed of numerous
phrases separated from one another
by pauses of 1 to 3 seconds.  

Nesting begins after the females
arrive in late March to early April.
Both the male and female select the
nest site and build the nest, but the
female often completes it.  First nests
are built in about 6 to 9 days, but
subsequent nests can be built in one
day.  The cup-shaped nest is sus-
pended from its rim in a fork of a
branch about 1 to 6 feet above the
ground.  However, most Black-capped
Vireos nest at about “door-knob”
height.  Nests have been found in a
variety of species including shin oak,
scalybark oak, Texas oak, Vasey oak,
sumac, Texas persimmon, juniper,
Texas redbud, Mexican buckeye and
Texas mountain laurel. 

The vireo usually nests more than
once in the same year.  A new nest is
constructed each time.  Three to four
eggs are usually laid in the first nest-
ing attempt, but later clutches may
contain only 2 to 3 eggs.  The first egg
is usually laid one day after comple-
tion of the nest, with one egg being
laid each subsequent day.  Incubation
takes 14 to 17 days, and is shared by
the male and female.  

Vireo chicks are fed insects by
both adults.  The young leave the
nest 10 to 12 days after hatching.
Fledglings are cared for by the female
alone, the male alone, or by both
adults.  Sometimes the parents split
the brood and each care for one or
more young.  Occasionally, males or
females will leave the care of the
young to their mate, and attempt
another nesting effort. 

Vireos may live for more than five
years, and usually return year after
year to the same territory, or one

nearby.  The birds migrate to their win-
tering grounds on Mexico’s western
coast beginning in July, and are gone
from Texas by mid-September.

Threats and Reasons 
for Decline
The Black-capped Vireo is vulnerable
to changes in the abundance and qual-
ity of its habitat.  Habitat may become
unsuitable for vireos because of nat-
ural plant succession, sustained brood
parasitism by the Brown-headed Cow-
bird, or because of human activities.
Factors that can adversely affect vireo
habitat include broad-scale or
improper brush clearing, fire suppres-
sion, over browsing by deer and live-
stock, and urbanization.  Loss of
tropical wintering habitat is also a
concern, but requires further study.

Poorly planned brush manage-
ment practices on rangeland may
remove too much low growing woody
cover, especially when large acreages
are treated at one time.  This elimi-
nates or reduces habitat value for
vireos and for other wildlife, such as
White-tailed deer, quail, small mam-
mals, and various songbirds.  Over
browsing of broad-leaved shrubs by
goats, deer, and exotic animals
reduces the vegetation in the 2- to 
4-foot zone, making it unsuitable for
vireo nesting.  Continued overuse of
these preferred browse plants over
many years may eventually eliminate
them from the plant community, thus
permanently altering the habitat.

In the absence of natural
processes, active, well-planned land
management is often required to
maintain good vireo habitat, espe-
cially in the eastern portion of its
range. Disturbance, particularly fire,
plays an important role in maintain-
ing, improving, or creating vireo
habitat.  The rangelands of central
Texas, and the various plant commu-
nities these lands support, evolved
under the influence of periodic fires.
Historically, these natural and man-
made fires maintained a matrix of
open grassland, shrubland and wood-
land.  Fire stimulated shrubs to
sprout multiple stems at the base,
thus providing areas of dense foliage
at the 2- to 4-foot level, required by
vireos.  In the past, fire was responsi-
ble for maintaining or periodically
returning some areas to vireo habitat.
Today, prescribed burning, a valuable
range and wildlife management tool
occurs on many ranches throughout

Texas.  However, the combination of
overgrazing, brush clearing, and lack
of fire in the recent past has reduced
vireo habitat in many other areas.
Natural plant succession is less of a
concern in the western portion of its
range where suitable habitat persists
for long periods.

Human activities have provided
favorable habitat for the Brown-
headed Cowbird, which parasitizes
vireo nests.  The cowbird is usually
associated with livestock, farms,
dairies, and grain fields, where it ben-
efits from waste grain and insects.
They may also be attracted to back-
yard bird feeders, trash dumps, or
other urban areas where food and
water are available.  Cowbirds lay
their eggs in other birds’ nests, leav-
ing the host bird to raise their young.
The female cowbird often removes an2 Black-capped Vireo

Black-capped Vireo nest
© TPWD Glen Mills

Nesting vireo
© Greg W. Lasley
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egg or a nestling from the host nest
before she lays an egg in it.  Cowbird
chicks hatch earlier than most hosts’s
young and are thus able to out-com-
pete the smaller vireo nestlings for
food and, consequently, the young
vireos typically starve.  While some
birds remove cowbird eggs from their
nest, the vireo does not, although it is
known to abandon parasitized nests.
Thus parasitized nests usually fail to
produce vireos.  The amount of brood
parasitism varies greatly from one
population to another throughout the
state, ranging from 10 to over 90% of
the nests.  Brown-headed Cowbirds
are also known to remove vireo
chicks from active nests.  Evidence
indicates that sustained parasitism
pressure may lead to local extinctions
of vireo populations.

Direct habitat loss and fragmen-
tation due to urban and suburban Black-capped Vireo 3

development is a major threat in
expanding urban areas of Travis,
McLennan, Dallas, Bexar, and Kerr
counties.  Problems associated with
suburban expansion, such as
increases in predation by dogs, cats,
raccoons, skunks, and jays, have also
impacted the vireo.  

Recovery Efforts
Research is underway to better under-
stand the distribution, life history,
habitat requirements, and land man-
agement practices affecting the Black-
capped Vireo. Population surveys
during the breeding season are being
conducted in known and potential
habitat areas.  Efforts to provide
information and educational opportu-
nities to landowners and the public
regarding life history and habitat
requirements of the vireo are also a
vital part of the recovery effort.
Major research and/or recovery
efforts are being conducted on
Department of Defense’s Fort Hood
and Camp Bullis, Travis County and
the City of Austin’s Balcones Canyon-
lands Preserve, the U.S. Fish and
Wildlife Services’ Balcones Canyon-
lands National Wildlife Refuge,
TPWD’s Kerr Wildlife Management
Area, properties owned and/or man-
aged by The Nature Conservancy of
Texas, and in Mexico. Additionally,
Environmental Defense through their
Safe Harbor Agreement with the U.S.
Fish and Wildlife Service is assisting
many landowners with thousands of
acres to manage and/or create habitat
for the benefit of the vireo. Research
is ongoing regarding the impact of
cowbirds on vireo populations in
Texas.  Research efforts in Mexico are
also underway to gather information
concerning life history, habitat
requirements, and conservation
threats on the wintering range.
TPWD biologists are monitoring pop-
ulations on both state and private
lands, and voluntary cowbird trap-
ping is being conducted by more than
400 landowners in counties through-
out the range of the vireo.

Habitat conservation planning is
underway in counties such as Travis
and Bexar to allow for urban expan-
sion and development while still con-
serving endangered species habitat.
Intensive monitoring of a large popu-
lation at the U.S. Army Fort Hood 
Military Installation is on-going.
Finally, efforts to provide information,
technical assistance, and incentives for

private landowners to incorporate
management for Black-capped Vireos
into their livestock and wildlife opera-
tions are an essential part of the
recovery process. 

Where To See the 
Black-capped Vireo
A number of state lands offer oppor-
tunities to see and learn more about
the Black-capped Vireo.  These
include Colorado Bend State Park
State Park (SP), Devils River State
Natural Area (SNA), Kerr Wildlife
Management Area, Kickapoo Cavern
SP, Lost Maples SNA, and Hill Country
SNA.  Also, the Balcones Canyonlands
National Wildlife Refuge near Austin
offers additional opportunities to see
Black-capped Vireos. 

Because the Black-capped Vireo
is an endangered species, birders and
other observers should carefully fol-
low certain viewing ethics.
Observers should be careful not to
flush birds from the nest or disturb
nests or young.  Black-capped Vireos
should be viewed only from a dis-
tance with binoculars.  Do not use
recorded calls of the Black-capped
Vireo or the Screech Owl to attract
birds, and be careful that your pres-
ence does not unduly disturb or
stress the birds.  

How You Can Help
You can help by learning more about
the habitat requirements of the Black-
capped Vireo and incorporating man-
agement practices which create or
maintain habitat for these birds.  You
can also encourage and support pri-
vate landowners who are managing
their land to protect and provide habi-
tat for endangered species.

The Black-capped Vireo is a
beautiful songbird and is much
sought after among people who enjoy
birdwatching and nature study.  Possi-
bilities exist for landowners to take
advantage of the growing demand for
natural history tours and vacations.
Landowners interested in more infor-
mation concerning nature-based
tourism opportunities should contact
the Wildlife Diversity Branch, Texas
Parks and Wildlife Department,
Austin (800) 792-1112; Environmen-
tal Defense, Austin (512) 478-5161;
the Nature Conservancy, San Antonio
(210) 224-8774.

Habitat at Kickapoo Caverns State Park
© Matt Wagner

Habitat with low-growing shrubs
© Matt Wagner

Habitat in Big Bend National Park
© USFWS A. Shull
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You can also be involved with
the conservation of Texas’ nongame
wildlife resources by supporting the
Special Nongame and Endangered
Species Conservation Fund.  Special
nongame stamps and decals are avail-
able at Texas Parks and Wildlife
Department (TPWD) field offices,
most state parks, and the License
Branch of TPWD headquarters in
Austin.  Part of the proceeds from the
sale of these items is used to con-
serve habitat and provide informa-
tion to the public concerning
endangered species.  Conservation
organizations in Texas also welcome
your participation and support. 

For More Information 
Contact
Texas Parks and Wildlife Department  
Wildlife Diversity Branch
4200 Smith School Road
Austin, Texas  78744
(512) 912-7011 or (800) 792-1112

or
U.S. Fish and Wildlife Service
Ecological Services Field Office
10711 Burnet Road, Suite 200
Austin, Texas  78758
(512) 490-0057

Management guidelines are available
from the Texas Parks and Wildlife
Department and U.S. Fish and
Wildlife Service for landowners and
managers wishing to know more
about rangeland management prac-
tices which improve habitat for the
Black-capped Vireo.
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The following guidelines address land
management practices that can be
used to maintain, enhance, or create
Black-capped Vireo habitat.  They are
intended primarily to serve as gen-
eral guidance for rural landowners
and others managing land for live-
stock and/or wildlife in Texas.  The
guidelines are based on our current
understanding of the biology of this
species.

Private landowners have a
tremendous opportunity to conserve
and manage the fish and wildlife
resources of Texas.  The objective of
these guidelines is to provide
landowners with recommendations
about how typically-used land man-

agement practices could be conducted
so that it would be unlikely that
Black-capped Vireos would be
impacted.  The guidelines will be
updated periodically to make them
more practical and useful to rural
landowners.  The guidelines are
based on the best available informa-
tion and current understanding about
the biology of the vireo, but may be
refined as additional biological data
are collected.  TPWD biologists have
prepared these guidelines in consulta-
tion with USFWS biologists to assure
landowners who carry out land man-
agement practices within the guide-
lines that they would know, with the
greatest certainty possible, that they
would not be in violation of the
Endangered Species Act.

This document also provides
information on land management
practices that are appropriate for pro-
tection and/or enhancement of habi-
tat.  The categories were chosen to
represent commonly encountered veg-
etation types and to address common
questions regarding the effect of man-
agement practices on Black-capped
Vireos.  In addition, suggestions are
offered that promote conservation of
soil, water, plant, and wildlife
resources. 

Prescribed Burning
Fire is a natural component of 
Texas rangelands, and prescribed
burning has many range and 
wildlife management benefits.  These
include improved forage quality and
availability for livestock and deer,
and maintenance of desirable plant
composition and structure.  Pre-
scribed burning in some portions of
the vireos range can be an excellent
tool used to maintain or create the
desired vegetation structure for vireo
nesting; i.e. a mosaic of shrubs and
open grassland with abundant woody
foliage below 10 feet.  If planning
these activities in Bandera, Kerr, Kim-
ble, Real, and Uvalde counties,
landowners should avoid impacts to
Tobusch fishhook cactus (Ancistro-
cactus tobuschii), a federally listed
endangered plant, which occurs on
similar soils as the vireo.  Cool sea-

son burns that are patchy and 
low intensity, conducted prior to
March 15, are often recommended to
control small juniper, thus maintain-
ing the relatively open shrublands
preferred by vireos.  Care should be
taken to burn under appropriate
humidity and wind conditions to
maintain the proper black-capped
vireo vegetation profile.  Prescribed
burns conducted during late spring
and early fall, under hotter condi-
tions, can be used to set back plant
succession to create vireo habitat;
however, warm season burns should
be done only in areas that do not
currently support Black-capped
Vireos. On grazed rangeland, pre-
scribed burns should be coordinated
with livestock rotation to allow for
needed deferments.  It is best to
avoid burning relatively small areas
within large pastures to prevent
heavy grazing pressure by livestock
and/or deer on burned areas.

Desirable burn intervals for cool
season burns vary throughout the
state, depending on rainfall and vege-
tation type.  Field experience shows
that, for much of the Hill Country, a
burning interval of 5 to 7 years is
considered desirable to keep Ashe
juniper (cedar) invasion in check and
to allow regrowth of broad-leaved
shrubs.  Maintaining open grassland
areas between clumps of shrubs is
important for good vireo habitat.
Research is needed to better under-
stand the use of prescribed burning
to maintain and create vireo habitat,
and to develop guidelines on desir-
able burn intervals throughout the
vireo’s range in Texas, especially in
the western Edwards Plateau and
eastern Trans-Pecos.

Assistance from people experi-
enced with the use of prescribed
burning is highly recommended.
Landowners are encouraged to have a
complete written prescribed burn
plan addressing the objectives of the
burn, required weather conditions,
grazing deferments, fireguard prepa-
rations, personnel and equipment
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needed for nest concealment.  Live-
stock and deer management, which
allows woody plants such as live oak,
shin oak, sumac, Texas persimmon,
elbowbush, redbud, and hackberry to
make dense growth from zero to at
least 8 feet, is needed.  On ranches
throughout Texas, moderate stocking,
rotation of livestock, controlling deer
and exotic ungulate numbers and
proper use of desirable browse plants
will benefit deer and livestock as well
as Black-capped Vireos. 

To provide adequate nesting
cover for vireos, woody plants should
receive only limited browsing during
the spring and summer.  If animals
(livestock, deer, and exotics) are well-
managed and kept within recom-
mended stocking rates, this can be
achieved.  Experience has shown that,
in general, ranges stocked with cattle
and deer tend to maintain better
vireo nesting cover than ranges
stocked with goats and exotic ani-
mals.  Limit browsing pressure, espe-
cially during the growing season, to
no more than 50% of the total annual
growth (current year twigs and
leaves) within reach of animals on
any given plant.  This will maintain
plants that are already vigorous and
allow for improvement of those with
less than ideal structure.  As a rule of
thumb, if you can “see through” a

needed, a detailed map showing how
the burn will be conducted, and noti-
fication and safety procedures.
Landowners are advised to contact
local representatives of the Texas
Parks and Wildlife Department, USDA
Natural Resources Conservation Ser-
vice, or Texas Cooperative Extension
for help in developing and imple-
menting a prescribed burning pro-
gram designed specifically for your
property and management objectives.  

Selective Brush 
Management
In some portions of the vireos range,
particularly the central and eastern
segment, increases in juniper (cedar)
and other woody species can cause
the vegetation to grow out of the
patchy, low shrub cover that provides
suitable habitat.  In these communi-
ties, good nesting habitat generally
has between 30-60% shrub canopy.
Selective brush removal with herbi-
cides or mechanical means during the
non-breeding season (September-
February) can be used to keep the
habitat favorable for vireo nesting.
For example, the selective removal of
juniper, mesquite, or pricklypear (less
desirable to the vireo and to the
rancher) serves to maintain the
proper shrub canopy and encourages
growth of associated broad-leaved
shrubs.  Selective brush removal
should strive to maintain the desired
low shrubby structure.  Radical
changes in shrub canopy from one
year to the next over large areas
should be avoided, since this may
alter vireo habitat too drastically
within a short time-frame. However,
moderate thinning of dense (>60%)
shin oak so that the low canopy is
maintained at 30-60% shrub canopy
can enhance habitat.  Western
Edwards Plateau rangelands com-
prised primarily of mesquite, often
referred to as mesquite f lats, are not
considered Black-capped Vireo habi-
tat; therefore, mesquite control in
these areas will not affect vireos.

When using herbicides, careful
attention to the kinds, amounts, tim-
ing, and application technique will
achieve the best control of target
species at minimum cost.  Precise
application also reduces the risk of
environmental contamination and off-
site effects.  It is best to choose

highly selective individual plant treat-
ment methods, whenever practical, to
avoid damage to desirable shrubs
such as live oak, shin oak, Texas oak,
hackberry, Texas persimmon, sumac,
redbud, and elm.  Herbicides should
always be used in strict accordance
with label directions, including those
for proper storage and disposal of
containers and rinse water.  Herbi-
cide applications should not occur
during the breeding season, except
for basal applications or individual
plant treatment of prickly pear pads.

Carefully planned mechanical
methods of brush management such
as chaining, roller chopping, shred-
ding, hand cutting, hydraulic shear-
ing, grubbing, and tree dozing can be
used to achieve desirable shrub com-
position and to stimulate basal sprout-
ing of key woody species in order to
maintain, enhance, or create vireo
habitat.  If planning these activities in
Bandera, Kerr, Kimble, Real, and
Uvalde counties landowners should
avoid impacts to Tobusch fishhook
cactus (Ancistrocactus tobuschii), a
federally listed endangered plant,
which occurs on similar soils as the
vireo.  As with other habitat manipu-
lation procedures, mechanical meth-
ods should only be used during the
non-breeding season (September-Feb-
ruary) and done in such a way as to
maintain the proper black-capped
vireo vegetation profile.  Remember
that good grazing management and
moderate stocking rates can reduce
woody plant invasion and therefore
the need for expensive brush control
practices.

Finally, although brush manage-
ment practices can be used to change
the structure and composition of veg-
etation so that vireos may occupy the
habitat, landowners should seek tech-
nical assistance when planning brush
management practices in habitat that
is known to be occupied by Black-
capped Vireos.  Since brush manage-
ment activities can affect habitat for
the Golden-cheeked Warbler as well
as the Black-capped Vireo, landown-
ers are encouraged to learn about the
habitat requirements of both endan-
gered songbirds (see TPWD leaflet on
the Golden-cheeked Warbler).

Grazing and Browsing 
Management
Excessive browsing by goats, exotic
animals, and white-tailed deer
destroys the thick woody growth

Black-capped Vireo
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browse plant at “door knob” to “eye
level”, then too much stem and leaf
growth has been removed.  Installa-
tion of structures needed to facilitate
good grazing management; i.e., fenc-
ing, pipelines, water troughs, water
tanks, and ponds, need to avoid
removing vireo habitat, should
include only enough space to allow
for proper operation and mainte-
nance, and need to conduct activities
during the non-nesting period 
(September-February).

Careful management of woody
plants will not only provide for the
habitat needs of Black-capped Vireos,
but will also create high quality habi-
tat for deer and other wildlife as well
as livestock.  Technical assistance in
identifying browse plants and deter-
mining proper use is available from
the Texas Parks and Wildlife Depart-
ment and USDA Natural Resources
Conservation Service.

Reducing Impacts 
From Cowbirds
Brood parasitism by Brown-headed
Cowbirds poses a serious threat to
successful reproduction in some pop-
ulations of Black-capped Vireos.
Research is currently underway to
better understand the impacts of cow-
birds on vireos.  Because livestock
attract cowbirds, management to
reduce cowbird impacts is important
on grazed land.

Because cowbirds are attracted
to easily available sources of food,
avoid spilling or scattering grain.
Supplemental feeding areas should be
moved frequently and kept free from
accumulations of waste grain.  This
would help to prevent sparsely vege-
tated areas of compacted soils, which
also tend to attract cowbirds.

Because cowbirds can be
attracted by the presence of livestock,
grazing management can be used to

remove grazing animals from areas
where vireos nest.  For example, live-
stock can be rotated away from prime
nesting habitat during the breeding
season.  Another option is to graze
stocker cattle during the fall and win-
ter, resting pastures during the
spring/summer nesting season.  Rest-
ing pastures periodically improves
range condition and may also help
reduce nest parasitism.  

Finally, trapping and/or shooting
cowbirds can be very effective in
reducing vireo brood parasitism, since
a single female cowbird can parasitize
hosts over a sizeable area (4-5 acres,
or more).  Mounted mobile traps,
placed near watering sites as livestock
are rotated through pastures, have
been used successfully to reduce cow-
bird numbers.  Properly placed sta-
tionary traps have also proven
effective in reducing cowbird numbers
and parasitism in a local area.  Shoot-
ing cowbirds at places where they
congregate is another option,
although this method is often not
selective for the cowbirds responsible
for the parasitism. Shooting female
cowbirds within Black-capped Vireo
nesting habitat for as little as one
hour a week can reduce parasitism.
Persons trapping cowbirds need to be
certified for the handling of non-tar-
get birds under the general trapping
permit held by TPWD.  Preventing
mortality of non-target birds is very
important, so traps must be carefully
monitored and checked frequently.
Contact Texas Parks and Wildlife
Department for information and assis-
tance in implementing a cowbird con-
trol program.

Habitat Restoration
For landowners in central Texas
wishing to restore or create habitat
for the Black-capped Vireo in areas
currently unoccupied by vireos, the
following suggestions are offered.
One type of restorable habitat is an
open shrubland capable of growing
a diversity of woody plants, where
much of the low-growing cover has
been removed through overbrows-
ing by livestock or deer.  Control-
ling browsing pressure by reducing
animal numbers and providing pas-
ture rest will allow the natural
reestablishment of low-growing
shrub cover needed by vireos.  Pre-
scribed burning and or mechanical
methods described under the Selec-
tive Brush Management section may

be needed to jump start the
resprouting and root sprouting of
trees and shrubs.

Habitat restoration may also be
possible in areas where the shrub
layer has become too tall or dense to
provide good vireo habitat.  In these
areas, well-planned use of controlled
fire or other brush management tech-
niques listed above can reduce over-
all shrub height, stimulate basal
sprouting of shrubs, and reduce
shrub density to produce more favor-
able habitat for vireos. The goal is to
maintain the critical low growing
canopy cover of 30-60%.

Also, in areas where the brush
has become too dense, selective
thinning conducted during the non-
nesting period (September through
February) could be done to produce
a more open habitat.  Carefully
planned brush management could
be used to encourage regeneration
and lateral branching of desirable
shrubs by allowing sunlight to
reach the ground.  The idea is to
restore areas to relatively open,
low-growing shrub/grassland vegeta-
tion that may provide habitat pre-
ferred by vireos.  If planning any of
these activities in Bandera, Kerr,
Kimble, Real, and Uvalde counties
landowners should avoid impacts to
Tobusch fishhook cactus (Ancistro-
cactus tobuschii), a federally listed
endangered plant, which occurs on
similar soils as the vireo.

Currently, there is no strong
evidence to suggest that habitat
manipulation will be necessary on
many parts of the drier western
and southwestern Texas range
(western Edwards Plateau and east-
ern Trans-Pecos) as mature vegeta-
tion communities in these areas are
used successfully by vireos.  Unless
browsing pressure or other cata-
strophic disturbances have elimi-
nated desirable shrub land in these
areas, the only requirement needed
is time.  Fire is of limited use in
lower rainfall areas devoid of fine
fuels and the plant density required
for cost-effective prescribed burns.  

There are a number of agencies
and organizations conducting man-
agement activities benefiting the
vireo that can provide useful infor-
mation and/or assistance to
landowners.  These include Texas
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Parks and Wildlife Department,
USFWS, The Nature Conservancy,
USDA Natural Resources Conserva-
tion Service, and Environmental
Defense.  

Summary
In the Edwards Plateau and other
parts of the range supporting wood-
land or savanna, periodic prescribed
burning and selective brush manage-
ment are very effective in maintain-
ing and creating Black-capped Vireo
habitat.  In all parts of the range, con-
trol of deer and exotic wildlife num-
bers, and good grazing management
practices, including proper stocking
and rotational grazing, are manage-
ment options that can be used to
maintain and enhance habitat for
Black-capped Vireos.  These same
management tools will also maintain
diverse and productive rangelands.  In
addition to providing food, fiber, and
support for rural landowners, well-
managed rangelands provide habitat
for a wide variety of wildlife, and

benefits such as clean water, natural
diversity, and recreational opportuni-
ties for all Texans.

Technical assistance in range and
wildlife management, including graz-
ing management, determination of
proper stocking rates, prescribed
burning, brush management, and
management for endangered species,
is available to landowners and man-
agers by contacting the Texas Parks
and Wildlife Department, USDA Nat-
ural Resources Conservation Service,
or Texas Cooperative Extension.  Fur-
ther guidance and specific questions
concerning Black-capped Vireo
research, endangered species manage-
ment and recovery, and the Endan-
gered Species Act, should be directed
to the U.S. Fish and Wildlife Service
or Texas Parks and Wildlife Depart-
ment.  If, after reading this leaflet,
you are still unsure whether or not
your management plans will
adversely affect the Vireo or its habi-
tat, please contact the U.S. Fish and
Wildlife Service for assistance.

Black-capped Vireo
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1.0 Introduction 
The black-capped vireo (BCVI; Vireo atricapilla) is a migratory bird with a known 

breeding occurrence throughout portions of central Texas, the state of Coahuila in Mexico, and 

isolated areas in Oklahoma. The former breeding range includes a portion of north-central Texas, 

most of central Oklahoma, and south-central Kansas. The bird’s wintering range is on the Pacific 

slope in western Mexico. On November 5, 1987, the species was listed as Endangered under the 

Endangered Species Act (ESA) of 1973, as amended.  The primary threats supporting the 

decision to list the species were habitat loss from development; habitat destruction from the 

grazing of sheep, goats and exotic livestock; and nest parasitism by brown-headed cowbirds 

(Molothrus ater), as determined by the U.S. Fish and Wildlife Service (USFWS) (Ratzlaff 1987). 

A recovery plan was developed in 1991 (USFWS 1991), but critical habitat has not been 

designated, and a status review has not been conducted since the listing.  

The USFWS initiated the review process for the BCVI in February 2005 by issuing a 

notice of review and request for information on the species. The purpose of the scientific review 

effort is to evaluate all scientific and commercial information available on the present status of 

the BCVI. This evaluation will provide the USFWS with the data needed for making 

determinations under a status review as required by Section 4(c)(2) of the ESA.  

 

1.1  Objectives 

According to Section 4(c)(2) of the ESA, the purpose of a 5-year status review is to 

assess the following: (a) whether the present population appears to be declining, stable or 

increasing since the time of listing; (b) whether the threats identified at listing are increased, 

unchanged, reduced or eliminated; and (c) whether there are any new threats to the species.   

 

1.2  Approach 

The overall approach taken was to accumulate, summarize and evaluate the existing 

information on the species. This information is in the form of peer-reviewed scientific literature, 

published reports, expert opinion, unpublished manuscripts, archives of published and 

unpublished data, and a variety of public records. No new data was collected under this effort, 

and new analyses were not conducted beyond the basic and summary statistics required to gain a 

range-wide perspective on the central issues addressed in the status review. Where existing data 
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were not adequate for reaching reliable conclusions, that fact is stated and the apparent gaps in 

information noted. 

This report does not make any recommendations concerning the listing status of the 

species or changes in the listing status. This remains the responsibility of the USFWS.   

 

1.2.1 Review panel 

An eight-person review panel was assembled to assist in identifying relevant information 

and to provide review during the information collection and evaluation process.   

The project principal investigator and staff selected review panel members, who included 

land managers, wildlife biologists and other scientists with expertise appropriate to one or more 

of the issues being evaluated. Members of the review panel are: 

 

Linda Campbell    Don Petty 
Texas Parks and Wildlife Department Texas Farm Bureau 
4200 Smith School Road   P.O. Box 2689 
Austin, Texas 78744    Waco, Texas 76702-2689 
Linda.campbell@tpwd.state.tx.us                   dpetty@txfb.org  
 
David Cimprich    Pat Reardon 
The Nature Conservancy   Texas Wildlife Association 
P.O. Box 5190     P.O. Box 1661 
Fort Hood, TX  76544-0190   Mason, Texas  76856 
dcimprich@tnc.org     Patrick.reardon5@verizon-net   
  
Craig Farquhar    Duane Schlitter 
Texas Parks and Wildlife Department Texas Parks and Wildlife Department 
3000 S. Interstate 35, Suite 100  3000 S. Interstate 35, Suite 100 
Austin, Texas  78704    Austin, Texas  78704 
craig.farquhar@tpwd.state.tx.us  duane.schlitter@tpwd.state.tx.us 
       
Doug Slack     David Wolfe 
Texas A&M University   Environmental Defense 
2258 TAMU     44 East Avenue 
College Station, Texas  77843-2258  Austin, Texas 78701  
d-slack@tamu.edu    dwolfe@environmentaldefense.org 
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The review panel helped the project staff identify data sources and interpret the data 

collected. Panel members developed preliminary assessments in their areas of expertise and 

provided critical review of the evaluations and conclusions contained in the final report.   The 

panel met several times in the course of this project.   

 

1.2.2  External peer review 

The status review process calls for the principal investigator and project staff to seek 

external peer review of the draft final report.   Thus, we sought 3 external reviews of our January 

2006 “Final Draft” from wildlife researchers recommended by the review panel and other 

wildlife professionals.  The detailed reviews were provided to USFWS personnel, and this 

document includes revisions as suggested by those reviews.  We acknowledge the contributions 

from the critical external reviews provided by J.D. Brawn, D. Buehler, and M. Morrison. 
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2.0 Life History 
 
2.1 Introduction 

 This section describes the basic life history of the BCVI, including a summary of the 

species’ documented geographic range, food habits, reproduction and mortality.   

  
2.2 Species Description 

 The BCVI is a small, migratory songbird 10 to 12 cm long (Graber 1957, Grzybowski 

1995, Howell and Webb 1995). It is unique among vireos in being sexually dichromatic (Graber 

1957) and in showing delayed plumage maturation in first-year males (Rohwer et al. 1980). 

Mature males are mostly olive green above and white below with faint greenish-yellow flanks 

(Oberholser 1974, Campbell 1995). The crown and upper half of the head are black, and the 

partial white eye-ring connects with white lores to form “spectacles.” The bill is black, and the 

iris is red in mature males and brownish red or amber in females and immatures (Graber 1957, 

Howell and Webb 1995, Pyle 1997). The plumage of females is duller overall than that of males. 

The heads of females are dark slate gray (USFWS 1991, Campbell 1995, Grzybowski 1995).   

 

2.3 Geographic Range 

In 1986, the known breeding range of the BCVI included portions of Kansas, Oklahoma, 

Texas and central Coahuila, Mexico (Shull 1986). Today, the breeding range no longer appears 

to extend farther north than central Oklahoma, but it apparently extends farther south than was 

previously known (Farquhar and Gonzalez 2005). The information collected for this status 

assessment indicates that the boundaries of the breeding range should be modified to exclude 

Kansas and extend southward through the Mexican state of Nuevo Leon and into the 

southwestern part of Tamaulipas (Fig. 2.1). The information collected for the succeeding 

sections supports this description of the bird’s present range. Since its listing, the species has not 

been known to occur outside this range. The wintering range for the species is not as well 

documented but appears to be along the Pacific coast of Mexico from approximately 27 degrees 

to 16 degrees latitude (Fig. 2.1).  For reference throughout this document, the species’ U.S. 

breeding range is divided into geographic units (Fig. 2.1) as suggested by the Population and 

Habitat Viability Assessment Report (USFWS 1996).  
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Breeding range in Mexico.  Prior to recent observations by Farquhar and Gonzalez 

(2005), the species was not confirmed to breed farther south than central Coahuila, Mexico 

(Renardo 1886, Moore 1938, Miller 1955, Van Hoose 1955, Graber 1961, Wauer and Ligon 

1977, Benson and Benson 1990). Until recently, the only evidence of breeding south of Coahuila 

was unconfirmed single records from Tamaulipas (Phillips 1911), San Luis Potosi (Davis in 

Graber 1961), and Nuevo Leon (compiled in Marshall et al. 1984 and Marshall et al. 1985). 

Recent records document breeding in Nuevo Leon (in Bustamante; the first confirmed Mexican 

breeding records outside of Coahuila; Farquhar et al. 2003) and in southwestern Tamaulipas 

(Palmillas; Farquhar and Gonzalez 2005). The Tamaulipas records (approximately 20 adult 

BCVIs and four fledglings) are at least 700 km south of the previous confirmed southern records 

from Coahuila; they are also the first documented breeding records for this species south of the 

Tropic of Cancer (Farquhar and Gonzalez 2005). Based on these recent reports from northeastern 

Mexico, the known breeding range in Mexico has been extended southward, producing a 

distribution map as seen in Figure 2.1. 

Winter range in Mexico.  The known non-breeding, winter range consists of an 

elongated and patchily distributed area along the Pacific slopes of the Sierra Madre Occidental 

Mountains in Mexico, extending from southern Sonora to Oaxaca (Fig. 2.1). Marshall et al. 

(1985) discussed the winter range as including the Mexican states of Sonora, Durango, Sinaloa, 

Nayarit, Jalisco, Michoacan, Guerrero, Oaxaca and possibly Hidalgo. There is no evidence that 

BCVIs winter in Hidalgo (the lone record was of a probable migrant in mid-October [Marshall et 

al. 1985]), but the other states listed by Marshall et al. (1985) are accurate, although one 

additional state where the species is known to winter (Colima) is absent from their list. Mexican 

states where occurrence has been documented include Sonora (Russell and Morrison 1996), 

Sinaloa (Graber 1957, Graber 1961, Marshall et al. 1985, Howell 1999, Powell unpublished 

data), Durango (Graber 1957, Howell and Webb 1995, Powell unpublished data), Nayarit 

(Marshall et al. 1985, Howell 1999, Powell unpublished data), Jalisco (Hutto 1989, Hutto 1994, 

Howell 1999, Powell unpublished data), Colima (Howell 1999, Powell unpublished data), 

Michoacan (Howell and Webb 1995), Mexico (probable migrant; Escalona et al. 1995), Guerrero 

(Howell and Webb 1995), and Oaxaca (Binford 1989, Howell 1999). With the exception of 

Sonora, there are also specimen records from the same states (Appendix B). 
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Most of the non-breeding records are concentrated in Sinaloa and Nayarit, and this area 

has been described as the center of the wintering grounds (Graber 1961). However, Sinaloa and 

Nayarit were the states most heavily surveyed during previous studies, so the large proportion of 

records in those states may largely be an artifact of sampling effort. Recent research indicates 

that the birds may be most heavily distributed in the states of Sinaloa, Nayarit, Jalisco and 

Colima (Powell, unpublished data).   

Migration. Moore (1938) commented that the scarcity of BCVI records from Sonora 

suggests that the birds cross the tableland through Chihuahua and descend through the canyons 

of southwestern Chihuahua and Durango to the coast. Graber (1961) agreed with the idea of such 

a route, but she visited the area and found no evidence of habitat suitable for BCVIs. Marshall et 

al. (1985) and Farquhar and Gonzalez (2005) also doubted the likelihood of this migratory route 

because of the mountainous terrain and the xeric conditions along the way, even though it would 

be the shortest linear route between the wintering areas and the breeding grounds in Texas and 

Oklahoma. Graber (1961) stated that scattered records of BCVIs from high elevations (one as 

high as 9,500 feet) suggest the possibility of a migratory route over the mountains. Moore’s 

(1938) proposal was made prior to the discovery of the currently known breeding range in 

Mexico. Farquhar and Gonzalez (2005) thus suggested that these southern populations might 

instead migrate across the shrubby, submontane vegetation associated with the Volcanic Belt 

Pine-Oak Forests.  Similarly, Marshall et al. (1985) examined specimen and site records of 

BCVIs during migration and proposed the possibility of a route around the edge of the plateau to 

the south, along or parallel to the Sierra Madre Oriental.   

 Black-capped vireos begin to depart from the breeding grounds in late August and 

September, with the young birds leaving first, followed by the adult females and then the adult 

males (Graber 1961, Marshall et al. 1985). In the spring, they arrive on the breeding grounds 

about a week after the average date of the last frost (Graber 1961), which is usually from mid-

March to mid-April in Texas and approximately 10 days later in Oklahoma (Campbell 1995, 

Grzybowski 1995). Males typically arrive about a week or two before females and first-year 

males to select their territories (Graber 1961, Campbell 1995).   
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2.4 Nesting and Reproduction 

Nesting begins shortly after the females arrive on the breeding grounds (Graber 1961). 

Males sing to attract mates and defend territories, which usually range in size from 1 or 2 

hectares (ha; mean=1.5; Graber 1961) to 10 ha (mean=3.6 ha; Tazik 1991b). Pairs form after a 

brief courtship (less than 1 to 2 days). Pairs remain socially monogamous throughout the 

breeding season and select nesting sites together (Grzybowski 1995). It takes 2 to 9 days for 

females to construct the cup-shaped nests, which are suspended in the forks of shrubs in dense 

underbrush from 0.2 to 3.0 m (usually 0.5 to 2.0 m) above the ground (Campbell 1995, 

Grzybowski 1995).   

The first egg is usually laid 2 days after nest completion; additional eggs are laid on each 

subsequent day (Graber 1961). The first nesting attempt usually results in three to four eggs, 

while later clutches may only contain two to three eggs (Campbell 1995).  Incubation takes 14 to 

17 days, with both males and females sharing incubation duties. Likewise, both males and 

females share the responsibility of feeding the chicks, which leave the nest 10 to 12 days after 

hatching (Campbell 1995). 
 

2.5 Food Habits and Foraging Behavior 

Black-capped vireos are opportunistic gleaners of insects (Graber 1961). Their spring and 

summer diet consists primarily of insect larvae, most of which are of the Order Lepidoptera 

(Graber 1961, Grzybowski 1995). The stomach contents from eight BCVIs captured range-wide 

during the breeding season was composed of Arthropods (94.1 percent) and seeds (5.9 percent), 

with major items including Lepidoptera adults (16.2 percent) and larvae (13.2 percent), 

Coleoptera (30.9 percent), Homoptera (10.3 percent), and Arachnida (Araneida; 7.4 percent) 

(Graber 1957, Graber 1961).  The fall and winter diet appears to include a wider array of insect 

matter, as well as vegetable matter (primarily seeds, but possibly fruits as well), although data on 

this subject are very limited (Graber 1961, Powell personal observation).  These data only supply 

limited information upon which to base management.  

Both males and females forage in woody vegetation at all levels and seem to prefer 

deciduous substrates (especially oaks) (Graber 1961, Grzybowski 1995). Foraging behavior 

typically involves gleaning from leaves, twigs and small branches, as well as from the trunks of 

trees (Grzybowski 1995).   
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2.6       Survivorship and Mortality 

Estimates of adult annual survivorship are variable. Based on returns of color-banded 

birds at Kerr Wildlife Management Area (WMA), the annual survivorship of adult males was 

estimated at 0.55 to 0.75 (Grzybowski 1991). Estimates of annual survival rates for adult males 

at Dolan Falls, Texas was 0.68 (n=63), while at Fort Hood, Texas it was 0.40 (n=884) (Alldredge 

et al. 2003).  Population viability analysis (PVA) models for BCVI have used values of 0.57 for 

annual adult survival rates (USFWS 1996, Parysow and Tazik 2002).  The above estimates were 

all derived from return rates, and should therefore be considered as minimum survival rates.    

Adult female survivorship is not well established, but is likely to be lower than for males 

because sex ratios favor males (Grzybowski 1995). Juvenile survivorship also is not well 

established, but it has been suggested by Grzybowski (1995) to be higher than that of adults.  

Data of Alldredge et al. (2003) suggested hatch year survival rates of 0.17 (n=822), but these 

results may be due to high natal dispersal, which is a common trait of neotropical migrants 

(Villard et al 1995). Population viability analysis (PVA) models for BCVI have used values of 

0.43 for juvenile survival rates (USFWS 1996, Parysow and Tazik 2002).   

The most common predators of free-flying BCVIs are snakes and accipiters, although 

little data are available on this (Grzybowski 1995).  Nests are frequently lost to predation. Of 225 

eggs at sites in Oklahoma and Texas, 31 (14 percent) were believed lost to predators (Graber 

1961). At Fort Hood (where cowbird removal has reduced nest loss from parasitism and 

subsequent nest abandonment), depredation was the largest cause of nest failure in 2004, 

accounting for 82 percent of the unsuccessful nests (n=166) and 44 percent of all nests (n=312) 

(Cimprich 2004).  At Fort Hood, a nest-monitoring study from 1998 to 2001 found that snakes 

and fire ants (Solenopsis spp.) were the leading predators, accounting for 38 percent and 31 

percent, respectively, of all depredated nests (n=48) (Stake and Cimprich 2003). Other nest 

predators in the Fort Hood study included avian predators (19 percent of depredated nests) and 

mammalian predators (11 percent).  The fact that predation appears to increase when cowbird 

parasitism is decreased through removal programs suggests that predation by snakes and fire ants 

might limit some populations when cowbird parasitism is reduced.   
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Figure 2.1.  Currently known breeding and wintering ranges for the Black-capped Vireo with recovery 
regions as suggested for revision by the Population and Habitat Viability Assessment Report (USFWS 
1996.  Ranges are generalized for all known locations since time of listing.  Note:Black outlines in the 
Texas range of the species represent recovery units. 
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3.0 Habitat Characteristics and Availability 
 

3.1  Introduction 

Here we discuss general characteristics of BCVI breeding habitat, nest site 

characteristics, and factors influencing habitat suitability, including the role of fire. Following 

that are estimates of the amount of habitat suitable for BCVIs in Texas and Oklahoma and an 

overview of known BCVI habitat relationships on the breeding and wintering grounds in 

Mexico. More information is available for breeding habitat than for wintering grounds.   

 

3.2  Limitations 

Ideally, the characteristics and availability of habitat should be considered at various 

scales: the landscape scale, the patch scale, and nest location. The monitoring of habitat 

suitability at the landscape scale would provide a metric for assessing the conservation status of 

the species. However, landscape-scale habitat information for the BCVI is severely limited.  

While there is much more information at the habitat patch and nest location scales, its utility is 

largely confined to site-specific management implications and it is not of much direct use in 

determining the status of the species.     

    

3.3 Habitat Availability at the Landscape Scale  

 Estimates of the amount of suitable habitat at the landscape scale are generally made with 

the aid of remotely sensed data and data-intensive GIS analyses. The use of habitat modeling and 

remote sensing to construct habitat suitability models for BCVIs has been limited, partly because 

of the difficulty of distinguishing canopy-to-ground foliage cover, which is necessary for 

identifying suitable BCVI habitats.  Recently, Light Detection and Ranging (LIDAR) was used 

at Fort Hood to describe and locate potential BCVI habitat patches based on size, shape, and 

vertical structure of vegetation (Leyva et al. 2004).  Overall accuracy in classifying habitat 

(BCVI habitat and non-habitat) in this preliminary study was only 69% (n=199).  Although this 

methodology is limited by expense and availability, its use may hold promise for future work.  

The only wide-ranging estimates of suitable habitat for the species come from a recent 

USFWS Biological Opinion for brush management in Texas (USFWS 2004). The assessment 
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relied heavily upon roadside surveys of 53 Texas counties conducted between July 1996 and 

August 1998 (Maresh et al. 1999, Maresh and Rowell 2000). In each of these counties (except 

Dallas County), two 30-mile transects were surveyed for BCVIs and estimates were made of the 

potential suitable habitat within the survey transects. The estimates of potential habitat within 

each county were then made by extrapolating the estimates from roadside surveys with USGS 

topographic maps. One exception to this was Dallas County, where no roadside surveys were 

conducted. Instead, potential habitat was estimated from an assessment of USGS topographic 

maps of areas of known occurrence within the county.  

In three other counties (Montague, Brewster and Pecos), no roadside habitat segments 

were recorded (Maresh et al. 1999, Maresh and Rowell 2000), so potential habitat was estimated 

from an examination of topographic maps and recent site visits (USFWS 2004). Table 3.1 

presents the habitat assessments from the Biological Opinion. It includes the estimated 

approximate land area by county, the area of potential BCVI habitat, and the proportion of total 

county land area potentially suitable as BCVI habitat. 

According to the habitat assessments in Table 3.1, the 53 counties inventoried contained 

approximately 1.45 million acres of potential suitable habitat. This is equivalent to about 3.3 

percent of the total land area considered. The estimate was made to support decisions concerning 

the amounts of potential habitat that might be manipulated by brush management during any one 

year. It should be mentioned, however, that the survey routes were chosen specifically to include 

areas of known or “most likely” BCVI occurrence, thus limiting the statistical rigor of the study 

and likely resulting in overestimates of occupied and potential suitable habitat.  Furthermore, this 

estimate did not consider variation in habitat quality or variance for determining statistical 

confidence, and it is not comparable to any data collected in previous years. So, while this 

assessment was informative for the process of forming a Biological Opinion for the incidental 

take associated with brush management, it is of limited value in comparing current available 

habitat against the available habitat at time of listing.  Also, due to the lack of statistical 

reliability or the random selection of survey routes, these estimates should be interpreted with 

caution. We found no estimates of suitable BCVI habitat available for either Oklahoma or 

Mexico. 
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3.4 Patch-level Habitat Characteristics  

U.S. range.  In Texas and Oklahoma, suitable BCVI habitat is characterized by a patchy 

distribution of low, scrubby growth made up mostly of deciduous woody shrubs and trees of 

irregular height (Graber 1961). When compared with adjacent habitats, the habitats in BCVI 

territories have a higher density of deciduous vegetation less than 2 m in height (Grzybowski et 

al. 1994).  In an analysis of habitat across Texas and Oklahoma, deciduous cover around BCVI 

nests was typically 30 to 45 percent across the range, while total woody cover, including junipers 

(Juniperus spp.), was 36 to 55 percent (Grzybowski et al. 1994). Similarly, Juarez (2004) found 

average canopy cover by low-growing (less than 1.5 m) shrubs to be 18.6 percent at sites 

occupied by singing males during the breeding season, which was more than double that found at 

sites not known to be occupied.   

  Where there is low-growing, deciduous cover, BCVIs are more likely to occupy areas 

with sparser cover by Juniperus spp. (Grzybowski et al. 1994, Juarez 2004). For example, on 

private ranch land in Coryell and Hamilton Counties in Texas, singing males were found on sites 

with an average juniper cover of 9.3 percent (Ashe juniper, J. ashei, less than 3 m high), while 

sites with a cover of 19.6 percent were unoccupied (Juarez 2004). 

Recent work conducted at Fort Hood suggests that habitat may be a limiting factor for 

BCVI (Noa 2005).  Black-capped vireo abundance and age structure were compared between 

two habitat types – shrubland habitat and scattered patches of shrubby vegetation centered on 

one or several large trees (resulting from armored vehicle traffic) – over a 2-year period.  The 

latter had a lower abundance of BCVI (n=63) than did the shrubland habitats (n=115) and a 

higher percentage of second-year males (49% vs.32%), suggesting that young BCVI may use 

lower quality habitats (Noa 2005).  Grzybowski et al. (1994) also reported areas of suboptimal 

BCVI habitat that had higher ratios of second-year males, and it is not uncommon that younger 

males should occupy habitat that is less than optimal (Holmes et al. 1996, Petit and Petit 1996). 

Mexican breeding range. Black-capped vireo populations in northern and central 

Coahuila have been described as occupying a mountainous zone with scrub-oak vegetation 

(Marshall et al. 1985, Grzybowski 1995). Throughout this region, distinct altitude-dependant 

vegetation belts occur (Miller 1955, Benson and Benson 1990).  Graber (1961) described the 

habitat in Sierra Padilla, Coahuila as similar to that described by Lesueur (1945) for isolated 

limestone Sierras in northeastern Chihuahua, where the lowest oaks (Quercus spp.) appear at 
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5,600 feet, junipers grow at 5,800 feet, and a few large pines (Pinus spp.) grow on isolated 

ridges. As Graber (1961) described it, the habitat in Sierra Madera in Coahuila was similar to 

that at Sierra Padilla, where pine forests were more prevalent at the higher slopes, and similar to 

the descriptions of the Sierra del Carmen by Miller (1955). Black-capped vireos were found only 

on dry, limestone hillsides with thick mats of vegetation 3 to 5 feet high (Graber 1961). 

Benson and Benson (1990) described the lowland habitat as desert shrub that extended 

from the base of the mountains up to the mouths of the canyons. Above this was habitat 

described as “montane low forest” (Muller 1947); it was dominated by live and deciduous oaks, 

as well as pinyon pine (P. monophylla), juniper, walnut (Juglans spp.) and elm (Ulmus spp.). 

Benson and Benson (1990) described the elevations above 1,300 m as pine-oak woodlands 

(primarily Ponderosa pine; P. ponderosa) with dense shinnery oak (Q. havardii). Above 2,000 

m, mesas dominated by conifers were typical. Howell and Webb (1995) described BCVI habitat 

in Mexico as arid to semiarid scrub, especially with oaks, and they noted that the birds 

commonly nest at low to mid-levels in brush or scrubby trees.   

 Much of the vegetation suitable for BCVIs across the Mexican breeding sites in Coahuila, 

Nuevo Leon and Tamaulipas states can be characterized as either Tamaulipan thornscrub or 

submontane pine-oak chaparral (Farquhar and Gonzalez 2005). Tamaulipan thornscrub is a xeric 

habitat typically found below 1,000 m where the vegetation is patchy and low-growing (less than 

3 m) as in large areas of west Texas (e.g., Big Bend National Park, Dolan Falls Ranch, and 

Devils River State Natural Area).  The persistence of BCVI habitat in Tamaulipan thornscrub 

habitat type does not appear to depend on fire. The submontane pine-oak chaparral is found at 

higher elevations and is generally associated with foothills and the lower slopes of the Sierra 

Madre Oriental (western slopes in Nuevo Leon and Tamaulipas).  The persistence of BCVI 

habitat in the submontane pine-oak chaparral, (consisting of low-growing oaks, sumacs [Rhus 

spp.], junipers and sotol [Dasylirion wheeleri]) may depend on fire to retard secondary 

succession (Farquhar and Gonzalez 2005). Interspersed among these areas are rocky slopes with 

shallow soils that are unable to support trees with deep roots; fire is probably not necessary to 

maintain the habitat in these areas (Farquhar and Gonzalez 2005).  

Mexican wintering range. The winter range of the BCVI has received little attention, so 

there is only limited information about it. Graber (1957, 1961) qualitatively assessed wintering 

habitat requirements, determining that they are complex and have a wider range of vegetation 
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types than do the breeding grounds. Based on her observations (which were restricted to sites in 

Sinaloa and Nayarit states), birds chose both arid scrub 0.75 to 3.0 m high (southern Sinaloa) and 

mesic, luxurious, secondary growth with a richness of plant species (coastal Nayarit). The latter 

plant community was suspected to have resulted from widespread clearing; it appeared to be 

particularly favored by the BCVI. Howell and Webb (1995) described wintering BCVI habitat as 

either arid to semiarid scrub (especially where there are oaks) or humid, brushy, secondary 

growth and forest edge. 

During research in the winters of 2002-2003 and 2003-2004, BCVIs (n=56) in Sinaloa, 

Durango, Nayarit, Jalisco and Colima states selected habitat with significantly less canopy cover, 

denser shrubs and steeper slopes than random habitat points (Powell, unpublished data). This 

research confirmed the general assessments by Graber (1961) and Howell and Webb (1995) that 

BCVIs selected both mesic secondary growth and xeric scrub, although they used a variety of 

other habitat types as well, including shade coffee plantations, thorn forest, riparian forest, pine-

oak forest and deciduous forest. Black-capped vireos were also found at a variety of altitudes 

from sea level to 1,462 m (4,798 feet), with a mean altitude of 585 ± 101 m (n=56) (Powell, 

unpublished data). 

 

3.5 Nest Site Characteristics  

Black-capped vireos construct their nests relatively near the ground, with most nests (90 

percent) occurring 0.4 to 1.25 m above ground level (Grzybowski 1986). Low-growing branches 

of several species of oaks (Quercus spp.) provide the majority of known nesting substrates 

(Graber 1957, Tazik et al. 1989, Grzybowski et al. 1994).   

Within habitat patches, BCVI nest sites tend to be in deciduous vegetation in areas with 

no more than 69 percent woody cover, considerable edge density (transitions among 2 or more 

patch types), and heavy foliage cover below 2 m (Bailey 2005). According to Grzybowski et al. 

(1994), the woody canopy cover immediately adjacent to BCVI nests is 35 to 55 percent across 

the species range. Most of the cover is deciduous (39.7 percent deciduous cover ± 13.81) rather 

than juniper (7.6 percent juniper cover ± 8.66). While juniper is occasionally used for nest 

locations, it is generally underused relative to availability in Texas and Oklahoma (Grzybowski 
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1986, Tazik and Cornelius 1989, Tazik et al. 1989, Grzybowski 1995, Bailey 2005)1. In breeding 

habitats at Fort Hood, Bailey (2005) found that BCVIs were almost three times (283 percent) 

more likely to nest in deciduous cover than in juniper.   

 Blackjack oak (Q.  marilandica), shin oak (Q. sinuata), Spanish oak (Q. texana), plateau 

live oak (Q. mohriana) and Vasey oak (Q. pungens var. vaseyana) are the most frequently used 

species at nesting sites in Texas and Oklahoma (Graber 1957, Tazik et al. 1989, Grzybowski et 

al. 1994). Other common species in Texas and Oklahoma that compose the deciduous cover in 

BCVI habitat include sumac, Texas persimmon (Diospyros texana), roughleaf dogwood (Cornus 

drummondi) and redbud (Cercis canadensis) (Grzybowski 1995).  Other species common to 

BCVI habitat include Texas ash (Fraxinus texensis) and Mexican buckeye (Ungnadia speciosa).  

At sites in northern Mexico, common species include oaks (Q. grisea and Q. laceyi in Coahuila, 

Q. invaginata and Q. fusiformis in Nuevo Leon) and sumac (R. virens) (Farquhar and Gonzalez 

2005). 

 

3.6 Factors Influencing Habitat Suitability 

Suitable habitat for the species results from the combined effects of drought, periodic 

fire, and grazing pressures interacting with site characteristics such as landform, topography and 

dominant vegetation type.  Depending on climate and other physical factors, the proper 

conditions for breeding habitat can be relatively short-lived. Fire, and in some cases moderate 

browsing by wildlife and livestock, can maintain suitable successional stages for the 

development of breeding habitats (Ratzlaff 1987). As a consequence, BCVIs are often found in 

areas with recent histories of fire, and the highest BCVI concentrations typically occur in areas 

recovering from a hot fire (Graber 1957, Marshall et al. 1985, Grzybowski et al. 1994). Under 

the proper burning conditions, fires can kill or retard invading junipers and favor the regrowth of 

fire-adapted oak and sumac species, thus providing the areas of dense, low foliage required by 

BCVIs (USFWS 1991, Campbell 1995, Grzybowski 1995).   

 Where there is moist soil, as is commonly found in the eastern two-thirds of the breeding 

range, BCVI habitat changes through succession into closed-canopy hardwood forest 

(Grzybowski et al. 1984). Some BCVI territories, however, are located on steep slopes where the 

                                                 
1 We found no quantified data on nest-site characteristics in Mexico.   
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shallow soils slow succession and the microclimate perpetuates the clumping of vegetation 

suitable for BCVI habitat (Graber 1961). In general, the habitats used by BCVIs in southwestern 

Texas and northeastern Mexico are less influenced by succession than the areas in the northern 

and eastern portions of the range (Farquhar and Gonzalez 2005). Some areas of Mexico (i.e., 

Rancho La Escondida, Coahuila) do contain deep-soiled, shrubby oak BCVI habitat adjacent to 

fire-dependent pine forest. Although these habitat areas are affected by the fires, it is not thought 

that managing them with fire would be necessary to maintain BCVI habitat (Farquhar and 

Gonzalez 2005). 

Marshall et al. (1985) also noted that in some areas (e.g., Kerr County, Texas) browsing 

by white-tailed deer can actually maintain a low-growth form of preferred nest substrates such as 

shinnery oak. However, if white-tailed deer populations exceed an areas’ “carrying capacity,” the 

resultant overbrowsing can diminish habitat suitability for BCVIs. 

Experimental work by Ward and Schlossberg (2004) at Fort Hood, produced evidence  

that BCVIs are attracted to specific sites by recorded vireo vocalizations.  Their results suggest 

that BCVIs may use vocalizations as a cue in identifying areas suitable as breeding habitats, thus 

implying that artificial stimuli may be used as a conservation tool for the species.        

 Influence of fire. The absence of fire on many rangelands and woodlands has led to the 

degradation of much potential BCVI habitat by allowing successional advancement and the 

encroachment of junipers. In the Edwards Plateau of Texas, the absence of fire has contributed to 

the encroachment of Ashe juniper onto open woodlands (Smeins and Merrill 1988). Recurring 

rangeland fires were a primary influence in the development of an oak-dominated plant 

community throughout much of the species range; the suppression of fire contributes to juniper 

invasion and dominance (Gehlbach 1988).  Therefore, fire is important in creating and 

maintaining BCVI habitat across much of the eastern and northern portions of the species’ 

breeding range (Graber 1961, Shaw et al. 1989, Benson and Benson 1990, USFWS 1991).   

 Several studies have addressed the effects of fire on BCVI populations and have 

attempted to estimate the time interval at which BCVI occupancy or re-occupancy occurs. Black-

capped vireos fully recolonized burned areas the second year post-burn at Wichita Mountains 

Wildlife Refuge (WR) (Grzybowski 1989, Grzybowski 1990a), and early results from Fort 

Hood, Texas suggested a similar interval (Tazik et al. 1993). Modeling efforts at Fort Hood 

yielded a prediction that 72 percent of a burned area would be suitable for BCVI occupancy 3 
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years after a burn (Koloszar and Horne 2000). Results from a large fire at Fort Hood indicated 

that BCVIs were still increasing in abundance until at least 7 years after the fire (Cimprich 

2002). A more recent study at Kerr WMA found that 53.8 percent of winter prescribed burns 

resulted in increased BCVI use within the same year as the burn, and 92.1 percent of the burns 

coincided with greater BCVI use within 2 years post fire (Dufault 2004). While cowbird control, 

deer management, and grazing management may have combined to influence habitat use, 

Dufault (2004) estimated that 81 percent of the increased use 1 year following a burn could be 

directly attributed to fire. At 2 and 3 years post-burn, these figures were 78 and 67 percent, 

respectively. Overall, as noted by Dufault (2004), surveys from Kerr WMA documented an 

increase in singing males from 27 to 445 during the period 1986 to 20032. This increase was 

attributed to the prominent influence of prescribed fire combined with brush management, 

grazing management, white-tailed deer population control, and cowbird removal.   

In addition to controlled studies, some wildfires also have provided opportunities for 

monitoring post-burn occupancy and re-occupancy. The most notable of these opportunities was 

at Fort Hood, where crown fires burned 4,015 ha (9,917 acres) in February 1996, including 508 

ha (1,255 acres) of BCVI habitat (Goering 1998, Hayden et al. 1999). Since then, BCVI 

abundance has increased on the burned areas while remaining relatively constant on unburned 

areas of the base (Cimprich 2002). Black-capped vireo abundance increased dramatically 

between 3 and 4 years after the fire. At 6 years post-burn, there were twice as many point-count 

detections of BCVIs on burned areas as on unburned areas (Cimprich 2002). Furthermore, 

BCVIs were detected at a greater percentage of survey points in the burned areas than elsewhere 

(88 percent vs. 66 percent). 

A variety of burn intervals have been suggested for maintaining BCVI habitat, including 

4 to 7 years (Campbell 1995), 4 to 10 years (Beardmore et al. 1996), and 25 years (Tazik et al. 

1993). Long-term data from Fort Hood and Kerr WMA suggest that the residual influence of fire 

in creating suitable BCVI habitat may last as long as 20 to 30 years (Tazik et al. 1993, Dufault 

2004). However, taking into account the variability in climate and other physical factors across 

the species range, the actual post-burn use by BCVIs on any one site is likely to be influenced by 

the season in which the fire occurred, the burning conditions, and the weather patterns after the 

fire.  

                                                 
2 As of 2005, there were 358 known singing males on Kerr WMA. 
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Table 3.1.  Approximate land area, by Texas county, within each black-capped vireo recovery region; 
estimated acreage of potential black-capped vireo habitat; and percent of county acreage suitable for 
BCVI habitat. Table adapted from USFWS (2004), based on roadside survey data from Maresh et al. 
(1999) and Maresh and Rowell (2000).  See text for description of limitations of these data. 
 

Recovery Region/County County land area 
(acres) 

Potential suitable habitat  
(acres)                (%) 

Region 1    
   Bell 611,325 11,004 1.80% 
   Bosque 632,814 7,594 1.20% 
   Brown 603,915 36,235 6.00% 
   Burnet 637,260 11,683 1.80% 
   Coleman 806,208 20,155 2.50% 
   Comanche 599,963 10,999 1.80% 
   Coryell 672,828 4,486 0.70% 
   Dallas 580,549 900 1 0.20% 
   Erath 695,058 15,060 2.20% 
   Hamilton 534,508 9,799 1.80% 
   Hood 269,724 3,147 1.20% 
   Johnson 466,583 0 0.00% 
   Lampasas 455,468 4,555 1.00% 
   Mills 478,686 1,596 0.30% 
   Montague 590,662 100 1 0.20% 
   Palo Pinto 609,596 11,176 1.80% 
   Parker 577,980 963 0.20% 
   Somervell 119,795 1,198 1.00% 
   Stephens 572,299 7,631 1.30% 
   Travis 632,814 6,328 1.00% 
   Williamson 718,276 9,577 1.30% 
Region 1 Total 11,866,311 173,186 1.47% 
    
Region 2    
   Bandera 506,597 7,599 1.50% 
   Bexar 797,563 47,854 6.00% 
   Blanco 454,974 2,275 0.50% 
   Comal 359,138 3,591 1.00% 
   Edwards 1,356,030 70,062 5.20% 
   Gillespie 678,756 58,826 8.70% 
   Hays 433,732 23,855 5.50% 
   Kendall 423,852 4,945 1.20% 
   Kerr 707,655 53,074 7.50% 
   Kimble 800,033 36,001 4.50% 
   Kinney 872,157 62,505 7.20% 
   Llano 597,987 1,993 0.30% 
   Mason 596,258 35,775 6.00% 
   McCulloch 684,190 62,717 9.20% 
   Medina 849,433 62,292 7.30% 
   Menard 582,920 30,118 5.20% 
   Real 447,811 31,347 7.00% 
   San Saba 725,686 6,047 0.80% 
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Recovery Region/County County land area 
(acres) 

Potential suitable habitat  
(acres)                (%) 

   Schleicher 838,318 1,397 0.20% 
   Sutton 929,955 46,498 5.00% 
   Uvalde 995,657 29,870 3.00% 
Region 2 Total 14,638,702 678,641 4.60% 
     
Region 3    
   Coke 575,016 25,876 4.50% 
   Concho 634,296 10,572 1.70% 
   Irion 672,581 0 0.00% 
   Nolan 583,414 37,922 6.50% 
   Runnels 672,087 8,961 1.30% 
   Sterling 590,577 11,812 2.00% 
   Taylor 585,637 9,761 1.70% 
   Tom Green 973,674 17,851 1.80% 
Region 3 Total 5,287,282 122,755 2.30% 
     
Region 4    
   Brewster 3,961,633 1100 1 0.03% 
   Crockett 1,795,937 125,716 7.00% 
   Pecos 3,047,486 750 1 0.00% 
   Terrell 1,508,182 2,514 0.20% 
   Val Verde 2,028,117 344,780 17.00% 
Region 4 Total 12,341,355 473,010 3.85% 
     
TOTAL 44,133,650 1,450,442 3.29% 
1 Habitat area determined from site visits and examination of USGS 1:24,000 
topographic maps (Maresh in USFWS 2004). 
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4.0 Population Status 
4.1 Introduction 

In this section is an accounting of the known population of BCVI. Ideally, such an 

assessment would be used to compare against previous range-wide reviews to yield conclusions 

concerning trends within recovery regions3 and across the range at large. However, with the 

notable exception of four relatively well-surveyed areas, there are little data upon which to draw 

firm conclusions concerning the overall population.  We do draw some conclusions concerning 

the changes in the known population of the species; and inasmuch as a large proportion of this 

known population is concentrated on a few sites, we draw some conclusions concerning the 

trends on those areas.         

The occurrence and abundance data available are primarily for the U.S. breeding range of 

the species. We do, however, include some recent information on the bird’s breeding range in 

Mexico.  

 

4.2  Approach 

The approach we have taken here is to assemble the most recent information available 

across the BCVI’s present distribution. For this, we collected all available federal aid reports 

from the U.S. Fish and Wildlife Service. We consulted all published and available unpublished 

records for the species. We sought additional recent data by corresponding with state wildlife 

biologists, consultants and land managers throughout the species range. To compare current 

known populations with previous known populations, we draw heavily on information assembled 

for the Population and Habitat Viability Assessment Report (USFWS 1996) and on the status 

assessments used in preparing the original listing proposal (Marshall et al. 1985, Grzybowski 

1985a).   

                                                 
3 Here we use the most recent recovery regions (or “recovery units”) as described in the black-
capped vireo population and habitat viability assessment report (USFWS 1996), and these are 
slightly different from those described in the 1991 recovery plan for the species (USFWS 1991).  
The 1996 assessment described recovery regions limited to the species’ breeding range in Texas, 
so we additionally refer to the breeding ranges in Oklahoma and Mexico as regions.  These are 
also referred to as Recovery region 1- “North-central Texas”, Recovery region 2- “Edwards 
Plateau”, Recovery region 3- “Concho Valley”, and Recovery region 4- “Southwest and Trans-
Pecos” (USFWS 2004). 
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With few exceptions, these data are collected and expressed as direct counts of male birds 

observed during the breeding season, although some workers expressed occurrence as “pairs” or 

“territories.” For the purpose of the present work, we treat males, pairs and territories as 

equivalent measures of a breeding unit. Because of inconsistent protocol in species surveys over 

the years, we used only direct count information where available. Where it appears that a worker 

estimated a “range” of individual males for an area, we have taken the conservative approach and 

used only the lowest number reported.  

  

4.3 Known Breeding Populations 

At the time of listing, the total known population of BCVIs across the bird’s breeding 

range was approximately 350 adult birds, including about 191 breeding pairs (Marshall et al. 

1985). These numbers comprised 45 to 50 adults, representing about 12 breeding pairs, from four 

counties in Oklahoma; 280 adults, representing 168 breeding pairs, from 33 sites across 21 

counties in Texas; and 24 adults, representing 19 breeding pairs, in Coahuila, Mexico. These 

counts were based on a combination of records assembled for an earlier status review (Marshall 

et al. 1985), including surveys in Oklahoma by Grzybowski (1985), and are essentially the 

figures cited in the proposal that the species be listed as Endangered (Shull 1986). While the 

BCVI was once considered common in Comanche County, Kansas (Goss 1891) and the original 

listing included Kansas as part of the historic range (Ratzlaff 1987), there have been no known 

occurrences of BCVI in Kansas since at least 1956 (Tordoff 1956, Graber 1961).   

In 1995, participants in a workshop sponsored by the U.S. Fish and Wildlife Service 

gathered the known recorded observations of BCVIs throughout the species’ U.S. breeding range 

from 1990 to 1995. The resulting county-by-county records represent the minimum breeding 

population known for an area. This effort yielded a total count of 1,803 males–1,636 males from 

40 counties in Texas and 170 males from three counties in Oklahoma (USFWS 1996).  

For the present status assessment, we gathered a similar dataset of observations recorded 

from 1996 to 2005, where we used only the most recent data from any one site (i.e., records 

represent the most recent set of observations, but are not cumulative among years). This dataset 

is similar in quality to that of the 1996 U.S. Fish and Wildlife Service dataset.  For the period 

1996 to 2005, the total count of breeding males was 6,269–with 3,515 from 38 counties in Texas, 

2,495 from three counties in Oklahoma, and 259 from three states in Mexico (Table 4.1, Fig. 4.1, 
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and Appendix A).4 When compared to the known occurrences of 1990-1995, BCVIs are now 

known to occur in nine Texas counties where the species was either not yet confirmed (six 

counties), was thought to be extirpated (Dallas County), or was not previously known (Callahan 

and Montague Counties). Likewise, no recent occurrences had been recorded in nine counties 

where BCVIs had been found during the 1990-1995 period. Of the 33 counties where the BCVI 

occurred in both time periods, the counts were higher in 19 counties, lower in 10 counties and 

unchanged in four counties.  It is most likely that inconsistent survey efforts throughout much of 

the species range accounts for inconsistent county occurrence records among the 2 most recent 

time periods reported here.  However, it is noteworthy that most of the counties occupied prior to 

listing, but from which the species has not been documented since listing, are on the edge of the 

geographic range (Fig. 4.1).  In fact, in the northern-most portion of the breeding range, the 

species is currently known in only 4 of the 24 counties from which it was previously known.  

 The species’ breeding range in Mexico has been only sparsely surveyed. At present, the 

entire inventory of 259 males from three states in Mexico can be attributed to some limited 

survey efforts during the past 3 years (Table 4.1, Appendix A). While the counts are relatively 

low, the population densities indicated by surveys in Mexico are relatively high and appear to 

hold promise for revealing major population centers for the species. For example, Benson and 

Benson (1990) documented 28 singing males at four sites in the Sierra del Carmen mountain 

range and estimated a breeding population of 6,301 ± 3,162 pairs (P<0.1) for the region, based 

on an extrapolation of their density estimates (1.43 pairs per km2). This estimate was 

significantly higher than the 48 to 131 pairs estimated by Marshall et al. (1985). Scott and Garton 

(1991) called into question the methodology used in the original population estimate for northern 

Mexico, and Benson and Benson (1991) subsequently revised their techniques and produced a 

new estimated population size using a distance algorithm (Burnham et al. 1980). Upon 

reanalysis, Benson and Benson (1991) determined BCVI densities of 1.65 singing males per km2 

                                                 
4 A similar comparison was recently prepared by Maresh (2005), and we used that document and 
many of the same sources, to assemble the records in Appendix A, resulting in the summary of 
Table 4.1. We updated several of the records and added the results of surveys conducted on 
private lands in Texas. Another substantial difference in the final figures is the result of some 
extrapolated population numbers used by Maresh (2005). Our approach was to use (as much as 
we could tell) only known and documented occurrences. 
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for northern Mexico, which they extrapolated to a minimum of 3,395 singing males (7,286 ± 

3,891).   

McKinney (1998) corroborated high density estimates in northern Coahuila, finding 26 

singing males in a 4-ha area and another 20 singing males in a 6-ha area. McKinney’s results 

suggest a population density in this part of Mexico much greater than that known within the 

Texas and Oklahoma breeding ranges, where males typically defend breeding territories of 1 or 2 

ha (mean=1.5 ha; Graber 1961) to 10 ha (mean=3.6 ha; Tazik 1991) in size.  However these 

figures were based on a small number of sites. In northern Coahuila, Farquhar and Gonzalez 

(2005) estimated breeding densities of 3.29 singing males per ha (± 0.37), which is three to six 

times as large as the typical densities found in Texas and Oklahoma.  

 

4.4 Abundance Patterns 

At the time of listing, it was thought that the largest concentrations of BCVIs were in the 

immediate vicinity of Austin, Texas (Shull 1986, Ratzlaff 1987). This was predicated on the 

work of J. T. Marshall and R. B. Clapp, who found 33 pairs of BCVIs at Travis County’s 227-

acre (~100-ha) Wild Basin Wilderness Preserve, and on the approximately 20 males documented 

by C. Sexton and others in areas just west of Austin (Marshall et al. 1985). Other significant 

concentrations known at the time of listing included 34 pairs at Kerr WMA in Kerr County, 

Texas and 15 to 17 males and 3 females at Wichita Mountains WR in Comanche County, 

Oklahoma. 

While the known breeding population today is at least 30 times greater than what was 

documented at the time of listing, these count data do not clearly establish that the overall 

population itself has increased by such a margin. Most of the known occurrences of BCVIs are 

concentrated on a small number of properties. In fact, about 75 percent of the known breeding 

population is found on four properties–Fort Hood Military Reservation (TX), Kerr WMA (TX), 

Wichita Mountains WR (OK), and Fort Sill Military Reservation (OK)–two of which (the 

Oklahoma properties) are adjacent. The other 25 percent of known occurrences are from at least 

52 other properties distributed throughout the species’ range. Many of these occurrences are on 

private lands, which account for more than 80 percent of the land within the species’ geographic 

range. Where private lands are accessible, and have been included in systematic surveys, the 

species is often found. For example, on private lands in Texas, Magness (2003) documented 11 
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males on seven sites in Bandera and Real Counties and Juarez (2004) documented male BCVIs 

at 26 sites on private lands in Coryell and Hamilton Counties. Surveys on private lands in other 

counties also have yielded BCVI occurrences (Appendix A).  Despite the increased survey 

efforts since 1995, most of the BCVI breeding range in the U.S. is on private lands that are as yet 

unsurveyed.   

From 1995 to the present, the known breeding population at three of the four major 

population centers increased substantially (see Appendix A). At Wichita Mountains WR and Fort 

Sill (combined), the number of territorial males documented increased from 150 to 2,474; at Fort 

Hood, the count increased from an estimated 300 to 1,847 in 20035. However, in Kerr County, 

Texas (Kerr WMA and other private lands), the known population decreased from 602 in 1995 to 

436 in 2005.  

Researchers at Fort Sill and Wichita Mountains WR have reliably documented population 

expansions since listing (Grzybowski 2005).  Results of systematic surveys of fixed areas at Fort 

Hood have demonstrated substantial increases in numbers of territorial males since 1987 

(Kostecke et al. 2005).   At Kerr WMA, intensive habitat management has contributed to an 

increase in known territorial males from 27 in 1986 to 445 in 2003 (e.g., Dufault 2004).    

While it remains unclear as to whether the species has increased or decreased in 

abundance over the time period represented by these surveys, it appears likely that the species 

has increased in abundance at Kerr WMA, Wichita Mountains WR, Fort Sill and Fort Hood.  
 

4.5       Population Genetics 

For declining and isolated populations, maintenance of genetic variation is a serious 

concern because fragmented populations often lose their genetic diversity over time.  Genetic 

variation is important in providing flexibility in response to changing environments (Allendorf 

and Leary 1986, Hedrick and Miller 1993) and depletion of genetic variation within a population 

is common in small populations due to random drift and founder events (Wright 1931, Allendorf 

1983, Lande and Barrowclough 1987).  At particularly low population levels, genetic loss may 

                                                 
5 The most recent surveys at Fort Hood suggest a population in the range of 4,834 to 8,261 (95% 
Confidence Interval) males (Cimprich 2005) – these figures were based on density estimates 
derived from distance sampling methods in representative habitats.  We used the more 
conservative numbers for Appendix A based on direct observations rather than the extrapolated 
estimates. 
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be accelerated through inbreeding (Gilpin and Soule 1986).  Fragmentation of once-continuous 

habitat can result in a loss of genetic variation and an increase in population differentiation 

(Stangel et al. 1992), leading many species to experience population declines.   

The BCVI Recovery Plan (USFWS 1991) recognized concerns about genetics as an 

important element of population viability analysis (Gilpin and Soule 1986, USFWS 1996).  Such 

concern might be warranted considering the large distances that separate many of the known 

populations (i.e., Oklahoma and Mexico) from the Texas populations.  In fact, the distances 

between some BCVI populations are greater than those observed among some subspecies of 

vireos (Avise et al. 1982, Johnson et al. 1988, Johnson 1995).  Large geographic distances 

between BCVI populations may be a concern because there is no evidence to suggest that 

dispersal is occurring between such isolated populations.  Most (96%) adult male (>1 year old) 

BCVI return to breed on the same territory as the previous year (Grzybowski 1995).  Many 

females and yearling males disperse to new sites both within and between seasons, but the 

longest known movement was 10 km (Grzybowski 1995).  This suggests that dispersal over very 

large distances between populations is most likely rare, although Grzybowksi (1995) suggested 

that juvenile dispersal may be considerably underestimated. 

Recent efforts to characterize heterozygosity and population structuring in the BCVI 

found surprising variability, considering the apparent limited dispersal between isolated 

populations, within four geographically isolated populations (Wichita Mountains WR, Fort Hood 

Military Reservation, Kerr Wildlife Management Area, and Kickapoo Caverns State Natural 

Area) in Texas and Oklahoma (n= 72) (Fazio 1994, Fazio et al. 2004).  Within-population 

heterozygosity was high (0.058) relative to other species within Vireonidae (0.023-0.056, 

Johnson et al. 1988) and comparable to the mean for birds (0.068, Ward et al. 1992).  The 

highest heterozygosity was within the Wichita Mountains population (0.067), which is surprising 

considering its relative isolation and historically small size.  Generally, for subpopulations that 

remain small over periods of 50 or more generations, substantial loss of heterozygosity is 

predicted (Allendorf 1986, Lacy 1987), but that does not appear to be case in this situation. 

 It has been suggested that the relatively high levels of heterozygosity and the BCVI 

association with successional habitats may suggest source-sink population dynamics and a 

metapopulation structure (Hanski and Gilpin 1991), with extinctions and recolonizations 
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occurring in satellite groups within the Wichita Mountains (e.g., Fort Sill and Wichita Mountains 

WR) (Fazio et al. 2004).   

There was significant differentiation between BCVI populations (mean θ=0.17; bootstrap 

95% confidence interval 0.004-0.35), as one would expect for disjunct populations, but gene 

flow between populations appeared sufficient to maintain substantial within-group variation, 

perhaps due to dispersal by juveniles (Fazio et al. 2004).  The authors found that patterns of gene 

flow suggested a long-term pattern of limited gene flow, at levels less than those observed for 

other migratory species (Rockwell and Barrowclough 1987).  They concluded, nevertheless, that 

gene flow was sufficient among populations to overcome the effects of genetic drift (Slatkin 

1985).  It is unclear what patterns of gene flow exist within and among BCVI populations in 

southwestern Texas or in northern Mexico, as no genetics studies have been conducted at this 

time on those populations. 

Greater genetic similarity was found between the Kickapoo Caverns and Kerr 

populations and between the Wichita Mountains and Fort Hood populations (Fazio et al. 2004).  

The authors suggested that if Wichita Mountains is acting as a sink, then it is likely that colonists 

may have come from populations at Fort Hood. 

 
 
Table 4.1.  Number of known black-capped vireos, based on the most recent surveys, within each 
of the recovery regions and in other areas of known occurrence.  See Appendix A for detailed 
occurrence records. 
 

Region 
              Known breeding population 

           (males) 
Texas Recovery region 1 2,110
Texas Recovery region 2 1,018
Texas Recovery region 3 149
Texas Recovery region 4 236
Texas (other) 2
Oklahoma 2,495
Mexico 259

Total 6,269
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Figure 4.1.  Current relative population sizes for known occurrences of black-capped vireos throughout 
the contiguous U.S. breeding range of the species, including areas where the species has been known to 
occur but has not been documented in the past 10 and 20 years, respectively. Relative population sizes by 
county are based on figures available in Appendix A.  Note: the species breeding range in 3 states of 
Mexico are not included in this figure due to limited data from those states. 
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5.0 Analysis of Threats 
 

5.1 Introduction 

 At time of listing, the major threats to the BCVI were identified as habitat loss through 

land use conversion, vegetation succession, grazing and browsing by domestic and wild 

herbivores, and brood parasitism by brown-headed cowbirds (Ratzlaff 1987). Using the 

resources identified by our review team and review panel, we have collected and reviewed the 

available information concerning these threats and attempted to address the ways they have 

changed since listing. In many cases, we depend on summary analyses of secondary data that 

provide an indirect assessment of the threat. 

 

5.2 Habitat Conversion and Land Use Change 

Habitat loss (through conversion, fragmentation and land use change) was a threat factor 

considered in the listing of the BCVI. At the time of listing, much of the concern focused on 

impending urban development in the greater Austin, Texas area (Shull 1986), where a large 

portion of the known population of the species was found. 

Because there are no direct measures of the amounts and distribution of suitable habitat 

for the species, it is not possible to conduct a direct trend analysis for this threat factor. Other 

available data do not clearly indicate the rates of habitat loss from land use conversion. However, 

data on land use change and land ownership size distribution may be helpful in understanding 

some of the trends that might affect the species. 

 

5.2.1 Land use  

The proposed current U.S. breeding range of BCVI spreads across 98 counties in Texas 

and Oklahoma. This area comprises 68.8 million acres, about 80 percent of which was classified 

as farm and ranchland in 2002 (Table 5.1, USDA Agricultural Statistics Service). In the 

statistical accounting of the Agricultural Census, essentially all suitable habitat for BCVIs is 

likely classified as “rangeland.” According to the 2002 Agricultural Census, approximately 33.9 

million acres of the U.S. breeding range was classified as rangeland (Table 5.1). In the 

Oklahoma portion of the breeding range, the area counted as farm and ranchland and that portion 

considered rangeland have remained relatively stable since 1992–in fact, the statistics suggest a 
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slight increase in both over this period. In contrast, across the Texas portion of the breeding 

range, comparisons of the 1992 and 2002 Agricultural Census figures show a net loss of 

approximately 2.3 million acres of farm and ranchland and a net loss of 3.2 million acres of 

rangeland. This amounts to a 4.9 percent loss of farm and ranchland and an 8.6 percent loss of 

rangeland. This suggests that rangeland was lost not only because it was converted to uses other 

than farming and ranching, but also because it was converted to farm and ranchland (such as 

cropland or non-native pastures). This trend has reduced the overall area that would otherwise 

have been available for the development of suitable habitat across portions of the species’ range 

in Texas. However, the amount of suitable breeding habitat actually lost to land use conversion is 

unknown.  

 

5.2.2 Ownership fragmentation 

As was the case with land use conversion, the trends in ownership fragmentation across 

the species’ range in Oklahoma were quite different than those in Texas. In Texas, large 

ownerships (more than 2,000 acres) declined from 31.2 million acres in 1992 to 28.4 million 

acres in 2002–a net loss of 9.1 percent. In Oklahoma, where smaller ownerships were already 

prevalent across the region, there was actually an increase in larger ownerships (from 2.9 million 

acres to 3.3 million acres) over the same period (2002 USDA Census of Agriculture).    

The total number of farm and ranch ownerships of less than 500 acres increased 

dramatically across the species’ range in both states during the 1992-2002 period. In Texas, a 40 

percent increase in such ownerships resulted in a net gain of 19,571 new farms and ranches. In 

Oklahoma, a 39 percent increase resulted in 6,026 new ownerships. Oklahoma’s gain in the 

number of smaller farms and ranches was the product of fragmented mid-size ownerships (500 to 

2,000 acres). 

Although the relationship between ownership size distribution and wildlife habitat 

fragmentation is not entirely known, there is some evidence that the fragmentation of large farm 

and ranch ownerships (more than 2,000 acres) into smaller parcels may change land use and 

habitat patterns unfavorably for many species of wildlife (Wilkins et al. 2003, Kjelland et al. 

2006). However, there are no studies directly implicating ownership fragmentation or its 

outcome as a conservation threat to BCVIs. While habitat loss from land use conversion can 

legitimately be considered a direct threat, the continued fragmentation of large land parcels 
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might be considered an indirect threat simply because of the consequences associated with an 

increase in small ownerships. While the fragmentation and loss of larger ownerships might pose 

a challenge for maintaining large, intact areas of suitable habitat, new management styles on 

smaller ownerships may create suitable habitat for BCVIs. Many ranches in Texas have 

traditionally been managed for wildlife conservation, and BCVIs are now known to occur on 

several ranches.  Some newer landowners also seem interested in management systems that 

could result in the development of suitable habitats for BCVIs (Sanders 2005).     
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Table 5.1 Area in farm and ranchland, and rangeland area, by state and BCVI recovery region, 2002 and change since 1992.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
1 Includes only those counties in the proposed current U.S. breeding range of the black-capped vireo. 
 

 

State1 Recovery region Farm and ranchland  Rangeland 
  2002 Change since 1992  2002 Change since 1992 

  Area (acres) Area (acres) Percent  Area (acres) Area (acres) Percent 

         

Texas 1. North-central Texas 8,801,998 -208,221 -2.3  5,147,140 -385,632 -7.0 

 2. Edwards Plateau 12,142,910 -458,496 -3.6  9,934,658 -590,079 -5.6 

 3. Concho Valley 4,641,999 -582,747 -11.2  3,408,370 -674,325 -16.5 

 4. Southwest and Trans-Pecos 9,937,848 -1,176,238 -10.6  9,728,496 -1,217,865 -11.1 

 Not in recovery region 9,720,610 106,116 1.1  5,691,449 -302,873 -5.1 

Texas total 45,245,365 -2,319,586 -4.9  33,910,113 -3,170,774 -8.6 

Oklahoma total 9,673,720 359,915 3.9  4,628,535 198,803 4.5 

         

TOTAL   54,919,085 -1,959,671 -3.4   38,538,648 -2,971,971 -7.2 
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5.3 Vegetation Change 

“Vegetational succession” was listed as a major threat to the BCVI in the original listing 

document for the species (Ratzlaff 1987). In general terms, this vegetational succession is better 

described as an increase in the canopy cover and stature of woody vegetation. Black-capped 

vireos breed in shrubland and scrub habitat that, in many parts of the species’ range, is 

considered mid- to early successional. Habitats within the BCVI range have changed 

substantially in the past century. Perhaps the most apparent change is the increased abundance of 

woody plants (Fuhlendorf and Smeins 1997). Increased stature and cover by woody vegetation 

often results in loss of breeding habitat suitability (USFWS 1991, Grzybowski 1995).   

Here, we describe the threat posed by woody plant encroachment to BCVI habitat across 

a major portion of the species’ breeding range in Texas and Oklahoma. We discuss various 

factors that contribute to such vegetational changes. Finally, to establish an index for 

determining the influence of vegetational changes on the BCVI, we examine abundance trends 

for a group of birds that prefer increased shrub and tree cover and discuss the implications of 

these findings. 

 

5.3.1 Invasive woody plants  

The increase in shrub and tree cover across arid and semi-arid rangelands in Texas and 

Oklahoma is well documented (Bogusch 1952, McPherson et al. 1988, Smeins and Merrill 1988, 

Archer 1990, McPherson and Wright 1990, Scanlan and Archer 1991, Snook 1985).  Much of 

the increase can be attributed to the expansion of junipers (Juniperus spp.) beyond their historic 

range (Foster 1917, Tharp 1926, Fowler and Dunlap 1986, Ansley et al. 1995, Engle et al. 1995, 

Thurow and Thurow 1997, Thurow et al. 1997, Ueckert 1997). This encroachment by junipers 

corresponds with a period of more intensive livestock grazing and the suppression of fire (Archer 

1994, Fuhlendorf et al. 1996, Smeins et al. 1997).   

The Natural Resource Conservation Service’s (NRCS) Texas State Technical Committee 

recognized that Ashe and redberry juniper (J. smallii) and (in some cases) honey mesquite 

(Prosopis glandulosa) had the potential to reduce the quality of BCVI habitats (USFWS 2004).  

According to some generalized mapping efforts, Ashe juniper is distributed across a minimum of 

approximately 18 million acres (Fig. 5.1), while redberry juniper (Fig. 5.2) and honey mesquite 
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(Fig. 5.3) are distributed across 10 and 58 million acres, respectively (USFWS 2004). All three 

of these species are native but considered invasive. 

Ashe juniper is found mostly in the Edwards Plateau, and it is the invasive species with 

the most effect on BCVI habitats in the eastern two-thirds of the species’ U.S. breeding range. 

Ashe juniper is most common in the eastern and southern portions of the Edwards Plateau, while 

redberry juniper is found in the northern and western portions (Lyons et al. 1998).  The 

distribution of these two juniper species overlaps along the western margin of the BCVI’s 

breeding range, and in some of those areas redberry juniper is the primary invasive species.  

In the absence of fire, grazing or similar disturbance, junipers can out-compete native 

grasses and change the structural characteristics of native rangelands (Arend 1950, Archer 1994, 

Ansley et al. 1995). In the higher rainfall areas of the eastern Edwards Plateau and across parts of 

the Rolling Plains, invading juniper can develop into dense stands that are generally unsuitable 

for BCVIs (Keddy-Hector 1992). In the drier portions of the western Edwards Plateau, however, 

many areas have remained relatively free of juniper and, where there are other preferred brush 

species, BCVIs remain unaffected by juniper invasion (Keddy-Hector 1992).   

Fire can help control both Ashe and redberry juniper. Ashe juniper does not sprout after 

disturbance and is easily killed by fire if the entire shrub or tree is consumed (Fonteyn et al. 

1988), while redberry juniper does re-sprout from the roots. Thus, suppressing fire contributes to 

invasion by these species (Fuhlendorf et al. 1996, U.S. Fish and Wildlife Service 1996, Lyons et 

al. 1998). Overgrazing combined with extended drought is also a factor in juniper invasion 

(Lyons et al. 1998, McPherson et al. 1988).  Both redberry and Ashe juniper are phreatophytes, 

meaning that they can develop deep root systems and exist on water from a permanent ground 

supply or the water table.  This allows them to out-compete other woody species during times of 

drought.   

Honey mesquite has also increased on much of the south Texas brushlands, the Rolling 

Plains and other semi-arid rangelands (USFWS 2004), making these areas less suitable for many 

grassland bird species (Magness 2003). Honey mesquite is native to parts of Texas and has 

increased in abundance and density within its historic range, rather than expanding its geographic 

range (Tharp 1926, Bogusch 1952, Johnston 1963). Honey mesquite may affect BCVI habitat in 

some portions of the breeding range, but it has not received (nor deserved) as much attention as 

juniper. 
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In Oklahoma, eastern redcedar (J.  virginiana) is widespread and has degraded BCVI 

habitat across much of its range (Graber 1957, Penfound 1968, Hayden and Tazik 1991, 

Greenman 1995), with the possible exception of the most southwestern and panhandle counties 

(Crockett 1985). The acreage of eastern redcedar in Oklahoma was estimated to have increased 

by 141 percent between 1950 and 1985, to a total of 3.54 million acres (Snook 1985). 

As is the case with juniper in Texas, the suppression of fire in Oklahoma is a primary 

contributor to invasion by eastern redcedar (U.S. Fish and Wildlife Service 1996). Without fire, 

eastern redcedar invades aggressively (Arend 1950, Blan 1970, Blewett 1986, Stritzke and 

Bidwell 1990); after burns, there are far fewer of the plants (Penfound 1969, Rollins 1985, 

Greenman 1995).  Much of the BCVI’s former range in west-central Oklahoma is now 

substantially covered in eastern redcedar, as are large areas of north-central and central Texas 

(Grzybowski 1995). Modelling studies have estimated that at the current rate of expansion in 

Oklahoma, juniper species will overrun substantial areas of remnant grassland over the next 10 

years (Coppedge et al. 2004). 

 

5.3.2 Influence of fire  

 Fire can help maintain suitable successional stages of vegetation for the development of 

breeding habitats (Ratzlaff 1987). As a consequence, BCVIs are often found in areas where fires 

have recently occurred, and the highest BCVI concentrations typically occur in areas recovering 

from hot fires (Graber 1957, Marshall et al. 1985, Grzybowski et al. 1994). With the proper 

burning conditions, fires can kill or retard invading junipers and favor the regrowth of fire-

adapted oak and sumac species. This produces areas of dense foliage at the low level required by 

BCVIs (USFWS 1991, Campbell 1995, Grzybowski 1995).   

Throughout much of the species’ U.S. range, the appropriate successional stages for 

nesting habitat were historically maintained by fire. Therefore, fire suppression is considered to 

be an indirect cause of habitat loss (Grzybowski 1995, Gehlbach 1988, Smeins and Merrill 

1988). Fire suppression, in combination with heavy grazing and browsing, can transform a 

mixed-oak savanna into oak woodland with dense under-story and mid-story juniper (Fonteyn et 

al. 1988), making it unsuitable as nesting habitat for BCVIs (Marshall et al. 1985). Although this 

dynamic is important in the eastern portion of the species’ U.S. breeding range, there are portions 

of the breeding range in southwestern Texas and in Mexico where disturbance by fire is 
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substantially less important in maintaining suitable habitat structure (Farquhar and Gonzalez 

2005).  

Several studies have addressed the beneficial effects of fire on BCVI habitat and 

populations. Black-capped vireos fully recolonized burned areas by the second year following a 

burn at Wichita Mountains WR (Grzybowski 1989, Grzybowski 1990a); results from Fort Hood, 

Texas suggested a similar interval (Tazik et al. 1993). A more recent study at Kerr WMA found 

that 53.8 percent of winter-season prescribed burns resulted in increased BCVI numbers within 

the same year as the burn, and that 92.1 percent of the burns produced larger numbers of BCVIs 

within 2 years of the burn (Dufault 2004).   

Some wildfires have also provided opportunities for monitoring post-burn re-occupancy. 

One example occurred at Fort Hood, where crown fires burned 4,015 ha (9,917 acres) in 

February 1996, including 508 ha (1,255 acres) of BCVI habitat (Goering 1998, Hayden et al. 

1999). On areas that were burned, BCVI numbers have increased with time, while remaining 

relatively constant on unburned areas of the base (Cimprich 2002). The unequivocal and 

substantial effect of fire on BCVI breeding habitat cannot be ignored. The social, legal and 

political constraints to using prescribed burning as a management tool are, in fact, a concern for 

the species.  

 

5.3.3 Trends in woodland birds as an index of vegetation change.   

Birds that depend on grassland and savanna habitats appear to be declining more than any 

other North American avian group (Askins 1993, Peterjohn and Sauer 1999).  Across the 

southern Great Plains, the invasion of woody plants has been implicated as a significant factor in 

this trend (Brennan and Kuvlesky 2005).  A general increase in woodland habitats could result in 

a region-wide shift in breeding bird assemblages with a greater representation by those species 

that prefer wooded habitats.  While the BCVI is not a grassland obligate per se, its preference for 

short-stature shrubland and scrub means that a general increase in woodland habitats would 

likely result in loss of suitable breeding habitat.  To gain an index for such a change within the 

specific U.S. breeding range of the BCVI, we analyzed trends for bird species known to 

commonly use shrubland and woodland habitats. The species selected were the white-eyed vireo 

(V. griseus), blue-gray gnatcatcher (Polioptila caerulea), Bell’s vireo (V.  bellii), painted bunting 
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(Passerina ciris), and yellow-breasted chat (Icteria virens)6. These species characteristically 

inhabit denser stands of scrub and thickets than do BCVIs (Ehrlich et al. 1988).  

While these species commonly use habitat that is also used by BCVI, they also use 

habitats with woody vegetation developed beyond the point of suitability for BCVI breeding. For 

instance, white-eyed vireos tend to select habitats in large woodland patches (Rodewald and Vitz 

2005) and with dense shrubs (Annand and Thompson 1997).  At study sites in Hamilton and 

Coryell Counties, Texas, the sites occupied by white-eyed vireos had significantly (P≤0.05) 

more woody vegetation than unoccupied sites (Juarez 2004). In Bandera, Real, Kerr, Uvalde and 

Medina Counties, Texas, sites occupied by white-eyed vireos also had significantly (P<0.05) 

more juniper cover, at both the local and landscape scales, than unoccupied sites (Magness 

2003). In the same counties, sites occupied by blue-gray gnatcatchers also had significantly 

(P<0.05) more juniper cover at the landscape scale than unoccupied sites (Magness 2003). Other 

research in juniper-dominated landscapes has shown that breeding blue-gray gnatcatchers select 

habitats with the most shrub cover (Pavlacky and Anderson 2001). Bell’s vireos prefer habitat 

with dense shrub layers (Goldwasser 1981, Franzreb 1989b, Brown 1993). At sites across the 

Concho Valley (in Reagan, Tom Green, Irion and Schleicher Counties, Texas), habitat occupied 

by painted buntings had significantly (P<0.05) more juniper and mesquite cover than unoccupied 

sites (Magness 2003). In Oklahoma, painted buntings were generally more abundant where there 

was more closed forest than open country (Brennan and Schnell 2005), and it has been predicted 

that painted buntings will increase in abundance in Oklahoma with continued juniper 

encroachment (Coppedge et al. 2004).  Yellow-breasted chats are often more abundant, and are 

more likely to nest, in shrubby patches that are conspicuously large and dense (Annand and 

Thompson 1997, Burhans and Thompson 1999, Woodward et al. 2001, Rodewald and Vitz 

2005).   

We used data from the USGS North American Breeding Bird Survey (BBS).  The BBS 

data is useful for examining geographic patterns of abundance and population change over the 

breeding range of a species or suite of species (Sauer and Droege 1992, Maurer and Villard 

                                                 
6 Species were chosen in consultation with the review panel to represent species known to use 
habitats of greater woodland cover than that generally used by BCVIs.  
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1994, James et al. 1996).7  There are currently 217 BBS routes in Texas and 70 routes in 

Oklahoma (Fig. 5.4)8. We confined analysis to only those routes within the recent breeding range 

of BCVIs in Texas and Oklahoma (Fig 5.4) and used only the best quality data available (i.e., 

“Type 1,” as designated by the U.S. Geological Survey Patuxent Wildlife Research Center). We 

also followed route selection criteria, as described by James et al. (1996), considering the data 

only from those routes that maintained a fairly consistent level of operation, and omitting routes 

that were run sporadically, were discontinued, or were run consistently only recently. Thus, for 

displaying trends, we selected routes only if they 1) had been surveyed eight or more times and 

2) had been surveyed at least once in each of the four periods 1966-1975, 1976-1987, 1988-1994 

and 1995-2004.  We also used paired t-tests to make comparisons between periods (James et al. 

1986).9  Thus, the division of data into these specific periods was intended to provide a primary 

comparison between the 10-year period prior to BCVI listing and the most recent 10-year period 

for which data is available.  For use in these paired comparisons, we only considered routes that 

were in operation for at least 5 years during any of the periods being compared.   

While the overall population trends for these five species are variable (Figs. 5.5 to 5.9), 

they do tend to have a single common feature – all five species appear to have increased in 

relative abundance in the 10-year period ending in 2004.  For the white-eyed vireo (Fig. 5.5), the 

average observations per route for the 10-year period ending 2004 was approximately 4-fold 

higher than that for any other prior period (P<0.01).  For the blue-gray gnatcatcher (Fig 5.6), 

relative abundance increased in the 10-year period ending 2004 when compared to both 10-year 

periods before to the 1987 listing of black-capped vireos (P<0.05). For the yellow-breasted chat,  

while mean observations per route remained relatively low, the 10-year average for the period 

ending 2004 was higher than that of the prior seven years (1988-1995, P<0.10) but was 

                                                 
7 BBS data are collected by observers along pre-defined 40-km routes. Observers stop every 0.8 
km to record all birds seen or heard during a 3-minute period. Not all routes are regularly 
surveyed, and these data often have gaps because of poor weather, improper timing of survey, 
etc. Nevertheless, for the purposes of examining trends across space and time, BBS data can be 
useful. 
 
8 There are no data for these species in the breeding range of the BCVI in Mexico.  

 
9 The data represent number of observations per route for each species during each year that a 
route was surveyed.  For statistical comparisons, these observations were square-root 
transformed to stabilize variance per James et al. (1986).   
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statistically indifferent from that observed in previous periods.  For Bell’s vireo (Fig. 5.8) and 

painted buntings (Fig. 5.9), the pattern suggests a decrease during the seven-years immediately 

following the BCVI’s listing (P<0.05), followed by an increase in relative abundance during the 

final 10-year period (P<0.05).   

It is also notable that cowbird abundance is known to decrease significantly with 

increasing forest cover and increase with increasing edge density (meters per hectare) (Donovan 

et al. 2000, Thompson et al. 2000). Magness (2003) found, at the local and landscape scales, that 

sites brown-headed cowbirds occupied had significantly (P<0.05) less juniper cover than 

unoccupied sites in Bandera, Real, Kerr, Uvalde and Medina Counties, Texas. Similarly, Juarez 

(2004) found that the sites cowbirds occupied had significantly (P≤0.01) less woody vegetation 

and significantly (P≤0.01) less juniper cover than unoccupied sites in Hamilton and Coryell 

Counties, Texas. The declining number of cowbirds across the BCVI range (see Section 5.5 on 

Brood Parasitism) further suggests that vegetation changes may be influencing avifauna at a 

regional scale – and the implications for BCVI might be confounded by the impacts.     

 

 

 

Figure 5.1. Distribution of Ashe juniper in Texas.  
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Figure 5.2. Distribution of redberry juniper in Texas. 

 

Figure 5.3. Distribution of honey mesquite in Texas. 
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Figure 5.4. Approximate center-points for 287 Breeding Bird Survey routes across Texas and Oklahoma. 
The thicker black line represents the current estimated U.S. breeding range of black-capped vireos. 
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Figure 5.5. Relative abundance for the white-eyed vireo in the breeding range of the black-capped vireo 
in Texas and Oklahoma, 1967-2004.  Data Source: Sauer et al. (2005).  
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Figure 5.6. Relative abundance for the blue-gray gnatcatcher in the breeding range of the black-capped 
vireo in Texas and Oklahoma, 1967-2004.  Data Source: Sauer et al. (2005).  
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Figure 5.7. Relative abundance for the yellow-breasted chat in the breeding range of the black-capped 
vireo in Texas and Oklahoma, 1967-2004.  Data Source: Sauer et al. (2005).  
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Figure 5.8. Relative abundance for Bell’s vireo in the breeding range of the black-capped vireo in Texas 
and Oklahoma, 1967-2004.  Data Source: Sauer et al. (2005).  
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Figure 5.9. Relative abundance for the painted bunting in the breeding range of the black-capped vireo in 
Texas and Oklahoma, 1967-2004.  Data Source: Sauer et al. (2005). 
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5.4 Grazing and Browsing 
 

The grazing of cattle, sheep, goats and other herbivores was said to be one of the primary 

threats to the BCVI in the original listing of the species as endangered (Ratzlaff 1987). 

Overgrazing, particularly by browsers, typically removes vegetation at the heights needed by 

BCVIs (Grzybowski 1995). Before the listing it was determined that intensive grazing, primarily 

by goats and sheep in many areas of the Edwards Plateau of Texas, had reduced the habitat 

available to BCVIs (Grzybowski 1995). The association between brown-headed cowbirds and 

concentrations of cattle (Lowther 1993, Ortega 1998) may have compounded the threat of 

grazing to BCVIs.   

Here, we provide an overview of the threat of overgrazing to BCVIs across their breeding 

range. We present background information on the effects of grazing on vegetation communities 

and passerine birds, discuss known effects on BCVIs in particular, then examine trends in cattle 

and goat densities, as well as deer numbers, across the range of the BCVI and discuss the 

implications of these findings.   

 

5.4.1 Grazing on native rangelands  

 Grazing by domestic livestock is the principal economic use of native rangelands in the 

western United States (Platts 1991, Lauenroth et al. 1994). Throughout the BCVI’s breeding 

range in Texas, Oklahoma and northern Mexico, more than 80 percent of the native rangeland is 

privately owned and is managed primarily as grazingland. 

Drought, fire and grazing are the major ecological forces that have historically 

maintained this area of the southern Great Plains (Sauer 1950, Stebbins 1981, Anderson 1982). 

Many grassland systems are vulnerable to invasions by woody plants, and climate alone cannot 

sustain them as grasslands (Sauer 1950). Historically, wildfires retarded or reversed invasions by 

trees or shrubs, and the grazing of bison and other hooved ungulates also maintained the 

disturbance pattern that created the habitats upon which grassland birds ultimately depended 

(Askins 2000, Brennan and Kuvlesky 2005).    

While fire once may have been the most important ecological factor in maintaining the 

grasslands, (Gibson and Hulbert 1987), the introduction of domestic livestock and the 

development of the ranching enterprise have increased the importance of grazing in determining 

the nature of these grasslands (Saab et al. 1995).   

Page 180 of 659



BCVI Review  May 2006 
 

Wilkins et al. 49

The pressures of high stocking rates in confined pastures can degrade rangeland habitat 

over time (Brennan and Kuvlesky 2005). Overgrazing can create conditions that not only 

preclude fire but facilitate the dispersal and establishment of woody invaders (Risser et al. 1981, 

Bock and Bock 1987, Humphrey 1987, Steinauer and Bragg 1987, Bock and Bock 1988, Archer 

1989). Habitat degradation can be particularly severe where native grazers were historically 

scarce or absent (e.g., Mack and Thompson 1982, Milchunas et al. 1988, Schlesinger et al. 

1990). However, when the grazing of domestic livestock is well-managed, it can be used to 

improve rangeland habitat for wildlife by simulating historic grazing pressures and patterns 

(Severson and Urness 1994). 

 

5.4.2  Effect of grazing on grassland birds 

Saab et al. (1995) made a comprehensive review of the literature on the effects of grazing 

on grassland birds. Of 68 species of neotropical migrants in western habitats, 46 percent 

decreased in abundance with cattle grazing, 29 percent increased, and 25 percent showed no 

clear response (Saab et al. 1995). A study of 61 riparian bird species in Arizona showed that 53 

percent decreased in abundance with cattle grazing, 8 percent increased, and 39 percent showed 

no clear response (Krueper et al. 2003). In another review, 63 percent of riparian bird species 

were found to be less abundant in grazed locations, while none were less abundant in ungrazed 

locations (Tewksbury et al. 2002). While more species respond negatively to grazing than 

respond positively, there is some variability in the responses, so an analysis of the effect of 

grazing on neotropical migratory birds must be both habitat-specific and species-specific, and 

based on field data (Saab et al. 1995). 

Rather than responding directly to the presence of livestock, grassland birds usually 

respond to the effect of grazing and browsing on vegetation (Bock and Webb 1984). Livestock 

trample plants, may remove some plants entirely, and can cause soil compaction, all of which 

can change vegetation structure, plant species composition, and vegetation density (Branson 

1985, Holechek et al. 1989, Vavra et al. 1994). It is to these structural and floristic alterations 

that some breeding birds are known to positively or negatively respond (Saab et al. 1995). Birds 

are affected by habitat structure, floristics and vegetation volume (Willson 1974, James and 

Wamer 1982, Cody 1985, Mills et al. 1991). Vegetation structure, in particular, is critical to 
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habitat selection and to the productivity of bird species in the grasslands of the central United 

States (Johnson and Schwartz 1993, McCoy et al. 2001).   

Scott et al. (2003) showed that long-term grazing was correlated with a less complex 

habitat structure and, as a result, with less diverse and abundant populations of 17 bird species in 

a riparian area in Montana. Long-term overgrazing by livestock can alter vegetation succession 

by simplifying vegetation structure and composition (Knopf and Cannon 1982, Kauffman and 

Krueger 1984, Taylor 1986, Schultz and Leininger 1990). This is important because the 

structural complexity and volume of habitat can influence avian abundance and composition 

(MacArthur et al. 1962, Willson 1974, James and Wamer 1982, Cody 1985, Mills et al. 1991). 

Other studies also have demonstrated the negative correlation of grazing pressure with avian 

abundance and diversity (Kirsch et al. 1978, Taylor 1986, Bock et al. 1993, Ammon and Stacey 

1997, Dobkin et al. 1998, Belanger and Picard 1999).   

The reduced vegetation density that results from overgrazing has been correlated with 

increased predation rates on breeding birds (Wray and Whitmore 1979, Johnson and Temple 

1990, Clark and Nudds 1991, Riley et al. 1992). Vegetation density is an important predictor of 

nest predation rates in birds (Bowman and Harris 1980, Martin and Roper 1988), and grazing 

itself has been associated with higher nest predation rates (Ammon and Stacey 1997). 

Grazing is also thought to promote parasitism by brown-headed cowbirds, because the 

presence of livestock influences cowbird distribution (Lowther 1993, Ortega 1998, Goguen and 

Mathews 1999, Mayfield 1965; also, see Section 5.5 on Brood Parasitism). Cowbirds are 

associated with livestock primarily because grazing creates foraging areas for cowbirds 

(Friedmann 1929, Mayfield, Morris and Thompson 1998). A study of plumbeous vireos (V.  

plumbeus) in New Mexico found that cowbird abundance, brood parasitism of vireo nests 

(n=182), and nests lost to parasitism declined significantly with distance from livestock grazing, 

regardless of host density or habitat type (Goguen and Mathews 2000).   

Overgrazing by cattle can lead to woody plant encroachment into grasslands because it 

reduces the amount of fuel available for fires (Brown and Archer 1989, Engle et al. 1995) and 

because cattle effectively disperse the seeds of invasive plants such as juniper (Brown and 

Archer 1987, Brown and Carter 1998; see Section 5.3 on Vegetation Change).    

Grassland birds are decreasing in number more than any other North American avian 

group (Askins 1993), which is thought to be due to the loss and degradation of grassland habitats 
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(Knopf 1994, Herkert 1995, Peterjohn and Sauer 1999, Vickery et al. 1999), as well as to 

fragmentation of habitat patches (Johnson and Igl 2001, Herkert et al. 2003; see Section 5.2 on 

Habitat Conversion and Land Use Change). While the relative importance of grazing, versus 

other factors, in the decline of grassland birds is not entirely clear (Clark and Nudds 1991, Knopf 

1994), overgrazing practices have been implicated as a primary threat (Saab et al. 1995), as has 

the invasion of woody plants that often results from overgrazing (Brennan and Kuvlesky 2005).   

 

5.4.3 Overgrazing as a threat to black-capped vireos 

There is little quantitative information on the relationships between BCVI populations 

and a) grazing, b) grazing intensity, and c) types of grazers. But there are comments in the 

literature suggesting that long-term, intensive grazing is associated with reduced BCVI 

populations.   

Direct effects of grazing and browsing. Black-capped vireos typically construct nests 

0.5 to 2.0 m off the ground (range 0.2 to 3.0 m, median 1.0 m) in shrubs or brush mottes where 

woody vegetation grows close to ground level (Grzybowski 1986, Campbell 1995, Grzybowski 

1995). Overbrowsing by goats and white-tailed deer (Odocoileus virginianus) removes the low 

vegetation BCVIs need for nesting (Marshall et al. 1985, Rust and Tazik 1990, Grzybowski 

1995), and there is evidence that species that prefer nest sites within 2.5 m of the ground are less 

abundant when habitat is overbrowsed (Tewksbury et al. 2002).   

Early reports suggested that overbrowsing by goats, free-ranging exotic ungulates and 

white-tailed deer had reduced the habitat available for BCVIs (Graber 1961, Webster 1962). 

Marshall et al. (1985) stated that one of the major threats to the BCVI was “grazing by sheep, 

goats, and other exotic herbivores over vast areas of the Edwards Plateau and westward.” 

Grzybowski (1995) stated that “many areas of the Edwards Plateau are seriously overgrazed by 

goats and sheep, which remove much potential habitat for use by black-capped vireos.” In the 

Black-capped Vireo Population and Habitat Viability Assessment Report (USFWS 1996), it was 

also stated that overbrowsing by sheep, goats and native and exotic wildlife has led to loss of 

BCVI habitat.   

In the Edwards Plateau, goats were specifically implicated in the loss of BCVI breeding 

habitats. At the time of listing, the Edwards Plateau was the “Angora goat capital of the world,” 

and according to Marshall et al (1985), there was clear evidence of heavy grazing, trampling and 
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browsing across that region. In a report from Camp Bullis in Bexar and Comal Counties, Shaw et 

al. (1989) suggested that cattle grazing had little impact on BCVIs, aside from attracting 

cowbirds, but that grazing by goats was detrimental because they browsed the low hardwood 

foliage BCVIs use for nesting.   

Research at Kerr WMA shows that like white-tailed deer, exotic ungulates prefer green 

forbs and browse when available (Traweek and Welch 1992). Unlike white-tailed deer, however, 

many exotic ungulates can shift their diets to grasses when forbs and browse are unavailable, 

which allows them to compete with domestic goats and, to a lesser extent, with sheep and cattle 

(Traweek and Welch 1992). As a result, exotic ungulates are likely to have an effect on BCVI 

habitat similar to that of goats in areas where exotics are increasing and goat numbers are on the 

decline. When confined within high fences, many exotic species, including axis deer (Cervus 

axis), sika deer (Cervus nippon) and blackbuck (Antilopa cervicapra), can out-compete white-

tailed deer (Traweek and Welch 1992).  

While overgrazing and overbrowsing are clearly implicated as a major cause of the loss 

of BCVI habitat, there is evidence to suggest that the effects are reversible once the overuse 

ends. For example, at Dobbs Mountain Ranch in Edwards County (in the southwestern Edwards 

Plateau), Maresh (2004) reported that a history of heavy use by livestock, especially goats, had 

seriously harmed BCVI habitat. As compared to areas left ungrazed, the overgrazed habitat 

differed in both structure and composition (Maresh 2003, Maresh 2005a). In areas not subjected 

to overuse, stands of low-growing shrubs developed substantial foliage in the 0 to 2 m height 

range, and all known BCVI nests were in these areas before grazing pressure was relieved in the 

other areas (Maresh 2004). After livestock were removed, the overgrazed sites recovered, there 

was more vegetation in the 0 to 2 m height range as the browse line diminished, and ground 

cover increased as grass, forbs and woody species began to re-establish themselves (Maresh 

2005a). As a result, the number of breeding BCVI territories in these formerly grazed areas 

increased from one to seven over a 4-year period (Maresh 2004). Likewise, Sparkman (1996) 

described habitat that was once grazed heavily by cattle, goats and sheep; once livestock were 

removed and the area was under less intense browsing pressure by deer, the regrowth of shrubs 

made it suitable as BCVI breeding habitat.   

Indirect effects of grazing and browsing.  Overgrazing can cause changes in the 

vegetation community that indirectly influence the suitability of habitats for use by BCVIs. 
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Overgrazing may reduce grass cover to the point that prescribed burning is no longer possible 

and woody cover can develop to the point where habitat is no longer suitable for BCVI (USFWS 

1996). In some situations, overgrazing may allow grasslands historically dominated by native 

warm-season grasses such as little bluestem (Schizachyrium scoparium) and indiangrass 

(Sorghastrum nutans) to be overtaken by cool-season grasses such as Texas winter grass (Stipa 

leucotrichia) and prairie dropseed (Sporobolus asper). This reduces the fine fuel needed to carry 

a fire (Tazik et al. 1990).   

Another indirect effect is that the presence of cattle may encourage use by brown-headed 

cowbirds. Research at Fort Hood in Coryell and Bell Counties, Texas suggests a relationship 

between cattle grazing intensity and cowbird parasitism on BCVI nests (Koloszar and Horne 

2000, Kostecke et al. 2003).  The number of cattle grazing in one area (9,622 ha) of the base was 

reduced by 86 percent (from 752 animal units in 1995-1996 to 103 animal units in 1997-1998) 

while cowbird trapping was being curtailed, to monitor changes in cowbird-BCVI dynamics.  

After the reduction in stocking rates, cowbirds shifted their foraging to sites where more cattle 

were present, so that the reported cowbird parasitism rates were 13 times lower than before the 

number of cattle was reduced. But despite the lower parasitism rates, reducing the cattle stocking 

rate shifted only the female cowbirds’ feeding areas, not their breeding areas. Cowbirds are 

known to regularly commute up to 7 to 15 km daily (Rothstein et al. 1984, Thompson 1994, 

Gates and Evans 1998, Curson et al. 2000). Cowbirds appear to be largely regulated by the 

density and locations of feeding areas (Chace et al. 2005).  

 The Fort Hood study further suggested that manipulating cattle grazing would be 

effective only if carried out on a large scale and in the absence of alternative foraging sites for 

cowbirds (Kostecke et al. 2003). Even with the removal of cattle from certain areas of Fort 

Hood, there are still ample foraging sites for cowbirds outside the base, considering the rapid 

urban sprawl in the Texas hill country (Kostecke et al. 2005, Ortega et al. 2005). Nevertheless, 

there is evidence to suggest that forcing cowbirds to commute longer distances between breeding 

and foraging sites may reduce parasitism by lowering the fecundity of individual cowbirds 

(Chace et al. 2005). Cowbirds that commute long distances produce fewer eggs than cowbirds 

that commute shorter distances and are, therefore, less threatening to BCVIs (Curson and 

Mathews 2003).   
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 A study at Camp Bullis in Bexar and Comal Counties in central Texas found little 

parasitism on BCVI nests and suggested that this was because the cattle stocking rate was low, 

the cattle were free-ranging, and there was no supplemental feeding program that would lure 

large numbers of cowbirds (Rust and Tazik 1990). However, cowbird parasitism on BCVIs can 

be relatively high even when there are few or no cattle. For example, at Fort Sill, Oklahoma, 

where there are no cattle, cowbird parasitism on BCVI nests (before cowbird trapping) was 40 to 

50 percent. At nearby Wichita Mountains WR, where cattle and buffalo are present in relatively 

low numbers, BCVIs were parasitized by cowbirds at rates of 60 to 70 percent (Tazik 1991a).   

Some grazing may be compatible with the development and conservation of BCVI 

habitat as it helps maintain the habitat in an early successional stage. For example, when cattle 

were removed from some areas of Hill Country State Natural Area in Bandera and Medina 

Counties, Texas, Sparkman (1996) observed that the resulting successional advancement 

appeared to contribute to some habitats becoming unsuitable for BCVIs. Grazing by cattle and 

browsing by white-tailed deer are typically less destructive to BCVI habitat than is grazing by 

goats and other non-native animals (Guilfoyle 2002). 

   

5.4.4 Trends in livestock numbers   

Inasmuch as the effect of overgrazing and overbrowsing by domestic livestock was 

considered to be a major threat to the species at the time of listing, it is necessary to assess the 

overall change in livestock numbers since that time to determine whether this threat has 

increased or decreased. We compared goat and cattle numbers from the USDA Census of 

Agriculture in 1987 (the year of listing) to the same numbers in 2002, the most recent year for 

which county-level data are available (2002).   

Trends in goat numbers10 Over the entire Texas and Oklahoma range of the BCVI, 

there was a 19.1 percent decrease in goat numbers between 1987 and 2002 (Table 5.2). There is a 

dramatic difference, however, between the two states. Texas had a 22.6 percent decrease in goat 

numbers, while Oklahoma had a 277.2 percent increase in goat numbers during the same time 

                                                 
10 Unless otherwise noted, the livestock inventories cited here are from the county-level statistics 
of the USDA Census of Agriculture for the respective years analyzed.  These agricultural 
statistics are available in 5-year intervals.  Tables 5.2 and 5.3 present data from 1982 through 
2002, but for analytical purposes, we compared only data between the years 1987 and 2002 
which were consistent with an overall trend.   
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span. Nevertheless, goat densities in Oklahoma remain relatively small (one goat per 120 acres) 

compared to those in Texas (one goat per 35 acres) in the most recent survey (2002). Goat 

density in Oklahoma was 8.3 goats per 1,000 acres of rangeland compared to 28.7 goats per 

1,000 acres in Texas (Table 5.2).  

Other regional differences in goat densities can be seen in Figure 5.10 and are described 

numerically in Table 5.2. In 1987, the Edwards Plateau region had the highest densities of goats 

(74.3 per 1,000 acres), followed by the North-central Texas region (47.5), the Southwest and 

Trans-Pecos region (38.7), the Concho Valley (20.9), and the counties of Oklahoma (2.2). In 

2002, the Edwards Plateau still had the highest goat densities (48.7), followed by North-central 

Texas (41.2), the Concho Valley (27.3), the Southwest and Trans-Pecos region (16.1), and 

Oklahoma (8.3). 

The changing patterns of goat densities across the range of the BCVI can be seen in two 

additional figures. Figure 5.11 depicts the numerical change in goat densities at the county and 

recovery region levels. Between 1987 and 2002, two regions had net increases in absolute goat 

densities: the Concho Valley (6.4 goats per 1,000 acres) and the counties of Oklahoma (6.1 goats 

per 1,000 acres). The remaining regions all saw net decreases in goat densities during this period. 

The largest decline was in the Edwards Plateau (a decrease of 25.6 goats per 1,000 acres), 

followed by the Southwest and Trans-Pecos region (-22.6), and North-central Texas (-6.3).  

Figure 5.12 depicts the percent change in goat densities at the county and recovery region 

levels. The counties of Oklahoma had a very large increase in goat densities between 1987 and 

2002 (277 percent), while the Concho Valley also had an increase (30.6 percent). The largest 

decline in goat densities during this time was in the Southwest and Trans-Pecos region (58.4 

percent decrease), followed by the Edwards Plateau (34.5 percent decrease), and North-central 

Texas (13.3 percent decrease). 

Most Texas counties had decreasing goat densities between 1987 and 2002, although 

many counties along the eastern and northern portions of the BCVI’s range had stable or 

increasing goat densities. The largest declines in goat densities have generally been in counties 

that once had the highest goat densities. All of the counties that had the highest densities in 1987 

(Hamilton, Mills, Edwards, Mason, Menard, Kimble, Sutton, Gillespie, Kendall and Uvalde) had 

moderate to significant declines in goat densities. In fact, seven of the eight counties with the 
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largest numerical decreases in goat numbers between 1987 and 2002 were also counties with the 

highest densities in 1987.  

Trends in cattle numbers.  Over the Texas and Oklahoma range of the BCVI, cattle 

numbers decreased 2.8 percent from 1987 to 2002 (Table 5.3). Despite this slight decrease in 

cattle numbers overall, significant regional differences can be seen in Figure 5.13 and are 

described numerically in Table 5.3. 

At the state level, Texas had a 9.6 percent decrease in cattle numbers, while Oklahoma 

had a 12.5 percent increase in cattle numbers. In 1987, the counties of Oklahoma had the highest 

densities of cattle (323.8 per 1,000 acres), followed by North-central Texas (221.6), the Concho 

Valley (117.5), the Edwards Plateau (80.0), and the Southwest and Trans-Pecos region (11.9). In 

2002, the counties of Oklahoma still had the highest densities of cattle (364.3), followed by 

North-central Texas (225.7), the Edwards Plateau (74.7), the Concho Valley (63.9), and the 

Southwest and Trans-Pecos region (8.9).   

In both 1987 and 2002, most of the counties with high densities of cattle were located in 

the eastern and northern portions of the BCVI’s Texas range, as well as in most of its Oklahoma 

range (which, coincidentally, are the areas with the highest cowbird densities and reported 

parasitism rates). The highest cattle densities (more than 400 cattle per 1,000 acres of rangeland) 

in Oklahoma were in Blaine, Caddo and Canadian Counties in 1987. These are also the most 

important counties in Oklahoma for BCVIs. In 2002, cattle densities remained high in these 

counties as well as in Major, Tulsa and Cleveland Counties. Most of the central and western 

portion of the BCVI’s Texas range had low cattle densities in both 1987 and 2002. 

The changing patterns of cattle densities across the range of the BCVI can be seen in two 

additional figures. Figure 5.14 depicts the numerical change in cattle densities at the county and 

recovery region levels. Between 1987 and 2002, two regions had net increases in absolute cattle 

densities–the counties of Oklahoma (40.5 cattle per 1,000 acres) and North-central Texas (4.1). 

The remaining regions all saw net decreases in cattle densities during this time interval. The most 

significant decline was in the Concho Valley (a decrease of 53.6 cattle per 1,000 acres), followed 

by the Edwards Plateau (-5.3), and the Southwest and Trans-Pecos region (-3.0). 

Figure 5.14 depicts the percent change in cattle densities at the county and recovery 

region levels. The counties of Oklahoma had the highest increase in cattle densities between 

1987 and 2002 (12.5 percent), while North-central Texas also had a slight increase (1.9 percent). 
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The largest decline in cattle densities during this time was in the Concho Valley (45.6 percent 

decrease), while there were also declines in the Southwest and Trans-Pecos region (-25.2 

percent) and the Edwards Plateau (-6.6 percent). 

Most of the Oklahoma counties and the northern Texas counties had increasing cattle 

numbers, while most of the central and western portions of the BCVI’s range had slightly to 

moderately (5 to 25 percent) decreasing numbers. In general, the largest decreases in cattle 

densities occurred in the western portions of the BCVI’s Texas range, while the largest increases 

occurred in the northeastern portion of the BCVI’s Texas range, along the southern edge of the 

range, and in Oklahoma.   

 

5.4.5 Trends in deer numbers   

In addition to sheep and goats, “other exotic herbivores” were listed as a major threat to 

BCVI habitat at the time of listing because these animals remove vegetative cover near ground 

level that is necessary for BCVI nesting (Ratzlaff 1987). These other herbivores include exotics 

such as axis deer, blackbuck deer, nilgai antelope (Boselaphus tragocamelus), aoudad sheep 

(Ammotragus lervia), fallow deer (C. dama) and sika deer.  White-tailed deer also remove low 

vegetation when they browse (Marshall et al. 1985, Rust and Tazik 1990, Grzybowski 1995).  As 

much as is possible, it is beneficial to assess the overall change in white-tailed deer and exotic 

herbivore numbers since listing.   

The number of white-tailed deer in Texas peaked in 1986 at about 4.2 million, but 

population management and subsequent state regulations resulted in population declines in many 

areas (Lockwood 2005). Populations in the Edwards Plateau region, however, have remained 

high and the 2004 population estimate of 1,979,194 deer was the highest on record for the region 

(Lockwood 2005). In fact, while the Edwards Plateau ecoregion comprised only 28.6 percent of 

the deer habitat in the state, it harbored 50.5 percent of the state’s deer population in 2004. This 

density of deer results in an average of one deer per 12.07 acres (82.88 deer per 1,000 acres) in 

the Edwards Plateau of Texas (Lockwood 2005), which exceeds the region’s estimated carrying 

capacity (Harmel and Litton 1981). Statewide, average white-tailed deer density is one deer per 

21.3 acres (46.9 deer per 1,000 acres) (Lockwood 2005). The heaviest densities of white-tailed 

deer in the Edwards Plateau occur in the eastern and central portions of the ecoregion (e.g., 
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Burnet, Travis, Blanco, Hays, Kendall, Comal, Mason, Llano, Gillespie, Edwards, Sutton and 

Schleicher Counties) (Lockwood 2005).   

The Edwards Plateau ecoregion has also traditionally harbored the largest populations of 

exotic herbivores in the state (Traweek and Welch 1992, Traweek 1995). In the most recent 

survey of exotics in Texas, approximately 58 percent were found in the Edwards Plateau 

(Traweek 1995). In the same survey, 62 percent of all confined exotics and 50 percent of all wild 

exotics were located in the Edwards Plateau (with the highest totals found in Kerr, Real, 

Edwards, Bandera, Sutton and Medina Counties) (Traweek 1995).   

Of the six most abundant species of exotics, all but nilgai showed increasing populations 

compared to previous surveys (surveys conducted in 1963, 1974, 1979, 1984, 1988 and 1994). In 

the most recent survey of exotics in Texas (1994), there were 195,483 exotic animals in the state, 

77,218 of which were free-ranging (Traweek 1995). Axis deer accounted for 24.7 percent of all 

confined exotics and 29.3 percent of all free-ranging animals, and had increased in number by 

32.9 percent since the 1988 survey (Traweek and Welch 1992). Blackbuck accounted for 21.8 

percent of all confined exotics in 1994 and 5.9 percent of all free-ranging exotics, and had 

increased 43.1 percent in numbers since 1988. Nilgai represented 36.9 percent of the free-

ranging exotics (the highest percentage), but very few were confined (0.2 percent of total). Most 

free-ranging nilgai (97 percent) occur on large ranches in south Texas (Kenedy and Willacy 

Counties, both outside the range of BCVI), and their numbers have declined 22 percent since the 

1988 survey. Between 1988 and 1994, Aoudad populations increased 16 percent, fallow deer 

increased 42 percent, and Sika deer increased 4 percent (Traweek 1995). 
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Table 5.2.  Number of goats per 1,000 acres of rangeland by county and recovery region within the 
breeding range of the black-capped vireo.  
 
         

County 1982 1987 1992 1997 2002 
Total 

change* 
% 

Change**  

         
Oklahoma Counties         
Beaver 0.2 0.3 0.1 0.0 0.3 0.0 13.4  
Major 0.1 0.1 2.6 0.2 0.5 0.4 410.1  
Tulsa 2.0 1.7 5.3 4.0 19.1 17.5 1058.3  
Payne 0.6 2.3 11.6 3.2 11.8 9.5 413.5  
Creek 1.2 2.7 2.2 6.2 14.5 11.8 438.7  
Blaine 0.0 0.1 0.2 0.2 0.7 0.6 415.3  
Dewey 0.0 2.1 0.5 0.4 0.8 -1.3 -62.1  
Canadian 0.3 0.8 0.6 1.4 4.4 3.6 454.2  
Oklahoma 1.2 0.0 2.5 12.9 27.1 27.1   
Caddo 0.3 8.2 0.0 0.2 0.6 -7.6 -92.5  
Cleveland 1.8 13.5 8.2 7.0 28.2 14.7 108.6  
Comanche 0.4 0.8 2.0 1.6 2.0 1.2 141.2  
Murray 0.4 0.2 0.1 0.4 18.5 18.3 9432.4  
Stephens 0.3 1.8 7.0 3.5 6.3 4.4 241.1  
Logan 0.8 6.0 6.7 7.8 13.5 7.5 125.2  
Kiowa 0.0 2.0 0.0 1.3 0.6 -1.4 -71.2  
Garvin 0.3 0.0 1.4 4.0 5.1 5.1 0.0  
Grady 0.4 0.9 17.5 1.5 4.0 3.1 332.4  
McClain 0.4 2.7 2.1 1.6 3.4 0.7 26.4  
Carter 0.5 2.8 0.9 2.3 4.6 1.7 61.5  
Jefferson 0.0 0.0 0.3 3.4 7.5 7.5 0.0  
Marshall 0.1 1.2 0.8 3.4 6.6 5.4 465.5  
Love 0.0 0.9 0.4 2.2 10.3 9.4 885.4  
         
     Oklahoma Total 0.5 2.2 3.2 3.0 8.3 6.1 277.2%  
         
Recovery region 1: North-central Texas       
Palo Pinto 14.4 7.5 5.7 9.4 9.0 1.5 20.4  
Parker 2.1 5.9 20.4 18.8 25.4 19.5 328.0  
Coryell 50.2 75.0 73.9 45.6 60.6 -14.4 -19.2  
Dallas 10.2 12.9 9.3 28.4 35.7 22.9 178.1  
Erath 9.2 19.9 22.1 18.3 32.2 12.3 62.0  
Somervell 7.2 33.2 37.5 8.1 25.8 -7.4 -22.3  
Comanche 38.3 31.7 43.2 30.0 21.5 -10.1 -32.0  
Burnet 49.8 48.1 39.0 39.5 39.5 -8.6 -17.9  
Lampasas 37.6 67.9 64.6 65.7 55.6 -12.3 -18.1  
Bell 13.7 29.8 26.5 45.0 54.9 25.1 84.3  
Brown 54.1 31.5 36.2 30.0 44.7 13.2 41.9  
Mills 216.9 324.5 248.0 166.3 170.9 -153.6 -47.3  
Williamson 63.0 57.1 43.6 52.3 61.5 4.3 7.6  
Travis 12.4 11.0 16.7 10.1 27.8 16.8 152.5  
Johnson 2.8 5.0 8.4 14.8 27.3 22.3 441.5  
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County 1982 1987 1992 1997 2002 
Total 

change* 
% 

Change**  

Hood 2.7 4.4 7.6 22.3 31.6 27.2 613.7  
Stephens 2.5 5.4 13.9 11.3 8.3 2.9 53.0  
Bosque 22.3 49.3 33.1 8.6 20.1 -29.2 -59.2  
Hamilton 72.0 121.3 102.6 62.6 49.9 -71.4 -58.9  
Coleman 4.1 8.8 9.1 18.8 21.6 12.9 146.5  
         
     Region 1 Total 34.3 47.5 43.1 35.3 41.2 -6.3 -13.3%  
         
Recovery region 2: Edwards Plateau       
Bandera 38.9 39.7 39.5 42.1 41.0 1.3 3.3  
Bexar 4.1 3.4 8.8 16.0 40.1 36.7 1080.6  
Medina 1.9 5.7 8.1 9.0 9.3 3.6 63.5  
Uvalde 110.0 144.7 173.9 86.1 38.7 -106.0 -73.3  
Kinney 52.5 77.1 99.5 71.6 46.2 -30.9 -40.1  
Schleicher 41.4 58.0 50.6 43.6 53.6 -4.4 -7.6  
Sutton 79.8 100.3 147.9 84.3 69.2 -31.1 -31.0  
Blanco 35.7 33.4 76.7 36.3 41.0 7.6 22.8  
Hays 24.4 26.6 23.2 45.3 51.4 24.8 93.0  
Edwards 134.4 160.9 172.1 105.3 90.7 -70.2 -43.6  
Comal 41.4 25.7 40.0 56.2 63.1 37.5 146.0  
Gillespie 103.6 124.0 94.2 71.3 73.9 -50.1 -40.4  
Kendall 93.6 104.5 95.0 73.9 71.9 -32.7 -31.2  
Real 72.2 75.4 89.7 66.9 30.6 -44.8 -59.4  
Kerr 42.0 44.1 82.5 41.9 42.5 -1.6 -3.6  
Mason 83.3 168.4 90.9 31.4 41.7 -126.7 -75.2  
Llano 13.2 19.3 5.6 8.7 10.4 -8.9 -46.3  
Kimble 104.7 109.2 97.9 69.2 69.3 -39.9 -36.5  
McCulloch 33.3 52.4 42.2 32.6 58.0 5.5 10.6  
San Saba 34.5 77.2 30.2 10.9 20.6 -56.6 -73.3  
Menard 63.9 110.4 156.2 61.8 60.2 -50.2 -45.5  
         
     Region 2 Total 57.6 74.3 77.4 50.7 48.7 -25.6 -34.5%  
         
Recovery region 3: Concho Valley       
Coke 10.7 19.3 33.0 24.9 26.9 7.6 39.4  
Runnels 4.5 13.1 16.8 26.5 32.5 19.3 147.2  
Concho 39.3 54.5 64.2 38.8 66.8 12.3 22.6  
Irion 4.1 22.3 20.6 19.9 18.2 -4.1 -18.6  
Nolan 7.3 15.8 10.2 2.7 7.2 -8.6 -54.4  
Sterling 1.6 6.5 7.8 7.2 5.4 -1.2 -17.7  
Tom Green 40.1 31.7 40.5 40.9 52.8 21.1 66.4  
Taylor 7.7 4.0 32.6 7.5 8.6 4.6 114.3  
         
     Region 3 Total 14.4 20.9 28.2 21.1 27.3 6.4 30.6%  
         
Recovery region 4: Southwest and Trans-Pecos      
Brewster 6.0 0.0 0.5 0.4 1.0 1.0   
Terrell 73.8 53.2 42.9 29.7 15.7 -37.5 -70.5  
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County 1982 1987 1992 1997 2002 
Total 

change* 
% 

Change**  

Val Verde 80.8 82.5 90.4 64.2 32.5 -49.9 -60.6  
Crockett 27.1 44.0 48.3 29.7 24.5 -19.4 -44.2  
Pecos 5.9 14.0 11.8 9.0 6.8 -7.2 -51.2  
         
     Region 4 Total 38.7 38.7 38.8 26.6 16.1 -22.6 -58.4%  
         
Other Texas Counties         
McLennan 1.6 3.9 3.9 10.9 18.0 14.1 363.2  
Reagan 3.2 3.5 2.6 1.4 5.2 1.7 49.2  
Lee 0.7 0.6 3.2 4.5 7.9 7.2 1120.6  
Bastrop 2.0 2.0 4.8 10.0 13.5 11.5 573.7  
Fayette 0.4 0.8 1.1 5.3 5.7 4.9 579.4  
Caldwell 1.4 9.5 21.7 22.6 16.7 7.2 75.9  
Cameron 3.7 2.7 13.0 9.0 20.3 17.6 653.4  
Midland 1.4 3.5 4.6 3.2 10.0 6.5 187.8  
Montague 0.5 3.9 1.3 1.7 8.0 4.1 103.8  
Grayson 0.9 4.5 6.8 4.9 9.8 5.3 116.0  
Cooke 0.7 0.4 3.7 3.5 11.1 10.7 2930.9  
Tarrant 4.1 4.7 7.3 23.2 10.6 5.9 125.3  
Ellis 2.5 5.0 3.2 10.2 14.8 9.7 192.6  
Eastland 12.8 7.8 24.6 19.4 18.1 10.3 132.7  
Callahan 2.5 2.2 5.3 7.6 9.0 6.8 306.0  
Jeff Davis 0.0 0.0 0.0 0.0 0.1 0.1 0.0  
Stephens 0.3 1.8 7.0 3.5 6.3 4.4 241.1  
Logan 0.8 6.0 6.7 7.8 13.5 7.5 125.2  
Kiowa 0.0 2.0 0.0 1.3 0.6 -1.4 -71.2  
Garvin 0.3 0.0 1.4 4.0 5.1 5.1 0.0  
Zavala 0.0 31.9 23.0 4.8 11.7 -20.2 -63.4  
         
     Other Total 1.9 4.6 6.9 7.6 10.3 5.7 123.9%  
         
     Texas Totals 29.4 37.2 38.9 28.2 28.7 -42.4 -22.6%  
         
TX & OK Totals 29.9 39.4 42.0 31.2 37.0 -36.4 -19.1%  

         
* Total change measures the numerical change (positive or negative) in goat density from  
1987 (when the BCVI was listed as endangered) to 2002.      
         
** Percent change measures the percentage change (positive or negative) in goat density  
from 1987 to 2002. It is calculated by subtracting the goat density in 1987 from the goat density  
 in 2002, dividing that value by the 1987 goat density, then multiplying by 100.   
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Table 5.3.  Number of cattle per 1,000 acres of rangeland by county and recovery region within the 
breeding range of the black-capped vireo.   
 

County 1982 1987 1992 1997 2002 Total change* 
% 

Change**  
         
Oklahoma Counties        
Beaver 144.3 158.7 156.4 193.1 154.3 -4.4 -2.8  
Major 255.9 280.0 344.0 356.0 424.0 144.0 51.4  
Tulsa 483.7 390.1 322.4 469.7 597.6 207.5 53.2  
Payne 329.9 288.0 328.8 337.4 336.1 48.1 16.7  
Creek 253.2 224.4 234.3 287.5 273.6 49.2 21.9  
Blaine 350.3 489.7 456.2 442.2 446.2 -43.5 -8.9  
Dewey 144.2 167.2 172.8 169.7 174.1 6.9 4.1  
Canadian 556.8 562.1 608.4 600.1 586.8 24.7 4.4  
Oklahoma 314.0 361.6 286.9 367.2 351.5 -10.1 -2.8  
Caddo 468.5 448.0 446.7 499.6 491.6 43.6 9.7  
Cleveland 539.2 395.1 444.8 486.2 447.4 52.3 13.2  
Comanche 283.9 292.1 275.3 294.4 324.8 32.7 11.2  
Murray 253.8 245.5 192.1 256.0 266.9 21.3 8.7  
Stephens 318.9 290.1 278.4 328.9 358.7 68.6 23.7  
Logan 333.6 393.6 404.0 371.6 455.7 62.2 15.8  
Kiowa 257.1 317.8 284.6 356.9 310.7 -7.1 -2.2  
Garvin 343.4 314.3 305.1 303.8 302.1 -12.2 -3.9  
Grady 407.2 402.8 417.7 441.7 441.9 39.1 0.8  
McClain 417.7 374.2 371.1 434.6 397.6 23.4 0.2  
Carter 235.7 239.7 248.9 287.6 266.2 26.5 0.7  
Jefferson 279.8 274.8 230.4 293.7 352.1 77.3 2.7  
Marshall 227.6 179.8 203.6 201.1 265.8 86.0 3.0  
Love 369.4 358.2 296.0 291.7 353.1 -5.1 2.6  
         
   Oklahoma Total 329.0 323.8 317.8 350.9 364.3 40.5 12.5%  
         
Recovery region 1: North-central 
Texas       
Palo Pinto 115.6 116.7 103.8 130.1 125.3 8.6 7.4  
Parker 333.5 271.1 311.8 331.4 283.2 12.1 4.5  
Coryell 135.3 119.7 132.3 160.1 255.8 136.1 113.7  
Dallas 323.2 322.9 295.1 280.9 277.5 -45.4 -14.0  
Erath 322.1 398.8 478.0 575.6 541.8 143.0 35.8  
Somervell 256.6 197.9 273.8 197.4 126.3 -71.7 -36.2  
Comanche 363.2 304.7 362.2 450.4 410.3 105.6 34.7  
Burnet 114.1 106.9 108.8 116.8 102.5 -4.4 -4.1  
Lampasas 153.3 110.3 122.3 118.8 119.8 9.5 8.6  
Bell 347.2 345.3 350.9 298.7 269.2 -76.0 -22.0  
Brown 188.9 143.6 171.4 191.3 169.1 25.4 17.7  
Mills 154.9 131.4 124.8 153.5 120.9 -10.6 -8.0  
Williamson 408.6 340.2 311.3 331.2 278.2 -62.0 -18.2  
Travis 184.2 233.8 188.3 118.2 194.4 -39.5 -16.9  
Johnson 416.1 507.0 560.7 600.3 396.9 -110.1 -21.7  
Hood 202.3 210.6 226.3 262.1 270.2 59.7 28.3  
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County 1982 1987 1992 1997 2002 Total change* 
% 

Change**  
Stephens 87.2 93.3 88.7 94.8 78.5 -14.8 -15.9  
Bosque 181.9 157.3 171.3 163.5 166.1 8.7 5.6  
Hamilton 201.4 218.1 212.7 240.0 228.0 9.9 4.6  
Coleman 126.3 102.2 113.0 123.2 100.4 -1.8 -1.7  
         
     Region 1 Total 230.8 221.6 235.4 246.9 225.7 4.1 1.9%  
         
Recovery region 2: Edwards Plateau       
Bandera 73.2 60.5 56.9 48.5 44.0 -16.5 -27.3  
Bexar 224.3 202.1 255.8 259.9 219.9 17.8 8.8  
Medina 179.1 186.5 194.8 146.8 143.9 -42.6 -22.9  
Uvalde 73.3 73.2 92.9 89.8 81.2 8.0 11.0  
Kinney 30.1 37.0 34.9 23.2 18.9 -18.1 -48.9  
Schleicher 43.0 37.9 39.8 33.2 23.8 -14.1 -37.3  
Sutton 29.5 26.1 27.4 24.4 15.3 -10.9 -41.6  
Blanco 92.2 78.9 81.8 82.9 69.7 -9.2 -11.7  
Hays 180.9 121.6 84.4 136.5 139.6 18.1 14.9  
Edwards 22.7 20.4 21.2 16.1 18.5 -1.9 -9.1  
Comal 138.9 114.6 104.8 117.0 115.8 1.2 1.1  
Gillespie 126.0 107.3 99.3 99.9 97.8 -9.5 -8.9  
Kendall 93.4 79.5 76.6 71.6 54.6 -24.9 -31.3  
Real 44.3 28.0 26.4 24.4 20.4 -7.6 -27.0  
Kerr 52.4 48.4 52.9 46.2 45.0 -3.4 -7.0  
Mason 108.8 99.3 90.9 99.2 125.8 26.5 26.7  
Llano 101.4 99.2 97.8 90.6 86.6 -12.6 -12.7  
Kimble 42.6 29.6 32.7 31.4 29.2 -0.4 -1.5  
McCulloch 86.9 78.2 87.5 88.1 82.0 3.8 4.8  
San Saba 100.9 102.9 103.6 115.2 108.3 5.4 5.2  
Menard 50.9 47.6 48.5 44.7 27.8 -19.8 -41.7  
         
     Region 2 Total 90.2 80.0 81.5 80.5 74.7 -5.3 -6.6%  
         
Recovery region 3: Concho Valley       
Coke 67.6 50.2 47.3 45.4 25.6 -24.5 -48.9  
Runnels 156.6 206.4 154.4 144.0 124.3 -82.1 -39.8  
Concho 61.0 58.0 54.6 57.9 43.7 -14.4 -24.7  
Irion 27.6 25.4 26.0 27.8 16.0 -9.4 -37.1  
Nolan 131.6 99.2 98.7 119.3 43.5 -55.8 -56.2  
Sterling 25.3 21.1 24.5 22.8 14.5 -6.6 -31.4  
Tom Green 74.3 84.1 80.9 80.8 90.2 6.1 7.3  
Taylor 293.8 396.0 274.4 285.0 153.7 -242.3 -61.2  
         
     Region 3 Total 104.7 117.5 95.1 97.9 63.9 -53.6 -45.6%  
         
Recovery region 4: Southwest and Trans-Pecos      
Brewster 19.3 16.2 18.3 16.7 7.9 -8.3 -51.3  
Terrell 10.3 4.3 6.6 9.1 5.2 0.9 20.2  
Val Verde 8.3 7.4 7.0 11.6 9.3 1.9 25.6  
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County 1982 1987 1992 1997 2002 Total change* 
% 

Change**  
Crockett 16.5 13.7 15.2 13.4 9.5 -4.2 -30.5  
Pecos 17.9 17.7 18.4 15.6 12.4 -5.3 -30.1  
         
     Region 4 Total 14.5 11.9 13.1 13.3 8.9 -3.0 -25.2%  
         
Other Texas Counties        
McLennan 451.9 510.4 462.0 554.9 486.8 -23.6 -4.6  
Reagan 17.9 19.6 19.6 19.3 9.7 -9.9 -50.5  
Lee 540.6 565.1 624.2 622.4 507.0 -58.1 -10.3  
Bastrop 454.1 425.7 455.3 517.2 462.7 37.0 8.7  
Fayette 573.1 608.7 557.6 595.2 502.9 -105.8 -17.4  
Caldwell 431.5 409.1 364.7 369.8 328.1 -80.9 -19.8  
Cameron 314.6 200.2 221.6 240.0 252.0 51.8 25.9  
Midland 35.7 33.5 36.3 31.2 24.9 -8.7 -25.9  
Montague 252.5 275.4 246.0 295.5 317.6 42.2 15.3  
Grayson 444.3 423.1 456.7 460.2 385.9 -37.2 -8.8  
Cooke 328.6 283.6 354.4 408.9 410.3 126.6 44.7  
Ellis 385.4 403.8 405.6 385.1 322.6 -81.2 -20.1  
Eastland 193.6 219.9 184.5 250.6 257.1 37.2 16.9  
Callahan 110.8 145.3 138.7 177.9 137.2 -8.1 -5.5  
Tarrant 311.5 273.1 296.1 255.6 225.3 -47.8 -17.5  
Jeff Davis 23.0 26.2 24.4 23.5 15.9 -10.3 -39.4  
Zavala 95.2 101.6 70.6 83.6 94.8 -6.8 -6.7  
Jack 119.3 126.0 129.9 139.5 120.4 -5.6 5.2  
Wise 383.0 387.9 363.7 432.8 340.1 -47.8 5.1  
Denton 349.6 250.6 341.2 407.2 319.2 68.6 4.3  
Collin 594.7 524.4 568.9 649.7 434.7 -89.7 8.8  
         
     Other Total 305.3 295.9 301.0 329.5 283.6 -12.3 -4.2%  
         
     Texas Totals 149.1 145.4 145.2 153.6 131.4 -70.0 -9.6%  
         
TX & OK Totals 478.1 469.2 463.0 504.5 495.6 -29.6 -2.8%  
         
         
* Total change measures the numerical change (positive or negative) in cattle density from 1987  
(when the BCVI was listed as endangered) to 2002.       
         
** Percent change measures the percentage change (positive or negative) in cattle density from  
1987 to 2002. It is calculated by subtracting the cattle density in 1987 from the cattle density   
 in 2002, dividing that value by the 1987 cattle density, then multiplying by 100.   
         

 
 

 

 

Page 196 of 659



BCVI Review  May 2006 
 

Wilkins et al. 65

  
 

 

 
 
Figure 5.10.  Goat densities within the range of the black-capped vireo in Texas and Oklahoma.  Goat 
densities are depicted for both states in 1987 and 2002, as represented by the left and right maps, 
respectively.    

 
 
 

 
 
 
Figure 5.11.  Numerical change in goat densities from 1987 to 2002 across the range of the black-capped 
vireo. 
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Figure 5.12.  Percent change in goat densities from 1987 to 2002 across the range of the black-capped 
vireo. 
 

 
 
 

 
 
Figure 5.13.  Cattle densities within the range of the black-capped vireo in Texas and Oklahoma.  Cattle 
densities are depicted for both states in 1987 and 2002, as represented by the left and right maps, 
respectively.    
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Figure 5.14.  Numerical change in cattle densities from 1987 to 2002 across the range of the black-
capped vireo. 
 

 
 
 
 
 

 
Figure 5.15.  Percent change in cattle densities from 1987 to 2002 across the range of the black-capped 
vireo. 
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5.5 Brood Parasitism 
It is generally accepted that brood parasitism by brown-headed cowbirds has contributed 

to the declines of several species of songbirds (Brittingham and Temple 1983, Robbins et al. 

1989, Terborgh 1989, Robinson et al. 1995). At the time of its listing, the remaining known 

populations of BCVIs were thought to be seriously threatened by brown-headed cowbirds 

(Ratzlaff 1987). Brood parasitism rates were reported to be about 80 percent across several study 

sites in Texas and Oklahoma (Grzybowski 1986).     

Here, we assess the changes since listing in the overall threat of cowbird parasitism on 

the range-wide population of BCVIs. We provide an overview of the most recent research on the 

ecology of brood parasitism, brown-headed cowbirds, and their effects on BCVIs. Because the 

biggest factor in the incidence of brood parasitism is cowbird abundance (McGeen 1972, 

Mayfield 1977, Brittingham and Temple 1983), we include an analysis of cowbird population 

trends within the range of BCVIs.  Our goal is to determine whether the threats to the BCVI from 

cowbird parasitism have increased, decreased or remained unchanged since listing, and to 

describe the degree of change, if any.  

   

5.5.1 Ecology of brood parasitism 

 Brood parasitism is a form of breeding biology, known to occur in birds and insects, 

whereby the parasites lay their eggs in the nests of host species. The host species cares for the 

eggs and rears the parasite’s offspring (Davies et al. 1989). Some birds are facultative brood 

parasites, meaning that they sometimes care for their own young but also lay their eggs in the 

nests of other birds. Some birds are obligate brood parasites, in which case they never care for 

their own young. Worldwide, there are approximately 100 species of birds that are obligate 

brood parasites (Rothstein and Robinson 1998). Three of these species occur in North America–

the brown-headed, bronzed (M. aeneus) and shiny cowbirds (M. bonariensis). 

The brown-headed cowbird is the only cowbird that is widespread in the United States, 

breeding in all states except Hawaii (Lowther 1993). It also breeds in northern and central 

Mexico. Before the European colonization of North America, the brown-headed cowbird was 

found primarily in the Great Plains and Great Basin, where it associated with migratory buffalo 

(Rothstein 1994). Cowbird numbers began to increase dramatically in the eastern United States 

in the mid- to late 1700s (Mayfield 1965) and in the western states around 1900 (reviewed in 
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Rothstein 1994). This dramatic expansion east and west of its ancestral range occurred largely as 

a result of the widespread clearing of forests in the East, Sierra Nevada, Cascades and Pacific 

Northwest, and because of irrigation and agriculture in the Southwest (Rothstein 1994). These 

factors improved or created feeding and breeding habitat for cowbirds. It has also been suggested 

that the historic growth in cowbird numbers may be related to increased winter food supplies 

(Brittingham and Temple 1983, Robinson et al. 1993). Cowbirds generally prefer habitats that 

have been altered by humans (Lowther 1993) and are more likely to occur in areas with domestic 

livestock and where habitat fragmentation has increased the amount of edge (Ortega 1998). 

Cowbird abundance is known to decrease significantly with increasing forest cover and increase 

with increasing edge density (meters per hectare) (Donovan et al. 2000, Thompson et al. 2000). 

Furthermore, nest parasitism levels decrease with increasing forest cover (Hochachka et al. 1999, 

Thompson et al. 2000) and increase with increasing proportions of open land (grassland and 

agriculture) (Hejl and Young 1999, Stribley and Haufler 1999).     

Some evidence suggests a significant correlation between cowbird and host abundance 

(Lowther and Johnston 1977, Robinson and Wilcove 1994, Thompson et al. 2000), while other 

research has not established such a correlation (Robinson et al. 2000). At Fort Hood, Texas, 

cowbird parasitism of BCVIs was greater where there were denser populations of these potential 

hosts (Barber 1993, Barber and Martin 1997). This relationship was driven by the density of 

northern cardinals (Cardinalis cardinalis), which were the most abundant bird, as cowbird 

parasitism of BCVIs was greatest where cardinal density was highest. The density of other co-

existing species did not influence this relationship. This correlation suggests that conspicuous 

hosts, such as the cardinal, might attract cowbirds, which then increases the probability that 

cowbirds will parasitize any hosts with conspicuous nests or conspicuous behavior, both of 

which are traits of the BCVI (Barber and Martin 1997). 

Cowbirds are unusual among passerines in that they use distinct types of habitat for 

foraging and breeding and establish separate home ranges for those activities (Chace et al. 2005). 

Cowbirds forage on the ground in open habitats, often using a variety of feeding sites in 

modified landscapes such as grazed grasslands, agricultural fields, lawns and livestock corrals 

(Friedmann 1929, Mayfield 1965, Ortega 1998). There is a particularly strong association 

between cowbird foraging habitat and the presence of livestock. In a radiotelemetry study in the 

Midwest, where many alternative foraging sites were available, cowbirds foraged with cattle in 
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57 percent of the observations (Thompson 1994). Likewise, 98 percent of the foraging 

observations of radio-tagged cowbirds in a New Mexico short-grass prairie landscape occurred 

with either pastured or corralled livestock (Goguen and Mathews 2001). Cowbirds commute 

daily between separate breeding and foraging sites, maintaining regular home ranges in each 

throughout the breeding season (Rothstein et al. 1984, Thompson 1994, Gates and Evans 1998, 

Goguen and Mathews 2001).   

Several empirical studies have demonstrated that local cowbird abundance declines when 

the distance from feeding habitat to breeding habitat increases (Morse and Robinson 1999, 

Tewksbury et al. 1999, Young and Hutto 1999, Goguen and Mathews 2000, Chace et al. 2003). 

Multivariate models indicate that the distance from feeding sites appears to be one of the most 

important determinants of cowbird abundance (Tewksbury et al. 1999, Young and Hutto 1999, 

Goguen and Mathews 2000). However, cowbird abundance does not depend only on the distance 

to the nearest feeding site, but also on the number of feeding sites within commuting distance, 

especially in areas where cowbird abundance is low (Chace et al. 2005). For example, local 

cowbird abundance in Vermont was positively correlated to the number of livestock areas within 

7 km, but not influenced by distance to the nearest livestock area (Coker and Capen 1995).   

The historic range of the bronzed cowbird extended from the lower Rio Grande Valley of 

Texas south through Mexico and all of Central America (Sennett 1878, Ridgway 1902, Lowther 

1995). Beginning in the early 20th Century, however, its range expanded (Kostecke et al. 2004), 

and the bronzed cowbird is now a resident in California, Arizona, New Mexico, Texas and 

Louisiana. Breeding Bird Survey data indicate increasing bronzed cowbird numbers in many of 

these areas (Sauer et al. 1996, Sauer et al. 2003). Populations in Texas and New Mexico continue 

to expand northward (Kostecke et al. 2004). In Texas, the current distribution of the species 

spans most of the southwestern portions of the state and continues northeast to the northern 

edges of the Edwards Plateau (Bell, Coryell, Eastland and Lampasas counties). Bronzed 

cowbirds are larger than brown-headed cowbirds and usually parasitize moderate to large 

passerines (Friedmann and Kiff 1985). They are not generally known to parasitize BCVI nests, 

although there is one such account on record (Kelly Bryan in USFWS 1991). 

The shiny cowbird is a South American species that has colonized the West Indies in the 

past 100 years (Cruz et al. 1985) and has recently invaded Florida (Cruz et al. 1998). Shiny 

cowbirds have been reported in several other southeastern states from Texas and Oklahoma to 
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the Carolinas, but in small numbers (Grzybowski and Fazio 1991, Post et al. 1993). Because of 

the restricted ranges of the bronzed and shiny cowbirds, and the fact that there have been few 

reports of parasitism on BCVI nests, we will focus only on brown-headed cowbirds from this 

point forward. 

 

5.5.2  Relationship between cowbird abundance and parasitism rates 

The threat to BCVIs that we address in this chapter is not cowbirds themselves, but 

rather, parasitism of BCVI nests by cowbirds. Unfortunately, there are no data on trends in 

parasitism of BCVIs, but there are data on trends in cowbird abundance (see Section 5.5.3). 

While cowbird abundance does relate to the threat of parasitism to host species such as the 

BCVI, the relationship is not linear.  And there might be site-specific thresholds, above which 

parasitism rates do not vary with cowbird abundance.  

It is often accepted that cowbird parasitism is directly related to cowbird density at the 

local scale (McGeen 1972, Mayfield 1977, Brittingham and Temple 1983), but the correlation is 

not always straightforward (Chace et al. 2005). For example, at forest sites in Illinois, Robinson 

et al. (2000) found that the percentage of host nests parasitized was not related to cowbird 

abundance, but the number of cowbird eggs per parasitized nest increased significantly with 

increasing cowbird abundance. Robinson et al. (2000) suggested that the cowbird-to-host ratio is 

a more useful index to levels of parasitism than is absolute cowbird abundance because it 

controls for host abundance. Nevertheless, they acknowledged that the cowbird-to-host ratio is 

not a good predictor of parasitism levels for all species, especially for the hosts preferred by 

cowbirds, which is likely the case for the BCVI. In a study of cowbird parasitism across several 

midwestern landscapes, Thompson et al. (2000) found that cowbird abundance and parasitism 

levels were positively correlated across study areas at the landscape scale; however, the 

relationship was not always linear, as habitat fragmentation and other landscape variables can 

influence parasitism rates, and both cowbird numbers and parasitism levels are often regulated at 

several spatial scales.   

Despite the subtle ways in which this relationship can be influenced by other factors at 

the local scale, there does seem to be a clear relationship between regional cowbird abundance 

and the threat of parasitism. Therefore, an overall change in cowbird abundance over time 

suggests a corresponding change in the threat of parasitism to host species across the same 
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geographic area. It remains unknown whether there is a threshold below which a decrease in 

cowbird abundance might benefit the host population.   

 

5.5.3 Trends in brown-headed cowbird abundance 

Breeding Bird Surveys have revealed an overall downward trend in brown-headed 

cowbird numbers in Texas since the surveys began (Fig. 5.16), and a less dramatic but also 

declining trend in Oklahoma (Fig. 5.17). Combining the data for both states, the overall declining 

trend can be seen (Fig. 5.18). The trend is consistent with overall patterns of cowbird abundance 

across North America: cowbird populations have been declining since the beginning of the BBS 

surveys in 1966 (Peterjohn et al. 2000, Wiedenfeld 2000, Sauer et al. 2003). In fact, BBS data 

indicate that cowbirds declined 1.2 percent per year in North America when averaged across the 

years 1966 to 2003 (P<0.01) (Sauer et al. 2004).  During this period, there was a 39 percent 

decrease in the relative abundance of cowbirds on BBS routes. It should be noted, too, that most 

of these declines, including those in Texas and Oklahoma, started well before any cowbird 

control programs began (Rothstein and Peer 2005). 

As analyzed by Sauer et al. (2005), the observations of brown-headed cowbirds at the 

state level trend significantly downward in both Texas and Oklahoma (Figs. 5.16 and 5.17). 

Likewise, the trend is downward when considering those routes that met our selection criteria for 

the BCVI’s U.S. breeding range (Fig. 5.18, see section 5.3.3. for selection criteria and analytical 

methods). However, considering pair-wise comparisons at the state level within the BCVI’s 

breeding range, there were clearly some differences between the states. In the Oklahoma range, 

the mean observations per route of 23.7 (SE=3.6) for the last 10 years (1995-2004) was 

essentially unchanged from the mean of 23.8 (SE=4.1) observed during the 10-year period before 

listing (1976-1987). In Texas, however, the mean observations of 15.1 (SE=2.2) over the last 10 

years was less than the mean of 20.0 (SE=2.6) observations per route from the 10 years prior to 

listing (P<0.05). This translates to a 23.4 percent decline in the relative abundance of brown-

headed cowbirds since listing.11 During these same periods, the pattern of change in brown-

headed cowbird abundance seems to roughly coincide with regional boundaries (Fig. 5.20). For 

                                                 
11 The sample size available for these analyses was large enough to draw conclusions concerning 
trends at the state level; however, we were not able to reliably assess trends at the recovery 
region level.    
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example, relative abundance increased in the Southwest and Trans-Pecos region while apparently 

decreasing in the Edwards Plateau and Concho Valley regions. In North-central Texas, 

abundance tended to increase as part of the southern extension of some areas of increase in 

central Oklahoma. In summary, it appears that the overall abundance of brown-headed cowbirds 

has declined in major portions of the species’ range in Texas and has remained stable in the 

species’ range in Oklahoma.        

Although speculative, one possible explanation for the decline is a general pattern of 

afforestation (Donovan et al. 2000, Thompson et al. 2000). For example, large decreases in 

cowbird numbers have occurred in southeastern Canada and the northeastern United States 

where significant reforestation has occurred in the last 100 years (Askins 1993).   

While an examination of trends across the states of Texas and Oklahoma (Figs. 5.16-

5.18) is revealing, it is also important to describe trends specific to those portions of the states 

that encompass the actual range of the BCVI. To accomplish this, we estimated annual counts of 

cowbirds within the BCVI’s Texas range, using the same route selection procedure described 

above and based on methods of James et al. (1996). Of the 70 BBS routes within the Texas range 

of the BCVI, 31 met the overall selection criteria and are presented in Figure 5.19.12  Sample 

sizes for routes that met the selection criteria in Oklahoma were inadequate so we were unable to 

present a similar figure for Oklahoma.   

While overall cowbird numbers have decreased over time, there are some important 

changes in spatial variability that have occurred, likely in response to changing land use and 

other factors. Figure 5.20 displays the percent change in breeding season brown-headed cowbird 

abundance from the period 1976-1987 to the period 1995-2004.  In addition to an overall decline 

in cowbird numbers in Texas and Oklahoma, there has also been a shift in abundance patterns 

within the two states since the decade immediately before listing (Fig. 5.20). The area of greatest 

change was in the central Edwards Plateau (depicted in dark green on Fig. 5.20), where cowbird 

abundance decreased dramatically.   

  Cowbird trends vary among the recovery regions. In Recovery region 1 (North-central 

TX, cowbird numbers have largely remained constant. In Recovery region 2 (Edwards Plateau), 

the overall pattern is a decline in population, although cowbird numbers have increased in some 

                                                 
12 Individual cowbird counts were square-root transformed before computation of annual means, 
following James et al. (1996).  
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portions of this region, mainly along the southern border. Cowbird abundance in Recovery 

region 3 has generally declined. A large portion of Recovery region 4 (Southwest and Trans-

Pecos) has shown slight, and sometimes moderate, increases in cowbird numbers.   

In Oklahoma, cowbird numbers are generally increasing across the current and historic 

range of the BCVI. In the counties with current BCVI populations, cowbird numbers have shown 

moderate increases. Within much of the rest of the historic range, cowbird numbers have 

remained relatively stable.    

 The first Mexican record of brown-headed cowbird parasitism on a BCVI nest was 

reported recently at Rancho La Escondida in Coahuila state (Farquhar and Gonzalez 2005). No 

formal surveys of cowbirds were conducted at this site, but cowbirds appeared to be less 

abundant there than in central Texas (Farquhar and Gonzalez 2005). At sites surveyed for BCVIs 

in Nuevo Leon and Tamaulipas states, both brown-headed and bronzed cowbirds were rarely 

encountered (Farquhar and Gonzalez 2005). Livestock (e.g., cattle, sheep and goats) grazing in 

those states typically occurs at higher elevations than the BCVI breeding habitat, which might 

explain the relatively low abundance of cowbirds at BCVI breeding sites (Farquhar and 

Gonzalez 2005).  However, research results on the impacts of cowbird parasitism in Mexico are 

limited. 

 

5.5.4 Cowbird parasitism rates 

The literature on cowbird parasitism frequently notes alarmingly high rates of parasitism 

on BCVI nests. It is worth noting, however, that such high rates are not necessarily 

representative of parasitism across the range of the BCVI or across time.   

One example often cited is the case of brood parasitism at Fort Hood, which exceeded 90 

percent before the cowbird trapping program began in 1988 (e.g., Tazik 1988, Tazik 1991b, 

Tazik and Cornelius 1993, Eckrich et al. 1999, Hayden et al. 2000). A parasitism rate of 90.9 

percent (n=33) was found in 1987 and a rate of 90.8 percent (n=87) was found in 1988, for a 

combined rate of 90.8 percent (n=120) over the 2-year period. Data gathered elsewhere support 

the notion that natural parasitism rates on BCVI nests are high. Between 1983 and 1985, the 

overall parasitism rate on BCVI nests at three sites in Texas (n=33) and one in Oklahoma (n=3) 

was 86 percent (Grzybowski 1985a). Cowbird parasitism on BCVI nests at Kerr WMA in Texas 

fluctuated from 82 percent (n=33 nests) in 1986 to 66 percent (n=6) in 1987 and to 90 percent 
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(n=10) in 1988 (Grzybowski 1991). A 1987 study of all known BCVI sites in Oklahoma found a 

parasitism rate of 85 percent (n=14) across four counties (Grzybowski 1987).    

However, not all BCVI populations have faced such a high cowbird parasitism rate. For 

example, a study at Kickapoo Caverns State Park documented a nest parasitism rate of  24.7 

percent (20 of 81 nests) in 1992 (Keddy-Hector 1992). At Devil's River State Natural Area, the 

parasitism rate was 48 percent without cowbird control, but BCVIs were still able to maintain 50 

percent nesting success (n=93 territories) in 1990 (Bryan and Stuart 1990). Farquhar and Maresh 

(1996) noted that parasitism is generally lower in the southwest portion of the BCVI range. 

Between 2001 and 2004, at three sites in the western portion of the Texas range (Big Bend 

National Park in Brewster County, Chandler Independence Creek Preserve in Terrell County, 

and Dobbs Mountain Ranch in Edwards County), the overall parasitism rate of monitored BCVI 

nests (n=75) was 28 percent (Maresh 2005a). At Dolan Falls Preserve in Val Verde County, 

natural parasitism rates on BCVI nests were 32 percent (n=25 nests) in 2000 and 27 percent 

(n=30 nests) in 2001 (Farquhar, unpublished data). 

In general, it appears that the highest rates of parasitism occur in the northern and eastern 

portions of the BCVI’s breeding range. The highest reported parasitism rates have occurred in 

Oklahoma (85 percent; Grzybowski 1987) and in the northeastern part of the Texas range (more 

than 90 percent at Fort Hood; Tazik 1991b), while rates have been much lower at sites farther 

away from the ancestral cowbird range, such as at Kickapoo Caverns State Park (24.7 percent; 

Keddy-Hector 1992) or Devil’s River State Natural Area (48 percent; Bryan and Stuart 1990), 

both of which are located in the southwestern Edwards Plateau of Texas.  Others have suggested 

that parasitism rates on BCVI nests might be low in Mexico as well (Grzybowski 1995, Farquhar 

and Gonzalez 2005). 

These results support the notion that cowbird abundance and parasitism frequency on 

most host species generally decline with distance from the historic (and current) center of 

cowbird abundance in the northern Great Plains (Hoover and Brittingham 1993, Smith and 

Myers-Smith 1998, Thompson et al. 2000). For example, wood thrush (Hylocichla mustelina) 

parasitism levels are typically more than 80 percent in Illinois (Hoover and Brittingham 1993, 

Robinson et al. 2000) but less than 25 percent in Maryland (Dowell et al. 2000, Petit and Petit 

2000).  Similarly, parasitism of grassland birds is generally higher in the northern Great Plains 
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than in the Midwest (Davis and Sealy 2000, Koford et al. 2000).  Therefore, at the continental 

scale, cowbird abundance is often a good predictor of parasitism levels (Chace et al. 2005).   

Cowbird parasitism can be quite variable over time. Parasitism rates for southwestern 

willow flycatcher (Empidonax trailii extimus) nests at various sites in Arizona ranged from 8 

percent to 21 percent between 1994 and 1996. Along the South Fork of the Kern River in 

California, parasitism rates fluctuated from 50 percent to 80 percent from 1989 to 1997; and in 

the Gila River Valley of New Mexico, they ranged from 14.7 percent to 27 percent between 1995 

and 1997 (Whitfield and Sogge 1999). In another study of willow flycatchers across several 

study areas, parasitism rates varied from 10.9 percent to 40.7 percent over a 10-year period 

(Sedgwick and Iko 1999). Parasitism rates on least Bell’s vireos (V. bellii pusillus) at the San 

Luis Rey River in California varied from a low of 19 percent to a high of 56 percent over a 9-

year study period (Kus 1999). A study of the effect of cowbirds on plumbeous vireos in 

Colorado found parasitism rates that ranged from 38 percent to 66 percent over a 13-year period 

(Chace and Cruz 1999). In a 7-year study of warbling vireos (V. gilvus) in Colorado, parasitism 

rates fluctuated from 40 percent to 100 percent across the years (Ortega and Ortega 2003).   

At Kerr WMA in Kerr County, Texas, the reported parasitism rates on BCVI nests 

fluctuated from 65 percent in 1985 (n=20) to 90 percent in 1988 (n=10) (Grzybowski 1991). 

Across several sites in Oklahoma, parasitism on BCVI nests decreased from 92 percent in 1986 

(n=13) to 58 percent in 1987 (n=19), while for several sites in Texas, parasitism changed from 

76 percent in 1986 (n=37) to 53 percent in 1987 (n=15) (Grzybowski 1988). Such variability in 

cowbird parasitism from year to year must be considered before making generalizations 

concerning the region-wide impact of parasitism. 

Parasitism rates also can be highly variable across space within a breeding season 

(Robinson et al. 1995). For example, across sites in Arizona, mean annual parasitism rates for 

southwestern willow flycatchers ranged from 3 percent to 48 percent, and across sites in 

California, parasitism rates ranged from 29 percent to 66 percent (summarized in USFWS 2002). 

Populations within short distances of each other also can experience very different parasitism 

rates. Three sites at Malheur NWR in Oregon were all located in the same drainage, had similar 

types of vegetation, and were within 2 km of each other, but had mean parasitism rates that 

ranged from 15.4 percent (range of 11.1 to 87.1 percent) at one site to 18.8 percent (0.0 to 53.1 

percent) at another to 41.5 percent (10.9 to 40.7 percent) at the third, over a 10-year period 
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(Sedgwick and Iko 1999). This level of variability further demonstrates the need to be cautious 

about extrapolating the results from one study across space and time.    

The ecological costs of cowbird parasitism are not reflected entirely by measures of nest 

success.  In their analysis of studies of cowbird parasitism, Lorenzana and Sealy (1999) noted that 

95 percent of empirical studies defined the cost of parasitism in terms of the difference in the 

number of young fledged from parasitized vs. unparasitized nests (i.e., “percent parasitized”). 

This approach does not necessarily reflect the selection pressure that parasitized individuals face 

because sometimes they renest and can raise the same number of young as unparasitized 

individuals (Smith 1981, Roth et al. 1996). This approach is, therefore, of limited value as 

compared to actually quantifying the productivity of females over the entire breeding season 

with a measure such as seasonal fecundity (Pease and Grzybowski 1995, Lorenzana and Sealy 

1999, Grzybowski and Pease 2000). 

The effect of parasitism rates on BCVIs cannot be considered separately from predation 

and other factors influencing recruitment.  It is important to understand the difference between 

the effects of parasitism on individual host nests vs. its effect on entire host populations. 

Although parasitism almost always reduces the reproductive success of parasitized nests, the host 

species often produce enough young to maintain stable populations (Rothstein 2004).  Likewise, 

in some portions of the species range, predation rates (e.g., snakes and fire ants) appear to 

increase as cowbird parasitism is decreased.  Because there are no available data on post-

fledging survival for BCVIs, there remains some uncertainty as to whether predation on post-

fledglings could likewise vary under varying parasitism rates.    

 

5.5.5 Effects of cowbird parasitism on host populations   

Brown-headed cowbirds are known to parasitize at least 220 bird species, 144 of which 

are known to raise cowbird young (Friedmann and Kiff 1985, Lowther 1993). Cowbirds are host 

generalists and can parasitize several co-occurring passerine species (Friedmann and Kiff 1985, 

Carter 1986, Wiley 1988). Because female cowbirds do not select only a single host species 

(Friedmann 1963, Fleischer 1985, Hahn et al. 1999), the decline of a particular host species will 

not produce a corresponding decline in cowbird populations (Rothstein 1975, Mayfield 1977, 

Grzybowski and Pease 1999). Thus, cowbirds are a relatively greater threat to host species that 

already have small populations because of other factors. As a result, cowbird parasitism has been 
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deemed a primary threat for several endangered species or subspecies such as Kirtland’s warbler 

(Dendroica kirtlandii) (Mayfield 1977), BCVI (Grzybowski et al. 1986, USFWS 1991), least 

Bell’s vireo (Goldwasser et al. 1980, Franzreb 1989a), and southwestern willow flycatcher (Unitt 

1987, Brown 1988), as well as for common species such as dickcissel (Spiza americana) 

(Fretwell 1977).     

Brood parasitism is typically a proximate threat as opposed to an ultimate threat, with 

many other factors usually contributing to the overall threat to the species. In fact, the recovery 

plan for the BCVI recommends an integrated approach to managing land, habitat and grazing as 

a way of reducing the long-term effects of cowbird parasitism (USFWS 1991). Furthermore, 

brood parasitism generally affects seasonal fecundity (young raised per female per year) in 

passerine birds less than nest predation does (Grzybowski and Pease 2000).   

When considering the results of 44 separate studies on 25 host species, the effect of 

cowbird parasitism on the success of individual nesting efforts becomes clear–significantly fewer 

young are fledged per nest (Lorenzana and Sealy 1999). What is not so obvious, however, is the 

overall effect parasitism has on the population parameters of the host species (Robinson et al. 

1995). For example, in prairie warblers (D. discolor), Nolan (1978) found that while parasitized 

nests resulted in 74 percent fewer young, the overall effect on the population was only a 13 

percent reduction in seasonal fecundity. They found that prairie warblers routinely abandon their 

parasitized nests and then renest.  Similarly, Sedgwick and Knopf (1988) found that the effect of 

cowbird parasitism on the overall seasonal productivity of willow flycatchers was much less than 

one would expect from simply measuring the productivity of individual nests. While the success 

of parasitized nests was low (18.2 percent vs. 56.3 percent for unparasitized nests), the overall 

nest success for parasitized pairs was at least 54.5 percent because renesting is a successful 

strategy with lower parasitism rates than initial nests. Wiedenfeld (2000) examined large-scale 

patterns of abundance (BBS data) for cowbirds and eight species of wood warbler host species in 

the eastern United States and Canada and found no relationship between cowbird abundance and 

population changes in the host species.   

In their response to brood parasitism, host species are typically classified as either egg 

“rejectors” (sometimes called “ejectors,” Rothstein 1976, Scott 1977) or egg “acceptors.” 

Rejectors (Rothstein 1975) remove cowbird eggs from their nests or simply abandon the 

parasitized nests altogether (e.g., Clark and Robertson 1981, Sealy 1992). Acceptors do not 
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remove cowbird eggs from their nests or abandon them (Rothstein 1975). Grzybowski and Pease 

(1999) further divide acceptors into two categories: insensitive acceptors (species that raise 

cowbird young but are not detrimentally affected by this at the population level) and extinction-

prone acceptors (species that are detrimentally affected by cowbird parasitism).  

The cowbird incubation period is only 11 days, so cowbird nestlings usually hatch before 

the host’s young and cause the death of some or all of the host’s young (Rothstein 2004). 

Particularly hard hit are species with incubation periods longer than 10 to 12 days, such as the 

small vireos and the small flycatchers (Ehrlich et al. 1988, Briskie and Sealy 1987). The BCVI 

has an incubation period of 14 to 17 days (Graber 1961). Cowbird hatchlings out-compete the 

much smaller BCVI hatchlings, which soon die (Graber 1957, Grzybowski et al. 1986). Few 

parasitized BCVI nests are successful. Parasitized nests at Kerr WMA produced 0.2 fledglings 

per nest in 1986-1987 (Grzybowski 1995), and parasitized nests at Fort Hood (n=13) fledged 0.9 

BCVIs per nest (Tazik 1991b). In fact, at Kerr WMA, where cowbird parasitism was reduced to 

3% of observed nests, BCVI seasonal fecundity increased from 0.9-1.0 young/female/season to 

3.78 (Grzybowski 1995).  Graber (1961) observed no BCVI young fledged from parasitized 

nests at a site in Oklahoma, and 40 percent of all eggs laid were lost to cowbird activity. 

However, 60 percent of BCVI pairs were still able to fledge at least one young during the nesting 

season, be it from a first or second nesting attempt.  

Some host species respond to parasitism by deserting their nests (Clark and Robertson 

1981, Sealy 1992). Black-capped vireos desert parasitized nests at a much higher rate than 

unparasitized nests, and respond to nesting failure by renesting, even after successful broods, and 

by remating during an extended breeding season (Graber 1961, USFWS 1991, Tazik and 

Cornelius 1993, Hayden et al. 2000). At Fort Hood, 42 percent (42 of 101) of observed nests 

with one cowbird egg were abandoned in favor of a second nest (Tazik 1991b). In most 

populations studied in Oklahoma and Texas, only about 10 percent of females fledged two 

broods, although when cowbird parasitism levels were reduced to 3 percent of observed nests, 25 

percent of females successfully fledged two BCVI broods in a season (Grzybowski 1995). At 

Fort Hood, very few BCVIs had more than two successful nesting attempts in a season (only four 

of 170 pairs in 2003 and nine of 202 pairs in 2004) (Cimprich 2003, Cimprich 2004). 

Female cowbirds often remove a host egg from nests they parasitize (Ortega 1998). This 

has been observed at Fort Hood (Stake and Cavanagh 2001), where video monitoring also 

Page 211 of 659



BCVI Review  May 2006 
 

Wilkins et al. 80

documented cowbirds removing BCVI nestlings from seven of 133 (5.3 percent) BCVI nests 

(Stake and Cavanagh 2001). In two of those cases the entire brood (four nestlings) was removed, 

and two nestlings were removed on four occasions. The same study at Fort Hood documented 

three instances of cowbirds ingesting or removing fecal sacs produced by host nestlings.   

Cowbird parasitism has also been shown to skew the sex ratios of host offspring in song 

sparrow (Melospiza melodia) nests (Zanette et al. 2005). The presence of cowbird young 

increased competition within the nests; female fledglings were at a competitive disadvantage 

because of their smaller size and had high rates of mortality, reducing the proportion of female 

sparrows in the parasitized nests to half that of the unparasitized nests in the study. Parasitism 

can also alter adult sex ratios by increasing the mortality of nesting females, who must expend 

much more energy to tend parasitized nests (Robinson et al. 1995). In one study, the ratio of 

adult female BCVIs to adult males was significantly higher after cowbird control reduced 

parasitism levels to less than 30 percent, compared to the same population where parasitism had 

exceeded 80 percent before control (Grzybowski unpublished data). Females may also disperse 

from heavily parasitized areas. Over a 4-year period, it was found that the annual return rates for 

male BCVIs were constant, while female return rates were twice as high (89 percent vs. 45 

percent) following a year with low parasitism rates (4 percent) as they were following a year 

with high parasitism rates (45 percent) (Grzybowski 1991). 

A female cowbird can deposit 30 to 40 eggs (Ankney 1985, Robinson et al. 1995, 

Rothstein et al. 1986, Scott and Ankney 1983) into the nests of ten or more hosts per year 

(Grzybowski and Pease 1999). Most of these eggs have no effect on host productivity because 

they are placed in the nests of egg ejectors or are lost to predation (Rothstein 1977, Robinson et 

al. 1995). For example, at Dolan Falls Ranch Preserve, approximately 70% of parasitized BCVI 

nests in 2000-2001 (n=37) were subsequently depredated (Farquhar et al. 2005). A female 

cowbird normally lays two to eight eggs in nests of appropriate hosts (Hahn et al. 1999). 

According to DNA analyses, the potential mean annual reproductive capacity (i.e., fecundity) of 

female cowbirds is effectively 2.8 eggs (ranging from one to 13 with SD=2.7) (Alderson et al. 

1999). A 6-year study of cowbirds in Manitoba, Canada found similar results, with a realized 

female fecundity (defined as eggs laid in host nests that could potentially fledge cowbird young) 

of only 2.3 ± 0.6 (n=59, range of one to 13) (Woolfenden et al. 2003). 
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5.5.6 Cowbird removal 

Trapping effort. Since listing, there has been a substantial cowbird trapping effort by 

state and federal agencies and private landowner groups. Verifiable records of the last 5 years 

show that an average of 47,589 individuals are removed per year (most of them females) across 

the BCVI’s range.13     

 The areas in Texas with the largest trapping efforts (more than 5,000 birds trapped) 

include Coryell (the location of Fort Hood), Burnet, Blanco, Bandera, Kerr, Kimble and 

McLennan Counties (Fig. 5.21). In Oklahoma, the only trapping effort occurs in Comanche 

County at Fort Sill and Wichita Mountains WR.   

Since 2000, 228,660 cowbirds have been trapped in the state of Texas and 9,286 in 

Oklahoma. The largest effort has been in Coryell and Bell Counties, Texas, where a total of 

66,726 cowbirds have been trapped since 2000. Of those, 53,495 were caught at Fort Hood 

(Summers et al. 2000, Summers and Sterling 2001, Summers and Norman 2002, Summers and 

Norman 2003, Summers and Norman 2004). Most of these cowbirds are likely migrants and only 

25 percent are potential local breeders (Kostecke et al. 2005). It is possible that a large 

percentage of cowbirds trapped elsewhere are also not local breeders. 

 Regionally, the southern portions of Recovery region 1 (Travis, Williamson, Burnet, 

Lampasas, Coryell and Bell Counties) are areas where moderate to high levels of trapping are 

carried out. Less trapping occurs in other parts of the region.   

In Recovery region 2, the most intensive trapping occurs in the center of the region 

(Kimble, Kerr and Bandera Counties) and in Blanco County. Moderate trapping generally occurs 

in the southwestern (Edwards, Kinney, Real and Uvalde Counties) and northeastern (San Saba, 

Mason and Llano Counties) portions and in Kendall County.  There is little trapping elsewhere in 

the region.   

There is also little cowbird trapping in Recovery region 3. Only 147 cowbirds have been 

trapped in Tom Green County during the last 5 years, and fewer than 100 in the other counties. 

                                                 
13 This includes trapping programs operated by Fort Hood, Fort Sill in Oklahoma, Wichita 
Mountains WR in Oklahoma, and private landowners in Texas who are required to report their 
numbers to the Texas Parks and Wildlife Department (Linda Campbell, personal 
communication).   
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The same is true of Recovery region 4. In Val Verde County, a total of 2,237 cowbirds 

were trapped between 2000 and 2004. The other counties in the region have each trapped fewer 

than 100 cowbirds.  

In Oklahoma, cowbird trapping has occurred only in Comanche County, where it has 

been intense. Between 2000 and 2004, 12,104 cowbirds were trapped at Wichita Mountains WR 

(personal communication, S. Waldstein) and 2,283 cowbirds were trapped at Fort Sill (personal 

communication, G. Wampler).  There are no known cowbird removal programs in Mexico 

(Farquhar and Gonzalez 2005). 

Influence of cowbird removal on cowbird abundance. At the regional and range-wide 

levels, there does not seem to be any clear association between cowbird trapping and cowbird 

abundance. In Comanche County, Oklahoma, cowbird trapping has been intense, yet the 

numbers of cowbirds are increasing moderately. Much of Recovery region 3 in Texas has seen 

dramatic decreases in cowbird numbers, but there is little trapping there. In Recovery region 4, 

where there also has been little trapping, cowbird abundance has remained relatively constant 

across the region. The areas of dramatic declines in cowbird numbers in Recovery region 2 

include some counties with little or no trapping, some counties with moderate trapping, and only 

one county (Kimble) with intensive trapping. The other counties in this region where the 

trapping effort has been intense (Kerr, Bandera and Blanco) show moderate decreases in cowbird 

numbers. In Recovery region 1, the areas with intensive cowbird trapping (Burnet and Coryell 

Counties) have had only slight decreases in cowbird numbers, as have most of the counties with 

moderate levels of cowbird trapping. The only exceptions to this are in Somervell County and 

the western portion of Johnson County, where moderate levels of trapping coincide with slight 

increases in cowbird numbers.   

Thus, it is unclear whether cowbird trapping has led to declines in cowbird numbers 

across the range of the BCVI. In fact, the area of the Edwards Plateau with the sharpest declines 

in cowbirds is composed almost entirely of counties with only low to moderate trapping efforts. 

The exception to this is in Kimble County and part of Kerr County, where cowbird trapping is 

intense and cowbird numbers are on the decline. One might suggest that trapping efforts in 

Kimble and Kerr Counties have been successful enough to affect the cowbird populations in 

adjacent and nearby counties. If this were the case, however, we would expect the same to be 

true of Coryell and Bell Counties, where the largest trapping program in the state (at Fort Hood) 
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is based. This does not appear to be the case, however, because cowbird numbers in these and 

adjacent counties have largely remained constant. At Fort Hood, the number of cowbirds killed 

each year has not declined since the control program began (Eckrich et al. 1999, Summers and 

Norman 2004).  While the evidence is overwhelming that cowbird trapping programs can reduce 

nest parasitism at the local level, there is little evidence that trapping has helped reduce cowbird 

numbers at a regional or range-wide level. These patterns are consistent with research on 

Kirtland’s warblers (DeCapita 2000) and least Bell’s vireos (Griffith and Griffith 2000), in which 

increased trapping success had little or no effect on cowbird numbers. 

Influence of cowbird removal on parasitism rates. It has been suggested that 

parasitism is a concern when it affects more than 30 percent of a host population (Halterman et 

al. 1999). This level was set to indicate a significant impact because studies by Mayfield (1977) 

and Laymon (1987) showed that a 30 percent parasitism rate may make a host population 

unstable. However, the Mayfield paper also noted that ovenbirds (Seiurus aurocapillus) 

reproduced well despite 50 percent parasitism. Grzybowski and Pease (2000) demonstrated 

through modeling that the relationship between percent parasitism and seasonal reproductive 

success (seasonal fecundity) is complex, and that 30 percent of nests parasitized is probably too 

low to be a threshold of concern for most host species. They suggest that passerines can often 

tolerate parasitism exceeding 50 percent. Based on this information, and the fact that parasitism 

rates can be variable in space and time, Smith (1999) suggests that managers should consider 

implementing cowbird management programs only when parasitism rates in a local sample of 30 

or more nests exceeds 50 percent over a time span of at least 2 consecutive years. Likewise, 

Tazik (1991b) suggested that a parasitism rate of 50 percent on BCVI nests at Fort Hood could 

serve as the upper limit for an acceptable rate that would allow the BCVI to maintain stable 

populations and still allow for incidental losses from military activities. 

 Intensive cowbird trapping has been associated with dramatic reductions in cowbird 

parasitism for many species. Parasitism rates of Kirtland’s warbler nests dropped from 70 

percent between 1966 and 1971 to only 6 percent from 1972 to 1977, after cowbird trapping 

(Bocetti 1994). Least Bell’s vireos at Camp Pendleton, California suffered parasitism rates of 

about 50 percent in the early 1980s before cowbird trapping. The rate dropped to between 4 

percent and 20 percent from 1983 to 1987 and to no more than 1 percent since 1988 (Griffith and 

Griffith 2000). Mean parasitism rates on southwestern willow flycatchers in California dropped 
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from 63 percent (1989-1991) to 17 percent (1994-1997) following intensive cowbird control 

(Whitfield et al. 1999).  

Brood parasitism of BCVI nests at Fort Hood, Texas exceeded 90 percent (e.g., Hayden 

et al. 2000) before the initiation of cowbird control in 1988. The control program at the base has 

coincided with reduced cowbird parasitism levels and increased nesting success for BCVIs 

(Eckrich et al. 1999, Kostecke et al. 2005). Similarly, cowbird trapping programs elsewhere in 

Texas and Oklahoma have dramatically decreased parasitism rates on BCVI nests at those sites.  

The control program at Fort Hood was relatively ineffective until 1991 when biologists 

began to target pastures with large concentrations of cattle, adopted innovative trap designs, 

manipulated trap numbers, and began shooting female cowbirds (Eckrich et al. 1999). The switch 

to targeting pastures with large concentrations of cattle occurred because it was thought that the 

base contained too much host breeding habitat for trapping to be cost-effective. Between 1988 

and 1990, parasitism rates at the base remained above 50 percent, but they fell to just 8.6 percent 

by 1997. The number of breeding male BCVIs increased from 85 (Tazik and Cornelius 1993) to 

357 (Koloszar 1998) over the same 10-year span. Intensive cowbird trapping has continued since 

that time, and parasitism on BCVI nests has remained low, with overall mean annual rates 

ranging from 5.4 percent to 7.4 percent between 1999 and 2004 (Summers et al. 2000, Summers 

and Norman 2002, Summers and Norman 2003, Summers and Norman 2004). Overall, the 

parasitism rate has not exceeded 10 percent since 1997. The mean number of territorial male 

BCVIs has increased significantly, and nest success has had a strong negative correlation with 

parasitism rates across Fort Hood (Kostecke et al. 2005). While researchers at Fort Hood largely 

attribute BCVI population increases to cowbird control efforts, they acknowledge that this would 

not have worked in the absence of ample early-successional habitat (Kostecke et al. 2005).     

Between 1987 and 2004, researchers at Fort Hood found a strong negative correlation 

between the number of female cowbirds trapped during the BCVI breeding season and the 

incidence of cowbird parasitism on BCVI nests (Summers and Norman 2004, Kostecke et al. 

2005). An experiment was conducted in 1997, in which cowbird trapping was stopped 

temporarily. The result was increased cowbird densities and parasitism levels, and decreased 

reproductive success of BCVIs (Cook et al. 1998). However, it is difficult to assess the true 

effects of cowbird trapping on BCVI success at Fort Hood because the effects are confounded by 

Page 216 of 659



BCVI Review  May 2006 
 

Wilkins et al. 85

other, simultaneous management actions, such as manipulations of cattle grazing (Kostecke et al. 

2005).   

 At several study sites in the Edwards Plateau between 1983 and 1990, cowbirds 

parasitized 72 percent of BCVI nests where no cowbird removal occurred, but only 24 percent of 

nests in areas where cowbirds were removed (Grzybowski 1990b). In the same study, BCVIs 

produced only 0.4 young per female per year in areas without cowbird control, but more than 2.0 

young with cowbird control during the same sampling period.   

 Cowbird trapping across all known BCVI locations in Oklahoma in 1986 reduced 

parasitism from 85 percent (n=14) to 50 percent (n=2) (Grzybowski 1987). At Kerr WMA, 

cowbird parasitism of BCVI nests between 1985 and 1988 was 77 percent (n=69 nests) in areas 

without cowbird control, but only 18 percent between 1985 and 1991 (n=160) in areas with 

cowbird trapping (Grzybowski 1991).  Between 1983 and 1987, at several sites in Oklahoma and 

Texas, parasitism rates on BCVI nests were 74 percent (n=35) in Oklahoma and 73 percent 

(n=91) in Texas without cowbird control, but only 44 percent (n=34) in Oklahoma and 36 

percent (n=84) in Texas with cowbird control (Grzybowski 1988).   

Influence of cowbird removal on host populations. While cowbird trapping programs 

decrease nest parasitism rates locally, the remaining question is whether this translates into an 

effect at the population level. Because cowbird trapping programs have often been implemented 

in conjunction with other conservation measures–primarily habitat enhancement–it is difficult to 

draw conclusions about the influence of cowbird removal alone. The BCVI population has 

undoubtedly increased dramatically at Fort Hood since the initiation of cowbird control efforts 

(Kostecke et al. 2005). But whether or not this can be attributed directly to cowbird management 

remains to be seen, because it is difficult to assess the individual effects of trapping, shooting or 

cattle grazing manipulations on parasitism when these management practices were implemented 

simultaneously (Kostecke et al. 2005). The positive effect of wildfires at Fort Hood also must be 

considered. In February 1996, crown fires burned 4,015 ha (9,917 acres), including 508 ha 

(1,255 acres) of BCVI habitat (Goering 1998, Hayden et al. 1999). The abundance of BCVIs has 

increased on burned areas, while remaining constant on unburned areas (Cimprich 2002). 

Therefore, it remains to be seen whether the increases in BCVI populations at Fort Hood (or 

anywhere else where management involves multiple practices) can be directly attributed to 

cowbird control. 
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Case studies with other species tend to suggest that the influence of cowbird removal is at 

least secondary to habitat issues. In one case, cowbird trapping that began in 1972 in Michigan to 

help the Kirtland’s warbler was successful in reducing the nest parasitism rate from 70 percent in 

1966-1971 to 6 percent in 1972-1977. The mean number of warbler fledglings per female 

increased from 0.80 to 3.11 over the same time period (Bocetti 1994). Yet, the warbler breeding 

population remained relatively unchanged (around 200 pairs) for the succeeding 18 years, 

despite continued cowbird control efforts. The Kirtland’s warbler population finally experienced 

a dramatic increase beginning in 1990, following a major fire that enhanced the species’ habitat 

(Kepler et al. 1996). The scientific consensus had been that cowbird parasitism was limiting the 

population of Kirtland’s warblers, but in the end, an increase in available habitat produced 

dramatic population increases that nearly two decades of cowbird trapping had not (Mayfield 

1978, Mayfield 1983).   

 The case of the Bell’s vireo is also illustrative. In the late 1970s, the largest population of 

Bell’s vireo occurred in Santa Barbara County, California (Goldwasser et al. 1980, Greaves 

1987). Despite an aggressive cowbird trapping program, this population began to decline in the 

late 1980s and the number of breeding pairs decreased by 60 percent. This was largely attributed 

to the successional advancement of the riparian vegetation (Rothstein 2004). Kus and Whitfield 

(2005) argued that cowbird control for least Bell’s vireo populations will increase the species’ 

abundance only as long as suitable habitat is available to support population growth.   

Similarly, cowbird trapping programs to help the southwestern willow flycatcher in 

California, Arizona and New Mexico have done little to benefit those populations (Rothstein 

2004, Kus and Whitfield 2005). In most cases, trapping has increased the breeding production of 

southwestern willow flycatchers but has not increased the number of breeding birds (Rothstein et 

al. 2003). Even today, after years of trapping for cowbirds, known flycatcher territories in 

California number only about 200 (Kus et al. 2003). It appears that habitat loss has had a much 

larger effect on the southwestern willow flycatcher than has cowbird parasitism (Rothstein 

2004).    

 Finally, an assessment of the real threat of cowbird parasitism to BCVIs requires more 

careful analysis than a simple enumeration of nesting loss from brood parasitism and/or the 

possible benefit of cowbird removal. The fact that the entire geographic range of the BCVI is 

within the cowbird’s ancestral center of abundance in central North America (Mayfield 1965, 
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Hahn and O’Connor 2002) suggests that the species has some adaptations for coexisting with 

cowbirds (Hall and Rothstein 1999, Hayden et al. 2000, Rothstein 2004). While cowbird control 

appears to be a reasonable stop-gap for preventing the extirpation of some populations, there is 

little evidence, for any host species, that cowbird control can actually increase the size of host 

populations (Rothstein and Peer 2005). 
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Figure 5.16. Relative abundance trend for brown-headed cowbirds in Texas based on Breeding Bird 
Survey data (Sauer et al. 2005). There has been a significant downward trend (trend estimate= -2.72, 
P<0.001, n=193).   
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Figure 5.17. Relative abundance trend for brown-headed cowbirds in Oklahoma based on Breeding Bird 
Survey data (Sauer et al. 2005). There has been a significant downward trend (trend estimate= -1.93, 
P<0.001, n=60). 
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Figure 5.18. Relative abundance trend for brown-headed cowbirds in the U.S. breeding range of the 
black-capped vireo based on Breeding Bird Survey data (Sauer et al. 2005).  Annual counts were 
estimated using a route selection procedure based on James et al. (1996). Of the 89 BBS routes within the 
range of black-capped vireos, 40 met the overall selection criteria.    
 
 

0.00

5.00

10.00

15.00

20.00

25.00

30.00

19
66

19
68

19
70

19
72

19
74

19
76

19
78

19
80

19
82

19
84

19
86

19
88

19
90

19
92

19
94

19
96

19
98

20
00

20
02

20
04

Year

B
ird

s 
pe

r R
ou

te

 
 
Figure 5.19. Relative abundance trend for brown-headed cowbirds in the Texas section of the breeding 
range of the black-capped vireo based on Breeding Bird Survey data (Sauer et al. 2005). Annual counts 
were estimated using a route selection procedure based on James et al. (1996). Of the 70 BBS routes 
within the Texas range of black-capped vireos, 31 met the overall selection criteria. Individual counts 
were square-root transformed before computation of annual means. Points presented represent back-
transformed data. 
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Figure 5.20.  Percent change in breeding season brown-headed cowbird abundance from the period 
1976-1987 to the period 1995-2004, based on Breeding Bird Survey data (Sauer et al. 2005).  The black 
line represents the estimated U.S. breeding range of black-capped vireos.  Mapped values are smoothed 
data (via kriging) representing differences in relative abundance values between the two periods. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.21.  Brown-headed cowbird trapping efforts in the range of the black-capped vireo, 2000-2004. 
Numbered areas reflect current black-capped vireo recovery regions.  
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6.0 Management and Recovery Efforts 

Beyond the active management programs in place at the four major population centers 

(Fort Hood Military Reservation (Texas), Kerr WMA (Texas), Wichita Mountains WR 

(Oklahoma), and Fort Sill Military Reservation (Oklahoma)), there are other programs and 

recovery efforts that may benefit BCVI populations.  

Historic response to invasive woody plants has included large-scale brush removal 

projects that, at times, resulted in the removal of all broad-leaved, low, woody vegetation. While 

clearing rangelands of all shrubs can be detrimental to BCVIs, selectively controlling juniper, 

particularly in areas where juniper has recently invaded otherwise suitable breeding habitat, can 

enhance BCVI habitat while improving rangeland productivity. A recent NRCS Section 7 

consultation and Biological Opinion for the implementation of the 2002 Farm Bill suggests a 

more progressive approach to brush management that protects and enhances BCVI habitats 

(USFWS 2004).   

Under the authority of the recent Section 7 consultation and Biological Opinion, the 

NRCS can fund brush management projects for up to 50,765 acres of suitable habitat (3.5 

percent of the total estimated suitable habitat) throughout the range of the BCVI in Texas 

(USFWS 2004). This project authority is distributed among the four recovery regions in 

proportion to the estimated amount of suitable occupied habitat in each. The program helps 

landowners who develop approved wildlife management plans with juniper removal and other 

practices such as brush management, prescribed burning, prescribed grazing, and range planting 

through cost-share agreements. With continued funding, the program could lead to a long-term 

increase in suitable habitat for the BCVI. As part of the agreement, brush management 

contractors are required to receive training and certification to operate in and around BCVI 

habitat. While brush control in BCVI habitat may have some short-term impacts on the species, 

the long-term benefits should be improved habitat conditions at the landscape level (USFWS 

2004). This program has potential for conserving the species, although the participation rates and 

ultimate results are not yet documented. 

Environmental Defense (ED) has initiated a program for establishing Safe Harbor 

Agreements with private landowners participating in habitat management programs likely to 

benefit black-capped vireos in 37 counties in Texas.  Since December 2000, ED has enrolled 7 

landowners accounting for 6,201 acres under the program.     
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Other BCVI habitat restoration efforts are occurring at several managed areas throughout 

the Edwards Plateau (USFWS 2004). The Nature Conservancy (TNC) is conducting prescribed 

fires and removing juniper at the Barton Creek Habitat Preserve in Travis County. The Nature 

Conservancy is also working to expand BCVI habitat at Dolan Falls Preserve in Val Verde 

County, Love Creek Preserve in Medina County, and Independence Creek Preserve in Terrell 

County. Habitat improvement efforts at Cedar Ridge Preserve in Dallas County have led to the 

first record of BCVI in that county since 1997 (Marsden 2005).   

In Travis County, the City of Austin, the Lower Colorado River Authority, and the 

county itself all have land management programs focused on habitat restoration and management 

for BCVI at several sites. The Texas State Soil and Water Conservation Board’s Brush Control 

Program is also developing management strategies that target areas where brush control is most 

needed. Between 2000 and 2004, this program spent approximately $3.6 million per year on 

brush control (USFWS 2004). Funding for this program was cut to about $600,000 in 2005.   

One effort on private lands includes state agencies, federal agencies, non-governmental 

organizations, and university partners in monitoring and managing the habitat of endangered 

species throughout the Leon River basin in Coryell and Hamilton counties. Point surveys 

conducted across this 350,000-acre project area in 2003-2005 yielded baseline estimates that 5 to 

7 percent of the area may be occupied by BCVIs (Juarez et al. 2004, N. Wilkins unpublished 

data). The project is actively enrolling landowners in management contracts to enhance 

rangeland, including selective juniper removal, grazing deferment and prescribed burning 

treatments. The project has recently become associated with a Department of Defense effort to 

provide incentives for the conservation of endangered species, including BCVIs, in an off-site 

conservation program for nearby Fort Hood. 

While there are other locally-led efforts that have implications for BCVI recovery, there 

is not yet an inventory of these programs along with their associated impacts on BCVIs.  This 

appears to be an informational need that might be addressed through future efforts. 
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7.0 Summary and Conclusions 
 The following section is a review of the most relevant findings related to the important 

conservation issues affecting black-capped vireos. The quality of available data, and therefore 

the strength of implications, varies with geography and topic. Throughout this analysis, it is 

apparent that a lack of data for many of the key issues makes it difficult to be direct and 

definitive in answering the final questions required for this status assessment. We nevertheless 

offer the following conclusions with the qualifications that are inherent to drawing inference 

from secondary data sources. 

 

7.1 Geographic Range 

 At the time of listing, the black-capped vireo was known to have breeding populations 

distributed across four counties in Oklahoma, 21 counties in Texas, and in Coahuila, Mexico. 

The historic breeding distribution was thought to include an area stretching from Kansas 

southward through central Oklahoma and through west-central Texas, with a southern limit in 

central Coahuila, Mexico. While the overall survey effort has increased since listing, the effort 

has not been evenly applied across the species’ potential breeding range. Even though the 

resulting data provide incomplete knowledge of the species breeding range, the accumulated 

results do provide some insight into the conservation status of the species. These results are 

summarized below. 

 

 Since listing, breeding populations have been documented in 49 Texas counties, five 

Oklahoma counties and three Mexican states.   

 

 The current black-capped vireo breeding range no longer appears to extend northward 

past central Oklahoma, and the species has not been documented in Kansas since the 

1950s.      

 

 Survey efforts since 2000 have confirmed that there are occupied breeding habitats in 38 

counties in Texas, three counties in Oklahoma, and three states in Mexico. 
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 Recent survey results confirm that the black-capped vireo’s breeding range extends 

substantially farther southward in Mexico than was known at the time of listing. The 

recent discovery of the southernmost breeding populations of the species significantly 

expands the known breeding range.   

 

 Given recent observations in the wintering range of the species, black-capped vireos are 

now known to migrate to wintering habitats along a narrow range stretching from 

approximately 16 to 27 degrees latitude along the mountainous Pacific coast of Mexico. 

Recent observations suggest that most of the birds winter in the northern two-thirds of 

this area. 

 

7.2 Habitat Availability 

 As identified when the species was listed, the amount and distribution of suitable 

breeding habitat was a major factor contributing to the species’ endangerment. However, at the 

landscape level, the amounts and distribution of suitable breeding habitat were unknown at the 

time of listing. Despite some significant progress in refining species-habitat relationships and in 

estimating the area of potential breeding habitat, there is not yet an inventory that would make it 

possible to reliably estimate trends in suitable breeding habitat.   

 

 Analysis of extensive roadside surveys conducted in 1996-1998 resulted in an estimate of 

1.45 million acres of potential breeding habitat in 53 counties across the species’ range in 

Texas. This amounts to 3.3 percent of the total land area within the counties considered.  

Due to sampling issues, this estimate lacks reliability and is of limited utility for 

assessing the species’ status.  

 

 The suitability of rangeland as breeding habitat for black-capped vireos largely depends 

on the composition and structure of woody shrubs and small trees. Habitat alteration by 

invasive junipers appears to be a major limitation in the maintenance and development of 

suitable breeding habitats in many portions of the species range.   
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 The influence of prescribed fire in maintaining habitat suitability in the eastern portion of 

the species’ range appears to be more important than was generally expressed at the time 

of listing. Although the absence of wildfire “under natural conditions” was acknowledged 

in the listing decision as a factor in the successional advancement of suitable habitats, the 

successful application of prescribed fire in managing for black-capped vireos was not 

well documented or generally acknowledged at the time of listing. 

 

 Fire interacts with a region’s physical features and climate to produce different outcomes. 

Fire appears to contribute to the development of suitable breeding habitats in Oklahoma 

and the eastern portion of the species’ Texas range. However, in the western portion of 

the species’ breeding range in Texas and in Mexico, fire is not as important in 

maintaining habitat suitability.   

 

7.3 Population Status 

 At the time of listing, the population status of black-capped vireos was largely established 

from survey efforts that yielded a known population of 191 pairs (Marshall et al. 1985). 

Extrapolating from their surveys, Marshall et al. (1985) expanded their survey results to estimate 

that there were more than 20 pairs in Oklahoma, 188 to 374 pairs in Texas, and 48 to 131 pairs in 

Mexico. By 1996, about 1,803 males were reported in the U.S. (USFWS 1996); by 2005, the 

known U.S. population was 5,996 males (This report). Including the breeding range in Mexico, 

the current known population is at 6,269. Important points concerning population status are 

summarized below: 

 

 From available survey data it is clear that the overall breeding population of black-capped 

vireos is substantially larger than was known at the time of listing.  However, it is not 

clear how much of the difference can be attributed to increased survey effort. Because of 

unequal survey efforts across the species’ range, we cannot reliably estimate what 

proportion of the total breeding population is represented by the current known 

population. 
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 In many local cases, it could be that increased survey efforts alone have resulted in larger 

known populations of black-capped vireos. In other cases, however, it appears that 

breeding populations have likely increased since listing. For example, known breeding 

populations in three of the four areas with the most intensive survey efforts have 

increased almost 10-fold since surveys were reported in 1996 – these include Fort Hood 

Military Reservation (Texas), Wichita Mountains WR (Oklahoma), and Fort Sill Military 

Reservation (Oklahoma). 

 

 To date, about 75 percent of the known population in the breeding range is found on four 

well-surveyed areas– Fort Hood Military Reservation (Texas), Kerr WMA (Texas), 

Wichita Mountains WR (Oklahoma), and Fort Sill Military Reservation (Oklahoma). 

Together, these facilities cover approximately 400,000 acres (161,877 ha) – an area 

representing only 1 percent of the total area of rangeland in the Texas/Oklahoma range of 

the species. The remaining 25 percent of the known population is the product of 

documented occurrences from at least 52 other properties, many of which are on private 

lands with only recent survey access. 

 

 The current known breeding population in Mexico represents only 4 percent of the total 

known population. However, suitable breeding habitats in Mexico have been only 

sparsely surveyed, and most of the known breeding range has not been assessed for 

black-capped vireo occurrence. Where surveys have been conducted in Mexico, black-

capped vireos are often found at densities higher than in the species’ U.S. breeding range.  

 

7.4. Analysis of Threats 

 At the time of listing, the identified major threats to the black-capped vireo included 

habitat loss through land use conversion, vegetation succession, grazing and browsing by 

domestic and wild herbivores, and brood parasitism by brown-headed cowbirds. While the 

relative importance of individual threats appears to have changed since listing, these remain the 

primary threats to the species.     
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7.4.1 Habitat conversion and land use change 

 When proposed for listing, the largest known concentration of black-capped vireos was in 

the immediate vicinity of Austin, Texas and the population was under immediate threat from 

development and road construction. Much of the subsequent development in the Austin area was 

mitigated through habitat conservation plans and the subsequent set-aside of mitigation lands, 

including the Balcones Canyonlands NWR. Habitat conversion and changes in land use continue 

to pose a threat throughout parts of the species’ range. There are no data available for directly 

measuring trends in the amount of suitable habitat for the species, but some overall changes in 

land ownership and land use do suggest indirect trends that might be important for black-capped 

vireo conservation. However, these data were available only for the U.S. portion of the bird’s 

breeding range.   

 

• As of 2002, approximately 80 percent of the 68.8 million acres in the species’ U.S. 

breeding range was classified as farm and ranchland. About 70 percent (33.9 million 

acres) of farm and ranchland in the area was classified as rangeland. This represents the 

land base on which suitable habitat for black-capped vireos might presently exist or be 

developed, either through management or natural processes.    

 

• Recent trends in land use, land ownership and land fragmentation in the Texas part of the 

breeding range are quite different than those in Oklahoma.     

 

• Over the period 1992-2002, the total area classified as rangeland declined by 8.6 percent 

across the breeding range in Texas. This apparent change in land use was partly driven by 

an overall loss in farm and ranchland, but the reported loss of rangeland was 37 percent 

more than the overall loss in farm and ranchland. The figures collected for Oklahoma 

suggest a stable or slightly increasing inventory of rangeland.  All else being equal, a net 

loss in rangeland area likely represents a loss of potential habitat for the species – but the 

magnitude of loss as well as compensating factors are unknown.    
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• Over the period 1992-2002, about 2.8 million acres of large farms and ranches (more than 

2,000 acres) were broken into smaller ownerships across the species’ range in Texas. 

Oklahoma experienced a slight increase in large ownerships during the same period.   

 

• During this same period, the numbers of smaller farms and ranches increased by about 40 

percent across the species’ breeding range in both states. 

 

7.4.2 Vegetation change 

 Habitat changes resulting from the encroachment of woody shrubs and small trees 

(vegetational succession) were identified as a threat to the species at listing. In reviewing the 

relevant scientific literature, much of the current threat can largely be attributed to the invasion 

and growth of juniper species. 

 

• The invasion and growth of native juniper species appears to be one of the most prevalent 

problems in maintaining existing suitable habitat throughout a major portion of the 

species’ range in Texas and Oklahoma.  Juniper invasion has contributed to an overall 

afforestation of rangeland habitats throughout much of the species’ breeding range in 

both states. 

 

• Since listing, both Ashe juniper and redberry juniper have increased in dominance 

throughout the Texas range of the species; in Oklahoma, eastern redcedar has increased 

substantially. 

 

• Juniper invasion into suitable habitats appears to be a function of the combined influence 

of fire suppression and overgrazing, and it may be further influenced by drought. At least 

in the eastern portion of the species’ U.S. breeding range, fire appears to exert an 

overriding influence on the development and maintenance of breeding habitat for the 

species by controlling invasive juniper. 
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• Since listing, the increased abundance of five species of woodland birds throughout the 

U.S. breeding range of the black-capped vireo suggests that woody shrubs and tree cover 

are increasing, which would have a negative impact on black-capped vireo conservation.      

  

7.4.3 Grazing and browsing pressures 

 At the time of listing, overbrowsing by domestic goats, sheep, white-tailed deer and 

exotic herbivores was given as a primary cause of habitat loss, particularly in the Edwards 

Plateau of Texas (Marshall et al. 1985). Since listing, the numbers and densities of domestic 

livestock have decreased throughout much of the species’ U.S. breeding range, and the specific 

areas where livestock numbers are decreasing have generally coincided with areas where 

overbrowsing was most threatening to the species. However, white-tailed deer populations 

appear to have increased in many of the same areas (i.e., Edwards Plateau). 

 

• Grazing per se is neither beneficial nor detrimental to black-capped vireo habitats.  The 

use of grazing and browsing animals, under proper management, for enhancing rangeland 

habitats, is well supported in the scientific literature. However, high stocking rates 

combined with poor management can remove the low-growing, shrubby vegetation 

black-capped vireos require for breeding habitat.   

 

• Evidence continues to suggest that extremely high stocking rates of herbivores–especially 

goats, white-tailed deer and exotic ungulates–can degrade black-capped vireo breeding 

habitat. When grazing pressure is reduced, the breeding habitat may recover under some 

conditions.   

 

• Given the apparent relationship between cattle and brown-headed cowbirds, grazing by 

cattle may have an indirect impact on black-capped vireos by increasing the risk of brood 

parasitism. This relationship is highly variable and may be mitigated with livestock 

management and, possibly, cowbird removal. 
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Trends in the numbers of grazing and browsing animals.  

• Goat numbers have declined throughout a major portion of the black-capped vireo’s 

range in Texas. For example, goat numbers declined by 22.6 percent during the period 

1987-2002, including decreases of 58 percent in the Southwest and Trans-Pecos region 

and almost 35 percent in the Edwards Plateau. 

 

• Since listing, cattle numbers have decreased by 9.6 percent within the Texas range of the 

species, while increasing by about 12.5 percent in the Oklahoma portion of the range. In 

general, cattle densities decreased in the western portion of the species’ range in Texas 

and increased in northeastern Texas and Oklahoma. 

 

• Data for determining trends in grazing animals in the Mexico portion of the species’ 

range were not available.  

 

• Although white-tailed deer populations appear to have decreased throughout Texas since 

listing, deer population numbers in the Edwards Plateau appear to have increased. The 

resulting browsing pressure by white-tailed deer may be limiting the development of 

suitable habitat in many areas of that region.   

 

• Data for estimating trends in the numbers of exotic herbivores are incomplete. However, 

the most recent estimates, from 1994, suggested that populations of the most numerous 

species (axis deer, blackbuck antelope, aoudad, fallow deer and sika deer) were 

increasing in the Edwards Plateau of Texas. 

      

• The densities of domestic livestock, particularly goats, have decreased substantially in 

recovery regions 2 and 4 (the Edwards Plateau and Southwest and Trans-Pecos regions, 

respectively). However, across the Edwards Plateau, estimates of white-tailed deer 

densities now exceed the density estimates for all other classes of domestic livestock.  
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7.4.4 Brood parasitism 

 At the time of listing, brood parasitism by brown-headed cowbirds was widely observed 

as a primary factor in the low reproductive success of black-capped vireos (Marshall et al. 1985). 

At that time, it was thought that brown-headed cowbirds were becoming more abundant 

throughout the mid-continent of the U.S. and that cowbird removal was a necessary step towards 

black-capped vireo recovery. Important new information concerning brood parasitism and 

brown-headed cowbirds is summarized below. 

 

Factors influencing abundance and parasitism rates. 

• Brood parasitism rates on black-capped vireos appear to be correlated with the densities 

of other more conspicuous host species; this suggests that female brown-headed cowbirds 

may parasitize black-capped vireo nests more in areas where populations of more 

abundant species (e.g., northern cardinals) are denser. 

 

• Brown-headed cowbirds often commute daily between separate feeding and breeding 

areas. Feeding areas are most often located with cattle; the proximity of feeding areas to 

breeding areas and the number of feeding sites within commuting distance are often 

correlated with cowbird abundance.  

 

• At the local scale, the relationship between brown-headed cowbird abundance and rates 

of brood parasitism appears to be influenced by site factors such as host species 

assemblage, host abundance, and vegetative cover. 

 

• At the regional scale, the threat of brood parasitism appears correlated with the regional 

abundance of brown-headed cowbirds. 

 

Cowbird abundance trends. 

• Throughout North America (not including Mexico), the number of brown-headed 

cowbirds observed along Breeding Bird Survey routes has declined by approximately 39 

percent in the period 1966-2003. 
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• Since listing, the relative abundance of brown-headed cowbirds declined in the black-

capped vireo’s range in Texas, but remained stable in the species’ range in Oklahoma. 

Over the last 10 years (1995-2004), observations of brown-headed cowbirds on BBS 

routes in the black-capped vireo’s range in Texas have declined by 25 percent as 

compared to the 10-year period prior to listing (1976-1987).  There was essentially no 

change in that comparison for Oklahoma.  

 

Observed variability in parasitism rates. 

• Observed brood parasitism rates on black-capped vireos vary across the range, with those 

in North-central Texas and Oklahoma being relatively higher than in other regions.   

 

• As with other host species, the observed brood parasitism rates on black-capped vireos 

also can vary from year to year on any one site. 

 

Effect of cowbird parasitism. 

• The effect of cowbird parasitism on black-capped vireos is not a simple function of 

parasitism rates on individual nests. The effect at the population level is best measured as 

seasonal fecundity, which takes into account the desertion of parasitized nests, renesting 

attempts, remating efforts, and fledging rates.  There is some evidence that high levels of 

brood parasitism can decrease seasonal fecundity of black-capped vireos. 

 

• The threat posed by cowbird parasitism is proportionately greater when a species’ 

population is declining because of other factors, such as habitat loss. In general, as a host 

population increases, the relative threat from brood parasitism declines.    

 

Cowbird removal programs. 

• Cowbird control programs across the black-capped vireo’s range resulted in the removal 

of more than 235,000 cowbirds (mostly female) from 2000 through 2004.     

 

• To date, most cowbird removal efforts in the range of the black-capped vireo are in those 

areas where there are relatively large black-capped vireo populations – Fort Hood 
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Military Reservation (Texas), Kerr WMA (Texas), Wichita Mountains WR (Oklahoma), 

and Fort Sill Military Reservation (Oklahoma).    

 

• Cowbird removal can decrease local parasitism rates on black-capped vireo nests 

resulting in an increase in individual nest success.  However, most cowbird control 

efforts for the black-capped vireo are combined with habitat management and restoration 

efforts (e.g., coordinated brush control, controlled burning, and grazing management), 

which confounds most attempts to determine the overall population-level benefit of 

cowbird removal.     

 

7.5 Objectives of Status Review 

 

7.5.1 Does the black-capped vireo population appear to be declining, stable, or 

increasing? 

 Detecting long-term trends in black-capped vireo populations is difficult because survey 

efforts across the range of the species are largely inconsistent and unequal. Several pieces of 

evidence should be considered in combination. These are: 

 

• There has been a large overall increase in the total known numbers of males in breeding 

surveys since the time of listing. 

 

• Most of the apparent increases in population abundance have occurred in areas of most 

intense survey effort (Fort Hood, Fort Sill, Wichita Mountains WR, and Kerr WMA). 

 

• The recent preliminary results from breeding surveys in the Mexican range of the species 

suggest relatively large and dense breeding populations there. 

  

• The species occurs more frequently on private lands in Texas than was known at the time 

of listing.14  This increase in occurrence is at least partly a function of increased survey 

                                                 
14 Survey results from private lands in Oklahoma are lacking. 
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effort – therefore it remains uncertain whether populations on private lands have actually 

increased. 

 

This evidence points to two likely conclusions: 

 

1)  At the time of listing, black-capped vireos were more numerous across their breeding 

range than what had been documented in the listing decision because distributional 

information on the species was limited to a few locations at that time.  We now know that 

the species occurs on private lands in Texas and across areas in Mexico not thought to be 

part of the species’ breeding range when listed. 

 

2) The overall population of black-capped vireos appears to have increased, at least in 

those areas receiving the most management attention and where surveys have been 

conducted most intensely (Fort Hood Military Reservation , Kerr WMA, Wichita 

Mountains WR, and Fort Sill Military Reservation).   These areas contain most of the 

present known breeding population, yet only comprise 1 percent of the total area of 

rangeland in the Texas/Oklahoma range of the species.  Outside of these areas, it is 

difficult to assess trends due to a lack of information. 

 

7.5.2 Are threats increasing, unchanged, reduced, or eliminated? 

Since listing, it appears that some threats have increased, some have decreased, and 

others have likely remained unchanged. And, it appears that none of the original threats to the 

species has been completely eliminated. 

 

7.5.2.1 Increased threat levels  

 Habitat conversion and land use change. The overall loss and potential fragmentation 

of native rangeland caused by land use conversion and ownership changes throughout major 

portions of the species’ breeding range, especially in the Edwards Plateau and North-central 

Texas regions, has likely resulted in an overall decrease in the potential habitat available for the 

species. While the magnitude of this threat compared to others remains unclear, it is the rate of 

change that is of particular concern.  
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 Vegetation change. The widespread shift toward juniper-dominated woodlands is an 

issue of increasing concern for this species and others that depend upon grassland savannas and 

shrubland habitats. Afforestation affects the black-capped vireo throughout its U.S. breeding 

range in all but the more western sections of the Edwards Plateau and Southwest and Trans-

Pecos regions. 

 Overbrowsing by white-tailed deer and exotic ungulates. While the density and 

abundance of domestic livestock have declined substantially in those regions of greatest concern 

at the time of listing, it appears that the density and abundance of white-tailed deer and exotic 

herbivores may have increased in many of those same areas. This is of primary concern in the 

Edwards Plateau of Texas. In some locations within that region, exotic ungulates may out-

compete white-tailed deer.  

 Predation.  Where cowbird removal programs are successful in reducing brood 

parasitism, the threat of predation from fire ants and rat snakes may become more of a threat to 

the species.  Whereas imported fire ants have increased in distribution and abundance since the 

species was listed, they likely pose an increasing threat to the species.       

 

7.5.2.2 Decreased threat levels  

 Overbrowsing by domestic livestock. The density and abundance of domestic livestock, 

particularly goats, have declined substantially in those regions where this threat was of greatest 

concern at the time of listing, primarily in the Edwards Plateau and Southwest and Trans-Pecos 

regions. Therefore, the potential for livestock overbrowsing to destroy black-capped vireo habitat 

is probably not as widespread as it was before listing. At the local level, however, the effects of 

overbrowsing by domestic livestock can be quite variable and may put local breeding 

populations of black-capped vireos at risk. Overall, this specific threat appears to have declined.   

 Brood parasitism by brown-headed cowbirds in Texas. The threat posed by brood 

parasitism throughout major portions of the species’ range in Texas has likely lessened since the 

species was listed due to a combination of an apparent decrease in cowbird abundance, an 

apparent increase in black-capped vireo breeding populations, and circumstantial evidence of a 

reduction in parasitism rates at some locations due to cowbird removal. Our conclusions 

concerning this threat factor are confined to major portions of the Texas breeding range of the 

species.          
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7.5.2.3 Unchanged threat levels  

 Brood parasitism by brown-headed cowbirds in Oklahoma. The threat posed by 

brood parasitism throughout the species’ range in Oklahoma remains essentially unchanged since 

the time of listing. This conclusion is largely based on the fact that the relative abundance of 

brown-headed cowbirds in Oklahoma appears to be unchanged. However, it is possible that 

brood parasitism in that region may not now be as threatening as it was thought to be at the time 

of listing because of the apparent increase in known black-capped vireo populations in 

Oklahoma and the same circumstantial evidence of beneficial cowbird removal programs at the 

local level as has been observed elsewhere.      

 

7.5.3 Are there any new threats to the species? 

 While we did not identify any new threats to the species that were not anticipated at the 

time of listing, there may be unanticipated threats to the species or those that remain unexplored. 

Of these, nest depredation by vertebrate predators and fire ants is an obvious area for future 

analysis and research. This possible threat will need to be explored as new recovery strategies for 

the species are developed in the future.   In addition, factors that might negatively affect 

wintering black-capped vireos in Mexico, such as development or land conversion to agriculture, 

need to be carefully examined. 
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9.0 Appendices 
APPENDIX A. Current known population of black-capped vireos arranged by county and recovery regions. 
 
REGION 1- North-central Texas 

County Specific Location 
Current 

Population1  Current Source by Specific Location 

Texas Wildlife 
Diversity 
Database2 

1996 
Population3  

Bell/Coryell4    1914       

  Fort Hood    1,847 males (Cimprich 2003b) 594 males (1999)    
Bell        150  
Coryell        150  

  Private land   16 individuals (Butcher pers. comm. 2005)     
  Private land    50 males (Juarez et al. 2004)     
  Private land    1 male (Maresh and Rowell 2000)     
Burnet   88   39 males (2001) 47  

  
Balcones 
Canyonlands NWR   57 territories (Sexton 2002)     

  Private Land    8 territories (Sexton 2005)     

  
LCRA Canyon of the 
Eagles    23 males (Pavlas pers. comm. 20046)     

Travis   43   5 males (2001) 60  

  
Balcones 
Canyonlands NWR   31 territories (Sexton 2002)     

  

Balcones 
Canyonlands Preserve 
(BCP)   12 pairs (Ramirez pers. comm. 20045)     

Williamson   14   5 males (2001) 13  

  
Balcones 
Canyonlands NWR   14 territories (Sexton 2002)     

REGION 1- North-central Texas (continued) 
County Specific Location Current Current Source by Specific Location Texas Wildlife 1996  

Page 270 of 659



BCVI Review  May 2006 
 

Wilkins et al. 139 

Population1  Diversity 
Database2 

Population3 

Somervell    20   16 males (2003) 3  
  Private land    15 males (Maresh 2005a)     
  Private land    2 pairs (Pinkston et al. 2002)     

  
Fossil Rim Wildlife 
Center   3 males (Pinkston et al. 2002)     

Bosque   1   1 male (1988) 1  
  County Road 2130    1 pair (Maresh and Rowell 2000)    
Coleman   6   6 males (1999) unconfirmed  
  County Road 419   6 males (Maresh and Rowell 2000)     
Dallas Cedar Ridge Preserve   1 1 male (Marsden 2005) 2 males (1993) "extirpated"  
Erath   16   16 males (2003) 1  
Montague   2   1 male (2001) no record  
  Private land    1 pair (Maresh 2002)     

  Private land    1 pair (Garnett pers. comm. 20045)     
Palo Pinto   1   1 male (2002) 1  
Brown        unconfirmed  
Comanche        unconfirmed  
Hood        unconfirmed  
Hamilton   4    1  
  Private land   4 males (Juarez et al. 2004)     
Johnson        unconfirmed  
Lampasas        1  
Mills       2 males (1989) 2  
Parker        unconfirmed  
Stephens        1  
TOTAL   2110    431 
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REGION 2 - Edwards Plateau  

County Specific Location 
Current 

Population1  Current Source by Specific Location 

Texas Wildlife 
Diversity 
Database2 

1996 
Population3  

Edwards/Kinney4   265       

  
Kickapoo Caverns 
State Park    

52 territories (Lockwood pers. comm. 
2005)    

Edwards        67 
  RM 674   135 males (Booher pers. comm. 20045)    

  Dobbs Run Ranch   
59 males (Environmental Defense 
20045)    

  
Dobbs Mountain 
Ranch   17 territories (Maresh 2004a) 17 males (2003)   

Kinney       2 males (1998) 105 
  FM 674   2 males (Maresh and Rowell 2000)    
Kerr   436   1 male (2001) 602 

  
Kerr Wildlife 
Management Area   

358 males (Prochaska pers. comm. 
2005)    

  Private land   78 males (Pfeffer pers. comm. 2005)    
Bandera   28   19 males (2000) 48 

  
Love Creek 
Preserve   10 males (Elliott 20045)   

  
Hill Country State 
Natural Area   

7 males (Lockwood and Hernandez 
20003)    

  Private land   11 males (Wilkins et al. 2002)    
Bexar   45   32 males (2000) 16 

 Camp Bullis  
13 Territories (Cooksey and Thompson 
2005)  

  
City of San Antonio 
Rancho Diana   

32 males (Lautzenheiser pers. comm. 
20045)   
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REGION 2 - Edwards Plateau (continued) 

County Specific Location 
Current 

Population1  Current Source by Specific Location 

Texas Wildlife 
Diversity 
Database2 

1996 
Population3  

Blanco   14   14 males (2000) 6 
Kimble   35   2 males (1996) 26  

  Walter Buck WMA   35 males (Farquhar pers. comm. 20045)     
Mason   77   71 males (2001) 2  

  
Mason Mountain 
WMA   77 males (Mitchell pers. comm. 2005)    

Real   93   1 male (2001) 23  
  Private land   93 males (Fushille and Ramirez 2004)     
San Saba   11   7 males (2001) 22  

  
Colorado Bend State 
Park   11 males (Lockwood and Hernandez 20015)     

Hays       2 males (1999) 1  
Llano       1 male (1999) unconfirmed  
McCulloch   1   1 male (2001) unconfirmed  
  FM 1311   1 male (Maresh and Rowell 2000)     
Menard   8   8 males (2001) unconfirmed  
Sutton   1   1 male (1998) 1  
  U.S. Highway 277   1 male (Maresh and Rowell 2000)     
Uvalde       2 males (1993) 4  
Schleicher        unconfirmed  
Comal        unconfirmed  

Gillespie        
1 male seen in 

1988  

Kendall        
1 male seen in 

1985  
Medina   4   4 males (2000) unconfirmed  
TOTAL   1018    923 
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REGION 3 - Concho Valley         

County Specific Location 
Current 

Population1  Current Source by Specific Location 

Texas Wildlife 
Diversity 
Database2 

1996 
Population3  

Coke   12   4 males (2002) 32  
  Texas Highway 208   8 males (Maresh and Rowell 2000)     
  FM 2034   3 males (Maresh and Rowell 2000)     
  Mountain road   1 male (Maresh and Rowell 2000)     
Concho   1   1 male (2001) unconfirmed  
Nolan   3   1 male (1962) 1  

  Private land   3 males (Turner pers. comm. 20045)     
Runnells   2   2 males (1998) 5  

  
County Roads 189 & 
194   2 males (Maresh and Rowell 2000)     

Taylor   125   2 males (2003) 1  

  Horse Hollow   60 territories (Maresh pers. comm. 2005)      

  
Buffalo Gap wind 
farm   59 males (Maresh 2005b)     

  Camp Barkeley   6 males (Maresh 2005a)     
Tom Green   6   2 males (1999) 13  
  FM 2034   4 males (Maresh and Rowell 2000)     
  Susan Peck Road   2 males (Maresh and Rowell 2000)     

Irion       
3 individuals 

(1977) 18  

Sterling        
1 male (last 

survey 1990)  
TOTAL   149    70 
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REGION 4 - Southwest and Trans-
Pecos         

County Specific Location 
Current 

Population1  Current Source by Specific Location 

Texas Wildlife 
Diversity 
Database2 

1996 
Population3  

Brewster   15   14 males (2003) 16  

  
Big Bend National 
Park   15 males (Maresh 2004c)     

  
Black Gap Wildlife 
Management Area        

  Private land         
Terrell   86   26 males (2003) 8  

  
Oasis and Canon 
Ranches    60 pairs (Elliott pers comm. 20045)     

  

Chandler 
Independence Creek 
Preserve    26 males (Maresh 2004b)     

Val Verde   133   43 males (1999) 173  

  
Devils River State 
Natural Area    78 males (Lockwood pers. comm. 2005)     

  
Dolan Falls Ranch 
Preserve    55 males (Farquhar pers. comm. 2005)      

Crockett   2   26 males (2003) 9  

  Texas Highway 290   1 male (Maresh pers. comm. 20045)     

  
FM 2083/Howard 
Draw Road   1 male (Maresh and Rowell 2000)     

Pecos       1 individual (1975) 3  
TOTAL   236    209 

Page 275 of 659



OTHER TEXAS COUNTIES         

County Specific Location 
Current 

Population1  Current Source by Specific Location 

Texas Wildlife 
Diversity 
Database2 

1996 
Population3  

Callahan   2   2 males (2003) not mentioned 
Cooke        not mentioned 
Eastland        not mentioned 
Ellis        not mentioned 
Grayson        not mentioned 
McLellan        not mentioned 
Tarrant        not mentioned 
TOTAL   2      
     
OKLAHOMA          

County Specific Location 
Current 

Population1  Current Source by Specific Location   
1996 

Population3  
Comanche   2474    150 

  
Wichita Mountains 
Wildlife Refuge    

2119 territories (Waldstein pers. comm. 
2005)    

  Fort Sill    355 territories (Grzybowski 2005)    
Blaine   17    17 

  
Salt Creek Canyon 
area   17 males (Grzybowski 2003)    

Cleveland   4    3 
  Lake Stanley Draper   4 males (Shackford 2004)    
Caddo        last seen 1990 
Canadian        last seen 1988 
Beaver        not mentioned 
Creek        not mentioned 
Dewey        last seen 1964 
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OKLAHOMA (continued)   

County Specific Location 
Current 

Population1  Current Source by Specific Location   
1996 

Population3  
Garvin        last seen 1962 
Kiowa        last seen 1963 
Logan        last seen 1967 
Major        not mentioned 
Murray        not mentioned 
Oklahoma        last seen 1984 
Payne        not mentioned 
Tulsa        not mentioned 
TOTAL   2495    170 

U.S. TOTAL   6,010    1,803 
      
MEXICO            

State Current Population1  Current Source by Specific Location    
Coahuila 139 Farquhar et al. 2003   
Nuevo Leon 98 Farquhar et al. 2003   
Tamaulipas 22 Farquhar and Gonzalez 2005      

MEXICO TOTAL                   259        

GRAND TOTAL             6,269     
 1 Most recent abundance estimates are those documented since 2000.  
 2TWDD as of 14 Sept. 2005.  TWDD data is only included in Current Pop if year >1999 and TWDD is the only source (year of most recent 
observations in parentheses).  
3 Number of males documented in each county according to USFWS (1996). 
4  Fort Hood is in both Bell and Coryell Counties.  Kickapoo Caverns State Park is in both Edwards and Kinney Counties. 
5 As cited in USFWS (2004). 
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APPENDIX B. 
 
Museum records of black-capped vireos that were collected in Mexico outside of the breeding season. 
 

State 
Number of 
specimens Museum 

Sinaloa 1 Smithsonian Institution National Museum of Natural History, Washington, D.C., USA 
  8 Moore Laboratory of Zoology, Occidental College, California, USA 
  2 Natural History Museum of Los Angeles County, California, USA 
  1 Field Museum of Natural History, Chicago, Illinois, USA 
  1 University of Kansas Natural History Museum, Lawrence, Kansas, USA 
  1 Delaware Museum of Natural History, Delaware, USA 

  1 
Museo Zoologico de la Facultad de Ciencias, Universidad Nacional de Mexico, 
Mexico 

Durango 4 Moore Laboratory of Zoology, Occidental College, California, USA 
Nayarit 3 Moore Laboratory of Zoology, Occidental College, California, USA 
  7 Delaware Museum of Natural History, Delaware, USA 
  2 Field Museum of Natural History, Chicago, Illinois, USA 

  1 
Burke Museum of Natural History, University of Washington, Seattle, Washington, 
USA 

Jalisco 1 American Museum of Natural History, New York, USA 
  2 Moore Laboratory of Zoology, Occidental College, California, USA 
  1 Delaware Museum of Natural History, Delaware, USA 

  2 
Louisiana State University Museum of Natural History, Baton Rouge, Louisiana, 
USA 

  1 
Museo Zoologico de la Facultad de Ciencias, Universidad Nacional de Mexico, 
Mexico 

Colima 1 Museum of Vertebrate Zoology, Univ. of California, Berkeley, California, USA 
  1 Delaware Museum of Natural History, Delaware, USA 
Michoacan 1 Moore Laboratory of Zoology, Occidental College, California, USA 
Mexico 1 Smithsonian Institution National Museum of Natural History, Washington, D.C., USA 
Guerrero 1 London Natural History Museum, United Kingdom 
  1 Canadian Museum of Nature, Ottawa, Canada 
Oaxaca 2 Delaware Museum of Natural History, Delaware, USA 

  1 
Museo Zoologico de la Facultad de Ciencias, Universidad Nacional de Mexico, 
Mexico 
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EXECUtIVE SUMMARY OF THE RECOVERY PLAN
FOR THE BLACK-CAPPED VIREO

CurrentSpeciesStatus: This speciesis listed asendangered.The numberof
individuals is unknown. However, it has undergone substantial range reductionin
Kansas, Oklahoma,andTexas. It is extirpatedin Kansas,and the Oklahomapopulation
isbelow 300birds. Declineshavealsobeen documentedover muchof thespecies’range
in Texas. Its statusis uncertainin Coahuila, Mexico.

HabitatRequirementsand Umiting Factors:Theblack-cappedvireooccursin mixed
deciduous/evergreenshrubland. Breeding vireos useshrubbygrowthof irregularheight
and distributionwith spacesbetweenthesmall thicketsand clumpsand with vegetative
cover extendingto ground level. Habitat losses areoccurringthrough development,
overbrowsing,and suppressionand alterationof natural disturbance regimes. Cowbird
nestparasitismhasbeendrasticallyreducingvireo reproductionin manyareas.

Recovery Objective:Downlisting

RecoveryCriteria: All existing populationsareto he protectedandstabilized;and at
leastoneviable breedingpopulation(of at least500 to 1,000breedingpairseach)should
exist in eachof six regions, including one in Oklahoma,one in Mexico, and four in
Texas;andsufficient andsustainableareashouldexist to supportthebirds whenthey are
on their winter range;and all of the previouslymentionedcriteria should have been
maintainedfor at least 5 consecutive yearsand assuranceshould exist that they will
continueto be maintained. Threatsfrom habitat loss, cowbird parasitism,and other
factorswill needto be resolved.

Actions Needed:
1. Additional surveys.
2. Clarify populationsize, arearequirements,and location needs for viable

populations.
3. Maintain viable populationsin target areas.
4. ConductresearchOfl species’biology,habitatneedsandmanagement,threats,and

winter range.
5. Eliminate threatsfrom cowbird nest parasitism,habitatdeterioration,and other

agents.
6. Developand conducta programfor monitoringthe vireo’s status.

EstimatedCostel Recoveryfor First ThreeYears:

FY 1 - $16,274,000.
FY 2 - $16,409,000.
FY 3 - $16,434,000.

Date ofRecovery: Currentrequirements fordownlistingto threatenedshould hemetby
2020, assumingfull implementationof this plan. However,thesepopulationsmay not
be self-sustainingbecauseofcowbird impacts. More informationis neededto determine
the potentialfor completerecoveryanddelisting. Therefore,time of delisting is
uncertain.

iv
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DISCLAIMER PAGE

Recoveryplans delineate reasonableactions that are believed to he required to
recoverand/orprotectlisted species. Plans are publishedby the U.S. Fish andWildlife
Service,sometimespreparedwith the assistanceof recoveryteams, contractors,State
agencies,andothers. Objectiveswill be attained and any necessary funds madeavailable
subject tobudgetaryand otherconstraints affecting the parties involved,as well as the
need to addressother priorities. Recovery plansdo not necessarilyrepresentthe views
nor the official positions or approvalof any individualsor agenciesinvolved in theplan
formulation,otherthan the U.S. Fishand Wildlife Service. Theyrepresentthe official
positionof the U.S. Fishand Wildlife Service ~Jy after they have been signedby the
Regional Directoror Director as upproved. Approvedrecoveryplans are subjectto
modification as dictatedby new findings,changesin species’status,and the completion
of recoverytasks.
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I. INTRODUCTION AND BACKGROUND

A. TAXONOMIC AND LEGAL CLASSIFICATION:

Family: Vireonidae

Scientific name: Vireo atricapillus Woodhouse

Commonname: Black-cappedvireo

Original description: Woodhouse(1852)

Type specimen: National MuseumNatural History no. 15040collected26 May
1851 “on theRio SanPedro,two hundredand eight milesfrom SanAntonio...” (=
Devil’s River, nearJuno,Val VerdeCounty, Texas(SextonandTomer 1991)).

Distinctiveness: Believed most closely relatedto ~ nelsoni, the dwarf vireo of
southwesternMexico, which is similar in plumage(except capcolor). A few
authors believethat dwarf and black-cappedvireos maybe conspecifuc. With
Bell’s vireo (~bellii), theymay form a superspeciescomplex (Phillips 1968,
Barlow 1980, Barlowpers.comm.).

Listed: Endangered,(Federal Register52:37420-37423,October 6,1987);became
effective30 days (November 5,1987) afterpublication.

Recoverypriority: 2C (According totheService’s criteriathis indicatesa species
with a high degreeof threats,high potential fir recovery,and in conflict with
constructionor developmentprojectsor othertirms of economicactivity).
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B. DESCRIPTION

General:Oneof the smallestof the vireos; 9-10g, 11-12 cm (4.5 in.). Unique
among vireos in being sexuallydichromatic(sexesaredifferent colorations), and
in showingdelayedplumagematuration(Rohwer~t ~. 1980) in first-year males.

Plumageand soft parts: Detaileddescriptions are providedin Graber (1957)and
Oberholser(1974). Adult males(=ASY male, aftersecondcalendaryearin age)
are olive greenon the back,white below with flanks tingedyellow to yellowish
green. Theheadis blackwith prominent spectacles, whiteon lores,hut interrupted
over the eye. Thebill is black, iris brownish red to red, feetdull gray
(plumbeous). Thewings and tail aredark olive to blackish. The tertial and
secondarycoverts are broadly rimmed with paleyellow forming two wing bars.
Someadult malesshowgray ratherthan blackon the lowerportionsof the nape.
Themalein the first breedingseason(=SY male, male in his secondcalendaryear)
is similar to the adult male,but thenapeand posteriorcrown in most birdsis
extensivelygray ratherthan black.

Adult femalesgenerallyhavea gray headhut somelook morelike the SY male
with blackish variablyextending aroundthe spectaclesand forward portionsof the
crown. Youngof theyearin first winterplumagearesimilar to adult females, hut
with a brown ratherthan a reddishbrown iris. Somevariation occurs in gray on
thecap andin theamountof huff on thespectaclesand throat. Juveniles arelike
young in first winter plumage,but generallypaler,more whitish underneath,and
with lessclearlydelimited cap andspectacles.

Distinction from othervireos: A blackand/orgray cap, and reddisheye separates
adultsfrom othervireo species. Mostsimilar is thedwarfvireo, which is identical
except for a greenishgray cap. Femalesand juveniles may be confusedwith the
muchlargersolitary vireo(Y~solitariusat 20 g), hut femaleblack-cappedvireos
showa red eye,and the solitary vireo’s spectaclesare narroweron the lores and
arenot interruptedabovetheeye. Hutton’s vireo (~huj~pj)canbe distinguished
by cap color, indistinct spectacleand huffy throat. However,somefirst winter
black-cappedvireosmay havelessdistinctivecaps,and huffier underpartsand
spectacle~s,and appear similarto dwarfvireo and Hutton’s vireo.

MQli: The molt sequenceis typical of manypasserines (see Humphrey and Parkes
1959, Pyle ~ ~i. 1987). No down plumage occursin nestlings. The adult molt
(prehasic)is complete(all feathers)at theend of the breedingseason.Theprebasic
molt of young of the year(from juvenile into tirst winter plumage)is incomplete.
Juvenileprimary coverts,primariesand tail feathersare retained. A partial pre-
alternatemolt, involving at least thecap of males,was noted by Graher(1957).
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C. DISTRIBUTION AND POPULATION ESTIMA’I’ES

Historic breedingrange: Black-capped vireos arebelievedto havebred in a strip
from south-centralKansas,broadlythroughcentralOklahomasouththroughcentral
Texas to the EdwardsPlateau,thensouth andwest to central Coahuila(Mexico)
and Big BendNational Park(Graber1957,American Ornithologists’Union 1983)
(Figure 1). The vireomay also haveoccasionallybred in NuevoLeon and
Tamaulipas(Marshall~ ~1.1984).

Historic winter range: The vireos’ historic winter rangeis on the Pacific slopeof
Mexico. It is less well known than the breedingrange. Recordsare primarily
from Sinaloaand Nayaritbut extendnorth tosouthern Sonora,and east to Oaxaca
(Graber 1957, Marshall ~ ~[. 1985)(Figure2).

Recordsconsideredaccidental:Reportswhere vireos were consideredto have
occurred“accidentally” existfor easternNebraska,northeasternKansas,Louisiana,
Arizona, and Nuevo Leon (Mexico) (Marshall~ ~. 1985).

Currentbr~ingrange:Kansas- No recentbreedingrecordsexist. The lastsight
recordsof accidentals werenoted in the 1950’s (Tordoff 1956). Graher(1957)
could not locate suitable areasduring the early 1950’s and believedthat drought
conditionsand land usesin the 1930’seliminated potentialhabitat.

Oklahoma- Oklahoma has beenextensively surveyed (Grzybowski~ ~i. 1986,
Grzybowski 1989a). Black-cappedvireos have beenreducedto threefocal areas
in west-centralOklahoma(Figure 3). Birds in oneof these areas(on theborderof
Canadianand Caddocounties)will likely disappearwithin the next few years.

Only onebird could be locatedtherein 1990 (Grzyhowski 1990a). A group
in BlameCounty with only six breedingpairsduring 1990 (Grzyhowski 1990a)is
at very high risk. En the WichitaMountainsWildlife Refuge (WR) and adjacent
Fort Sill Military Reservation(MR) (ComancheCounty),about225+ adults were
observed during1990. This population,which may approach300 birds, is
currently beingmonitored(Grzybowski l990b, GrzyhowskiandTazik 1990). The
black-capped vireois believedextirpatedfrom the ArhuckleMountains(Figure3)
and central Oklahomawhere it was noted asrecently as 1942 and 1977,
respectively(Grzyhowski~ ~. 1986),and from intermediary portionsofits current
range.
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Figure 1. Probable historic breeding rangeof theblack-capped vireo(Graher1961).
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Figure2. Documentedandpossiblewinter rangesof theblack-cappedvireo (adapted
from Graber1957,Marshall ~ ~j. 1985).
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Figure 3. Currentblack-capped vireodistributionin Oklahoma.
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Texas - Populationsarestill presentin a numberof localities in Texas,
particularlyon theLampasasCut PlainsandEdwardsPlateau(Figure4, Table 1).
The easternandsouthernedgesof the rangefollow the BalconesEscarpment
closely from Waco (McLennan County)to Brackettville (Kinney County).
However,the rangeis likely discontinuousacross the Llano Uplift(Sexton~,t~j.
unpub) MS), anddeteriorationofthesepopulationsmay beextensive,particularly
from north-central Texassouthbroadlyto theSanAntonio(BexarCounty) Region.

Severalhundredadults areknown breedingon the Fort Hood MR, Bell and
Coryell counties(Figures4 and 5) (Tazik and Cornelius 1989). However,this
may be the northernmostsubstantialgroupof vireos in Texas. Fewer than 100
adultswere foundin adetailedsurveyof theAustin area(Travis County) in 1990
(DLS Associates1990). An additional 40-50 maleswere locatednorthwestof
Austin in the PostOak Ridgeareain 1989 (Sexton~ ~1.unpublishedMS).

About 450 adultswere estimatedin a 290 km2 sampleareain westernKerr
County (Figure4) during 1990 (Grzybowski 1990c) and probably form part of a
larger population in thatarea. Between 18-26 territorieswere mappedat Lost
Maples StateNatural Area(SNA) (Figure5), Bandera County, from 1989-1990
(Grzyhowski1990d, Bryan and Stuart 1990). Another 100+ malesoccupiedan
area focusingon the KickapooCavernsStateNatural Area (SNA) (Figure 5),
Kinney and Edwardscounties(Stuartand Bryan, unpuhi. data). The latter may
form partof a more extensivemetapopulationor seriesof populationssouth and
westward in canyonstraversingfrom the upper bend of the Rio Grandeand
including canyonsof the Devil’s River (Va) Verde County)where 93 territories
weremappedin 1990 (Bryan andStuart1990), The statusofthevireo in this area
is still not well determined, hutappears more hopefulthan in areas to the east.

The northernmostbreedinglocality currently known for Texas is in
southwesternDallas County. Three vireos were observedas recently as 1991
(Sexton~ ~j. unpuhl. MS and Randy Mock, in litt. 1991). They havenot been
observedalong the Red River where theywere common in the 1880’s (Cooke
1888,Graher 1957),thoughdetailed surveyshavenot beenconducted. Theyhave
apparentlydeclinedsubstantiallyat Meridian State Park (Figure 5), Bosque
County, sincethe 1970’s. Although search effortsarevery incomplete,few birds
have beenfoundin suitableappearinghabitat in other areas(not mentionedabove)
from Bosqueand Erath countieson the LampasasCut Plains south and westto
Bexar and Uvalde countieson the EdwardsPlateau (Sexton~ ~i.unpuhl.MS).
Small groupsof vireos maystill exist in the ConchoRiver Valley and tributaries
nearSanAngelo (Maxwell 1979, Marshall~ 1985, Maxwell in litt. 1991),and
small numbers(from 12 to 16 birds) havealsobeendetectedin Big BendNational
Park (Figure 5) from 1987 to 1990 (McKinney 1987, Barlow and Griffin 1988,
Griffin and Barlow 1989, Neighbor 1990).

Populationestimatesfor Texas aredifficult to derive becauseof the variable
and incompletesamplingand natureof the information. From 1985 to 1990,
about 1,500 adult birdshave been observedin Texas,summing only sitemaxi-
mums,or most recentcountsfor areaswith multiple-yeardata(Sexton~
unpubt.MS)(Table 2). Becausethe sex ratiois male biased(1 male: 0.73
females;Grzybowski l988a), this probably correspondsto about620 pairs.
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Figure4. Texascountiesknown to be occupiedby breedingblack-cappedvireo
(Sexton~ ~Lunpuhi. MS) in 1990.
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Table 1. Black-cappedvireo recent(1970-1989)Texaslocalities.
(from: Marshall~t~1.1985 and Sexton~ ~1.unpubl. MS.)

County Locality

Bandera 1) Lost Maples StateNatural Area

2) Hill Country Natural Area

Bell I) Fort Hood Military Reservation

Bexar 1) Friedrich Park

2) Camp Bullis

Blanco 1) along RM 2325

2) alongDavis-AlthausRoad

Bosque 1) Meridian StatePark

1) Clayton SW Ranch

Brewster 1) ChisosMountains
2) Big BrushyCanyon
3) GlassMountains
4) Big Bend National Park

Burnet 1) Silver CreekVillage
2) along RM 1869
3) Marble Falls

Coke 1) W. of RobertLee
2) alongRM 2034
3) along Texas208
4) CallahanDivide

Crockett 1) PecosRiver
2) Ft. LancasterStateHistoric Park
3) Howard Draw
4) Fort LancasterRuins

Coryell 1) Fort Hood Military Reservation

Dallas 1) DallasNatureCenter

Jeff Davis 1) Davis Mountains

Edwards 1) FM 674 betweenRocksprings
andKinney County line

2) KickapooCavernsStatePark
3) N. of Barksdale
4) FM 2325 N. of Kinney Co. line
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Table 1. continued

County IMcality

Erath 1) S. of Bluff Dale

Gillespie 1) NE Dosson HWY 783
2) ReservationRoad nearKerr Co. line
3)W of Harper

Hamilton 1) West portionof County

Hays 1) Driftwood

Irion 1) Threelocalities

Kendall I) North portionof County

Kerr 1) Auld Ranch
2) EagleNest Ranch
3) Elm Pass road
4) Kerr Wildlife ManagementArea

a) Buck Pasture
b) Rock Pasture

5) Lazy Hills GuestRanch
6) Lion’s/SheltonRanch
7) ParadiseRanch
8) ReservationRoad andvicinity
9) Rookery site
10) SouthFork Ranch
11) Spicer Ranch
12) YO Ranch
13) Priour Ranch
14) DewberryHollow

Kimble 1) Junctionarea
2) WalterBuck Wildlife ManagementArea
3) 5. Llano River StatePark
4) alongUS 290 5 mi E of 1-10
5) alongRM 479 3 mi E. of 1-10

Kinney 1) Kickapoo CavernsStatePark

Lampasas 1) no specific location

Midland 1) no specific location

Mills 1) alongRR 20056 mi E of

Goldthwaite
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Table 1. continued

County locality

Nolan 1) CallahanDivide

Pecos 1) Road side reststop along US 285
35 mi S. of Ft. Stockton

Real 1) W of Garvin
2) Auld Ranch
3) EagleNestRanch
4) SouthFork Ranch

SanSaba I) ColoradoBend StatePark

Sommervell 1) DinosaurValley StatePark
2) Chalk Mountains
3) Picnic areaalongHWY 67

Sutton 1) 4.3 mi S of Sonoraon US 277

Taylor 1) AbileneStatePark NW on US 277

Terrell I) mouth of IndependenceCreek
2) Sanderson Canyon5 mi W of Sanderson

Tom Green 1) South Ranch in N Tom GreenCo.
2) NearCoke County line

Travis I) Wild Basin/DavenportRanch
2) ComancheTrail/Four Points!

SteinerRanch/MansfieldDam
3) GainerRanch
4) The Parke
5) HudsonBend/N shoreLake Travis!

S. Jonestown
6) Uplands Development
7) Ball Creek Knolls
8) NamelessValley Ranch
9) City Park Road
10) PostOakRidge

Uvalde I) alongTX 127 2 ml E of Frio River
2) Neal’s Lodgeat Concan
3) S facing hillside on HWY 1050 W of Utopia

Val Verde 1) Howard DrawN of Pandale
2) TX 163 crossingof Devil’s River S ofJuno
3) Devil’s River StateNatural Area
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Table 1. continued

County Locality

Jim Wells 1) asmigrant, no speciticlocation

Williamson I)

2)

SW extremesectionof Co. nearTravisCo.
line
GainerRanchTravis-WilliamsonCo. line

Zapata 1) as migrant, no specific location
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I. DINOSAUR VALlEY SlATE PARK
2. MFRLI)IAN STAlE PARK
3. ABIIJNE SlAIN PARK
4. FORT 11001) M1IJI’ARY RESERVATION
5. SOU’fl I I,1ANO RIVER WMA
6. KERR WMA
7. LOSt MAI’I.IS STAIN NATURAl, AREA
S. CAMP RUI,IIS
9. FORF I.AN(:ASIVR STATE IIISIORIC PARK
10. GLASS MOuNTAINS
Ii. RIG RENI) NAI’IONAI. PARK
12. l)NVII.’S RIVER STAIN NA’ftJRAL AREA
13. KICKAPOO CAVERNS STAIN NATURAL AREA

Figure 5. Locations of somekey sitesmentionedin the text.
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Table2. Numbersof black-cappedvireoscountedby stateand region

(1985to 1990).

State/Region Numberscounted

Kansas 0

Oklahoma
BlameCo. 12
Caddo-CanadianCos. 1
Wichita Mountains 225

238

Texas
North-centralTexas 10
LampasasCut Plains 463
EdwardsPlateau 771
ConchoValley 22
SouthwestEdwardsPlateau 192
Trans-Pecos(BrewsterCo.) 19

1,477

Coahuila,Mexico 28+

‘ from Sexton~ ~l.unpubl.MS
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~oahui1a,Mexico - The vireo is believed to occupy a rich, dense,desert shrub
flora at the north baseof several mountain ranges,and up a mile or so into the
north-flowing canyonsin the northernpartof thestatesouthto SierraSanMarcos
(Marshall, in Iitt. 1991) (Figure 6). Extensive habitathas beennoted in some
areasof northernCoahuila,and substantialpopulation(s)may exist in theseareas.
Marshall~ ~I.(1985)observed21 malevireos in incompletesurveysof areasthat
could supportmore. Marshall(in litt. 1991) alsobelieves that this population
extends alongthe north baseof the Encantada range throughouta mining area,
which is fencedoff from livestock(cattle,sheep,andgoats). He believesthat this
population couldcontain severalhundredpairs. Benson and Benson (1990)
recentlypublishedan estimatefor northernCoahuilaof 3,139-9,463pairs
(1<0.1). They assumed thatall canyons in that area containedsome suitable
habitatand were occupied. However,few (28) birds wereactually observedby
Bensonand Benson. For discussionson the accuracyoftheir estimates seeScott
and Garton (1991)and BensonandBenson(1991).

Current wintering range: Few observationshave beenreportedfor wintering
areasin Mexico. Most recent observationshavecomefrom Durango,Sinaloa,
Nayarit and Jalisco (Graber 1957, Marshall ~ ~i. 1985, Hardenpers. comm.,
Hutto pers.comm., Rowlett pers. comm.) (Figure2). Noneof theseobservers
found many individualvireos, eventhough Graherand Marshall specifically
searchedfor them. Marshall (in litt. 1991) commentsthat the “winter birds are
extremelyshyof tapedbreedingseasonsongs.”

A few scatteredwinter records existfor (Juerrero and Oaxaca,and one for
southernSonora(Marshall~1~j. l985). The relationsbetweenpopulationson the
winteringand summeringgroundsare not known.

Migration routes: Few recordsexist. Thosethat do imply northwardmigration
throughsouthernCoahuila, Nuevo Leon, and westernTamaulipas. Marshall~
~[. (1985) mappedall known migrationrecords,which indicatemigration around
the MexicanPlateau -- clockwise in the fall; counter-clockwisein thespring.

Observationsduringthe fall migrationperiodoverlapthe winteringor breeding
areas,and may indicate birdsthat havenot departedor alreadyarrivedon
summeringandwintering areas, respectively.
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D. LiFE HISTORY

Migration Phenology: Black-capped vireosarrive in Texasfrom late March to
mid-April (late April in dry years). They arrive in Oklahomafrom mid-April to
earlyMay (mid-May in dry years)(Graber 1957, Grzybowskipers.obs.). The
vireousually migratessouthwardfrom Oklahaomaby late August-Septemberand
from Texasby mid-September.Adult malesarrivebeforefemalesand first-year
males,anddepartafter femalesandyoung in fall (Graber 1957,Oberholser1974,
Grzybowskipers. ohs,O’Donnell pers.obs.).

Distribution pattern: Vireos’ territoriesareoften clusteredin patchesof suitable
habitat. Largergroupingsof 15 or moreterritoriesin Kerr County, Texas,and
in theWichita Mountains,Oklahoma,containedproportionatelymore ASY (after
secondcalendaryear) malesthan smallergroupings. Conversely,the smaller
groupings (usuallyfewer than 10 territories)containedproportionatelymore SY
(in secondcalendaryear) males(Grzyhowski l990d, unpuhl data). Reproductive
successis greaterin the largerthanthesmallergroupings. Malesfrom thesmaller
groupingshave been observedmoving to the largergroupingswithin andbetween
seasons,but none have beennoted movingin the oppositedirections(Grzybowski
l989a, 1990b,d). This patternmay clusterbirds non-randomlyin someareas.

Clustersof 20 or more territories have been observedat Kerr WMA, in the
Austin area,and in theWichita Mountains(Grzyhowski1988a, 1989a,1990b,c).
The clustersof territorieswere smallerOfl Fort Hood MR ~Tazikand Cornelius
1989) and Kickapoo CavernsSP (Stuartand Bryan unpuhl. data)although these
areashave relativelylargepopulations, perhapsindicating that patchesofsuitable
habitatwere smallerin theseareas.

Territory size: Documentedat betweenI and 10 acres,mostly 2-4 acres (Graher
1957, Tazik and Cornelius 1989).

Nesting (Sourcesinclude Graher 1957, Grzyhowski 1985a, 1986, 1988a, 1989a,
1990d, pers. obs.,O’Donnell pers. comm.): Nesting beginswhen the females
arriveand continuesthrough August. Nest-buildingrequires2-5 days; usually2-
3. Male and femalestartthenest; the femalefinishes. Bachelormalesbuild nest
platforms.The platform function is unclear,hut it may help attract females.
Completeclutcheshave beenfound asearlyas April 4 in Texas(Austin)and April
30 in Oklahoma. The latestknown nestingstart (i.e., beginningof nestconstruc-
tion) is July 21.

The clutch contains3-4 white eggs. Four eggsareusuallylaid in the first two
nestingattempts,but only threeeggs mayhe laid in later clutches. Seasonal clutch
size is unknown hut is likely between12-20 eggs(as in many other passerines)
allowing for up to six nestingattempts pernesting season.Oneegg is normally
laid per day. The first egg is usually laid one dayafter completionof the nest.
The malevireo guardsthe nestconsiderablyduring this period.
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Incubationrequires14-19days,usually 15-16days. Incubationis lengthy; most
small passerineswith open-cupnests incubate 10-14 days. Incubation usually
beginswith thesecondor third egg andis sharedby male and female(female ini~
cubatesat night).

The nestling stagelasts 9-12days,but is usually II days. The young born
nakedandblind, arefed by both adults. Femalesbrood theyoung for 4-6 days
after hatchingand do most of the nest sanitationand removal of ectoparasites.
Fledglingstage(whenyounghaveleft thenesthut are attendedby adults) is 30-45
days(occasionallyto 52 days). This stageis longerthan in mostotherpasserines.
The young mayleavethenest 1-2 daysbefore theycan fly. Theymay be attended
by the male alone, thefemalealone,or both parents. The parentsmay split the
brood,andeachcarefor severalyoung. The femalemay leavecareof theyoung
to the male and attemptanother nestingeffort or she may desertthe male to
rematewith anothermale. Femalesmay alsodeserta male afteran unsuccessful
nestingattemptand rematewith anothermale. Males will oftenkeeptheyoung
within the confinesof their territories,but femalesattendingyoung often wander
off the male’s territory.

Vocalizations: Primarysongsof males area complicatedseriesof modestly
melodiousphrases. Seasonalvariation is likely in repertoireselection. Some
males have individually recognizablenotes in their phrases. Variation in
repertoireis greaterthanthat in mostother vireos, exceptthe dwarfvireo (Barlow
1981, Marshall.~~.1985).

Malesbegindevelopingrudimentarysongswhen20-30daysout of nest. One
maleabout55 daysout of nest washeard countersingingwith a territory-holding
adult and could not be readily distinguished fromthis adult male (Grzyhowski
pers. obs.).

Other vocalizationsinclude more complex whisper-songsof males, muttering
notes (bothmales and females),distinctive alarm calls describedas “shradding”
by Graber (1957),and also a light chattercall very similar to that of a ruby-
crownedkinglet ~Reguluscalendula).

~ returns(asindicatorsofsurvivorship): Annual returnsof malesin thelarger
groupingshave been documentedbetween 60and 70%and indicaterelativelyhigh
survival for a small passerine. Returnsof adult females and malesin smaller
groupings, however, is lower, about 39-61% (Grzyhowski 1989a, 1990a,b,c).
Survival of females may be lower. More males aredetectedthan females,and
about69-76%of males aremated(Grzybowski1988a, 1989a,TazikandCornelius
1989). However,site fidelity is alsogreatest formalesin the largergroupings,
andthedifferencesin returnpercentagesmay reflectoff.site dispersal, particularly
for SY malesin the smallergroupings(Grzyhowski l989a, 1990a,h,c).
Dispersingbirds, however,may place themselvesat higher risk, and thus have
lower survivorship.

Limited dataare availablefor returnof hatch-yearbirds. Only about 14-23%
of theyoung aredetectedthe following season(Grzybowski 1990b,c). However,
this groupis theprimarydispersalcomponentofvireo populationsand is themost
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likely to disperseoff-site and thus evade detection.A preliminaryestimateof
juvenilereturnsat theKerrWMA, generated froma broadscalesearchofadjacent
ranches,was 35-52%andapproachedthat of females(Grzybowski1990c).
However,more dataon survivorship,particularlyfor femalesand young, are
neededto establishmoreuseful estimates.

Dispersal: Adult males breedingin the largergroupingsexhibit the greatestsite
fidelity, returning to virtually the sameterritory, and have neverbeen detected
moving to anotherlocationin subsequentyears. Femalesin the largergroupings
exhibit the next greatestsite fidelity, more frequently movingamong territories
both within and betweenseasons(Grzybowski 1989a, 1990d,unpuhi. data).
Males and femalesbreedingin thesmaller groupingshave beendetectedat new
localities in subsequent years.Tazik and Cornelius(1989)observed4 of 85
returningmales~4.7%)and 4 of 21 females(19%) undergodispersalsof 5.7 to
24 and 1.2 to 28 km, respectively,on Fort Hood. Onefemale in TravisCounty
moved 10 km (DLS Associates1989a). Grzyhowski (l989b) hasdetectedmales
movingup to 8 km in the Wichita Mountains. Hatch-year birds have been
detectedbetween 0.15and 21 km distant fromtheir natal territory the following
or subsequent seasons.Meandispersaldistance forreturnsat Kerr WMA (3.72
km, S.D.=4.15,Grzybowski 1990c) isan underestimatebecausesomedispersing
birds are undetected.More dataandadditional analysesare needed.

aehavi~ron winteringgrounds: Little is known aboutbehavioron the wintering
grounds. Marshall et al. (1985) found the bird very secretive,retreatingvery
quickly afteran initial approachto taped calls. Encountersby other individuals
havebeen equallybrief (Arvin pers. comm.; Hutto pers. comm; Rowlett pers.
comm.).
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E. HABITAT

General characteristicsof breedingh~ih1tat: The black-cappedvireo breedsin
shrubbygrowthofaforest-grasslandecotonefrom Kansas(formerly) to Coahuila,
Mexico. Breedingvireos useshrubbygrowthof irregularheight anddistribution,
with spacesbetweenthe small thickets and clumps, and with vegetationcover
extendingto groundlevel (Graber1961). FromOklahomathroughmostofTexas,
this typeof vegetationalconfigurationoccursmostfrequently on rocky substrates
with shallow soils,in rocky gullies, on edgesof ravines,andon eroded slopes.

Shrublandhabitatcanbe successionalandpassthroughperiodsofsuitability and
unsuitabilityfor thevireo. How long it canremain suitable will likely depend on
a numberof factorsaffecting vegetationstructure,including underlyinggeology,
soil type, slope, andspeciescomposition. The extent andheightof this habitat
may alsobedeterminedby secondaryfactorssuchasfire, grazing,or otherforms
of periodic site disturbance(Graber 1961). This process,however, is not well
studied.

Structuralcharacteristicsof breedinghabitat: While restrictedto essentially
shrublandareas,habitats occupiedby vireos nonethelessvary considerablyin
vegetationalcharacteristics.Vireo territoriesand non-vireoshrublandplots were
sampledfrom the Wichita Mountains,LampasasCut Plains, and the centralEd-
wards Plateau. Analysis revealedthat a factor common to the vireo territories,
and distinguishingthem from non-vireo plots, was a high densityof deciduous
vegetationfrom 0 to 3 m (Grzyhowski,~al.unpuhl. MS).

The analysissampleda habitat gradientranging from maturing shrubland
habitats tomoreopenareas. Thevireosoccupiedsemi-open habitatsin themiddle
of thegradient(establishedby a first PrincipalComponent)indicating theanalysis
had accuratelyidentified the rangeof suitablehabitats. The averageamountsof
deciduous cover amongthreeregions varied from30 to 50%. Total woodycover
(includingjunipers)wasabout36 to 53%.

Low deciduous coverwas the key elementin virco habitat,but three other
charactersor suitesof characterswere of secondaryimportanceand related to
maintainingthis primarycomponent.Onesecondarycharacterwasgreaterwithin-
territory heterogeneityin vegetationstructurethan Ofl non-vireoplots. The
primary componentof this heterogeneitywas the numberof changes between
woodyvegetationandopeningsor separations betweenhushes,as well aswithin-
territory variancein otherdeciduousvariables. This characteristic occurswhere
bushesin an irregularmatrix becomemoreclosely spaced,but still separated,and
canthus havethe best light penetration,and providedensedeciduouscover in
the lower height zones. This heterogeneitymay also set the upper limitsof
acceptable total woody cover.

Junipercover (anothersecondarycharacter)averagedfrom 3 to 6% in the
different regions. On theportion of thegradientwith greaterdeciduousand
junipercover, vireosoccupiedhabitatswith fewerjunipers(regionalaveragesof
3 and5% junipercover compared to6 and 11%, respectively,in non-vireoplots
for theseregions). At leastthreeother independentanalyseshavealso indicated
that junipersare underrepresentedin vireo territoriesrelative to non-vireoplots,
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and that vireosuse junipers for nesting much less frequently than theyoccur in
theirterritories(Grzybowski1986,Tazik andCornelius1989,Tazik ~ ~. 1989).
Vireos may be indifferentto thepresenceofjunipers,hut thepresenceofjunipers
may reduce thekey element—deciduousvegetationin the lower heightzones. In
TravisCounty, Texas,somewpoorerw quality vireo territorieswith noticeably
morejuniperwere largerin area(DLS Associates1989a)thanhigherqualityvireo
territorieselsewherewith fewer junipers.

The third characterof secondaryimportancewas openness.Deciduous
vegetationin the lowerheight zonesappearsto be maximizedwheretotal woody
cover is between35 and 55%, leaving45 to 65% open. However, theform of
this opennesswasheterogeneousand relatedto maintaining spacing between
individualbushes.

floristic cor~ponentsof breedinghabitat: Though the vireo’s rangeis relatively
small comparedto manyotherpasserinespecies,a wide diversityof plantspecies
can provide suitablevegetationalstructure. No single plant speciesdominated
most of the localities containingvireos, though oak was the most frequently
encountered taxon.

In Oklahoma,blackjackoak (Ouercusmarilandica)wasthemostabundantplant
species. Postoak (Q.. stellata)was alsoan important componentin this area. In
contrast,however,oakswereentirely absentat oneerodedsite (Blame County).
A diversity of non-oaktaxareplacedtheoaks (Grzyhowski1986, unpuhl. data).

On Fort Hood, Texas,shin oak (Q.~sinuatavar. hrevilohg)occurred more
commonlyin vireo territoriesthan in non-vireo plots(Tazik ~ ~j. 1989).At Kerr
WMA, Texas, shin oak wasthe most common speciesin vireo territories
(Grzybowski 1986). Plateau liveoak (Q~fusiformis) wasof secondary
importance. Variousoak speciesfigure importantly in thesouthwesternportion
ofthe range.Ouercusmohriangis reportedto he a key indicatorof black-capped
vireo habitatin theConchoValley region(Terry Maxwell, Professor,AngeloState
University, in litt. 1991) A dwarfform of wavy-leafoak (Ouercusundulata)and
evergreensumac (Rhus virens) werethe most common woody plants in black-
cappedvireo habitatin Coahuila(Graher1961).

Nestsites: Nestsareplacedin small forks of hushes. Different speciesareused
in different areas, but thefrequently usedspeciesaredeciduous. Blackjackoak
was the most frequentlyused speciesin Oklahoma,shin oak on the Kerr WMA
in Texas, sumac (Rbusspp.)speciesin the Austin area (Grzybowski1986), shin
oak and Texasoak (Q. buckleyi) on Fort Hood MR (Tazik and Cornelius 1989),
Texaspersimmon~Diospyrostexana)on KickapooCaverns SP(Bryan and Stuart
1990),andTexasmountainlaurel (Sophorasecundiflora)at Devils River SNAand
Lost MaplesSNA (Bryan andStuart 1990). Most nestswerebetweenheightsof
40 and 120 cm in thezoneofdensestdeciduous vegetation.

Habitatdistribution: Thereareno estimatesofthe historicalor recentamountand
distributionof vireo habitat. Several studiesemployingLANDSAT imageryand
auemptingto obtain theseestimates havemet with disappointingresults (Shaw~
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~. 1989a,b,Shaw 1989). Geographic Information Systems(GIS) have beenused
by the BCCP (BalconesCanyonlands Conservation Plan) Committees
(Butler/EH&A Team 1991) to delimit areas potentially capable of maintaining
vireo habitat on the basis of geologic substrate, slope, aspect,and soil depth.
However, areas with habitat couldnot be extracted, and this processis untested.
Aerial photographshave beenusedto subjectivelyassessareas with potential virco
habitatand may prove moreuseful if informationcanbe digitized.

Eit~: In areasthat undergorelatively rapid succession,fire may playa role in
maintainingblack-capped vireohabitat. The time from previousfire disturbance
to initial re-ocupancyby vireoshasnot been well documentedand likely depends
on location and site. Occupiedareasthat had beensubstantiallyburned in the
Wichita Mountainswere fully recolonized thesecondyear aftertheburn.

In areasthat may generatevireo habitat,fire appearsto retardinvadingjunipers
and enhanceregrowthof fire-adaptedQuercusand Rh~species. Vireos were
commonlyfound on sitessubjectedto burns (Graber1957). Thelargest
populationgroupingsin theWichita Mountains,Fort Hood MR, Kerr WMA, and
Austin occur in areasrecovering from significantburning. Bensonand Benson
(pers.comm.)noted that suitable areasin Coahuila were subject to regular wild
fires, creatingdenselow oak growth. Other formsof disturbancemay provide
adequatesubstitutesfor burning, hut fire may he an importantmanagementtool
in someareas.

However,someareasof black-capped vireohabitatarerelatively stable. Fire
will not he anappropriatetool in all black-capped vireoareas. Determinations
will haveto he madeon a site-by-sitebasis. Additional study is neededfor use
in making these determinations.

Geology and soil: The appropriatevegetationalconfiguration appearsto occur
most frequently in areaswith erodedgullies, poor soils, or rocky substrates.
Sexton~ ~i. (unpubl. MS) appearsto have found a link betweenoccurrenceof
black-capped vireosand Fredricksburglimestonein Texas. Graber (1961)
commentsthat vireos in the SierraMaderain Coahuila werefound only on dry
limestone hillsides. This association with limestone doesnot persistin Oklahoma
where the vireo hasbeenfound on a variety of soil typesand other geologic
substrates(Grzyhowski,pers.ohs.).

Althoughgeologyand soil area stepremovedfrom themostproximate feature
of vireo habitat--namelyvegetationalconfiguration--certaingeologicsubstrates,
soil, and featuresoftopography aremore likely to maintain suitablevegetational
configurationand structure. This associationneedsto he investigated more
thoroughly.

Winteringhabitat: Very little is knownof thevireos’ winterhabitaton the Pacific
slopeof Mexico. Graber(1961)describestwo somewhatdisparatehabitattypes
usedby wintering vireos--aridscrub1-3 m tall and anincrediblydiverse,luxuriant
andmoremesiccut-oversecondgrowthforest. Both habitats, however,contained
low deciduousgrowth. Marshall ~ ~i. (1985) found thevireos on higher, drier
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slopes. Hutto (pers. comm.) locatedhis only bird in the more luxuriant
subtropicalforest. Harden(pers. comm.) found a bird in an areaof cane.
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F. THREATS/REASONS FOR LLS11NG

Populationdecline: Theblack-capped vireohasundergonea substantialreduction
in rangesince documentabletimes. Fragmentationand reductionof numbers
within the current rangehasalso occurred. The black-capped vireono longer
nestsin Kansas. Its rangehasbeenreducedto threelocalesin Oklahoma,and it
will likely occurin only two, possiblyone, of thoseshortly; it is securein none
of theseareas. This vireo is likely extirpatedfrom much of its former rangein
north-central Texasandsoonmay becomeextirpatedon the southeasternedgeof
the EdwardsPlateau(i.e., Bexar, Comal, and adjacentcounties)(Graber 1961,
Marshall~ ~L.1985, Grzybowski~ ~. 1986, Sexton~ ~. unpubl.MS). These
areaswith extirpatedor decliningpopulationscompriseover50% ofthe historical
range.

To thewest, it is not well studied,hut numbersaremore encouragingat several
localities in the southwestern portionsof the EdwardsPlateau(Stuartand Bryan
unpubl. data). Fcw have been observedin Coahuila, Mexico, hut largeareasof
suitable-appearinghabitat have beenreported(Graher1961, Marshall~ ~i. 1985,
Bensonand Benson 1990). However,numbersobservedin Big Bend andin the
Concho Valley area nearSan Angelo are small (Maxwell 1979, Marshall ~
1985, McKinney 1987, Barlow and Griffin 1988,Neighbor 1990). Therethe
vireo appears tohe at thewesternlimits of its potential range, and birdsin those
areasmay hethe outliers of current viable populations,partsof deteriorating
populations,or partsof largerpopulations stillundetected.

Reproductivesuccess: Reproductive successis low at sites investigatedin Ok-
lahomaand on the central EdwardsPlateau. No young wereproducedby the
vireosmonitored in CaddoandCanadiancounties,Oklahoma,from 1984 to 1989
wherecowbird parasitismwas not controlled (Grzyhowskil985h, 1989a,b).Adult
numberswere already very lowin 1985 (13), and only one male could be found
in 1990(Grzyhowski l990a). No young were producedduringtwo of threeyears
of monitoring in Blame County, Oklahoma without human intervention(in the
form of removal ot cowbirds and/or theireggs). In the third year, 8-10 young
were producedby four females (Grzyhowski 1989c). Reproductivesuccess
withouthuman interventionin the WichitaMountainsaveraged0.94young/female
from 1986-1990(Grzybowski 1990b). At the Kerr WMA, Texas,reproductive
success withouthuman interventionwas 0.66 young/femalefrom 1985-1988
(Grzybowski 1988a, l990d).

Annual populationchange(R), growth rate,can he estimatedby the formula:
R=fj+a, where “f” is annualfecundity(numberof female youngproduced/adult
female/year),“j” is annualjuvenilesurvivorshiprate, and “a” is annualadult
femalesurvivorshiprate. For stablepopulations,R= I. Poolingband returnsof
adult females (Grzyhowski 1990a,b,c)provides an estimateof minimum female
survivorshipof 0.47. Usingvalues0.2 (approximateobservedjuvenilesurvivor-
ship) and 0.44 (possiblejuvenile survivorship; Grzybowski l990c), a stable
populationwould have to maintain a fecundity of 2.65 and 1.20 female young
produced/adultfemale/year,respectively(5.3 and 2.4 total young, respectively)
to maintain a stablepopulation. Although only minimum adult female
survivorship is estimatedfrom band returns, thereproductivesuccess observed
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without human intervention is far below that requiredfor populationstability. At
productionsof oneyoung produced/adultfemale/year(0.5 femaleyoung), female
survivorshipwould needto be 0.90or 0.78if juvenile survivorships were0.2 and
0.44, respectively.The calculated female survivorshiprates are much higher than
thoseobservedamongwild females, andalso higher than thoseobservedin wild
males. Thus,naturalproductionin theseareaswasclearlydeficient.

Low recruitment (numberof young enteringthe breeding population):Estimates
of reproductivesuccess andsurvivorship are subjectto biases,including the
potentialdepressinginfluenceof investigatorson reproductive success,difficulty
in counting youngalreadyfledged, and the inability to detectindividual banded
birds dispersingoff study sites (which will lower estimatesof survivorship).
However, the proportionof SY males(pSY), which are males in their first
potentialbreedingseason,to total numberof SY plus ASY malescanbe usedas
an estimateof recruitment(i.e., PSY SY/(SY+ASY) = an estimateof
recruitment). It is not a perfect estimate because manySY males areunmated.
In stable populations, adult malesurvivorshipplus pSY shouldequalone. Using
the higher(and perhaps optimistic) estimates ofadult malesurvivorshipfrom the
Wichita Mountains and the larger groupingat Kerr WMA (0.71) (Grzybowski
1990h,c), theexpectedpSY in a stablepopulationshould approximateat least
0.29.

ObservedpSY for populationsor groupswithout or beforemanagementhave
beenlower, much lower in someinstances. No SY males have beendetectedin
theCaddo-Canadiancounties areain Oklahomaduringthe monitoringperiod from
1984-1990(Grzyhowski l989a, 1990a). In theWichita Mountains,pSY was0.19
(from a sampleof 42 birds) in 1987, a yearafter initial managementactionswere
begun (Grzyhowski1989a). Initial estimatesfor the DavenportRanch site in
Austin showed only0.05pSY males;for the Kerr WMA, 0.21 pSY males;for the
SouthFork Ranch in Kerr County, 0.19 pSYmales(Grzybowski1988a, l990d).
On Fort Hood MR. pSYwas 0.11 during a period of management(Cornelius,
pers. comm.). An estimatefrom Devils River StateNatural Area, Val Verde
County, Texas,was 0.31 in 1990; from KickapooCavernStateParkwas0.36 in
1990 (0.14 in 1989); and from Lost Maples StateNatural Areawas 0.17 in 1990
(Bryan and Stuart 1990).

In west-central Oklahomaand theAustin, Texas, area, where vireo numbers are
seriously declining,pSY wasvery low (0, and0.05, respectively).On Fort Hood
MR. the estimatewas also low. For the WichitaMountainsand Kerr County,
wherenatural reproductivesuccesswas about one young/female/year,pSY was
higher-- 0.19-0.21 -- hut still below thatexpectedfor a stablepopulation. Only
in Val Verde, Kinney, and Edwards Countiesdid the estimatedpSY achieve that
expectedfor a stablepopulation.Thus, in datacollected from asubstantialportion
of the range,recruitmentdid not achievelevels expectedfor a stable population
and is generallyconsistentwith conclusions fromreproductivesuccess.

However, according to Tazik(in litt., 1991), on Fort Hood moreSY males
were locatedduring 1991, in conjunction with surveys for the golden-cheeked
warbler. They were found in areas wherethe vireos had notordinarily been
searchedfor in the past. Thus,Tazik believesthe pSY of 0. II observedon Fort
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Hood during 1987-1989is undoubtedlylow. The usefulnessof pSY as an index
ofpopulationstatus and stability needs tobe furtherevaluated.

Nestparasitismby Cowbirds: In recenttimes, threecowbird (Molothrus spp.)
specieshave shown dramatic increasesin numbers and range across this
hemisphere (Friedmann1929,Grinnel and Miller 1944,Mayfield 1965, Postand
Wiley 1977a, DolbeerandStehn1979,Brittingham and Temple 1983,Cruz~1al.
1985). Breeding bird surveysconductedby the U.S. Fish and Wildlife Service
show that brown-headed cowbirds (M.~a~~)aremore abundant in mid-continent
areas (which includes thesouthernGreat Plains) andtheir numbers are increasing
(Robbins~ ~[. 1986). The brown-headedcowbird hasexpandedits range and
numbersnorth, east,andwestof its traditional mid-continentalrange(Snyder
1957, Friedmann1963, Mayfield 1965, Hanka 1985) and is now breedingsouth
into peninsular Florida (Paul 1989).

The bronzedcowbird (~,aeneu~)hasalso beenincreasingand expandingits
rangefrom Texasinto Louisiana andFloridaand west inCalifornia (Grzybowski
1987, Paul 1989). The shinycowbird (J~~jbonariensis),sinceits arrival as an
exotic in 1860 (Newton 1860), also has spread across the Antilles(Cruz .~ .~.

1985)and is now invading thesoutheasternUnited States (Langridge1989,
LeGrand1990, Jackson1990). Shinycowbirds were observedin Texas and
Oklahomain 1990 (Grzyhowskiand Fazio 1991).

A numberof factors may be involved in the increasein cowbirds. These
factorsrangefrom an increasein suitablecowbird habitatbeginningin colonial
times with the openingof the forests(Friedmann 1929, Mayfield 1965) to
increased urban development,grazingimpacts,anda speculated higheroverwinter
survival causedby favorable habitat conditionsduring winter dueto rice fields,
feed lots, etc. (Brittingham and Temple1983). Whateverthecauses,the impacts
are being felt by the black-capped vireo and other speciessuch as the Kirtland’s
warbler (Dendroica kirtlandi) (Mayfield 1960, Walkinshaw 1983), least Bell’s
vireo ~ k~J1iipusillus) (Goldwasser~ ~. 1980, Franzreb1989), and yellow-
shoulderedblackbird (Ag.eiaiusxanthomus)(PostandWiley 1977b).

Early this century, Bunker (1910) commentedthat black-cappedvireos were
frequentvictims of nestparasitismby brown-headed cowbirds(M~~ Graber
(1957),the first to quantify cowbirdimpactson the vireo, foundthat 50% of the
eggs,(49% ofthe nests;Graberunpubl.data) wereaffectedby cowbirdparasitism
in CaddoCounty, Oklahomaduring the mid-l950’s. In the 1980’s, more than
70% of thenestswere parasitized across the rangeexamined. At somelocalities
in someyears,parasitism exceeded90% for fairly largesamples (Grzybowski
1990c,Tazik and Cornelius 1989). This parasitismhasbeencredited for the
alarmingly lowannualpair success,which hasbeen much lessthanoneyoung per
pair at anumberof sites studiedin Texas andless than 0.5 young per pair for
areas in Oklahoma (Grzybowski1985b, l988a, l989a,b,c,1990b,d).

The bronzed cowbird has been recorded only onceas a parasitein black-capped
vireo nests(Bryan pers. comm.).However, the first shinycowbirdsdetectedin
Texas andOklahomaappearedin black-capped vireonestingareas (Grzybowski
and Fazio1991,Lasley andSexton 1990).
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Nest parasitismshows annualvariation. Even at sites with highparasitism,
parasitismmay dropto 50 or 60% someyears (Grzybowski1990c). This
variationmay allow for higherproductionin thoseyears, butit may simply~
the ratesof declinein vireo populations. Averageannualparasitismis still
relatively high, and averagereproductivesuccessis still less thanthat neededto
maintain populationsin many areaseven assuming optimisticsurvival rates
(Grzybowski 1986, Peaseand Gingerich 1989).

Cowbirdshave beennoted laying from 1-4 eggs in vireo nests(Grzybowski
1985a, Tazik and Cornelius1989). Oneegg is optimal for cowbird survival
becausethevireo nests (withfew exceptions)aretoo small to accommodatemore
thanonecowbird beyond age5 days. Wherecowbirdsare morenumerous,
however, thenumberof nestswith multiple cowbird eggsin them increases.

Cowbird egg incubationtime is 10-12 days,usually 11. Time from hatching
to fledging is 10-11 days. Cowbird youngleavetheir fosterparents14-20 days
after fledging(Friedmann1929).

Cowbirds interferewith vireo nesting in oneor more of the following ways:

a) Cowbirdslay anegg in thevireo nest. Becauseincubationtime ofthecowbird
egg is 4-5 dayslessthan that of the vireo,the cowbird youngis muchlarger
than thevireo young (if thevireo eggsevenhatch). Thus,no vireo young can
be producedfrom a parasitizednestunlessthecowbird egg is infertileor laid
late in thevireo’s incubationperiod.

b) Cowbirdsoften removeavireo egg for every cowbirdegg they lay.
c) Vireos may attempt to completea full clutch of four vireo eggs(although

laying more thanfour) despite the presenceof a cowbird egg(s). The
remaining vireoeggs maybe spacedfartherapartin time thanin a normal egg-
laying sequence. If cowbird eggsare infertile, or areremoved,the most
recently laid vireo eggsmay not he incubatedlong enoughto hatch, thus
reducingbroodsize (Grzybowskipers. ohs.).

d) Cowbirds may poke tiny holes in the vireo eggsthey do not remove
(intentionally, or in attemptsto remove them).

The black-cappedvireo’s small size precludesseveral options,including
physically deterringthe cowbirdsor ejectingcowbird eggs. Defense from
parasitismis limited and includesthe following:

a) Vireos may abandonparasitizednests. Tazik and Cornelius(1989) recorded
37% of nestswere abandonedand credited28% to parasitism. Abandoning
nests may reduce the impact ofparasitism,as a portion of the renestingwill
be unpara.sitized.

b) Vireos may bury the cowbird egg wiih nestingmaterial. Thishasbeen
observedon several occasionsand canoccur when the cowbird eggis laid
before completionof the nest lining (Grzyhowski pers. obs,Rothstein1990).

c) Nest concealmentmay offer someprotectionfrom parasitism. However,
cowbirds oftenwatch adultsbuilding nests,and manyvireosbuild in pendulent
nestswhich tend to be more visible thannestsof otherspecies.

The impactof cowbirds on the southwestern vireopopulationsneedsfurther
investigationto evaluate theability of vireo populationsin theseareas to maintain
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themselveswith cowbird nest parasitismwithout human intervention. Trapping
Is not recommendeduntil such background dataare collectedoverat least2 years
(unlesscowbird parasitismis demonstratedto he very extremein the first year).
This step maysignificantly reducecostsof recoveryif parasitismis not a serious
threatIn agivenarea.

The following aremethodsthat have beenusedfor local cowbird removal:

a) Useof cowbird decoytraps (USD1 1973)at or nearbreedingsites. This
methodhasbeenthemost commonly employedand has generatedsomelevel
of successat all sites used (seeConservationMeasuressection). Some
refinementsin their usemay needattention,both from theperspectiveof their
design (to preventescapesand predation)and perhapsmore importantly in
their placementin waysthatsubstantiallyimprovetheirinfluence zones.Infor-
mationfrom currentandpastandproposedtrappingefforts shouldbe usedto
address thisissue.

b) Trapping at cowbird feeding sites may helpenhanceinfluence zonesof the
traps,orreducelocal numbersof femalecowbirds,thus reducingtheir overall
impact. Significantly more females havebeencapturednearcattleor buffalo
thanin trapsaway from theseanimals(Grzyhowskil990h) Rotationalgrazing
at theKerr WMA placedcattleadjacentto vireo nesting areasatthebeginning
ofthenesting season (Grzybowski1990c). Inboth ofthesestudies,parasitism
was substantiallyreduced,and vireo reproductivesuccessenhanced. Where
cattle arepresentin the landscape near vireobreedingareas,this trap
placementmay be a useful strategy.

c) Shootingat breedingsites: Tazik and Cornelius (1989) have demonstrated
somesuccessusing this methodwith the aid of cowbird recordingswhich
attractcowbirdsto the gunmen. (Note: This techniquemay be disruptiveto
nestingviroes.)

Direct habitat destruction:Conversionof potential vireo habitat to urban and
suburban developmentmay threatenthe vireo in some areas.Such development
hasbeena factor in westernTravis County,Texas,where road constructionand
subdivisiondevelopmenthave impactedor threatenedvireo nestingareas(Espey,
Huston& Associates1988, DLS Associates 1989h).

A significant“colony” on theDavenportRanchhasdeclineddramaticallyfrom
27 pairs in 1985 to 4 pairs in 1990 (Grzyhowski 1990c). This site is now
surroundedby suburban developmentand hasbecome isolatedfrom other vireo
breeding areasby 10 km. The problemmay he further compoundedby the
addition of severalpredators(i.e., housecats anddogs) and an increasein
numbersof other predators(eg. raccoons,skunks,jays, squirrels,etc.). This
form of developmentmay havebeenor he impactingvireos in Dallas,Bexar, and
Kerr counties,but it hasnot beenstudiedin theseareas.

Rangemanagementthat removeslow woody vegetationis widespreadacross
the vireo’s range,hut may he most extensiveon the EdwardsPlateau(Marshall
~ A~.1985). This process destroysvireo habitatand cansubstantiallyimpair
recoveryof these areas;however, in someinstancesit providesa disturbance
regimewhich createsvireo habitat. Many areasclearedby ranchers are then
grazedby cattle,goats,andsheep,and thusrestrainedfrom againbecomingvireo
habitat. However,some sites bulldozedin Kerr CountyandOfl the Fort HoodMR
havegrown into vireo habitat.
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Overhrowsing,particularly by goats(hut alsodeerand someexotic animals).
can removevegetation in the lowerheight i.ones required by vireos br nesting.
ThesubstantialAngoragoatenterprise and proliferationof browsingexotic game
animalson the Edwards Plateau have removedlargeareasof vireo habitat
(Marshall~ ji. 1985). If the root structuresofdeciduousplants canstill support
growth,the resultsof overbrowsingmay hereversedif theanimalsareremoved.
Regrowthof browsed vegetation may developinto vireo habitat,as hasoccurred
on the South Fork Ranch in Kerr County (Fuchs,pers. comm., Grzybowski
pers.obs.).

Habitat loss or deteriorationthrough controlof natural processes:Someareasof
black-cappedvireo habitatappearto he relativelystable,hut in otherareasvireos
occupya successionalhabitatwhich passesthrougha periodof suitability. Control
of natural processesmay preventthecreationand maintenanceof vireo habitatin
certainareas. Theexpectationundernaturalconditionsis thata mosaicofhabitats
exist with differing historiesof disturbanceand thus a certain proportionof land
will likely be in the successional stagesuitable for vireos.

Firewas likely responsibletir maintainingor periodicallyreturningsomeareas
to vireo habitatin the past. Fires still occur, hut are suppressedin many areas,
so the probabilityof an areabeingin the appropriate successional stageis probably
lower than in the past. Lands in publicownershipmay not helargeenough(or
may bein multipleuse settings) to dependon randomdisturbanceevents,such as
fire, to maintainadequateamountsof vireo habitat.

Habitatdeteriorationdueto control of naturalprocesses mayresult in (a)
decreasingamountsof suitablehabitatas the habitatmatures(b) increased
fragmentationof what mayhistoricallyhavebeenlargepatches or series ofpatches
of suitablehabitat,(c) increasingisolation between vireosin occupiedpatches,(d)
decreasingprobabilitiesof young vireosdispersingsuccessfully betweenthese
patches,(e) increasedpotential for nestpredatorssuch as jays andsquirrelsfrom
thesurrounding,more maturehabitatto invade andimpact nesting successof
black-cappedvireos in the remaining smaller patches, and(0 increased potential
for extinction as probabilities fir successfuldispersal and reproductivesuccess
decline.

The circumstancesin this scenarioappearrelevant tomuch of the rangefrom
Oklahoma to thesoutheasternedgeof the EdwardsPlateau. Theseconditionsmay
currentlyexist in mostof west-centraland centralOklahomaoutsideof the Wichita
Mountains. A numberof formerly occupiedsites havematuredsubstantially(to
heightsover 40 feet), and west-centraland central Oklahomanow contain
significant numbersof junipers. More suitable patcheswere observed than
occupied, but these patches were often relatively small(<50 ha) and isolatedby
distancesmeasuredin kilometers fromeach other (Grzybowski ~~. 1986, pers.
obs.). The trend of this influencein Texas is uncertain, hut may be impacting
significant areasof the LampasasCut Plains andBalconesCanyonlandsas
representedin southernDallas County, western Travis County, andBexar and
Uvaldecounties. Additional researchis neededto determinewhich areasof vireo
habitatare relatively stableand which will needperiodicdisturbanceto maintain.
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Indirect effectsof landus~:Someland usesor habitatmodifications thatdo not
necessarilydirectly impact vireo habitat may indirectly impact vireos. For
example,in abroad sense,the threatof cowbird nestparasitismresults from
changesin the habitatthat increasecowbird abundancesin vireo nestingareas.
The cause(s)of theseincreasescanbe local, as in increasing suitabilityof habitat
for cowbirdsin or adjacentto suitable vireohabitat,and/orit can be remote, as
in increasing suitabilityor availability of cowbird winteringhabitatenhancing
overwintersurvival and thus increasingcowbird numbers. Land uses mayalso
increase suitable environments forcertainpredators(i.e., raccoons,skunks,house
cats,jays).

Increasedeffectsfrom predatorsand nestparasites aresometimesattributedto
“edgeeffects”. Patchsize is sometimes usedto evaluateedge effects. Studies
haveindicated that both cowbird nest parasitismand nest predationon open-cup
nestingpasserinesdecreaseswith distancefrom edge(Gatesand Gysel 1978,
Brittingham andTemple1983, Andrenand Angelstam 1988). A few studies,
however,have indicatedthat the dispersalpotentialofcowbirdsis high (Rothstein
~ ~j. 1984), and that parasitismrates may he more species-specificand not as
closelylinked to edgeasotherstudiesindicate(Robinsonpers.comm.).However,
edgeeffectscan still occur asspecified below.

Cattle in or near vireo habitatscan attractcowbirds. On Fort Hood MR,
where cattlenumberswere over3500 animal units during 1987 and 1988,
parasitismrates were90% (even with cowbird trapping(Tazik, in litt 1991). A
reduction in cattle numberson Fort Hood to 1500-2000during 1989 and 1990
resultedin a decreasein parasitismto 60 to 65 percentanda dramaticincreasein
vireo production(Tazik, in litt 1991).

However, cattlehave beenused effectivelyto significantly increase cowbird
captureon the Kerr WMA (Grzyhowski l990c). Wherecowbirds arenot being
removed however,cattlegrazingin or near vireo nesting areasmay posea
substantiallocal threatto vireo nestingsuccess.Cattle may also create
disturbancesif concentratedin vireo nestingareasat the beginningof the nesting
periodandmay causevireosto abandon thesite. Datasupportingthis contention
arelimited and subjective.

Speciessuchasscrubjays LAphelocomacoerulescens), squirrels, raccoons,and
skunksmay increasevireo nest predationwhere foodsourcesfor thesespecies
(which are often omnivorous) allowtheir populationsto be maintainedat artifi-
cially high levels. This may be a particularproblem where urbanizationis
occurring. In urbansettings,thesepredatorshavehad a demonstratedinfluence
(Wilcove 1985). The longer incubationtime in vireos may makethem more
sensitiveto increasesin predatornumbers thanother passerines.Thus, in some
situations, thesepredatorsmay needto he controlled.

Comparativedataon nestpredationarelimited. However,significantly fewer
(~<O.O5)vireo nestswere predated(Grzybowski unpubl.data) in areaswhere
cowbirdswere trappedat Kerr WMA than in areaswhere cowbirdsweretrapped
in the Austin area(DLS Associates1990) (24% of 134, and 54% of 102 nests,
respectively).This highernumberin theAustin areamay be relatedto an increase
in scrubjays benefitingfrom urbanizationand/orto the increasedsuccessional
maturityof the habitat(Grzybowski~ ~i.MS). Very few nestswerepredatedby
mammals. However,as the incidenceof parasitism declines, predationmay
become limitingto production.
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Fire ants may create localproblems. They tend to invade habitatsalong
corridorsofdisturbance.Fire antsmay havecausedvireosto abandontheir nests
andeggson a few territoriesin TravisCounty (O’Donnellpers.obs.). Theymay
be a local problemin otherurbanizedareas,but havenot beennotedas a general
problemrangewkle. Accordingto Tazik (in litt, 1991)few if any problemshave
beenobservedon Fort Hood.

Directhumandisturbances:Humandisturbancenearand in nestingareasduring
the breedingseason,particularly at the onset,may alter vireo behaviorand/or
causevireosto abandonnestsor territories. Useof tapedsongsmay also have
adverseeffects(Marshall~ ~. 1985). Excessiveuseoftapesmay haveadversely
affectedthe birds’behaviorin someareas.

Pesticides: Pesticides,particularlysystemics,may bea problemon vireobreeding
and wintering areas.
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G. CONSERVATION MEASURES ALREADY INITIATED

Cowbirdremoval at vireo nesting locations:Grzyhowski (1985a,h) observedhigh
nest parasitismby cowbirdsat severalsites in Oklahomaand Texasat an early
date. Subsequentwork confirmedgenerallyhigh parasitismat other localities
(Grzybowski 1989a, 1990c,Tazik and Cornelius 1989). Thus, cowbird control
wasperceivedasanearlymanagementneedto enhancevireoreproductivesuccess.

Control occursby trappingand removing cowbirds(including shooting)from
vireo breedingsites andby removingcowbird eggsand young from vireo nests.
Cowbirds arebeing removedfrom sites acrossOklahomaand Texas including
BlameCounty, Oklahoma(Oklahoma NatureConservancy;Hamilton 1991); the
Wichita MountainsWR, Oklahoma (Grzybowskil990b); Fort Hood MR, Texas
~Tazikand Cornelius 1989); westernTravis County and adjacent Burnetand
Williamson counties, Texas(Texas Animal Damage ControlService1990); the
Kerr WMA, Kerr County, Texasand the Walter Buck WMA, Kimble County,
Texas(Grzybowski1990c);Lost Maples SNA,Bandera County,Texas(Bryanand
Stuart 1990); and Big Bend NP, Brewster County, Texas (Mike Fleming, Big
Bend NP, pers. comm.). A cowbird trap wasoperatedat theMethodist Canyon
Camp in CanadianCounty, Oklahomafrom 1985to 1987, but was movedin 1987
to protect greaternumbersof vireos in the Wichita Mountains (Grzybowski
1989a). Additionally, traps were constructedand operatedduring 1986 in Texas
at the Hill Country SNA, Bandera County;Meridian SP, Bosque County;and
DinosaurValley SP,SomervellCounty (WahI 1986).

Cowbird removalhas substantiallydecreasedparasitismof vireo nests atmost
ofthesesitesand increasedvireo reproductivesuccess.The mostdramaticresults
have beenobtainedat theKerrWMA where trappinghasreduced parasitismfrom
77% to 15%. Reproductivesuccessin trappedareasexceeded2.5 young per
femalefor threeconsecutive years(Grzyhowski 1990c). In westernTravis
County, parasitismwas reducedto 15% in 1989, when productionof
young/femalewas 3.15-3.30(DLS Associatesl989b).

However,trappingat Fort Hood hasbeenlesssuccessful. From 1987 to 1989,
86% of vireo nestswereparasitizedin areas withouttrappingcomparedto 76%
in areaswith trapping. Femaleson Fort Hood fledgedonly 0.91 young per year
in this period. Cowbird numbersare apparently high,and theprimary effect of
the trappinghasbeento reducethe numberof cowbird eggslaid in vireo nests
(Tazik and Cornelius 1989).

Cowbird eggsand youngare beingremovedfrom vireo nestsat somesitesin
conjunctionwith studiesand monitoring of vireos. The benefit of this action,
however, is limited to specificnests.

NationalWildlife Refuge: A NationalWildlife Refugeis being establishedby the
U.S. Fishand Wildlife Serviceand will be managedsignificantly for the black-
cappedvireo and protectingextant vireo groupingsin the PostOak Ridge area
nearAustin, Texas.
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BalconesCanyonlandsConservationPlan: The EndangeredSpeciesAct authorizes
theU.S. FishandWildlife Service(Service)to permitthetaking offederallylisted
wildlife speciesif suchtaking is “incidentalto, andnot thepurposeofcarryingout
otherwiselawful activities (16U.S.C. Section 1539).” This processis intended
to reduceconflicts betweenlisted speciesand privatedevelopmentand to
encourage“creativepartnerships”betweentheprivatesectorand local, State,and
Federalagenciesin the interestsof endangered speciesand habitatconservation.
Before issuinga permit, the Servicemust he assuredthat the applicantwill
implementcertain conservationmeasures. Thesemeasuresaredetailed in a
conservationplan that the applicantis requiredto developand submitwith their
applicationfor an incidentaltakepermit.

Developmentof sucha plan is currentlyunderwayin theAustin, Texas,area
and is beingcalledtheBalconesCanyonlandsConservationPlan (BCCP)(formerly
called the BalconesCanyonlandsHabitat ConservationPlan and before that the
Austin Regional HabitatConservationPlan). Underthis plan, the populationof
black-capped vireosin this areawould be protectedand enhanced. Several
preserveswould be createdunder the BCCP, along with other conservation
measures.It is hopedthat a sustainable populationof vireoscanbe maintainedin
this areaunder the BCCPin conjunctionwith thenew NationalWildlife Refuge.
The BCCPis still developingandhas notyet been submittedto theU.S. Fish and
Wildlife Servicefor approval.
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H. RECOVERY STRATEGY

The plan is designedto preserve,protect,and enhance(in somecases)the
vireo populationsthat we now haveuntil we canobtaina betterunderstandingof
whetherfull recoveryis possibleand, if so,what it will taketo fully recoverthis
species.

As part of recovery, thesegoals needto be further evaluatedand refined,
especiallyregardingpopulationnumbers,area,andhabitatconfigurationsneeded
to maintainviable populations. It is alsodesirablethat populationsmaintain the
capability for gene flowbetween regions.Thisgenetic exchange should becon-
sideredaspart ofthe designin their selection.

To further refine thesegoals,additional surveysshould be conducted and
variousother information collectedfor use in population viability analyses.
However,until this refinementoccurs,all existing populations should beprotected
and maintained.

In addition,at leastoneviablepopulationshould be maintainedin eachof six
regionsthroughoutthe vireoscurrentbreeding range. Thesesix regions include
Oklahoma, Mexico,and four ofthe six regions in Texas (seeFigure7).

Within the targetregions,recoveryactivities may includethe developmentof
cowbird removalprograms,habitatprotection(including land acquisition,
easements,and cooperativeland managementpracticeswith privatelandowners),
habitat management,and considerationsfor local threats(possibly including
controlof nest predatorsIsuch asscrubjaysi, browsers[suchas deerandgoats],
and cattle [which attractcowbirdsl) where necessary. Resultsof theseactivities
should bemonitoredrelativeto changesin black-capped vireonumbersand other
parametersdeemed usefulfrom recommended analyses. Itis importantto
understandthatpopulationstranscendindividualproperty boundaries,exceptwhere
thesepropertyholdings arevery large(>10,000hectares). Implementationwill
requirefocus on populations.

Regardingthecowbird threat, the current practiceof site-specificcowbird
removal,by itself, will not provide for long-termrecoveryof specific
populations. Additional methodsof reducing the threatfrom cowbirdsneedto be
investigated.

Human-causedlosses toany individualvireosorgroupsof vireos,whetherthey
are in or outsideof target regionsor populations,would be considered“take”
underprovisionsof theEndangeredSpeciesAct (Act) unlessappropriatepermits
have been issued.(“Take” as definedby theAct means“to harass,harm,pursue,
hunt, shoot, wound,kill, trap,capture,or collect, to attempt toengagein any such
conduct.”)
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1. NORTH-CENTRAl TEXAS
2. LAMPASAS CUT PLAINS
3. SOUTHEAST EDWARDS PLATEAU
4. CONCHO VALLEY
5. STOCKTON PLATEAU
6, TRANS-PECOS

——— REGION BOUNDARIES

o-o-o-o.--o BALCONES ESCARPMENT

0 40

Miles

Figure 7. Natural regionsand subregionsof Texasasmodified from Oberholser
(1974)and U.S. Fish and Wildlife Service (1979).
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II. RECOVERY

A. OBJECTIVESAND CRITERIA

Objective: Theprospectsfor complete recoveryand delistingof this speciesare
uncertain. Therefore,an interim recoveryobjectiveis being identified for this
plan. The interim objectiveis downhistingthe black-capped vireoto threatened
status. Criteria for this interimobjective aregivenbelow.

Criteria: Theblack-cappedvireo will be consideredfor reclassificationfrom
endangeredto threatenedwhen:

(1) all existing populationsare protectedand maintained,
(2) at leastoneviable breedingpopulationexists in eachof the following

six locations:
- Oklahoma
- Mexico
- four of the six Texasregions (designatedin Figure7),

(3) sufficient andsustainableareaandhabitaton the winterrangeexists to
supportthe breedingpopulationsoutlined in (1) and (2) above,and

(4) all of the abovehavebeen maintainedfor at least5 consecutiveyears
and availabledataindicatethat they will continueto be maintained.

Peaseand Gingerich (1989) conductedsomeviability analysesfor this
species,and theirapproximationsaresimilarto generalestimates(i.e., not specific
to the black-cappedvireo) by Franklin (1980)and Frankeland Soul~(1981).
Using thePeaseand Gingerich (1989)estimate,a viablepopulationshould
compriseat least500 to 1,000breedingpairs. The median valueof 750 pairs
should heachievedfor at least 50%of the target viablepopulations. Thisviable
populationestimatemay changewith additional analyses(called for in this plan)
and may differ from region-to-region.

This recoveryplan is intendedto preserve,protect,and enhance(in some
cases)thevireo populationsthat nOW occur until we canobtain a better
understandingof whetherfull recoveryis possibleand, if so, what it will take to
fully recoverthis species. The feasibility of total recoveryand delistingwill be
examinedas part of this plan. If found to he feasible,criteria for determining
when delistingcould occur, in termsof viable populations(including population
sizes,locations, and configurations),will be developedas part of this plan, and
theplanwill be revisedto incorporatethesenewobjectivesand criteria.

Thesereclassificationcriteria arepreliminaryand may be revisedbased
on new information(including researchspecifiedas recoverytasks in this plan).
The estimateddatefor attaining theobjectiveof this plan (downlisting to
threatened)is the year2020.
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B. RECOVERY OUTLINE

The following is an outlineof the recoverytasksneededto attainthe objectiveof this
plan. Thefollowing section(C.) includes moredetailedinformationon thetasks.

1. Specificresearchand informationneeds

1.1 Surveys

1.11 Regionalsurveys
1.12 Supplementalsurveys

1.2 Determinepopulationconfigurations neededfor long-term speciessurvival
andviability

1.21 Obtaininformationnecessaryto developviability model
1.22 Developviability model and recommendareaswhere viable

populations existandshould be maintainedand areas that have
potential for developmentof viable populations

1.3 Cowbird threat

1.31 Determinewhere cowbirds area seriousthreat
1.32 Determinethe role of cattle in cowbird threat
1.33 Determineif feasible,and if so how, to managecattleSO they will

not negativelyimpactvireo viability
1.34 Developa long-termsolutionto the threat

1.4 Habitat

1 .41 Determinehabitatusethroughoutthe range
1.42 Develop methodsfor identifying probablehabitat
1 .43 Determinehow to managehabitat fur the vireo
1 .44 Identify areaswhere vireo habitat can be mosteasilycreatedand

maintained
1.441 Habitat substrates
1.442Successionalchanges inhabitat

1.45 Determineif habitatmanagement techniquesfor deer
(and exotic ungulates)and black-cappedvireos are compatible

1.5 Determineextentof other threats

1.6 Winter range

1 .61 Distribution and threats

1.62 Habitat

1.7 Determineusefulnessof agestructure dataas anindex to populationhealth

of thevireo
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2. Maintain existing populationsand assureat leastsix viable populationsas calledfor

in the recoverycriteria

2.1 Habitatmanagement

2.11 Vegetation manipulation

2.12 Managebrowsersas needed

2.2 Protectionof areas

2.21 Acquisition and lease
2.22 Work cooperativelywith privatelandowners
2.23 Work with other agenciesandorganizations
2.24 Regulatory

2.3 Address cowbirdthreat

2.31 Site-specific/local cowbirdcontrol

2.32 Long-term solutionto cowbird problem/threat

2.4 Managefor otherthreatswherenecessaryandwarranted

3. Monitoring

3.1 Developmonitoring techniques

3.2 Monitor populationswithin areasdeemednecessaryfor recovery

3.3 Monitor habitatwithin areasdeemednecessaryfor recovery

3.4 Monitor threats

4. Winter range
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C. NARRATIVE OUTLINE FOR RECOVERY ACTIONS

I. Specific researchand informationneeds

1.1 Surveys

1.11 Regionalsurveys. From theregional perspective,additional
assessmentsof populationstatusare still neededin (a) north-central
Texas,(b)thesoutheasternportionofthe EdwardsPlateau (Austin/San
Antonio! Kerrville triangle), (c) the ConchoValley areanearSan
Angelo, (d) the Devils’s River and adjacentdrainagesin western
Texas,and (e) themountainsof Coahuila,Mexico. In north-central
Texas,these surveysshouldincludeareas alongtheRedRiver, Dallas
and Ellis counties,and Palo Pinto and Parker counties. The first
priority for statussurveysshould bethose areaswhere thepotential
contribution to or role in the recoveryof the speciesis greatest(for
exampleareasthat may havesizeablepopulationsof vireosthat have
not yet beendiscovered).

1.12 Supplementalsurveys. Thesemay still be neededin the Big Bend
region, in Travis and adjacentcounties,in Lampasas, Hamilton,and
Mills counties, Texasand in Blame and Deweycounties,Oklahoma.
The mentioned areasmay have potential for developmentof viable
populations.The first priority for these surveysshould beareason the
LampasasCut Plains.

1 .2 Determinepopulationconfigurations neededfor long-term speciessurvival and
viability

The concept of viable populations is an importantpart of the recoveryplan.
Data andanalyses areneededto better refinepopulation sizes,amountof area,
and necessaryconfigurationbetween specifichabitat patches,including
corridors,neededto meet recoveryobjectiveswith a reasonableprobabilityof
success.Data analyseswill also disclosewhat levelsof reproductivesuccess
are needed. Analysis may needto he conductedindividually for different
regions. Theseanalysesshould also evaluatewhetherfull recoveryof this
speciesis possible and, if so,what would be requiredin termsof viable
populations,including populationsizes, locations,andconfigurations.

1.21 Obtain information necessaryto developviability model. While Pease
and Gingerich(1989) haveconductedsomeviability analysesfor this
species,and their approximationsare similar to general estimatesby
Franklin (1980)and Frankel and Soul~(1981), this analysiscan be
improvedby refining or developing empiricalestimatesof various
populationparameters. In particular,better estimatesof the
survivorships,dispersal,and movementof femalesandjuveniles,and
thecoefficientsofvariationof fecundityandsurvivorship,areneeded.
Accommodationsfor dispersalalso needto be considered. Better
informationis neededon dispersal distancesof young and femalesso
onecan better identify the requiredareaand configurationof viable
populations.

Someof the information neededfor viability modelscanbe obtained
by using existingdata. Someempiricaldataarestill neededfor these
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models,particularly for survivorshipof femalesand juveniles.
Femalesdeterminereproductivepotentialand are key componentsof
populationdynamicsmodels. The young are theprimarydispersing
componentin vireo populationsanddeterminetheareaencompassing
geneflow.

Bandingstudiesthat assesssurvivorship,dispersal,and movement
should continue. Thesestudiesare best pursuedwhere dispersalcan
be accuratelyassessed.Threesitescurrently offer thehighestvalue
for intensivebanding studies:theWichitaMountainsWR andadjacent
Fort Sill MR, Oklahoma;Fort Hood MR, Texas;and thearea
encompassedby theBalconesCanyonlandsConservationPlan,Texas.

1.22 Developviability model andrecommendareaswhere viable
populations existand should be maintainedand areas that have
potential for developmentof viablepoDulations. The model should
includenecessarypopulationconfigurationsandcorridors needed,as
well aspopulationsizesand areas needed.

A considerationin positioningpotential populationsis the relations
between them,particularly the potential for geneflow and
enhancementof adaptivegeneticvariation. This positioningshould be
evaluated froma theoreticalperspective,but the proposedpopulation
areasandcorridorsneedto bedesignedwith existing populationsand
habitatin mind.

Specific locations,within the targetregions,for the viablepopulations
needto be further evaluated. Many can currently he identified, but
othersitesshould be assessed.Thesesitesshould beselectedto retain
a diversity ofhabitats. Siteselectionshouldalsobe influencedby the
distanceto and locationofother viable sites. Priority shouldalso be
given to those areaswith thebestcurrently exist- ing populations,
those in gapsor uniqueareas,and thoserequiring theleast
management.

Information obtainedfrom surveyscalled for in task 1. 1 and habitat
researchcalledfor in 1.4of this plan shouldplay an importantpart in
completingthis task.

1.3 Cowbird threat

To date, thethreatof cowbird parasitismon black-cappedvireos has been
addressedby attemptingto removecowbirdsfrom selectblack-cappedvireo
nestingareas. However,thishumaninterventionis laborintensiveandwill not
resultin a long-term, permanent solutionto this threat. A long-term approach
needsto beconsideredin termsof recoveryandeventualdelistingofthe black-
cappedvireo. Cowbird removalshould continue, in the interim,wherever
parasitismposesa seriousthreatto thevireo.

1.31 Determinewhere cowbirds area seriousthreat. Black-cappedvireos
do not appearto be asseriouslyimpactedby cowbirdsin someparts
of their range. Cowbird removalshould not be initiated in any new
areas(i.e., areasnot trapped,etc. in the last5 years)until at least2
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yearsof dataindicate cowbirdcontrol is warranted (unlesscowbird
parasitismis demonstratedto be very extremein the first year).

1.32 Determinethe role ofcattle in cowbird threat. Cattlein or nearvireo
habitatscanattractcowbirdsand increase vireonestparasitism. This
taskshouldidentify theextentthatcattleinfluencecowbird populations
andtherebyaffect nestparasitism,anddeterminethe extent this
relationshipis influencedby site.

1.33 Determineif feasible.and if so how, to managecattleso theywill not
negativelyin~pactvireo viability.
Cattle are widespreadthroughoutthevireo’s range. This taskshould
endeavorto identify livestock management methodsthat will not
negativelyimpact the vireo.

1.34 Developa long-termsolutionto the threat.
The cowbird threatis currently beingaddressedby cowbird removal
in specific black-cappedvireo breedingsites. This approachmay
temporarilystabilizesome vireopopulations.However, it will not
provide for long-termrecoverybecausewhencowbird removal is
stopped, the threatincreasesagain. Therefore,a long-termsolution
to thecowbirdthreatneeds tobedeveloped.In developinga solution,
one needs toconsider thecauseof the threat. Variouspossibilities
should be exploredto determinewhich are feasible,ecologically
sound,and most likely to be effective.

Oneparticularalternativethat should be consideredis trying to
control/reduce cowbirdswith variousmanagementstrategies,including
managementof land, habitat,andcattle. The long-term solutionmay
involve a wide varietyand combinationof strategies,andmay involve
additionalresearchon cowbirdecology. Amongthepossiblestrategies
arehabitatprotection(througha variety of meansdiscussedelsewhere
in this plan) in particularconfigurationsthat arelessadvantageousfor
cowbirds -- perhapscontiguous,unfragmentedtracts, located away
from majorcowbird food sourcesor feedingareas. Anotherstrategy
that may be investigatedis land usepracticesthat canhe usedto
discouragehigh numbersof cowbirds. Managementstrategiesmay
include removal of cowbirds and/orcattlein somecases,particularly
on public lands. However,an attempt shouldbe madeto find
managementstrategiesthat would not requirecontinual cowbird
removalor removalofcattlewherecattlearedesiredon privatelands.

1.4 Habitat

1.41 Determinehabitatusethroughoutthe range.The black-cappedvireos’
habitat varies in different partsof its range. Grzybowski~ ~i. (
unpubl. MS) haveconducteda studyof vireo habitatin partsof the
range. However,additional work is neededto clarify important
habitatcomponentsranaewideand to developthe informationin ways
more directlyuseful to managersand landowners.

Identifying importanthabitatcomponentsis importantin understanding
limitations on populations,effectsof futuredevelopment,and
applicationof recoverystrategies.
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1.42 Develop methodsfor identifying probablehabitat. There areno
mechanisms forassessingamountanddistributionofhabitatotherthan
on-siteinspection. Variousremotesensingmethodsshould befurther
investigated.Methods mayinclude looking atvarious factorsbesides
vegetation,suchas soils, aspect, etc.(seetask 1.441).

Informationon habitatdistribution mayproveuseful in developing
proposedconfigurationsof habitat, in monitoringhabitatchanges,in
identifying areasthat may contain previouslyunknownblack-capped
vireo locations, and in evaluatingparticularactivities which may
impact vireos.

1.43 Determinehow to managehabitat for the vireo. Techniquesfor
managingvireohabitatshould bedevelopedfor: (1) convertingan area
into vireo habitatand (2) keepingan areain vireo habitat. Thebest
techniquesmay vary from site-to-site. In otherareas,vireo habitat
may be fairly stableand require little to no management. In other
areas,wheresuccessionwould result in conversionof theareaout of
vireo habitat,managementmayhe necessary.This task is to
determinethe best methodsto managehabitat for vireos in various
locations.

1.44 Identify areaswhereviteo habitatcpn be most easilycreatedand
maintained,where it doesnot currently exist, but is neededfor
recovery.

1.441 Habitatsubstrates.Slope,aspect,and soildepthhave been
used in theAustin areato delimit areaswith potential for
vireo habitat(Butler/EH&A Team 1991). Sextonet
~i.(unpuhl. MS) has foundsomerelationshipbetween
occupiedvireo habitatsandFredrickshurglimestones.
Thesedatabasesand informationshould be tested. If
useful, they can be exploitedrangewideto determinethe
breadthsand combinationsof conditions conduciveto
producing vireohabitat. Substratesthat maintain vireo
habitats foran extendedtime shouldbe identified.
Knowledgeofthesesubstrateswill help identify andchoose
sites for vireo habitatdevelopment.

1.442 Successional changesin habitat. Someblack-capped vireo
habitatundergoessuccessionalchanges. An assessment
should be madeof areaswhich haverelatively stable
habitatand areasundergoingsuccessionthat will result in
lossofblack-capped vireohabitat. Thisassessmentshould
also include estimatesof theratesofthesechangesand life
expectanciesof vireo habitatunder various conditions.
This knowledgewill be important in developing specific
habitatplanning andmanagement.

Severalpossibleapproachesto answeringthesequestions
include:
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a) Assembleand evaluateinformation on historiesof
occupiedsites.

b) Assembleor collect dataon vegetational changes
occurringin shrublandhabitats. Muchofthis may be
availablethrough variousrangelandmonitoring
databases.

c) Investigate applicationof someremotebut high
resolutionapproaches,suchas using high resolution
imageryfrom aerial photos.

1.45 Determineif habitatmanagementtechniquesfor deer (and exotic
ungulates)andblack-cappedvireosarecompatibLe. Manylandowners
on theEdwardsPlateau andelsewhere generatesubstantialincome
from hunting leases. Many of theselandownersactivelymanagefor
deer(andexotic game ungulates).Deerare browsersandvireosseem
to occupy habitats that providegood browse. This taskshould
examinethecompatibility of managementpracticesfor thesetwo
species. Recommendations should bemadefor maximizing
compatibility and avoiding any adverseimpacts to vireos from
incompatiblepractices. This information could be usedby a variety
of federal and stateextensionservice programs.

1.5 Determineextentof other threats

Wherewarranted(i.e., where threat, possiblyon site-by-sitebasis, may be
seriouslyimpacting the vireo population). In someareas,vireos may he
seriouslyimpactedby threatsthat are not a problemrangewide. These other
threatsmay include such thingsas fire ants,predationby scrubjays or other
predators,unusualhumandisturbance,pesticides,etc.

If predatorsare seriouslyimpacting a vireo population,other contributing
factorssuchashabitatqualityandproximity to humansshouldalsobe assessed.

1.6 Winter range

1.61 Distribution and threats. Determineblack-capped vireodistribution
and the extentand typesof threatsto thevireo and the habitatin the
winter range.

1.62 Habitat. Determinehabitatuse, habitatcondition, and the extent of
probablevireo habitaton the winter range.

1 .7 Determine usefulnessof agestructure dataas an index to populationhealth
of thevireo

Age-structuredatacan, with survivorship,provide an index to population
growth ratein stablepopulations. Age-structuredataare easierto obtain than
fecundity, consequentlythe reliabilityof this indexshould beexplored. This
index may greatly benefit the efficiency of current monitoring activities of
reproductivesuccessand future monitoringof the effectsof conservation
efforts.
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2. Maintain existingpopulationsand assureat leastsix viable populationsas calledfor

in therecoverycriteria

2.1 Habitatmanagement

Managementwill be necessaryto createor maintain vireo habitat in certain
areas. This managementshould considerother resourcevalues,suchas other
specieslike the golden-cheekedwarbler, and avoid or minimize negative
impacts totheseresources.

2.11 Vegetationmanipulation. Recommendationsfor habitatmanagement
should beassembledinto a seriesof guidelinesuseful for managers.
Theseguidelineswill be neededfor site-specificmanagementofpublic
lands,and for consultingwith private landowners.

Theserecommendationsmay varyfrom region-to-region.Information
obtainedin task 1.43 should be used to develop theguidelines;
however,preliminaryguidelinesshould bedevelopedbeforethat task
is completed. Guidelineswill he updatedas newinformation becomes
available. Habitatmanipulationshouldproceedcautiously forthefirst
few yearsuntil the preliminaryguidelinesare proveneffective. All
habitatmanipulationshould be precededby collectionof baselinedata
and followed by monitoring to evaluateresults. Considerationshould
alsobe given to effectsof managementon otherecological values.

2.12 Managebrowsersasneeded. Managementof browsing animals,such
as deerandgoats,should be consideredwhere these species are
negativelyimpacting vireo habitat.

2.2 Protectionof areas

Vireo habitatand corridorscanhe protectedin a numberof ways. This
protectionwill involve workingwith various landownersandotheragenciesand
organizations.

2.21 Acquisition andlease. Habitat acquisition and easementswill be
neededin some areasto maintaintargetgroupingsof vireos. Various
leasearrangementsare appropriatefor encouragingmanagementon
privatelands.

TheU.S. Fish andWildlife Servicehasidentified land in thePostOak
Ridge areawestof Austin, Texas,for potential acquisitionas a
National Wildlife Refuge. The TexasParksandWildlife Department
recentlypurchasedlands containingvireos, including Kickapoo
CavernsSP and Devils River SNA. Land acquisitionis also oneof
the options being recommendedby the BCCP (Butler/EH&A Team
1991).

Potential sites availablefor purchase shouldbe identified within
designated populationareas,and primesitesobtained. U.S. Fishand
Wildlife Servicepolicy stipulatesthe agencywill only acquireland
from a willing seller.
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2.22 Work cooperativelywith privatelandowners.Usevarious methodsto
protect vireos and their habitaton private lands. This should bea
majorpartof recoverybecauselittle public landoccursin thevireo’s
range.

Identify beneficial managementpracticesand conveythis information
to landownersand managersthroughthevarious federal andstate
programsandextensionservicessuchasthoseoftheSoil Conservation
Service, statewildlife agencies,and the Fish and Wildlife Service.
This processwill be essentialto recoverybecauseprivatelandsare a
key componentof areasneededto retain viable populations. Habitat
management guidelinesto bedevelopedundertask2.11 will beuseful
to implementthis task.

2.23 Work ~withotheragenciesand organizations. Somevireo habitat
occurson public land. Severalagenciesandorganizationshaveroles
or activitiesthat could influencevireo recovery. The Serviceshould
work with these variousagenciesandorganizationsto aid in the
conservationand recoveryof theblack-cappedvireo.

2.24 Regulatory. The protectiveprovisionsin the EndangeredSpeciesAct
andregulationsshould beenforced. Theseprovisionsinclude “take”
prohibitions, amongothers. Enforcementofthese provisionsinvolves
suchthingsas Fish andWildlife Servicelaw enforcement,Section7
consultationswith Federal agencies,andreviewofpermit applications.

2.3 Address cowbirdthreat

2.31 Site-specific/localcowbird control. Cowbird removalwill be
necessaryat vireo breedinglocalities wherecowbirdsare a threat to
reproductivesuccess(see task1.31). In thoseareaswhere cowbirds
will be removed, removal should begin about2 weeksprior to the
arrival time of vireosat the breedingarea.

2.32 Longterm solution to cowbirdproblem/threat. Use techniques
identified undertask 1.3. This solutionwill requirecooperativework
with privatelandownersandotheragenciesand organizations.

2.4 Manage forotherthreatswhere necessaryandwarranted

Localizedthreatsmayhaveto be addressedat somesites where they are
seriouslyimpacting thevireo population(see task1 .5). These determinations
will be madeon a site-by-sitebasis. Other threatsmay include fire ants,
predationby scrubjays and otherpredators,unusualhuman disturbance,and
pesticides. Note:If predatorcontrol is contemplated,careful consideration
should begiven to determiningits necessityandecological impactprior to any
implementation. Otheralternatives should beinvestigated.

3. Monitoring

Monitoring shouldoccuracross therangeto determinethesuccessof conservation
actionsand/orstatusof vireo populations. A numberof items shouldbe addressed
in suchmonitoring.
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3.1 Developmonitoring techniques

A generaltechniquesshould be establishedfor eachtypeofmonitoring(habitat,
vireos). These techniquesshould describe standardizeddatacollection
proceduressothat resultswill be comparable. Thesetechniquesshould be
designedto minimize observeror otherbiases.

3.2 Monitor populations withinareasdeemednecessaryfor recovery

Monitor numbers,some measureof reproductivesuccessand/orrecruitmentat
designatedsiteswithin all targeted populations.This monitoringshould include
vireos in small andlargegroupsbecausethe largegroupsmay be morestable.
Thesmall groupsmay be more sensitiveto changeandallow rapid detectionof
changesin local populations.

Thepercentoffirst yearmalesmay be a very usefulindicatorofthehealth and
statusof a population,and may be much moreefficient thanmeasuring
reproductivesuccess.The usefulnessof this indicatoris to be evaluatedaspart
of task1.7.

3.3 Monitor habitatwithin areasdeemednecessaryfor recovery

Monitor habitat loss and gain within each populationarea. Such monitoring
shouldalsoaccompany management.

3.4 Monitor threats

The degreeof vireo nestparasitismby cowbirdsshould be monitoredto
determine thelevel of threat and the potential benefit of cowbird removal.
Monitor otherthreatswhich maybe impactingvireo populationsandthebenefit
of efforts to reducethesethreats.

4. Winter range

Various cooperativeinternationalactivities should beusedto work with Mexico to
addressthreatsand to protectblack-cappedvirco winteringand breedinghabitat.
Activities that may provide opportunitiesfor cooperativemanagementinclude the
U.S./Mexico Agreement, theInternationalAffairs office of the Fish and Wildlife
Service,and debt-for-natureswapprograms.
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III. RECOVERY PLAN IMPLEMENTATION SCHEDULE

Priorities in column oneof the fillowlng implemenlationscheduleare assignedusing
the following guidelines:

Priority 1 - An action that fflI~be taken to prevent extinction or to prevent the
species fromdeclining irreversiblyin the foreseeablefuture.

Priority 2 - An actionthat mustbe takento preventa significantdeclinein species
population/habitatquality, or someother significant negativeimpact
shortof extinction.

Priority 3 - All otheractionsnecessaryto meet the recoveryobjectives.

Key to Acronyms used in ImplementationSchedule

BCCP - BalconesCanyonlandsConservation Plan
DOD - Department of Defense
FWS - U.S. Fish and Wildlife Service

FWE - Fish and Wildlife Enhancement
IA - InternationalAffairs
LE - Law Enforcement
RF - Refuges

NPS - National ParkService
SCS - Soil Conservation Service
TPWD - TexasParksandWildlife Department
TNC - The NatureConservacy
USDA - U.S. Departmentof Agriculture
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RECOVERY PLAN IMPLEMENTATION SCHEDULE

PRI-
ORITY

I

TASK
I

TASK
DESCRIPTION

TASK
DURATION

(YRS)

RESPONSIBLE PARTY
FWS

REG PROGRAM OTHER

COST ESTIMATES ($000)
I

FY 1 FY 2 FY 3
COMMENTS

1 1.31 Determine where
cowbirds are serious
threat

5 2 FWE 30~ 30~ 30,

TPWD 10 10 ~\ 10’

1 1.43 Determine how to
manage habitat for
vireo

10 2 FWE
Refuges

TPWD

3Q(
80
10

30~
80/
10 ~

30~
80,
10

1 1.61 Winter range—distri-
bution and threats

3 2,8 FWE
Research

50~~
25~’

50’~
25~

50
25~

1 2.22 Work cooperatively
with private
landowners

Ongoing
FWE

Refuges
40
40

40~
40

40~
40

*Extens ion serviceUSDA*
sCS
TPWD

10
10~
10~

10 ~‘

10’~
10~

10 /
10
10

1 2.23 Work with other
agencies and
organizations

Ongoing 2 FWE *

Various
20 20 20 *jncludeg a large number

including TPWD, NPS, DOD,
SCS, USDA, BCCP, TNC
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RECOVERY PLAN IMPLEMENTATION SCHEDULE

PRI-

ORITY

I

TASK
I

TASK

DESCRIPTION

TASK

DURATION
(YRS)

RESPONSIBLE PARTY

FWS

REG PROGRAM OTHER

COST ESTIMATES ($000)

FY 1 FY 2 FY 3

COMMENTS

1 2.24 Regulatory ongoing 2 FWE

LE

Refuges

30

10~

30~

10

30

10.

1 2.31 Site—specific/local

cowbird control

Ongoing 2 FWE

Refuges
15

20 “

15~

20

15

20 /

*~j~i~al Damage ControlUSDA*

TPWD

DOD

20

10’

30”

20

10~

30w’

20

10~

30

1 4. Winter range Ongoing 2,9

NPS

FWE

I .A.

~

100 ~‘

5~’

100

5~

100

2 1.11 Regional surveys 10 2 FWE

TPWD

37.5’~

12.5.~’

56.25’~

18.75.~

56.25

18.75

2 1.21 Obtain information

for viability models

4 2,8 FWE

Refuges

Research

20 20

/

20

DOD

BCCP

.‘

20’

20

.;‘
20

20 “

-

20

20
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RECOVERY PLAN IMPLEMENTATION SCHEDULE

PRI—

ORITY

I

TASK

I
TASK

DESCRIPTION

TASK

DURATION

(YRS)

RESPONSIBLE PARTY

FWS i
REG PROGRAM OTHER

COST ESTIMATES ($000)

I
FY 1 FY 2 FY 3

COMMENTS

2 1.22 Develop viability
model and reconi~end

areas for viable

populations

1 2,8 FWE
Research

This task will depend on
tasks 1.]., 1.21, and 1.4

2 1.32 Determine role of

cattle in cowbird

threat

5 2 FWE

Refuges

30 ~ 30 ~ 30/

I

DOD
TWPD

20~
10

20~
10,

20’
10

2 1.33 Determine if feasible

and if so how, to

manage cattle so they

will not negatively

impact vireo viabi-

lity

3 2 FWE

Refuges

15~

20

15

20

DOD
TPWD

20
5

20
5

2 1.34 Develop long—term
solution to cowbird

threat

15 2 FWE
Research

Refuges

100 100 ~ 100’

2 1.41 Determine habitat

use throughout range 10 2 FWE

\

50~ 50 50
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RECOVERY PLANIMPLEMENTATION SCHEDULE

PRI-

ORITY

I

TASK

I
TASK

DESCRIPTION
TASK

DURATION
(YRS)

RESPONSIBLE PARTY
FWS

REG PROGRAM OTHER

COST ESTIMATES ($000)

I

FY 1 FY 2 FY 3
COMMENTS

2 1.42 Develop methods for
identifying probable
habitat

3 2 FWE 2S~ 25

2 1.45 Determine compatibil—

ity between habitat

managementfor deer
and black-capped
vireos

3 2 FIlE 15 15-~ 15,

SCS

USDA
TPWD 5~ 5/ 5

2 1.5 Determine extent of

other threats
3 2 FIlE

Refuges

15 15~ 15

BCCP

TPWD

USDA

20 ‘

10~”

20 ‘1’

20/
10-”

20 “~

20

10

20

2 1.62 Winter range—habitat 3 2,8 FWE
Refuges

35 35/ 35~

2 2.11. Vegetation manipula—

tion

Ongoing 2 FWE

Refuges

TPWD

15~

30~

5’~

15 /

30

5
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RECOVERY PLAN IMPLEMENTATION SCHEDULE

- )

PRI-

ORITY

I

TASK

I

TASK

DESCRIPTION

TASK
DURATION

(YRS)

RESPONSIBLE PARTY

FWS
REG PROGRAM OTHER

COST ESTIMATES ($000)

FY 1 FY 2 FY 3

COMMENTS ‘

2 2.12

~

Manage browsers as

needed

Ongoing 2

~

•1-
10 yearsl 2

FWE

Refuges 10 ‘~ bY 10

SCS

TPWD

DOD

USDA

2 2.21 Aquisition and

lease

Refuges,

Realty J
I-
I BCCP

5,000~

10,000 ~

5,O00~

10,000~~

5,000?

10,000~

Service costs are for

Balconea National Wildlife

Refuge

2 2.32 Long—term solution to Undeter- 2, ~E,

cowbird threat/pro- rninable 8 Research~

blem at this

time

~- ~-____

Costs unknown at this time

~USDA

2 2.4 Manage for other

threats where necess—

ary and warranted

Ongoing 2 FWE

Refuges

10 ‘

I

:BCCP 15
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RECOVERY PLAN IMPLEMENTATION SCHEDULE

PRI—

ORITY

I

TASK

I
TASK

DESCRIPTION

TASK

DURATION

(YRS)

RESPONSIBLE PARTY

FWS
REG PROGRAM OTHER

COST ESTIMATES ($000)

I

FY 1 FY 2 FY 3

COMMENTS

2 3.1 Develop monitoring

techniques

1 2,8 FWE

Refuges

Research

20~

2 3.2 Monitor populations
within areas deemed

necessary for

recovery

Ongoing 2 FWE

Refuges

b0~

5 “
10’

5 -

10’

5

DOD
NPS

TPWD
BCCP

7

4•~

5-’
10 ~‘

7/

4~

5

10

-

7 .~

4~

5

10

2 3.3 Monitor habitat with-
in areas deemed nec—

essary for recovery

Ongoing 2 FWE

Refuges

10

5

10 -

5 -

10
5 -~

DOD

NPS

TPWD
BCCP

7’~

4-~

5~

iol

7-’

4-~

5

b0-~

7~

4_

5

10

Page 344 of 659



RECOVERY PLAN IMPLEMENTATION SCHEDULE

PRI-

ORITY

I

TASK

I
TASK

DESCRIPTION

TASK

DURATION

(YRS)

RESPONSIBLE PARTY

FWS

REG PROGRAM OTHER

COST ESTIMATES ($000)

~

FY 1 FY 2 FY 3

COMMENTS

2 3.4 Monitor threats Ongoing 2 T ~
Refuges

5

3 ~

5 /
3 7 3--

DOD
NPS

TPWD

BCCP
TPWD

4~

2’

3 -“

5~

4/

~

3---~

5—

4~

2’

3

5.
10

3 1.12 Supplemental surveys 2 2 FWE 10 ~ 10

NPS 5”

3 1.441 Habitat substrates 3 2
~

FWE

Refuges -
15 -~. 15 15 -

3 1.442 Successional changes

in habitat

3 2 FWE
Refuges

DOD

TPWD

30~—

15~’

10 ~

30-

15 -

10 -

30

15

10

59

Page 345 of 659



60

RECOVERY PLAN IMPLEMENTATION SCHEDULE

PRI-

ORITY

I

TASK

I
TASK

DESCRIPTION

TASK

DURATION

(YRS)

RESPONSIBLE PARTY

FWS I

REG PROGRAM OTHER

COST ESTIMATES ($000)

FY 1 FY 2 FY 3

COMMENTS

3 1.7 Determine usefulness

of age structure

data as index to

vireo population

health

6 2,8 FIlE

Research

10 ‘ 10 / 10--’

.~‘.-

~-~)‘~ /

-.,

Page 346 of 659



IV. Appendix

List of Commenters. 62

Summaryof CommentsandServiceResponse 66

61
Page 347 of 659



INDIVIDUALS AND AGENCIES PROVIDING COMMENTS ON THE
DRAFF BLACK-CAPPED VIREO RECOVERY PLAN

ADAMS, THADDEUS H., 1803 Lawyer Place, College Station, TX 77840

AULT, CHARLIE, U.S. Fish andWildlife Service, Land Acquisition Planning, Division
of Reaky, Albuquerque, NM 87103

BARLOW, JON C., Curator of Ornithology, University of Toronto, Robarts Library,
Toronto, CanadaM5S 1 Al

BAUGHN, CYNTHIA, 603 Oak, Sweetwater, TX 79556

BENSON, ROBERTH., BioacousticsLaboratory, TexasA&M University,
College Station,TX 77843-3367

BOTES,CINDY, 1803 Country Club Dr., Midland, TX 79701

BRISENO, ALEXANDER E., City Manager,City of SanAntonio, P.O. Box
839966,SanAntonio, TX 78283-3966

BRUNS, DUSTY, Land Manager,Camp BullisTraining Site, Fort Sam Houston, TX
78234

CLAPP, ROGER B., Fish andWildlife Service,National Museumof Natural History,
Washington,DC 20568

COOK, JOHN,RegionalDirector, National Park Service,Big Bend NationalPark, Big
Bend NationalPark, TX 79834

CRANE, GEORGE, Lockhart, TX

DARLING, LYNN, 1317 S. 19th #2, Lincoln, NE 68502

DENTON, LLOYD A., JR., GreaterSan Antonio Builders Association,

8925 N.W. Interstate10, San Antonio, TX 78230

DIAMOND, DAVID D., Coordinator,TexasNatural Heritage Program,
ResourceProtectionDivision, TexasParksandWildlife Dept.,4200Smith School
Rd., Austin, TX 78744

EVANS, PHIL, 6902One OakRoad, Austin, TX 78749

FISH AND WILDLIFE SERVICE, Acting RegionalDirector, Researchand
Development,Washington, D.C. 20240

FISH AND WILDLIFE ENHANCEMENT, Field Supervisor,608 EastCherry
Street,Columbia, MO 65201

FOGERTY,JOHN K., 4426Greystone, SanAntonio, TX 78233

62

Page 348 of 659



FORSYTHE,STEVE, Field Supervisor,U.S. Fish andWildlife Service,

222 S.Houston, Ste. A, Tulsa, OK 74127

GRZYBOWSKI, JOSEPH A., 1701 Lenox, Norman, OK 73069

HENSON, PAT, AssistantStateConservationist,Soil ConservationService,101 South

Main Street,Temple,TX 76501

HILL, SHARON D., Acting Chief, EnvironmentalComplianceTeam,Dept. of the

Army, Headquarters[II Corpsand Ft. Hood, Ft. Hood, TX 76544..50
JAHRSDOERFER,SONJA, U.S. Fish and Wildlife Service, 222 S.Houston,Ste. A,

Tulsa, OK 74127

JE’IER-EDWARI)S,JULlI~,4934 Furman,San Antonio, 1’X 78249

KEDDY-HECTOR, D. P., Texas Parksand Wildlife Dept., 4200 SmithSchool Rd.,
Austin, TX 78744

KEYES, CONRAD G., JR., Principal Engineer, Planning, International Boundary and
Water Commission,United Statesand Mexico, The Commons, Bldg. C, Suite
310, 4171 N. MesaStreet,El Paso,TX 79902

KIGHT, JOHN C.. 744 W. San Antonio, Boerne,TX 78006

LADD, CLIFF, Senior Staff Ecologist,Espey, Huston& Associates,Inc., 916 Capital
of TexasHighwaySouth, P.O.Box 519, Austin, TX 78767

MANNCHEN, BRANDT, 627 Euclid, Houston,TX 77009

MARSHALL, BARBARA, StarRoute Box 152, Poteet,TX 78065

MARSHALL, JOET., Zoologist (ResearchRet.) Biological Survey,National Museum
of Natural History. Washington,DC 20560

MATCHEN, PAULA, 1008 JamesStreet, Sweetwater, TX79556

MAXWELL, TERRY C., Professor,Departmentof Biology, Angelo StateUniversity,
San Angelo, TX 76909

MCKINNEY, LARRY D., Director, ResourceProtection Division, Texas Parks and
Wildlife Dept., 4200Smith School Rd., Austin, TX 78744

MEISTER, NED, Regulatory Affairs Director, Texas Farm Bureau, StateOffice, P.O.
BoX 2689, Waco, TX 76702

MOCK, R., Executive Director, Dallas Nature Center, 7171 Mountain Creek Pkwy.,
Dallas, TX 75249

MORRILL, WILLIAM I., Wildlife Management Inc., P.O. Box 880,Boerne, TX
78006

63

Page 349 of 659



NICHOLS, JAMES D., Fish and Wildlife Service, Patuxent Wildlife ResearchCenter,

Laurel, MD 20708

PARKER, PAUL J.,2707 BartonPoint Drive, Austin, TX 78733

PEREZ,ROY T., Ecological Services,Fish and Wildlife Service, Corpus Christi,TX

78412

PHINNEY, MARY, Administrator,Dallas County Park and Open SpaceProgram,

Dallas CountyCommissioner’sCourt, Dallas, TX 75202

PROBANDT, CHARLES,President,TexasSheepandGoat Raisers’Association,P.O.

Box 2290, San Angelo, TX 76902

RUSSELL, KATHRYN, RT 2, Box SiB, Liberty Hill, TX 78642

RUSSELL, KEN, Fish and Wildlife Service, P.O. Box 1306, Albuquerque,NM 87103

RUSSELL, KERRY, of LLOYD, GOSSELINK, FOWLER, BLEVINS, AND
MATTHEWS, P.C., Attorneysat Law, P.O. Box 1725, Austin, TX 78767

RUSSELL, PHILLIP, 4722ConcordDr., Garland, TX 75042

RUST,SUSAN, StewardshipServices,168 Chevy Chase,San Antonio, TX
78209

SCHATZMAN, MARK, 348 WestviewTerrace,Arlington, TX 76013

SCHULTZ, STEVE, Vice President- Urban Affairs, The GreaterSanAntonioChamber
of Commerce,P.O. Box 1628, SanAntonio, TX 78296

SCOT!’, J. MICHAEL, Leader, Idaho CooperativeFish and Wildlife ResearchUnit,
Universityof Idaho, Moscow, ID 83843

SEXTON, CHARLES W., Environmental Specialist, Environmentaland Conservation
Services Dept.,City of Austin, P.O. Box 1088, Austin, TX 78767

SHANNON, LARRY, Acting AssistantDirector, Fish and Wildlife Enhancement,Fish
and Wildlife Service, Washington,D.C. 20240

STATON, BETH, P.O. Box 33, Ottine, TX 78658

TAZIK, DAVID D., U.S. Army, ConstructionEngineeringResearchLaboratory, Corps

of Engineers,P.O. Box 4005, Champaign, IL 61824-4005

TEXAS AND SOUTHWESTERN CATTLE RAISERS ASSOCIATION, 1301 West

Seventh,Fort Worth, TX 76102

THACKER, ROGER, Divisionof LaboratoryAnimal Resources,UniversityofKentucky

- ChandlerMedical Center,H4IA, Lexington, KY 40536-0084

64

Page 350 of 659



THOMAS, STANLEY E., Colonel, U.S.Army Commanding, Dept.of The Army,
Hdq., United StatesArmy Garrison,Fort SamHouston,Ft. Sam Houston,TX
78234-6000

WAHL, REX, Manager, TexasCoastalSanctuaries,NationalAudubonSociety,3765S.
AlamedaSt., Suite415, CorpusChristi, TX 78411

65

Page 351 of 659



PRINCIPAL COMMENTS RECEIVEI) ON THE
BLACK-CAPPED VIREO TECHNICAL/AGENCY DRAFT

RECOVERY PLAN

Commentswere received from57 individuals or agencies. Somegroupsor
individuals submittedmore than one commentletter. All commentswere considered
whenrevisingthedraftplan. Many relevantandhelpful commentsweresubmittedonthe
draft recoveryplan. The Serviceappreciatesthe time that eachof the commenterstook
to reviewthedraft and to submit their comments.

The commentsdiscussedbelow representa compositeof thosereceived.
Commentsofsimilarcontentarecombined into generalgroups. Only critical comments,
thoseraisinga question,or suggestionsareincluded in thisdiscussion. Many favorable,
supportivecommentswerealso received.

Comment 1. Not enoughemphasishas beengiven to winter rangeand population
viability analysisof theblack-capped vireoin Mexico.

ServiceResponse:We agreethat additional emphasison winter habitatand population
studiesand conservationof thevireo in Mexico are neededand haveendeavoredto
incorporatesuchtasks in the final recoveryplan.

Comment2. The feasibility and effectivenessof cowbird reduction effortswas
questioned.Such control effbrts areoveremphasizedin the recoveryplan.

ServiceResponse:Preliminarystudies haveshown increasedvireo reproductivesuccess
in most areaswhere cowbird control hasoccurred.We agreethat baselineinformation
on the level of parasitismand vireo reproductivesuccess should be collectedprior to
initiation of cowbird removal at any new sites. TheServicedoesnot anticipate
broadscalereductionor eradicationof cowbirdsin the nation, state,or even in large
subunitsof a state.Pastcontrol effortsby the Animal Damage Controlsectionthat
formerly was part of U.S. Fish and Wildlife Service, and more recentlyby the U.S.
Departmentof Agriculture, indicatewidespreadefforts to eradicateor seriouslyreduce
thenumbersof thespecieswould he too costly,unsuccessful,and probably ecologically
unwise.The Servicedoesanticipatecontinueduseof localized control of cowbirds
whereverit appearsessentialto maintain nestingpopulationsof vireos. Appropriate
balanceis neededbetweencowbird control measuresand other typesof management
techniqueswhich mayhe lesstemporaland more cost effective.

Comment3. Cowbird reductionsites needto be comparedagainst“control” sitesto
assesstheeffectivenessof the cowbird reduction efforts.

ServiceResponse: As noted in the responseto Comment 2,baselinedataon the level
of parasitismand vireo reproductivesuccess should be collectedprior to initiation of
cowbird removal on any new sites. In addition, monitoring to assessthe effectiveness
of cowbird reductionefforts is called for in the plan.

Comment4. The cowbird reduction programis flawed becausecompensatorycowbird
recruitmentwas not considered.Also, cowbirdpopulationsizeestimatesareunrealistic.
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ServiceResponse:Cowbird removal activities in black-capped vireonesting areas have

not beendesignedto eliminate thespeciesfrom an area. Control activitieshavebeen
designedto reduce vireo nestparasitismin a localizedareaand thecontrolefforts appear

to havebeensuccessfulin meetingthis objectivein mostareaswhere cowbirdshave been
removed. Compensatory recruitment by cowbirds is a distinct possibility. Cowbirds
definitely numberin themillions nationwide,hut the termbillions cannot hedocumented.

Comment5. A blackbirdhuntingseasonwasproposedalongwith a cowbird management
programin cooperationwith Agricultural organizations.

ServiceResponse:A specialblackbird huntingseasonmight accomplishlittle more than
removal of the annual population surplus. Traditionalfall hunting activities would not
coincidewith timing of the vireo nesting season when cowbirdremoval is beneficial to
the vireo. Hunting activitieswould not be acceptablein the immediatevicinity of nesting
vireosbecauseof the associateddisturbanceand possible nest abandonment.Cowbird
managementprogramsin cooperationwith Agricultural organizationshavedefinite
potential for benefitingvireos. Suchopportunitieswill he investigated.

Comment6. It may he unwise to shoot cowbirdsin nesting areas of black-capped vireo
becauseof the associatedharassment, injury,or accidentalkillings of vireos which may
result.

ServiceResponse:We agree thatsuch shootingmust he permitted onlyon the periphery
of nestingareasand at agreatenoughdistance from anyindividual vireo nest to ensure
that vireo nesting successwill not he affecteddetrimentally. Shooterswould need
sufficienttraining and experienceto ensurethey only shot at cowbirds.Someassurance
would also he necessarythat the cowbirds being killed were thosethat potentially,
becauseof such thingsas distance fromthe nestingarea, might parasitize vireo nesting
areas.

Comment7. When implemented,the plan may violatethe rightsof privatelandowners
if it regulatesland clearing, burning, planting, etc. on private property.

ServiceResponse:The Servicehas flO intention of infringing on the rightsof private
landowners.The planis intendedto he a guidefir recoveryof the black-cappedvireo.

Implementationof any task is subjectto nationaland internationallaw.

Comment8. Land acquisitionshould involve a willing seller relationshipand should not
he acquiredthrough eminentdomain.

ServiceResponse: U.S. Fishand Wildlife Servicepolicy stipulatestheagencywill only
acquireland from a willing seller. Various conservation easements,cooperative
agreements,or leasearrangementsarealso possible options tooutrightpurchase.

Comment9. Evaluationis neededof the plan’s implications on other flora and fauna.
Whatare theimplications to theendangeredgolden-checkedwarbler?

ServiceResponse:We agreethat the managementactivitiesfor vireosmust becarefully
plannedand monitoredto ensurethat otherscarceflora or faunaare notbeing
detrimentallyimpactedby efforts to recoverthe vireo.

Comment 10. How feasible aremanagementaspectsof this plan?
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ServiceResponse:We believe it is feasible to attain themanagement(recovery)goalsof
the revised plan.

Comment 11. There appear to be someoversights on cost figures to implement the
recoveryplan. The total costwas not listed. Costsof browser/grazercontrol are not
included.Predatorcontrol costswere not included.

ServiceResponse:The total cost for eachof the first threeyearsis estimated. Future
costs will likely be lower, butthey aredifficult to predictuntil we evaluatethesuccess
of the early efforts. At this time we areunableto predict the costsof browser/grazer
controlbecausethe extentof useof this managementtechniqueis unknown. The need
for predatorcontrol has notbeendetermined,but hasbeenidentified as an area for
furtherstudy. Therefore,becausewe do not know if this managementtechniquewill
ever be called for or to what extent,we cannotestimatecosts.

Comment12. Are the baseline data,on which the planis based, validwhenone
considers thesmall samplesizes, inadequate habitatdescriptions,biased reproductive
successdatawhich only comparedlargeversussmall groupings,nestinghabitat
descriptionspotentiallybiasedtoward studiedsites,anddrier portionsof presentvireo
range werenot included in vegetationalanalyses.

ServiceResponse:A frequentdifficulty in working with endangered speciesis that of
small sample sizes,limited information,few studies,and incompleteinformation
rangewide.Recoveryactionsmustoften be initiated with thebest informationavailable
eventhough it is less than ideal. Delay of recoveryaction mightensureloss of the
species. Therefore,recoveryactivitiesare initiated cautiously while additional baseline
datagatheringcontinues.

Comment 13. Will the proposedprescribedburning conflictwith provisionsofthe Clean
Air Act.

ServiceResponse: Prescribed burningneed not conflict with the Clean AirAct. The
timing, location,and typeof burning,however,is important. Prescribedburningwill not
be initiated if it violates Stateor Federalair quality standards.

Comment 14. Evapotranspirationwas not addressedin the recoveryplan as a secondary
habitatfactor.

ServiceResponse:The statementis correct. A numberofsecondaryhabitatfactors have
not beenconsidered in the researchto date. Thesefactorsmay deserveconsiderationin
future research.

Comment 15. Short-termand long-term recovery goals should he delineated.

ServiceResponse:Short-termgoals are identified for downlisting the vireo to the
Threatenedcategory.We have insufficient informationat this time to justify settinggoals
for delisting thespecies.Currentpolicy requiresthat recoveryplanshe revisedevery 5
yearsas new information becomesavailable. A future revisionwill he an appropriate
time to considersetting the long-termgoals fordelisting.

Comment 16. Climatic changeis a definite factorandglobal warmingmay be beneficial
for the vireo.
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ServiceResponse:Climatic changecertainly influencesthe vireo. What effect (positive

or negative)global warmingwould haveon the vireo is unknown.

Comment17. Habitat loss and modificationwerenot addressedin theplan.

ServiceResponse:Habitat lossandmodification is discussedin the plan to theextentthat
it is known. Precisehistoricalhabitatacreagesanddistributionof thevireo areunknown
so theloss and changesin distributionarediscussedin generalterms.

Comment 18. Land acquisitionand preservecre.ationis not the solution. TheU.S. Fish
and Wildlife Serviceshould work with landownersto createcost shareincentive
programsfor conservationof the vireo. Why not develop incentivessuchas payingthe
private landowner$200 for each successfulvireo nesting effort on his property?

ServiceResponse:Sometypes of managementare best implementedon largeunits of
land ownedby thepublic. However, conservationon privatelands isalso essentialto
recoveryof the vireo and is discussedand called for in the plan. Costshareandother
incentive programshavethepotential for significantly benefitingthe vireo and we agree
they should beevaluatedas a recoverymeasure.

Comment 19. A 90 day extensionis r~eededfor the period permittingcommentson the
plan becausetherewas insufficient public notice.

ServiceResponse:Public notice was publishedin local newspapersand in the Federal
Register.Letters inviting review of the draft plan were mailed to key agenciesand
individuals. An extensionwas granted but it was less than30 days. The extensionwas
less than the requested90 daysbecausethe Servicehad to comply with other deadline
dates establishedfor plancompletion. Notificationof the extensionwassent to all people
who had requested a copy of the draft plan from us prior to reopeningof the comment
period. In addition, notificationof theextensionwaspublishedin the FederalRegister.

Comment20. The expertiseof a plant ecologist is neededto developan unbiasedsample
analysisof vireo habitat.

ServiceResponse:Weagreethatplantecologistshavean importantrole in helpingdesign
habitatresearch. Plantecologistswere involved in review and revisionof the plan.

Comment21. Wildfire suppressioncouldbe consideredtake.

ServiceResponse:Wildfire is not alwayssynonymouswith good managementof vireo
habitat. Prescribedburningdiffers from wildfire in thechoiceof time, fire intensity,fire
duration,soil moistureconditions,location and other factors which may makewildfire
detrimental.A judgementabout whether wildfiresuppressionconstitutestake(asdefined
by theEndangeredSpeciesAct) would appropriatelyhe determined by the courts.

Comment 22. The downlisting and recovery criteria are arbitrary and too stringent.

ServiceResponse: Downlistingand recoverycriteria may appeararbitrarywhenone is
dealingwith an endangered species aboutwhich biological informationis incomplete. For
example,we do notknown whatpopulationsize is necessaryto ensurelong-term
viability. Small populationdynamicsdiffer from that of largepopulationsand they are
influenced moreby stochastic events.The endangered speciesbiologistis forced to make
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a“bestestimate”of what constitutessufficientrecoveryfor downlisting. Fortunately,the
revisionof therecovery planat5 yearintervalsprovidesanopportunity for reevaluating
thepreviouslystatedgoals onthebasisof newinformation.
Currentdownlistinggoalsmay bemodified in the futureif warrantedby new
information.

Comment23. Developinghabitatand/orcaptivebreedingandreintroductioninto historic
rangeof thevireo should beconsideredin the plan.

ServiceResponse:This recoveryplan concentrateson actionsnecessaryto stop
populationdeclineand to preserveexistingpopulationunits. Developmentofhabitat in
areaswithin the historic range, but whereit doesnot currentlyexist, may be necessary
and is discussedin theplan. Captivepropagation hasan importantrole in recoveryof
someendangeredspecies,but we do not currentlybelieveit is necessaryor justified for
recoveryof theblack-cappedvireo.

Comment24. Critical habitatdesignationneeds tobe very specific.

ServiceResponse:Critical habitat (as defined by the EndangeredSpeciesAct) has not
beendesignatedfor theblack-cappedvireo. If suchhabitat is designatedin the futureit
will be as specificas possibleand will go through the requiredproceduralrulemaking
process.

Comment 25. More emphasis should begiven to fire ant control within black-capped
vireo habitat.

ServiceResponse:At the presenttime we haveno informationsuggestingthat fire ants
arean importantfactor limiting the populations of vireos. We will continueto he alert
to theirpossiblesignificanceas biological studiesof the vireo continue.

Comment26. Enforcementactions werenot describedin detail.

ServiceResponse:The statementis correct.Copiesof theappropriate Federaland State
lawsareavailable fromtheagenciesresponsiblefor enforcingthese laws. Interpretation
of someaspectsofthe law may vary with uniqueindividual circumstanceswhich require
interpretationby solicitorsor legal experts.Recoveryplansdealprimarily with biological
aspectsof recovery. However, in the final plan we have included more detailon the
generalkinds of actionsreferredto as “enforcement’.

Comment27. Cost estimatesappearto be underestimates.

ServiceResponse:As estimates theymay vary in their accuracy,dependingon the
numberof unknowns involved. Someestimatesmaybeoverestimates.Some
adjustments have beenmadein the final plan.

Comment28. Statussurveys,habitatdistribution,andcowbird researchshould begiven
priority I on the implementationschedule.

ServiceResponse:Priority I is an action absolutely essentialto preventextinctionor to
preventthespecies fromdeclining irreversiblyin the foreseeablefuture. We believethat
statussurveys,habitat distribution, and most cowbird researchis more appropriately
assigneda priority 2, which is “an action that must be takento preventa significant
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decline in speciespopulation/habitatquality, or someother significant negativeimpact

shortof extinction.”

Comment29. A recoveryteam should be formedfor the vireo.

ServiceResponse:Recovery teams areoptional and when usedare usually involved in
drafting recoveryplans. The Servicehasno plansto appoint a recoveryteam for the
black-cappedvireo. However,input from various biologists,agencies,etc. involved in
vireo recoveryhave beenconsideredin finalizing this plan and will be importantin
implementingthisplan.

Comment30. The dogmaticassumptionsof rapiddynamicsand successionalnatureof
vireo habitatare erroneous. Somevireo populations like those in westTexas arein
rather stable habitats.

ServiceResponse:It is possiblethat somevireo habitatsare fairly stableover timeand
other vireo habitats in other geographiclocations exhibit ratherrapid successional
changes. It is nclt the intent of the Serviceto imply that all vireo habitatsexperience
rapid successional changes,and revisionsto the draft have been made to try to clarify this
point.

Comment 31. Black-capped vireo population estimatesof Benson and Benson (1990)are
as good as many vireo populationestimates fromotherregions.

Service Response: The statement is generallycorrect becausecensusof smallpopulations
is usually fraughtwith the potential for error.

Comment 32. The reproductive ecology of black-capped vireo should he compared with
that of othervireosand smallpasserinesin the region.

ServiceResponse:The comparisonseemsworthwhile in thosespecieswhere sufficient
information is availableon their ecology. Unfortunately,we knoweven less aboutthe
biology and ecologyof someother viroos and small passerines.

Comment33. Areas with livestock and heavy human usehavehigh cowbird densities.
The most effective way to control cowbird parasitismis to removethe reason the
cowbirdsarethere.This should hea managementprinciple.

ServiceResponse:Theremay he instanceswhereit will be practicalto regulatelivestock
useandhuman activitiesto benefit thevireo. In those circumstances these practices will
he implemented.

Comment34. The distributionof thesevireos is not discussed in detail (ie., in Big Bend
NationalPark, Camp Bullis, etc.).

ServiceResponse:The statementis correct. Suchdetail is not a componentof recovery
plans. The interestedreader/scientistis expectedto refer to references listed forsuch
detailedinformation.

Comment35. Inadequateemphasiswas placedOfl additional statusand distribution
surveys.

71

Page 357 of 659



ServiceResponse:Such additional surveysare importanton the winteringgroundsand
in breedinghabitat in Mexico andsouthwesternTexas. Theseshould beaccomplished
as funds and priorities permit. The first priority is to protectknown populationswhile
simultaneouslylearningmoreaboutdistributionandstatusat othersites.

Comment36. The planshould bedelayedseveralyears and only written when
information on the bird and its ecologyis sufficient to implement better designated
recoveryactions.

ServiceResponse:Under theEndangeredSpeciesAct recoveryactions are tobe
implementedwith the best available biologicalinformation. A plan with known
limitations is better than no plan. Recoveryactionsthat cautiouslyfollow a plan and
appropriatepriorities aremore likely to be successful thanactionsimplementedwithout
a plan. In addition, theplan identifiesneedsfor and includesadditionalresearchastasks
in theplan. Futurerevisionsto theplan will considerresultsof this research.

Comment 37. Thereare conflicting dataabout whethergrazingby sheepand goatsis
detrimentalor beneficial.

ServiceResponse:Overbrowsing,particularly by goats, can he detrimentalto black-
capped vireos’ habitat.However, in somecases,negative effects can be reversedif the
animals are removed. Individual situationsrequireonsite evaluationby a wildlife
ecologist.

Comment38. Recoverycostsper bird areexcessive.

ServiceResponse:Recoveryof endangered speciesis often expensive.However, rarely
are recovery plans fully funded in any given year. How much isactually spentdepends
on annualbudgetsand appropriations. Perhapsthis is one reason why sofew species
haveeverbeenrecovered.

Comment39. Thereseemsto be reasonabledoubt thespeciesis recoverable.

ServiceResponse:The objectivesof the plan have beenrevised. Delisting criteriaare
not given,pendingfurtherevaluationof whethertotal recoveryis possible. Downlisting
criteriaare includedin this final plan and theServicebelievesthereis a high probability
that thesecriteriacan be met if sufficient funds areavailableto implement the recovery
plan. There is always some elementof uncertainty about success.The Endangered
SpeciesAct requiresthedevelopmentof recoveryplansfor theconservationand survival
of listed species.

Comment40. There is evidence thevireo has coexistedfor centurieswith cowbirds.
The plan should concentrateon habitatacquisitionandmaintenance,notcowbirdcontrol.

ServiceResponse:The vireo hascoexistedfor centurieswith cowbirds. However,when
man introducedlargenumbersof livestock, and altered habitatby his otheractivities, it
appearshe promotedanincreasein numbersanddistributionof cowbirds.Beforeman’s
intervention,the cowbird may not have beena factor limiting vireo populations.Man’s
intervention, however,may havechangedthesituationsufficiently to makethecowbird
a significantly moreeffectivenest parasiteand, thus, akey factor limiting vireo
populations. The draftplan may haveoveremphasizedthe roleof cowbird control.
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Habitatmanagementand acquisitionwill be importantpartsof recovery. Thedraft plan
was revisedaccordingly.

Comment41. The plan placestoo much emphasison researchand not enoughon
applicationof currentmanagementknowledge.

ServiceResponse:We do hopeto fully use ourcurrentmanagementknowledge. There
is much to learn by refining our managementtechniques,by ascertainingthat our
techniques will accomplish what preliminary results suggest,and by researcbingnew
innovativerecoveryactions.Perhapsthe wording of recovery implementation gave the
impressionthat researchis overemphasized.

Comment42. Thepreferredcitation (pg. ii) shouldbe Grzybowski,l.A. 1991 He
wrote it and shouldget creditasauthor.

ServiceResponse:Whencontractorsarehired to developa draftplan,theService retains
the option of modifying the plan. The final published plan may not resemble the draft
product provided by the contractor. The Service may include in the final plan some
features that the original author opposes. For thosereasons,the Servicetakesfull
responsibilityas the final authorhut indicatesin the plan the role of the contractor(in
this case,on the title page).

Comment43. Few studiesof vireoson privatelandswerementioned,butover90 percent
of the land basein Texas is privately owned. The land useand habitat structureon
public lands is diverseand may not be similar to thatof privatelands.

ServiceResponse: Someprivate lands havenot beenaccessiblebecauseof trespass
restrictions. Public ownershipis also conduciveto long-termstudies.We are awareof
the limitations of extant researchand expect to he cautiousin extrapolatingthem to all
typesof habitat in private ownership.

Comment44. A reasonably accuratetotal populationestimate,with appropriateestimates
of standarddeviation,is needed. Some individuals believe thevireo is more abundant
than originally thought.

ServiceResponse:The statementis correct.As time and fundspermit, we hopeto derive
a total population estimatewith appropriatestatisticalconfidences.

Comment45. No mention was madeof the types of feeding areasneededduring pre-
nesting, nesting, and post-nesting periods.

ServiceResponse:Information is lacking on food habits andtheprecisehabitatneedsfor
theperiodsmentioned.

Comment46. Could artificial vireo nestswith artificial eggsbe placed in vireo nesting
habitat to reduce thereproductiveeffectivenessof the cowbird? Why not develop
sterilizationtechniquesfor cowbirdsas an alternativeto costly, eternaleradication
programs?

ServiceResponse:Yes, artificial vireo nests may prove to he a useful management
techniqueaiding in reducingthe detrimental impact of nest parasitismby cowbirds.
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Sterilizationtechniquesalsohavepotentialfor minimizing the costandefforts currently
neededto controlcowbirdsin localizedareas.

Comment47. The planshould incLude a meansof monitoring thecost effectivenessof
recoverytechniques.

ServiceResponse:Managementcostsin relationto the resultingrecovery benefitsarethe
typical way in which we assesscost effectiveness.
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Description
The Golden-cheeked Warbler is a
small, migratory songbird, 4.5 to 
5 inches long, with a wingspan of
about 8 inches.  The male has a black
back, throat, and cap; and yellow
cheeks with a black stripe through the
eye.  Females are similar, but less col-
orful.  The lower breast and belly of
both sexes are white with black
streaks on the flanks.

Habitat
Typical nesting habitat is found in
tall, dense, mature stands of Ashe
juniper (blueberry cedar) mixed with
trees such as Texas (Spanish) oak,
Lacey oak, shin (scalybark) oak, live
oak, post oak, Texas ash, cedar elm,
hackberry, bigtooth maple, sycamore,
Arizona walnut, escarpment cherry,
and pecan.  This type of woodland
generally grows in relatively moist
areas such as steep-sided canyons,
slopes, and adjacent uplands.  A mix
of juniper and deciduous trees on the
slopes, along drainage bottoms, and
in creeks and draws provide an ideal
mix of vegetation for these birds.
Warblers can also be found in drier,
upland juniper-oak (i.e., Texas oak,
live oak, post oak, blackjack oak)
woodlands over flat topography.

Not all mature juniper-mixed
deciduous woodlands
are used by Golden-
cheeked Warblers.  Only
habitat actually used by
endangered or threatened
animals is subject to protec-
tion by the Endangered Species
Act (ESA).  (Only habitat modifica-
tions that would result in harm to
the Golden-cheeked Warbler would be
considered a violation by private
actions under the ESA.)

Warblers need a combination of
mature Ashe juniper and hardwood
trees in their nesting habitat.  Mature
juniper trees vary in age and growth
form, depending on site factors.  Gen-
erally, trees required for nesting habi-
tat are at least 15 feet tall with a
trunk diameter of about five inches at
four feet above the ground.  The
essential element is that juniper trees
have shredding bark, at least near the
base of the tree.  

Although the composition of
woody vegetation varies within suit-
able warbler habitat, Ashe juniper is
often, but not always, the dominant
species.  One study showed that
juniper comprises anywhere from 
10-90% of total trees in occupied
habitat at 27 sites scattered through-
out the breeding range.

Golden-cheeked Warblers have
been found in patches of habitat
smaller than 12 acres, although popu-
lations of warblers in larger tracts of
woodland habitats will persist longer
than populations in small tracts of
land.  With increasingly fragmented

habitat, smaller patches may become
more important to warblers, particu-
larly those located near areas of occu-
pied habitat.

In general, Golden-cheeked 
Warblers occur in areas with a moder-
ate to high density of older trees, and
dense foliage in the upper canopy.
Higher warbler densities are associ-
ated with larger contiguous patches,
greater average tree height, greater
variability in tree heights, and greater
density of deciduous trees. 

Life History
The Golden-cheeked Warbler’s entire
nesting range is currently confined to
habitat in 33 counties in central
Texas.  The birds are dependent on
Ashe juniper (blueberry juniper or
cedar) for fine bark strips used in
nest construction.  Although nests
may be placed in various species of
trees, such as juniper, Texas oak, live
oak, and cedar elm, all nests contain
strips of Ashe juniper bark woven
together with spider webs. 

Warblers feed almost entirely on
caterpillars, spiders, beetles, and other
insects found in foliage.  The birds
are thought to take advantage of
insect blooms associated with differ-
ent plants as the growing season pro-
gresses.  For example, broad-leaved
trees and shrubs, especially oaks, are
particularly important in providing
habitat for insects during the first

Golden-cheeked Warbler 1

Golden-cheeked Warbler
Scientific Name: Dendroica chrysoparia
Federal Status: Endangered, 5/4/90 • State Status: Endangered

Male Golden-cheeked Warbler
© Greg W. Lasley

Female Golden-cheeked Warbler
© Greg W. Lasley
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part of the nesting season.  Later in
the season, warblers are frequently
seen foraging in Ashe juniper.  Mesic
(relatively moist) conditions, such as
those found on wooded slopes,
canyon bottoms, and along creeks and
draws, are especially favorable for the
production of insect foods.

Depending on the location and
quality of habitat, Golden-cheeked
Warblers forage and nest in areas of
habitat ranging in size from five to
20 acres per pair.  Within suitable
nesting habitat, male Golden-cheeked
Warblers occupy an area, called a ter-
ritory, which is vigorously defended
against all other male Golden-cheeked
Warblers.  Nesting territories range in
size from three to ten acres, depend-
ing on habitat quality.  Banding stud-
ies show that males often occupy the
same territory in subsequent breed-
ing seasons.  Male warblers can often
be located through their territorial
song, described as a rather hurried,
buzzy “tweah-tweah-twee-sy.”  Single,
sharp “chipping” calls can frequently
be heard as Golden-cheeks forage
among the trees.

The female does most of the work
of nest building and incubating the
eggs.  The cup-like nest is often neatly
tucked into the fork of a vertical limb
and camouflaged to blend with the
bark of the tree.  Nests are constructed
at an average height of 15 feet above
ground, although they have been found
as low as five feet and as high as 32
feet.  The male stays close by, singing
his distinctive song and defending his
territory during incubation. 

During April, a single clutch of
three to four eggs is laid.  Warblers
usually nest only once per season,
unless a nest is lost to accident or pre-
dation.  The eggs hatch in 12 days,
and both parents care for the young.
After the young hatch, male singing
declines, although they can still be
heard into June.  Nestlings fledge
eight or nine days after hatching, but
remain in the vicinity of the territory
for at least four weeks while being
cared for by both parents. 

Golden-cheeked Warblers migrate
to their wintering grounds in the
pine-oak woodlands of southern Mex-
ico (Chiapas), Guatemala, Honduras,
and Nicaragua from late June to mid
August.  They return to Texas in early
to mid-March.  

Threats and Reasons 
for Decline
The most serious problems facing the
Golden-cheeked Warbler today, as in
the recent past, are habitat loss and

fragmentation.  Since warblers have
limited and specific habitat require-
ments, direct habitat loss has resulted
in population reduction, although
precise comparisons of historic and
current populations are not available. 

Recently, serious losses in nesting
habitat have occurred in counties such
as Travis, Williamson, and Bexar, where
rapid urban development has spread
into oak-juniper woodlands associated
with canyonlands.  Flood control and
other impoundments have also reduced
habitat for the warbler by inundating
the juniper-oak woodlands existing on
canyon slopes and bottoms along
springs, streams, and rivers.  Construc-
tion of large reservoirs has also led to
loss of warbler habitat due to develop-
ment of lake-side communities.

Historically, some warbler habitat
was lost as a result of clearing
juniper/oak woodlands for increased
livestock production or improved live-
stock handling.  Stands of large juniper
trees were also cut for sale as fence
posts and other timber products, espe-
cially before 1940.  Over-browsing by
white-tailed deer, goats, and exotic
ungulates is believed to contribute to
habitat degradation by reducing the
survival of seedling oaks and other
deciduous trees, which are a vital com-
ponent of warbler habitat.  Also, many
of the deeper and more fertile soils in
much of the Hill Country are found in
small floodplains along creeks or inter-
mittent streams associated with hillside
drainage.  Many of these areas, some
of them supporting a variety of decidu-
ous trees, were cleared and converted
to forage crops and pasture, often
resulting in a decrease in the amount
of warbler habitat.

Habitat loss may be obscured by
the increase in juniper on rangeland
throughout central Texas.  The inva-
sion of juniper on upland sites is
often the result of fire suppression,
overgrazing, or a combination of
both.  These young juniper stands
invading open rangelands generally
lack the kinds and numbers of hard-
wood trees required by warblers.
Warblers are usually not found in
monocultures (pure stands) where
juniper comprises over 90% of the
composition throughout a large area.  

Poor grazing management 
practices and fire suppression result
in a decline in the diversity and pro-
ductivity of rangeland.  The decline
in range condition associated with
improper management has led to
increases in juniper throughout the
Hill Country. 

Brood parasitism by Brown-
headed Cowbirds may threaten success-
ful reproduction of Golden-cheeked
Warblers, although the degree of2 Golden-cheeked Warbler

Female warbler with insect
© TPWD Dean Keddy-Hector

Warbler at a nest
© TPWD Dean Keddy-Hector

Golden-cheeked Warbler habitat
© TPWD David Riskind
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impact of cowbird parasitism on war-
bler productivity is not fully under-
stood.  Cowbirds lay their eggs in
other birds’ nests, leaving the host bird
to raise the cowbird young.  Golden-
cheeked Warblers apparently will
either abandon parasitized nests, or
raise young cowbirds in addition to or
in place of their own young.  Warblers
that abandon parasitized nests may
renest later in the season.  However,
abandonment of first clutches, or rais-
ing cowbird young in addition to their
own, decreases the total number and
survivability of Golden-cheeked war-
bler young produced.  

Habitat fragmentation reduces
the quality and quantity of warbler
habitat.  In small woodland patches,
the increased proportion of habitat
edge to interior area may increase
rates of brood parasitism and preda-
tion, so that the surviving popula-
tions cannot maintain themselves.
Also, increased distances between
patches may make recolonization of
vacated habitat more difficult.

In Texas, Mexico and Central
America, habitat management and pro-
tection, responsible land stewardship,
and incentives for landowners to
maintain and develop habitat, are keys
to the survival and recovery of the
Golden-cheeked Warbler.  The diverse
mix of hardwoods and junipers in
canyons, and on slopes and adjacent
hilltops, provide ideal habitat for the
warbler.  Numerous beautiful and
interesting native plants and animals
are also found in these canyons. 

Recovery Efforts
Research is underway to better under-
stand the life history, habitat require-
ments, limiting factors, and land
management practices affecting the
Golden-cheeked Warbler.  Population
surveys during the breeding season
are being conducted in known and
potential habitat areas.  Efforts to pro-
vide information and educational
opportunities to landowners and the
public regarding life history and habi-
tat requirements of the warbler are
also a vital part of the recovery effort.
Major recovery efforts are being con-
ducted on Department of Defense’s
Fort Hood and Camp Bullis, Travis
County and the City of Austin’s Bal-
cones Canyonlands Preserve, the U.S.
Fish and Wildlife Services’ Balcones
Canyonlands National Wildlife Refuge,
and many properties owned and/or
managed by the Nature Conservancy.
Additionally, Environmental Defense
through their Safe Harbor Agreement
with the U.S. Fish and Wildlife Service
is assisting many landowners to man-
age and/or create habitat for the ben-
efit of the warbler.  Voluntary cowbird

Closed canopy habitat
© Carol Beardmore

Juniper with peeling bark
© TPWD D. Keddy-Hector

trapping is being conducted by more
than 400 landowners in counties
throughout the range of the warbler.

Recently, a consortium of
researchers in governmental and non-
governmental agencies has proposed
a multinational effort to better under-
stand and coordinate approaches to
managing and recovering the Golden-
cheeked Warbler.  Additional research
in Mexico and Central America is
planned to gather information con-
cerning life history and habitat
requirements on the wintering range.
Studies are needed to assess the
potential for income generating activ-
ities, such as selective harvest of
juniper, which may be compatible
with habitat protection.  

Where To See the 
Golden-cheeked 
Warbler
A number of state lands, including 
Colorado Bend State Park (SP),
Dinosaur Valley SP, Garner SP,
Guadalupe River SP, Honey Creek State
Natural Area (SNA), Hill Country SNA,
Kerr Wildlife Management Area, Long-
horn Cavern SP, Lost Maples SNA,
Meridian SP, Pedernales Falls SP, and
Possum Kingdom SP offer opportuni-
ties for people to see Golden-cheeked
Warblers and their habitat.  Other 
locations include the Balcones Canyon-
lands National Wildlife Refuge, Travis
Audubon Sanctuary, Wild Basin 
Preserve, and Emma Long City Park in
the Austin area; and Friedrich Wilder-
ness Park near San Antonio.  Once
open to the public, Government
Canyon State Natural Area, located
northwest of San Antonio, will offer
additional opportunities to see
Golden-cheeked Warblers.

Because the Golden-cheeked 
Warbler is an endangered species,
birders and other observers should
carefully follow certain viewing
ethics.  Recorded calls of the Golden-
cheeked Warbler or Screech Owl
should not be used to attract birds
and observers should be careful not
to disturb or stress birds.

How You Can Help
You can help by providing encourage-
ment and support for private
landowners who are managing 
their land to protect natural diversity
and endangered species habitat.
Landowners are encouraged to learn
the facts about the Golden-cheeked
Warbler and its habitat needs, and to
protect areas of habitat found on
their property.

Creek bottom habitat
© TPWD Glen Mills
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The Golden-cheeked Warbler is a
beautiful songbird, and is much sought
after among people who enjoy bird-
watching and nature study.  Possibili-
ties exist for landowners to take
advantage of the growing demand for
natural history tours and vacations.
Landowners interested in more infor-
mation concerning nature tourism
opportunities should contact the
Nature Tourism Coordinator, Texas
Parks and Wildlife Department, Austin
(512) 389-4396; Environmental
Defense, Austin (512) 478-5161; or the
Nature Conservancy, San Antonio
(210) 224-8774.

Finally, you can be involved in
the conservation of Texas’ nongame
wildlife resources by supporting the
Special Nongame and Endangered
Species Conservation Fund.  Special
nongame stamps and decals are avail-
able at Texas Parks and Wildlife
Department (TPWD) field offices,
most state parks, and the License
Branch of TPWD headquarters in

Austin.  Conservation organizations
in Texas also welcome your participa-
tion and support.  

For More Information 
Contact
Texas Parks and Wildlife Department
Wildlife Diversity Branch
4200 Smith School Road
Austin, Texas  78744
(512) 912-7011 or (800) 792-1112

or
U.S. Fish and Wildlife Service
Ecological Services Field Office
10711 Burnet Road, Suite 200
Austin, Texas  78758
(512) 490-0057

Management guidelines are available
from the Texas Parks and Wildlife
Department and U.S. Fish and
Wildlife Service for landowners and
managers wishing to maintain and
improve habitat for the Golden-
cheeked Warbler.

Funds for the production of this leaflet were provided by the U.S. Fish and Wildlife Service, under Section 6 of the Endangered Species Act.

Urban expansion
© USFWS Wyman Meinzer

Warbler with identification band
© TPWD

Golden-cheeked Warbler habitat
© TPWD Bill Reaves
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The descriptions presented in this
document are intended to help
landowners determine if they have
Golden-cheeked Warbler habitat on
their property.  Not all sites within
the habitat types described will be
used by Golden-cheeked Warblers.  
It is only where individuals of this
species occupy the identified habitat
types during the breeding season that
special management considerations
such as those provided in these guide-
lines need to be considered.

Private landowners have a
tremendous opportunity to conserve
and manage the fish and wildlife
resources of Texas.  The objective of
these guidelines is to provide
landowners with recommendations
about how typically-used agricultural
land management practices could be
conducted so that it would be
unlikely that Golden-cheeked 
Warblers would be adversely
impacted.  The guidelines will be
updated periodically to make them
more practical and useful to rural
landowners.  The guidelines are
based on the best available informa-
tion and current understanding about
the biology of the warbler, but may
be refined as more complete biologi-
cal data are collected.  TPWD biolo-
gists have prepared these guidelines
in consultation with USFWS biologists
to assure landowners who carry out
agricultural land management prac-
tices within the guidelines that they
would know, with the greatest cer-
tainty possible, that they would not
be in violation of the Endangered
Species Act.

This document also provides
information on land management
practices that are appropriate for 
protection and/or enhancement of
habitat.  The categories were chosen
to represent commonly encountered
vegetation types and to address 
common questions regarding the
effect of management practices on
Golden-cheeked Warblers.  In addi-
tion, suggestions are offered that 
promote conservation of soil, water,
plant, and wildlife resources.

Habitat Descriptions

Habitat Types Where Warblers 
Are Expected To Occur (Protection
efforts should be focused in these
habitat types)

Woodlands with mature Ashe
juniper (cedar) in a natural mix with
oaks, elms, and other hardwoods, in
relatively moist (mesic) areas such as
steep canyons and slopes, and adja-
cent uplands are considered habitat
types that are highly likely to be
used by warblers.  Mature Ashe
junipers are trees that are at least 
15 feet in height with a trunk diame-
ter of about five inches at four feet
above the ground (dbh). These areas
generally will have a nearly continu-
ous canopy cover of trees with 50-
100% canopy closure and an overall
woodland canopy height of 20 feet or
more.  This habitat type is also
important for deer, turkey, other
songbirds, and a variety of other
wildlife due to the diversity of vege-
tation and topography and, in many
cases, proximity to water.  Woodlands
of this description should be retained
wherever they occur, especially along
creeks and draws, and on steep
slopes and generally rough terrain.
Landowners with woodlands that fit
the above description should assume
that warblers may be using the area
and are advised to follow the man-
agement guidelines presented here.
Additional information regarding
habitat types and their potential to
support Golden-cheeked Warblers is
presented in Table 1.

Habitat Types That May Be Used
By Warblers

It is relatively easy to recognize
the above described high quality
habitat types where Golden-cheeked
Warblers are likely to occur.  How-
ever, there are a number of other
vegetation types that may also be
used by warblers, depending on the
location, size of tract, land use, adja-
cent landscape features, and vegeta-
tion structure.  These habitat types
are most often used by warblers
when they are located adjacent to or
near areas of high quality habitat. 

The four habitat types discussed
below can be associated with a vari-
ety of tree canopy covers, ranging
from 35-100%.  Also, all four habitat
types can contain mature Ashe
juniper.  Although not representative
of what is typically thought of as the
“best” warbler habitat, these areas
may support Golden-cheeked War-
blers, especially f ledglings (young
birds that have left the nest).  These
habitats may be relatively more
important to warblers nesting in the
western and northern portions of the
species’ breeding range, or in areas
where optimal habitat no longer
exists.  Although these habitat types
may occupy a large geographic area
within the Hill Country, little is
known about warbler occupancy
when the sites are not close to the
optimal habitat types.  Landowners
are advised to treat the following
vegetation types as occupied habitat
until technical assistance is obtained
or a survey done to determine
whether or not specific areas support
warblers:

1. Stands of mature Ashe juniper
(trees with shredding bark),
over 15 feet in height and dbh
of about 5 inches, with scat-
tered live oaks (at least 10%
total canopy cover), where the
total canopy cover of trees
exceeds 35% and overall
woodland canopy height is at
least 20 feet.

2. Bottomlands along creeks and
drainages which support at
least a 35% canopy of decidu-
ous trees (average canopy
height of 20 feet), with
mature Ashe juniper (at least
15 feet and 5 inches dbh)
growing either in the bottom
or on nearby slopes.

3. Mixed stands of post oak
and/or blackjack oak (10-30%
canopy cover), with scattered
mature Ashe juniper (15 feet
in height and 5 inches dbh),
where the total canopy cover
of trees exceeds 35% and

Golden-cheeked Warbler
Management Guidelines 1

Management Guidelines for the
Golden-cheeked Warbler in Rural Landscapes
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that have been cleared within
the last 20 years are not con-
sidered habitat.

2. Pure stands of larger (greater
than 15 feet in height and 
5 inches dbh) Ashe juniper,
with few or no oaks or other
hardwoods. 

3. Open park-like woodlands or
savannahs (even with old
junipers) where canopy cover
of trees is less than 35%.
These areas often have scat-
tered live oaks and other trees.

4. Small junipers and other trees
coming up along existing
fence lines.

5. Small junipers (less than 
15 feet tall) coming up under
larger hardwoods where
junipers have been removed
in the past 20 years. 

overall woodland canopy
height is 20 feet.

4. Mixed stands of shin (scaly-
bark) oak (10-30% canopy
cover) with scattered mature
Ashe juniper (15 feet in height
and 5 inches dbh), where the
total canopy cover of trees
exceeds 35% and overall wood-
land canopy height is 20 feet.
(See Table 1).

Areas Where Warblers Are Not
Expected To Occur

The following types of areas are
not typical warbler habitat and are
unlikely to be used by warblers
unless adjacent to warbler habitat
areas.  This is important because
areas consisting of non-typical war-
bler habitat that are adjacent to occu-
pied habitat may in fact be used for

foraging. This is especially true for
sparsely wooded grassland or low-
impact agriculture, but much less so
for industrial, commercial, and
medium to high density residential
areas (Coldren 1998).  Further,
although junipers occur abundantly
over much of the Hill Country, a rela-
tively small portion of them are actu-
ally a part of usable warbler habitat.

1. Stands of small Ashe juniper,
averaging less than 15 feet in
height and 5 inches dbh, are
not habitat.  This includes
small juniper that invades
open rangelands, previously
cleared areas, or old fields.
These areas are often dry and
relatively f lat, and lack oaks
and other broad-leaved trees
and shrubs.  Generally, areas
such as those described above

Golden-cheeked Warbler
2 Management Guidelines

Table 1.  Ecological site types and Range Sites with plant communities that may provide habitat for Golden-cheeked Warblers.
On flat or rolling uplands, warblers are most likely to occupy larger patches of woodlands adjacent to canyon systems.  Most of the flat and
rolling uplands within these Range Sites have other plant communities, like open savannahs, that do not support warblers.  Sites that are
not used by warblers are described in the Habitat Descriptions section of this leaflet.

Site Description Range Site
Typical Plant Communities that may support 

Golden-cheeked Warblers

Potential for
Golden-cheeked

Warblers

Slopes and canyons, and
associated creek bottoms

Adobe
Clay Loam 1

Loamy Bottomland1

Steep Adobe
Steep Rocky

Continuous canopy woodland* of Ashe Juniper, Texas Oak, Live Oak,
Lacey Oak, Chinkapin Oak, Cedar Elm, Escarpment Blackcherry, Texas
Ash, Bigtooth Maple, Redbud, Hackberry, Pecan, and other deciduous
trees

Highly likely to
be used

Flat or rolling uplands
with shallow, rocky soils
of variable depth

Adobe
Low Stony Hill
Shallow
Very Shallow

Continuous canopy woodland* of Live Oak, Blackjack Oak, Post Oak,
Shin Oak, Lacey Oak, Texas Oak, Cedar Elm, Hackberry, Texas Madrone,
and Ashe Juniper

Patchy woodlands + or interspersed mottes of mature Live Oak, Blackjack
Oak, Post Oak, and Ashe Juniper

Highly likely to
be used

May be used

Flat or rolling uplands
with reddish soils

Deep Redland2

Gravelly Redland2

Redland2

Continuous canopy woodland* of Live Oak, Blackjack Oak, Post Oak,
Shin Oak, Lacey Oak, Texas Oak, Cedar Elm, Hackberry, Texas Madrone,
and Ashe Juniper

Patchy woodlands+ or interspersed mottes of mature Live Oak, Blackjack
Oak, Post Oak, and Ashe Juniper

Highly likely to
be used

May be used

Flat or rolling uplands
with shallow but more
continuous rocky soils
over limestone 3

Low Stony Hill Continuous canopy woodland* of Ashe Juniper, Live Oak, and Shin Oak

Patchy woodlands+ or interspersed mottes of mature Live Oak, Ashe
Juniper, Hackberry, Cedar Elm, and Mesquite

May be used

May be used

* Defined as 50-100% canopy cover of trees at least 15 feet in height or greater.
+ Defined as 35-50% canopy cover of trees at least 15 feet in height or greater.
1 Stream bottoms in and near canyon systems.
2 Golden-cheeked Warblers may occur on Redland Range Sites adjacent to slope and canyon habitat.  It is not known whether or not warblers 

occur on Redland Sites isolated from canyon systems.
3 Common woody plants include Hackberry, Texas Persimmon, Texas Ash, Live Oak, Texas Oak, Ashe Juniper, Evergreen Sumac, Cedar Elm, and 

Mesquite
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Controlling juniper on these
areas by prescribed burning, hand
cutting, or well-planned mechanical
methods is often desirable to improve
range condition and plant diversity,
and is compatible with protection
and conservation of adjacent Golden-
cheeked Warbler habitat.  Maintaining
a minimum 300 feet wide buffer of
woodland vegetation adjacent to and
around Golden-cheeked Warbler habi-
tat is beneficial to minimize preda-
tion.  This recommendation stems for
studies which suggest that avian pre-
dation is greatest within 300 feet of
the edge of an occupied habitat patch
than farther inward (Arnold et al.
1996).  However, when brush man-
agement and maintenance activities
near habitat are necessary, they
should not occur during the March-
August nesting season to avoid
adverse impacts such as disturbance
of nesting and feeding birds.  Since
brush management activities can
affect habitat for the Black-capped
Vireo as well as the Golden-cheeked
Warbler, landowners are encouraged
to learn about the habitat require-
ments of both endangered songbirds
(see TPWD leaflet on the Black-
capped Vireo).

It is important in wildlife manage-
ment in general, and in endangered
species management in particular, to
consider the “big picture” with regard
to how land types relate to one

another.  For example, when brush
management practices are planned in
non-habitat areas, one should consider
the proximity of the area to habitat
used by warblers. These guidelines
encourage landowners to keep natural,
mature woodland sites wooded while
allowing for the restoration of former
savannah and grassland habitats that
have been invaded by small juniper (or
other invasives).

Agricultural Practices 
in Golden-cheeked 
Warbler Habitat
Disruption of the tree canopy should
be avoided when planning ranch
improvements or maintenance work
in Golden-cheeked Warbler habitat.  It
is recommended that new fence lines
and livestock watering facilities
(pipelines, storage tanks, ponds, and
troughs) be planned to avoid areas of
habitat whenever possible.  However,
narrow linear openings, such as
those needed for traditional agricul-
tural management (fence lines, ranch
roads, and livestock water pipelines)
will not harm Golden-cheeked War-
blers if openings (spaces between
trunks or stems at breast height) are
no greater than 16 feet in width.
This width is large enough to allow
for maintenance, while permitting
the hardwood tree canopy to grow
over the gap.  Permanent electric
fencing may enable landowners to
cross fence areas of rough terrain
with little or no disturbance to the
tree canopy.  Often, these power
fences are the most cost effective way
to cross fence areas of steep topogra-
phy and shallow soils.  Fencing and
other ranch improvement work in
Golden-cheeked Warbler habitat
should only be done during the non-
nesting period (September-February). 

Dozing or hand cutting in habi-
tat with closed tree canopy and steep
slopes not only destroys warbler habi-
tat, but mechanical disturbance also
can create serious soil erosion prob-
lems.  In addition, clearing these
areas is generally not cost effective
due to higher clearing costs; lower
forage production potential, and graz-
ing distribution problems associated
with steep slopes.  Selective removal
of small juniper less than 15 feet in
height and 5 inches dbh within habi-
tat is not a problem as long as the
tree canopy is not disturbed.  Any
selective removal of juniper within or
adjacent to habitat should be done

during the non-nesting period 
(September-February).

When mature juniper trees are
abundant in the habitat, incidental
removal of juniper for use as fence
posts on the ranch will have little
impact on warbler habitat.  The num-
ber of trees cut depends on the den-
sity of Ashe juniper in the habitat.
For example, more trees could be
removed from an area with a high
density of juniper compared with the
density of hardwoods.  The idea
should always be to provide a mix of
juniper and hardwoods.  When post-
ing is done, trees should be selected
to avoid disturbance to the tree
canopy.  One way to do this is to
select trees with a relatively small
individual canopy and scatter your
tree selections over the area.  Posting
should not occur in habitat during
the nesting period (March-August).

In habitat areas and on range-
lands immediately adjacent to habitat,
it is important to manage grazing pres-
sure by deer and livestock to prevent
over browsing of broad-leaved shrubs
and trees, and to maintain plant diver-
sity and productivity. Controlling the
number of browsing animals (deer,
exotic animals, and livestock) is
important to maintain hardwood
seedlings and ensure eventual replace-
ment of deciduous trees in the canopy.
Range condition improvement in and
adjacent to habitat areas, through
proper grazing management and
planned deferment, will likely prove
beneficial to livestock and wildlife,
including the Golden-cheeked Warbler. 

Landowners with questions
regarding how ranch improvements
and management practices will affect
habitat are advised to seek technical
assistance from the Texas Parks and
Wildlife Department, USDA Natural
Resources Conservation Service, or U.S.
Fish and Wildlife Service.  For activi-
ties other than those described above,
land managers should seek assistance
from the U.S. Fish and Wildlife Service,
since permits may be needed. 

Other Management 
Suggestions

Reducing Impacts from Predation
and Cowbird Parasitism

Reducing the impacts of preda-
tion and brood parasitism by Brown-
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headed Cowbirds may be important
for successful reproduction in some
populations of Golden-cheeked War-
blers.  This is particularly true where
warblers nest near grazed land or
grain crops

Planned grazing systems
designed to rotate livestock away
from known nesting areas during the
breeding season (March-August) may
be desirable to reduce cowbird
impacts.  Periodic rest also has impor-
tant benefits for improving range con-
dition and productivity.  Since
cowbirds are attracted to easily avail-
able food sources, spilling or scatter-
ing grain should be avoided.
Supplemental feeding areas for live-
stock should be moved frequently,
located away from nesting habitat,
and kept free from accumulations of
waste grain. 

Maintaining woodland vegetation
adjacent to Golden-cheeked Warbler
habitat is often desirable to reduce
predation and brood parasitism by
Brown-headed Cowbirds.  Woodland
strips of 300 feet or more are prefer-
able.  These strips should be com-
posed of both the physical structure
(height and canopy cover) and species
composition similar to warbler habitat
(Arnold, et. al. 1996).

Finally, controlling cowbirds
through trapping is effective in reduc-
ing warbler brood parasitism.
Mounted mobile traps, placed near
watering sites as livestock are rotated
through pastures, have been used suc-
cessfully to reduce cowbird numbers.
Properly placed stationary traps have
also proven effective in reducing cow-
bird numbers and parasitism in a
local area. Other methods, such as
shooting, can be used to supplement
trapping efforts where needed.  Per-
sons trapping cowbirds need to be
certified for the handling of non-tar-
get birds under the general trapping
permit held by TPWD.  Preventing
mortality of non-target birds is of
paramount concern, so traps must be
carefully monitored and checked fre-
quently. Contact Texas Parks and
Wildlife Department for information
and assistance in implementing a cow-
bird control program. 

Habitat Restoration
The following suggestions are

offered for landowners wishing to

restore or create habitat for the
Golden-cheeked Warbler in areas that
currently do not support warblers.
One type of restorable habitat is the
relatively mesic (moist) area, with a
diversity of deciduous trees, where
junipers have been previously
removed.  Allowing the reestablish-
ment of juniper on these sites would
eventually result in the mature oak-
juniper woodland preferred by
Golden-cheeked Warblers.  

Other situations where restoring
habitat may be a possibility include
relatively mesic areas dominated by
juniper, where heavy browsing pres-
sure by deer or livestock has pre-
vented the establishment of
hardwood seedlings.  In these areas,
control of deer numbers and planned
deferment from livestock grazing
would help promote reestablishment
of broad-leaved shrubs and trees,
eventually resulting in mature
juniper-oak woodland.

In mesic areas where small
junipers (15 ft. or less) are dominant,
small junipers could be thinned to
favor faster growth of remaining
trees.  Thinning would encourage
hardwood regeneration, especially if
some slash is left in place to provide
protection for hardwood seedlings.  If
large junipers are dominant, several
small openings per acre would
encourage hardwood regeneration.
These openings should be protected
from browsing and left to regenerate
naturally, or planted to native hard-
woods.  In each of these examples,
the idea is to restore areas that may
once have provided habitat to the
natural oak-juniper woodland capable
of growing on the site.

Further Guidance Concerning 
the ESA
Good range management practices
such as proper stocking, rotational
grazing, prescribed burning, periodic
deferments, carefully planned brush
control, and attention to plant and
animal resource needs will help pre-
vent loss of Golden-cheeked Warbler
habitat.  Habitat where Golden-
cheeked Warblers are likely to occur
should be protected from activities
that alter the composition or struc-
ture of trees and shrubs, except as
provided for in these guidelines.
Likewise, management activities in
areas that may be used by warblers
should be carefully planned to avoid
altering vegetation composition and

structure and timed to avoid the
breeding season until a survey is
done to determine if warblers are
using the area.  Important habitat
components such as the ratio of
mature juniper to deciduous trees,
and canopy structure and height,
should be retained whenever possible
to enable population recovery.

Landowners who are not sure
whether or not they have suitable
Golden-cheeked Warbler habitat, or
whether a planned activity will affect
these birds, may want to consult a
biologist familiar with the species.
An on-site visit by a biologist familiar
with the warbler can determine if
warbler habitat is present and
whether the planned activity falls
under the guidelines presented here.
Also, a biologist who has a scientific
permit from the U.S. Fish and
Wildlife Service and Texas Parks and
Wildlife Department to do Golden-
cheeked Warbler survey work will
know how to conduct a breeding sea-
son survey to determine if warblers
are present in the area for which a
management activity is planned.

Technical Assistance
Technical assistance in range and

wildlife management, including man-
agement for endangered species, is
available to landowners and man-
agers by contacting the Texas Parks
and Wildlife Department, USDA Nat-
ural Resources Conservation Service,
Texas Cooperative Extension, or U.S.
Fish and Wildlife Service. Further
guidance and specific questions con-
cerning Golden-cheeked Warbler
research, endangered species manage-
ment and recovery, and landowner
responsibilities under the Endangered
Species Act, should be directed to the
Texas Parks and Wildlife Department
or U.S. Fish and Wildlife Service.
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juniper

hardwood

shaded trees represent trees that
may be removed with minimal impact
on Golden-cheeked Warblers

canopy cover - measured as the
drip line of trees >10' in height

10'

Probably occupied
Slope communities of juniper
and mixed hardwoods with

35-100% canopy cover.
(Actual cover illustrated ~90%)

May be occupied
Bottomland communities of

35-100% canopy cover.
(Actual cover illustrated ~90%)

May be occupied
Upland stands of post oak/blackjack oak
with junipers with 35-100% canopy cover.

(Actual cover illustrated ~50%)

Not habitat*
Open park-like woodlands or savannahs with canopy cover <35%.  (Actual cover illustrated ~34%)

�

Not habitat*
“Pure” stands of juniper with <10% hardwoods.

(Composition illustrated
~91% juniper/~9% hardwood)

May be occupied
Stands of mature juniper and scattered live oaks

with canopy cover 35-100%.
(Actual cover illustrated ~75%)

*As long as these areas are not in close (within 300 feet) proximity to “probably occupied” or “may be occupied”
habitat, neither surveys nor permits are required for activities within these areas.
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Disclaimer

Recovery plans delineate reasonable actions that are believed to
be required to recover and/or protect listed species. Plans are
published by the U. S. Fish and Wildlife Service, sometimes
prepared with the assistance of recovery teams, contractors,
State agencies, and others. Objectives will be attained and any
necessary funds made available subject to budgetary and other
constraints affecting the parties involved, as well as the need
to address other priorities.

Estimates of cost and task duration as listed in Part III have
some uncertainty depending on the nature of the task. Duration
of some research tasks are unknown because they are experimental
in nature and it is difficult to predict the interval required to
complete the task or to attain required data sets for statistical
analysis. Costs of some tasks are uncertain when they involve
activities for which there exists no previous cost experience
and/or when they are dependent on earlier tasks.

Recovery plans do not necessarily represent the views nor the
official positions or approval of any individuals or agencies
involved in the plan formulation, other than the U.S. Fish and
Wildlife Service. They represent the official position of the
U.S. Fish and Wildlife Service only after they have been signed
by the Regional Director or Director as approved. Approved
recovery plans are subject to modification as dictated by new
findings, changes in species • status, and the completion of
recovery tasks.

i
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Literature Citations

Literature citations of this document should read as follows:

U.S. Fish and Wildlife Service. 1992. Golden-cheeked Warbler
(Dendroica chrysoparia) Recovery Plan. Albuquerque, New Mexico.
88 pp.

Additional copies may be purchased from:

Fish and Wildlife Reference Service
5430 Grosvenor Lane, Suite 110
Bethesda, ‘Maryland 20814

(301) 492—6403

or

1—800—582—3421

The fee for the Plan varies depending on the number of pages of
the Plan.
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Executive Summary

Current Species Status: The golden—cheeked warbler is listed as
endangered. Habitat destruction in the breeding range has
accelerated (Wahl et al. 1990), since the initial surveys of
Pulich (1976). Clearing of pine-oak woodlands in Mexico and
Central America is eliminating habitat on the winter range and
migration corridor.

Habitat Requirements and Limitincr Factors: During the breeding
season, golden—cheeked warbiers inhabit woodlands containing Ashe
juniper (Juniperus ashei) in combination with various deciduous
trees such as Texas oak (Quercus bucklevi), scaley bark oak (~.
sinuata var. breviloba), and Plateau live oak (~. fusiformis)

.

The essential breeding season requirement is the presence of
suitable nesting material in the form of bark strips from Ashe
junipers. Other limiting factors may include availability of
arthropod prey, a moderate to high degree of canopy cover, nest
parasitism and predation, and proximity to water.

Recovery Objective: Delisting.

Recovery Criteria: The golden—cheeked warbler will be considered
for delisting when (1) sufficient breeding habitat has been
protected to ensure the continued existence of at least one
viable, self-sustaining population in each of eight regions
outlined in the plan, (2) the potential for gene flow exists
across regions between demographically self—sustaining
populations where needed for long-term viability; (3) sufficient
and sustainable non-breeding habitat exists to support the
breeding populations, (4) all existing golden-cheeked warbler
populations on public lands are protected and managed to ensure
their continued existence, and (5) all of these criteria have
been met for 10 consecutive years.

Actions Needed

:

1. Studies of golden-cheeked warbler population status and
biology, ecology, habitat requirements, and threats on
the breeding ground and in the winter range and along
their migration corridor.

2. Protection of existing populations and habitat in
the breeding range, wintering range, and along the
migration corridor.

3. Increased voluntary protection of warbler habitat.
4. Enhancement and maintenance of the quality of warbler

habitat on public and private lands.
5. Increased public awareness of the importance of the

species and other endangered species.
6. Regulatory protection.

iv

Page 376 of 659



Total Estimated Cost of
Priority 1

Fiscal Year Tasks
1993 2,136
1994 2,081
1995 1,537
1996 1,000
1997 500
1998 500
1999 250
2000—2008 100

Recovery (Dollars x 1000)

:

Priority 2 Priority 3
Tasks Tasks

499 243
560 137
540 152
300 75
250 30
200 30
200 30
200 30

Date of Recovery: If the plan is implemented as outlined,
the anticipated year that the delisting criteria should be
met is 2008.

Total

$ 2,878
$ 2,778
$ 2,229
$ 1,375
$ 780
$ 730
$ 480
$ 330
$11,889

v
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I. INTRODUCTION AND BACKGROUND

The Golden-cheeked warbler (Dendroica chrysoparia) (GCW
or warbler) breeds only in the mixed evergreen-deciduous
woodlands of central Texas and winters in the highland pine-
oak woodlands of southern Mexico and northern Central
America. Human activities have eliminated much warbler
habitat within parts of the warbler’s range that existed at
the time of Pulich’s (1976) initial surveys in 1962. Recent
surveys suggest that the rate of habitat loss is
accelerating as suburban developments spread into prime
warbler habitat along the Balcones Escarpment, especially in
the growth corridor from Austin to San Antonio (Wahl et al.
1990).

A. LEGAL STATUS ANDRECOVERY PRIORITY

The Golden-cheeked warbler was placed on the Endangered
Species list on May 4, 1990 by means of an emergency rule
(55 FR 18844). At the same time the emergency rule was
published, a proposed rule to “permanently” list the species
was published (55 FR 18846). The final rule listing the
golden-cheeked warbler as endangered under the Endangered
Species Act was published on December 27, 1990 (55 FR
53153). This species was added to the Texas Parks and
Wildlife Department’s list of endangered species on’February
19, 1991 (Executive Order No. 91-001).

The GCW has a recovery priority of 2C. According to
the Services s criteria, this indicates a species with a high
degree of threats; in conflict with construction or
development projects or other forms of economic activity;
and, a high potential for recovery.

1
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B. DESCRIPTION

Adult males in breeding plumage have yellow cheeks
outlined in black with a thin black line through each eye
and extending backwards from the eye. Upper breast and
throat are black. Lower breast and belly are white with
some lateral black spotting or streaking. The back is
blackish. Wings are blackish with two white wingbars. Tail
feathers are black, except that the outermost tail feather
on each side is white with a black shaft line. Upper and
lower mandibles are black. Legs and feet are black. Eyes
are dark brown. The male is the only North American warbler
with brilliant yellow cheeks completely outlined in black
(Ridgway 1902, Bent 1953, Griscom and Sprunt 1957, Pulich
1965, Oberholser 1974, Pulich 1976)

Winter plumage of adult males is similar to the
breeding plumage except that the black feathers of the
throat are edged with yellow or cream.

Adult females are less strikingly marked than adult
males. The back is dark olive-green with thin black
streaks. The cheeks of females are yellowish but less
brilliant than in males. The center of the throat is also
yellowish, grading to pale buff or white on the abdomen.
Sides of the throat are black with feathers tipped in white.
Flanks are covered with black streaks (Oberholser 1974).

Juveniles are similar to adult females. Their backs
are brownish olive. Wings are dark drab, wing—bars
brownish, and cheeks are dull buff—colored. Throat, chest,
and abdomen are drab or grayish white.

Pulich (1976) found average breeding weights were
10.2 g for 7 adult males, and 9.4 g for 11 adult females.

2
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C. TAXONOMY

Early History: The golden-cheeked warbler was unknown to
science until 1859 when Osbert Salvin collected two
specimens near Tactic, Vera Paz, Guatemala on 4 November; it
was later described by Sclater and Salvin (1860). D.C.
Ogden collected the first United States specimen in 1864
near the confluence of the Medina and San Antonio Rivers in
Bexar County, Texas (Dresser 1865). G. H. Ragsdale
collected a second United States specimen in 1878 along the
Brazos River in Bosque County, Texas (Purdie 1879). Werner
found the first United States nest of the GCW in 1878 in
Comal County (Brewster 1879, Bent 1953).

Evolutionary History: Mengel (1964) described a reasonable
scenario for the derivation of the GCW, Townsend’s warbler
(Dendroica townsendi), hermit warbler (D. occidentalis), and
black-throated gray warbler (D. nigrescens) from an
ancestral form of the black-throated green warbler (D.
virens). The GCWis the most recently derived of these
species and is thought to have separated from the ancestral
stock during one of the most recent Pleistocene interpluvial
episodes about 20,000 years before the present. The
validity of this scenario is supported by similarities in
plumage, vocalizations, and habitat preferences of these
species (Stein 1962, Mengel 1964), and Pleistocene
vegetation distribution (Axelrod 1958, Van Devender 1986).

3
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D. DISTRIBUTION

-Breeding Range: GCWs nest on the Edwards Plateau, Lampasas
Cut-Plain, and Llano Uplift regions of central Texas. The
GCWhas been reported as a breeding species from the
following counties: Bandera, Bastrop, Bell, Bexar, Blanco,
Bosque, Burnet, Comal, Concho, Coryell, Dallas, Eastland,
Edwards, Erath, Gillespie, Hamilton, Hays, Hood, Johnson,
Kendall, Kerr, Kimble, Kinney, Lampasas, Lee, Llano,
McLennan, Medina, Palo Pinto, Real, San Saba, Somervell,
Stephens, Tom Green, Travis, Uvalde, and Williamson
(Figure 1) (see Pulich 1976 for supporting specimens and
literature for each county).

The GCW mayno longer nest in Tom Green, Concho,
Dallas, Lee, McLennan, and Bastrop counties (Pulich 1976).

Winter Range and Migration Corridor: GCWswinter in the
highlands of southern Mexico (Chiapas) and Central America
(Figure 2). In the period July-October, GCWs migrate
southward through the coniferous-oak woodlands of the Sierra
Madre Oriental of Coahuila, Nuevo Leon, Tamaulipas,
Queretaro, Veracruz, and Chiapas (Pulich 1976, Alvarez del
Toro 1980, Lyons 1990, Perrigo et al. 1990). Records
indicate GCWs winter at 1500-2600 m in the pine-oak
woodlands of the Sierra Los Cuchumatanes and Sierra de las
Minas of Guatemala, in the highlands of Honduras and
northern Nicaragua, and in the Sierra Madre of Chiapas,
Mexico (Sclater and Salvin 1860, Land 1962, Monroe 1968,
Pulich 1976, Kroll 1980, Braun et al. 1986).

4
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Figure 1. Breeding range of the golden-cheeked warbler (from
Pulich 1976).*

* Cross—hatched counties indicate the current breeding range of the
go lden-cheeked warbler.

5
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E. HABITAT

Nesting Habitat - Tree Species Composition: On the breeding
range, GCWs inhabit dense forests and woodlands (often
locally called “brakes”) containing Ashe juniper (Juniperus
ashei) and a variety of other, mostly deciduous species
including plateau live oak (Quercus fusiformis), Texas oak
(Q. buckleyi), scaley bark oak (Q. sinuata var. breviloba)

,

Lacey oak (Q. glaucoides), post oak (Q. stellata), black-
jack oak (Q. marilandica), American elm (Ulmus americana)

,

cedar elm (U. crassifolia), hackberry (Celtis reticulata)

,

sugarberry (C. laevigata), little walnut (Juglans
microcarpa), Arizona walnut (J. major), sycamore (Platanus
occidental’is), Texas ash (Fraxinus texana), Mexican
persimmon (Diospyros texana), coma (Bumelia lanuginosa)

,

redbud (Cercis canadensis), evergreen sumac (Rhus virens)

,

soapberry (Sapindus drummondii), deciduous holly (Ilex
decidua), escarpment cherry (Prunus serotina), Mexican
buckeye (Ungnadia speciosa), red mulberry (Morus rubra)

,

big-tooth maple (Acer grandidentatum), and Texas mountain
laurel (Sophora secundiflora) (Attwater in Chapman 1907,
Johnston et al. 1952, Pulich 1976, Kroll 1980, Ladd 1985,
Riskind and Diamond 1986, Wahl et al. 1990).

Although the species composition of woody vegetation
varies greatly within suitable warbler breeding habitat,
Ashe juniper is typically (often, but not always) the
dominant species and occurs at all sites inhabited by
nesting GCWs. Ladd (1985), for example, found that the most
common trees at ten GCWsites (in order of frequency of
occurrence or “relative dominance”) were Ashe juniper, Texas
oak, scaley bark oak, cedar elm, Plateau live oak, little
walnut, hackberry, and Texas ash. Ashe juniper comprised
10% to 83% of total trees at 27 sites scattered throughout
the breeding distribution of the GCW (Johnston et al. 1952,
Pulich 1976, Kroll 1980, Ladd 1985, Wahl et al. 1990). At
14 sites measured by Wahl et al. (1990) the density of Ashe
juniper ranged from 56 to 1,098 junipers per ha (sample
mean = 422 junipers per ha).

Nesting Habitat - Structure: Wahl et al. (1990)
characterized GCWhabitat as “closed canopy Ashe juniper-oak
woodland.” This is true to the extent that GCWs prefer
areas with a moderate to high density of trees and dense
foliage usually at upper levels. For example, 15 sites
inhabited by GCWSand measured by Kroll (1980), Wahl et al

.

(1990), and Beardmore (unpublished MS) contained on average
771 trees/ha (range 343 to 1562 trees/ha). In suitable
habitat at Meridian State Park, Kroll (1980) found average
tree densities of 988 stems per ha. Cover has been used to
estimate foliage density in different height classes. Total
cover at 14 GCWsites averaged 67% at 3 m (44%-117%), 73% at

7
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5 m (21%—l55%), and 68% above 5.5 m (12%—200%) (total cover
can attain a figure of over 100% due to overlapping
canopies) (Wahl et al. 1990).

Stepwise discriminant analysis applied to Kroll’s
measurements of woody vegetation suggested that presence of
Q. sinuata and Ashe juniper, greater distances between
trees, lower densities of ~. sinuata and Ashe juniper, and
lower height of the stand were the most important variables
associated with the presence of GCWsat Meridian State Park
(Kroll 1980). A regression model created by Wahl et al

.

(1990) suggested that greater variability in tree heights,
greater density of deciduous oaks, and greater average tree
height were associated with higher densities of warblers.

Nesting Habitat - Availability of Nesting Material: GCWs
construct nests from strips of bark found on Ashe junipers,
consequently the presence of some junipers with shredding
bark is a nesting habitat requirement for this species
(Werner in Brewster 1879, Attwater in Chapman 1907, Pulich
1976). Ashe junipers begin shedding bark near ground level
around 20 years of age (5 cm diameter at breast height
(dbh)) (Kroll 1980). Shedding then progresses upward
through the larger branches by the time the tree is 40 years
old (10-15 cm dbh). These ages, however, may not be
accurate because of differences in growth rates among
junipers and because of the difficulty of accurately aging
junipers by growth ring analysis (Pulich 1976). Female
warblers have been observed obtaining bark strips for nest
building from Ashe junipers with dbh’s as small as 7.5 cm
(C. Beardmore, USFWS, and L. O’Donnell, USFWS, personal
communications).

Nesting Habitat - Availability of Water: An additional
factor that may improve habitat quality is proximity to a
watering/bathing site. Pulich (1976) and others (D. Lyter,
Espey, Huston and Associates, and B. Armstrong, Texas Parks
and Wildlife Department, personal communications) have
noticed the tendency of GCWs to frequent springs and a
watering trough outside of their territories. If proximity
to free water is a limiting factor, then loss of springs and
seeps may be a threat to GCWs.

Nesting Habitat - Importance of Canyon Slopes. Attwater (in
Chapman 1907) and Ladd (1985) noticed that suitable warbler
habitat coincided with steep slopes or rugged terrain.
Although suitable GCW habitat is limited to canyon slopes in
many areas, this habitat feature may not be a requirement
for GCWs. Instead, GCWs may be associated with canyon
slopes because of some combination of the following factors
that influence habitat quality: (1) greater surface run-off
and seepage, which favors luxuriant growth of deciduous

8

Page 387 of 659



:ees and concomitantly greater arthropod availability, (2)
~eater protection against the effects of range fires, or
~) greater protection against clearing because of the high
)st incurred in clearing steeper slopes.

It seems reasonable that moist canyon slopes should
f~Lvor optimal conditions for warblers. It is also apparent,
however, that warblers will occupy drier upland sites such
a~ areas inhabited at Ft. Hood Military Reservation and
Travis County Audubon Sanctuary (J. Cornelius and T. Hayden,
DOD, and D. Lyter, P. Turner, Espey, Huston, and Associates,
personal communications). Flat, riparian drainages with a
cedar elm/live oak association such as those at Camp Bullis
a2.so are occupied by GCWs (S. Rust, Stewardship Services).
D~tvid Steed (DLS Associates, personal communication) has
described the intermittent occupancy by GCWsof drier, more
open situations in Travis County. Unfortunately, the
relative stability and productivity of GCWpopulations in
these situations is not well known.

Nesting Habitat - Importance of Stand Age and Stature:
Pulich (1976) described the oak-juniper associations
preferred by GCWs as “. . . climax stands where trees have
average heights of 20 feet [6.1 ml with some deciduous cover
• . . .“ Supporting this view are measurements made by
W~ihl et al. (1990), which show tree heights in suitable
habitat (n=14 sites) average 6.5 m (range of mean values:
4.5-9.8 in). In addition, Kroll (1980) found that the oak-
juniper associations occupied by warblers contained junipers
averaging roughly twice the age and girth of junipers in
unoccupied oak-juniper associations.

Interestingly, at Kroll’s study site (Meridian State
Park) occupied habitat contained shorter trees
(mean = 3.4 m) than unoccupied habitat (mean = 6.1 in). This
reaffirms the cautionary statements of Pulich (1976)
regarding the difficulties of aging junipers based on
stature. It also suggests that habitat suitability may be
influenced more by stand age, habitat structure, tree
species diversity, and/or other limiting factors than simply
by height of the woody vegetation.

Older closed-canopy woods may be excellent habitat for
GCWs because such associations maintain favorable conditions
(abundant food, reduced wind shear, and elevated humidities)
for warblers and their prey (Saunders et al. 1991), while
simultaneously providing greater security against nest
parasites and predators (Lovejoy et al. 1986, Wolf 1987).
Ashe juniper contributes to the maintenance of such
conditions because it is resilient, fast-growing, densely
branched, and relatively long-lived.
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Today, the great majority of woodlands inhabited by
GCWs are not in the pristine condition implied by the term
“old-growth”. The juniper component of GCW habitat at
Meridian State Park, Travis County Audubon Sanctuary, Ft.
Hood Military Reservation, and some of the sites sampled by
Wahl et al. (1990), has either been selectively cut or
mostly cleared within the last 50 years. Scattered through
these sites, however, are the requisite older junipers. The
most important points in this regard are that (1) strict
adherence to a definition of GCW habitat as “old-growth”
woodland will likely exclude much suitable habitat that is
certainly not old—growth, and (2) proper management of
degraded GCW habitat in some cases may restore habitat
quality within 2—4 decades.

Nesting Habitat — Importance of “Edge”: Because of the
cryptic nature of the female, relatively few GCWnests have
been located. Therefore, the following discussion is based
in part on locations of territories as determined by singing
males. Pulich (1976) found the shape of each territory was
determined by vegetation composition, as influenced by its
ecological edge effect, rather than by the slope or terrain
of habitat. Ladd (1985) observed several territories at
Kerr Wildlife Management Area (KMA) that were bounded by an
edge. Kroll (1980) found territories along trails,
roadways, and grassland/woodland interfaces, described the
GCWas an “edge species”, and recommended improving GCW
habitat by cutting extensive oak-juniper woodlands into
narrow strips designed to mimic the alleged former
distribution of juniper—dominated associations on canyon
slopes. D. Lyter (personal communication) has found nests
along trails and grassland/woodland interfaces but only in
association with wooded canyonlands. Morse (1989)
summarizing knowledge to date (citing Kroll 1980 and Ladd
1985) further proliferated the “edge—species view” of the
GCWwhen he described it as a relictual denizen of woodland
margins.

However, this point of view is at odds with the
currently accepted view that GCWsdo best in large blocks of
unfragmented habitat (Biological Advisory Team 1990, Wahl et
al. 1990, Pease and Gingerich, unpublished MS). The
traditional definition of an edge species is one which is
found along the interface between two habitat types such as
grassland and woodland, and uses resources from both types
to survive. GCWs forage and breed within the woodland
matrix, and not in adjacent open areas. Although they seem
tolerant of living in woodland habitat which is adjacent to
an opening, there is no information on whether these birds
are more reproductively successful than those in the
woodland interior. Hayes et ~j. (1987) described how GCW
habitat at Meridian State Park was thinned and opened up in
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an effort to increase the amount of woodland edge habitat
available for occupancy by GCWs. The result of this
thinning has not been completely studied, however, it
appears that the 24-28 territories found by Kroll (1980)
have been reduced to 5 territories in 1991 (F. Gehlbach,
Baylor University, personal communication).

Another problem with the “edge species” rationale is
its dependence on a limited view of the vegetational history
of the plateau. “Edge species” rationales depend on
concepts of Edwards Plateau vegetation as predominantly
grasslands and/or savannas interspersed with fragmented
woodlands. An examination of plateau vegetation over the
full evolutionary life span of the GCW does not necessarily
support the “edge species” view of habitat requirements.

Since the origin of the GCW, Edwards Plateau vegetation
has been dynamic. During the Pleistocene, conditions were
more moist and the plateau was forested. Various woodland
formations (both evergreen and deciduous) were widespread
and at times even connected with woodlands of the Rocky
Mountains, Gulf-Coastal plain, and Sierra Madre Oriental
(Axelrod 1958, Mengel 1964, Lundelius 1986, Van Devender
1986)

At present, there is no quantitative evidence
suggesting that warblers living along woodland “edges” are
more abundant, more frequently paired with a female, or more
productive along edges than in woodland interiors.
Conversely, there is also no evidence that the species does
best in woodland interior locations. Critical assessment of
the problem is essential to the recovery of the GCW.
Incorrect acceptance of the “edge—species” view with its
implied requirement of high edge/interior ratio could lead
to destruction of suitable woodland interior habitat and
expose a greater portion of a population’s nesting attempts
to the heightened rates of nest predation and parasitism
typical of forest margins (Gates and Gysel 1978, Brittingham
and Temple 1983, Wilcove 1985). In the same way, incorrect
acceptance of the “forest interior species” view would favor
maintenance of woodland—interior habitat at the expense of
high—quality woodland edge habitat.
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Winter Habitat: There has been only one quantitative study
of winter habitat use by GCWs (Kroll 1980). The elevation
of Kroll’s study site in Honduras was about 1500 m. Pines
(Pinus oocarpa) dominated the overstory. Oaks, particularly
Quercus oleioides, comprised 63%, and sweetgum (Liguidambar
styraciflua) another 21% of total understory trees and
shrubs at this site. Other collection localities and
observation sites on the migration corridor and winter range
have also been pine-oak woodlands (Land 1962, Alvarez del
Toro 1980, Braun et al. 1986).
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F. NESTING ECOLOGY

Establishment of Breeding Territories: GCWs return to
central Texas from their wintering grounds by mid-March.
Earliest arrival dates for males are in the first week of
March (Attwater in Chapman 1907, Pulich 1976). Females
usually arrive a few days to a week later. Males quickly
select territories and begin displaying vocally from
prominent perches. These territorial displays continue
steadily and frequently until the young fledge, then
essentially cease. Few territorial songs are heard after
mid-July (Pulich 1976).

Nest Construction and Nesting Situations: Females begin
building nests the first week of April (Pulich 1976). All
known nests are comprised primarily of strips of juniper
bark, 20-110 mm long, that are secured by cobwebs (Pulich
1976). The lining may be composed of bird feathers, grass,
oak leaves, bits of moss, etc. (Werner in Brewster 1879,
Attwater in Chapman 1907, Pulich 1976). Each completed nest
is a compact cup-like structure averaging 80 mm outside
diameter and 50 mm outside depth (n=13, Pulich 1976). GCWs
apparently nest once a season unless the first attempt fails
(Pulich 1976).

Attwater (in Chapman 1907) and Pulich (1976) indicate
females usually place nests in the upper two-thirds of nest
trees. Average nest height based on three studies of nests
(n = 63) is 4.8 m (range 1.8-9.8 m) (Attwater in Chapman
1907, Quillen in Pulich 1976, Pulich 1976). Although Ashe
juniper is the most common nest tree, GCWs also build nests
in cedar elms, various oaks, walnuts, pecans, bald cypress,
and presumably other species.

Incubation Period: Female warblers produce clutches of 3-4
(and rarely 5) creamy white eggs covered with scattered
darker markings. The eggs average 17.7 mm by 13.7 mm
(n = 50, Bent 1953).

Most complete sets of GCWeggs have been found during
the period 3 April to 27 June (Pulich 1976). Clutches laid
after the end of April probably are second renest attempts
following failed or abandoned first attempts.

Incubation begins on the day before the last egg is
laid and lasts 12 days (Pulich 1976). Females apparently
perform all incubation duties in this and other Dendroica
species (Mayfield 1960, Nolan 1978, Walkinshaw 1983).
Pulich (1976) estimated that females spend at least 75% of
daylight hours on the nest.
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Care of Nestlincrs and Fledglings: Hatching success for 55
eggs laid in 33 GCW nests was 36.4% (or 20 eggs; Pulich
1976). Adult females brood recently-hatched nestlings and
conduct most feedings. Males gradually participate in more
feedings. Fledging occurs at about 9 days (Pulich 1976).

Fledgling success was 27% (15 fledglings from 55 eggs)
for 33 nests studied by Pulich (1976). This was the lowest
fledgling success of five other wood warblers summarized by
Pulich (1976). Fledglings are dependent on their parents
for at least 4 weeks. Often each adult feeds a portion of
the brood and these single parent family groups may wander
away from the original territory as the adult searches for
food (Pulich 1976). Fledglings begin migrating south as
soon as they gain their independence (Pulich 1976).

Migration: Although some GCWs stay in central Texas as late
as August (Pulich 1976), most have left the breeding grounds
by the end of July (Chapman 1907, Simmons 1924, Pulich
1976). The northward return is more synchronous, with most
birds arriving during the second or third week in March
(Pulich 1976)

Vocalizations: The territorial display songs of male GCWs
and male black—throated green warblers (Dendroica virens

)

are very similar and have about the same quality as the song
of the Bewick’s wren (Thryomanes bewickii). GCWvocaliza-
tions tend to decline sometime during the nesting and
fledgling period and continue to decline through the time
when they migrate.

Males also produce incomplete or muffled versions of
the standard territorial song. In other warblers such calls
are often given after territorial disputes or when a male is
close to the nest or the female (Ficken and Ficken 1962).
Several workers have noticed subtle differences between the
songs of GCWs in different populations (C. Sexton, City of
Austin, Dept. of Environmental and Conservation Services;
C. Beardmore, personal communications) and even the same
male GCW may sing different song varieties (C. Beardmore,
personal communication).

Adult male, female, and fledgling GCWs also produce
high-pitched single “chips” or so-called “double-chip”
notes. These sounds may function as contact notes or alarm
calls (Morse 1967). Detection of this call is the best
means for locating the female and offspring (Pulich 1976).

Predators: Pulich (1976) reported one instance of a rat
snake (Elaphe obseleta) eating a brood of nestling GCWs. He
also observed a coachwhip (Masticophis flagellum) in the
vicinity of another nest. Blue jays (Cyanocitta cristata

)

14

Page 393 of 659



may have a considerable effect on GCWs to the point of
excluding GCWs from areas of apparently suitable habitat in
urban areas (Tom Engels, unpubl. data; C. Pease, University
of Texas, and C. Sexton, personal communications). Scrub
jays (Aphelocoma coerulescens), great—tailed grackles
(Quiscalus mexicanus), opossums (Didelphis virainianus), and
fox squirrels (Sciurus niger) are other likely predators of
eggs and young warblers. Fire ants affect other bird
species by eating hatchlings, causing adults to abandon
nests, and possibly reducing the invertebrate prey base.
However, their effect on GCWshas not been determined.

Nest Parasitism: Pulich (1976) summarizes information on
brown-headed cowbird (Molothrus ater) parasitism of GCW
nests. In his Kendall County study area, 28 nests were
studied to conclusion. Of those, 19 nests were parasitized.
Out of those 19 nests, 3 golden—cheeked warblers and 9
cowbirds fledged. The 9 unparasitized nests produced 12 GCW
fledglings. In a summary of all nests Pulich (1976) looked
at, both in his study and museum specimens (n=61), he found
39% were parasitized. Cowbird eggs hatch two days before
the eggs of GCWs (Pulich 1976) giving them an advantage over
GCWhatchlings. In three years of study, Pulich (1976)
found 9 cowbirds fledged out of 23 cowbird eggs laid. GCWs
apparently will either abandon parasitized nests or raise
young cowbirds in addition to their own young. The recent
arrival of the shiny cowbird (Molothrus bonariensis) in
Texas (one was caught in a trap on Fort Hood Military
Reservation in May 1990) may present an additional threat to
GCWs. This species of cowbird has recently expanded its
range from South America to the United States. The threat
of cowbird parasitism to GCWs is discussed later in the
section “Reasons for listing and current threats”.
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G. DIET AND FEEDING BEHAVIOR

Analysis of stomach contents of 21 collected GCWs
showed that out of 75 prey items identified, beetles (32%),
caterpillars (17%), homoptera (17%), hemiptera (13%), and
spiders (11%) were the most common prey of GCWs (Pulich
1976). Pulich (1976) also observed warblers feeding on
spiders, caterpillars, lacewings, small cicadas, katydids,
walking sticks, deer flies, crane flies, adult moths, and
adult butterflies. Most prey items taken by GCWs at
Meridian State Park (Bosque County) were lepidopteran larvae
(54%, n = 82) or various orthoptera (13%, n = 20) (Kroll
1980). GCWs seem to avoid feeding on various spiny moth
larvae such as tent caterpillars (Pulich 1976).

Although Simmons (1924) and Smith (1916) described GCWs
making aerial sallies after volent insect prey, most
foraging time is spent on foot moving from branch to branch
gleaning small insects from the foliage (Pulich 1976).

Pulich (1976) observed that GCWs forage “. . .in the
upper two-third level of its habitat.” Sexton (1987) found
that GCWs spent relatively more time foraging in the 1.5-9.1
m zone, and relatively less time foraging below this level.
Beardmore (unpublished MS) found that male GCWs forage 60.9%
of the time in the 5 m and greater zone before young fledge
and 16.8% of the time in the 5 m and greater zone after
fledging.

Pulich (1976) pointed out the close relation between
the breeding time of GCWs and the appearance of numerous
soft-bodied lepidopteran larvae in deciduous trees such as
~. buckleyi and ~. sinuata. The existence of this
relationship is supported by the observations of Kroll
(1980), Sexton (1987), and Beardmore (unpublished MS) that
GCWs spend disproportionately more time in oaks (compared to
the relative abundance of oaks) than in junipers. Beardmore
(unpublished MS), however, also determined that GCWs did not
show this strong preference for oaks later in the breeding
season, but split their foraging time between oaks and
junipers. Sexton’s unpublished data have preliminarily
indicated differences in the abundance and composition of
potential warbler food items through the warbler nesting
season and among key tree species.
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H. POPULATION SIZE

Territory Size: Estimates of territory size ranged from
1.3-2.4 ha/territory (mean = 1.7 ha/territory, n = 14
territories) on one 28 ha study area examined by Pulich
(1976). These values were based on intensive focal animal
sampling and therefore are likely to represent accurate
spatial requirements of territorial males. Kroll (1980)
estimated 4.5-8.5 ha/pair (n = 10 territories); these values
were also derived from focal animal sampling, but it is not
clear whether they represent the space covered by individual
displaying males.

Little is known about the area covered by females, non-
displaying males, and family groups. Pulich (1976) believed
that adults of both sexes would leave territories to visit
watering/bathing areas. He also believed, however, that
females generally limited most of their movements to a
portion of the male’s territory.

Population Density: Several authorities have attempted to
determine total numbers of GCW“pairs” in limited areas
studied intensively. Lacey (in Cooke 1923) found an average
of 3.8 pairs (2-6 pairs, n = 5 years) per year on one 16 ha
woodlot. Johnston et al. (1952 and 1953) and Webster Jr.
(1954) found an average of 6.2 pairs (5.5-6.5 pairs, n = 3
years) on 15 ha. In a one year survey, Pulich (1976) found
14 pairs on 28 ha. A summary of these studies produces
densities of 9.5-20 pairs/40 ha (100 ac).

Population Size: Pulich (1976) noted that estimates of
territory size or population densities of displaying males
should not be used to extrapolate GCWpopulation sizes over
extensive areas of oak-juniper woodland. Such extrapolation
is inappropriate because (1) GCWsand other wood warblers do
not always saturate extensive expanses of suitable habitat
(Ficken and Ficken 1968, Pulich 1976, Sealy 1979, Ryel 1979,
Gill 1980), (2) a large portion of displaying males in a
given population may be unpaired (Gibbs and Faaborg 1990),
and (3) non-displaying, non-territorial individuals may
comprise a large portion of a given songbird population
(Smith and Arcese 1984).

To allow for the presence of some unoccupied areas
within expanses of occupied, suitable habitat, Pulich (1976)
used 8 ha/pair in “good” habitat, 20 ha/pair in “average”
habitat, and 33 ha/pair in “marginal” habitat to calculate
total GCWpopulation size for range-wide expanses of oak-
juniper woodland. Pulich (1976) then applied these values
to his own and to Soil Conservation Service (SCS) estimates
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of available “Virgin juniper” habitat (Table 1) to calculate
potential numbers of paired GCWs. The SCS estimates of
habitat availability when multiplied by Pulich’s density
estimate in average habitat, at 20 ha/pair, gave a value of
18,486 pairs in 1962 and 14,750 pairs in 1974, a 20% loss in
12 years (1.6% per year). In contrast, using Pulich’s
(1976) estimates of habitat availability, with habitat
graded into the three levels of habitat quality, gave values
of 7,815 pairs in 1962, and 7,475 pairs in 1974, an 8% loss
in 12 years.

Comparing the earlier (1962 and 1974) estimates with
the recent survey attempt of Wahl et ~i. (1990) is
complicated by differences in methodologies. Wahl et al.
(1990) used LAI~IDSAT MSS (Multi-spectral scanner) imagery in
combination with scattered ground surveys of vegetation and
warbler abundance. Unfortunately, the satellite imagery did
not cover all portions of the GCW breeding distribution,
plus the LANDSAT imagery came from three distinct periods --

1974, 1979, and 1981.

Obviously, the asynchronous timing of the remote
sensing imagery creates difficulties in determining the year
to which habitat availability estimates should be linked.
The lag between the creation of the remote sensing imagery
and subsequent field surveys has also likely increased the
frequency of habitat classification errors. Despite these
problems, remote—sensing coupled with thorough ground
surveys should be the most comprehensive of the methods
discussed thus far.

Wahl et al. (1990) did attempt to correct for the
changes in vegetation that had taken place between the dates
of the satellite imagery by ground truthing a portion of the
study. In doing so, they produced the following estimates
of total available habitat: (1) 338,035 ha of total habitat
uncorrected for changes since dates of satellite imagery,
(2) 237,163 ha of total habitat corrected for changes since
dates of satellite imagery, and (3) 32,149—106,776 ha of
total habitat in patches greater than 50 ha. They then
calculated a potential population size of 4,822—16,016
“pairs” (at 15 “males”/l00 ha or 6.7 ha/”male”).

These estimates can be modified in two ways for
purposes of comparison with the population estimates of
Pulich (1976). First, the density values of Pulich (1976)
should be substituted for the one used by Wahl et al

.

(1990). This occurs because Wahl et al. (1990) derived the
value, 6.7 ha/pair (or “male”), using a modified form of the
Emlen Transect method (Ramsey and Scott 1981), while Pulich
(1976) derived his population estimates from spot-mapping
data gathered from a marked population. DeSante (1981),
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Table 1. Historical changes in amounts of golden—cheeked
warbler breeding habitat.

Available Habitat Percent

(ha) Habitat Loss

SCS ESTIMATES OF VIRGIN JUNIPER* HABITAT (Pulich 1976)

1962
1974

367,705
295,858

STATUS REPORTESTIMATES OF GCW HABITAT (Wahl et al. 1990)

1974—1981 ‘Habitat Detected
by LANDSAT Imagery 338,035**

LANDSAT Imagery
corrected by 1989
ground truthing 237,163 30%

20%

Potential total loss of habitat
from 1962 to 1990 130,542 3S 0

* Virgin Ashe juniper was 33.5% of all cedar brakes
estimated by the SCS in 1962. Likewise, virgin Ashe juniper
comprised 24.6% of cedar brakes in 1974. This amounts to a
21% decrease in virgin Ashe juniper between 1962 and 1974,
and a 9% increase in cedar brakes.

** Status report was in error. This is the corrected value.
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Tilghman and Rusch (1981), Jolly (1981), and van Riper(1981)
have pointed out the unreliability of transect methods (in
comparison with spot-mapping) for estimating absolute
densities of terrestrial birds. Furthermore, Ramsey and
Scott (1981) have suggested that in work with sensitive
species, derivation of density estimates from transect
counts should be done conservatively to reduce the risk of
overestimating population size. In this regard, if 8
ha/pair is assumed to be an accurate maximum density for
GCWs in large expanses of “good” habitat, then uniform
application of the density value of 6.7 ha/territory would
overestimate the number of GCWterritories by 19% (2,425
territories per 100,000 ha).

Second, patches 50 ha and smaller should be retained in
the total of habitat assumed to contain some GCWs. Thirty-
four percent (36/107) of patches of habitat smaller than 50
ha were inhabited by GCWs (Benson 1990).

An additional correction, which allows for more uniform
comparison, is to assume that proportions of “good” (~ 8
ha/territory), “average” (@ 20 ha/territory), and “marginal”
habitat (@ 33 ha/territory) were the same in the Pulich
(1976), as in the Wahl et al. (1990) study (23%, 31%, and
46%, respectively). Using these corrections, the resulting
1990 population estimate then becomes 13,800 territories or
a decline of 25% (4,686 territories) in the 28 years since
the 1962 estimate.
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I. REASONSFOR LISTING AND CURRENTTHREATS

Habitat Loss: Loss of habitat is the most important threat
to the existence of the GCW. In particular, on-going and
imminent habitat destruction was used to justify the
emergency listing of the GCW in 1990 (55 FR 18844). Habitat
loss was from urbanization and clearing associated with
agricultural practices. When a species has such limited and
definable habitat requirements, habitat loss most likely
results in a population reduction.

Effects of secondary factors such as declining oak
regeneration, cowbird parasitism, habitat fragmentation, and
proximity ‘to urbanized areas have not been well-studied.
Consequently, long-term impacts of these secondary factors
on GCWs and their habitat must be either projected from
current trends or inferred from studies with other species
and communities.

Regarding the rate of loss of suitable nesting habitat,
SCS estimates (Pulich 1976) and the estimates of Wahl et al.
(1990) suggest there has been a loss of 130,542 ha (326,355
ac) or 35% of the habitat available since 1962 (Table 1).
The data of Wahl et al. (1990) indicate that the rate of
decline of habitat has actually accelerated in recent years.
There appears to have been a 30% loss of habitat in the 9-16
years since the original LANDSAT imagery was collected.

Previously, the main reason for steady loss of habitat
was the clearing of juniper to improve pasture conditions
for cattle grazing (Pulich 1976). Other reasons for loss of
juniper woodlands included cutting of junipers for fence
posts, furniture wood, and cedar oil. Most recent losses in
nesting habitat have occurred in counties such as Travis,
Williamson, and Bexar, in which rapid suburban development
has spread into oak-juniper woodlands. Wahl et al. (1990),
for example, found that 80,829 ha (80%) out of a total of
101,286 ha of recent habitat losses had taken place in 12
counties undergoing significant urban expansion or
recreational lake and second home development (Table 2).

Creation of impoundments for flood control and
livestock has destroyed additional habitat for the GCW.
Such losses occurred because oak-juniper communities often
survive only along canyon slopes adjacent to springs and
streams, which have been dammed. Pulich (1976) recounts the
destruction of warbler populations by reservoirs such as
Canyon Dam (Comal County) and Lake Whitney (Bosque and Hill
counties). Larger reservoirs have inundated about 67,000 ha
within the distribution of the GCW(C. Loeffler, Texas Parks
and Wildlife Department, unpublished data; Dowell and Petty
1974). Smaller impoundments (11.25 ha or smaller) may have

21

Page 400 of 659



Table 2. Counties containing at least 1,000 ha of golden-
cheeked warbler habitat in 1988 (counties denoted by an
asterisk are undergoing urbanization or recreational lake
and second home development; adapted from Wahl et al. 1990).

COUNTY SIZE OF AVAILABLE
COUNTY (ha) HABITAT (ha)

TRAVIS* 265,010 43,098
REAL 180,262 26,782
COMAL* 149,344 24,796
BANDERA ‘ 212,265 21,631
HAYS* 176,076 20,495
BURNET* 263,721 18,845
KERR* 276,869 18,163
EDWARDS 543,291 17,189
UVALDE* 405,247 16,541
WILLIAMSON* 293,183 14,989
KENDALL* 171,885 13,295
KIMBLE 323,886 12,765
MASON 240,658 10,832
BLANCO* 183,681 9,831
BEXAR* 325,010 8,778
CORYELL 273,634 8,294
BELL 278,929 8,270
GILLESPIE* 275,935 8,175
LLANO 249,368 7,429
BOSQUE 257,093 6,389
MEDINA* 345,294 4,878
KINNEY 351,440 2,455
MENARD 234,947 2,030
McLENNNAN 276,189 2,030
SOMERVELL 48,712 1,909
JOHNSON 189,408 1,644

TOTAL 6,791,343 329,503
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inundated an additional 112,000 ha (Clarke 1985). Proposed
large reservoirs would further inundate about 8,288 ha
within the nesting range (Frye and Curtis 1990, Dowell and
Petty 1974).

These values are pertinent because the coincidence of
former warbler habitat and existing reservoir sites suggests
that a large portion of presently flooded terrain once
supported GCWpopulations. Construction of large reservoirs
has also led to destruction of much adjacent GCWhabitat due
to rapid development of land surrounding lake-side
communities.

Loss of Winter and Migration Habitat: Most wood warblers
spend the major portion of each year away from the breeding
range (Schwartz 1980, Morse 1989). This is also true of the
GCW, which are either in-transit along the migration
corridor or on the winter range for at least 7 months each
year. This fact emphasizes the critical importance of GCW
habitat in Mexico and Central America.

A recent report by Lyons (1990) summarized the threats
facing GCWhabitat in Guatemala. Foremost among these is
logging and clearing of pine-oak woodlands for commercial
lumber, wood pulp, charcoal, firewood, marble quarrying, and
farmland (Leonard 1984, Universidad Rafael Landivar 1984).
One source estimated that the Guatemalan highlands will be
completely logged over in 25-40 years if measures are not
taken to halt or reverse the present course (Universidad
Rafael Landivar 1984).

Destruction of Oaks: An additional factor that may reduce
habitat quality for GCWSis the loss of oaks to various
fungal infections (Johnson and Appel 1984). Of primary
concern are the effects of the “Oak Wilt” fungus
(Ceratocystis fagacearum). All oak species may be infected
by this fungus, but red oaks, particularly live oaks, Texas
oaks, and blackjack oaks are especially susceptible. White
oaks, such as post oak and shin oak, appear to be more
resistant to oak wilt (USDA 1990).

Oak wilt is rapidly transmitted in live oaks via
interconnected root systems. Such local spread of the
infection can radiate from sites of initial infection at
rates of up to 40 in/year (Appel et al. 1989). Some infected
patches already cover 80 ha and contain hundreds of dead or
dying oaks (Appel and Maggio 1984). Unlike in live oaks,
the oak wilt fungus forms mats beneath the bark of Texas and
blackjack oaks. Sap-feeding beetles are attracted to these
fungal mats and may transmit fungal spores over long
distances by feeding on fresh wounds of other oaks. Fungal
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mats may develop on live or dead (i.e., fire wood) trees and
branches (USDA 1990).

The effects of this disease on GCWs should be most
pronounced where Texas oak and live oak are major components
of warbler habitat and where the importance of other
deciduous canopy species is low. Oak wilt may have
contributed to the decline of warblers at the Kerrville
State Recreation Area (Wahl et al. 1990).

In many parts of central Texas, over—browsing by white—
tailed deer (Odocoileus vircrinianus), goats, and various
exotic ungulates has adversely impacted recruitment (i.e.,
young organisms attaining adulthood, reproducing, and thus
replenishing the population) of deciduous trees (Wahl et al

.

1990). Overbrowsing, coupled with the broadening impact of
oak wilt, suggests that the species composition of oak—
juniper woodlands is changing toward greater dominance of
juniper. Although GCWs show great tolerance for variability
in relative dominance of juniper, the tendency of GCWs to
avoid juniper monocultures suggests that the combined
influence of overbrowsing and oak wilt could lead to a
reduction in the carrying capacity of warbler habitat.

Nest Parasitism: Some wood warblers such as Kirtland’s
warbler (Dendroica kirtlandii) are undoubtedly threatened by
cowbird parasitism. Prior to initiation of an intensive
cowbird removal program, up to 75% of all nests of this
species were parasitized (Walkinshaw 1983). Kirtland’s
warbler lacks defenses (such as rejection of cowbird eggs or
abandonment of parasitized nests) that can reduce the impact
of nest parasitism (Mayfield 1960). Furthermore, habitat
degradation on the breeding and/or winter grounds may have
depressed the total population of this species to only about
200 pairs (Ryel 1981). Obviously, at this population size,
any deleterious effect of recruitment represents a serious
threat to the survival of the species.

Pulich (1976) found eggs of cowbirds in 19 of 33 (58%)
GCWnests. However, the effect of cowbird parasitism on GCW
populations is unknown because (1) GCWs will abandon
parasitized clutches and re—nest later in the season when
the intensity of parasitism declines (Payne 1973, 1976;
Pulich 1976; Nolan 1978); and (2) adult GCWscan
successfully rear their own young plus young cowbirds
(Pulich 1976, Wahl et al. 1990). This may indicate a
partial adaptation to cowbird parasitism that may suggest
some contact with cowbirds through the evolutionary history
of the warbler.

However, several anthropogenic (human caused) factors,
including urbanization and certain agricultural practices
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have greatly increased the density and access of cowbirds to
a variety of habitats. Cowbirds historically occupied
short—grass prairies of the Great Plains west of the
Mississippi River, and followed migrating buffalo herds.
With the clearing of forested lands, the cowbird’s range has
greatly expanded (Friedman 1929, Mayfield 1965). Current
livestock practices tend to concentrate cowbirds in a given
area through the cowbird’s reproductive season, greatly
increasing the rate and length of exposure of host nests to
parasitism events. Other agricultural practices have also
led to increased cowbird populations by decreasing winter
mortality, such as leaving waste grains in harvested fields
and in feed lots, on which flocks of cowbirds and other
blackbirds congregate to feed (Brittingham and Temple 1983).
In addition, the abandonment of first nests due to cowbirds,
or the raising of cowbird young in addition to their own,
decreases the total number of GCWyoung produced by GCW
females and the survivability of their young.

An additional complication is that concentrations of
livestock may elevate rates of nest parasitism (Rothstein et
al. 1987, Gryzbowski 1988) in concert with habitat
fragmentation in more exposed (Nice 1937) or edge nest sites
(Brittingham and Temple 1983, Wolf 1987). The localized
increase in nest parasitism in exposed or edge areas, where
researchers and casual observers are more likely to find
nests, makes it difficult to draw conclusions about the
overall significance of nest parasitism. Finally, cowbird
parasitism may interact synergistically or antagonistically
with factors such as nest predation (Nolan 1978). These
considerations emphasize the difficulties inherent in
correctly assessing the effect of cowbird parasitism or
effectiveness of cowbird control programs by using only
simple measures such as nest parasitism rates or numbers of
cowbirds destroyed.

Although the degree of impact of cowbird parasitism on
GCWproductivity is not determinable at this time and
research to determine whether cowbirds are a threat to
warbler recovery should be done, current information
indicates that it may be prudent to design management
strategies that would reduce the chance that nests are
parasitized by cowbirds. In this regard, obvious procedures
for reducing the impact of nest parasitism on GOW
populations would include the following: (1) restoration of
fragmented oak—juniper communities so that the open areas
preferred by cowbirds become less available and of smaller
size close to GCW nesting habitat; (2) elimination of
cowbird feeding areas near GCWhabitat; and (3) some
localized trapping of cowbird females and juveniles may be
necessary at management sites with highly fragmented
habitat. However, trapping is not recommended unless data
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collected over a 2—year period indicate a given warbler
population is unable to sustain itself without human
intervention or unless cowbird parasitism is extreme the
first year.

Complicating these management procedures is the ability
of cowbirds to traverse great distances (up to 13 kin)
between feeding and nesting areas (Smith 1981; Rothstein et
al. 1984, 1987). If cowbirds can traverse great distances
while maintaining high reproductive output, then removal of
livestock and livestock feeding areas from GCW management
areas may be ineffective unless these management areas are
very large, and livestock are uncommon in surrounding lands.

Rothstein et al. (1987) came to the same conclusion in
reference to effectiveness of cowbird trapping stations. In
their study, cowbird trapping at a “pack station” in the
Sierra Nevada had little impact on numbers of adult resident
females in surrounding areas. The interpretation of
Rothstein et al. (1987) was that the removal program failed
locally because the abundance of free—ranging cattle in the
area diminished the tendency of local resident adults to use
the trap-site feeding station.

The type, extent, and cost of cowbird control measures
should be carefully considered before initiation to justify
the appropriateness. For example, although localized
trapping of cowbirds may be justifiable as a short-term
means to boost GCW productivity in highly fragmented sites,
too little is known about effects of cowbird parasitism on
GCWs to justify intensive investment in large-scale cowbird
removal programs.

Initial cowbird trapping efforts conducted at the Ft.
Hood Military Reservation were ineffective in reducing the
incidence of parasitism on black—capped vireos (Vireo
atricapillus), and these same efforts may have actually
increased parasitism rates by attracting cowbirds to
localized vireo populations (Tazik and Cornelius 1990).
More recent data, however, suggest that greatly intensified
trapping efforts and reduction of livestock numbers on Ft.
Hood have significantly decreased parasitism rates and
increased vireo productivity (Hayden, personal
communication).

Habitat Fraa’mentation: Fragmentation of habitat reduces
habitat quality for woodland songbirds in the following
ways: (1) small patch size and thus small population size
make extant populations more susceptible to random
extinction or effects of inbreeding; (2) increased distance
between patches reduces gene flow between populations and
makes recolonization of vacant patches more difficult; and,
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(3) increased proportion of habitat edge in small patches
may so alter patterns of insect abundance, vegetation
structure, and songbird foraging activity (due to changes in
the microclimate) (Brett 1989, Klein 1989, Parker 1989,
Reville et al. 1990, Saunders et al. 1991), or so heighten
rates of nest parasitism and nest predation that the
surviving songbird populations cannot maintain themselves
(Lovejoy ~ al. 1986, Wilcove et al. 1986).

Proximity to urban areas may compound the problem of
fragmentation by exposing edge habitats to high densities of
certain nest predators such as blue jays (Cyanocitta
cristata). Additional research is needed to determine
impacts associated with jay predation. Wilcove (1985), for
example, also found that small suburban fragments
experienced higher predation rates than nests in small rural
fragments.

Wood warblers typically produce only one rather small
brood of young per year and usually construct open nests
(Chapman 1907, Bent 1953, Griscom and Sprunt, Jr. 1957),
thus we would expect wood warbler species to be sensitive to
any factor such as habitat fragmentation that reduces
foraging efficiency and increases nest predation (Morse
1989). Despite this generalization, wood warblers vary in
their sensitivity to habitat fragmentation. Some species,
such as black—and—white warblers (Mniotilta varia) and
ovenbirds (Seiurus aurocapillus), quickly disappear when
otherwise suitable habitat is chopped into small patches.
Other species such as yellowthroats (Geothlvpis trichas) and
Kentucky warblers (Oporornis formosus) seem to be at least
superficially tolerant of fragmentation effects (Whitcomb et
al. 1977, 1981; Gibbs and Faaborg 1990).

Pulich (1976), Kroll (1980) and Ladd (1985) have
pointed out that GCWs will inhabit territories in woodlands
along habitat edges. However, the nature of those
territories (i.e., whether occupied by unmated males, mated
pairs, or successfully reproducing pairs) is unknown.

Effects of isolation on GCWs depend in part on the
dispersal ability of the species. Although GCWstravel
great distances on migration, site fidelity may restrict
breeding season dispersal movements. As patches become more
isolated, local populations of warblers become isolated and
more subject to the deleterious effects of inbreeding.
Furthermore, rates of juvenile returns to birth sites in
many passerine species are low despite high winter
survivorship (Morse 1989). As nesting populations become
more isolated, the ability of returning juveniles to locate
suitable habitat and mating opportunities declines, thus
nullifying programs such as cowbird trapping that try to
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elevate the reproductive success of host species (Mayfield
1983). In addition, the further isolated an area is, the
harder it is for a given area to be recolonized if the
population is extirpated.
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J. CONSERVATIONMEASURES

Current Research: A number of studies of various aspects of
GCWecology are currently in progress. C. Beardinore’s
examination of GCWbehavior (MS in preparation), for
example, will augment those of Kroll (1980) and Sexton
(1987) by providing detailed information on sexual
differences in GCWforaging behavior and foraging substrate
preferences.

Population monitoring projects currently in progress
include studies at the following sites: (1) Camp Bullis
Military Reservation and Friedrich Wilderness Park, Bexar
County (Susan Rust, personal communication); (2) Travis
County Audubon Sanctuary (David Lyter, and Paul Turner,
TPWD, personal communication); (3) Hamilton Pool Natural
Area (Tern Seigenthaler, Austin Parks and Recreation
Department, personal communication); (4) Ft. Hood Military
Reservation (John Cornelius and Tim Hayden, personal
communication); (5) Kerr Wildlife Management Area (Tim
Schumann, U.S. Fish and Wildlife Service, and Verajean
Hatfield, Hatfield Consultations, personal communications),
(6) Lower Colorado River Authority, Wheless and McGregor
Tracts (Sherri Kuhl, LORA, personal communication); (7)
Cypress Creek Watershed, Travis County, Texas Department of
Transportation (Bill Hood, Texas DOT); and (8) Bull Creek
Watershed and 3M Austin Center (DLS Associates, 1990, 1991,
1992). In addition, the Balcones Canyonlands National
Wildlife Refuge (BCNWR), which is being established to
protect endangered species habitat and serve in an
interpretive/educational role, began monitoring GCWs in 1992
on about 3,000 acres and will continue and expand this in
the future.

John Cornelius and Tim Hayden are conducting intensive
studies of GCWpopulation biology at the Ft. Hood Military
Reservation. In 1991 and 1992, this work resulted in the
banding of about 300 GCWs and will set the stage for the
first thorough examination of this species’ population
biology. In addition, a Section 6 project was started at
the Kerr Wildlife Management Area that proposes to determine
the territory size and return rate of GCWs and the
relationship of GCWoccupation of habitat to forest edge and
interior situations.

The Nature Conservancy of Texas and Texas Parks and
Wildlife Department in cooperation with the U.S. Fish and
Wildlife Service have begun a detailed remote sensing study
of the distribution of GCWnesting habitat. Results of this
project should be valuable in monitoring patterns in habitat
availability. A similar study is needed over the entire
migration corridor and wintering range.
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Other Conservation Measures: The U.S. Fish and Wildlife
Service has formed a GCWRecovery Team. This recovery team
will provide advice to the U.S. Fish and Wildlife Service on
conservation of the GCW.

The Balcones Canyonlands Conservation Plan (BCCP) is a
conservation plan (as defined in Section 10(a) of the
Endangered Species Act) that is being developed in Travis
County. The BCCP would set up a system of preserves for the
GCWand other endangered and candidate species along with
other conservation measures. The BCCP is still developing
and has not yet been submitted to the U.S. Fish and Wildlife
Service for approval.

Another protection effort under way in Travis, Burnet,
and Williamson counties is the establishment of the Balcones
Canyonlands National Wildlife Refuge by the U.S. Fish and
Wildlife Service. It is hoped that, in conjunction with the
BCCP and surrounding areas, the Refuge can support a
significant population of GCWs. The refuge has already
purchased 3,500 acres and proposes to be at least 41,000
acres when completed.

Many private landowners in Central Texas have contacted
the U.S. Fish and Wildlife Service for assistance in
determining whether or not GCWhabitat occurs on their
properties and what conservation measures are necessary to
protect the warbler. Several of these individuals are
voluntarily managing their lands to preserve, enhance, and
voluntarily restore GCWbreeding habitat.

Prospects for habitat preservation in southern Mexico
and Central America are not well known. In Chiapas, Mexico,
the Lagunas de Montebello National Park may preserve some
pine-oak woods along the Guatemalan border. The Guatemalan
Congress has recently been considering declaring much of the
Sierra de las Minas as a protected area. In addition, the
Guatemalan Audubon Society is presently negotiating for the
acquisition of an 896 ha preserve in the same mountain range
and an additional preserve near Chelem-ha (Lyons 1990).
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K. EXISTING PUBLIC LANDS WITH GCWHABITAT

A number of public parks, recreation areas, wilderness
areas, and military reservations already protect some GCW
habitat within the breeding distribution (Figure 3,
Table 3). Of particular importance are existing public
lands that already protect large blocks of GCWhabitat.

Foremost among the public lands with large GCW
populations is the 87,800 ha U.S. Army reservation at Ft.
Hood (Coryell and Bell counties). This military base
contains at least 2,786 ha of warbler habitat and represents
the single largest existing habitat area in one ownership.
The 11,152’ ha Camp Bullis military reservation (Bexar
County) also contains GCWhabitat.

Unfortunately, the amount of GCWhabitat present on
most publicly held sites is not well known. Studies to
determine the amount and occupancy rate of GCWhabitat need
to be done. This amount of habitat may be only a small
portion of the total of existing GCWhabitat, but it might
be increased through efforts to improve the quality and
quantity of warbler habitat on state and other public lands.
This approach may also provide a significant future public
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Figure 3. Distribution of some public lands within the breeding
range of the Golden-cheeked Warbler (underlining indicates “GCWs
present”: (1) Possum Kingdom SP, (2) Lake Mineral Wells SP, (3)
Dinosaur Valley SP, (4) Meridian SP, (5) Lake Whitney SP, (6) Naval
Industrial Reservation Ordnance Park, (7) Ft. Hood Military
Reservation ,(8) Colorado Bend SP,(9) Inks Lake and horn
Caverns SPs, (10) Lake Georgetown, (11) Buck WMA, (12) Enchanted
Rock SNA, (13) Balcones Canvonlands NWR, (14) LBJ SP and National
Park, (15) Pedernales Falls SP, (16) Hamilton Pool and Westcave
preserves, (17) Kerr WMA, (18) Guadalupe SP and Honey Creek Ranch
.~NA, (19) Lost Maples SNA, (20) Garner SP, (21) Hill Country SNA

,

(22) CamP Bullis Military Reservation/Friedrich Wilderness Area

,

(23) Kicka~oo Caverns SP, (24) Lake Whitney SPA, (25) Mother Neff
State Park.
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Table 3. Total hectares of some state and federal lands
within the breeding distribution of the golden-cheeked
warbler.

NAME COUNTY TOTAL
HECTARES

STATE LANDS

HILL COUNTRY SNA
LOST MAPLES SNA
BLANCO SPA
PEDERNALESFALLS SP
MERIDIAN SPA
LAKE WHITNEY SPA
INKS LAKE SP
LONGHORNCAVERNSP
GUADALUPERIVER SP
HONEY CREEK RANCHSNA
MOTHERNEFF SP
CEDAR HILL
ENCHANTED ROCK SNA
LBJ STATE HISTORIC PARK
CLEBURNESPA
KERR WMA
KERRVILLE SPA
BUCK WMA
COLOPADO BENDSP
POSSUMKINGDOM SPA
LAKE MINERAL WELLS SP
DEVIL’S SINKHOLE SNA
DINOSAUR VALLEYSP
EAGLE MOUNTAIN SPA
GARNERSP

SUBTOTAL

BANDEPA/MEDINA
BANDEPA
BLANCO
BLANCO
BOSQUE
BOSQUE/ JOHNSON/SOMERVELL
BURNET
BURNET
COMAL/ KENDALL
COMAL
CORYELL
DALLAS
GILLESPIE/LLANO
GILLESPIE
JOHNSON
KERR
KERR
KIMBLE
LAMPASAS
PALO PINTO
PARKER
REAL
SOMERVELL
TARPANT
UVALDE

20,300

FEDERAL LANDS

FT. HOOD MR
CAMPBULLIS MR
LAKE GEORGETOWN
BALCONESCANYONLAND NWR

CORYELL/BELL
BEXAR
WILLIAMSON
TRAVIS/BURNET/
WILLIAMSON

86,800*
11, 152*

5, 000*

3, 500*

SUBTOTAL

TOTAL

* denotes those sites known to have GCWs

2, 148*
870*

42
1, 944*

201*
382
481
256*
775*
917*
104
731
657
293
212

2, 597*
207
849

2,131*
612*

1,162
716
510*
160
568*

106,452

126,752
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relations benefit by reducing pressure on the private
landowner to maintain GCW habitat.

The largest state properties that contain occupied GCW
habitat include Hill Country State Natural Area (Bandera and
Medina counties), Pedernales Falls State Park (Blanco
County), Kerr Wildlife Management Area (Kerr County), and
Colorado Bend State Park (Lampasas County). Numerous
smaller public properties managed by Texas Parks and
Wildlife Department, Lower Colorado River Authority, and
various federal, state, county, and municipal lands also
contain some GCW habitat.
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L. RECOVERY STPATEGY

Before discussing recovery strategy, some terminology
used throughout the remainder of the recovery plan that is
necessary to understand the recovery strategy and recovery
criteria is defined below.

A population is a set of organisms belonging to a
species that is geographically delimited and capable of
freely interbreeding with one another under natural
conditions (Wilson 1975).

A viable population is a population that “maintains its
vigor and its potential for evolutionary adaptation”
(Soul~ 1987) and that “is self-sustaining with minimal
demographic or genetic intervention over the long term’’
(Wilcox 1986).

Focal area is used to mean areas targeted for meeting
the recovery criteria. These areas may consist of a
single population or one or more populations that are
in more or less isolated patches but are interconnected
with other populations through gene flow (that is, a
metapopulation).

This recovery plan assumes that attainment of the
recovery criteria presented in Section II will provide for
long-term maintenance of this species. These criteria
include the following:

(1) Sufficient breeding habitat should be protected to
ensure the continued existence in each of eight
regions, outlined in Figure 4, of at least one
self-sustaining population that is either viable
on its own or through its connection to other
populations. The eight regions were delineated
based on such considerations as geologic,
vegetational, or watershed boundaries. These
regions were also delineated to cover the entire
breeding distribution of the GCW. The population
sizes and arrangements necessary to attain and
maintain viability need to be defined as part of
recovery. Ideally, this criteria should be
accomplished by targeting focal areas that
coincide with public lands to the maximum extent
practicable and by building voluntary
relationships with private landowners to protect
additional habitat needed to assure viability.
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Figure 4. Regions 1-8 for golden-cheeked warbler populatior~.
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(2) If no population in a given region is a viable
population by itself, then there should be at
least one population in the region that is (a)
large enough to be demographically self-sustaining
(though it can be dependent on its connection to
other populations to be genetically viable) and
(b) has the potential for gene flow to be
maintained between the population and at least one
other self-sustaining population so that genetic
viability is provided for.

(3) Sufficient wintering habitat and migration
corridor habitat for this species should be
protected south of the breeding range. The
success of this part of the plan will depend
largely on cooperative efforts among many public
and private entities over several international
boundaries.

(4) Until information is obtained that will determine
the size and arrangement of the populations and
habitat needed for recovery, all existing occupied
GCWhabitat on public areas should be protected.

(5) All of the above conditions should be maintained
for at least 10 consecutive years, so that a high
degree of confidence in the perpetuation of the
conditions is assured.

It is not known if gene flow occurs or could occur
throughout the entire breeding range of the warbler, or
whether gene flow is geographically restricted in certain
areas. For example, GCW’s may be so site tenacious
behaviorally to certain watersheds or other portions of the
breeding range that they would not likely select a territory
in any other part of the breeding range and are, therefore,
geographically limited.

Accurate models for predicting viable population sizes
for specific species are not yet available (Grumbine 1990).
Lande and Barrowclough (1987) suggested that 500 individuals
may at least be the correct order of magnitude for
maintenance of a population. Modeling efforts of Pease and
Gingerich (unpublished MS) indicate that a viable population
for generalized small songbird populations needs to be at
least 500-1000 pairs. A stochastic modeling approach used
by Dennis et al. (1991), however, demonstrates sensitivity
of the extinction process to species-specific demographic
attributes. Soul~ (1987) summarized recommendations by the
contributors to his book, Viable Populations for
Conservation, and suggested a viable population size in the
low thousands for most vertebrates. Although these
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estimates for viable populations are relatively similar, it
demonstrates the difference of opinion on the subject.
Viability of the GCWpopulations will be determined by
research tasks recommended in the recovery outline.

The purpose of recovery is to ensure that the species
can maintain itself for an extended period of time without
intervention. In this regard, the approach should be
cautious; in other words, it would be better to target a few
more pairs than is estimated for recovery than too few pairs
and have the species dwindle to the point of extinction.
This plan recommends against allowing a reduction of
potentially healthy GCWgroups to dwindle to a threshold
level where sustainability and viability have a low
probability.

Fundamental to the recovery strategy is the creation of
a system of protected populations scattered over the present
breeding distribution. In some cases, interconnectivity of
populations is necessary to protect populations against
effects of inbreeding and to provide for recolonization of
sites if local populations are extirpated. Essentially
nothing is known about the dispersal abilities of GCWs.
Consequently, the only way to assure that managed
populations are interconnected is to encourage maintenance
of abundant and scattered patches of habitat outside of the
focal areas. This strategy of identification and
establishment of viable, self-sustaining populations should
include, among other things: (1) research tasks such as the
remote sensing/GIS survey work and ground truthing to locate
existing large patches of habitat; (2) improved public
relations, incentives, assistance, and/or educational
programs designed to increase voluntary protection of
warbler habitat; and (3) methods for establishing and
maintaining public and private management areas in Mexico
and Central America to assure preservation of adequate
habitat along the migration corridor and in the winter
range.

There are several approaches that could lead to the
attainment of the populations and associated habitats. The
approach most likely to succeed is to increase protection of
habitat through enhanced public relations/public education,
incentives, assistance, and cooperative arrangements with
landowners. Coupled with this approach should be
intensified protection and management for the GCWon
existing public lands. Habitat acquisition is an approach
that is available in limited instances, such as in the case
of the Balcones Canyonlands National Wildlife Refuge.
However, direct acquisition of enough habitat to recover
this species is not probable and cannot be viewed, by
itself, as a means of recovering the species. Although it
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-is likely that a combination of these two approaches will be
employed, full recovery will be dependent in large part on
the cooperative efforts of private landowners and public
entities, and an effort should be made to emphasize creative
alternatives at every opportunity.

Research aimed at elucidating various aspects of the
ecology and population biology of the GCWwill be critical
to accomplishing the objective of this plan. In particular,
the results of carefully-designed studies must be available
for designing management techniques and detailed strategies
and evaluating (1) the effectiveness of management
techniques, (2) the appropriateness of the recovery
criteria, ‘and (3) the progress of recovery. Definitive
studies will require more than a single field season.
Collaboration among the various parties conducting research
can maximize the efficiency associated with conducting the
needed GCWresearch.

Federal agencies have a responsibility to comply with
Section 7 of the Endangered Species Act. Specifically, the
Act says “all other Federal agencies shall, in consultation
with and with the assistance of the Secretary, utilize their
authorities in furtherance of the purposes of this Act by
carrying out programs for the conservation of endangered
species and threatened species.” Several Federal agencies
have programs that can contribute to the conservation of the
GCW.

The U.S. Fish and Wildlife Service will coordinate the
implementation of this recovery plan with other recovery
plans and efforts that overlap the range of the GCW both in
Texas and in Mexico and Central America.
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II. RECOVERY

A. OBJECTIVE AND CRITERIA

Objective: The objective of this recovery plan is to
outline steps necessary to recover the golden-cheeked
warbler to the point that it can be removed from the
Endangered and Threatened Species List.

Criteria: The golden-cheeked warbler will be considered for
delisting (removal from the List) when:

(1) sufficient breeding habitat has been protected to
‘ensure the continued existence of at least one
viable, self-sustaining population in each of
eight regions outlined in Figure 4;

(2) if no population in a given region is viable by
itself, then there should be at least one
population in the region that (a) is large enough
to be demographically self-sustaining and (b) has
the potential for gene flow to be maintained
between the population and at least one other
self-sustaining population so that genetic
viability is provided for;

(3) sufficient and sustainable non-breeding habitat
exists to support the breeding populations in #1
above;

(4) all existing GCWpopulations on public lands are
protected and managed to ensure their continued
existence, at least until the optimum and spatial
arrangement of populations needed for long-term
maintenance of the species (viability) is
determined;

(5) all of the above have been maintained for at least
10 consecutive years.

These reclassification criteria are preliminary and may
be revised on the basis of new information (including
research specified by this recovery plan). The size and
location of the populations within the eight regions will be
determined as a result of completion of some of the tasks in
the recovery outline. The estimated date for attaining the
objective of this plan (delisting) is 2008.
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B. RECOVERYOUTLINE

The following is an outline of recovery tasks needed to
attain the objective of this plan. The following section
(C.) includes more detailed information on the tasks.

1.0 Research Needs

1.1 Population Biology

1.11 Determine survivorship, dispersal,
reproductive success, and other population
parameters.

‘1.12 Determine population sizes, etc., necessary
to attain and maintain viability.

1.13 Determine whether gene flow is provided for
among populations.

1.2 Ecology and Behavior

1.21 Study foraging behavior and prey species.
1.22 Study the movements within populations and

during the post-breeding period.
1.23 Study distribution in relation to

productivity.
1.24 Study the relationship of various predators

to GCWreproductive success.
1.25 Determine the rate and extent of cowbird

parasitism and whether it is a threat to
recovery.

1.26 Study the biology and behavior of wintering
and migrating GCWs.

1.3 Habitat Requirements and Availability

1.31 Determine habitat requirements and habitat
selection patterns in the breeding range.

1.32 Study habitat patch size requirements and
determine the effects of disturbance on
reproductive success.

1.33 Determine the effects of urbanization and
other land use practices on patch size
requirements.

1.34 Study the dynamics of hardwood regeneration
in older mixed deciduous-juniper
associations.

1.35 Study habitat requirements of GCWs during
migration and on their wintering grounds.

1.36 Determine current distribution of existing
habitat on private and public land in the
breeding range.
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1.37 Determine locations of the focal areas and
associated habitat.

1.38 Determine size of buffer zones needed to
reduce impacts of urbanization and
agricultural activities.

1.39 Study the effects of management options in
Task 3.0.

1.310 Determine current distribution and
availability of habitat in the winter range
and migration corridor.

1.311 Determine the optimum distribution of areas
to be protected in the winter range and
migration corridor.

1.4 Monitoring

1.41 Monitor target populations.
1.42 Monitor the effects of management tasks in

3.0.
1.43 Develop a post-recovery monitoring plan.
1.44 Monitor habitat and populations in Mexico

and Central America.

2.0 Habitat Needs

2.1 Establish a system of focal areas, and
interconnecting habitat where necessary, within
the eight regions in the breeding range.
2.11 Protect populations on public land.
2.12 Protect populations on private land.

2.121 Locate landowners interested in
voluntarily protecting GCWhabitat.

2.122 Encourage voluntary protection and
improve incentives for voluntary
protection of GCWhabitat.

2.2 Protect habitat in the winter range and along the
migration corridor.
2.21 Identify currently protected areas within

potential GCWwinter and migratory habitat.
2.22 Make contacts, encourage and assist, where

possible, with efforts by governmental and
conservation organizations and individuals
in these countries.

2.23 Identify and encourage funding of
conservation efforts.

2.24 Investigate and encourage options to
protect habitat.
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3.0 Management Needs

3.1 Enhance and maintain quality of GCWhabitat on
public and private lands.

3.2 Maintain hardwood regeneration within GCW
management sites.

3.3 Promote the regeneration of oak-juniper woodlands
in certain areas previously cleared, thinned, or
burned.

3.4 Develop management options for formation of GCW
habitat.

3.5 Adopt management strategies that reduce the impact
of cowbird parasitism and nest predation on GCW
populations.

3.6 Minimize the extent to which GCWs are affected by
agriculture and urbanization.

3.7 Develop management guidelines and provide
technical assistance to landowners.

3.8 Investigate and encourage sustainable development
options for GCWhabitat in Mexico and Central
America.

4.0 Public Information and Education

4.1 Increase public awareness of the importance of the
GCWand natural ecosystems.

4.2 Develop curriculum/media for childhood and adult
natural history/endangered species education.

4.3 Develop and disseminate informative brochures and
pamphlets on GCW management and natural history.

4.4 Develop and provide information and educational
materials for Mexico and Central America.

4.5 Develop demonstration ranches and public areas.

5.0 Regulatory
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C. NARRATIVE OUTLINE FOR RECOVERYACTIONS

1.0 Research needs
Because female GCWs are difficult to observe, typical
habitat is very dense, and nests are extremely cryptic,
many details of the species’ life history have not been
adequately studied. It is also often difficult to
obtain access to census populations on habitats in
private ownership.

1.1 Population biology

1.11 Determine survivorship, dispersal

,

reproductive success, and other population
parameters. Determine rates of population
turn-over, rates of return to the same area
year after year, rates of nesting
productivity, the proportion of mated pairs
and unmated individuals within populations,
and rates and distances of interpopu-
lational movements of adults and returning
juveniles, by means of a mark-recapture
study. This information will be used in
developing viability models (1.12),
determining when viable population targets
for delisting have been met, and assisting
with determining whether gene flow among
populations is provided.

1.12 Determine population sizes, etc., necessary
to attain and maintain viability. Use the
information from 1.11 to develop viability
models and determine population sizes,
amount of area, and necessary distribution
of habitat and populations (including
corridors) needed to assure viable
populations in each of the eight regions.

1.13 Determine whether gene flow is provided for
among populations. Use the information
from 1.11 and 1.12 or gather other genetic
information to determine whether gene flow
is provided for where needed. Gene flow is
closely tied to viability (Task 1.12) and
determining the locations of focal areas
(Task 1.37). A consideration in
determining the locations of target
populations (focal areas) is the potential
for gene flow and enhancement of adaptive
genetic variation. The positioning of the
populations should be evaluated from a
theoretical perspective, but the proposed
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populations and associated habitat need to
be designed with existing populations and
habitat in mind. Area selection should be
influenced by the distance to and location
of other viable or self-sustaining
populations.

1.2 Ecology and Behavior

1.21 Study foraging behavior and prey species

.

Further study of foraging behavior as it
relates to various ecological and physical
aspects of the habitat is needed,
particularly post-breeding foraging
behavior. Other studies are also needed,
such as determining the types and
abundances of prey species as they relate
to vegetation species composition and other
ecological and physical variables that may
influence prey abundance.

1.22 Study movements within populations and
during the post-breeding period. This
information is particularly important in
relation to habitat types and quality and
will be applied to further defining the
habitat requirements of the species. This
task could be done in conjunction with
Tasks 1.11 and/or 1.23.

1.23 Study distribution in relation to
productivity. This study would document the
productivity of GCWs in relation to the
habitat used. It would address questions
such as: (1) are there unmated
individuals, what habitats are they using,
and are they essential for recovery, and
(2) is there a habitat type that is more
productive than others, so that protection
efforts can focus on more productive
habitat. This study should be done in
conjunction with fragmentation studies
(Tasks 1.32 and 1.33).

1.24 Study the relationship of various predators
to GCWreproductive success. Various
predators may have a significant impact on
the reproductive success of GCWs. This
study would document predation rates in
relation to fragmentation and land use
practices.
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1.25 Determine the rate and extent of cowbird
parasitism and whether it is a threat to
recovery. Cowbird abundances, rates of
cowbird nest parasitism, and the effects on
GCW productivity should be identified at
several experimental sites. Then, various
livestock densities and rotational schemes
and other variables should be manipulated
at those sites to determine if there is an
effect on cowbird concentrations, rates of
nest parasitism, and GCWproductivity. In
addition, the effects of fragmentation
should be studied to determine if rates of
cowbird parasitism and GCW productivity are
affected. Adequate evaluation of these
impacts may require several years of study.

1.26 Study the biology and behavior of wintering
and migrating GCWs. Studies are needed of
warbler distribution and movements, and
foraging behavior in their winter range and
migration corridor. Banding stations
should be established at wintering and
migrating sites. Studies should be
coordinated with Mexican and Central
American programs, as well as other
programs such as Partners in Flight, U.S.
Forest Service’s Sister Forest Program, and
Smithsonian research programs.

1.3 Habitat requirements and availability

1.31 Determine habitat reguirements and habitat
selection patterns in the breeding range

.

A definitive study of the habitat
requirements and habitat selection patterns
of GCWs is needed. Previous work has
focused on vegetative structure in suitable
habitat or on foraging substrate
preferences without attempting to examine
potential underlying causal relationships.

This study of the breeding habitat should
include measurements of vegetation
structure/form, warbler foraging behavior
(Task 1.21), warbler movements (Task 1.22),
patterns of warbler abundance (Task 1.23),
and examination of factors influencing
abundance of warbler prey (Task 1.21), GCW
predators (Task 1.24), and nest parasites
(Task 1.25). The importance of water to
the quality of GCWnesting territories
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needs to be clarified. Habitat selection
studies could focus around nest site
selection studies.

1.32 Study habitat patch size reguirements and
determine the effects of patch size on
reproductive success. Expand the research
that has already been done on patch size
requirements. Map locations of territorial
males and, if possible, distributions of
mated pairs and productive pairs in
relation to size and location within the
patches of habitat. This task could be
done in conjunction with Task 1.33.

1.33 Determine the effects of urbanization and
other land use practices on GCWabundance

.

The effects of urbanization and other land
use practices are difficult to treat
separately, however, some of the variables
that might be investigated include:
trails, roads, fence lines, rights-of-way
in urban versus rural situations, low and
high density housing, recreational
activities and developments, commercial and
business development, brush clearing,
increased predators, increased nest
parasitism, noise, and lighting. This task
could be done in conjunction with Task
1.32, especially to determine effects of
land use practices on reproductive success
and the interaction of these effects with
patch size.

1.34 Study the dynamics of hardwood regeneration
in older mixed deciduous-juniper
associations. Long-term monitoring studies
are needed that will provide information on
the plant population biology and the
dynamics of plant succession in central
Texas woodlands. In particular, focus is
needed on the effects of oak wilt and
overbrowsing on hardwood regeneration and
resulting plant population dynamics and
community composition. This study should
also determine browsing levels that would
be compatible with GCW habitat
regeneration. Browsing studies should
include the effects of deer and exotic and
domestic animals.
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1.35 Study the habitat reguirements of GCWs
during migration and on their wintering
grounds. Describe the vegetation species
composition and structure of migration
stop-over points and winter range. This
work will require coordination of field
surveys with remote sensing work designed
to locate extant patches of winter habitat
(Task 1.310).

1.36 Determine current distribution of existing
habitat on private and public land in the
breeding range. The ongoing remote sensing
study of GCW habitat distribution in
central Texas should be completed. The
study should provide maps indicating the
distribution and total area of suitable
habitat on public and private lands in all
counties within the breeding distribution
of the GCW. This study should also search
the periphery of the range in an effort to
detect any habitat where GCWpopulations
might be surviving in counties where the
species is thought to have been extirpated.
This study should also include a measure of
habitat quality and relative density of
GCWs by habitat type.

1.37 Determine the availability and placement of
the focal areas and associated habitat

.

These focal areas should be selected in
such a way as to include habitat that would
meet delisting criteria for at least one
viable, self-sustaining population for each
region. Information should also be used
from research conducted under Task 1.0 to
determine the size and distribution of the
focal areas and the interconnecting
habitat. Preservation of the distribution
of the GCW including the extremities of the
breeding range is part of the recovery
strategy. Focal areas should coincide with
public land to the maximum extent
practicable. A more complete survey of
public lands for GCWs is needed.
Ultimately, there should be well
distributed patches of protected habitat on
public and private lands throughout the
present breeding distribution of the
species. Distribution of dispersal habitat
should also be considered.
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1.38 Determine size of buffer zones needed to
reduce impacts of urbanization and
agricultural activities. The size of the
area needed to support target populations
should consider the need for buffer zones
in some areas to reduce the impacts of
urbanization and agricultural activities.
Information obtained in Tasks 1.1, 1.2 and
1.3 should be used to determine the size of
buffers.

1.39 Study the effects of management options in
Task 3.0. Study the effects of management
options in Task 3.0. Before comprehensive
management guidelines are disseminated,
management options should be tested for
success in both producing GCW habitat and
recolonization by GCWs.

1.310 Determine the current distribution and
availability of habitat in the winter range
and migration corridor. Relatively few
records exist for wintering and migratory
GCW. A thorough exploration of the known
habitat types and other areas of similar
habitat is needed. A remote sensing study
and associated GIS that can be used to
monitor the distribution and rate of change
of suitable winter habitat for the GCW
should be developed. The ground-truthing
for this project should be coordinated with
field survey activities called for in Task
1.35.

1.311 Determine the optimum distribution of areas
to be protected in the winter range and
migration corridor. Based on information
collected in Tasks 1.35, 1.310, and 2.21,
the locations of areas to be managed and
protected should be determined. Where
possible, target areas should coincide with
currently protected areas. While
positioning should be evaluated from a
theoretical perspective, the practicability
and ease of protection should also be
considered.

1.4 Monitoring

1.41 Monitor target populations. Select and
implement a censusing methodology to
monitor target populations in focal areas,
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and in connecting habitat where necessary,
to assist with determination of whether the
delisting criteria have been met. Each
population should be monitored to determine
if they are viable. If possible, this task
should be accomplished by field surveys of
territories during the first part of the
breeding season (mid-March through mid-
May). Design of surveys must provide
unbiased information on dispersion and
density of territories and any other
information necessary to determine if
populations are viable.

1.42 Monitor the effects of management tasks in
3.0. Long-term results of managing GCW
habitat, nest parasites, and nest predators
(Task 3.0) should be monitored. Ideally,
reproductive success and overall survival
of GCWs subjected to the management scheme
should be the gauge to determine if a
management scheme is benefitting the
species.

1.43 Develop a post—recovery monitoring plan

.

The Endangered Species Act requires
implementation of a plan in cooperation
with the States to monitor effectively for
not less than 5 years the status of all
species that have recovered and have been
removed from the Endangered and Threatened
Species List. The post-recovery monitoring
plan should be developed before the species
is delisted.

1.44 Monitor habitat and populations in Mexico
and Central America. Select and implement
a surveying methodology to monitor
populations in the wintering and migrating
areas.

2.0 Habitat Needs

2.1 Establish a system of focal areas and
interconnecting habitat, where necessary, within
the eight regions in the breeding range. It is
intended that the focal areas, where feasible,
will be on existing public lands. In many
instances, however, the amount of habitat
available on public lands will be insufficient to
meet the delisting criteria. In this case, other
methods of providing for the habitat needs of the
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species should be explored, such as conservation
agreements, conservation easements, or land
acquisition from willing sellers. Creation of the
Balcones Canyonlands National Wildlife Refuge
(16,400 ha or 41,000 ac; USFWS 1991) in
conjunction with implementation of the Balcones
Canyonlands Conservation Plan (8,400 ha or 21,000
ac; Butler/EH&A Team 1991) is an example of a
potential focal area that would coincide largely
with public lands.

2.11 Protect populations on public land. This
task (one of the delisting criteria)
requires protection of GCWhabitat
(identified as part of Task 1.37) now
located on public lands (Figure 3, Table
3). This protection should be provided at
least until sufficient information is
available to delineate the focal areas and
associated habitat necessary for long-term
maintenance of the species, determined
under Task 1.37.

2.12 Protect populations on private land

.

2.121 Locate landowners interested
in voluntarily protecting
GCWhabitat. Landowners
within the distribution of
GCWsshould be canvassed to
determine who has an
interest in voluntarily
managing their property in a
way that is consistent with
maintaining viable
populations of GCWs.
Landowners within the focal
areas should be given
priority; however, habitat
outside focal areas may
still be important in
maintaining
interconnectivity through
dispersal behavior.

2.122 Encourage voluntary
protection and improve
incentives for voluntary
protection of GCWhabitat

.

Interested individuals and
agencies should be assisted
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in their efforts to protect
habitat.
Efforts should be
accelerated for providing
landowners with incentives
for preserving GCW habitat
and for investigating and
expanding the options
private landowners can use
to protect and manage GCW
habitat. Incentives could
be in the form of technical
guidance and assistance,
private lands/landowner
assistance programs,
conservation easements, or
state wildlife management
tax exemptions. This effort
should be linked with the
development of educational
curricula and endangered
species habitat management
guidelines so concerned
landowners can be kept as
involved in the recovery
effort as possible (Task
4.3).

2.2 Protect habitat in the winter range and along the
migration corridor. Encourage and assist with
habitat protection efforts in cooperation with the
governments and conservation organizations of
Mexico, Honduras, Guatemala, and Nicaragua. The
methods used need to be tailored to those most
appropriate for each country. Focus should be on
areas identified in Task 1.311.

2.21 Identify currently protected areas within
potential GCW winter and migratory habitat

.

Identify and offer support to ongoing
efforts to protect GCWwinter and migratory
habitat. Encourage studies to identify
potential habitat in other protected areas.
Information from such studies may also be
useful in determining the optimum
distribution of areas to be protected in
the nonbreeding range (Task 1.311).

2.22 Make contacts, encourage and assist, where
possible, with efforts by governmental and
conservation organizations and individuals
in these countries. Various organizations
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and individuals are already working on
issues related to recovery of the GCW. It
would be more efficient to identify those
programs and facilitate protection and
research through established projects.

2.23 Identify and encourage funding of
conservation efforts. Funding
possibilities through programs such as
World Bank, Assistance for International
Development, and the North American Free
Trade Agreement (NAFTA) should be explored.
Funding could be facilitated through
contacts made in Task 2.22.

2.24 Investigate and encourage options to
protect habitat. Creative and sustainable
ways to protect habitat at the private,
local, state, and/or national level should
be encouraged.

3.0 Management

3.1 Enhance and maintain quality of GCW habitat on
public and private lands. Focal areas and
associated habitat should be managed to enhance
and maintain the quality of GCWhabitat. Factors
such as oak wilt, overbrowsing, and cowbird
parasitism may progressively reduce habitat
quality and population viability in focal areas
unless appropriate habitat management procedures
are applied. Appropriate habitat management
procedures should be developed and monitored (Task
1.42) to identify their benefit to the species.

3.2 Maintain hardwood regeneration within GCW
management sites. GCWpopulations should be
protected against the effects of oak wilt and
overbrowsing. Activities, such as moving infected
firewood from place to place, that make oaks more
susceptible to oak wilt should be avoided.
Populations of white-tailed deer, goats, exotic
ungulates, and other browsing animals within GCW
target populations may need to be managed to
ensure hardwood regeneration. The response of
GCWs to these practices should be researched and
monitored, as indicated in Tasks 1.39 and 1.42.

3.3 Promote the regeneration of oak-juniper woodlands
in certain areas previously cleared, thinned, or
burned. In some areas targeted for GCW
populations, enhancement of habitat for GCWs may

53

Page 432 of 659



be desirable. In those areas, where secondary
succession of pure junipers occurs and GCWs are
not present, scattered younger juniper may be
thinned and replaced with hardwood seedlings.
This process should be monitored to see if GCWs
will colonize such managed stands. Conversely,
juniper could also be encouraged in areas where
they have been cut out and where mature hardwoods
remain.

3.4 Develop management guidelines for formation of GCW
habitat. Depending on the results of Task 1.32
and 1.33, it may be advisable to allow adjacent
‘patches of GCWhabitat to coalesce into a single
continuous expanse of habitat or to create edge.
Woodland/grassland interfaces that are irregular
may need to regrow so that the resulting interface
is relatively smooth. Additional fragmentation of
blocks of habitat with trails, roads, fenceline
rights-of-way, or any other type of right-of-way
may need to be avoided.

3.5 Adopt management strategies that reduce the impact
of cowbird parasitism and nest predation on GCW
populations. If the results of Tasks 1.24 and
1.25 indicate that cowbird parasitism or predation
is a threat to the recovery of the GCW, then
methods to reduce the number or productivity of
female cowbirds and potential warbler predators in
the vicinity of GCWpopulations, or otherwise
reduce population-wide rates of nest parasitism
and predation, may be necessary. Experimental
nest predator and nest parasite removal programs
may be appropriate. This approach may be the only
feasible way to maintain productivity of some GCW
populations, although it is considered a short-
term solution. Localized threats may have to be
addressed at some sites where they are seriously
impacting the warbler population. These
determinations can be made on a site-by-site
basis. If predator control is contemplated,
careful consideration should be given to
determining its necessity and ecological impact
prior to implementation.

3.6 Minimize the extent to which GCWs are affected by
agriculture and urbanization. In the interim,
until information is gained from research called
for in Tasks 1.33 and 1.38, the extent to which
GCWpopulations are affected by urban and
agricultural activities that might increase rates
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of predation, nest parasitism, and disturbance of
GCWs should be limited.

3.7 Develop management guidelines and provide
technical assistance to landowners. Interim
guidelines should be formulated to provide
management options a landowner or manager could
adopt that would benefit the species. Especially
included should be how to integrate warbler needs
into existing land management programs. This
could be developed through existing networks such
as the Texas Agricultural Extension Service, the
Soil Conservation Service, Texas Parks and
‘Wildlife Department, or other state, local, and
federal technical guidance programs that reach
private landowners.

3.8 Investigate and encourage sustainable development
options for GCWhabitat in Mexico and Central
America. Various uses such as selective
extraction of medicinal plants may be compatible
with GCW habitat protection. Sustainable
development should be encouraged with the
voluntary cooperation of these countries.

4.0 Public education and information

4.1 Increase public awareness of the importance of the
GCWand natural ecosystems. To accomplish this
task, informative and exciting natural history
programs should be developed for all age groups.
Such programs should acquaint the audience with
typical regional ecosystems. In particular, the
audience should become acquainted with the basic
appearance and natural history of the more common,
more dramatic, and more sensitive local organisms,
including the GCW.

4.2 Develop curriculum/media for childhood and adult
natural history/endangered species education

.

Consult with science and natural history education
specialists to determine the most effective
formats for curriculum packages. Develop multi-
age group curricula. Use existing photographic
material, such as Adams and Adams (1976), to
increase public familiarity with the natural
history and plight of GCWs. Distribute curricula
as appropriate to public and private schools,
college-level programs, and public media outlets.
This effort should be coordinated with other
existing environmental education programs such as
Project WILD.
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4.3 Develop and disseminate informative brochures and
pamphlets on GCWmanagement and natural history

.

Information developed in Task 3.7 should be
provided to landowners. Information may also be
given in workshop format.

4.4 Develop and provide information and educational
materials for Mexico and Central America

.

Information identified in Task 3.8 and others
should be provided to the public, agencies, and
organizations.

4.5 Develop demonstration ranches and public areas

.

‘Using the guidelines developed in Task 3.7,
demonstration areas should be managed where
landowners can observe recovery efforts.
Candidates for such demonstration areas on public
lands might be the Kerr Wildlife Management Area
and the Balcones Canyonlands NWR. Some private
lands may also serve as demonstration areas.

5.0 Regulatory

Habitat should be protected through available
regulatory measures, with particular emphasis placed on
areas likely to be within the focal areas. Large
expanses of oak-juniper woodland judged suitable for
GCWs should be protected. Section 9 of the Endangered
Species Act specifically prohibits the take of an
endangered species without a permit. Section 7 of the
Act requires that Federal agencies consult with the
Service on any action they authorize, fund, or carry
out that may affect listed endangered or threatened
species. Several other Federal, state, and local
regulations (such as the Lacey Act, the Migratory Bird
Treaty Act, Texas Parks and Wildlife regulations, and
the City of Austin Endangered Species Survey Ordinance)
have been implemented specifically for protecting
endangered species.
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III. RECOVERY PLANIMPLEMENTATION SCHEDULE

The Implementation Schedule that follows outlines
actions and estimated costs for the recovery program. It is
a guide for meeting the objective discussed in Part II of
this Plan. This schedule indicates tasks, task priorities,
the responsible agencies, and lastly, estimated costs.
These actions, when accomplished, should bring about the
recovery of the species and protect its habitat. It should
be noted that the estimated monetary needs for all parties
involved in recovery are identified for only a 3 year period
and, therefore, Part III does not reflect the total
estimated financial requirements for the recovery of this
species.

Priorities in column one of the following
implementation schedule are assigned using the following
guidelines:

Priority 1 - An action that must be taken to prevent
extinction or to prevent the species from declining
irreversibly in the foreseeable future.

Priority 2 - An action that must be taken to prevent a
significant decline in species population/habitat quality,
or some other significant negative impact short of
extinction.

Priority 3 — All other actions necessary to meet the
recovery objectives.

Key to Acronyms used in Implementation Schedule

APRD - Austin Parks and Recreation Department
BCCP — Balcones Canyonlands Conservation Plan
DOD - Department of Defense
FWS - U.S. Fish and Wildlife Service

ES - Ecological Services
IA — International Affairs
LE — Law Enforcement
Refuge - Refuges
PA - Public Affairs
Res — Research
MBMO - Migratory Bird Management Office

Guat — Guatemala
Hond — Honduras
LCRA - Lower Colorado River Authority
Mex — Mexico
Nica — Nicaragua
SCS — Soil Conservation Service
TAEX - Texas Agricultural Extension Service
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TFS - Texas Forest Service
TNC - The Nature Conservancy or the Texas Nature

Conservancy
TPWD - Texas Parks and Wildlife Department
SA - City of San Antonio Parks Department
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GOLDEN-CHEERED WARBLER RECOVERY PLAN INPLDIEI’TATION SCHEDULE

PRIOR-
ITY I

TASK
I TASK DESCRIPTION

TASK

DURATION
(YRS)

RESPONSIBLEPASTY COST ESTIMATES ($000)

FWS

OTHER YEAR 1 YEAR 2 YEAR 3REGION PI~2GRAM

11.11

Determine survivorahip,
dispersal, reproductive
success, etc.

8 8
8
8

ES
Refuge

Res
TPWD
DOD

30
10

1
10
20

30
10

1
10
20

30
10

1
10
20

This information is neededfor
task 1.12 and may also need to
be collected later to determine
if delisting criteria are met.

11.35

Study habitat requirements in
Mexico and Central America.

3 9
9
9

ES
IA

NB3~
TEC
Hex

Gust
Nica

Bond

1
10
20
20
20

20

1
10
20
20
20

20

1
10
20
20
20

20

11.38
Determine current distribution
of habitat in breeding range.

2 2 ES
TPWD
TEC

20
15
15

1
10
10

11.37 Determine location of focal
areas.

2 2 ES 5 5 In coordination with Recovery

11.310

Determine distribution of
habitat on the winter range and
migration corridor.

3 9
9
9

ES
IA

NBM~
TEC
Hex

Guat
Bond
Nica

1
15

1
15
10
10
10
10

1
15

1
5
5
5
5
5

1
15

1
5
5
5
5
5

11.311

Determine optimum distribution
of areas to be protected in the
winter range and migration

corridor.

2 9
9
9

ES
IA

TEC
Hex
Guat

Bond
Nica

2
2
2

2
2
2

2
2

12.11

Protect populations on public
land.

ongoing 2
2

ES
Refuges

TPWD

DOD
SA

APRO
LCRA

500
3

16
1
1
3

500
3

16
1
1
3

500
3

16
1
1
3

Coat estimates for refuges
include land acquisition costs
for ECEWE. Coat estimates for

acquiring land for the BCCP are
provided in the Black-capped
Vireo Recovery Plan and are not
duplicated here.
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GOLDEN-CHEEKED WARBLER ~~ERY PLAN IMPLEMENTATION SCHEDULE

PRIOR-
ITY I

TANK
I TASK DESCRIPTION

TASK
DURATION

(YRS)

RESPONSIBLE PARrY COST ESTIMATES ($000)

FWS

OTHER YEAR 1 YEAR 2 YEAR 3REGION PROGRAM

3 ,.~,

Study movementsof GCWs. 2 2
2

ES
Refuge

TPWD
DOD

3
3
3
3

2
2
2
2

May be done in conjunction with
task 1.11 or 1.23.

3 1.26

Study ecology of wintering and
migrating GCWs.

3 9
9
9

ES
IA

MEMO
TNC
Max

Hond
Gust
Mica

10
10
10

5
10
10
10
10

5
5
5

5
5
5
5

5
5
5

5
5
5
5

3 1.43
Develop post-recovery
monitoring.

2 2 ES
TPWD

Develop prior to delieting

3 4.1

Increase public awareness, ongoing 2
2

2

ES
Refuge

PA
TPWD
SCS
DOD
TNC

TAEX
BCCP

15
25

15
10

5
5
5

10
5

2
20

5
5
5
5
5

5
5

1
15

5
5
5
5
5

5
5

3 4.2
Develop curriculum/media on
endangered species.

3 2
2

ES
Refuge

TPWD

30
10
15

15
10

5

5
5
5

73
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GOLDEN-CHEERED WARBLER K A~Y PLAN IMPLEMENTATION SCHEDULE

PRIOR-
ITY I

TASK
I TASK DESCRIPTION

TASK

DURATION
(YES)

RESPONSIBLE PARrY COST ESTIMATES $000)

FWS

OTHER YEAR 1 YEAR 2 YEAR 3REGION PROGRAM

12.121

Locate landowners interested in
voluntarily protecting GCW
habitat.

5 2 ES
TPWD
SCS

TNC

5
5
5

5

5
5
5

5

5
5
5

5

12.122

Encourage voluntary protection
and improve incentives for

voluntary protection of GCW
habitat.

ongoing 2 ES
TPWD

SCS
TNC
TAEX

100
100

100
100

50

100
100

100
100

50

100
100

100
100

50

Cost estimates represent
salaries or partial salaries of

staff conducting technical
assistance.

12.22

Make contacts, encourage and
assist with ongoing conserva-
tion efforts in Mexico and
Central America.

3 9
9
9

ES
IA

MEMO
THO
Mex

Guat
Hond

Mica

3
30

1
5
5
5
5

5

3
30

1
5
5
5
5

5

3
30

1
5
5
5
5

5

12.23

Identify and facilitate funding
in Mexico and Central America.

ongoing 9
9
9

ES
IA

tIBMO

TNC
Mex

Gust
Hond

Mica

2
2
2

2
2
2
2

2

2
2
2

2
2
2
2

2

2
2
2

2
2
2
2

2

13.7

Development guidelines and
provide assistance for
1andc~ners.

ongoing 2
2

ES
Refuge

TPWD
DOD
ECS
TAEX

20
5

50
5

50
50

20
5

50
5

50
50

10
1

40
1

40
40

2 1.12
Determine population sizes and
arangements necessary to attain
and maintain viability.

2 8
8

ES
Res

TPWD

30
2

10

Collect data in 1.11 first.

2 1.21
Study foraging and prey
species.

2 2 ES
TPWD
DOD

15
5
5

15
5
5

2 1.23
Study distribution in relation
to productivity.

3 8
8

ES
Res

TPWD

15
1
5

15
1
5

15
1
5

69
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GOLDEN-CHEEKEDWARELEk ~VERY PLAN IMPLEMENTATION SCHEDULE
________________

PRIOR-
ITY I

TASK
I TASK DESCRIPTION

TASK
DURATION

(YRS)

RESPONSIBLE PARrY COST ESTIMATES($000)

PWS

OTHER YEAR 1 YEAR 2 YEAR 3 C0144EN18REGION PROGRAM

2 1.24
Study relationship of
predators.

3 8
8

ES
Res

TPWD

3
3
3

3
3
3

3
3
3

2 1.25
Determine rate of cowbird
parasitism.

3 2 ES
TPWD

DOD

5
5

5

5
5

5

5
5

5

2 1.31

Determine habitat requirements

in breeding range.

5 2

2

ES

Refuge TPWD
DOD

2
2

2
2

2
2

2
2

Task should be done concurrently
with Tasks 1.21-1.25.

2 1.32

Study patch size requirements

and effects of disturbance.

3 8
8

ES
Res

TPWD
LCBA

2
2

2
2

2
2

2
2

1
1

1
1

2 1.33

Determine effects of land use

practices.

3 2 ES

TPWD
DOD

12

4
5

12

4
5

12

4
5

2 1.34
Study hardwood regeneration 2 2 ES

TPWD

TPS

9
9

9

9
9

9

2 1.38
Determine buffer zones. 2 2 ES

TPWD
DOD

3
3
3

3
3
3

2 1.39

Study effects of management

options in Task 3.0.

3 2

2

ES

Refuge
TPWD
DOD

1

10
3
5

1

10
3
5

2 1.41

Monitor target populations. ongoing 2

2

ES

Refuge TPWD

DOD

5

55

5

5

55

5

2

2 1.42

Monitor the effects of

management tasks.

ongoing 8

8
8

ES

Refuge
Res

TPWD
DOD

3

3
3
3
3

3

3
3
3
3

3

3
3
3
3

/
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GOLDEN-CUKEKED WARBLER ~ PLAN IMPLEMENTATION SCHEDULE

PRIOR-
ITY I

TASK
I TASK DESCRIPTION

TASK
DURATION

(YES)

RESPONSIBLE PARrY COST ESTIMATES ($000)

FWS

OTHER YEAR 1 YEAR 2 YEAR 3REGION PROGRAId

2 1.44

Monitor habitat in Mexico and
Central America.

ongoing 8
8

ES
See

Mex
Oust
Hond
Mica

5
5
5
5
5
5

.

.
.5

5
5
5

2 2.21

Identify currently protected

areas within potential GCW
winter & migratory habitat.

2 9

9
9

ES

IA
MEMO

TNC
Mex

Guat
Hond
Mica

2

2
2
2
2

2
2
2

2

2
2
2
2

2
2
2

2 2.24

Investigate options to protect
habitat.

ongoing 9
9
9

ES
IA

MEMO
TNC
Mex

Gust

Hond

Mica

5
50

1
50

100
100

100

100

5
50

1
50

100
100

100

100

5
50

1
50

100
100

100

100

2 3.1

Enhance and maintain OCW

habitat.

ongoing 2

2

ES

Refuge
TPWD
DOD
SeS

30

20
50
25
20

20

20
50
25
30

20

20
50
25
30

2 3.2

Maintain hardwood regeneration. ongoing 2
2

ES
Refuge

TPWD
DOD

TFS
SCS

1
1

10
5

10
10

5
5
5
5

5
5

5
5
5
5

5
5

2 3.3

Promote regeneration of
habitat.

ongoing 2
2

ES
Refuge

TPWD
SCS
DOD

15
2

15
10

2

10
1

10
5
1

1
1
1
1
1

2 3.4

Develop management options for
formation of GCWhabitat.

ongoing 2
2

ES
Refuge

TPWD
SCS
DOD

1
1
1
1

1
1
1
1

1
1
1
1

71
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GOLDEN-CHEEKED VARBLL. .COVERY PLAN IMPLEMENTATION SCHEDULE

PRIOR-
ITY A

TASK
I TASK DESCRIPTION

TASK
DURATION

(YES)

RESPONSIBLE PARrY COST ESTIMATES ($000)

co#*,xwrs

FWS

OTHER YEAR 1 YEAR 2 YEAR 3REGION PROGRAM

2 3.5

Reduce cowbird parasitism and
predation, if warranted.

ongoing 2
2

ES
Refuge

TPWD
SeS
DOD

1
1

10
5
5

2
2
2
2
2

1
1
1
1
1

2 3.6

Minimize effect of urbanization
& agriculture.

ongoing 2
2

ES
Refuge

TPWD
SCS

BCCP

20
1

1
1

5

20
1

1
1

5

20
1

1
1

5

2 3.8

Investigate sustainable

development options for GCW
habitat in Mexico and Central

America.

ongoing 9

9

ES

IA
TPWD
TNC

Max
Hond
Guat

Mica

5

5
5
5

5
5
5

5

5

5
5
5

5
5
5

5

1

1
1

10

10
10
10

10

2 4.3

Develop and disseminate

brochures.

ongoing 2 ES

TPWDSCS

TAEX

5

55

5

10

105

5

5

55

5

Two years to deve1op~ Second

year costs also reflect printingCOsts

2 4.4

Develop information materials
for Mexico and Central America.

3 9
9

ES
IA

Mex
Hond
Gust
Mica

5
5
5
5
5
5

5
5
5
5
5
5

2 4.5

Develop demonstration areas. 3 2

2

ES

Refuge
TPWD
TEC

1
1
1

2

2
2
2

2

2
2
2

2 5.0
Regulatory ongoing 2

2
2

ES
LE

Refuge

30
30

1

30
30

1

30
30

1

3 1.13
Determine if gene flow is
provided for.

3 8
8

ES
Res

TPWD

30
10

7

Collect data in 1.11 first.

Page 452 of 659



IV. Appendix

List of Commenters 75

Summary of Comments and Service Response 79

74

Page 453 of 659



INDIVIDUALS AND AGENCIES PROVIDING COMMENTSON
THE DRAFT GOLDEN-CHEEKEDWARBLER RECOVERYPLAN

ANDERSON, ROLANDAND THELMA, private property owners

ARNOLD, KEITH A., Professor, Texas A&M University,
Department of Wildlife and Fisheries Sciences

ARROYO, BRYAN, Wildlife Biologist, U.S. Fish and Wildlife
Service

BALTHROPE, WILLIAM D., rancher

BARLOW, JON C., Curator, Department of Ornithology, Royal

Ontario Museum

BERRY, JOHN M., landowner

BESSENT, CHRISTINE, member National Bluebird Society,
participant Bird Atlas of Texas project

BRUNS, DUSTY, Land Manager, Camp Bullis Training Site,

Department of the Army

BUSHONG, LUTHER C. AND LOIS, private landowners

CAVIN, E.D. AND CLAUDIA, Ph.D’s

CLARKE, DON, Gulf Coast Research Group, Patuxent Wildlife

Research Center, U.S. Fish and Wildlife Service

CORNELIUS, JOHN, D.E.H., Fish and Wildlife Branch, HQ III,

Corps of Engineers

CRENWELGE, DENNIS D., Ph.D., Managing Partner, Crenwelge

Livestock Company

DAVIS, JONATHANR., Attorney

DENISON, CHARLESA., rancher

DIERKS, WILLARD and ALICE, landowners and ranchers

GAFFORD, BILL, Concan Sales & Service

GIPSON, LILLIAN, private property owner

HAM, MARSHALLA., Acting Chief, Office of Migratory Bird
Management, U.S. Fish and Wildlife Service
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HAYDEN, TIM, Wildlife Biologist, U.S. Army CERL

HOLLE, DEBORAH, Refuge Manager, Balcones Canyonlands
National Wildlife Refuge, U.S. Fish and Wildlife Service

HOOVER, BILLY, rural landowner

JOHNSON, R. ROY, Senior Ecologist, Johnson and Haight

KUHL, SHERRI, Environmental Protection, Lower Colorado River
Authority

KYLE, WESLEY, private citizen

LADD, CLIFTON, Senior Staff Ecologist, Espey, Huston &
Associates, Inc.

McCLURE, DONALD, rural landowner and rancher

McMULLAN, DEBBIE, rancher

McTEE, CHARLY, General Manager, Texas Wildlife Association

MICHELS, STEPHANIE, landowner

MILLS, G. SCOTT, SWCAEnvironmental Consultants

MINNICH, DONW., Patuxent Wildlife Research Center, U.S.
Fish and Wildlife Service

NAGEL, ARTHURW., President, Riverside and Landowners
Protection Coalition

NORRIS, DWAYNE, landowner and rancher

NORRIS, MALDON, landowner and rancher

O’DONNELL, LISA, Wildlife Biologist, U.S. Fish and Wildlife
Service

ONETH, HARRYW., State Conservationist, Soil Conservation
Service, U.S. Department of Agriculture

PERNER, GINGER and PAUL, rural landowners

POERNER, COL. HOMERW., Camp Buck Ranch, ranch owner and

manager

ROGERS, FRIEDA R., landowner

RUST, SUSAN P., Consulting Ecologist, Stewardship Services
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SCHEELE, GARY, private landowner

SEXTON, CHARLES, Environmental Specialist, City of Austin,

Environmental and Conservation Services Department

STEVENS, CHRISTI, Earth First! Austin

TURNBO, ANN, rancher

TURNBO, HARDY, rancher

WARREN, HENRY J., President, San Saba County Property Owners

Association

WITTS, DAVID A., attorney

WOMACK, JESSY., private landowner

WOOD, WENDELL, property owner
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THE FOLLOWINGINDIVIDUALS’ OR AGENCIES’ COMMENTS
WERERECEIVED AFTER THE AUGUST 31, 1992 DEADLINE

AND WERECONSIDEREDBUT ARE NOT FORMALLY ADDRESSED
IN THIS APPENDIX

ARMSTRONG, BILL, Biologist, Kerr Wildlife Management Area,

Texas Parks and Wildlife Department

BALLEW, HELEN, Project Director, Hill Country Foundation

BUREAUOF RECLAMATION, Department of the Interior

GRZYBOWSKI-, JOSEPH A., Ph.D.

HOHMANN, MR. AND MRS. LEONARD, landowners

KROLL, JAMES C., Ph.D., Stephen F. Austin State University

LANCASTER, W.A., Director of Highway Design, Texas
Department of Transportation

MARSHALL, BARBAPA, landowner, Marshall Cattle Company

PEAVY, DAN C., D.D.S., landowner

STEED, DAVID L., Ph.D., DLS Associates

WILCOVE, DAVID, Ph.D., Senior Ecologist, Environmental
Defense Fund
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PRINCIPAL COMMENTS RECEIVEDON THE
GOLDEN-CHEEKEDWARBLERDRAFT RECOVERYPLAN

This recovery plan was available for technical/public
review in July of 1992. The public comment period ended
August 31, 1992. The Service distributed almost 300 copies
of the draft plan, as well as notifying 144 county managers,
agencies, and individuals by letter that the plan was
available for public review and comment. Comments from 75
individuals or agencies were received by the August 31,
1992, deadline. All comments were considered when
developing the final plan. The Service appreciates the time
that each of the commenters took to review the draft and to
submit their comments.

The comments discussed below represent a composite of
those received. Comments of a similar nature are grouped
together. Substantive comments that question approach,
methodology, or financial needs called for in the draft
plan, or suggest changes to the plan are discussed here.
Comments received that relate to the original listing
decision, general comments about the Endangered Species Act
that did not relate to the golden-cheeked warbler, or
comments regarding simple editorial changes, are not
discussed here. Many favorable, supportive comments were
also received but are not discussed below.

All comments received are retained as a part of the
Administrative Record of recovery plan development in the
Austin, Texas, Ecological Services office.

Comment: How many birds were there in 1973 and how many are
there now?

Service Response: Historical and current population levels
are discussed in the Introduction and Background (Population
Size section) of the recovery plan.

Comment: The government plans to dictate to farmers and
ranchers how they can use their land.

Service Response: The recovery strategy section of the plan
stresses the need to work cooperatively and creatively with
landowners to recover the species. The recovery tasks
outline voluntary protection on the part of private
landowners. In addition, the recovery plan is a planning
document, it does not promulgate any rules or regulations.
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Comment: The government is planning to eliminate goats,
cows, etc.

Service Response: The recovery plan discusses the possible
impact of goats, cows, and other hoofed species on
recruitment of the hardwood component of golden-cheeked
warbler habitat and on cowbird populations. In the recovery
section, research on the impact of these species on
recruitment and cowbird populations is proposed. The
recovery plan does not propose to eliminate these animals.

Comment: Please provide the people of the involved counties
practical ‘information for preserving this species. The
USFWS should work with landowners on this project.

Service Response: The recovery strategy calls for “enhanced
public relations/public education”. The Service agrees that
informing landowners and managers is an important point and
has added a task that specifically addresses the development
and dissemination of informative brochures and workshops on
management for golden-cheeked warblers. Tasks 2.121 and
2.122 refer to encouraging voluntary protection by private
landowners. The Service would like to be contacted by
landowners who are interested in protecting habitat, so that
suggestions can be made and compatible uses can be
discussed.

Comment: The Service should recognize that many landowners
do preserve habitat for warbiers and other wildlife.

Service Response: The Service recognizes this fact.
However, it was inadvertently left out of the Conservation
Measures section in the draft plan. A new paragraph was
inserted in the final plan discussing this matter.

Comment: The reference to an “intensified enforcement
effort” should be dropped.

Service Response: The wording of Task 5.0 Regulatory was
changed.

Comment: Habitat must be preserved on public lands as well.

Service Response: This is part of the delisting criteria.
The focal areas should use public lands to the maximum
extent practicable. GCWpopulations on public land may
count toward the viable, self-sustaining populations called
for in the recovery criteria.
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Comment: Whether this particular plan succeeds or not will
eventually depend on the preservation of migration routes
and wintering grounds.

Service Response: In designing the recovery tasks, the
Service tried to treat the migration and wintering habitat,
and the breeding habitat with equal importance. For every
major type of task on the breeding ground, a similar or
complementary task for the migration and wintering habitat
was included. To strengthen this concern, the Service added
tasks under monitoring, management, and public information
and education to be carried out in Mexico and Central
America. ‘In addition, an effort will be made to coordinate
with other ongoing conservation programs in Mexico and
Central America and to facilitate funding, training,
equipping, and communicating with Mexican and Central
American biologists.

Comment: A male golden-cheeked warbler was reportedly
observed by a qualified ornithologist in the mountains of
Queretaro, Mexico in early January 1972. A more thorough
examination of the wintering range is needed.

Service Response: This sighting is unknown to the drafter
of the plan and to the Service. We are contacting the
commenter for more information. Task 1.310 was augmented to
include determining the current wintering and migrating
distribution and examining other potential habitat areas.

Comment: Determining what kind of disturbance the golden-
cheeked warbler can tolerate, particularly in regard to the
edge vs. interior debate, is the most important point in
establishing management policies for the GCW.

Service Response: The Service recognizes that this is an
important point and tasks 1.23, 1.31, 1.32, 1.33, and 1.38
address this issue.

Comment: With territories averaging 2-4.2 ha/pair on
tracts, extrapolations to state-wide estimates become highly
suspect.

Service Response: The size of an average territory is not
used to determine the range-wide population estimate.
Instead, an estimate of density (usually pairs or males per
100 ha) is used, which is often derived from a transect line
or point count. The reason density estimates are used is
that territories are not usually contiguous or continuous
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and a certain amount of unoccupied habitat is included in
the density estimate. Likewise, estimates of potentially
suitable habitat for the golden-cheek include habitat that
is not occupied.

Comment: We do not have information to justify brown-headed
cowbird management.

Service Response: No other summary or study of the impact
of brown-headed cowbird parasitism on golden-cheeked
warblers has been done since Pulich’s work. In his Kendall
County study area, 28 nests were studied to conclusion. Of
those, 19 ‘nests were parasitized. Out of those 19 nests, 3
golden-cheeked warblers and nine cowbirds fledged. The 9
unparasitized nests produced 12 GCWfledglings. In a
summary of all nests Pulich looked at both in his study and
museum specimens (n=61), he found 39% were parasitized.
Pulich (1976) also points out that the success rate of GCW
nests (27%) is the lowest of all the other wood warblers he
investigated. The above information suggests that GCWs are
impacted by cowbirds. To what degree this affects the
productivity of GCWs is not known. Recovery task 1.25
addresses this research need. Other recovery efforts,
particularly management efforts, should incorporate
consideration of the results of the cowbird research.

Comment: The recovery plan did not identify the focal
areas.

Service Response: The Service does not believe that we have
all the information necessary on which to base that
decision. Therefore, gathering that information was made
one of the recovery tasks.

Comments: The amounts of money and the agencies responsible
mentioned in the implementation schedule probably will not
or can not commit to these projects or amounts.

Service Response: The implementation schedule is a planning
tool. It does not commit any agency or any agency’s money
to a task. It can be used to prioritize tasks, estimate
costs, and serve as a basis for requesting endangered
species appropriations. The tasks or ideas put forward in
recovery plans are implemented as time and money is
available.
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Comment: Research focused on developing prescriptions for
restoring a “natural landscape” reflective of some past time
would seem to be the most efficient direction to take in
addressing the needs of this bird and the rest of the biota
dependent on the same ecosystem.

Service Response: Although species specific, several of the
tasks in both the research and management sections may
provide information applicable to restoring “natural
landscapes”. The Service is also interested in landscape-
level biodiversity.

Comment: ‘Are the tasks prioritized? Research on habitat
needs and management are far more important than on single
species biology.

Service Response: The tasks are prioritized as 1, 2, or 3
as defined in the introduction to the implementation
schedule. Research on habitat and management are important,
but some life history information is usually needed to
determine what is recommended to protect or manage a
species.

Comment: The recovery plan treats all counties within the
range of the golden-cheeked warbler the same. Rapid
urbanization does not apply to several of the counties
within the range.

Service Response: Habitat loss due to urbanization and
certain agricultural practices is the primary threat to the
existence of the warbler. Urbanization along the Waco-
Austin-San Antonio corridor is an immediate threat.
However, Pulich (1976) and Wahl et al. (1990) documented the
loss of habitat in rural settings also. For purposes of
recovery, the threat from urbanization is often considered
more serious than agricultural activities because habitat is
permanently removed and is usually replaced by structures of
some sort. Also the secondary impacts of noise, lighting,
expanded infrastructure, urban predators, etc. in urban
areas may have an additional negative impact on GCWs and
their habitat. In agricultural areas, cleared habitat may
be able to be restored and secondary impacts are usually not
increased over what is already existing.
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Comment: The plan proposes to encourage the growth of
juniper.

Service Response: The plan proposes to encourage the
protection and growth of GCWhabitat which is an oak-juniper
woodland in areas needed for recovery. The plan proposes to
encourage the growth of juniper in limited areas that have
the hardwood vegetation species composition and structure
similar to what warblers use as a demonstration to see if
warbler habitat can be restored and used by the species.
The plan does not propose to encourage the growth of
monoculture juniper or the conversion of open pastureland to
GCWhabitat.

Comment: Habitat preservation for GCWs should be
demonstrated on public lands and ranches.

Service Response: A task that would develop public and
private demonstration areas was added to the Public
Information and Education Section of the recovery outline.

Comment: Notify only persons with potential habitat on their
property -- not a massive distribution to unaffected people.

Service Response: Through the tasks listed under Public
Information and Education, the Service proposes to develop
and disseminate information on how to recognize golden-
cheeked warbler habitat, what management activities a
landowner can use to enhance and/or protect habitat, and
what activities are compatible with GCWs. This information
may be distributed through brochures, workshops and/or
contacts with technical assistance programs of involved
agencies. The primary audiences will be those that have
potential habitat or opportunities to promote conservation
of GCWs.

Comment: The plan should be based on a thorough knowledge
of the biology of the species.

Service Response: Recovery plans outline what is needed to
recover a species. Rarely do we know enough about a species
during the initial development of a recovery plan to
definitively state what strategies are needed to recover a
species. It is not unusual for research to be the primary
need for recovery in the early stages of conservation work,
and its importance in devising effective management
techniques should not be underestimated. Recovery planning
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-is a continuous process, and plans are amended and revised
as necessary to incorporate research results and include
more site specific, management—oriented tasks as they are
devised.

Comment: The recovery plan offers no guidance or priority
for the management of the species.

Service Response: Development of management guidelines for
the species were recommended in the Management Needs tasks
of the draft Recovery Plan; however, in the final plan the
Service has made this a separate task and put additional
emphasis on management guidelines by also including
dissemination of this information in the Public Information
and Education tasks.

Comment: If the estimate of warblers is as the plan
suggests, 13,800 territories, and if recovery is requiring
only 7,500 breeding pairs, then it appears that thousands of
warblers could be killed and we would still achieve
recovery.

Service Response: The 13,800 territories is an estimate
based on density estimates in certain specific localities
and then extrapolated over the estimated habitat acreage
projected by ground-truthed Landsat imagery. Territories
may or may not be occupied by mated males, and mated males
may or may not actually breed and produce young.
Additionally, there are difficulties associated with making
population estimates as discussed on page 17. After much
consideration, the figure of 7,500 breeding pairs was
dropped from the recovery criteria, as well as, the 15
populations. Instead the plan now uses at least one viable,
self-sustaining population per eight regions in place of the
above two former recovery criteria. The eight regions were
delineated based on geology, vegetation, and watershed
boundaries. This strategy preserves the current
distribution of the species. The numbers and spatial
arrangement of populations needed to assure viability of the
populations and the ability of the populations to sustain
themselves has yet to be determined and is a recovery task.
In addition, warblers cannot be taken under the provisions
of the Endangered Species Act as long as they are listed.
Before the species is delisted the Service should have a
more specific idea of the numbers needed to maintain the
species for the long-term. In addition, the other delisting
criteria should also be met to achieve recovery.
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Comment: Pulich’s 1962 estimate of 18,385 pairs of GCWs
should be the minimum recovery goal.

Service Response: The recovery criteria have been changed.
The number of warblers and other factors needed to provide
self-sustaining, viable populations will be determined after
completion of several tasks in the plan.

Comment: Not enough emphasis has been placed on bringing
other branches of the federal government into compliance
with the Endangered Species Act. The Army has been helpful
in their efforts, but other agencies such as the Soil
Conservation Service, the Army Corps of Engineers, and U.S.
Dept. of Agriculture are likely agents of GCW habitat
destruction.

Service Response: Federal agencies under Section 7 of the
ESA must consult if their action “may affect” an endangered
species. This is a legislated responsibility. Federal
agencies are also responsible for utilizing “their
authorities in furtherance of the purposes of [the] Act by
carrying out programs for the conservation of endangered
species...”. Federal agencies are identified in the
Implementation Schedule where they can assist with various
research, management, and education tasks.

Comment: Some discrepancies or confusion exists in Table 3
and the discussion of Pulich’s population estimates.

Service Response: We have added extra clarification on
these two points in the final plan.

Comment: The goal of showing the 15 populations to be
genetically interconnected is unlikely to occur.

Service Response: This was changed in the final plan. The
plan now indicates that if populations are not viable
without genetic interconnectedness then the “potential for
gene flow” should be maintained. What is necessary to
provide that potential will be determined through tasks in
the Recovery Plan.

Comment: The birds have been around for 125 years, they
should be smart enough to find other places to nest.

Service Response: Golden-cheeked warblers are habitat
specialists and are found only in only about 31 counties in
Texas. Studies have shown that most small songbirds inhabit
all habitat that is suitable for their life requirements.
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The elimination of one territory within that habitat results
in the affected pair moving to another already occupied
territory or to less suitable habitat where they fail to
reproduce. If the displaced pair goes to already occupied
habitat then they either out compete the pair in residence
or fail to reproduce. If the pair in residence is moved out
then they try to out compete a third pair or fail to
reproduce. The net result is the loss of one pair. In
other words there are limited places to nest successfully.
Golden-cheeked warblers were first described from Texas in
1865. The species was first described by science in 1860
from a specimen taken in Guatemala in 1859. As described in
the text of the plan the golden-cheeked warbler probably had
its origin during the Wisconsin glacial period, about 20,000
years before the present.

Comment: A major part of this recovery plan should target
monies and research to improve the overall range conditions
and thereby improve the quality of GCWhabitat. The SCS
could and should handle this kind of program.

Service Response: The goal of recovery plans are to
conserve particular species in their ecosystems. Resources
for carrying out these plans are limited, and therefore a
major part of the recovery plan is focussed on actions that
will directly benefit the species. However, the Service
believes that improving the overall range conditions of the
Edwards Plateau is an admirable goal and would benefit many
species; and while this covers a broader goal than the GCW
recovery plan, implementation of this recovery plan may
contribute to the broader goal. The Service would be glad
to work through the SCS or any other entity to benefit
species and ecosystems of concern and has identified the SCS
as a responsible party in several tasks in the
implementation schedule.

Comment: Is a single continuous expanse of habitat (read
juniper) necessary?

Service Response: No. A continuous expanse of all juniper
is not golden-cheeked warbler habitat. It must also have
the other elements described in the Background section. A
single, continuous expanse of habitat is not intended for
recovery. Instead, what the recovery plan says is that the
larger expanses of habitat should be given priority for
protection efforts.
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Comment: Captive breeding was not considered.

Service Response: Captive breeding has an important role in
recovery of some endangered species, but we do not currently
believe it is necessary or justified for the recovery of the
golden-cheeked warbler. It was not considered because the
habitat for the golden-cheeked warbler is still present.
The species is not to the point where captive breeding is
needed to augment the natural populations. Captive breeding
is also an extremely costly endeavor. If in the future
captive breeding does seem to be necessary then the Service
will consider including it in the recovery efforts.

Comment: Prior to the implementation of the recovery plan
there should be a social, economic, and environmental study
made and approved through the public hearing process.

Service Response: Recovery plans are excluded from the
National Environmental Policy Act (NEPA) process. However,
implementation of tasks in a recovery plan is subject to the
NEPA process. Public hearings may be held if an
Environmental Impact Statement is required to implement
various parts of this recovery plan.

Comment: Would a property owner lose the rights to use his
property forever if they are granted a conservation
easement?

Service Response: There are many different levels of
protection and conditions associated with conservation
easements. Each one is tailored to habitat protection needs
and concerns of the landowner.

Comment: Would access to and the use of public lands and
parks be denied in an effort to protect potential habitat?

Service Response: There are compatible uses associated with
GCW habitat. Camping, hiking, bird watching, and fishing in
established public areas are not likely to affect GCWs.
However, there are some exceptions to this general
statement, such as bird watchers repeatedly playing GCW song
tapes to elicit GCWresponses, which may adversely impact
the birds.
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Description
Least Terns are the smallest North
American terns.  Adults average 8 to
10 inches in length, with a 20 inch
wingspan.  Their narrow, pointed
wings make them streamlined flyers.
Males and females are similar in
appearance.  Breeding adults are gray
above and white below, with a black
cap, black nape and eye stripe, white
forehead, yellow bill with a black or
brown tip, and yellow to orange legs.
Hatchlings are about the size of ping-
pong balls and are yellow and buff

with brown mottling.  Fledglings
(young birds that have left the nest)
are grayish brown and buff colored,
with white heads, dark bills and eye
stripes, and stubby tails.  Young terns
acquire adult plumage after their first
molt at about 1 year, but do not
breed until they are 2 to 3 years old.
The Least Tern’s call has been
described as a high pitched “kit,”
“zeep,” or “zreep.”  

Distribution 
and Habitat
There are three subspecies of the
Least Tern recognized in the United
States.  The subspecies are identical
in appearance and are segregated on
the basis of separate breeding ranges.
The Eastern or Coastal Least Tern
(Sterna antillarum antillarum),
which is not federally listed as endan-
gered or threatened, breeds along the
Atlantic coast from Maine to Florida
and west along the Gulf coast to
south Texas.  The California
Least Tern (Sterna
antillarum browni),
federally listed as endan-
gered since 1970, breeds
along the Pacific coast
from central California to
southern Baja California.
The endangered Interior
Least Tern (Sterna antil-
larum athalassos) breeds
inland along the Mis-
souri, Mississippi, Col-
orado, Arkansas, Red, and Rio Grande
River systems.  Although these sub-
species are generally recognized,
recent evidence indicates that terns
hatched on the Texas coast sometimes
breed inland.  Some biologists specu-
late that the interchange between
coastal and river populations is
greater than once thought.

The Interior Least Tern is 
migratory, breeding along inland
river systems in the United States 
and wintering along the Central
American coast and the northern
coast of South America from
Venezuela to northeastern Brazil.
Historically, the birds bred on sand-
bars on the Canadian, Red, and Rio
Grande River systems in Texas, and

on the Arkansas, Missouri, Mississippi,
Ohio and Platte River systems in
other states.  The breeding range
extended from Texas to Montana and
from eastern Colorado and New Mex-
ico to southern Indiana.  It included
the braided rivers of Oklahoma and
southern Kansas, salt f lats of north-
west Oklahoma, and alkali f lats near
the Pecos River in southeast 
New Mexico.   

Today, the Interior Least Tern
continues to breed in most of the
major river systems, but its distribu-
tion is generally restricted to the less
altered and more natural or little dis-
turbed river segments.  In Texas, Inte-
rior Least Terns are found at three

reservoirs along the Rio Grande
River, on the Canadian River in the
northern Panhandle, on the Prairie
Dog Town Fork of the Red River in
the eastern Panhandle, and along the
Red River (Texas/Oklahoma bound-
ary) into Arkansas.

Nesting habitat of the Interior
Least Tern includes bare or sparsely
vegetated sand, shell, and gravel
beaches, sandbars, islands, and salt
f lats associated with rivers and reser-
voirs.  The birds prefer open habitat,
and tend to avoid thick vegetation
and narrow beaches.  Sand and
gravel bars within a wide unob-
structed river channel, or open flats

Interior Least Tern 1

Interior Least Tern
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along shorelines of lakes and reser-
voirs, provide favorable nesting habi-
tat.  Nesting locations are often at the
higher elevations away from the
water’s edge, since nesting usually
starts when river levels are high and
relatively small amounts of sand are
exposed.  The size of nesting areas
depends on water levels and the
extent of associated sandbars and
beaches.  Highly adapted to nesting
in disturbed sites, terns may move
colony sites annually, depending on
landscape disturbance and vegetation
growth at established colonies.

For feeding, Interior Least Terns
need shallow water with an abun-
dance of small fish.  Shallow water
areas of lakes, ponds, and rivers
located close to nesting areas are 
preferred.

As natural nesting sites have
become scarce, the birds have used
sand and gravel pits, ash disposal
areas of power plants, reservoir
shorelines, and other manmade sites.

Life History
Interior Least Terns arrive at breed-
ing areas from early April to early
June, and spend 3 to 5 months on 
the breeding grounds.  Upon arrival,
adult terns usually spend 2 to 3
weeks in noisy courtship.  This
includes finding a mate, selecting a
nest site, and strengthening the pair
bond.  Courtship often includes the
“fish flight,” an aerial display involv-
ing aerobatics and pursuit, ending in
a fish transfer on the ground
between two displaying birds.
Courtship behaviors also include nest
preparation and a variety of postures
and vocalizations. 

Least Terns nest in colonies,
where nests can be as close as 10 feet
but are often 30 feet or more apart.
The nest is a shallow depression in
an open, sandy area, gravelly patch,
or exposed flat.  Small twigs, pieces
of wood, small stones or other debris
usually occur near the nest. 

Egg-laying begins in late May,
with the female laying 2 to 3 eggs
over a period of 3 to 5 days.  The
eggs are pale to olive buff and speck-
led or streaked with dark purplish-
brown, chocolate, or blue-gray
markings.  Both parents incubate the
eggs, with incubation lasting about
20 to 22 days.  The chicks hatch
within one day of each other and

remain in the nest for about a week.
As they mature, they begin to wander
from the nest, seeking shade and
shelter in clumped vegetation and
debris.  Chicks are capable of f light
within 3 weeks, but the parents con-
tinue to feed them until fall migra-
tion.  Least Terns will renest until
late July if clutches or broods are lost.

Activities of the Interior Least
Tern during the breeding season are
limited to the portion of river near
the nesting site.  Nesting adults
defend an area surrounding the 
nest (territory) against intruders, 
and terns within a colony will 
defend any nest within that colony.
When defending a territory, the incu-
bating bird will f ly up giving an
alarm call, and then dive repeatedly
at the intruder.

The breeding season is usually
complete by late August.  Prior to
migration, the terns gather at staging
areas with high fish concentrations.
They gather to rest and eat prior to
the long flight to southern wintering
grounds.  Low, wet sand or gravel
bars at the mouths of tributary
streams and floodplain wetlands are
important staging areas.  Interior
Least Terns often return to the same
breeding site, or one nearby, year
after year.

Nesting success of terns at a 
particular location varies greatly from
year to year.  Because water levels
fluctuate and nesting habitats such as
sandbars and shorelines change over
time, the terns are susceptible to
habitat loss and frequent nest and
chick loss.

The Interior Least Tern is pri-
marily a fish-eater, feeding in shallow
waters of rivers, streams, and lakes.
The birds are opportunistic and tend
to select any small fish within a cer-
tain size range.  Feeding behavior
involves hovering and diving for
small fish and aquatic crustaceans,
and occasionally skimming the water
surface for insects.  

In portions of the range, shore-
birds such as the Piping and Snowy
plovers often nest in close proximity.
The Piping Plover is listed as Threat-
ened by the U.S. Fish and Wildlife
Service.

Threats and Reasons 
for Decline
Channelization, irrigation, and the
construction of reservoirs and pools
have contributed to the elimination

of much of the tern’s natural nesting
habitat in the major river systems of
the Midwest.  Discharges from dams
built along these river systems pose
additional problems for the birds
nesting in the remaining habitat.
Before rivers were altered, summer
flow patterns were more predictable.
The nesting habits of the Least Tern
evolved to coincide with natural
declines in river f lows.  Today, f low
regimes in many rivers differ greatly
from historic regimes.  High flow
periods may now extend into the nor-
mal nesting period, thereby reducing
the availability of quality nest sites
and forcing terns to nest in less than
optimum locations.  Extreme fluctua-
tions can inundate potential nesting
areas, f lood existing nests, and dry
out feeding areas. 

Historical f lood regimes scoured
areas of vegetation, providing addi-
tional nesting habitat.  However,
diversion of river f lows into reser-
voirs has resulted in encroachment of
vegetation and reduced channel width
along many rivers, thereby reducing
sandbar habitat.  Reservoirs also trap
much of the sediment load, limiting
formation of suitable sandbar habitat.  

In Texas and elsewhere, rivers
are often the focus of recreational2 Interior Least Tern

Least Tern chicks
© TPWD Glen Mills

Nesting area and foraging site on the Canadian River
© Bruce C. Thompson
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activities.  For inland residents, sand-
bars are the recreational counterpart
of coastal beaches.  Activities such as
fishing, camping, and ATV use on and
near sandbar habitat are potential
threats to nesting terns.  Even sand
and gravel pits, reservoirs, and other
artificial nesting sites receive a high
level of human use.  Studies have
shown that human presence reduces
reproductive success, and human dis-
turbance remains a threat throughout
the bird’s range.

Water pollution from pesticides
and irrigation runoff is another
potential threat.  Pollutants entering
rivers upstream and within breeding
areas can adversely affect water qual-
ity and fish populations in tern feed-
ing areas.  Least Terns are known to
accumulate contaminants that can
affect reproduction and chick sur-
vival.  Mercury, selenium, DDT deriva-
tives, and PCBs have been found in
Least Terns throughout their range at

Interior Least Tern 3

levels warranting concern, although
reproductive difficulties have not
been observed.

Finally, too little water in some
river channels may be a common
problem that reduces the birds’ food
supply and increases access to nest-
ing areas by humans and predatory
mammals.  Potential predators
include coyotes, gray foxes, raccoons,
domestic dogs and cats, raptors,
American Crows, Great Egrets, and
Great Blue Herons.  

Recovery Efforts
State, federal, and private organiza-
tions throughout the United States
are collaborating to census the birds,
conduct research, curtail human dis-
turbance, and provide habitat.  Con-
tinued monitoring of confirmed and
potential colony sites is underway to
assess population status and repro-
ductive success.  Protective measures,
including signs and fences, are being
implemented to restrict access to sites
most threatened by human distur-
bance.  Vegetation control at occupied
sites, chick shelter enhancement,
predator control, pollution abate-
ment, and habitat creation/restoration
at unoccupied sites are management
strategies used to benefit Interior
Least Tern populations.

Biologists continue to assess
habitat availability and quality
throughout the bird’s range in Texas,
and identify essential habitat for
management and protection.
Recently, in a cooperative effort
between the Texas Parks and Wildlife
Department, National Park Service,
International Boundary and Water
Commission, Comision Internacional
de Limites y Aguas, Oficina de Ecolo-
gia Estado de Coahuila, and City of
Del Rio, warning signs in both Span-
ish and English were erected to
inform visitors about the effects of
human disturbance on the terns.
Also, the National Park Service
recently initiated annual status sur-
veys for Interior Least Terns at Amis-
tad NRA.  Finally, public information
campaigns concerning Least Tern con-
servation are a vital part of the
recovery process.

Where To See 
Interior Least Terns
Falcon State Park near Falcon Heights
in Zapata County (956) 848-5327,
Amistad National Recreation Area
near Del Rio in Val Verde County

(830) 775-7491, and Gene Howe
Wildlife Management Area near 
Canadian in Hemphill County 
(806) 323-8642 offer visitors the
opportunity to see and learn more
about the Interior Least Tern.  
Often, the best opportunity to see 
the birds is by boat.  Please remem-
ber that human disturbance during
the nesting season reduces reproduc-
tive success and threatens survival.
The terns should be viewed from a
distance with binoculars or spotting
scope.

How You Can Help
Interior Least Terns and other colo-
nial nesting shore and water birds
(plovers, herons, egrets, spoonbills,
ibis, gulls, and skimmers) often nest
on sandbars and islands.  These areas
offer protection from predators, but
the birds are still vulnerable to
human disturbance.  Since the hot
sun can quickly kill small chicks and
unhatched eggs if the adults are
flushed from the nest, you can help
by staying off sandbars and islands
and away from flats and shorelines
where birds are nesting.  Also, when
adults are flushed from the nest, the
eggs or young are more vulnerable to
predation.  Nesting areas maintained
as bird sanctuaries are identified by
official signs.  If you want to observe
the birds, bring binoculars and stay a
safe distance away so you don’t dis-
turb the birds.  Pets and livestock
should also be kept off these areas
while the terns are nesting.  Remem-
ber that state and federal laws pro-
tect migratory and endangered birds,
and harassing them at any time is
illegal.

You can be involved in the con-
servation of Texas’ nongame wildlife
resources by supporting the Special
Nongame and Endangered Species
Conservation Fund.  Special nongame
stamps and decals are available at
Texas Parks and Wildlife Department
(TPWD) Field Offices, most State
Parks, and the License Branch of
TPWD headquarters in Austin.  Con-
servation Passports, available from
Texas Parks and Wildlife, are valid
for one year and allow unlimited
access to most State Parks, State Nat-
ural Areas, and Wildlife Management
Areas.  Some of the proceeds from
the sale of these items are used to

Dam on the Brazos River
© TPWD 

Banding Least Terns
© Bruce C. Thompson Page 471 of 659
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protect habitat and to provide public
information concerning endangered
species conservation.  Conservation
organizations in Texas welcome your
participation and support.

For More Information 
Contact
Texas Parks and Wildlife Department
Wildlife Diversity Branch
4200 Smith School Road
Austin, Texas  78744
(512) 912-7011 or (800) 792-1112

or
U.S. Fish and Wildlife Service
Ecological Services Field Office
10711 Burnet Road, Suite 200
Austin, Texas  78758
(512) 490-0057
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ABSTRACT 
 
The purpose of this project was to develop a design that will create an island environment 
for the nesting habitation of the Interior Least Tern, an endangered species.  The U.S. 
Army Corps of Engineers (USACE) and the bird�s habitat and nesting requirements set 
forth the following design criteria for the team: 

• Island surface area about 0.8 to 1.2 ha (2 to 3 acres) 
• Concentrated in the center of the channel   
• Island should have gently sloping, sandy beaches 
• Less than 10% vegetation 
• Withstand high flows 

 
Diverting and manipulating flow by implementing a structure or structures to promote 
sediment deposition within the center of the Arkansas River near Jenks, Oklahoma was 
investigated.  Both physical and computer modeling were used to explore the 
development of these hydraulic structures.  Each experimental method has its own 
strengths and weaknesses and the utilization of more than one method provided 
verification of the overall feasibility of the designs.  Based on the data and results 
gathered during the testing phase, a rectangular riprap structure followed by a chevron 
riprap structure open to the flow was selected as the final design.  Recommendations for 
implementing the structure along with a cost analysis for the materials and labor required 
to construct the structure are reported herein.  Because of the large expense involved in 
the implementation of the design structure, it is strongly recommended that a small 
prototype be built and tested in or near the straight reach of the Arkansas River adjacent 
to 121st Street south of Jenks, Oklahoma. This will allow for final design verification 
without affording the total expense of the project. 
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INTRODUCTION 
 
The purpose of this project was to develop a design that will create an island environment 
for the nesting and habitation of the Interior Least Tern.  The creation of this island is 
expected to facilitate the recovery of this endangered species.  The 2002-2003 Oklahoma 
State University Biosystems Engineering Senior Design Team was selected by the U.S. 
Army Corps of Engineers (USACE) Tulsa District to analyze and propose a solution to 
the problem.   
 
The Interior Least Tern was listed as an endangered species in 1985, with a total 
population estimated at 5000.  Channelization, irrigation, and construction of reservoirs 
and pools have drastically depleted the nesting habitats used by the Least Terns.  The 
U.S. Army Corp of Engineers has done various studies on the habitation and breeding 
styles of the least tern species in the Arkansas River area in order to devise a plan to 
stabilize the species in that area.   
 
Analysis into the possibility of implementing a structure or structures in the river to divert 
and manipulate flow to promote sediment deposition within the center of the channel was 
conducted by the team.  The analysis was accomplished through several testing methods 
to determine a possible design structure that creates an island habitat for the birds.  The 
structures that best served in the manipulation of the river mechanics for island creation 
are discussed in detail herein. 
 
 
STATEMENT OF PROBLEM 
 
A solution to problem must conform to a variety of specifications determined both by the 
habitation preferences of the Least Tern and by the U.S. Army Corps of Engineers.  
These criterion include location, flow conditions, island design specifications, and cost 
limitations. 
 
 
Location 
 
The island habitat should adhere to the following location criterion.  The location 
boundaries are the Arkansas River natural channel from Keystone Dam to Muskogee, 
Oklahoma.  An ideal location is one that is not be too close to the dam, where excess 
scouring can occur, and not too far downstream, where excess sediment can deposit. 
 
 
Flow Conditions 
 
The design of the island habitat should be such that the listed conditions should occur at 
the following flow rates: 

• The average flow conditions to maintain proper scour around the island and 
prevent land bridging are 710 m3/s (25,000 cfs).  
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• The minimum flow conditions to maintain proper scour around the island and 
prevent land bridging are 57 m3/s (2,000 cfs). 

• The maximum flow conditions to scour vegetation from the top of the island are 
1130 m3/s (40,000 cfs).  Investigation of the feasibility of scouring the island will 
be done to determine if it will be a reasonable maintenance procedure, or if it will 
degrade the remaining structure of the island beyond reasonable expectations. 

• The island design should be able to withstand a flood event of 1700 m3/s (60,000 
cfs). 

 
 
Island Design Considerations 
 
The design of the island habitat should conform to the following criteria.  The surface 
area of the island should be 0.8 to1.2 ha (2 to 3 acres) and should be concentrated in the 
center of the channel.  The island should have gently sloping sandy beaches, less than ten 
percent vegetation, and should withstand high flow conditions.   
 
 
Cost Limitations 
 
No specified cost limitation was provided by the USACE as a guideline for the project.   
However, the proposed solution should fall within reasonable limits, resulting in a 
feasible and practical design for implementation. 
 
 
BACKGROUND INFORMATION ON LEAST TERNS 
 
As previously mentioned, the least tern is currently on the endangered species list.  An 
intensive literature review was conducted to determine the specific characteristics of the 
terns in order to gain knowledge to successfully recover the species.   
 
 
Habitat Requirements 
 
The Interior Least Tern is migratory and breeds primarily on sandbars, sandbar islands, 
and lake and reservoir shorelines in lower and mid-American rivers and lakes.  The 
breeding season in these areas ranges from arrival in late May through the end of August 
(Sidle, 1990).  They usually nest on elevated areas away from the edge of the water.  
Least terns prefer habitations with very little or no vegetation; however, pieces of 
driftwood are often utilized for protection shelter on islands where it is available.  The 
birds are colonial, and they often return to a particular site for consecutive breeding 
seasons (Keenlyne, 1986).  Numbers of nests in a specific area vary from year to year and 
month to month due to river level fluctuations causing variations in island widths and 
heights.  Least terns feed on forage fish of two to eight centimeters in length and may rely 
on distance from food sources for determining a suitable nesting habitat (Keenlyne, 
1986). 
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Changes in Habitat Conditions 
 
Use of artificial habitats such as sand and gravel pits and dredged islands has increased 
due to the reduction of islands caused by constructing dikes and other systems in many 
rivers (Sidle, 1990).  Because of the nature of the tern�s habitat requirements, careful 
consideration must be used in selecting an island design that will be environmentally 
stable over a long period of time, and it must also be a habitat that the birds will 
consistently use each season.  

 
 

PREVIOUS ISLAND DESIGN CONSIDERATIONS 
 
A literature review was conducted on the previous attempts for preserving island habitats 
to explore possible options to implement a successful design.  The first investigation into 
literature consisted of searching for past ideas that would support a cost effective, long-
term preservation of the design structure resulting in an island.  However, this research 
proved that this type of preservation had not been previously performed.  Previous 
attempts primarily consisted of labor intensive and expensive methods of preserving the 
habitats. 
 
 
Missouri River Project 
 
Several projects have been proposed and implemented in the Missouri River between the 
Niobrara River and Ponca, Nebraska by the Army Corp of Engineers Omaha Division.  
The 1993-1995 Plan for Habitat Improvement for the Interior Least Tern and Piping 
Plover was finalized in May 1993, and it consisted of a ten-year plan, in which suggested 
activities would be researched and implemented to improve breeding of these species.   
 
Many of the projects analyzed by the Omaha Division involved the repair of previously 
used habitats.  Twenty sites, ranging from 0.01 to 20 ha (1.3 to 49 acres), were selected to 
develop for habitats.  These sites were chosen based on final elevations of 0.3 to 0.6 m (1 
to 2 ftt) above the water surface elevation during high range flows of 1090 m3/s (38,500 
cfs) (Meuleners, 1994).  The vegetation was mechanically leveled and the islands were 
capped with 0.6 m (2 ft) of sand.  Shoreline Erosion Arrestor bags were used on the 
upstream and channel sides of the islands to prevent erosion.  Biological as well as 
socioeconomic repercussions were evaluated for the habitation rehabilitations.  Various 
alternatives were considered for different aspects of the project.  Alternatives for 
mechanically controlling vegetation were chemical clearing, hand clearing, burning, and 
flow manipulations.  Instead of bulldozing the islands for recapping, the expensive 
alternative of dredge capping was considered (Meuleners, 1994).    
 
Additionally, the implementation of floating islands and bulldozing low-elevation islands 
were also considered (Meuleners, 1994).  The success of floating islands for least tern 
habitation was not known at the time the document was written.  These islands had been 
installed in two test areas before the 1993 breeding season, but the birds did not use them 
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during that first season of their existence (Meuleners, 1994).  No information was found 
listing the success or failure of the prescribed projects.   
 
 
Arkansas, Canadian, and Red Rivers Study 
 
The U.S. Army Corp of Engineers Tulsa District conducted a study in July 2002 resulting 
in the Management Guideline and Strategies for Interior Least Terns.  Long-term 
strategies of the document were to develop and maintain islands with suitable nesting 
habitat by implementing various methods and to evaluate and monitor the project impacts 
(USACE-TD, 2002).  In addition, short-term strategies were developed to initiate steps 
for achieving the long-term goals and to provide immediate relief to the birds.  These 
strategies include releases of floodwater to scour islands for vegetation removal, dredging 
of current islands to replenish sand deposits, and providing appropriate water releases 
from reservoir dams when possible to ensure optimal nesting conditions for the terns 
(USACE-TD, 2002).  Season pool plans will be executed for Keystone to allow for 
minimum flow requirements during the late part of the nesting season (USACE-TD, 
2002).  Plans have also been devised for water conservation and water operations 
regarding water supply, water quality, and hydropower.   
 
 
Zink Island Habitat 
 
Zink Island is a manmade island on the Arkansas River near the 21st Street bridge in 
Tulsa, Oklahoma.  A photograph of the island showing least tern activity is shown in 
Figure 1.   
 

 
Figure 1: Zink Island in 1995 
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The Tulsa Audubon Society has done an annual study for the last decade to determine 
patterns in fledged young and nests on the island.  The survey extends from the middle of 
May through the middle of July, the majority of the breeding season for the species.  The 
results show a dramatic decrease in the number of fledged young per nest from 1.44 in 
1992 to 0.35 in 2002 (Harwood, 2002).  The dramatic decrease in breeding rates is 
largely due to excessive vegetation growth on the island that discourages the birds from 
nesting and breeding at this location, yet the presence of Canadian geese and occasional 
flooding were also noted as possible threats that caused a decrease in the number of 
fledged young found.  It is unknown whether or not the island would see increased use if 
the vegetation were greatly reduced. 
 
 
ANALYSIS OF NESTING HABITAT CONDITIONS 
 
The Tulsa Division provided the design group with an airboat inspection of the Arkansas 
River ranging from Jenks, Oklahoma to several miles past the bridge at Bixby, 
Oklahoma.  The tour consisted of visiting different habitations frequently used by the 
least terns during the 2002 breeding season.  Various reasons for frequent use included 
sparse vegetation, gently sloping banks, surface areas consisting of at least 0.4 ha (1 
acre), and locations separated from adjacent river banks such as islands.  Two of the well-
used islands are shown in Figure 2.   
 

  
Figure 2: Some Examples of Good Islands Used for Least Tern Habitation 

 
The tour also consisted of observing several habitations that were not used by the terns 
for breeding.  Various reasons for lack of use included land bridging of the island, heavy 
vegetation, steep banks, and human recreation.  Some examples are shown in Figure 3. 
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(a)                                                                          (b) 

Figure 3: Some Examples of Islands Not Used by Least Terns for Habitation Due to 
(a) Heavy Vegetation and (b) Human Recreation 

 
 
ORIGINATION OF DESIGN CONCEPT 
 
A jetty is a rock structure that extends almost perpendicularly from the bank into the river 
to divert flow and prevent erosion (Fischenich, 2003).  These structures are generally 
used within straight stretches of river and are efficient due to the relatively small amount 
of material needed for their construction. 
 
Riprap is used extensively in the stabilization of riverbanks.  Additionally, it provides 
protection from scour for a variety of hydraulic structures.  The average diameter of the 
rock used in these applications is dependent on the characteristics of the river it is being 
used in or the hydraulic structure it is protecting.  Use of a mixture of rock with a 
determined average diameter is recommended to provide proper settlement of the 
structure and less opportunity for structure movement caused by water flow.  The riprap 
structure allows for flow manipulation to decrease erosion of the banks (Frizell, 2003).  
 
These concepts could be used for designing a structure to build and maintain an island.  
The single jetty structure symmetrically doubled would provide a chevron shape to 
manipulate the flow of the river and cause deposition in the middle of the river for island 
formation. 
 
 
METHODS OF DESIGN ANALYSIS 
 
The design strategy followed in this project utilized a system of checks and balances in 
determining the overall feasibility of design considerations.  Several methods of 
simulation were used to verify the validity of the design.  The initial studies were 
conducted using a stream trailer to simulate the flows and particle movement in the river.  
A physical scale model consisting of a concrete flume provided more accurate results 
with the use of similitude modeling.  The final design concept developed by the physical 
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modeling analysis was further verified using two-dimensional computer modeling 
analysis. 
 
 
Stream Trailer Design Method 
 
After careful investigation of previous design attempts in other environmental conditions 
and of basic hydrodynamic prototypes used for various projects, several basic design 
considerations were selected and tested.  A rudimentary examination of the possible 
design concepts was performed using a stream trailer to simulate river flow.  The stream 
trailer was available for use from the Oklahoma State University Biosystems and 
Agricultural Engineering Department. 
 
 
Description of Stream Trailer Design Method 

The first set of tests involved the basic setup of the stream trailer without any alterations. 
Finely crushed buttons in the stream trailer represented sand particles.  These buttons 
were molded into a riverbed with a normal slope symmetric on both sides.  Gravel was 
set up in various arrangements in the center for flow manipulation, and two test flows, 3.2 
x 10-4 and 1.6 x 10-4 m3/s (2.5 and 5 gpm), were used to approximately simulate typical 
river conditions.  Particulate was introduced into the initial flow to critique and analyze 
the formation of islands.  
  
It was determined that the flow should originate from the center of the streambed rather 
than at the sides for more accurate design analysis.  PVC pipe was used to extend the 
original flow outlet to the middle of the bed.  Also a thin tarp was placed over the 
riverbed particulate to keep the sides of the channel and the riverbed stable throughout 
the experiment.  The main design considerations and their respective setups are outlined 
in the following sections. 
 
 
Results of Stream Trailer Design Method 

A variety of designs were tested using this method with varying success.  The designs 
that provided the most promising results are detailed below. 

Preliminary Design 1. The first design consideration consisted of two inverted V�s 
placed in the center of the river channel.  The shaping and spacing of the gravel caused 
sediment to fall out behind the gravel, forming an island in the center of the river channel.  
The channel upstream of the structure was straight, so the flow would evenly hit the tip of 
the first riprap frontally.  The shape of the gravel was a triangular structure with a wide 
base that gradually becomes narrow towards the top.  A picture of design simulation 
produced in the stream trailer is shown in Figure 4.  Figure 4 illustrates the deposition of 
material that occurred in the center of the channel with scour on either side. 
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Figure 4: Stream Trailer Simulation of Preliminary Design 1 

Preliminary Design 2.  The second design consideration consisted of two inverted V�s 
placed in the center of the river channel.  The gravel was shaped in the same triangular 
structure as preliminary design 1.  Both sides of the riverbed were reinforced with 
triangular shaped gravel structures with the points toward the inside of the river channel 
to concentrate all flow to the center of the river.  A picture of design simulation produced 
in the stream trailer is shown in Figure 5. 
 

 
Figure 5: Stream Trailer Simulation of Preliminary Design 2 
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Preliminary Design 3.  The third design consideration was similar to preliminary design 
1 in that it consisted of two inverted V�s placed in the center of the river channel.  The 
second structure had the point of the V facing in the downstream direction.  Deposition of 
material occurred in the center of the channel with scour on either side. 

Preliminary Design 4.  The fourth design consideration is similar to Design 2 except the 
point of the second structure is facing downstream, resembling Design 3.   
 
 
Discussion of Stream Trailer Design Method Results 

The methods used for stream trailer testing were not accurate enough for design 
verification.  Because the dimensions of the models were not scaled correctly to portray 
the prototype dimensions.  Therefore the results of this testing procedure were used only 
to determine possible designs that could be further tested using other methods.  
 
Both preliminary designs 1 and 3 appeared to be reasonable based on the location of the 
deposition and scour.  These designs yielded the most promising results and were used as 
the basis for the designs tested using physical scale modeling.   
 
 
Physical Scale Model Design Method 
 
The stream trailer analysis provided initial design concepts that could be considered as 
possible solutions for the project.  However, it was necessary to develop a testing method 
that would render a more exact analysis of the design considerations.  The USDA- 
Agricultural Research Service (ARS) Hydraulic Engineering Research Unit located 
adjacent to Lake Carl Blackwell in Stillwater, Oklahoma houses a variety of hydraulic 
testing resources available for the research purposes of this project.  A setup for physical 
scale modeling of the Arkansas River was provided at this facility. 
 
 
Description of Physical Model Design Method 

The apparatus and the theory used in this method are described in the following section. 
The calibration and modeling parameters that were determined during initial testing are 
described in detail as well.  
 
Concrete Flume.  A concrete flume with dimensions of 29 m (96 ft) long by 1.8 m (6 ft) 
wide by 2.4 m (8 ft) tall was utilized in this procedure.  The flume consisted of a 21 m 
(70 ft) straight reach of usable testing area.  The north side of the flume allowed the 
experiments to be viewed from above, while the south side of the flume allowed the 
model to be viewed just below eye level.  Two windows located in the south wall of the 
flume permitted a better view of the model and easy access to the model. Tracks were in 
place on the top of the flume walls for a gondola structure that was used to set up 
structures in the flume and analyze results without disturbance of the bed material.  A 
maximum flow rate of 0.08 m3/s (3 cfs) through a 0.1 m (4 in) orifice plate was available 
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for the flume.  Flow rates for testing could be adjusted using the pressure differential of a 
manometer and a calibration table relating pressure to flow for the orifice plate.  Concrete 
sand with an average diameter of 0.6 mm (0.024 in) was utilized as the bed material.  
 
Regime Theory of Modeling.  The Lacey regime theory is a method of dimensional 
similitude used for self-formed channels.  It states that width is directly proportional to 
the square root of the flow rate, and depth is directly proportional to the cubed root of the 
flow rate (Henderson, 1966).  These conditions result in scaling equations of  
 

Xr = Qr
1/2 

 
and  

 
Yr = Qr

1/3 

 
for the horizontal and vertical components, respectively.  These yield scaling factors of 
165 for Xr and 40 for Yr.  The width and flow rate for the model, which are shown in 
Table 1, were calculated based on this theory.  The theory also assumes that the bed 
material of the model is the same dimension as the bed material of the prototype 
(Henderson, 1966).  To match the ideal island height of 8.5 feet, a model height of 
approximately 2.55 inches was targeted for each design.    
 

Table 1: Flow rates and depths for the prototype and the model 
Prototype Model 

Flow Rate, Q (m3/s) Depth (m) Flow Rate, Q (m3/s) Depth (m) 
1700 3.7 6.2 x 10-2 0.09 
1130 3.0 4.2 x 10-2 0.08 
710 2.4 2.6 x 10-2 0.06 

 
Calibration of the Flume.  The sand was leveled in the flume bed using a screed 
attached to the gondola.  This was repeated for each testing procedure to ensure that the 
same conditions existed in each analysis.  The flume was properly calibrated at each of 
the flow rates before actual testing was started to ensure accuracy of the model.  This was 
done through bed and water surface profile analyses, which are shown in Figure A-1 of 
Appendix A.   
 
Determination of Modeling Parameters.  Initial studies were done to determine the 
parameters of the physical model.  It was found that two designs could be tested at a time 
without interference with each other.  The structures needed to be left overnight or for 
approximately 15 hours to allow sediment deposition and scour to occur.  Several 
materials were tested for use as the structure material and gravel ranging from 0.03 to 0.1 
m (1 to 4 in) in diameter was determined to be the most suitable material for use in the 
flume.  The designs were constructed, and initial flow rates relating to 40,000 cubic feet 
per second were continuously run through the flume to simulate river flow for island 
development.  It was later determined that flow rates relating to 1700 m3/s (60,000 cfs) 
would provide better simulation due to the size of the bed material. 
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Progression of Design Ideas.  The design structures tested in the flume began with the 
most feasible designs determined in the stream trailer testing.  The angles, heights, and 
spacing of the basic two chevron designs were adjusted to determine the impact of each 
characteristic.  The orientation of the chevrons in the channel and the number of 
structures in each design were also adjusted to determine their respective impacts on 
island development and scour positioning.  Finally the shape and slope of the design 
structures were adjusted to determine the impact on island formation. 
 
Confetti Analysis.  In order to observe how the design structures affected the velocities 
of the flow approaching and leaving the structures, confetti was introduced into the flume 
for several of the designs.  The confetti was distributed across the flume upstream of the 
structures.  Pictures were taken at approximately three second intervals to analyze the 
movement of water over the structures.  This allowed for a rough estimation of how the 
surface velocities changed with the structures. 
 
 
Results of Physical Model Design Method 

A variety of structures incorporating different design concepts were testing using the 
model.  All of the designs tested are outlined in the following sections and the specific 
details of each design are listed in Appendix A. 
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Designs 1a – 7b.  The first sixteen designs utilize structures in the shape of chevrons 
combined in different numbers, orientations, and spacings.  Although these designs 
provide varying island lengths and scour positions, they are listed together because they 
all produce results that left a shallow pool or gap in the center of the deposited formation.  
This can be seen in Figure 6, which shows the results of design 2a. 
 

 
Figure 6: Physical Modeling Simulation of Design 2a 
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Design 8a.  This design used a variation on the preceding attempts.  Two chevrons were 
used in this design and were spaced 1.2 m (4 ft) apart.  The first chevron was a straight 
horizontal line with a width of 0.3 m (1 ft).  The second chevron was in a �V� shape with 
an angle of 90 degrees and a width of 0.8 m (32.5 in).  Both had heights of 0.06 m (2.5 
in), with the middle of the second chevron slightly lower to increase sediment movement 
across it.  The resulting island dimensions were a length of 3.7 m (12 ft), a width of 0.254 
m (10 in), and a height of 0.05 m (2 in) from the water surface.  Scouring occurred at the 
front and sides of the design at a depth of 0.1 m (5 in) from the water surface with a 
width of 0.18 m (7 in).  The design after testing is shown in Figure 7. 
 

 
Figure 7: Physical Modeling Simulation of Design 8a 
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Design 9a.  This design is similar to design 8a, with the spacing changed from 1.2 m (4 
ft) to 0.9 m (3 ft) between the chevrons.  The resulting island dimensions were a length of 
3.4 m (11 ft), a width of 0.18 m (7 in), and a height of 0.05 m (2 in) from the water 
surface.  Scouring occurred at the front and sides of the design at a depth of 0.15 m (6 in) 
from the water surface and a width of 0.2 m (8 in).  The design after testing is shown in 
Figure 8. 
 

 
Figure 8: Physical Modeling Simulation of Design 9a 
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Design 9b.  This design was similar to design 8a with the width of the first chevron 
extended to 0.6 m (2 ft).  The resulting island dimensions were a length of 3.7 m (12 ft), a 
width of 0.4 m (17 in), and a height of 0.08 m (3 in) from the water surface.  Scouring 
occurred at the front and sides of the design at a depth of 0.14 m (5.5 in) from the water 
surface with a width of 0.15 m (6 in).  The design after testing is shown in Figure 9. 
 

 
Figure 9: Physical Modeling Simulation of Design 9b 
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Results of Confetti Analysis 

The result of a confetti analysis performed on one of the design structures is shown in 
Figure 10.  A definite separation of the confetti was exhibited on most of the analyses.  
This shows a large decrease in velocity over the structures that will likely result in 
sediment deposition in the actual river.   
 

Figure 10: Confetti Surface Velocity Test after 3 Seconds 
 
 
Discussion of Physical Model Design Results 

The greatest limitation of the model is its inability to accurately display the proper 
amount of sediment deposition.  The average particle size of the sand used in the model is 
larger than the average particle size found in the Arkansas River.  The model is unable to 
move the sediment to heights that would accurately portray island height development.  
Therefore the physical modeling results can be used to determine only the placement of 
sediment and the position of scour that would occur, not the height of deposition.   
 
Designs 1a-7b consistently contained large gaps in the middle of the deposition area, 
which does not lead to an effective solution to the problem because it would be possible 
that the least terns would not utilize this type of island.  Therefore, these designs should 
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not be considered as possibilities for a suitable final design.  Design 8a, 9a, and 9b all 
utilized variations of a similar design.  Design 9a yielded the best results because it 
produced a wider island than design 8a and, although the island created by design 9b was 
considerably wider, the island from 8a was much more consistent in its deposition area.  
The two-dimensional and three-dimensional surface graphs for design 9a are shown in 
Figures A-2, A-3, A-4, and A-5 of Appendix A. The design schematics for the final 
flume design, design 9a, are shown in Figures B-1 and B-2 of Appendix B.   
 
 
Computer Model Design Method 
 
A two-dimensional computer modeling program was used to further analyze the validity 
of the best design determined using physical scale modeling.  The model was developed 
at the National Center for Computational Hydroscience and Engineering at the University 
of Mississippi.  The model software is still in its Beta version and has not yet been 
introduced onto the market due to final system changes that are being implemented.   
 
 
Description of Computer Model Design Method 

The two dimensional depth-averaged mass and momentum governing equations used in 
the program are  
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where h is depth of flow, u and υ are longitudinal and transverse velocity components, x 
and y are spatial coordinates in the longitudinal and transverse directions, t is time, g is 
the acceleration of gravity, η is water surface elevation, ρ is water density, τxx and τyy are 
normal turbulent stresses in the longitudinal and transverse directions, τxy and τyx are 
shear stresses, τbx  and τby are bed shear stresses in the longitudinal and transverse 
directions, and fcorr is a Coriolis parameter (Khan, 2001).  The bed shear analyses were 
performed using  
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                                                   huvt *17.0 κ=  

where vt is turbulent eddy viscosity.  The model uses a numerical scheme to solve the 
momentum equations using a quadrilateral mesh system (Khan, 2001). 
 
 
Results of Computer Model Design Method 

The velocity and shear analyses resulting from the computer modeling are shown in 
Figures C-1, C-2, and C-3 of Appendix C.  The scaled velocity analysis of the Arkansas 
River is shown in Figure C-4 of Appendix C.  The sediment analyses of the flume and 
river were not performed during modeling due to complications in the program. 
 
 
Discussion of Computer Model Design Results 

The computer modeling reinforced the conclusions drawn in physical scale modeling 
regarding the validity of design 9a.  Low or no velocity occurred over the central region 
between and following the structures where sediment deposition is expected to occur.  
Relatively high shear occurred evenly on the sides of the structure indicating a continual 
flow through this area that will decrease the possibility of land bridging. 
 
 
ASSESSMENT OF TESTING RESULTS 
 
Three design methods were utilized in determining a feasible solution to the problem.  
Each design method has its own strengths as well as weaknesses and the utilization of 
more than one method provided verification of the overall feasibility of the designs.  The 
discussion of the different designs shows that varying success was obtained from the 
solutions.  The designs that appeared to be suitable in the stream trailer proved to be 
ineffective when tested in the more precise physical model.  This led to the development 
of a design variation that proved to be quite effective; utilizing a straight riprap structure 
followed by a chevron structure.  This design provided the proper scour conditions and 
deposition in the required areas of the river channel.  Further verification of the position 
of scour and velocity using the computer model was also obtained.  
 
In order to determine if the velocities over the top of the island are high enough to scour 
vegetation from the island, velocity was calculated and compared to permissible 
velocities for grassed waterways (USDA-SCS, 1954).  The empirical calculations of the 
expected velocities through the use of Manning�s equation show that the velocities will 
be sufficient to scour the island of sparse vegetation during flows of 1130 m3/s (40,000 
cfs).  However, if dense clumps of vegetation occur on the island, flows of 1700 m3/s 
(60,000 cfs) will be necessary for complete removal of vegetation. 
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RECOMMENDATION 
 

The following is a recommendation of the design solution that should be implemented to 
solve the least tern habitation problems.  The location of the island, the description of 
design structure, the implementation of design structure, and a cost analysis have been 
developed so that the USACE may determine the feasibility of utilizing the design 
structures in the Arkansas River or other rivers to aid in recovery of the Least Tern 
habitat and species population.       
 
 
Location of Island 
 
The proposed location of the island structure is in Tulsa County within the section of the 
river adjacent to 121st Street south of Jenks, Oklahoma, as shown in Figure 11.  This 
location is ideal for several reasons.  It is centered in a straight section of river channel, 
which will cause the flow to evenly distribute itself on either side of the structure upon 
initial impact.  A large tributary, Polecat Creek, feeds into the river upstream of the 
location providing a source of food for the birds.  Additionally, the City of Tulsa is 
considering financial assistance with the construction of an environmental refuge for the 
least tern species in this area. 
 

Figure 11: Proposed Location of Island 
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Descriptions of Design Structure 
 
The final design schematic is shown in Figures D-1 and D-2 of Appendix D.  The 
schematic is the scaled up prototype version of the final design with the addition of 1.5 m 
(5 ft) of tow below the front of each piece of the structure to prevent undercutting and 
degradation of the structure.  Riprap diameter of 0.76 m (2.5 ft) is recommended for the 
structure.  This was calculated based on the Colorado State University (CSU) procedure 
(Haan, 1994).  The equations used in this procedure are 
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where η is stability factor, η� is channel wall stability factor, τmax is maximum shear on 
the channel bank, γ is specific weight, λ is the stream line angle, α represents the 
sideslope angle, and φ is the angle of the repose (Haan, 1994).   Since the CSU equations 
are typically used to calculate riprap for bank stabilization, the λ angle was tripled to 
account for riprap placed in the middle of the river channel.  The safety factor (SF) was 
determined to be 1.3 for our design structures.  Stabilization of the banks on either side of 
the structure is also recommended based on the increased velocities expected on either 
side of the structure shown in the velocity profiles from the computer modeling. 
 
 
Implementation of Design  
 
The structure should be implemented during low flow conditions of the late summer 
months.  Construction in August or September would provide minimal interference with 
nesting of the least terns due to the small overlap with the typical nesting season.  It 
would also provide easier access to the river for construction due to the lower flows 
typical of the later season, and would allow for a longer period to establish the initial 
island.  It was not possible to estimate sediment deposition time using the testing 
procedures, but full deposition can be expected to occur before the habitation period of 
the following nesting season.  Allowing a full year for the island to develop would make 
it feasible for Keystone Dam to release a series flows greater than or equal to the 
necessary 1130 m3/s (40,000 cfs). 
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Cost Analysis 
 
An approximation of $50 per cubic yard was used to determine the cost of design 
material and construction (Bass, 2003).  This results in a total cost of $270,000.  Because 
of the large expense involved in implementation of the design structure, it is strongly 
recommended that a small prototype be built and tested in or near the proposed location.  
This will allow for final design verification without affording the total expense of the 
project. Setting a limit of $10,000 for the cost of materials and construction, the 
dimensions of a riprap structure would be 13 m (43 ft) wide by 3 m (10 ft) long by 0.9 m 
(3 ft) high for the front structure and 17 m (56 ft) wide by 3 m (10 ft) long by 0.9 m (3 ft) 
high for the rear structure. In order to reduce installation time and the use of heavy 
machinery, Quikrete® was proposed as the design structure material of a small prototype. 
The use of Quikrete® and a limit of $10,000 would allow for a structure with dimensions 
of 9.3 m (30.5 ft) wide by 2.1 m (7 ft) long by 0.76 m (2.5 ft) high for the front structure 
and 12 m (40 ft) wide by 2.1 m (7 ft) long by 0.76 m (2.5 ft) high for the rear structure.  
The small prototype would be best served if it were installed on an existing low-level 
island. This would allow the design structures to be verified and for the existing island to 
be stabilized.  
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Figure A-1: Flume Water and bed Surface Profiles  
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 Figure A-2: Top View of Final Flume Design 
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 Figure A-3: Three Dimensional View of Final Flume Design 
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 Figure A-5: Three Dimensional View of Final Flume Design after Testing 
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APPENDIX B: FINAL DESIGN DRAWINGS OF FLUME DESIGN 
STRUCTURES 
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Figure B-1: Top View of Design Schematic for Flume Structure 
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Figure B-2: Side View of Design Schematic for Flume Structure 
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APPENDIX C: COMPUTER MODEL TESTING RESULTS 
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Figure C-1: Computer Modeling Bed Shear Profile with Directional Arrows 
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Figure C-2: Computer Modeling Bed Shear Profile 
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Figure C-3: Computer Modeling Velocity Profile for Flume 
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 Figure C-4: Computer Modeling Velocity Profile for Arkansas River 
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APPENDIX D: FINAL DESIGN DRAWINGS OF PROTOTYPE DESIGN 
STRUCTURES 
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Figure D-1: Top View of Design Schematic for Prototype Structure 
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Figure D-2: Side View of Design Schematic for Prototype Structure 
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EXECUTIVE SUMMARYOF THE RECOVERYPLAN FOR THELEAST TERN

CURRENT STATUS: The interior population of the least tern (Sterna
antillarum), a breeding migratory bird in mid-America, was listed as
endangered on June 27, 1985 (50 Federal Register 21,784-21,792). Census
data currently indicate about 5,000 interior least terns.

Habitat Reauirements and Limiting Factors: Interior least terns breed in
the Mississippi and Rio Grande River Basins from Montana to Texas and from
eastern New Mexico and Colorado to Indiana and Louisiana. From late April
to August they occur primarily on barren to sparsely vegetated riverine
sandbars, dike field sandbar islands, sand and gravel pits, and lake and
reservoir shorelines. Threats to the survival of the species include the
actual and functional loss of riverine sandbar habitat. Channelization
and impoundment of rivers have directly eliminated nesting habitat. This
recovery plan outlines recovery strategies to increase the interior
population of the least tern to approximately 7,000 birds throughout its
range.

Recovery Objective: Delisting

Recovery Criteria: Assure the protection of essential habitat by removal
of current threats and habitat enhancement, establish agreed upon
management plans, and attain a population of 7,000 birds at the levels
listed below.
1. Adult birds in the Missouri River system will increase to 2,100 and

remain stable for 10 years.
2. Current numbers of adult birds (2,200-2,500) on the Lower Mississippi

River will remain stable for 10 years.
3. Adult birds in the Arkansas River system will increase to 1,600 and

remain stable for 10 years.
4. Adult birds in the Red River system will increase to 300 and remain

stable for 10 years.
5. Current number of adult birds in the Rio Grande River system (500) will

remain stable for 10 years.

Actions Needed:
1. Determine population trends and habitat requirements.
2. Protect, enhance and increase populations during breeding.
3. Manage reservoir and river water levels to the benefit of the species.
4. Develop public awareness and implement educational programs about the

interior least tern.
5. Implement law enforcement actions at nesting areas in conflict with

high public use.

Cost of Recovery: Estimated to be $1,720,000 - $2,000,000, to reach
recovery criteria set out above, and complete subsequent monitoring for 10
years.

Date of Recovery: Delisting should be initiated in 2005, if recovery
criteria have been met.

ii
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DISCLAIMER

Recovery plans delineate reasonable actions which are believed to be
required to recover and/or protect listed species. Plans are published by
the U.S. Fish and Wildlife Service, sometimes prepared with the assistance
of recovery teams, contractors, State agencies, and others. Objectives
will be attained and any necessary funds made available subject to
budgetary constraints affecting the parties involved, as well as the need
to address other priorities. Recovery plans do not necessarily represent
the views nor the official positions or approval of any individuals or
agencies involved in the plan formulation, other than the U.S. Fish and
Wildlife Service. They represent the official position of the U. S. Fish
and Wildlife Service only after they have been signed by the Regional
Director as approved. Approved recovery plans are subject to modification
as dictated by new findings, changes in species status, and the completion
of recovery tasks.

Literature Citation should read as follows:

U. S. Fish and Wildlife Service. 1990. Recovery plan for the interior
population of the least tern (Sterna antillarum). U. S. Fish and Wildlife
Service, Twin Cities, Minnesota. 90 pp.

Additional copies may be purchased from:

U. S. Fish and Wildlife Service Reference Service
5430 Grosvenor Lane, Suite 110

Bethesda, Maryland 20814
301/492-6403 or 1-800-582-3421

The fee for the plan varies depending on the number of pages of the plan.
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I. INTRODUCTION

The interior population of the least tern (Sterna antillarum

)

(hereafter referred to as the interior least tern) has been a species of
concern for many years because of its perceived low numbers and the vast
transformation of its riverine habitat. Barren sandbars, the interior
least tern’s most common nesting habitat, were once a common feature of
the Mississippi, Missouri, Arkansas, Ohio, Red, Rio Grande, Platte, and
other river systems in the central United States. Sandbars are still
common at normal river stages on the Lower Mississippi River and on
portions of other river systems. Sandbars generally are not stable
features of the natural river landscape, but are formed or enlarged,
disappear or migrate depending on the dynamic forces of the river.
However, stabilization of major rivers to achieve objectives for
navigation, hydropower, irrigation, and flood control has destroyed the
dynamic nature of these processes (Smith and Stucky 1988). Many of the
remaining sandbars are unsuitable for nesting because of vegetation
encroachment or are too low and subject to frequent inundation. The
number and distribution of interior least terns probably have declined
accordingly.

The interior least tern was listed as an endangered species on June 27,
1985 (50 Federal Register 21,784-21,792) in the following States:
Arkansas, Colorado, Illinois, Indiana, Iowa, Kansas, Kentucky, Louisiana
(Mississippi River and it’s tributaries north of Baton Rouge), Mississippi
(Mississippi River), Missouri, Montana, Nebraska, New Mexico, North
Dakota, Oklahoma, South Dakota, Tennessee, and Texas (except within 80 km
of Gulf Coast). The States of Arkansas, Illinois, Indiana, Iowa,
Missouri, Nebraska, Tennessee, Texas, Kansas, Kentucky, New Mexico,
Oklahoma, and South Dakota list the interior least tern as endangered
under State laws. Although not legislatively designated as endangered in
North Dakota, the interior least tern is regarded as endangered by the
North Dakota Game and Fish Department and conservation organizations
within the State.

Section 4 of the Endangered Species Act directs the Secretary of the
Interior to develop and implement recovery plans for the conservation and
survival of endangered and threatened species listed pursuant to Section
4 unless he finds that such a plan will not promote the conservation of
the species. The Secretary, in developing and implementing recovery plans
(1) shall, to the maximum extent practicable, give priority to those
endangered species or threatened species most likely to benefit from such
plans, particularly those species that are, or may be, in conflict with
construction or other developmental projects or other forms of economic
activity. The interior least tern occurs along rivers which are heavily
regulated by numerous dam and irrigation projects.

The goal of this recovery plan is to describe actions for the
conservation and survival of the interior least tern and to return the
species to non-endangered status throughout its range. This plan
summarizes available biological data, details various actions to stabilize
and/or restore the interior least tern, and establishes criteria to remove
it from the federal list of endangered species.
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Description

Least terns (all currently recognized subspecies and populations) are
the smallest members of the subfamily Sterninae and family Laridae of the
order Charadriiformes, measuring about 21-24 cm long with a 51 cm
wingspread. Sexes are alike, characterized by a black-capped crown, white
forehead, grayish back and dorsal wing surfaces, snowy white
undersurfaces, legs of various orange and yellow colors depending on the
sex, and a black-tipped bill whose color also varies depending on sex
(Watson 1966, Davis 1968, Boyd and Thompson 1985). Boyd and Thompson
(1985) developed the following criteria to distinguish the sexes in the
field based upon their work in Kansas:

1) Females usually have a wing chord less than 171 mm long
while males usually have a wing chord greater than 174 mm.

2) A male’s feet are brighter than its mate’s feet; the male’s are
bright orange, while the female’s feet are bright to pale yellow, or
rarely grey.

3) A male’s bill is larger than the female’s; the female’s bill depth
at its widest point is 4.5 mm to 5.5 mm, while the male’s is 6.0 mm
or greater.

4) A male’s bill is orange to bright yellow, whereas the female’s bill
is light or dull yellow, or straw-colored.

Immature birds have darker plumage than adults, a dark bill, and dark
eye stripes on their white foreheads. Jackson (1976) described the
developmental stages of least tern chicks. Further details on plumage
development and variation were presented by Massey and Atwood (1978) and
Thompson and Slack (1983).

Taxonomy

The least tern (Sterna antillarum) in North America was described by
Lesson in 1847 (Ridgway 1895, American Ornithologists’ Union 1957, 1983).
The least tern in interior North America was described later as a race
(Sterna albifrons athalassos) of the Old World little tern (Sterna
albifrons) (Burleigh and Lowery 1942). Two other described New World
races were the eastern or coastal least tern (Sterna albifrons
antillarum), and the California least tern (Sterna albifrons browni). The
coastal least tern breeds along the Atlantic and Gulf coasts and the
California least tern breeds along the California coast.

As a result of studies on vocalizations and behavior of this group of
terns in the Old and New Worlds, the American Ornithologists’ Union (1983)
now treats the New World least terns as a distinct species, Sterna
antillarum. Subspecies of New World least terns recognized by the
American Ornithologists’ Union (1957, 1983) are the interior least tern
(now Sterna antillarum athalassos), the eastern or coastal least tern (now
Sterna antillarum antillarum), and the California least tern (now Sterna
antillarum browni)

.

2
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However, the validity of least tern subspecies has been questioned by
several authors in recent years. Massey (1976) reported no consistent
morphological, behavioral, or vocal differences between S. a. antillarum
and S. a. browni. In Texas, where both S. a. antillarum and S. a.
athalassos occur, electrophoretic analyses indicate little genetic
differentiation between least terns produced on the Texas coast and Texas
Panhandle rivers (McCament and Thompson 1987, McCament-Locknane 1988).
Coastal least terns have populated interior breeding sites. Boyd and
Thompson (1985) reported an incubating least tern at Quivira National
Wildlife Refuge, Kansas, that originally had been banded as a chick on the
Texas coast. The most recent morphometric and biochemical assessment of
North American least terns could not distinguish subspecies (Thompson et
al. In prep)

Originally, ~. a. athalassos was proposed for endangered status.
Because of the taxonomic uncertainty of least tern subspecies in North
America, the U. S. Fish and Wildlife Service did not list the subspecies
and instead designated as endangered those least terns occurring in
interior North America. The California least tern has been listed as
endangered since 1970 (U. S. Fish and Wildlife Service 1980).

Distribution

The interior least tern is migratory and historically bred along the
Mississippi, Red and Rio Grande River systems and rivers of central Texas.
The breeding range extended from Texas to Montana and from eastern
Colorado and New Mexico to southern Indiana. It included the Red,
Missouri, Arkansas, Mississippi, Ohio and Rio Grande River systems
(American Ornithologists’ Union 1957, Anderson 1971, Coues 1874, Burroughs
1961, Hardy 1957, Youngworth 1930, 1931, Ducey 1981). Incidental
occurrences of least terns in Michigan, Minnesota, Wisconsin, Ohio and
Arizona have been reported (Campbell 1935, Janssen 1986, Jung 1935,
Mayfield 1943, Monson and Phillips 1981, Phillips et al. 1964).

Current Distribution

The interior least tern continues to breed in most of the
aforementioned river systems, although its distribution generally is
restricted to less altered river segments (Figure 1) (Tables 1-5).

Missouri River System: The explorers, Lewis and Clark, observed the
least terns along the Missouri River frequently and believed them to be “a
native of this country and probably a constant resident” (Burroughs 1961).
In the Dakotas, most interior least terns occur on those segments of the
Missouri River and its tributaries that are not affected by impoundments
or channelization. In South Dakota, the interior least tern nests
primarily on flowing segments of the Missouri River and Cheyenne River
(Nebraska Game and Parks Commission, Schwalbach 1988, Schwalbach et al.
1986, 1988). Breeding areas in North Dakota constitute about 192 km of
the Missouri River from Garrison Dam to the mouth of the Cannonball River

3
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south of Bismarck (Dryer and Dryer 1985, Mayer and Dryer 1988), and about
29 km of the Yellowstone River in North Dakota from the Montana border to
the river’s confluence with the Missouri River (Kreil and Dryer 1987). A
few interior least terns nest on islands, shorelines and sandbars along
the reservoir, Lake Oahe, an impoundment on the Missouri River in North
and South Dakota (Schwalbach 1988, Mayer and Dryer 1988). In Montana,
breeding interior least terns recently have been recorded on the
Yellowstone River, and on the Missouri River between Fort Peck Reservoir
and North Dakota. A few interior least terns have been recorded on
islands and shoreline within the Fort Peck Reservoir (Charles M. Russell
National Wildlife Refuge). These locations are the western most nesting
sites of the interior least tern.

Interior least terns breed along the lower section of the Niobrara
River, Nebraska, from Keya Paha and Rock Counties to the Missouri River
(Nebraska Game and Parks Commission 1985a). Current distribution probably
is similar to the historic distribution because the Niobrara River has
been little changed by man (Ducey 1985). On the Platte River, Nebraska,
interior least terns nest on sandbars and at sand and gravel pits from the
Missouri River to North Platte (Nebraska Game and Parks Commission 1987)
and along the South Platte River as far west as Ogallala. On the Loup
River, a tributary of the Platte River, interior least terns breed as far
west as Arcadia but are most common between Saint Paul, Nebraska and the
Loup’s confluence with the Platte River at Columbus, Nebraska. A few
interior least terns also occur along the Elkhorn River, another tributary
of the Platte River.

The interior least tern no longer nests in the Missouri reaches of the
Missouri River (Smith 1985, Sidle et al. 1988, Smith and Renken 1990).
The hydrology of the River in Missouri has been drastically altered by
channelization, and studies show that river levels are typically too high
during the breeding season to expose suitable nesting habitat (Smith and
Renken 1990).

Arkansas River System: Breeding interior least terns occur along the
Arkansas River system in Colorado, Kansas, Oklahoma, Arkansas and Texas
(Table 2). In Colorado, interior least terns nest at Adobe Creek
reservoir (Blue Lake) and have been observed at Nee Noshe reservoir
(Carter 1989). Both reservoirs are located on small tributaries of the
Arkansas River.

In Kansas, interior least terns nest on the Cimarron River in Meade,
Comanche and Clark Counties, and Quivira National Wildlife Refuge, and in
the recent past at Cheyenne Bottoms Wildlife Management Area (Boyd 1983,
1986, 1987; Schulenberg and Ptacek 1984).

The interior least tern occurs on several tributaries of the Arkansas
River in Oklahoma. It breeds along the Salt Fork of the Arkansas River at
the Salt Plains National Wildlife Refuge (Hill 1985, Grover and Knopf
1982); Optima Reservoir at the fork of the Coldwater Creek and Beaver
River in the Oklahoma Panhandle; and on the Cimarron River in Beaver,

4
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Harper, Woods, Woodward, Major, Blame, Kingfisher, Logan, and Payne
Counties (Boyd 1987, L. Hill personal communication).

Along the Arkansas River in Oklahoma, the interior least tern breeds in
Kay, Osage, Pawnee, Creek, Tulsa, Wagoner, Muskogee, and Sequoyah Counties
(Hoffman 1986, L. Hill personal communication). In Arkansas, the breeding
range on the Arkansas River is above Little Rock (Smith and Shepherd 1985,
Smith et al. 1987, K. Smith 1986).

Along the Canadian River, interior least terns breed in Ellis, Roger
Mills, Dewey, Cleveland, McClain, Haskell, and Sequoyah Counties, Oklahoma
and in Hemphill, Roberts and Hutchinson Counties, Texas (McCament and
Thompson 1985, 1987; U. S. Fish and Wildlife Service, unpublished data).

MississiDpi and Ohio Rivers: On the Mississippi River, interior least
terns occur almost entirely in the lower valley south of Cairo, Illinois
to Vicksburg, Mississippi (Sidle et al. 1988) (Table 3). Surveys by the
U. S. Army Corps of Engineers (Rumancik 1985, 1986, 1987, and 1988; M.
Smith 1986) and Missouri Department of Conservation (J. Smith 1985, 1986,
1987, and 1988, Smith and Renken 1990) indicate that about one-half of all
interior least terns occur along 1100 km of the Lower Mississippi River.

On the Ohio River system, the interior least tern occurs just above the
confluence of the Tennessee and Ohio Rivers and at one artificial site on
the Wabash River in Indiana.

Red River System: Interior least terns are known to occur on the
Prairie Dog Town Fork of the Red River in the eastern Texas Panhandle and
along the Texas/Oklahoma boundary as far east as Burkburnett, Texas
(McCament and Thompson 1985, 1987) (Table 4).

Rio Grande River System: Interior least terns occur at three
reservoirs along the Rio Grande River and along the Pecos River at the
Bitter Lake National Wildlife Refuge, New Mexico (McCament and Thompson
1985, 1987; Neck and Riskind 1981, Seibert 1951, Marlatt 1984, 1987)
(Table 5).

Winterin2 Areas: The wintering area of interior least terns is
unknown. However, least terns of unknown populations or subspecies are
found during the winter along the Central American coast and the northern
coast of South America from Venezuela to northeastern Brazil. Roger Boyd
(personal communication 1986) reports that about 35 least terns have been
recaptured in South America, mostly in Guyana. One interior least tern
banded by Boyd, was captured in El Salvador two years later. Also, a
banded California least tern was recaptured in Guatemala.

5
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Table 1. Known breeding areas for interior least terns along the
Missouri River system in 1985-1988.

State County Locations

Fort Peck Reservoir, Charles M.
Russell National Wildlife Refuge
Fort Peck Reservoir, Charles M.
Russell National Wildlife Refuge
Yellowstone River sandbars
Missouri River sandbars
Missouri River sandbars

North Dakota McLean
Burleigh
Oliver
Morton
Emmons
Mercer
Sioux
McKenzie

Missouri River sandbars
Missouri River sandbars
Missouri River sandbars
Missouri River sandbars
Lake Qahe
Missouri River sandbars
Missouri River sandbars
Yellowstone River sandbars

South Dakota

Nebraska

Charles Mi
Bon Homme
Yankton
Clay
Union
Sully
Hughes
Stanley
Walworth
Campbell
Corson
Potter
Dewey
Ziebach
Haakon
Dixon
Cedar
Knox
Howard
Nance
Sherman
Platte
Valley
Douglas
Cumming
Stanton
Boyd

sandbars
sandbars
sandbars
sandbars
sandbars

Missouri River
Missouri River
Missouri River
Missouri River
Missouri River
Lake Oahe
Lake Oahe
Lake Oahe
Lake Oahe
Lake Oahe
Lake Oahe
Lake Qahe
Lake Oahe
Cheyenne River sandbars
Cheyenne River sandbars
Missouri River sandbars
Missouri River sandbars
Missouri River sandbars
Loup River sandbars and
Loup River sandbars and
Loup River sandbars and
Loup River sandbars and
Loup River sandbars and
Elkhorn River sandbars
Elkhorn River sandbars
Elkhorn River sandbars
Niobrara River sandbars

sand/gravel pits
sand/gravel pits
sand/gravel pits
sand/gravel pits
sand/gravel pits

and sand/gravel pits
and sand/gravel pits
and sand/gravel pits

Montana Valley

Garfield

Prairie
McCone
Richland

6
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Ho 1t
Keya Paha
Brown
Knox
Rock
Cas s
Sarpy
Saunders
Douglas
Dodge
Colfax
Butler
Platte
Polk
Hall
Buffalo
Kearney
Phelps
Dawson
Hamilton
Merrick
Lincoln
Lincoln
Keith

Ni obrara
Niobrara
Niobrara
Niobrara
Niobrara

River
River
River
River
River

sandbars
sandbars
sandbars
sandbars
sandbars

Platte River sandbars and sand/gravel
Platte River sandbars and sand/gravel
Platte River sandbars and sand/gravel
Platte River sandbars and sand/gravel
Platte River sandbars and sand/gravel
Platte River sandbars and sand/gravel
Platte River sandbars and sand/gravel
River sandbars and sand/gravel pits

and sand/gravel
and sand/gravel
and sand/gravel
and sand/gravel
and sand/gravel
and sand/gravel
and sand/gravel
and sand/gravel
and sand/gravel

Platte
Platte
Platte
Platte
Platte
Platte
Platte
Platte
Platte

River
River
River
River
River
River
River
River
River

sandbars
sandbars
sandbars
sandbars
sandbat~s
sandbars
sandbars
sandbars
sandbars

pits
pits
pits
pits
pits
pits
pits

pits
pits
pits
pits
pits
pits
pits
pits
pits

So. Platte River sandbars/sand/gravel pits
So. Platte River sandbars/sand/gravel pits

Iowa Woodbury Iowa Public Service ash ponds
Pottawattamie Iowa Power and Light ash ponds

N

-~I

A
/

(
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Table 2. Known breeding areas for interior least terns along the
Mississippi and Ohio Rivers, 1985-1988.

County or
State Parish Location

Missouri Pemiscott
New Madrid

Mississippi
Scott

Kentucky Fulton
Hickman
Carlisle

Tennessee Dyer
Lake
Lauderdale
Tipton
Shelby

Arkansas Mississippi
Crittenden
Lee
Phillips
Deska
Chico t

Mississippi River sandbars and dike fields
Mississippi River sandbars and dike fields

Mississippi River sandbars and dike fields
Mississippi River sandbars and dike fields

Mississippi
Mississippi
Mississippi

Mississippi
Mississippi
Mississippi
Mississippi
Mississippi

Mississippi
Mississippi
Mississippi
Mississippi
Mississippi
Mississippi

River
River
River

River
River
River
River
River

River
River
River
River
River
River

sandbars
sandbars
sandbars

sandbars
sandbars
sandbars
sandbars
sandbars

sandbars
sandbars
sandbars
sandbars
sandbars
sandbars

and dike
and dike
and dike

and
and
and
and
and

and
and
and
and
and
and

dike
dike
dike
dike
dike

dike
dike
dike
dike
dike
dike

fields
fields
fields

fields
fields
fields
fields
fields

fields
fields
fields
fields
fields
fields

Mississippi

Louisiana

Desoto
Tunic a
Co ahoma
Bol ivar
Washington
Issaguena
Warren

East Carroll
Madison

Mississippi
Mississippi
Mississippi
Mississippi
Mississippi
Mississippi
Mississippi

River
River
River
River
River
River
River

sandbars
sandbars
sandbars
sandbars
sandbars
sandbars
sandbars

and
and
and
and
and
and
and

dike
dike
dike
dike
dike
dike
dike

fields
fields
fields
fields
fields
fields
fields

Mississippi River sandbars and dike fields
Mississippi River sandbars and dike fields

Illinois Alexander
Pulaski

Indiana Gibson

Mississippi River sandbars and dike fields
Ohio River sandbars and dike fields

Public Power plant along Wabash River at East
Mt. Carmel

8
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Table 3. Known breeding areas for interior least terns along the Arkansas
River system,1985-1988.

State County Location

Arkansas Pulaski
Faulkner
Conway
Perry
Pope
Logan
Johnson
Sabas t ian
Crawford

Oklahoma Osage
Kay
Pawnee
Creek
Tulsa
Wagoner
Muskogee
Beaver
Harper
Woods
Woodward
Major
Blame
Kingfisher
Logan
Payne
Alfalfa
Texas
Ellis
Roger Mills
Dewey
Haskell
Sequoyah
Cleveland
McClain

Hemphill
Roberts
Hutch ins on

Texas

Arkansas
Arkansas
Arkansas
Arkansas
Arkansas
Arkansas
Arkansas
Cimarron
Cimarron
Cimarron
Cimarron
Cimarron
Cimarron
Cimarron
Cimarron
Cimarron

River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River

sandbars
sandbars
sandbars
sandbars
sandbars
sandbars
sandbars
sandbars
sandbars
sandbars
sandbars
sandbars
sandbars
sandbars
sandbars
sandbars

Salt Plains National Wildlife Refuge
Optima Reservoir
Canadian River sandbars
Canadian River sandbars
Canadian River sandbars
Sequoyah National Wildlife Refuge
Sequoyah National Wildlife Refuge
Canadian River sandbars
Canadian River sandbars

Canadian
Canadian
Canadian

River
River
River

sandbars
sandbars
sandbars

Arkansas
Arkansas
Arkansas
Arkansas
Arkansas
Arkansas
Arkansas
Arkansas
Arkansas

River
River
River
River
River
River
River
River
River

sandbars
sandbars
sandbars
sandbars
sandbars
sandbars
sandbars
sandbars
sandbars

and
and
and
and
and
and
and
and
and

dike
dike
dike
dike
dike
dike
dike
dike
dike

fields
fields
fields
fields
fields
fields
fields
fields
fields
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Cheyenne Bottoms
Cimarron River sandbars
Cimarron River sandbars
Cimarron River sandbars
Quivira National Wildlife Refuge

Colorado Kiowa

Bent

Adobe Creek Reservoir
Nee Noshe Reservoir
Adobe Creek Reservoir

Table 4. Known breeding areas for interior least terns along the Red River
system, 1985-1988.

State County Location

Texas Childress Prairie Dog Town Fork sandbars
Hall Prairie Dog Town Fork sandbars
Briscoe Prairie Dog Town Fork sandbars

Table 5. Known breeding areas for interior least terns along the Rio Grande
system, 1985-1988.

State County Location

Texas Zapata Falcon Reservoir
Webb Lake Casa Blanca
Val Verde Amistad Reservoir

New Mexico Chaves Bitter Lake National Wildlife Refuge

10

Kansas Barton
Comanche
Clark
Meade
Stafford
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Bitter
Red R

Res.

Fig. 1 Distribution of the

interior least tern.

Falcon Res
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Life History

Breedin2 Behavior: Interior least terns spend about 4-5 months at
their breeding sites. They arrive at breeding areas from late April to
early June (Faanes 1983, Hardy 1957, U. S. Fish and Wildlife Service
1987a, Wilson 1984, Wycoff 1960, Youngworth 1930). Courtship behavior of
least terns is similar throughout North America. Courtship occurs at the
nesting site or at some distance from the nest site (Tomkins 1959). It
includes the fish flight, an aerial display involving pursuit and
maneuvers culminating in a fish transfer on the ground between two
displaying birds. Other courtship behaviors include nest scraping,
copulation and a variety of postures, and vocalizations (Ducey 1981, Hardy
1957, Wolk 1974).

The nest is a shallow and inconspicuous depression in an open, sandy
area, gravelly patch, or exposed flat. Small stones, twigs, pieces of
wood and debris usually lie near the nest. Least terns nest in colonies
or terneries, and nests can be as close as just a few meters apart or
widely scattered up to hundreds of meters (Ducey 1988, Anderson 1983,
Hardy 1957, Kirsch 1990, Smith and Renken 1990, Stiles 1939). The benefit
of semi-colonial nesting in least terns may be related to anti-predator
behavior and social facilitation (Burger 1988).

Interior least tern eggs are pale to olive buff and speckled or
streaked with dark purplish-brown, chocolate, or blue-grey markings (Hardy
1957, Whitman 1988). Occasionally, eggs are pink instead of pale to olive
buff (P. Mayer and M. Schwalbach, personal communication), The birds
usually lay two or three eggs (Anderson 1983, Faanes 1983, Hardy 1957,
Kirsch 1987-89, Sweet 1985, Smith 1985). The average clutch size for
interior least terns nesting on the Mississippi River during 1986-1989 was
2.4 eggs (Smith and Renken 1990). Egg-laying begins by late May. Both
sexes share incubation which generally lasts 20-25 days but has ranged
from 17 to 28 days (Faanes 1983, Hardy 1957, Moser 1940, Schwalbach 1988,
G.R. Lingle, personal communication).

The precocial behavior of interior least tern chicks is similar to that
of other least terns. They hatch within one day of each other, are
brooded for about one week, and usually remain within the nesting
territory but as they mature, wander further. Fledging occurs after three
weeks, although parental attention continues until migration (Hardy 1957,
Massey 1972, 1974; Tomkins 1959). Departure from colonies by both adults
and fledglings varies but is usually complete by early September (Bent
1921, Hardy 1957, Stiles 1939). Thompson (1982) presented the following
longevity data for coastal least terns revealed by band recoveries:

Percentage of Recoveries
Age (years) Known and Assumed Dead (N

)

0-5 74 percent (58)
5-10 9 percent (7)
10-15 10 percent (8)
15-20 4 percent (3)
>20 3 percent

12
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Population Biolo2v: The interior least tern’s annual reproductive
success varies greatly along a given river or shoreline (Table 6).
Because tern’s use ephemeral habitats, they are susceptible to frequent
nest and chick loss. Consequently there are great local differences in
productivity. In 1987, total number of interior least terns reached 4,800
(Table 7). This is considerably higher than the 1,200 interior least
terns estimated by a partial survey in 1975 by Downing (1980). There are
no comprehensive historic numbers to compare with these figures, although
early qualitative descriptions indicate that the interior least tern was
rather common (Burroughs 1961, Hardy 1957). Increased censusing efforts
during the past few years probably account for the differences among
recent census figures and earlier surveys.

Table 6. Some examples of the productivity of interior least terns.

Nest Fledgings Frequency % Population
Locations Year Success per Pair of Visits Monitored Source

Missouri
River
North Dakota

1988
1989

0.62 0.42
0.56 0.21

7-10 days
‘I

100%
I,

Mayer and
Dryer 1989

Missouri
River
South Dakota

1986
1987

0.20
0.64

7-10 days
I,

100%
I,

S chwalbach
1988

Missouri
River
South Dakota

Lower
Platte River
River
Nebraska

Cimarron
River
Kansas

1988
1989

1987
1988
1989

0.36 0.44
0.51 0.55

0.57
0.67
0.43

0.29
0.71
0.47

7-10 days
I,

2-3 days
‘I

I,

100%

39%
44%
42%

1982-83 0.18 1.09-0.56

Dirks 1990

Kirsch 1987-89

Schulenberg
and Ptacek
1984

Salt Plains
NWR, Oklahoma

1987 0.44- 0.44-
0.33 0.15

1-3 days Hill 1987

13
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Dispersal Patterns: Breeding site fidelity of coastal and California
least terns is very high (Atwood et al. 1984, Burger 1984). This may also
be true for the interior least tern in its riverine environment. An
interior least tern banded in 1988 as a breeding adult on the Missouri
River in North Dakota returned in 1989 to breed on a Missouri River
sandbar in North Dakota (Mayer and Dryer 1990). In the Mississippi River
valley, a bird banded as a breeding adult in 1987 was observed nesting at
the same site in 1989, and three others banded as breeding adults in 1988
returned to nest within the same stretch of the Mississippi River in 1989
(Smith and Renken 1990). Two of those birds had returned to within 4.8 km
of their former nesting site. Along the Platte River in Nebraska,
interior least terns demonstrate a strong return pattern to previous
nesting sites on the river and at sand and gravel pits regardless of
reproductive success (E.Kirsch, C. Lingle, personal communication). One
interior least tern captured in 1987 as a breeding adult at a Mississippi
River ternery in Missouri had been banded as a chick in 1980 by Marsha
Waldron; this bird was nesting at a site 131 km upriver from its natal
Tennessee colony (Smith 1987, Smith and Renken 1990). Chick dispersal may
be as far as that reported by Boyd and Thompson (1985) for a breeding
Kansas bird that had been banded as a chick on the Texas coast.

Home Ran2e and Territoriality: The interior least tern’s home range
during the breeding season usually is limited to a reach of river near the
sandbar nesting site. At Salt Plains National Wildlife Refuge, home
ranges were highly variable, ranging from 11 to 1,015 ha (Talent and Hill
1985). Variation likely was due to food limitations and chick loss. The
home range may change if renesting birds select a different breeding site.
At sand and gravel pits along the central Platte River in Nebraska,
nesting interior least terns utilize the pit area as well as an adjacent
stretch of river. Nesting territories are defended and birds defend any
nest in the colony. In defending the territory, the incubating bird will
fly up and give an obvious alarm call followed by repeated dives at the
intruder (Hardy 1957). The strong defense of territories facilitates
locating terneries during census surveys.

14
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Table 7. Census data on the interior population of the least tern, l985~l9881.

Approximate
length of river

Number of adult stretch (kin) where
least terns nesting least terns

Location 1985 1986 1987 1988 intermittently occur Source

Mississippi River Basin

1. Ft. Peck Reservoir,
Missouri River,
Montana

2. Below Ft. Peck
Reservoir, Missouri
River, Montana

3. Yellowstone River,
Montana

4. Below Garrison Dam,
Missouri River, North

Dakota

-* - -** 4 2

- -- - - 18

- -- - - 12

114 169 175 142

- (Alfonso, unpublished data, Montana Piping Plover)
Recovery Committee 1988)

22 (D. Christopherson, unpublished data)

- (Gorges, unpublished data)

192 (Dryer and Dryer 1985, Mayer and Dryer
1988)

5. Lake Sakakawea, Missouri
River, North Dakota

6. Lake Oahe, Missouri River

7

7

- (Mayer and Dryer 1988)

- (Mayer and Dryer 1988)

7. Yellowstone River,
North Dakota

8. Cheyenne River, South
Dakota

- 22 20 24

31 54 27

30 (Kreil and Dryer 1987, Mayer and Dryer 1988)

26 (Schwalbach et al. 1986, 1988; Schwalbach 1988)

)
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Table 7 (continued)

Approximate

Location

Number of adult
least terns

length of river
stretch (kin) where
nesting least terns
intermittently occur Source1985 1986 1987 1988

9. - 16 21 61 - (Schwalbach et al. 1986, 1988; Schwalbach 1988)Lake Qahe, Missouri
River, South Dakota

10. Below Fort Randall and
Gavins Point Dam, MO
River, South Dakota to
Ponca, NE

11. Power plant ash lagoons
near Council Bluffs, Iowa

12. Niobrara R., Nebraska

13. Platte River, Nebraska

14. Loup River, Nebraska

202 206 292 297 140

18 28 22 22

174 - 143 200

256 438 606 635

- - 100 155

190

502

70

(Schwalbach et al. 1986, 1988; Schwalbach 1988)

(Dinsinore and Dinsinore 1989, Wilson 1984)

(Nebraska Game and Parks Commission 1985a)

(Nebraska Game and Parks Commission 1988;
C. R. Lingle, personal communication)

(S. Gauthreaux and Nebraska Caine and Parks
Commission, unpublished data)

15. Elkhorn River, Nebraska 2 8 4 (J. Dinan, Nebraska Game and Parks Commission,
personal communication)

16. Mississippi R., Cape
Girardeau, Missouri to
Vicksburg, Mississippi

17. Power plant, Wabash
River, E. Mt. Carmel, IN

1264 2244 2488 2356 1100

2 4 4

)

(Rumancik 1985, 1986; J.W. Smith 1985, 1986,
1987, 1988; M. Smith 1986; W. King personal

communication; Smith and Renken 1990)

(Johnson 1987, Mills 1987)
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Table 7 (continued)

Approximate
length of river

Number of adult stretch (kin) where
least terns nesting least terns

Location 1985 1986 1987 1988 intermittently occur Source

18. Arkansas River, Arkansas
(above Little Rock)

19. Arkansas River, Oklahoma

20. Quivira National
Wildlife Refuge, Kansas
(Rattlesnake Creek of
Arkansas River)

50 80 130 119

78 200 200

256

119

48 48 54

(Smith and Shepherd 1985, K. Smith 1986,
Smith et al. 1987)

(Hoffman 1986, L. Hill personal communication)

(Boyd 1986, 1987)

Adobe Creek Reservoir
Colorado

6 10 (Barbara Campbell, personal communication)

22. Salt Plains
National Wildlife
Refuge, Oklahoma
(Salt Fork of the
Arkansas River)

23. Ciinarron River, Kansas
and Oklahoma

24. Optima Reservoir,
Oklahoma (Beaver River)

25. Canadian River, western
Oklahoma and Texas

- 140 210

82 150 132

(Boyd 1986, 1987)

121

46 52 60 38

127 182 20 16 253

(Boyd 1986, 1987)

(Boyd 1986, 1987; L. Hill)

(McCament and Thompson 1985, 1987; U. S. Fish and
Wildlife Service, unpublished data)

21.
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Table 7 (continued)

Approximate

Location

Number of adult
least terns

length of river
stretch (kin) where
nesting least terns
intermittently occur Source1985 1986 1987 1988

26. - - 105 34 43 (L. Hill personal communication)Canadian River, Eufaula
Dani to Arkansas River,
including Sequoyah
National Wildlife Refuge

27. Canadian River at
Norman, Oklahoma

28. Prairie Dog Town Fork of 44
Red River, Texas

- - - 12

50 12 16

3

241

(L. Hill, personal communication)

(McCament and Thompson 1985, 1987; B. Thompson,
pers. commun.)

Rio Crande River Basin

29. Falcon Reservoir, Rio
Grande River

30. Lake Casa Blanca

500 150 50 222

5

(McCament and Thompson
pers. commun.)

(McCament and Thompson
pers. commun.)

- 14 50

1985, 1987; B. Thompson,

1985, 1987; B. Thompson,

31. Amistad Reservoir, Rio
Crande River

20 9 - 14

) )

(McCament and Thompson
pers. commun.)

1985, 1987; B. Thompson,
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Table 7 (continued)

Approximate

Location

Number of adult
least terns

length of river
stretch (kin) where
nesting least terns
intermittently occur Source1985 1986 1987 1988

32. - 8 6 6Bitter Lake National
Wildlife Refuge, New
Mexico (Pecos River)

(Shomo, 1988 and S. Williams, New Mexico Game and
Fish Department, unpublished report)

2952 4113 4932 4702Total 3308

‘The census results should be viewed in light of the extent and frequency of census efforts. Increases or decreases from year
to year may not be related to reproductive performance.
* no census conducted in that year.
** area surveyed but no birds found
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Diet: The interior least tern is piscivorous, feeding in shallow
waters of rivers, streams and lakes. Other least terns also feed on
crustaceans, insects, mollusks and annelids (Whitman 1988). The terns
usually feed close to their nesting sites. Fish prey is small sized and
important genera include Fundulus, Notropis, Campostoma, Pimephales

,

Gambusia, Blonesox, Morone, Dorosoma, Le~omis and Carpiodes (Grover 1979,
Hardy 1957, Rumancik 1988, 1989; Schulenberg et al. 1980, Smith and Renken
1990, Wilson et al. 1989). Moseley (1976) believed least terns to be
opportunistic feeders, exploiting any fish within a certain size range.
Fishing occurs close to the riverine colony. Terns nesting at sand and
gravel pits and other artificial habitats may fly up to 3.2 km to fish.
Radio-tagged terns at Salt Plains National Wildlife Refuge often traveled
3.2-6.4 km to fish (Talent and Hill 1985). Fishing behavior involves
hovering and diving over standing or flowing water.

Interspecific Interactions: Interior least terns are breeding
associates of the piping plover (Charadrius melodus) in the Missouri River
system (Dryer and Dryer 1985, Faanes 1983, Nebraska Game and Parks
Commission 1987, Schwalbach 1988) and the snowy plover (Charadrius
alexandrius) and American avocet (Recurvirostra americana) in the Arkansas
River system (Grover and Knopf 1982, Hill 1985). Nesting piping plovers
usually can be found within or near nesting interior least terns at sand
and gravel pits and on riverine sandbars.

Habitat Requirements
Least terns throughout North America nest in areas with similar habitat

attributes.

Coastal Areas: Coastal and California least terns usually nest on
elevated portions of level, unvegetated substrates near foraging areas
(Carreker 1985). Beaches, sand pits, sandbars, islands and peninsulas are
the principal breeding habitats (Moseley 1976). Nesting can be close to
water but is usually between the dune environment and the high tide line
(Akers 1975, Blodget 1978). Unconsolidated substrate such as small
stones, gravel, sand, debris and shells comprise the nesting substrate.
A mixture of coarse sand, shells and other fragments may be preferred over
fine-grained substrates because of better cryptic qualities, stability in
wind, and water permeability (Burroughs 1966, Craig 1971, Gochfeld 1983,
Jernigan et al. 1978, Soots and Parnell 1975, Swickard 1972, Thompson and
Slack 1982).

Vegetation at California and coastal least tern nesting sites is
sparse, scattered and short. Vegetation cover is usually less than 20% at

the time of nesting (Craig 1971, Thompson and Slack 1982, Gochfeld 1983).
Least tern colonies in denser vegetation may be a response to habitat loss
or a function of strong site tenacity.

Rivers: The riverine nesting areas of interior least terns are
sparsely vegetated sand and gravel bars within a wide unobstructed river
channel, or salt flats along lake shorelines. Nesting locations usually
are at the higher elevations and away from the water’s edge because

20
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nesting starts when the river flows are high and small amounts of sand are
exposed. The size of nesting areas depends on water levels and the extent
of associated sandbars. An examination of the interior least tern’s
nesting ecology on the Missouri River (Schwalbach et al. 1988) illustrates
the changes caused by varying river flows. Along one stretch of the
Missouri River in South Dakota the average size of nesting sandbars was 12
and 31 ha in 1986 and 1987, respectively; nest elevation and nest to water
distance differed by a factor of three in both years.

The Lower Mississippi River is very wide and carries a tremendous
volume of water and sand. Sandbars form annually, are washed away, and
shift position. Many sandbars are over 3.2 km long and 1.2 km wide. Nest
sites are often several hundred meters from the water (Rumancik 1987,
1988). Thus, nesting areas usually are several hundred hectares in size.
Mississippi River levels at the onset of nesting also influences the
number of nests at a colony. Smith and Renken (1990) observed Mississippi
River colonies that averaged 100 nests/colony when habitat was restricted
by high water early in the nesting period, but which averaged only 19.3
nests/colony during a year of more moderate river levels.

Artificial Nesting Habitat: Least terns nest on artificial habitats
such as sand and gravel pits and dredge islands (Dryer and Dryer 1985,
Haddon and Knight 1983, Kirsch 1987-89, Larkins 1984, Morris 1980). In
North America the coastal and California least terns commonly nest on a
variety of artificial nesting habitats, even roof-tops (Altman and Gano
1984, Atwood et al. 1979; Fisk 1975, 1978; Jernigan 1977, Massey and
Atwood 1980, 1983; Swickard 1974).

The interior least tern nests on dike fields along the Mississippi
River (Smith and Stucky 1988; Smith and Renken 1990), at sand and gravel
pits (Kirsch 1987-89), ash disposal areas of power plants (Dinsmore and
Dinsmore 1988, Johnson 1987, Wilson 1984), along the shores of reservoirs
(Boyd 1987, Chase and Loeffler 1978, Neck and Riskind 1981, Schwalbach
1988) and at other manmade sites (Shomo 1988). The percentage of interior
least terns nesting on pits adjacent to the lower reach (Columbus to
Plattsmouth) of the Platte River varies depending on the flow and amount
of exposed sandbar habitat (Kirsch 1987-89). Suitable nesting habitat in
the upper Platte River channel has been severely reduced (Sidle et al.
1989) and in many stretches of the river, sand and gravel pits annually
provide the only nesting habitat (Lingle 1989). It is unknown to what
extent sand and gravel pits, dike fields, reservoir shorelines and other
artificial habitats have replaced natural habitat. In the lower
Mississippi River alone, 7,518 ha of bar and island habitat were lost in
diked reaches between 1962 and 1976 (Nunnally and Beverly 1986, Smith and
Stucky 1988).
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ReasonsFor Current Status

Habitat alteration and destruction: Channelization, irrigation, and
the construction of reservoirs and poo1s have contributed to the
elimination of much of the tern’s sandbar nesting habitat in the Missouri,
Arkansas, and Red River systems (Funk and Robinson 1974, Hallber et al
1979, Sandheinrich and Atchison 1986). Ducey (1985), for example,
describes the changes in the channel characteristics of the Missouri River
since the early 1900s under the Missouri River Bank Stabilization and
Navigation Project. The wide and braided character of the Missouri River
was engineered into a single narrow navigation channel. Most sandbars
virtually disappeared between Sioux City, Iowa and Saint Louis, Missouri
(Sandheinrich and Atchison 1986, Smith and Stucky 1988).

Where sandbars still occur along the Nebraska-South Dakota boundary
(Missouri River), approximately 3 , 156 ha of sandbar habitat have been lost
between 1956 and 1975 (Schmulbach et al. 1981). Sandbars along the
Nebraska-Iowa Missouri River boundary have been virtually eliminated with
the exception of 890 ha inventoried along the 80-km Missouri National
Recreation Area (Schmulbach et al. 1981).

Current regulation of Missouri River dam discharges pose additional
problems for interior least terns nesting in remaining habitats (Nebraska
Game and Parks Commission 1985c, Schwalbach et al. 1988). Before
regulation of river flows, summer flow patterns were more predictable.
Peak flows occurred in March from local runoff and then again in May and
June when mountain snowmelt occurs. Flows then declined during the rest
of the summer allowing interior least terns to nest as water levels
dropped and sandbars became available (Stiles 1939, Hardy 1957).
Currently, the main stem system is supposed to be regulated for
hydropower, navigation, water quality and supply, flood evacuation,
irrigation, fish and wildlife conservation, and public recreation.
However, system releases are designed to provide equitable service to
power and navigation demands, except when they conflict with flood control
functions of the system.

The demands are unpredictable and flows can fluctuate greatly. Flow
regimes differ greatly from historic regimes. High flow periods may now
extend into the normal nesting period, thereby reducing the quality of
existing nest sites and forcing interior least terns to initiate nests in
poor quality locations. Extreme fluctuations can flood existing nests,
inundate potential nesting areas, or dewater feeding areas. Interior
least terns along the Arkansas River in Oklahoma and Arkansas contend with
dam discharge problems similar to those on the Missouri River.

Along the Lower Mississippi River, and elsewhere, natural river
discharge may exert considerable influence on reproductive success. A wet
spring may delay river fall and habitat may not be available until later.
Rises in the river during the spring and summer may inundate nests and
wash away chicks (Rumancik 1986, 1989, Smith and Renken 1990). Renesting,
however, does occur and may be an adaptation to river fluctuations. Dike
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construction has created many sandbarsbetween the dikes and many nesting
colonies are located on these sandbars(Landin et al. 1985, Rumancik 1986,
1987, 1988, 1989; J. Smith 1985, 1986, 1987). The extent to which these
sandbars are attaching to the riverbank and reducing tern habitat is not
known but according to Smith and Stucky (1988) the processes of dike field
terrestrialization are well underway at several least tern colony sites in
the lower Mississippi River.

Reservoir storage of flows responsible for scouring sandbars has
resulted in the encroachment of vegetation along many rivers such as the
Platte River, Nebraska and greatly reduced channel width (Currier et al.
1985, O’Brien and Currier 1987, Eschner et al. 1981, Lyons and Randle
1988, Sidle et al. 1989, Stinnett et al. 1987). In addition, river main
stem reservoirs now trap much of the sediment load resulting in less
aggradation and more degradation of the river bed and subsequently less
formation of suitable sandbar nesting habitat. Riverine habitat along the
central Platte River may require extensive vegetation clearing and other
intensive management. In contrast, the lower Platte River (Columbus,
Nebraska to the Missouri River confluence) has not undergone as extensive
habitat changes as the central Platte. During 1987-1989, riverine sandbar
habitat hosted 72% of the nests on the lower Platte and only 12% of the
nests on the central Platte (Kirsch 1989, Lingle 1989).

Human disturbance: Many rivers have become the focus of recreational
activities. Human presence reduces reproductive success (Mayer and Dryer
1988, Smith and Renken 1990). In mid-America, sandbars are fast becoming
the recreational counterpart of coastal beaches. Even sand and gravel
pits and other artificial nesting sites receive a high level of human
disturbance -

Conservation Efforts

During the past few years there has been a great increase in the number
of interior least tern surveys, research projects and public relations
endeavors to protect the birds on the part of both public and private
conservation organizations. Proposed federal listing of the interior
least tern prompted much of the interest in the northern Great Plains and
elsewhere. Today, many state, federal and private organizations are
collaborating to census the birds, curtail human disturbance and conduct
research.

Under authority of Section 7 of the EndangeredSpecies Act, the U. S.
Fish and Wildlife Service is consulting with the U. S. Army Corps of
Engineers on whether dam operations on the Missouri and Arkansas Rivers
jeopardize the continued existence of the interior least tern (U.S Fish
and Wildlife Service 1989, 1990). The outcome of these formal
consultations is crucial to the recovery of the interior least tern.
Areas of habitat along the Missouri River, for example, continue to
degradedue to physical controls on the river and present water management
schemes. Changesin the water release regime and physical manipulation of
habitat will be necessary.
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Aside from the Section 7 consultation on the Missouri River, the Corps
Master Manual for river operations is under review. If upper Missouri
River Basin states have their way for holding water in the reservoirs for
recreation and fisheries, navigation in the Missouri River could be
reduced and maintenanceof the commercial navigation project above Omaha
could become infeasible. The reach between SiouxCity, Iowa and the mouth
of the Platte River could once more be available to interior least terns.

Montana: Current efforts include surveys to determine the number and
distribution of interior least terns along the Missouri and Yellowstone
Rivers and along the shores of the Fort Peck Reservoir.

North Dakota: Censusing has been conducted alongthe Missouri River
since 1982 and along the Yellowstone River since 1986. Habitat
requirements are being estimated and recommendationsare being made for
the management of Missouri River habitat. Research continues on
reproductive success and on methods to increase productivity. Resource
agencies are involved with a variety of public relations efforts to
curtail human disturbance on Missouri River sandbars and islands.

South Dakota: Detailed studies of interior least tern nesting ecology
continue at Missouri and Cheyenne River sandbars and along the reservoir
shoreline of Lake Oahe. Resource agencies are involved with public
relations efforts to curtail human disturbance on the Missouri River.
Management activities include the posting of nesting sites and
informational signs at boat ramps and elsewhere. This has been
complemented with enforcement actions being taken by state and federal
officials. Recent amendments to South Dakota law prohibit the harassment
of least tern nesting and rearing sites on the Missouri River.

Nebraska: Nebraska supports one of the largest breeding populations of
interior least terns. Annual surveys have been carried out since 1979.
Efforts are underway to quantify available nesting habitat on the Platte
River at various river flows. Research on reproductive success, habitat
selection, foraging ecology, predation and the value of sand and gravel
pits continues along the Platte River (Kirsch 1987-89, Lingle 1989, Wilson
et al. 1989).

A flow management plan has been prepared for the Missouri River
(Nebraska Game and Parks Commission 1985c) and certain instream flows have
been determinedon the Platte River for the interior least tern, its

habitat and forage fish, and for other wildlife and resources (Table 8).
In 1990 the Federal Energy Regulatory Commission (FERC) ordered the
Nebraska Public Power District to maintain the instream flows in Table 8
for interior least terns (50 FERC Report (CCH) 61,180) (Sidle et al.
1990). The District seeks a new license to operate diversion dams and
other facilities associated with the Lake McConaughy reservoir on the
North Platte River. Lake McConaughywas constructed in the late 1930s and
licensed for 50 years. The dans, diversion structures, and other
facilities have had a major impact on the downstream habitat of the
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interior least tern. When granting a new power license the Federal Power
Act requires FERC to give equal consideration to the protection,
mitigation of damage to, and enhancementof, fish and wildlife.

Posting, extensivenews media efforts, posters, brochures, information
signs at river entry points, and law enforcementpatrols are some of the
additional activities being carried out in Nebraska. The Platte River
Whooping Crane Habitat Trust is trying to rehabilitate sandbars in the
central Platte River (Lexington to Grand Island) by removing vegetation
over extensive areas of the river channel. FERC also ordered the Nebraska
Public Power District to construct eight permanent five- to ten-acre sites
for interior least tern nesting in the central Platte River where nesting
habitat has been severely degraded, in part by the upstream Lake
McConaughyand associatedwater diversion canals and offstream reservoirs.

Finally, Nebraska law requires state agencies to consult with the
Nebraska Game and Parks Commission on any action authorized, funded, or
carried out by the state agencies. This insures that such actions do not
jeopardize the continued existence of endangeredor threatened species or
result in the destruction or adverse modification of habitat. The
Commission reviews state sponsored or authorized projects that may impact
endangered or threatened species and issues biological opinions to the
state agencies.

Colorado: The interior least tern is known to breed at Adobe Creek
reservoir and has been observed at Nee Noshe reservoir. Public relation
efforts and other endeavors are underway to address fluctuating water
levels, human disturbance, vegetation encroachment, and predation.

Iowa: Largely devoid of natural interior least tern habitat, Iowa’s
conservation efforts have focused on monitoring and protecting the few
nest sites located on fly-ash disposal sites of two power generating
stations along the Missouri River at Council Bluffs and Sioux City. Both
sites are monitored to record the number of nesting pairs and reproductive
success. The Council Bluffs nesting habitat also is protected by a
management plan. The plan specifies that both people and heavy equipment
will be kept out of the nesting area during the breeding season.

Interior least tern decoys have been set out at the DeSoto National
Wildlife Refuge to attract terns which formerly nested there in the 1970s.
Woody vegetation has been cleared and the areas are disked to maintain
open habitat.

25

Page 557 of 659



Recommended annual flow regime for Central Platte River,Table 8.
Nebraska1

Time Period
Jan 1-Mar 22

Flow(cfs2’)
1,100

Species/Resources Existing Median
of Cor’~”’ Flow(cfs’) (1958-1985’)

Bald Eagle, wet meadow 1,710
sandhill crane,
waterfowl, least tern
forage fish, sport fish

Mar 23-May 10

May 11-May 14

May 15-Sep 15

Sep 16-Nov 15

Nov 16-Dec 9

2,000

800

800

2,000

1,000

Whooping crane, sandhill
crane, waterfowl, least
tern forage fish, sport
fish

Least tern forage fish,
sport fish

Least tern, piping plover,
tern forage fish, sport
fish

Whooping crane, sandhill
crane, waterfowl, least
tern forage fish, sport
fish

Waterfowl, least tern
forage fish, sport fish

Dec 10- Dec 31 1,100

_____1As measured at the U. S.
2Cubic feet per second

Bald eagle, waterfowl,
least tern forage fish,
sport fish
Geological Survey gage at

1,253

Grand Island.

1,823

1,433

781

893

1,186

C-?-
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Missouri: The Missouri Department of Conservation maintains an active
conservation, management and research program for interior least terns.
The Missouri River has been thoroughly surveyed for potential habitat;
Mississippi River colonies are closely monitored and under detailed study;
and management plans have been developed. Regulations provide special
protective status for least tern nesting areas on Department owned islands
and sandbars. Public information programs about the interior least tern
are widespread.

Kansas: The Kansas Department of Wildlife and Parks has funded
research on distribution, reproductive success, banding and inter-colonial
movements, foraging ecology, and predation since 1980. Annual surveys
along the Cimarron River and at the Quivira National Wildlife Refuge have
been conducted since 1980. Successful habitat alteration and management
has been on-going since 1985. Studies also have focused on the issue of
inadequate instream flows in both the Cimarron and Arkansas rivers in
Kansas.

Oklahoma: The largest concentration of least terns in Oklahoma is at
Salt Plains National Wildlife Refuge. This area has been studied
intermittently since 1977. Research at river nesting sites has been on-
going since 1982. The Cimarron and Arkansas rivers have received more
survey and distribution effort than the Red and Canadian rivers. Various
studies of reproductive success, inter-colonial movements and foraging
ecology have been conducted at Salt Plains, Optima Reservoir and the
western reaches of the Cimarron River. Posting, fencing and extensive
news media efforts have been successful at Optima Reservoir and the
western reaches of the Cimarron River. Nesting sites on the Cimarron
River continue to be threatened by several river diversion and impoundment
proposals. A memorandum of understanding has been developed between The
Nature Conservancy, U. S. Army Corps of Engineers, Oklahoma Department of
Wildlife Conservation, U. S. Fish and Wildlife Service, Tulsa Audubon
Society, River Parks Authority and riverbed landowners for protection and
management of essential habitat on the Arkansas River in Tulsa County.

MississiDpi River States: The U. S. Army Corps of Engineers has
undertaken extensive census work along the Mississippi River between
Illinois and Vicksburg, Mississippi, and along the Arkansas River to the
Oklahoma border. Their surveys have provided the only information on the
tern on the Mississippi River below the State of Missouri. The locations
of colonies are monitored and the information is used by regulatory
personnel to evaluate permit applications and in planning operations and
maintenance activities on the lower Mississippi River.

Texas and New Mexico: The Texas Parks and Wildlife Department has
examined the numbers and distribution of interior least terns along the
Rio Grande River and rivers in the Texas Panhandle, and investigated
genetic characteristics of coastal and interior least terns. The New
Mexico Department of Game and Fish has conducted several years of surveys
and studies and developed management recommendations for interior least
terns at and near the Bitter Lake National Wildlife Refuge along Pecos
River (Jungemann 1988).
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II. RECOVERY

Recovery obiective
The purpose of this plan is to describe actions necessary to achieve

recovery of interior least terns. The first step in this approach is to
set a quantifiable goal (i. e., recovery objective) that, when reached,
will assure populations remain stable. The remainder of this plan
outlines steps necessary to achieve the recovery objective. Recovery
goals, objectives and tasks may change as we learn more about the interior
least terns.

Recognizing that the interior least tern has a broad distribution, the
recovery objective was set by taking into account: 1) current data on
distribution and abundance of interior least terns in each river system;
2) knowledge of how thoroughly each river system has been surveyed; 3)
historic population data, when available; 4) loss of viable habitat; 5) an
assessment of the potential to increase breeding pairs at currently
occupied sites; 6) assessment of the potential to establish breeding pairs
at unoccupied sites. Technical experts and state and federal resource
agencies were consulted to determine the status of current populations and
habitats, as well as the potential for population increase.

Therefore, in order to be considered for removal from the endangered
species list, interior least tern essential habitat will be properly
protected and managed and populations will have increased to 7,000 birds:

I. Missouri River System
A. Number of birds in the Missouri River system will increase to

2,100 adults.
B. Essential breeding habitat (Appendix 4) will be protected,

enhanced and restored.
C. The breeding pairs will be maintained in the following

distribution for 10 years (assuming at least four major censuses
will have been conducted during this time):

Montana - 50 adults
North Dakota - 250 adults
South Dakota - 680 adults (includes 400 shared with Nebraska
on the Missouri River).
Missouri River below Gavin’s Pt. Dam - 400 adults
Lake Oahe - 100 adults
Missouri River below Ft. Randall - 80 adults
Other Missouri River sites - 20 adults
Cheyenne River - 80 adults
Nebraska - 1520 adults (includes 400 adults shared with South
Dakota on the Missouri River).
Missouri River - 400 adults
Niobrara River - 200 adults
Loup River - 170 adults
Platte River - 750 adults
Missouri and Iowa - Opportunities for habitat restoration and
reestablishment of breeding pairs will be determined.
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II. Mississippi and Ohio Rivers
A. Current number of adult birds (2,200-2,500) on the Lower

Mississippi River will remain stable for the next ten years.
B. Essential breeding habitat (Appendix 4) will be protected,

enhanced, and restored.
III. Arkansas River System

A. Numbers of birds on the Arkansas River system will increase to
1,600 adults.

B. Essential breeding habitat (Appendix 4) will be protected,
enhanced and restored.

C. The 1,600 breeding adults will be maintained in the following
distribution for 10 years:

Arkansas River, Arkansas - 150 adults
Arkansas River, Oklahoma - 250 adults
Quivira National Wildlife Refuge - 100 adults
Salt Plains National Wildlife Refuge - 300 adults
Cimarron River Basin - 400 adults
Canadian River - 300 adults
Beaver/ North Canadian River - 100 adults

IV. Red River System
A. Number of birds in the Red River system will increase to 300

breeding adults.
B. Essential Breeding habitat (Appendix 4) will be protected,

enhanced and restored.
C. The 300 adults will be distributed along the Prairie Dog Town

Fork where interior least terns currently occur and at other
essential habitat sites yet to be determined.

V. Rio Grande River System
A. Current number of adult birds (500) in the Rio Grande River

system will remain stable for 10 years.
B. Essential breeding habitat will be protected, enhanced and

restored.
C. The birds will be distributed along the Rio Crande and Pecos

Rivers.

Step-Down Outline
The step-down outline lists tasks necessary to meet the recovery

objective. Steps (or tasks) are not presented in order of importance.
Some steps are underway, while others may take years before they are
begun. An explanation of these steps is presented in the Narrative
section of this plan. Following the Narrative, the Implementation
Schedule lists and sets priorities to be taken in the next three years.
The step-down outline is very similar to the step-down outline in the
Great Lakes/Northern.Great Plains Piping Plover recovery plan (U. S. Fish
and Wildlife Service 1988a) because both species breed in the same habitat
areas in the Missouri River system and require similar recovery tasks.

1. Determine current distribution and population trends of the interior
least tern.
11. Assess status and distribution of breeding populations.

111. Survey sandbars, reservoir shorelines, sand and gravel pits
and other suitable habitats to determine breeding
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distribution.
112. Develop a method for standardization of census techniques

and timing of censuses.
113. Census known and potential breeding sites.
114. Monitor reproductive success.
115. Assess dispersal patterns and genetic diversity.
116. Assess mortality.
117. Further identify life history parameters and develop

population models.
12. Assess status and distribution for the migration period.
13. Assess status and distribution during the winter.

131. Survey beaches and other suitable habitat to determine
winter distribution.

132. Census known wintering areas.
133. Monitor movement of birds between wintering sites and assess

mixing of populations.
134. Assess mortality on wintering areas.

2. Determine current habitat requirements and status.
21. Determine breeding habitat requirements and status.

211. Assess the characteristics, including prey resources, of
breeding habitat.

212. Quantify and evaluate available breeding habitat.
213. Examine historic aerial photography and hydrographic surveys

of river systems to determine the previous extent of
potential habitat and vegetational changes.

22. Determine current migration habitat requirements and status.
221. Assess the characteristics, including prey resources, of

migration habitat.
222. Quantify and evaluate available migration habitat.

23. Determine current habitat requirements and status on wintering
areas.
231. Assess the characteristics, including prey resources, of

winter habitat.
232. Quantify and evaluate winter habitat.

3. Protect, enhance, and increase interior least tern populations.
31. Protect, enhance, and increase populations during the breeding

season.
311. Increase reproduction and survival at occupied breeding

sites.
3111. Evaluate predator impacts on eggs and chicks and

identify species responsible for the predation.
3112. Evaluate techniques for predator management and

implement where appropriate.
3113. Restrict public use within nesting areas and

investigate enforcement options.
3114. Manage water levels and river flows to reduce nest

and chick loss.
3115. Modify or eliminate construction activities that

adversely impact reproductive success.
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3116. Investigate the effects of environmental
contaminants at breeding areas.

32. Protect and enhance populations during migration and winter.
321. Manage areas to maximize survival of birds during migration.
322. Manage winter areas to maximize survival of birds during

winter.
3221. Investigate the effects of human activities on

winter survival.
3222. Investigate the effects of environmental

contaminants.
4. Preserve and enhance habitat.

41. Provide protection and management of breeding habitat.
411. Identify areas of essential breeding habitat.
412. Continue to evaluate areas for consideration as essential

breeding habitat.
413. Establish liaison with agencies and organizations with land

and water management responsibilities.
414. Revise, establish, or utilize land and water laws and

regulations to provide protection along rivers and lakes.
415. Develop criteria and priorities for breeding habitat

protection.
416. Develop management plans for breeding habitat.

4161. Determine direct, indirect and cumulative effects of
manipulation of river hydraulics, flow regimes, and
sediment discharge on breeding and foraging habitat.

4162. Identify river flow regimes that will protect and
enhance breeding and foraging habitat.

4163. Determine the relationship of existing artificial
breeding sites to river sites.

4164. Identify need and techniques of improving habitat by
management of substrate and by vegetation control
through physical and/or non-toxic chemical means.

4165. Study feasibility and determine need for creating
new habitat and implement trials to determine
success rates of creating new habitat.

4166. Develop lake and reservoir control policies where
existing and potential interior least tern habitat
is threatened.

4167. Identify needs and techniques for managing water
levels.

417. Evaluate success of protection and management techniques.
42. Provide protection and management of migration habitat.
43. Provide protection and management of winter habitat.

431. Identify areas of essential winter habitat.
432. Develop criteria and priorities for winter habitat

protection.
433. Develop management techniques.
434. Modify construction activities that may reduce or negatively

alter winter habitat.
435. Evaluate success of protection and management techniques.

5. Develop and implement an education program that publicizes information
on the interior least tern, including its life history, reasons for
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current status, and options for recovery.
51. Inform and educate the public on the bird’s plight and recovery

efforts.
511. Identify target audiences among the general public.
512. Develop and distribute educational materials appropriate to

various audiences.
513. Develop materials for newspapers, radio, and television that

highlight specific interior least tern projects.
514. Provide controlled viewing opportunities if and when

appropriate -

52. Inform and educate public resource management agencies.
521. Identify critical resource agency constituents.
522. Develop educational materials appropriate to respective

agencies and their management authority.
523. Provide public resource agencies with periodic updates on

the interior least tern’s status and progress of recovery
efforts.

6. Coordinate recovery efforts.
61. Designate a recovery plan coordinator.

611. Coordinate research and management activities with
federal,state, local and private organizations.

612 - Coordinate international research and management activities.
613. Coordinate development of a public information program at

the national and international level.

Narrative

The Narrative gives further details and justification for each task in
the Step-Down Outline. The steps critical for recovery in the next three
years are outlined and given priority in the Implementation Schedule.
1. Determine current distribution and ~ovulation trends of the

interior least tern

.

The effectiveness of current conservation efforts will not be well-
understood until comprehensive distribution and census data have been
collected. Future plans for recovery also will be curtailed until a
more accurate picture of the species status is defined.
11. Assess status and distribution of breeding votulations

.

Most interior least tern censusing has been carried out during
the breeding season. Results indicate interior least terns are
widely distributed, as scattered pairs or in concentrations at
breeding areas. The terns probably disperse great distances as
suggested by Boyd and Thompson (1985). Continued search for new
breeding areas and evaluation of known areas are necessary to
complete our knowledge of the birds’ status.
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111. Survey sandbars. reservoir shorelines, sand and gravel pits
and other suitable habitats to determine breeding
distribution

.

Currently, the distribution of the interior least tern on
most of the Missouri River system is well-known and
monitored, although reservoir shorelines in the Dakotas and
Montana should be further surveyed for accurate population
estimates especially during drought years when reservoir
levels are low. Additional survey work is needed on the
Loup River in Nebraska and elsewhere in the Platte River
system. The Arkansas River system needs further survey work
in Arkansas, Kansas, Oklahoma and Texas. The length of the
Red River requires a thorough survey as does the Rio Grande
River system and rivers in central Texas. Additional survey
work is needed on the Lower Mississippi River to determine
distribution when the river rises and floods nesting
colonies. The Missouri Department of Conservation has a
study in progress to address this need. The status of
potential sites should be monitored and updated at least
once every five years.

112. Deve1o~ a method for standardization of census technioues
and timing

.

The exposure of sandbars in the spring follows the reduction
of river flows. The breeding cycle may commence at
different times throughout the interior least tern’s range.
Differences in breeding chronology from south to north must
be determined. Because of the length of time involved in
surveying long stretches of rivers, surveys should be
correlated with reported river levels and the exposure of
sandbars. Surveys should account for renesting birds and
later nesting by younger adults (Massey and Atwood 1981,
Smith and Renken 1990).

113. Census known and potential breeding sites

.

Once sites are identified as containing breeding pairs,
annual censuses of breeding and non-breeding adults should
be carried out at essential breeding habitat (Appendix 4)
for several years. If the birds are established for several
years, censusing should continue at least once every year.

114. Monitor reproductive success

.

Census data provide an indication of an area’s population
size, but estimates of reproductive success are also
necessary. More adults may be present in nesting areas than
actually breed. Frequent nest destruction further lowers
productivity of a site, rendering simple counts of breeding
pairs less meaningful than censuses of adults and fledged
chicks. Reproductive success or recruitment (measured in
terms of number of chicks fledged per pair) should be
monitored annually at essential sites and at least every
three years, on a rotating basis, at other sites. Causes of
reproductive failure should be identified whenever possible.
Because of possible early fledgling departure from colonies,
multiple counts of fledglings should be made for
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determination of the fledging rate (Thompson 1982, Thompson
and Slack 1983).

115. Assess dispersal patterns and genetic diversity

.

Little is known about the interaction between coastal least
terns and the interior least tern. Boyd and Thompson (1985)
found a nesting least tern in Kansas which had been banded
as a chick on the Texas coast. It would be useful to know
if coastal least terns serve as a reservoir to replenish the
interior least tern population; and if the status of the
coastal least tern population determines the numbers and
distribution of interior least terns. Monitoring movements
of marked birds in major breeding areas will fill the gap in
our understanding of dispersal. Knowledge of how new nest
sites are colonized, and where new birds originated will be
useful in developing population management plans and models -

116. Assess mortality

.

Factors such as human disturbance, predation, and water
level regulation have reduced success of interior least tern
eggs and chicks (Mayer and Dryer 1990). Factors affecting
adult mortality, however, have never been fully addressed
for any part of the annual cycle. Predation is a problem
for some California and coastal least terns (Burger 1984,
Minsky 1980, Massey 1981) and the closely allied little tern
in Europe (Haddon and Knight 1983). During the breeding
season, predation on interior least terns by coyote (Canis
latrans), crow (Corvus brachyrhynchos), and raptors has been
reported (G. R. Lingle, personal communication, Hill 1985,
Kirsch 1990, Mayer and Dryer 1990) and predation on nesting
adults by barred owls (Strix varia) has been recorded (Smith
and Renken 1990). Predation is significant on the Missouri
National Recreational River (U. S. Fish and Wildlife
Service, unpublished data). It is important to determine
the extent and cause of adult and juvenile mortality during
the breeding season.

117. Further identify life history parameters and develop
population models

.

Field studies of interior least terns should be carried out
without reducing reproductive success or site tenacity.
Future breeding studies only should be undertaken after
researchers have identified specific critical factors that
require resolution in order to rehabilitate the species. It
would be useful to compile all available life history data
and develop a model to estimate potential population trends.

12. Assess status and distribution for the migration period

.

Less is known about the migratory ecology for the interior least
tern than for any other phase of the annual cycle. Migratory
routes have not been adequately described for spring or fall. It
is not known if interior least terns follow major river systems
during migration or if they migrate directly north and south.
Further, it is unknown if interior least terns join coastal least
terns prior to coastal least tern migration to Latin America or
if interior least terns have their own migration route. Before
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intensive individual field studies are undertaken, it may be
beneficial to coordinate surveys of potential sites with natural
resource employees or local birders to determine if interior
least terns are stopping en route to wintering sites.

13. Assess status and distribution during the winter

.

Interior least terns spend 6-7 months at wintering sites. Most
field research, however, has been carried out on breeding birds.
Factors limiting non-breeding birds may be as severe or worse
than threats encountered during other times of the year. Field
studies should begin to at least locate wintering sites.
131. Survey beaches and other suitable habitat to determine

winter distribution

.

Biologists familiar with the avifauna of Atlantic and
Caribbean coastal Latin America should be contacted to
assist in determining the winter distribution of least
terns. A survey of the north coast of South America should
be carried out to identify those habitat types used by least
terns. However, the surveys may be difficult.
Accessibility of coastal areas along central America and the
northern coast of South America may be problematic for
geographical and political reasons. Color-banded
individuals would provide the means to distinguish interior
least terns from other races or populations.

132. Census known wintering areas

.

Once winter sites are known, censuses of important areas
will provide an indication of their continuing importance
and status as post-breeding sites.

133. Monitor movementof birds betweenwintering sites and assess
mixinE of populations

.

It is not known if post-breeding interior least terns mix

with coastal least terns at wintering sites. Once the
habitat types of interior least terns are known, habitat
protection can begin. Monitoring movements of birds between
different sites will provide this information , as well as
indicate the degree to which individuals from various
breeding populations mix during the winter.

134. Assess mortality on wintering areas

.

The extent and cause of mortality to post-breeding interior
least terns has not been addressed. It is not clear if
adults and juveniles suffer differential mortality, or if
post-breeding birds face greater threats than do breeding
birds. Any information leading to further delineation of
threats to the species during this time will be important.
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2. Determine current habitat requirements and status

.

Habitat alteration has been identified as one of the principal causes
of the current status of the interior least tern (U. S. Fish and
Wildlife Service 1985, Whitman 1988). Recovery of the species will be
affected substantially by the ability to identify and protect
essential breeding habitat and to intensively manage that habitat to
maximize productivity and survival. Setting priorities for protection
of remaining sites and determining habitat management actions will
require detailed knowledge of interior least tern habitat requirements
and the availability and quality of existing sites.
21. Determine breeding habitat requirements and status

.

Our knowledge of interior least tern breeding habitat
requirements has increased greatly during the past five years.
Data on seemingly adequate but unoccupied habitat is needed.
Comparison of habitat conditions among used sites along with data
on reproductive success will provide the information necessary to
set priorities for protection, and determine site-specific
management actions to enhance breeding habitat.
211. Assess the characteristics, including prey resources. of

breeding habitat

.

The characteristics of breeding habitat must be investigated
across the entire range of the interior least tern. At
riverine sites, habitat variables to be measured should
include: nesting area and height above water level,
vegetative cover and distribution, substrate type, and river
level fluctuations. Other variables may be of particular
interest at local breeding areas. Measurements taken and
methods employed at various breeding sites should be
standardized to allow comparisons among areas. Few data are
available on food resources at interior least tern breeding
areas. Information on prey species occurrence and abundance
are needed, as are estimates of the likelihood of food being
a limiting habitat factor. The goals of these
investigations should be identification of the range of
habitat conditions tolerated by interior least terns,
determination of habitat factors that affect nest densities,
and elucidation of habitat conditions that may be related to
maximum reproductive success rates.

212. quantify and evaluate available breeding habitat

.

As habitat assessment is undertaken, efforts to quantify
existing interior least tern habitat should be initiated.
The first task should be quantification of known and
potential breeding habitat. As habitat quality data become
available, existing sites should be evaluated with respect
to habitat adequacy and deficiencies. Based on this
information, recommendations for site protection or
management actions should be given priorities. Remote
sensing techniques such as aerial videography (Sidle and
Ziewitz 1990) can be useful to quantify and, if possible,
rate interior least tern breeding habitat. Sandbars are
easily visible on satellite imagery of the Mississippi and
Missouri Rivers. A catalog or compendiumof interior least
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tern nesting areas should be developed.
213. Examinehistoric aerial vhotogra~hvandhvdrogra~hic surveys

of river systems to determine the previous extent of
potential habitat and vegetational changes

.

For many rivers periodic aerial photographs and hydrographic
surveys are available. It would be useful for predictive
purposes to measure the change, if any, in the quantity and
quality of sandbar habitat since photo and hydrographic
coverage began (Hamel et al. in press, Rodekohr and
Engelbrecht 1988, Sidle et al. 1989). Such an endeavor
would allow an accurate forecast of habitat trends.

22. Determine current migration habitat requirements and status

.

Because migration patterns of interior least terns are not
understood, no information on habitat requirements or status is
available. Once stop-over sites, if they exist, are determined,
evaluation of habitat requirements should be undertaken.
221. Assess the characteristics, including prey resources. of

migration habitat

.

If stop-over sites are identified, the habitats used should
be described and variables characterizing those habitats
quantified. Quantification (time activity budgets) of how
interior least terns use the available habitats and their
length of stay at stop-over sites also should be determined.

222. Quantify and evaluate available migration habitat

.

Once migratory habitats are identified and characterized,
the availability of such habitats should be determined.
Initially, habitat availability in the vicinity of known
stop-over sites should be quantified and its quality
assessed. If migratory habitat in the vicinity of current
stop-over sites is limited, a large scale survey of
available habitat along suspected migratory corridors should
be made.

23. Determine current habitat requirements and status on wintering areas

.

No data are available on interior least tern winter habitat
requirements. This task should be undertaken followed by a
determination of the extent to which wintering habitats are
traditionally used. Information on the role of winter habitat
abundance, distribution, and quality in interior least tern population
dynamics is totally lacking. Data relating winter habitat conditions
to population status are needed.

231. Assess the characteristics, including prey resources. of
winter habitat

.

As primary wintering areas are identified, characteristics
of the habitats used by interior least terns must be
quantified and variables affecting quality of those habitats
elucidated. Winter habitats should be assessed with regard
to interior least tern prey abundance and distribution,
roost site needs, and location of feeding and roosting
habitat. Habitat characteristics near occupied sites, but
not currently used by interior least terns, also should be
assessed. Quantitative data on interior least tern use of
winter habitats also are needed. Information on movements
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3. Protect

among wintering areas, movements among habitats, time-
activity budgets, the use of pre-migration staging areas,
etc., may provide important information on habitat quality.
The goal of these studies should be identification of
habitat features that affect winter survival of interior
least terns, assure adequate pre-breeding condition, and
favor mixing among individuals from local breeding
populations.

232. Quantify and evaluate winter habitat

.

After baseline information on habitat characteristics and
quality is available, the amount and distribution of winter
habitat should be determined. Additionally, the quality of
existing habitat should be rated and deficiencies
identified. This effort may involve development of remote
sensing techniques to identify and monitor winter habitat.
Based on data generated under steps 231 and 232 the
likelihood of winter habitat quantity limiting the growth of
the interior least tern population should be evaluated. If
winter habitat is found to be limited, further
recommendations should be developed on the need for habitat
protection or management of specific sites.

233. Eliminate current or potential threats to winter habitat

.

As winter habitat is identified, current and potential
threats to each site should be determined. Priority should
be given to sites currently used by interior least terns.
It is important to not only identify threats that could
destroy winter habitats, but also those that could result in
lowering the quality of remaining sites. Habitat ownership
will have to be taken into consideration when assessing
threats to the species.

enhance and increaqe interior 1e~t tern nonu1Rtion~

Legal protection is often not enough to ensure perpetuation of
breeding populations. Active management actions, including predator
management, restricted access, and water level management are critical
components of a comprehensive protection plan.
31. Protect, enhance, and increase populations during the breeding

season

.

To date, breeding activity of interior least terns has been more
thoroughly investigated than activities at other times of the
year. Current surveys have now identified most of the nesting
areas in the U. S. Extensive survey work and research
investigations of several major breeding areas have helped
delineate many factors contributing to the species’ current
status, thus enabling the developmentof specific recommendations
that may enhance the species’ survival during the reproductive
season.
311. Increase reproduction and survival at occupied breeding

sites

.

Activities that reduce interior least tern reproductive
success and survival on its breeding grounds are probably
among the principal factors responsible for the species’
current status. Actions directed at eliminating or
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minimizing such impacts are essential to the interior least
tern’s recovery.
3111. Evaluate predator impacts on eggs and chicks and

identify species responsible for the predation

.

Predation can be high in California and coastal
least tern colonies (Atwood et al. 1979, Burger
1984, Massey 1981). Surveys on the Lower
Mississippi River revealed that nest predation,
especially by coyotes, has substantially reduced
reproductive success at certain colonies. The
vulnerability of terneries to such predation
increases when island habitat accretes to the
shoreline during periods of low water (Smith and
Renken 1990). Studies conducted in the Missouri
River system have documented a high percentage of
interior least tern egg and chick loss to predation
(Nebraska Game and Parks Commission, unpublished
data, Mayer and Dryer 1990). During 1987-1989,
predation accounted for most of the nest losses on
the Platte River except riverine nests on the
central Platte where flooding caused the mortality
(Kirsch 1990, Lingle 1989). Both avian and
mammalian species are among the suspected predators.
Further studies that document such losses should
continue. Investigations that focus specifically on
identifying predators, and the cues they use in
locating nests and/or chicks, determining the time
of predation, etc., are necessary if egg and chick
mortality are to be curtailed.

3112. Evaluate techniques for predator management and
implement where appropriate

.

Lethal and non-lethal methods for managing mammalian
predators have been extensively developed for other
wildlife management purposes. They include:
eliminating or relocating the animal, erecting
electric fences, and developing taste aversions.
Electric fences have been used to protect nesting
California and coastal least terns (Massey and
Atwood 1980, 1982; Minsky 1980). The applicability
of these and other techniques (e. g. predator
exclusion cages) to the interior least tern should
be investigated. Few management efforts have
focused on managing avian predators, such as common
ravens (Corvus corax), American crows, great horned
owls (Bubo virginianus), great blue herons (Ardea
herodias), California gulls (Larus californicus)

,

and ring-billed gulls (L. delawarensis)

.

Appropriate management measures should be
implemented at interior least tern sites that are
now experiencing significant and repeated loss due
to predation.
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3113. Restrict public use within nesting areas and
investigate enforcement options

.

Disturbance of California and coastal least tern
colonies caused by foot traffic and recreational
vehicles has beenwell-documented (Masseyand Atwood
1979, Goodrich 1982, Burger 1984) and is also true
for interior least terns (Schwalbach 1988, Kirsch
1987-90, Lingle 1989, Smith and Renken 1990).
Losses incurred by these activities can be direct,
by destroying eggs andchicks, as well as indirect,
by inhibiting territory establishment, feeding
behavior, incubation and other reproductive
behavior. A variety of techniques that restrict
access to nesting areas have been successful in a
few states and should be implemented on a wider
scale. These include posting, restricted access,
and fencing (Morris 1979, 1980; Larkins 1984, Massey
and Atwood 1979). Because many interior least tern
nesting areas are located in remote areas, strict
enforcement of regulations is often impractical.
Although the site may receive substantial
recreational use, budget restrictions rarely allow
full-time monitoring by professional staff. It is
essential, therefore, that actions to restrict
recreational activities always be accompanied by an
aggressive public relations effort that will
effectively reach all potential visitors to an area
and adequately explain the purpose of the
regulations. “Tern wardens” who patrol nesting areas
to explain the restrictions, should be considered
for particularly important breeding areas (McCulloch
1982). The U. S. Army Corps of Engineers, U. S.
Fish and Wildlife Service, and state wildlife
agencies could become involved in public relations
efforts and patrols to protect interior least tern
nesting areas on the river systems. Agents of the
Missouri Department of Conservation maintain an
active enforcement program at Mississippi River
terneries. Similar state and federal enforcement
endeavors have begun on the Missouri River in North
and South Dakota, and Nebraska, and on the Platte
River in Nebraska. Field research on interior least
terns should be carefully examined for its effects
on the reproductive success of the birds (Brubeck et
al. 1981). Research proposals should be scrutinized
for their benefit to interior least tern recovery.

3114. Manage water levels and river flows to reduce nest
and chick loss

.

A significant proportion of the interior least tern
population resides along rivers where much habitat
has been destroyed by reservoir construction,
channelization, water depletion, vegetative
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encroachment, and modification of flow regimes
(Currier et al. 1985, Nebraska Game and Parks
Commission 1985b, Schwalbach et al. 1986, 1988,
Eschner et al. 1981, Smith and Stucky 1988, Sidle et
al. 1989). This riverine habitat is subject to a
number of additional threats, including untimely
water releases from dams that flood sandbar nesting
habitat (Dryer and Dryer 1985, Schwalbach et al.
1986, 1988; Schwalbach 1988, G. R. Lingle, personal
communication). Managing water levels early in the
spring along some rivers could help to resolve this
problem. Nesting habitat, expected to be flooded
late in the season, could be submerged when interior
least terns begin establishing territories in early -

May, forcing them to seek higher grounds that would
be safe throughout the nesting season. It is
essential, however, that sufficient nesting habitat
is available above the fluctuation zone. High
waters in spring also helps keep sandbars devoid of
vegetation by reducing sprouting of young herbaceous
growth and by increasing deposition of coarse
sediments (Currier et al. 1985, O’Brien and Currier
1987) -

Annual flow regimes need to be developed for
many river segments where interior least terns
occur. For example, along the central Platte River
the Service has developed flow recommendations to
support a variety of wildlife including least tern
nesting habitat and the bird’s forage fish (Table
8). These recommendations have been accepted by the
Federal Energy Regulatory Commission as part of the
annual relicensing of upstream water projects in
Nebraska (Sidle et al. 1990). The water releases
will occur on the North Platte River, far upstream
of interior least tern nesting habitat. The Ohio
River has a major effect on the availability of
interior least tern habitat in the lower Mississippi
River. Management of this river and other rivers
throughout the bird’s range need to be examined for
their effect on the interior least tern and its

habitat.
3115. Modify or eliminate construction activities that

adversely impact reproductive success of interior
least terns

.

Recreational and residential development along river
fronts should be discouraged in nesting areas.
Proposals for maintenance or development activities
that do not directly disturb breeding habitat but
that occur in the vicinity of nest sites should be
closely scrutinized for their potential impact.

3116. Investigate the effects of environmental contam-ET
1 w
210 113 m
514 113 l
S
BT

inants during the breedinE season

.
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Contaminant effects on interior least terns are
unknown. It would be useful to at least collect
addled eggs during surveys and field studies for
later contaminant analysis.

32. Protect and enhance populations during migration and winter

.

Each year, 30 percent or less of the interior least tern’s time
is spent on the breeding grounds. A comprehensive protection
plan also should focus on the species survival during migration
and winter. However, migration and winter are the most poorly
understood stages of the bird’s life cycle and little can be
recommended until migratory patterns are determined. The
delineation of key areas where interior least terns spend non-
breeding months is a critical step to enable the protection
measures necessary for the birds’ survival year-round.
321. Manage areas to maximize survival during migration

.

Nothing is currently known about either the extent or causes
of mortality that interior least terns might encounter
during migration. Work that focuses on delineating
migration routes (Step 12) should be expanded to focus on
causes of mortality as well. When appropriate, measures
should then be taken to lessen the impact upon the species.

322. Manage winter areas to maximize survival during winter

.

During winter, interior least terns probably use open
habitats. Sand, gravel, and/or cobbled marine beaches may
be selected, as well as intertidal beach bars and flats.
3221. Investigate effects of human activities on winter

survival

.

Recreational, residential, and industrial
developments each pose a potential threat to
interior least terns by increasing the level of
human activity. Moreover, hunting of terns in Latin
America may be a factor. To date, research studies
have focused primarily on describing the impacts of
human activities on nesting grounds. Future efforts
also should be directed at collecting similar data
from wintering areas, once such areas are
discovered.

3222. Investigate the effects of environmental
contaminants in wintering areas

.

During surveys for interior least tern wintering
areas, attention should be paid to coastal
pollution. Chemical use and its impacts on foreign
wintering areas should be evaluated.

4. Preserve and enhance habitat

.

Because of major habitat losses and increasing demands on available
habitat, protecting and enhancing existing and potential interior
least tern habitat is a major concern. Important breeding areas have
been identified but enhancement and protection of essential habitat
has been limited. Little is known about those areas along the
migration route or on the wintering grounds.
41. Provide protection and management of breeding habitat

.

Essential breeding habitat (Appendix 4) will need delineation,
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protection, and enhancement to provide for recovery of the
species. Efforts should include increased management activities
to provide better use and protection of existing and potential
areas. Compatibility of other uses (e.g., recreation) for
breeding areas should be defined. All essential habitat needs
permanent protection, where possible, through appropriate fee
title acquisition, permanent easement, cooperative agreements,
and memorandums of agreement or understanding among federal
agencies and private organizations (Appendix 2).
411. Identify areas of essential breeding habitat

.

Essential Habitat is listed in Appendix 4 to highlight known
areas to be protected.

412. Continue to evaluate areas for consideration as essential
breeding habitat

.

Recognizing the fragile nature of much of the interior least
tern’s breeding habitat, continued evaluation and
designation of essential habitat in primary breeding areas
will protect areas from detrimental development.

413. Establish liaison with agencies and organizations with land
and water management responsibilities

.

Due to increasing pressure for development and use of land
and water resources to meet human needs, efforts should be
made to communicate with agencies, organizations, and
individuals whose decisions affect the future of interior
least tern habitat. The purpose would be to resolve
conflicts between known development actions and future
conflicts through planning of land and water development.

414. Revise, establish, or utilize land and water laws and
regulations to provide protection along rivers and lakes

.

Increasing demands for agricultural land and urban
development, wetland drainage, power generation, water for
irrigation, recreational space, and operation of river
reservoirs have threatened or destroyed interior least tern
habitat. Enforcement of laws and regulations, particularly
those involving instream flow protection, 404 permits, and
endangered or threatened species habitat protection, is
needed to restrict or modify such developments on the
remaining essential interior least tern habitat. All land-
and water-use legislation should be scrutinized for
potential impact to interior least tern habitat.
Undesirable legislation should be modified and laws enacted
that will expand the consideration given wildlife during
water and land development planning.

415. Develop criteria and priorities for breeding habitat
protection

.

To provide adequate protection, some habitat will have to be
purchased in fee title, or placed under a protective
easement or cooperative landowner agreement. Although
permanent protection of essential areas usually will be
preferred, in some instances, temporary protection of
ephemeral nesting areas may be achieved through agreements
with private parties and public authorities. Protection of
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areas listed as essential habitat (Appendix 4) is based upon
tradition of occupancy, number of birds present, site
productivity, proximity to other protected sites, imminence
of habitat destruction, and ephemeral nature of the site.

416. Develop management clans for riverine breeding habitat

.

Techniques may vary from site to site depending on need and
opportunity, but plans should be developed for management of
essential riverine habitat (see Step 2).
4161. Determine direct. indirect, and cumulative effects

of manipulation of river hydraulics, flow re2imes

.

and sediment discharge on breeding and foraging
habitat

.

Manipulation of river flow regimes and river
hydraulics through water diversion, storage of flows
by dams, discharge from dams for power generation,
navigation and irrigation demands, bank
stabilization, and channelization has significantly
altered the natural dynamic processes responsible
for loss and creation of sandbars used for nesting
(Nunnally and Beverly 1986, Sandheinrich and
Atchison 1986, Smith and Stucky 1988). As a result,
breeding habitat could be lost at a higher rate than
what is being created. Modifications of river flow
regimes through operation of reservoirs and lock and
dams also has caused concern for long-term effects
of riverbed degradation on interior least tern
habitat. Although many direct effects of human
manipulations have been identified, suspected
indirect and cumulative impacts of ongoing and
future river developments need to be determined.
Under Section 7 of the Endangered Species Act the U.
S. Fish and Wildlife Service and the U. S. Army
Corps of Engineers have consulted on the effects of
proposed dams in the Platte River system, and are
consulting on the effects of main stem dam
operations on interior least terns along the
Arkansas and Missouri Rivers (U. S. Fish and
Wildlife Service 1987b, 1987c, 1989, 1990). Section
7 consultation provides an opportunity to protect
much of the interior least tern’s breeding habitat.

4162. Identify river flow regimes that will protect and
enhance breeding and foraging habitat

.

Control of river flows is desirable to prevent
inundation of nests and young (Nebraska Game and
Parks Commission 1985c), discourage growth of woody
vegetation, and to maintain a river with a nutrient
base necessary for production of fish used as food
by interior least terns. Proper instream flow is a
major goal of ongoing Section 7 consultations
regarding the interior least tern.

4163. Determine the relationship of existing artificial
breeding sites to river sites

.
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California and coastal least terns readily use man-
made habitats. Islands, spoil piles, and beaches
formed by dredged sand and gravel, and located
immediately adjacent to the Platte River in Nebraska
and elsewhere are used by interior least terns. A
large percentage of the Platte River breeding
population of interior least terns nests at sand and
gravel pits. Dike fields are commonly used along
the Mississippi River (Hansel et al. in press, Landin
et al. 1985, Rumancik 1987, Smith and Renken 1990).
Terns may use barges filled with sand on river
segments now devoid of sandbar habitat. The
importance of artificial habitat to recovery of the
species, and to what extent such habitat can replace
lost natural sandbars, should be determined.

4164. Identify need and techniaues of improving habitat by
management of substrate and by vegetation control
through ~hvsical and/or non-toxic chemical means

.

Existing woody vegetation may have to be removed
from sandbars to provide suitable nesting habitat
through physical or chemical means. Annual control
may be necessary. Dredging and spreading sand or
gravel of particular particle size could improve
substrates for nesting and increase the height of
sandbars to prevent continuous inundation.
Currently, the U. S. Army Corps of Engineers and the
Platte River Whooping Crane Habitat Maintenance
Trust have been clearing islands on the Missouri and
Platte Rivers, respectively.

4165. Study feasibility and determine need for creating
new habitat and implement trials to determine
success rates of creating new habitat

.

A variety of techniques have been used to create
artificial nesting sites for the California and
coastal least terns and to attract terns to the
sites (Massey 1981, Fancher 1984, Kotliar and Burger
1984). Creation of artificial habitat may be
necessary in areas where manageable habitat is non-
existent. This may be particularly important in
areas where natural habitat has been lost to
channelization and water diversion. For example,
most of the lower Missouri River (Iowa, Kansas,
Missouri, and Nebraska) is now a channel and
artificially created sites (e.g., ash disposal sites
at power stations in Iowa) (Wilson 1984, 1986;
Dinsmore and Dinsmore 1989) are the only habitat
available. As part of the annual relicensing effort
for upstream water projects along the Platte River
in Nebraska, restored least tern nesting habitat has
been ordered by the Federal Energy Regulatory
Commission for each bridge segment in the central
Platte (Sidle et al. 1990). Additional restoration
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will be needed elsewhere along the Platte River.
Habitat on the Cimarron River appears to be
progressively deteriorating from upstream to
downstream as the channel narrows and woody
vegetation encroaches. Vegetation control likely
will be necessary to maintain essential habitat.
Likewise, habitat restoration will be necessary if
least terns are to recover in the Iowa and Missouri
reaches of the Missouri River. In the Mississippi
River, the Missouri Department of Conservation and
the U. S. Army Corps of Engineers have developed a
cooperative proposal to construct two artificial
islands between St. Louis and Cape Girardeau,
Missouri. Smith and Stucky (1988) discussed other
recommendations, including modification of dike
structures.

4166. Deve1o~ lake and reservoir control policies where
existing and potential habitat is threatened

.

Water levels affect interior least tern reproductive
success by increasing or decreasing the amount of
habitat available on the shoreline of reservoirs (e.
g., Lakes Qahe and Sakakawea in the Dakotas, and
Salt Plains National Wildlife Refuge, Oklahoma) and
in dike fields. Changes in these levels during
critical periods may delay initiation of nesting,
flood nest sites or feeding areas, or increase the
distance from nest sites to the water’s edge. Lakes
and reservoirs with interior least tern habitat must
be identified and any policies controlling water
levels need to be scrutinized to determine the
effect on interior least tern reproductive success.

4167. Identify needs and techniques for manasing water
levels

.

Lakes and reservoirs currently supporting nesting
interior least terns or that provide suitable
nesting habitat should be evaluated to determine if
water level management is feasible. Where feasible,
techniques should be developed to manage water
levels to improve reproductive success.

418. Evaluate success of protection and management techniques

.

Monitoring must be sufficient to detect and measure the
positive effects of protection and management and to avoid
potentially detrimental impacts on interior least tern
habitat. Daily and seasonal activity patterns of interior
least terns, along with locations of specific nesting areas,
will provide key measures of the birds’ response to various
management practices. Monitoring vegetation to determine
where changing habitat conditions exist and monitoring
potential predator levels in the area should be considered.
All techniques used to improve interior least tern habitat
should be evaluated to determine their cost-efficiency.
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42. Provide protection and management of migration habitat

.

If migration sites are identified, their protection and
enhancement will be essential. At that point, assessment of
further needs of migrating interior least terns will be carried
out. As stop-over habitats are identified, current and potential
threats to those sites should be delineated. On publicly-owned
sites, current land-use patterns or management actions that
could conflict with interior least tern use of existing habitats
should be identified. Feasibility of protecting major privately-
owned stop-over sites should be assessed.

43. Provide protection and management of winter habitat

.

Survival and continued existence of the species may depend on
availability of suitable winter habitat. Furthermore,
reproductive success of adults may partially be a function of
their physical condition as they begin spring migration.
Consequently, the quality and quantity of winter habitat may
limit recovery of the species.
431. Identify areas of essential winter habitat

.

Essential winter habitat first needs to be identified by
surveys in Latin America.

432. Develop criteria and priorities for winter habitat
protection -

Once further research is carried out in wintering areas,
factors will be identified as being essential for winter
habitat. At that point, a land protection strategy should
be developed. Areas that support the greatest number of
interior least terns, especially those supporting
individuals from important sub-populations should be given
priorities in a habitat management/protection plan.

433. Develop management techniques

.

Once actual and/or potential interior least tern wintering
habitat is identified, methods of managing those habitats
should be developed and improved so that wintering habitat
is of sufficient quantity and quality to accommodate and
promote expansion of interior least tern populations to more
stable levels.

5. Deve1o~ and implement an education program that publicizes information
about the interior least tern, including its life history. reasons for
current status and options for recovery

.

Conservation of coastal least terns has benefitted greatly from public
information endeavors (Jackson and Jackson 1985, Toups 1976). The
interior least tern’s successful recovery will depend on curtailing
and/or redirecting human recreation and development activities.
Therefore, resource managers and the general public should be provided
with sufficient information to explain and justify changes in previous
actions. Current efforts to develop a public information program have
made an impressive start in this direction but must be intensified.
These efforts also could benefit from better coordination at the
national level to target specific audiences.
51. Inform and educate the public on the bird’s plight and recovery

efforts

.

The first priority in developing a public information program
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should be to educate the general public about the significance
and value of the interior least tern. The public’s support and
cooperation ultimately will be essential to the species full
recovery.
511. Identify target audiences among the ~enera1 public

.

Materials prepared to increase public awareness and
appreciation of the interior least tern can be more
effective if they are developed to meet specific interests
and concerns of a particular audience. Time should be spent
delineating which public groups are affected, either
directly or indirectly, by interior least tern conservation
efforts and how each audience can best be reached.

512. Develop and distribute educational materials an~ro~riate for
various audiences
Current efforts should be expanded to make greater use of
the various media, including newspapers, radio, and
television. The primary focus of this task should be to
provide background information describing the interior least
tern’s life history and habitat requirements and to describe
how human activity/disturbance can threaten the survival of
interior least terns. The public should also be made aware
of the necessity to enact local regulations to protect the
interior least tern. However, information materials should
not increase the potential for observer disturbance to
nesting birds. The Service’s Tulsa office has produced an
information brochure useful throughout the range of the
interior least tern.

513. Develop materials for newspapers, radio. and television

.

that highlight specific interior least tern projects

.

In several states, cooperative projects between state and
federal agencies, as well as private organizations and
individuals are underway to protect interior least terns.
Such efforts which generate public support should be
applauded and widely publicized, particularly at the local
level.

514. Provide controlled viewing opportunities if and when
appropriate

.

Guided opportunities for observing interior least terns may
be one of the best vehicles for generating public support
and concern. Led by a qualified biologist under conditions
that minimize or prevent disturbance to the birds, such
trips can educate visitors first-hand about the need for
strong protection and curtailment of some recreational
activities.

52. Inform and educate public resource management agencies

.

Some interior least terns occur on lands that are protected
and/or managed by state and federal resource agencies.
Recreation permitted on these areas (e.g., hiking, vehicle use,
camping) can reduce the bird’s reproductive success. In some
areas an agency’s own activities may also pose a threat (e.g.,
control of water levels in lakes and along rivers). Contact with
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these agencies will facilitate better management of the areas for
interior least terns.
521. Identify critical resource agency constituents

.

Each resource agency (including state, federal, and private
organizations) whose activities can impact the interior
least tern should be identified.

522. Develop educational materials appropriate to respective
agencies and their management authority

.

Resource managers need to be provided with basic life
history information about the interior least tern as well as
specific management information and recommendations directly
pertinent to their area of responsibility.

523. Provide public resource agencies with periodic updates on
the interior least tern’s status and progress of recovery
efforts

.

It is important that each public agency responsible for
ensuring the interior least tern’s survival, either directly
or indirectly, be kept abreast of the success of their
efforts at both the local and national level. Periodic
updates not only inform them of progress being made, but
also remind them of their responsibilities to the
conservation of interior least terns.

6. Coordinate recovery efforts

.

Development of a recovery plan for interior least terns involves
coordination of biologists, agencies, and governments so that the most
comprehensive, up-to-date information is collected and disseminated in
an efficient way. Proper coordination would also help ensure rapid
implementation of those actions necessary for full recovery.
61. Designate a recovery elan coordinator

.

Designation of a coordinator is recommended. Duties of the
coordinator would include: a) coordination of the implementation
of the recovery plan; b) naming an individual in each state to
coordinate and implement recovery tasks; c) monitoring execution
of the plan’s implementation schedule; d) maintaining
collaboration with state, federal, and international agencies;
disseminating critical annual data; and coordinating range-wide
research activities for interior least terns. A least tern
contact person should also be designated for each state.
611. Coordinate research and management activities with federal

.

state, local, and Private organizations

.

Efficient achievement of recovery goals will be enhanced
through coordination of research and management with private
and governmental agencies. For example, it would be useful
to establish and coordinate an international banding scheme
whereby birds can be easily identified throughout the annual
cycle. The recovery plan outlines many facets of interior
least tern conservation that require urgent investigation.
Repetition of efforts due to lack of coordination will slow
the recovery process and may cause undue disturbance to the
birds.

612. Coordinate international research and management activities

.

Development of population management plans on an
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international scale may be necessary. Interior least terns
probably winter in Latin America and coordination with
various nations and international conservation organizations
may be necessary.

613. Coordinate development of a public information vro~ram at
the national and international level

.

Information and educational materials developed in one river
system could be of equal benefit in other river systems.
Some materials also may be helpful to states that support
wintering populations. Coordination at the federal level
will reduce duplication of effort and encourage more
efficient use of time and money at the state level. A
coordinated approach to raising an awareness of the interior
least tern’s plight at the international level would ensure
protection throughout its range.
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III. IMPLEMENTATION

The Implementation Schedule outlines and gives priorities to tasks deemed
necessary to be undertaken in the next three years to maximize recovery of the
interior least tern. This process will be reviewed every three years until
the recovery objective is met. Therefore, priorities and tasks may change in
the future.

KEY TO IMPLEMENTATION SCHEDULE
General Category (Column 1):

Information and Research (I,R) Acquisition - A

1. Population status 1. Lease
2. Habitat status 2. Easement
3. Habitat requirements 3. Management agreement
4. Management techniques 4. Exchange
5. Taxonomy 5. Withdrawal
6. Demographic studies 6. Fee title
7. Propagation 7. Other
8. Migration
9. Wintering

10. Predation
11. Competition
12. Disease
13. Environmental contaminant
14. Reintroduction
15. Other information
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Management - M

1. Propagation
2. Reintroduction
3. Habitat maintenance and manipulation
4. Predator and competitor control
5. Depredation control
6. Deseasecontrol
7. Pollution control
8. Public information
9. Other information

Priority (column 4)

1. Those actions absolutely necessary to prevent extinction of the
species in the foreseeable future.

2. Those actions necessary to maintain the species’ current population
status.

3. All other actions necessary to provide for full recovery of the species.

Agency Responsibility (column 6):

USFWS Regional Office 2 - Albuquerque
3 - Twin Cities
4 - Atlanta
6 - Denver

USFWSResearch = 8
USFWS Office of Migratory Bird Management = OMBM
USFWS Office of International Affairs = IA
SA = State Wildlife Agency
BR = Bureau of Reclamation
COE = U. S. Army Corps of Engineers
NPS = National Park Service
WCHT= Platte River Whooping Crane Habitat Maintenance Trust
CW — Colonial Waterbirds

MO = Missouri River System
MS = Mississippi River System
AR = Arkansas River System
RE = Red River System
RG = Rio Grande River System
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IMPLEMENTATION SCHEDULE
Complete Implementation Schedule for First Three Years of Recovery Effort

General
Gate ~orv

Task Task
- -.

Res~onsibilitv Fiscal Year
Region
(USFWS)

Other
A2encies

Il 111-114Survey, census and
monitor breeding
populations

Priority

2 (MO)
2 (MS)
2(AR)
2 (RE)
2 (RG)

Task
Duration

Annual
Annual
Annual
Annual
Annual

Regions 3,6
Regions 3,4
Regions 2,4
Regions 2,4
Region 2

16, R6 Assess mortality and
identify life history
parameters (including
population modeling)

116-117 3 (MO)
3 (MS)
3(AR)
3 (RE)
3 (RG)

R9, Ri Survey and census winter
~ R6 populations 131-132 2 Annual 8, OMBM,IA Cw $35K 535K $15K

12, R3 Quantify
breeding
threats

and evaluate
habitat and

211-213 2 (MO)
2 (MS)
2(AR)
2 (RE)
2 (RG)

M4, RlO Evaluate predator impacts;
evaluate predator management
techniques and implement

)

SA,
SA,
SA,
SA,
SA

COE
COE
COE
COE

1
$15K
$15K
$20K
S 5K
$10K

2
515K
515K
$20K
5 5K
510K

Annual
Annual
Annual
Annual
Annual

.1
S15K
S15K
$20K
5 5K
510K

Regions
Regions
Regions
Region
Region

3,6

3,4
2,4,6

2,4
2

SA,
SA,
SA,
SA,
SA

WCHT
COE
COE
COE

$10K
$10K
$10K
slOK
$lOK

$10K
$10K
$10K
$10K
$10K

S10K
510K
$lOK
510K
$10K

2
2
2
2
2

years
years
years
years
years

3111-3112

Regions
Regions
Regions
Regions
Region 2

3,6
3,4
2,4,6
2,4

SA,
SA,
SA,
SA,
SA

BR, WGHT
COE
COE
COE

2 (MO)
2 (MS)
2(AR)
2 (RE)
2 (RO)

$15K
$15K
$15K
$ 5K
510K

Annual
Annual
Annual
Annual
Annual

$10K
$15K
$15K
5 5K
510K

Regions
Regions
Regions
Regions
Region 2

3,6
3,4
2,4,6
2,4

WCHT
COE
COE

SA,
SA,
SA,
SA
SA

$lOK
$15K
$15K
5 5K
$10K

$lOK
510K
$15K
5 5K
S 5K

$15K
$10K
$15K
5 5K
5 5K

$15K
510K
$15K
5 5K
5 5K
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) )

RA~oon~ibilitv
Other

Agencies
3,6 SA, COE
3,4 SA
2,4,6 SA, COE
2,4 SA

SA

Fiscal Year

515K
510K
$15K
$ 5K
$ 5K

)

General
Category
M8, M9

Complete Implementation

Task Task

IMPLEMENTATION SCHEDULE
Schedule for First Three Years of Recovery Effort

Priority

3113Restrict human and
vehicular access to
nesting areas

2 (MO)
2 (MS)
2(AR)
2 (RE)
2 (RG)

Task
Duration

Annual
Annual
Annual
Annual
Annual

Region
(USFWS)
Regions
Regions
Regions
Regions
Region 2

1
$1SK
$lOK
$15K
5 5K
5 5K

3-
$15K
510K
$15K
5 5K
5 5K

M3, M9 Manage water levels to
r~duce nest and chick loss

Identify essential breeding
habitat

411-412 2 (MO)
2 (MS)
2(AR)
2 (RE)
2 (RG)

Establish liaison to
protect breeding habitat

Revise or establish laws to
protect breeding habitat

413

414

3 (MO)
3 (MS)
3(AR)
3 (RE)
3 (RG)

3 (MO)
3 (MS)
3(AR)
3 (RE)
3 (RG)

Annual
Annual
Annual
Annual
Annual

Annual
Annual
Annual
Annual
Annual

Regions 3,6
Regions 3,4
Regions 2,4,6
Regions 2,4
Region 2

Regions
Regions
Regions
Regions
Region 2

3,6
3,4
2,4,6
2,4

3114

12

1 (MO)
1 (MS)
1 (AR)
1 (RE)
1 (RG)

Annual
Annual
Annual
Annual
Annual

Regions
Regions
Regions
Regions
Region 2

3,6

3,4
2,4,6
2,4

COE
COE
OQE, BR
COE
OQE

520K
$15K
$1OK
5 5K
5 5K

M3

M9

$20K
$15K
510K
5 5K
5 5K

Ongoing
Ongoing
Ongoing
Annual
Annual

520K
$15K
$1OK
5 5K
5 5K

Regions
Regions
Regions
Regions
Region 2

3,6
3,4
2,4,6
2,4

SA
SA
SA
SA
SA

SA,
SA,
SA,
SA,
SA

COE, BR
COE
COE, BR
COE

SA
SA
SA
SA
SA

Page 595 of 659



Complete Implementation
IMPLEMENTATION SCHEDULE

Schedule for First Three Years of Recovery Effort

General
Cateforv

Task Task

ResDonsibilitv Fiscal Year

Costs
1 2 3

R2, R3 415Develop criteria and
priorities for habitat
protection

R3, M3 Develop river management
plans

Rl, R2 Determine effects of river
hydraulics and sediment
discharge on breeding habitat;
identify flow regimes to
protect habitat

416

4161-4162

1 (MO)
1 (MS)
1 (AR)
1 (RE)
1 (RG)
1 (MO)

1 (MS)
1 (AR)
1 (RE)
1 (RG)

Annual
Annual
Annual
Annual
Annual
Annual

Annual
Annual
Annual
Annual

Region 6
Region 4
Regions 2,4,6
Regions 2,4
Region 2
Region 6

Region 4
Region 2,6
Region 2
Region 2

SA, COE, WCHT
SA,
SA,
SA,
SA,
SA,
WCHT
SA,
SA,
SA,
SA,

COE
COE,
COE
COE,
COE,

COE
COE,
COE
COE

$1 5K
$1OK

BR $lOK
$ 5K

BR 55K
BR $25K

BR
$20K
$20K
$lOK
S10K

Determine relationship of
existing artificial breeding
sites to riverine sites

Modify and/or eliminate
construction activities that
impact breeding habitat

)

4163

418

2 (MO)
2 (MS)
2(AR)
2 (RE)
2 (RG)
2 (MO)
2 (MS)
2(AR)
2 (RE)
2 (RG)

2 years
3 years
2 years
2 years
2 years
Annual
Annual
Annual
Annual
Annual

Region 6
Region 4
Regions 2,6
Region 2
Region 2
Regions 3,6
Regions 3,4
Regions 2,4,6
Regions 2,4
Region 2

)

Priority

3 (MO)
3 (MS)
3(AR)
3 (RE)
3 (RG)

Task
1)urat iop

1 year
1 year
1 year
1 year
1 year

Region
(USFWS)
Regions
Regions
Regions
Regions
Region 2

3,6
3,4
2,4,6
2,4

Other
~g~pt-.i~

SA
SA
SA
SA
SA

R3

M3

$15K
$10K
$1OK
5 5K
5 5K
525K

520K
$20K
510K
$1OK

515K
$lOK
$1OK
5 5K
5 5K
$2 5K

$20K
520K
$10K
$lOK

SA
SA, COE
SA
SA
SA
SA, COE
SA, COE
SA, COE
SA, OQE
SA, COE

510K
$1OK
$1OK
5 5K
5 5K
5 5K
5 5K
5 5K
5 5K
5 5K

$10K
510K
$10K
5 5K
5 5K
5 5K
5 5K
5 5K
5 5K
5 5K

$lOK
$10K
$10K
5 5K
5 5K
5 5K
5 5K
$ 5K
5 5K
5 5K
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Complete Implementation
IMPLEMENTATION SCHEDULE

Schedule for First Three Years of Recovery Effort

Task

Inform and educate the
public

Task Priority

511-513 2 (MO)
2 (MS)
2(AR)
2 (RE)
2 (RG)

Task
Duration

Annual
Annual
Annual
Annual
Annual

Region
(US F1J~’,

Regions 3,6
Regions 3,4
Regions 2,4,6
Regions 2,4
Region 2

Other
-L

5 5K
5 5K
5 5K
5 5K
5 5K

Fiscal Year
I’,~

.2.
5 5K
5 5K
5 5K
5 5K
5 5K

3—— ——— — nr.c,n.~,co _______________

SA,
SA,
SA,
SA,
SA,

COE
COE
COE, BR
COE
COE

5 5K
5 5K
5 5K
5 5K
5 5K

M8, M9 Inform and educate public
resource management agencies

Coordinate recovery efforts

52 3 (MO)
3 (MS)
3(AR)
3 (RE)
3 (RG)

61 2

Annual
Annual
Annual
Annual
Annual

Annual

SA,
SA,
SA,
SA,
SA,

Regions 3,6
Regions 3,4
Regions 2,4,6
Region 2
Region 2

Regions 2,4,6 SA, COE

COE
GOE
COE
COE
COE

)

General
Cat~orv
M8

M9

U,
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APPENDIX 1

Contact People

The following individuals have offered to provide interested parties with
information pertaining to interior least terns in their area.

Roger Boyd
Biology Department
Baker University
Baldwin City, Kansas
913/594-6451

Dennis Christopherson
U. S. Fish and Wildlife Service
1501 14 St. West, Suite 230
Billings, MT 59102
406/657-6028

Mark Dryer or Paul Mayer
U. S. Fish and Wildlife Service
1500 Capitol Avenue
Bismarck, North Dakota 58501
701/255 -4491

Paul B. Hamel
Tennessee Department of Conservation
701 Broadway
Nashville, Tennessee 37219-5237
615/742-6546

Laura A. Hill
U. S. Fish and Wildlife Service
222 South Houston, Suite A
Tulsa, Oklahoma 74127
918/581-7458

Gary R. Lingle
Platte River Whooping Crane Habitat Maintenance Trust
2550 N. Diers Ave.
Grand Island, Nebraska 68803
308/384-4663
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Ross Lock
Nebraska Game and Parks Commission
P. 0. Box 30370
Lincoln, Nebraska 68503
402/471-5438

Ren Lohoefner
U. S. Fish and Wildlife Service
300 Woodrow Wilson, Suite 316
Jackson, MS 39213
601-965-4900

Elizabeth N. McPhillips
U. S. Fish and Wildlife Service
Federal Building, Room 227
225 South Pierre
Pierre, South Dakota 57501
605/224-8693

Rochelle B. Renken
Fish and Wildlife Research Center
Missouri Department of Conservation
1110 5. College Avenue
Columbia, Missouri 65201
314/882-9880

John P. Rumancik, Jr.
U. S. Army Corps of Engineers
B-202 Clifford Davis Federal Building
Memphis, Tennessee 38103-1894
901/521-3857

Marvin Schwilling
Kansas Department of Wildlife and Parks
1407 College Drive
Emporia, Kansas 66801
316/342-1985

Kenneth Smith
Arkansas Natural Heritage Inventory
225 East Markham, Suite 200
Little Rock, Arkansas 72201
501/371/1706

Sartor 0. Williams, III
EndangeredSpecies Program
New Mexico Department of Game and Fish
State Capitol, Santa Fe, New Mexico 87503
505/827-9914
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APPENDIX 2

Agreements Necessary For Protection Of Essential Habitat

1. Memorandum of Understanding should be developed between the
U. S. Army Corps of Engineers, National Park Service, U. S. Fish and
Wildlife Service, and the State wildlife agency, for permanent
protection and management (vegetation clearing, law enforcement,
public relations, etc.) of all essential habitat on the Missouri
River in North Dakota, South Dakota, and Nebraska.

2. U. S. Fish and Wildlife Service, National Park Service, and
U. S. Army Corps of Engineers should acquire easements and/or
fee title of essential interior least tern habitat on the
Missouri River in North Dakota, South Dakota, and Nebraska.

3. Memorandum of Understanding should be developed between the
U. S. Army Corps of Engineers, U. S. Bureau of Reclamation, U.
S. Fish and Wildlife Service, Platte River Whooping Crane
Habitat Maintenance Trust, and the state wildlife agency, for
the permanent protection and management of all essential habitat on
the Platte River system in Nebraska.

4. The U. S. Fish and Wildlife Service should provide land
protection of essential interior least tern habitat on the
Platte River system.

5. Memorandum of Understanding should be developed between the
U. S. Army Corps of Engineers, State natural resource agency,
and the U. S. Fish and Wildlife Service for the permanent
protection and management of essential habitat on the
Mississippi and Ohio Rivers.

6. Memorandum of Understanding should be developed between the
U. S. Fish and Wildlife Service, State wildlife agency, and the
U. S. Army Corps of Engineers governing the deposition of dredge
spoils on the Mississippi and Ohio Rivers for purposes of
enhancing or creating interior least tern habitat.

7. Memorandum of Understanding should be developed between the U.S.
Army Corps of Engineers, U.S. Bureau of Reclamation, U.S. Fish
and Wildlife Service, U. S. Section of the International
Boundary and Water Commission, State wildlife agencies, and
appropriate agencies in Mexico for permanent protection and
management of all essential habitat in the Arkansas, Red, and
Rio Grande Rivers basins in Kansas, Oklahoma, Arkansas, and
Texas.

8. U.S. Fish and Wildlife Service, U.S. Army Corps of Engineers,
U.S. Bureau of Reclamation, and The Nature Conservancy should
acquire easementsand/or fee title of essential interior least
tern habitat in the Arkansas, Red, and Rio Grande river basins
in Kansas, Oklahoma, Arkansas, and Texas.

68

Page 600 of 659



9. Memorandum of Understanding should be developed between
the U.S. Fish and Wildlife Service, State wildlife
agencies, and the U.S. Army Corps of Engineers governing
removal and deposition of dredge spoil from the
McClellan-Kerr Arkansas River Navigation System, in
Oklahoma and Arkansas, for purposes of enhancing or
creating least tern habitat.

Appendix 3. Example of a memorandum of understanding

MEMORANDUMOF UNDERSTANDING

The Nature Conservancy
U.S. Army Corps of Engineers

Oklahoma Department of Wildlife Conservation
U.S. Fish and Wildlife Service

Tulsa Audubon Society
River Parks Authority

WHEREAS___________________ , an Oklahoma corporation, (“Owner”) has
acquired certain lands and riverbeds on the Arkansas River floodplain in Tulsa
County, Oklahoma, as more particularly shown on the plat attached hereto as
Exhibit A (the “Property”); and

WHEREASsaid Property has special value for wildlife including nesting
populations of the endangered Interior Least Tern, Stern antillarum
athalassos; and

WHEREASThe Nature Conservancy (“Conservancy”), a private, nonprofit
organization committed to the conservation and management of rare and
endangered species, communities, and ecosystems, has expressed an interest to
coordinate the efforts of local, state, and federal agencies in protecting the
Least Tern; and

WHEREASThe United States Army Corps of Engineers (“Corps”) has certain
water management responsibilities on the Arkansas River that might affect the
habitat of the Least Tern; and

WHEREASthe U.S. Fish and Wildlife Service (“USFWS”) has federal
management responsibilities over federally-listed endangered species such as
the Least Tern, and the Oklahoma Department of Wildlife Conservation (“ODWC”)
has state management responsibilities over state-listed endangered species
such as the Least Tern; and

WHEREASthe Tulsa Audubon Society (“TAS”), a private, nonprofit
organization, has expertise in the preservation of birds such as the Least
Tern; and

WHEREASthe River Parks Authority (“RPA”) is a public trust charged with
the responsibility of protecting and enhancing interalia, natural communities
and species along the Arkansas River and its environment in Tulsa County,
Oklahoma.

WHEREASthe Owner, ODWC, USFWS, Conservancy, TAS, the Corps and RPA all
have an interest in protecting nesting populations of the rare and endangered
Interior Least Tern on the Arkansas River; and

WHEREASThe Owner is agreeable to manage jointly these lands to protect
the Least Tern.

NOWTHEREFORE, the Owner hereby grants to The River Parks Authority, an
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exclusive license and permit, consisting of the following rights for the
purposes described, in and to the lands described in Exhibit A attached hereto
and made a part hereof, to-wit:

RIGHTS GRANTEDTO THE RIVER PARKS AUTHORITY

1. The River Parks Authority shall have the right to enter upon and use said
lands for the purpose of protecting all Least Tern nesting, fledging,
feeding, resting and cover sites, located on said property. Said
purposes shall include but not be limited to inspection, monitoring,
research and, if deemed necessary, manipulation of the sites to enhance
the Least Tern population. The River Parks Authority, upon consultation
with the USFWS, may authorize personnel from the Corps, USFWS, ODWC, TAS,
the Conservancy and others to enter said lands for the purposes described
herein. Such consultation is necessary to alleviate potential for
violations of the Endangered Species Act.

2. The River Parks Authority shall have the right to control and limit
access to Least Tern nesting sites in breeding season, as necessary, and
to erect and place any signs, posters, or other devices to identify the
land as a protected area.

SAID RIGHTS ARE SUBJECT TO THE FOLLOWING LIMITATION, HOWEVER:

1. No one will construct facilities on said premises nor modify the land
surface or habitat thereon until a proposal thereof has been reviewed and
approved by USFWS and Owner.

2. All existing RPA regulations (e.g., no vehicle, dogs on leash, curfew
clauses) will apply.

OBLIGATIONS OF RIVER PARKS AUTHORITY

AS PARTIAL CONSIDERATION for the rights hereby granted by the Owner, RPA
agrees to:

Solicit expert advice regarding the protection, management and
enhancement of the Least Tern population on the lands from the agencies
and organizations that are party to this agreement and from other sources
available to it, and shall exercise its best efforts to implement said
recommendations consistent with the terms of this agreement.

OBLIGATIONS OF THE OWNER

THE OWNER agrees that:
1. In its planning and use of said lands, it shall, whenever practicable,

take into consideration protection of said preserve area for endangered
bird species.

2. It shall exercise its best efforts to implement recommendations of the
River Parks Authority.

GENERALPROVISIONS

1. Neither Owner nor any other party to this agreement is required to
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obligate or spend funds under this agreement, it being the intent of the
parties that staff time and expertise be the primary contribution of each
party to the effective implementation of this Agreement.

2. This permit may be terminated, in whole or in part, by the Owner or by
the River Parks Authority upon 90 days written notice to the other party.

3. All notices required under this agreement shall be effective when mailed
to the following persons:

To Owner: To River Parks Authority:

______________________________ Jackie Bubenik, Executive Director
_______________________________ River Parks Authority
________________________________ 707 South Houston, Suite 202
_____________________________ Tulsa, Oklahoma 74127

4. By their signatures hereto, the Corps, USFWS, ODWC, TAS, and the
Conservancy agree to assist the Owner and The River Parks Authority by
providing expertise and assistance toward the common goal of protecting,
managing, and enhancing the Least Tern population on the lands described.

IN WITNESS WHEREOF, the parties hereto
the dates indicated:

have subscribed their names as of

By:
______Its:

THE NATURE CONSERVANCY

By:
_____Its Vice President

U.S. ARMY CORPS OF ENGINEERS

By:
Its Assistant Secretary

Dated:

By:
Its:

OKLAHOMA DEPARTMENTOF WILDLIFE CONSERVATION

By:
_____Its: _____________________________________

U.S. FISH AND WILDLIFE SERVICE

By:
_____Its: _____________________________________

TULSA AUDUBON SOCIETY

Dated:

Dated:

Dated:

Attest:

Dated:

Dated:

Attest:
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By:By: ______________________

_____Its: _________________________________ Its: _____________________

RIVER PARKS AUTHORITY Dated: ___________________

Attest:

By: _________________________________ Dated: __________________

_____Its: __________________________________

APPENDIX 4

Essential Breeding Habitat for Interior Least Terns

Riverine sandbars, river channel environment including open channel area,
channel width, and appropriate instream flows, and lake shorelines and other
habitats provide essential habitat for the interior least tern. The interior
least tern is completely dependent on these habitats for food and nesting
sites. Therefore, destruction or adverse modification of remaining habitats
will cause continued reduction of the species range and eventually a reduction
in population numbers. The areas described and mapped herein as essential
habitat will provide the space necessary for continued existence and growth of
interior least tern populations required to meet the recovery objective. The
following maps depict essential habitat for the interior least tern. Hatch
marks along river segments and certain national wildlife refuges indicate the
areas where essential habitat intermittently occurs depending on water
conditions. For example, sandbars and interior least terns do not occur along
every kilometer of the indicated segments of rivers. Locations of nesting
birds may change from year to year within the indicated segment.
I. Missouri River System

Montana - Missouri River between Fort Peck Dam and North Dakota
North Dakota - Yellowstone River and Missouri River between Garrison

Dam and the Cannonball River.
South Dakota - Cheyenne River from the Belle Fourche River to Lake

Qahe; Missouri River from Ft. Randall Dam to mouth of the
Niobrara River and from Gavin’s Pt. Dam to Ponca,
Nebraska.

Nebraska - Missouri River from South Dakota to mouth of the Niobrara
River and from Gavin’s Pt. Dam to Ponca; Niobrara River
from Highway 183 bridge to Missouri River; Loup River
from St. Paul to Platte River; Platte River from
Lexington to Chapman and from Columbus (Highway 81
bridge to Missouri River.

II. Mississippi River - From Highway 146 bridge, Missouri and Illinois to
Vicksburg, Mississippi

III. Arkansas River system
Kansas - Quivira National Wildlife Refuge and Cimarron River
Oklahoma - Salt Plains National Wildlife Refuge; from below Kaw Dam
to Arkansas River and Arkansas River from Tulsa to Muskogee;
Cimarron River in Beaver, Harper,Woods, Woodward,Major,
Kingfisher, Logan, and Payne counties; CanadianRiver in Ellis,
Roger Mills, Dewey, Cleveland, McClain, Haskell, Pittsburgh, Hughes,
Muskogee, and Sequoyahcounties; SequoyahNational Wildlife Refuge;
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Red River from Harmon county to Highway 277/281 bridge.
Texas - CanadianRiver from Sanford Dam to Oklahoma; Prairie Dog
Town Fork/Red River from Briscoe/Armstrong county boundaryto
Burkburnett, Texas.

IV. Pecos River - Bitter Lake National Wildlife Refuge, New Mexico.

N>

C’ C

A’
/

/

Ar

4
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~ssentiaX flak2itat in Montana:

Indicated Segments of the Missouri River
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Lake Sakakawea
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Indicated Segments of the Missouri and Yellowstone Rivers
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Oahe

Randall Dam

EssentiaX I{ak~itat in Sonth

Indicated Segments of the Cheyenne and Missouri Rivers
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~ssentia± Halrttat in t4et~raska: Indicated the Loup,Missouri, Niabrara and Platte Rivers

McConaUghY

Page 609 of 659



) ) )

Louisville

Einsentia3. Ha~itat in Icentnclcy ana Tennessee

Indicated Segments of the Mississippi River
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Indicated Seqsient of the Mississippi River
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Indicated Segment of the Mississippi River
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Lake providence
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A-

Essent±a± I-iak,itat ±n 2flflinois -

Indicated Segment of the Mississippi River
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Sequoyah & Salt Plains National Wildlife Refuge
Indicated Segments of the ArkanSaS,Carkadiafl ,Cimarron and Red Rivers
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~~riti~a. H~k~j t~t jr-i ~

Quivira National Wildlife Refuge and Cimarron River
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Albuquerque

H

Bitter Lake

National WildlifeRoSuell. Refuge

Carlsbad

Bitter Lake National Wildlife Refuge
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Appendix 5

LIST OF REVIEWERS

Mr. Sam Barkley
Endangered Species Coordinator
Arkansas Game and Fish Commission
No. 2 Natural Resources Drive
Little Rock, Arkansas 72205

Dr. Dean Roosa
Iowa Department of Natural Resources
Wallace State Office Building
Des Moines, Iowa 50319

Ms. Susan Lauzon
Endangered Species Coordinator
Ilinois DOC
Lincoln Tower Plaza
525 south Second Street
Springfield, Illinois 62706

Mr. Chris Iverson
Endangered Species Coordinator
Indiana DNR
608 State Office Building
Indianapolis, Indiana 46204

Mr. Marvin D. Schwilling
Kansas Fish and Game Commission
Box 54A, Route 2
Pratt, Kansas 67124

Ms. Lynda J. Andrews
Kentucky Dept. of Fish & Wildlife
Resources
1 Game Farm Road
Frankfort, Kentucky 40601

Mr. Gary Lester
Louisiana Dept. of Wildlife
and Fisheries
P. 0. Box 15570
Baton Rouge, Louisiana 70895

Dr. John W. Smith
Missouri Department of Conservation
Fish and Wildlife Research Center
1100 college Avenue
Columbia, Missouri 65201

Mr. John P. Rumancik Jr.
Department of Army
Corps of Engineers
B-202, Clifford David
Federal Building
Memphis, Tennessee 38103

Dr. Bruce C. Thompson
Texas Parks and Wildlife Department
4200 Smith School Road
Austin, Texas 78744

Mr. Gary R. Lingle
Platte River Whooping Crane Trust
2550 North Diers Avenue, Suite H
Grand Island, Nebraska 68803

Mr. Ross Lock
Nebraska Game and Parks Commission
2200 North 33rd Street
P.O. Box 30370
Lincoln, Nebraska 86503

Mr. Clyde P. Gates
Department of the Army
Corps of Engineers
Box 867
Little Rock, Arkansas 72203-0867

Dr. Mary C. Landin
Waterways Experiment Station
Department of the Army
Corps of Engineers
Box 631
Vicksburg, Mississippi 39180-063lMr.

Mr. Paul Hamel
TennesseeDepartment of Conservation
701 Broadway
Nashville, Tennessee 37219

Mr. Ken L. Smith
Arkansas Natural Heritage Inventory
225 E. Markham, Suite 200
Little Rock, Arkansas 72201

88

Page 620 of 659



Mr. Gary Williams
Engineering and Research Center
Bureau of Reclamation
P.O. Box 25007
Buildling 67, Denver Federal Center
Denver, Colorado 80225-0007

Dr. Stephen J. Chaplin
The Nature Conservancy
Midwest Regional Office
1313 Fifth Street S.E.
Minneapolis, Minnesota 55414

Mr. Robert D. Brown
Chief, Planning Division
Department of the Army
Corps of Engineers
P.O. Box 61
Tulsa, Oklahoma 74121-0061

Mr. Eugene Buglewicz
Environmental Analysis Branch
Department of the Army
Corps of Engineers
P.O. Box 80
Vicksburg, Mississippi 39180-0080

Mr. C. Gregory Schmitt
Wildlife Scientist
New Mexico Dept. of Game and Fish
State Capitol
Santa Fe, new Mexico 87503

James W. Flynn, Director
Montana Dept. of Fish,Wildlife,
Parks
Helena, Montana 59601

Dr. Brainard Palmer-Ball, Jr.
Kentucky Nature Preserves Commission
407 Broadway
Frankfort, Kentucky 40601

Dr. James H. Wilson
Mr. Michael Sweet
Missouri Department of Conservation
P.O. Box 180
Jefferson City, Missouri 65102

Mr. Robert M. Hatcher
Endangered Species Coordinator
Tennessee Wildlife Resources Agency
Ellington Agricultural Center
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