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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).
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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:

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

e 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; 1.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

o Bald Eagle Protection Act

o Waterfowl Depredations Prevention Act
e Fish and Wildlife Conservation Act

e 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:

e Importing into or exporting from the United States.

e Taking (includes harassing, harming, pursuing, hunting, shooting, wounding,
trapping, killing, capturing, or collecting) within the United States and its territorial
seas.

e Taking on the high seas.

e Possessing, selling, delivering, carrying, transporting, or shipping any such species
unlawfully taken within the United States or on the high seas.

o Delivering, receiving, carrying, transporting, or shipping in interstate or foreign
commerce in the course of a commercial activity.

e Selling or offering for sale in interstate or foreign commerce.

The Act also provides for:

e Protection of critical habitat (habitat required for the survival and recovery of the
species).

e 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.
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PARKS AND WILDLIFE CODE
CHAPTER 67. NONGAME SPECIES

Sec. 67.001. DEFINITION. In 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. 67.0011. EXEMPTION OF CRAYFISH. This 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. 67.002. MANAGEMENT OF NONGAME SPECIES. (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) In managing nongame species of fish and wildlife, the
department may:

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

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

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

(4) research and manage nongame species;
(5) develop habitats for nongame species; and
(6) acquire 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. 04, eff.
Sept. 1, 1985.

Sec. ©67.003. CONTINUING SCIENTIFIC INVESTIGATIONS. The
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. ©67.004. ISSUANCE OF REGULATIONS. (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) The 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. 67.0041. REGULATIONS AND PERMITS. (a) The department
may 1issue 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) The 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. 67.005. PENALTY. (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) A 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) A 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.
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PARKS AND WILDLTIFE 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 1list 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.

Page -1 -
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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 1is

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

Page -2 -
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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 Jjoin 1in the petition, the
department may refuse to review the classification list, but if 50
or more persons Jjoin 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

Page -3 -
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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 Dby 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 wvalid 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

Page -4 -
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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 1in 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 lLeg., 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 Dbeen 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 lLeg., 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 1list of mounted or preserved fish or wildlife
possessed and proof of the time of acguisition.

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 WILDLTIFE 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 1is 1likely 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 1list of endangered,
threatened, or protected native plants by filing a modification
order with the secretary of state. The order 1is 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
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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

$l.
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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 Dbeautification purposes. Only the wultimate 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) TIf it is shown at the trial of the defendant that he has
been convicted within the preceding 36 months of a wviolation of
this chapter, on conviction he shall be punished for a Class B
Parks and Wildlife Code misdemeanor.

(c) TIf 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

865.171  General Provisions
865.172 Exceptions
865.173  Special Provisions
865.174 Permanent Identification
865.175 Threatened Species
865.176  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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http://info.sos.state.tx.us/pls/pub/readtac$ext.TacPage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p_tac=&ti=31&pt=2&ch=65&rl=175
http://info.sos.state.tx.us/pls/pub/readtac$ext.TacPage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p_tac=&ti=31&pt=2&ch=65&rl=176

RULE 865.172 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 8§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 865.175

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
Bat, Southern Yellow

Bat, Spotted

Bear, Black

Coati, White-nosed
Dolphin, Atlantic Spotted
Dolphin, Rough-toothed
Margay

Mouse, Palo Duro

Rat, Coues’ Rice

Rat, Texas Kangaroo
Whale, Dwarf Sperm
Whale, False Killer
Whale, Gervais’ Beaked
Whale, Goose-beaked
Whale, Killer

Whale, Short-finned Pilot
Whale, Pygmy Killer

Whale, Pygmy Sperm

Corynorhinus rafinesquii
Lasiurus ega

Euderma maculatum

Ursus americanus

Nasua narica

Stenella frontalis

Steno bredanensis

Felis wiedii (extirpated)
Peromyscus truei comanche
Oryzomys couesi
Dipodomys elator

Kogia simus

Pseudorca crassidens
Mesoplodon europaeus
Ziphius cavirostris
Orcinus orca

Globicephala macrorhynchus
Feresa attenuata

Kogia breviceps
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Birds

Becard, Rose-throated
Eagle, Bald

Egret, Reddish

Falcon, Arctic Peregrine
Hawk, Common Black-
Hawk, Gray

Hawk, White-tailed
Hawk, Zone-tailed

Ibis, White-faced

Kite, American Swallow-tailed
Owl, Ferruginous Pygmy-
Owl, Mexican Spotted
Parula, Tropical

Plover, Piping

Sparrow, Bachman’s
Sparrow, Botteri’s

Stork, Wood

Tern, Sooty

Tyrannulet, Northern Beardless-
Reptiles

Gecko, Reticulated

Lizard, Reticulate Collared

Pachyramphus aglaiae
Haliaeetus leucocephalus

Egretta rufescens

Falco peregrinus tundrius

Buteogallus anthracinus
Buteo nitidus

Buteo albicaudatus
Buteo albonotatus
Plegadis chihi

Elanoides forficatus
Glaucidium brasilianum
Strix occidentalis lucida
Parula pitiayumi
Charadrius melodus
Aimophila aestivalis
Aimophila botterii
Mycteria americana
Sterna fuscata

Camptostoma imberbe

Coleonyx reticulatus

Crotaphytus reticulatus
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Lizard, Texas Horned
Lizard, Mountain Short-horned
Rattlesnake, Timber
Snake, Speckled Racer
Snake, Northern Cat-eyed
Snake, Scarlet

Snake, Black-striped
Snake, Indigo

Snake, Brazos Water
Snake, Smooth Green
Snake, Louisiana Pine
Snake, Big Bend Blackhead
Snake, Texas Lyre

Turtle, Cagle's Map

Turtle, Chihuahuan Mud
Turtle, Alligator Snapping
Turtle, Green Sea

Turtle, Loggerhead Sea

Tortoise, Texas
Amphibians

Frog, Sheep
Frog, White-lipped
Newt, Black-spotted

Salamander, Blanco Blind

Phrynosoma cornutum
Phrynosoma douglasii
Crotalus horridus
Drymobius margaritiferus
Leptodeira septentrionalis
Cemophora coccinea
Coniophanes imperialis
Drymarchon corais
Nerodia harteri
Liochlorophis vernalis
Pituophis melanoleucus ruthveni
Tantilla rubra
Trimorphodon biscutatus
Graptemys caglei
Kinosternon hirtipes
Macroclemys temminckii
Chelonia mydas

Caretta caretta

Gopherus berlandieri

Hypopachus variolosus
Leptodactylus labialis
Notophthalmus meridionalis

Eurycea robusta
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Salamander, Cascade Caverns
Salamander, San Marcos
Salamander, Comal Blind
Siren, South Texas (Large Form)
Toad, Mexican Burrowing

Treefrog, Mexican

Fishes

Blindcat, Toothless
Blindcat, Widemouth
Chub, Rio Grande
Chubsucker, Creek
Darter, Blackside
Darter, Rio Grande
Gambusia, Blotched
Goby, Blackfin
Goby, River
Minnow, Devils River
Paddlefish

Pipefish, Opossum
Pupfish, Concho
Pupfish, Pecos

Shiner, Arkansas River

Eurycea latitans
Eurycea nana

Eurycea tridentifera
Siren sp.1
Rhinophrynus dorsalis

Smilisca baudinii

Trogloglanis pattersoni
Satan eurystomus

Gila pandora
Erimyzon oblongus
Percina maculata
Etheostoma grahami
Gambusia senilis (extirpated)
Gobionellus atripinnis
Awaous tajasica
Dionda diaboli
Polyodon spathula
Microphis brachyurus
Cyprinodon eximius
Cyprinodon pecosensis

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 8§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, Sections 69.01- 69.9
Endangered, Threatened and
Protected Native Plants
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Texas Administrative Code

TITLE31  NATURAL RESOURCES AND CONSERVATION
PART 2 TEXAS PARKS AND WILDLIFE DEPARTMENT
CHAPTER 69 RESOURCE PROTECTION
SUBCHAPTER ENDANGERED, THREATENED, AND PROTECTED NATIVE

A PLANTS

Rules
869.1 Permit Required
869.2 Scientific Plant Permit
869.3 Reporting Requirements
869.4 Renewal
869.5 Commercial Plant Permit
869.6 Permit and Tag Fees
869.7 Period of Validity
869.8 Endangered and Threatened Plants
869.9 Penalties

RULE 869.1 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 8§69.2 Scientific Plant Permit

(a) Only the individuals named on a scientific plant permit are authorized to conduct the
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http://info.sos.state.tx.us/pls/pub/readtac$ext.ViewTAC?tac_view=2&ti=31
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http://info.sos.state.tx.us/pls/pub/readtac$ext.TacPage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p_tac=&ti=31&pt=2&ch=69&rl=6
http://info.sos.state.tx.us/pls/pub/readtac$ext.TacPage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p_tac=&ti=31&pt=2&ch=69&rl=7
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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 869.3 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 8§869.4 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 869.5 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 869.5 adopted to be effective January 30, 1997, 22 TexReg
901; amended to be effective April 4, 2005, 30 TexReg 1953

RULE 869.6 Permit and Tag Fees
The fee for the issuance of a Commercial Plant Permit is $50.

Source Note: The provisions of this 869.6 adopted to be effective January 30, 1997, 22 TexReg
901.
RULE 869.7 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 869.7 adopted to be effective January 30, 1997, 22 TexReg
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901.

RULE 8§69.8
() The following plants are endangered:

Figure: 31 TAC 869.8(a)

Cacti:
star cactus
Nellie cory cactus
Sneed pincushion cactus

black lace cactus

Davis’ green pitaya

Pima pineapple cactus

Tobusch fishhook cactus

Trees, Shrubs, and Subshrubs:
Johnston’s frankenia
Walker’'s manioc

Texas snowbells

Wildlfowers:
large-fruited sand verbena

South Texas ambrosia

Endangered and Threatened Plants

Astrophytum asterias
Escobaria minima
Escobaria sneedii var. sneedii

Echinocereus reichenbachii var.
albertii

Echinocereus viridiflorus var. davisii

Coryphantha scheeri var.
robustispina

Sclerocactus brevihamatus ssp.
tobuschii

Frankenia johnstonii
Manihot walkerae

Styrax platanifolius ssp. texanus

Abronia macrocarpa

Ambrosia cheiranthifolia
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Texas ayenia

Texas poppy mallow
Terlingua Creek cat’s-eye
slender rush-pea

Texas prairie dawn

white bladderpod

Texas trailing phlox

ashy dogweed

Zapata bladderpod

Orchids:

Navasota ladies’-tresses

Grasses and Grass-like Plants:
Little Aguja pondweed

Texas wild-rice

(b) The following plants are threatened:

Figure: 31 TAC 869.8(b)

Cacti:

Bunched cory cactus

Ayenia limitaris

Callirhoe scabriuscula
Cryptantha crassipes
Hoffmannseggia tenella
Hymenoxys texana
Lesquerella pallida

Phlox nivalis ssp. texensis
Thymophylla tephroleuca

Lesquerella thamnophila

Spiranthes parksii

Potamogeton clystocarpus

Zizania texana

Coryphantha ramillosa ssp. ramillosa

Chisos Mountains hedgehog cactus ' Echinocereus chisoensis var. chisoensis

Lloyd’s mariposa cactus

Sclerocactus mariposensis

Page 44 of 659



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 869.9 Penalties

The penalties for a violation of any provision of this subchapter are prescribed in Texas Parks
and Wildlife Code, 888.011.

Source Note: The provisions of this §69.9 adopted to be effective January 30, 1997, 22 TexReg
901.
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Great Trinity Forest Management Plan

Threatened and Endangered
Species

Rare, Threatened and Endangered
Species of Dallas County, Texas
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Rare, Threatened and Endangered Species of Dallas County, Texas

Scientific Name Federal Status|State Status|County Range

Birds
Birds

Birds
Birds

Birds
Birds

Birds
Birds
Birds
Birds

Birds
Birds
Birds
Insects
Mammals
Mammals

Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Mollusks
Plants

Plants

Reptiles

Reptiles

Henslow's Sparrow
Western Burrowing Owl

Piping Plover
Golden-cheeked Warbler
Peregrine Falcon

American Peregrine
Falcon

Arctic Peregrine Falcon
Whooping Crane

Bald Eagle

Wood Stork

White-faced Ibis
Interior Least Tern

Black-capped Vireo

Black Lordithon rove
beetle

Cave myotis bat
Plains spotted skunk

Rock pocketbook
Wabash pigtoe
Sandbank pocketbook
Louisiana pigtoe
Texas heelsplitter
Pistolgrip

Fawnsfoot

Little spectaclecase
Warnock's coral-root
Glen Rose yucca

Timber/Canebrake
rattlesnake

Alligator snapping turtle

Ammodramus henslowii

Athene cunicularia
hypugaea

Charadrius melodus
Dendroica chrysoparia

Falco peregrinus
Falco peregrinus anatum

Falco peregrinus tundrius
Grus americana
Haliaeetus leucocephalus
Mycteria americana
Plegadis chihi

Sterna antillarum
athalassos

Vireo atricapilla
Lordithon niger

Myotis velifer

Spilogale putorius
interrupta

Arcidens confragosus
Fusconaia flava
Lampsilis satura
Pleurobema riddellii
Potamilus amphichaenus
Tritogonia verrucosa
Truncilla donaciformis
Villosa lienosa
Hexalectris warnockii

Yucca necopina
Crotalus horridus

Macrochelys temminckii

LT

LE

DL

DL

DL

LE

DL

LE

LE

View Map

View Map

T View Map

E View Map

ET View Map

E View Map

T View Map

E View Map

T View Map

T View Map

T View Map

E View Map

E View Map

View Map

View Map

View Map

View Map

View Map

View Map

View Map

View Map

View Map

View Map

View Map

View Map

View Map

T View Map

T View Map
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http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Henslow%27s%20Sparrow&desc=wintering%20individuals%20%28not%20flocks%29%20found%20in%20weedy%20fields%20or%20cut-over%20areas%20where%20lots%20of%20bunch%20grasses%20occur%20along%20with%20vines%20and%20brambles;%20a%20key%20component%20is%20bare%20ground%20for%20running/walking&parm=ABPBXA0030&sname=Ammodramus%20henslowii&usesa=&sprot=
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Western%20Burrowing%20Owl&desc=open%20grasslands,%20especially%20prairie,%20plains,%20and%20savanna,%20sometimes%20in%20open%20areas%20such%20as%20vacant%20lots%20near%20human%20habitation%20or%20airports;%20nests%20and%20roosts%20in%20abandoned%20burrows&parm=ABNSB10012&sname=Athene%20cunicularia%20hypugaea&usesa=&sprot=
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Piping%20Plover&desc=wintering%20migrant%20along%20the%20Texas%20Gulf%20Coast;%20beaches%20and%20bayside%20mud%20or%20salt%20flats%20&parm=ABNNB03070&sname=Charadrius%20melodus&usesa=LT&sprot=T
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Golden-cheeked%20Warbler&desc=juniper-oak%20woodlands;%20dependent%20on%20Ashe%20juniper%20%28also%20known%20as%20cedar%29%20for%20long%20fine%20bark%20strips,%20only%20available%20from%20mature%20trees,%20used%20in%20nest%20construction;%20nests%20are%20placed%20in%20various%20trees%20other%20than%20Ashe%20juniper;%20only%20a%20few%20mature%20junipers%20or%20nearby%20cedar%20brakes%20can%20provide%20the%20necessary%20nest%20material;%20forage%20for%20insects%20in%20broad-leaved%20trees%20and%20shrubs;%20nesting%20late%20March-early%20summer&parm=ABPBX03110&sname=Dendroica%20chrysoparia&usesa=LE&sprot=E
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Peregrine%20Falcon&desc=both%20subspecies%20migrate%20across%20the%20state%20from%20more%20northern%20breeding%20areas%20in%20US%20and%20Canada%20to%20winter%20along%20coast%20and%20farther%20south;%20subspecies%20%28F.%20p.%20anatum%29%20is%20also%20a%20resident%20breeder%20in%20west%20Texas;%20the%20two%20subspecies%E2%80%99%20listing%20statuses%20differ,%20thus%20the%20species%20level%20shows%20this%20dual%20listing%20status;%20because%20the%20subspecies%20are%20not%20easily%20distinguishable%20at%20a%20distance,%20reference%20is%20generally%20made%20only%20to%20the%20species%20level;%20see%20subspecies%20for%20habitat.&parm=ABNKD06070&sname=Falco%20peregrinus&usesa=DL&sprot=E%20T
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=American%20Peregrine%20Falcon&desc=year-round%20resident%20and%20local%20breeder%20in%20west%20Texas,%20nests%20in%20tall%20cliff%20eyries;%20also,%20migrant%20across%20state%20from%20more%20northern%20breeding%20areas%20in%20US%20and%20Canada,%20winters%20along%20coast%20and%20farther%20south;%20occupies%20wide%20range%20of%20habitats%20during%20migration,%20including%20urban,%20concentrations%20along%20coast%20and%20barrier%20islands;%20low-altitude%20migrant,%20stopovers%20at%20leading%20landscape%20edges%20such%20as%20lake%20shores,%20coastlines,%20and%20barrier%20islands.&parm=ABNKD06071&sname=Falco%20peregrinus%20anatum&usesa=DL&sprot=E
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Arctic%20Peregrine%20Falcon&desc=migrant%20throughout%20state%20from%20subspecies%E2%80%99%20far%20northern%20breeding%20range,%20winters%20along%20coast%20and%20farther%20south;%20occupies%20wide%20range%20of%20habitats%20during%20migration,%20including%20urban,%20concentrations%20along%20coast%20and%20barrier%20islands;%20low-altitude%20migrant,%20stopovers%20at%20leading%20landscape%20edges%20such%20as%20lake%20shores,%20coastlines,%20and%20barrier%20islands.&parm=ABNKD06074&sname=Falco%20peregrinus%20tundrius&usesa=DL&sprot=T
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Whooping%20Crane&desc=potential%20migrant%20via%20plains%20throughout%20most%20of%20state%20to%20coast;%20winters%20in%20%20coastal%20marshes%20of%20Aransas,%20Calhoun,%20and%20Refugio%20counties&parm=ABNMK01030&sname=Grus%20americana&usesa=LE&sprot=E
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Bald%20Eagle&desc=found%20primarily%20near%20rivers%20and%20large%20lakes;%20nests%20in%20tall%20trees%20or%20on%20cliffs%20near%20water;%20communally%20roosts,%20especially%20in%20winter;%20hunts%20live%20prey,%20scavenges,%20and%20pirates%20food%20from%20other%20birds%20&parm=ABNKC10010&sname=Haliaeetus%20leucocephalus&usesa=DL&sprot=T
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=Wood%20Stork&desc=forages%20in%20prairie%20ponds,%20flooded%20pastures%20or%20fields,%20ditches,%20and%20other%20shallow%20standing%20water,%20including%20salt-water;%20usually%20roosts%20communally%20in%20tall%20snags,%20sometimes%20in%20association%20with%20other%20wading%20birds%20%28i.e.%20active%20heronries%29;%20breeds%20in%20Mexico%20and%20birds%20move%20into%20Gulf%20States%20in%20search%20of%20mud%20flats%20and%20other%20wetlands,%20even%20those%20associated%20with%20forested%20areas;%20formerly%20nested%20in%20Texas,%20but%20no%20breeding%20records%20since%201960&parm=ABNGF02010&sname=Mycteria%20americana&usesa=&sprot=T
http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx?tabindex=0&tabid=9&type=map&cname=White-faced%20Ibis&desc=prefers%20freshwater%20marshes,%20sloughs,%20and%20irrigated%20rice%20fields,%20but%20will%20attend%20brackish%20and%20saltwater%20habitats;%20nests%20in%20marshes,%20in%20low%20trees,%20on%20the%20ground%20in%20bulrushes%20or%20reeds,%20or%20on%20floating%20mats&parm=ABNGE02020&sname=Plegadis%20chihi&usesa=&sprot=T
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

Thamnophis sirtalis

Reptiles Texas garter snake annectens

View Map
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DALLAS COUNTY
BIRDS Federal Status ~ State Status
American Peregrine Falcon Falco peregrinus anatum DL E

year-round resident and local breeder in west Texas, nestsin 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.

Arctic Peregrine Falcon Falco peregrinus tundrius DL T

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.

Bald Eagle Haliaeetus leucocephalus DL T

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

Black-capped Vireo Vireo atricapilla 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

Golden-cheeked Warbler Dendroica chrysoparia LE E

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 afew 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

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 Serna antillarum athal assos LE E

subspeciesislisted 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 afew
hundred feet of colony

Peregrine Falcon Falco peregrinus DL ET

Page 49 of 659



Texas Parks & Wildlife Dept. Page 2 of 4
Annotated Countv Lists of Rare Species

DALLAS COUNTY
BIRDS Federal Status  State Status

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 aresident 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 specieslevel;
see subspecies for habitat.

Piping Plover Charadrius melodus LT T
wintering migrant along the Texas Gulf Coast; beaches and bayside mud or salt flats
Western Burrowing Owl Athene cunicularia hypugaea

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 I bis Plegadis chihi T

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

Whooping Crane Grus americana LE E

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

Wood Stork Mycteria americana T

foragesin 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

INSECTS Federal Status  State Status

Black Lordithon rovebeetle  Lordithon niger
historically known from Texas

MAMMALS Federal Status  State Status

Cave myotis bat Myotis velifer

colonial and cave-dwelling; also roostsin rock crevices, old buildings, carports, under bridges, and evenin
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

Plains spotted skunk Soilogale putorius interrupta

catholic; open fields, prairies, croplands, fence rows, farmyards, forest edges, and woodlands; prefers
wooded, brushy areas and tallgrass prairie
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DALLAS COUNTY
MOLLUSKS Federal Status  State Status

Fawnsfoot Truncilla donaciformis

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.

Little spectaclecase Villosa lienosa

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

L ouisiana pigtoe Pleurobema riddellii

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

Pistolgrip Tritogonia verrucosa

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

Rock pocketbook Arcidens confragosus

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

Sandbank pocketbook Lampsilis satura

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

Texas heelsplitter Potamilus amphichaenus
quiet watersin mud or sand and aso in reservoirs. Sabine, Neches, and Trinity River basins
Wabash pigtoe Fusconaia flava

creeksto 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 occursin reservoirs and lakes with no flow

REPTILES Federal Status ~ State Status
Alligator snappingturtle 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

Texasgarter 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

Texashorned lizard Phrynosoma cornutum T
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DALLAS COUNTY
REPTILES Federal Status  State Status

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

Timber/Canebrake Crotalus horridus T
rattlesnake

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

PLANTS Federal Status ~ State Status
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

Warnock's cor al-r oot Hexalectris warnockii

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

PARKS & Instructions for
WILDLIFE 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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Threatened and Endangered
Species

Bald Eagle

(Haliageetus leucocephalus)
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Bald Eagle

Scientific Name: Haliaeetus leucocephalus

Federal Status: Threatened - State Status: Threatened

Bald Eagle
© TPWD

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

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

’
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Nesting Range
I Wintering Range

Migratory else-
where in State

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
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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-

2 Bald Eagle

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 fledge (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,

© USFWS

Young eagles in nest
© TPWD Jim Whitcomb
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Juvenile Bald Eagles
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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

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
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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

4 Bald Eagle

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

Placing wing tags on Bald Eagles
© TPWD Leroy Williamson

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.
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Habitat Management Guidelines for
Bald Eagles in Texas

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
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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.

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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U.S. Fish & Wildlife Service

The Bald Eagle’s Road to Recovery
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Congress passes
the Bald Eagle
Protection Act,
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possess (without a

1967

Bald Eagles in
the lower 48
states listed as
an endangered
species under the
Endangered Spe-

1978

Bald Eagles listed
as endangered in
43 of the lower 48
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Regional recovery
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recovery plans to
outline the tasks
and actions nec-
essary to recover

1999

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

2006

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

2008 2013/14
Post-delisting moni- First post-
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First monitoring period monitoring
conducted in the Fall survey and
of 2008 through the assessment
Winter of 2009. dates.

2000

2007

eagles remain
in the wild in the
lower 48 states.

continued under
the Endangered
Species Act.

1,188 breeding
pairs.

permit) or sell bald cies Preservation sin, Oregon, and populations.

eagles, including Act (precursor to Washington where

their parts, nests the Endangered they were listed as

or eggs. Species Act). threatened.
1963 1973 1981 1995
Only 417 nest- Bald Eagle Population slowly Population grows
ing pairs of bald protection increases to to an estimated

4,500 breeding
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to the point they
could be upgraded
from a status of
endangered to
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More than 6,400
pairs of bald eagles
are breeding in the
lower 48 states.
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Great Trinity Forest Management Plan

Threatened and Endangered
Species

The Bald Eagle:

Other Protection following
Delisting under the Endangered
Species Act of 1973
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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 Lacey 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.

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 The Migratory Bird Treaty Act is a Federal law that carries
Treaty Act 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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PREFACE

This model was developed by the author as a result of his interest in,
and experience with, the bald eagle. The U.S. Fish and Wildlife Service
provided quality control, content reviews, and publication cosis, but the fact
that the model was completed is due primarily to the persistence and interest
of the author.

This document is part of the Habitat Suitability Index (HSI) Model Series
[Biological Report 82(10)], which provides habitat information useful for
impact assessment and habitat management. Several types of habitat information
are provided. The Habitat Use Information section is largely constrained to
those data that can be used to derive quantitative relationships between key
environmental variables and habitat suitability. This information provides
the foundation for the HSI model and may be useful in the development of other
models more appropriate to specific assessment or evaluation needs.

The HSI Model section documents the habitat model and includes information
pertinent to its application. The model synthesizes the habitat use informa-
tion into a framework appropriate for field application and is scaled to
produce an index value between 0.0 (unsuitable habitat) and 1.0 (optimum
habitat). The HSI Model section includes information about the geographic
range and seasonal application of the model, its current verification status,
and a list of the model variables with recommended measurement techniques for
each variable.

The model is a formalized synthesis of biological and habitat information
published in the scientific literature and may include unpublished information
reflecting the opinions of identified experts. Habitat information about
wildlife species frequently is represented by scattered data sets collected
during different seasons and years and from different sites throughout the
range of a species. The model presents this broad data base in a formal,
logical, and simplified manner. The assumptions necessary for organizing and
synthesizing the species—habitat information into the model are discussed.
The model should be regarded as a hypothesis of species-habitat relationships
and not as a statement of proven cause and effect relationships. The model
may have merit in planning wildlife habitat research studies about a species,
as well as in providing an estimate of the relative suitability of habitat for
that species. User feedback concerning model improvements and other
suggestions that may increase the utility and effectiveness of this habjtat-
_based approach_-to fish .and wildlife planning are encouraged. Please send
suggestions to: -
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Habitat Evaluation Procedures Group
National Ecology Center

U.S. Fish and Wildlife Service
2627 Redwing Road

Ft. Collins, CO 80526-2899
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BALD EAGLE (Haliaeetus leucocephalus)

HABITAT USE INFORMATION
General

The bald eagle (Haliaeetus leucocephalus) is a large predatory raptor
that occurs "...primarily near seacoasts, rivers and large lakes, breeding in
tall trees or on cliffs" (American Ornithologists' Union 1983:106). It is a
common breeder throughout southeastern coastal Alaska (Robards and Hodges
1977) and is found in lesser numbers throughout Canada and the United States
(DeGraaf et al. 1980). It winters primarily "...from southern Alaska and
southern Canada southward" (American Ornithologists' Union 1983:106) near
large, ice-free bodies of water (Steenhof 1978). After suffering precipitous
declines over much of its range, the bald eagle population has recently
exhibited signs of recovery (Hamerstrom et al. 1975; Grier 1982).

Food

The preferred foraging habitats of the bald eagle are rivers, lakes, and
estuaries (DeGraaf et al. 1980). Primary feeding areas are large bodies of
open water. It is rarely associated with smaller streams or ponds (Leighton
et al. 1979). In the Greater Yellowstone Ecosystem, "[a] stable food source,
which was available from early spring, appeared to be the most important
factor in breeding area selection" (Swenson et al. 1986:5). Swenson et al.
(1986:43) further stated that "[d]ifferences in movements, breeding success,
nest site selection, and nesting chronology among [the Yellowstone,
Continental, and Snake] units were primarily due to differences in the amount
and timing of food availability."

The bald eagle consumes a wide range of food items, from pied-billed
grebes (Podilymbus podiceps) (Cline and Clark 1981) to bullheads (Ictalurus
spp.) (Dunstan and Harper 1975) to sea otter (Enhydra lutris) pups (Sherrod
et al. 1975). Bald eagles at Chesapeake Bay have been found to prey upon or
take as carrion 45 species of birds, 11 species of mammals, 12 species of
fish, and 5 species of turtles (Cline and Clark 1981). Bald eagles in Maine
preyed upon or took as carrion at least 34 species of birds, 18 species of
fish, 11 species of mammals, and 2 species of invertebrates (Todd et al.
1982). In Oregon, bald eagles fed on 16 species of fish, 46 species of birds,
20 species of mammals, and 2 invertebrate species (Frenzel 1984).
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Although the staple of the bald eagle diet is fish (DeGraaf et al. 1980),
their prey may be classified into three main types: live fish, live sea or
water birds, and carrion. Fish composed 77% of the food item remains collected
at bald eagle nests in interior Maine (Todd et al. 1982). Bald eagles nesting
on offshore coastal islands fed primarily on seabirds and waterfowl. In
northcentral Minnesota, the diet of breeding eagles was 90% fish (Dunstan and
Harper 1975). Studies in Ohio showed that nesting bald eagles fed primarily
on fish (Herrick 1924). At San Juan Island, Washington, fish composed 51% of
the breeding season diet (Retfalvi 1970). Fish were also the most frequent
prey of bald eagles in Chesapeake Bay (LeFranc and Cline 1983) and in Oregon
(Frenzel 1984). In southeast New York, wintering bald eagles fed almost
entirely on dead and dying alewives (Alosa pseudoharengus) that had passed
through the turbines of hydroelectric generating stations (Nye and Suring
1978). In contrast, wintering eagles in Missouri fed primarily on dead and
crippled Canada geese (Branta canadensis) (Griffin et al. 1982).

Bald eagle prey selection is determined largely by availability. Birds
accounted for 68% and 47% of the diet of bald eagles in the Yellowstone and
Continental Units, respectively, of the Greater Yellowstone Ecosystem, but
fish made up 67% of the diet in the Snake Unit, in response to habitat differ-
ences and prey availability (Swenson et al. 1986). In Maine, eagles focused
on the chain pickerel (Esox niger) spawning run in April, then on the sucker
(Catostomus spp.) spawning run in May (Todd et al. 1982). Bald eagles in
Missouri abandoned their primary prey, dead or crippled waterfowl, in favor of
fish during years of heavy fish kill (Griffin et al. 1982). In Oregon, bald
eagle diets varied both seasonally and geographically (Frenzel 1984). Winter-
ing bald eagles in southeast New York readily fed upon deer (Odocoileus
virginianus) carcasses on frozen reservoirs (A. Peterson, N.Y. State Department
Environmental Conservation, Albany; unpubl.). In Washington, eagles fed
heavily on road-killed animals (Retfalvi 1970).

Bald eagle nesting densities depend, in part, on total prey availability.
At Besnard Lake, Saskatchewan, nesting densities were higher in areas of
higher lake productivity (Gerrard et al. 1983), and eagle nesting densities in
central Saskatchewan were significantly correlated with the commercial fish
catch per hectare of surface water (Whitfield and Gerrard 1985). In
California, there also appears to be a positive relationship between bald
eagle nesting densities and lake or reservoir productivity (Detrich 1985).

Total prey availability is a function not only of foraging habitat produc-
tivity but also the size of the foraging habitat (i.e., total available
prey = prey biomass/ha x size of foraging habitat). This fis exemplified by
the bald eagle's preference for large areas of open water for foraging. Bald
eagles nesting in marine environs in New Brunswick were more successful than
those occupying lake or river sites (Stocek and Pearce 1981). Lake habitats
were also clearly preferred over river habitats. At the Pit River hydro-
electric complex in California, bald eagles nested exclusively along
reservoirs, although riverine habitats were available (BSAI 1985). Leighton
et al. (1979) concluded that lakes <11 km in circumference did not constitute
primary breeding habitat. Whitfi eld et al. (1974) concluded that Takes with— —-
<11.3 km of shoreline did not provide primary breeding habitat. The surface
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area of lakes with a circumference of 11 km varies with shoreline configura-
tion, but cannot exceed 9.6 km? (for a circular lake). The smallest body of
water reported to support one nesting pair of bald eagles is 8 ha (J. Mathisen,
Chippewa National Forest, Cass Lake, MN; pers. comm.). It should be noted
that bald eagles nesting on smaller water bodies may require other nearby
lakes for additional foraging areas.

Although Targer bodies of water appear to provide superior habitat to
smaller ones (Whitfield et al. 1974; Leighton et al. 1979; Stoceck and Pearce
1981), increasing surface area beyond the 9.6 km? threshold does not appear to
affect habitat suitability. For example, Lake Britton in northern California
is a long and narrow reservoir with only 5.2 km? of surface area (BSAI 1985);
however, it supports the highest density of nesting bald eagles in that state
(if it were not so narrow, i.e., had a larger surface area, the same shoreline
length could be more effectively used and might support an even greater
density) (BSAI 1985; Detrich 1985). Also, in New York State, historical bald
eagle nesting densities along Oneida Lake (207 km?) were at least as great as
along the eastern shore of Lake Ontario (>15,000 km?) (Nye and Peterson 1980).
Therefore, lakes with surface areas >10 km? (rounded from 9.6) appear to be of
optimal size.

Water

No information pertaining to dietary water needs of the bald eagle was
found in the literature.

Cover

Wintering bald eagles depend on suitable night and severe weather roosts
in sheltered timber stands (Steenhof 1976). Although proximity to food sources
is an important attribute (Keister and Anthony 1983), these roosts need not be
close to water (Steenhof 1978). Roosts appear to be selected for protection
from the wind (Steenhof 1978; Keister et al. 1985). However, the literature
does not mention a dependence on cover during the breeding season. Cover
requirements during the breeding season are assumed to be identical to repro-
duction requirements.

Reproduction

Although bald eagles will nest on the ground on isolated, treeless islands
(Troyer and Hensel 1965) and occasionally on cliffs (Bull 1974; Brazil 1985),
they prefer larger, dominant trees of a variety of species (Murphy 1965;
Jaffee 1980; Lehman et al. 1980; Anthony and Isaacs 1981; Mosher and Andrew
1981; Mathisen 1983). The bald eagle prefers to nest in areas that are pri-
marily mature or old-growth timber (Lehman et al. 1980; Anthony and Isaacs
1981; Anthony et al. 1982). Most nests in southeast Alaska were in old-growth
forest where the average nest tree height was 29.4 m; no nests were found in
second-growth trees (Robards and Hodges 1977). A mature vegetation structure
was considered to be an important component of bald eagle breeding habitat in
Maryland (Mosher and Andrew 1981). There, the average nest tree height was
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29 m. The average nest tree height in Virginia was 30.1 m (Jaffee 1980).
Nest trees were of an open, stable form providing easy access; the form was
more important than the tree species in nest site selection.

Bald eagles in the Greater Yellowstone Ecosystem were flexible in their
selection of nest sites, as long as a dependable food source was available in
early spring (Swenson et al. 1986). Once this criterion was met, the eagles
" would nest...near either lakes or rivers, in either large, strong trees
_..or small, weak trees..." (Swenson et al. 1986:41), although they tended to
select the most desirable trees available. In comparison to surrounding
trees, 38%, 44%, and 19% of the nest trees were categorized as larger (in
diameter or height) in the Yellowstone, Continental, and Snake Units, respec~
tively (Swenson et al. 1986). Sixty-two percent, 56%, and 71% of the nest
trees were categorized as similar to surrounding trees in the three Units,
respectively. Only 2 of the 56 nest trees were categorized as smaller than
the surrounding trees.

Second-growth forest with a remnant (5% to 10%) old-growth component also
may provide breeding areas. In Minnesota, State forestry laws of 1902 and
1908 required that 5% to 10% of the trees in the original forest stands be
retained as seed trees (Juenemann and Frenzel 1972). These retained trees
currently provide canopy discontinuity from the surrounding second-growth
hardwoods and are strongly selected for by breeding bald eagles (Juenemann and
Frenzel 1972; Mathisen 1983).

Some deforestation may occur without apparently affecting bald eagle
densities. For example, in southern British Columbia, 21% of the study area
had no old-growth trees, yet eagle density was not reduced from levels in
northern British Columbia where 10% of the study area lacked old-growth (Hodges
et al. 1984). Eagle densities in both areas matched those of undisturbed
southeast Alaska. Although nesting density was greatly reduced in those plots
of the study area without old-growth trees, densities in areas with at least
some old-growth trees were higher than expected.

One of the most important characteristics of bald eagle nesting habitat
is an open forest structure (Lehman et al. 1980; Anthony and Isaacs 1981;
Mosher and Andrew 1981; Anthony et al. 1982). The average percent canopy
closure at nests in Maryland was 61% (Mosher and Andrew 1981). In California,
the canopy closure of the timber stand associated with the nest was usually
<40% (Lehman 1979) and often <20% (Lehman et al. 1980). Bald eagles in the
Pacific Northwest also nested in fairly open forests (Anthony et al. 1982)
where the mean crown closure was <50% (Anthony and Isaacs 1981).

Bald eagles are primarily shoreline nesters (Hensel and Troyer 1964;
Robards and King 1966; King et al. 1972; Gerrard et al. 1975; Grier 1977,
Lehman et al. 1980; Hodges 1982; Mathisen 1983; Barber et al. 1985; Brazil
1985; Koonz 1985; Stocek 1985). Murphy (1965) listed proximity to water as
the first requirement of an area as nesting habitat. The mean distance from
water, however, varies between populations, from 36 m on Admiralty Island,

Alaska (Robards and Hodges 1977), to over 707 m in Virginia (Jaffee 1980) to

over 1.2 km in Oregon (Anthony and Isaacs 1981). Whitfield et al. (1974)
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found that over 90% of all nests in their Manitoba and Saskatchewan study
areas were within 182 m of a lake or river. Very few nests were found over
728 m from water. In this study and in Alaska (Robards and Hodges 1977), the
number of nests dropped off sharply beyond 46 m from water. Bald eagles
nested an average of 97.5m, 199.8 m, and 552.5m from water in the
Yellowstone, Snake, and Continental Units, respectively, of the Greater
Yellowstone Ecosystem (Swenson et al. 1986). In Maryland, Taylor and Therres
(1981) did not consider land over 1.6 km from water to be suitable nesting
habitat. Over 90% of all Maryland bald eagle nests were within 1.5 km of
water. None of these studies, however, established a mean distance of land to
water. Therefore, nest site preference may have been confounded with Tand and
water distribution.

Bald eagles may show some reluctance to nest right at the shoreline.
Even in relatively undisturbed areas of Alaska, the average distance of nest
to water was 36 m (Robards and Hodges 1977). In addition, nests within 10 m
of shore had a tendency to be used less than those nests over 10 m from shore.
Both Robards and Hodges (1977) and Dixon (1909 cited by Bent 1937) suggested
that protection from storms may be a reason for this avoidance of the immediate
shoreline.

Special Considerations

Although the level of human disturbance often has no effect on the produc-
tivity of bald eagles at existing nest sites (Mathisen 1968; Grier 1969;
Jaffee 1980; Stocek and Pearce 1981), eagles clearly prefer to nest in areas
with little or no human disturbance (Fraser 1985). For example, bald eagle
populations are densest in areas without significant human disturbance, such
as southeast Alaska (Robards and Hodges 1977), and there they did not use
areas of heavy human use. In Manitoba, there were significant numbers of
nesting bald eagles on Lakes Winnipeg and Manitoba, except near extensive
cottage development (Hatch 1985). Bald eagle densities on Besnard Lake,
Saskatchewan, decreased in areas opened to recreational activity (Gerrard
et al. 1985). The distance to a water body from bald eagle nests in the
Greater Yellowstone Ecosystem tended to increase as the recreational use of
the water body increased (Swenson et al. 1986). In Minnesota, human disturb-
ance was related to lowered nest occupancy and productivity (Juenemann and
Frenzel 1972). In coastal British Columbia, bald eagles were abundant except
in heavily disturbed areas (Hodges et al. 1984). Bald eagles tended to nest
away from human residential areas in Maryland (Taylor and Therres 1981).
There, only two of 123 nests had residential development as the primary land
use within 0.6 km of the nest. Taylor and Therres (1981) suggested that
nesting bald eagles will tolerate low-density residential disturbance at
distances greater than 1.2 km and medium- to high-density residential disturb-
ances at greater than 1.8 km. A tendency of bald eagles to nest away from
human activity was also noted in another quantitative study of bald eagle
nesting habitat in Maryland (Mosher and Andrew 1981). Successful nest sites
were located in more dense forest stands set back further from open water and
forest openings than unsuccessful nests. All the bald eagle nests on

Yellowstone Lake, Wyoming, were on the roadless south shore (Murphy 1965).

The north shore is paralleled by a heavily traveled highway that permits
access for a wide range of human recreational activities. The majority of
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bald eagle nests in Virginia were located in areas of light human use (Jaffee
1980). Jaffee (1980) suggested that bald eagles were relocating their nests
in Virginia to avoid human disturbance associated with shorelines. Lehman
et al. (1980) made a similar suggestion about bald eagles in California.
These studies indicated that, although nesting bald eagles were not affected
by low degrees of human disturbance, habitat suitability decreased as human
disturbance increased. There were few reported instances of bald eagles
nesting in medium- to high-density human residential areas, and the greatest
densities were always reported in areas of minimal human activity.

Logging operations can be very intensive, and this degree of human
activity may lower nesting productivity (Anthony and Isaacs 1981). Carefully
controlled selective timber harvest, however, need not lower habitat suitabil-
ity (Lehman et al. 1980). Selective logging during the fall and winter was
considered a necessary and appropriate bald eagle management tool in California
because eagles there preferred to nest in ponderosa pine (Pinus ponderosa), a
shade intolerant species (Lehman et al. 1980; Burke 1983).

Bald eagles may be more prone to nest desertion early in the nesting
cycle than late in the cycle (Mathisen 1968) and will react differently to
different types of disturbance. For example, existing cropland was considered
an acceptable component of bald eagle nesting habitat in Maryland (Taylor and
Therres 1981). However, the authors noted that cropland itself is unsuitable
bald eagle nesting habitat. Intensive agriculture in Ohio was not thought to
disturb some nesting bald eagles (D. Case, Ohio Department of Natural
Resources, Columbus, Ohio; pers. comm.). In addition, disturbances that
eagles may not directly recognize as human, such as railroads, planes, and
unused buildings, may be tolerated.

HABITAT SUITABILITY INDEX (HSI) MODEL

Model Applicability

Purpose. This model differs from the standard HSI model. Most HSI
models are designed to quantify the impacts of development projects for mitiga-
tion planning or to predict benefits of various habitat management programs.
The bald eagle HSI model may be used for assessment of impacts, but will be of
little use in mitigation or management studies due to the model variables.
Variables used in this model to assess habitat suitability either are not
likely to change due to management (e.g., area of water body, morphoedaphic
index), or are likely to change slowly over time as a result of management
(e.g., the amount of mature forest available for nest sites). Management of
bald eagle nesting habitat currently consists primarily of nest site protec-
tion. For example, the management strategy for the bald eagle at Chippewa
National Forest in Minnesota is primarily land-use restrictions in the vicinity
of nests, along with biological monitoring (Mathisen et al. 1977). Therefore,
the primary uses of this model may differ from those of other HSI models.
This model may be most useful in comparing the suitability of many different

areas at one point in time for site protection, or as a tool in Trecovery
planning to locate optimum areas for bald eagle reintroduction or protection.
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Geographic area. This HSI model has been developed for application to
habitats in that portion of North America north of the 37th parallel, which
runs from Norfolk, Virginia, to San Jose, California (Figure 1). Because the
bald eagle nests across the continent in a variety of ecoregions, and is so
mobile, no attempt was made to delineate a discrete breeding range within this
area.

%
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Figure 1. Geographic applicability of the bald eagle HSI model.

Season. This model was developed to evaluate the potential quality of
nesting habitat for the bald eagle. It is not intended to assess the quality
of fall and winter habitat.

Cover types. This model was developed to evaluate habitat in the
Lacustrine (L) and Estuarine (E) cover types (terminology follows that of U.S.
Fish and Wildlife Service 1981). These cover types include a 1.5-km strip of
land that borders the open water or adjoining emergent or scrub-shrub wetlands.
This model does not provide a means of evaluating riverine and marine cover
types because data on the morphoedaphic index (a major factor in determining
food suitability with this model) was not found for these cover types.

Minimum habitat area. Minimum habitat area is defined as the minimum
_amount of contiguous_habitat that is required before an area will be occupied
by a species. The smallest body of water occupied by one pair of nesting bald
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eagles is 8 ha. Therefore, the minimum size of an evaluation area is assumed
to be a body of water with a surface area of 8 ha surrounded by a 1.5-km strip
of land.

Verification level. Earlier drafts of this model were reviewed by the
following individuals:

Dr. Robert Anthony, Oregon Cooperative Wildlife Research Unit,
Corvallis, OR

Mr. Denis Case, Ohio Department of Natural Resources, Columbus, OH

Mr. Keith Cline, Raptor Information Center, Washington, DC

Dr. Daniel James, U.S. Fish and Wildlife Service, Arlington, VA

Mr. John Mathisen, U.S. Forest Service, Cass Lake, MN

Mr. Brian Millsap, Raptor Information Center, Washington, DC

Ms. Karen Steenhof, U.S. Bureau of Land Management, Boise, ID

Mr. Stanley Wiemeyer, U.S. Fish and Wildlife Service, Laurel, MD
Comments by the reviewers were incorporated into the model and resulted in
several significant improvements. The current model has not been field tested
and empirical relationships between model outputs and measures of bald eagle

habitat suitability are unknown.

Model Description

Overview. The breeding season HSI model for the bald eagle considers
food, reproduction, and human disturbance as the primary components of breeding
habitat. The HSI value considers the quality and availability of nesting
sites and the availability of prey. Because eagle prey is primarily derived
from aquatic systems, total prey availability is assumed to depend upon the
size and productivity of the associated water body. Optimal nesting habitat
is assumed to be characterized by: (1) a large foraging area with high fish
production, (2) the presence of mature trees for nest sites, and (3) minimal
human disturbance. Cover requirements during the breeding season are assumed
to be adequately evaluated by the criteria used to evaluate reproductive
requirements.

The following sections describe the logic used and the assumptions made
to translate the habitat information for the bald eagle to the variables and
equations used in the model. The suitability levels of variables and relation-
ships between variables are also described.

Food component. Bald eagle breeding habitat suitability is strongly

influenced by the availability of Tive or carrion prey, primarily fish or— -

aguatic birds. Specifically, the amount of open water in the evaluation area
and its productivity are of major importance in determining the total amount
of food available to a population of eagles.
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Since nesting bald eagles prey largely on aquatic or aquaphilic species,
habitat suitability generally increases with the amount of open water. It was
noted previously that areas with <8 ha (0.08 km?) of open water are not known
to constitute bald eagle habitat. Habitat suitability increases from zero
below this size to optimal for bodies of water with surface areas =10 km?
(Figure 2a). For estuarine cover types, the suitability index (SIV1) is
assumed to be optimal (=1.0) for the amount of foraging habitat.

For the purposes of this model, emergent and scrub-shrub wetlands adjacent
to open water also should be considered foraging habitat (as opposed to nesting
habitat) due to documented eagle use of these habitats. Foraging in emergent
or scrub-shrub wetlands, however, is apparently coincidental to the primary
feeding strategies of fishing and shoreline scavenging, because bald eagles
have not been observed hunting in emergent or scrub-shrub wetlands that are
located far from large, open water bodies. Therefore, emergent or scrub-shrub
wetlands that are not associated with open water should not be considered
foraging habitat.

The productivity of the water body is the second aspect that is of import-
ance in determining food availability. Specifically, food availability and,
hence, habitat suitability, increase with productivity. A reasonable measure
of the productivity of lentic aquatic systems can be obtained from the morpho-
edaphic index (Ryder 1965, 1978, 1980; Jenkins 1982) in terms of fish biomass
density or potential fish yield (1bs/acre). The morphoedaphic index (MEI),
where

total dissolved solids (ppm)
mean depth (feet)

MEI =

has been used to explain differences in bald eagle nesting densities (Gerrard
et al. 1983; Detrich 1985). Detrich (1985) used a modified form where

MEI = conductivity (micromhos)
mean depth (cm)

Fish biomass density and, hence, habitat suitability are assumed to increase
with the MEI as a function of the data curves generated by Ryder (1965) and
Jenkins (1982) and as described by Ryder (R. A. Ryder, Ontario Ministry of
Natural Resources, Thunder Bay, Ontario; pers. comm.) (Figure 2b).

Ryder et al. (1974) note that certain conditions may cause the MEI to
yield misleading results. Very shallow lakes, with a mean depth <3 m, may
contain lowered fish biomass because of winterkill. Also, lakes with very
high TDS levels often have limited fish populations, although the precise
reason for this is unclear (Schlesinger and Regier 1982). It is often thought,
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Suitability Index (SIV1)
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Figure 2. Relationships between variables used to evaluate suitability of
water bodies as bald eagle habitat and suitability indices for the variables.
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however, that highly productive systems have marginal habitat for some fish
species because of anoxic hypolimnions or reduction of "liebensraum" (Ryder,
pers. comm.). Ryder states that fish crops increase rapidly with the MEI to
about 40, and show little improvement between MEI's of 40 and 100. Beyond an
MEI of 100, Ryder states that the MEI-fish crop relationship often breaks down
because of the conditions noted above.

Provided that all criteria for use are heeded, the MEI can be applied to
freshwater or brackish ecosystems (Ryder, pers. comm.). However, in this
model, comparisons of HSI between the two types may not be made because the
salinity of estuaries and, therefore, TDS differs from that of lake water.

The suitability of the food component (SIF) is assumed to be best repre-
sented by the geometric mean of the two variables used to evaluate this
component, as in Equation 1. This is intended to reflect the compensatory
nature between lake size and lake productivity. Specifically, it is assumed
that the food resources in lakes from 0.08 - 10 km? are not most efficiently
used by eagles due to their territorial requirements. It is assumed, following
the discussion of Detrich (1985), that smaller lakes often have opposing
shorelines <0.5 km apart and that the presence of a pair of eagles on one
shore may preclude use of the other shore by other eagles. On larger lakes
(>10 km2), it is assumed that lake geometry does not affect habitat use and
that the SI is primarily determined by the MEI. Equation 1 yields a food
suitability index of 0.0 for lakes <8 ha. For lakes >8 ha, the food suitabil-
ity index determined by Equation 1 is a function both of area and MEI, but the
index will be closer to the lower of the two inputs (i.e., SIV1 and SIV2).
Note that the area of foraging habitat in estuarine cover types is assumed to
be optimal (i.e., SIV1 = 1.0).

1/2

SIF = (SIV1 x SIV2) (1)

Reproduction component. Although individual pairs or remnant populations
of bald eagles will nest in second-growth timber or largely deforested areas,
the species clearly prefers, and reaches its greatest densities in, large
areas of undisturbed, mature or old-growth timber, with an open and discontin-
uous canopy. This habitat type provides an abundance of the eagle's preferred
nesting sites, i.e., tall, dominant trees, regardless of species, with an open
structure and stable limbs allowing easy approach from the air. Second-growth
forests, with a remnant (5% to 10%) old-growth component intermixed, also can
provide for nesting requirements. Dense stands of even-aged, small, second-
growth timber without a remnant old-growth component do not provide the
relatively open canopy structure bald eagles need. The species rarely nests
in this seral stage. Productivity of more exposed nests may be affected by
increased vulnerability to storm damage. Susceptibility to human disturbance
also may increase with visibility or accessibility of the nest.

11
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Suitable bald eagle nesting habitat within lacustrine or estuarine
habitats is assumed to be a function of the amount of mature, open canopy
forest cover within the evaluation area. Because the majority of bald eagle
nests of all populations are within 1.5 km of shore, the evaluation area for
this component is the land area within 1.5 km of the edge of the water or
associated herbaceous or shrub wetland. Optimum conditions for reproduction
are assumed to occur when mature timber exceeds 75% of the land area. Smith
(1974) defined undisturbed (i.e., mature) temperate forest generally as uneven
aged, having a discontinuous canopy >20 m high. However, the height and
structure of mature forests will vary with the forest type. Hence, the user
should establish a definition of maturity for the forest cover in the evalua-
tion area. The silvicultural definition of rotation age maturity is not
appropriate for the purposes of this model, because it refers to the concepts
of financial maturity and return on investment (Smith '1962). Habitats where
mature forest cover is <75% of the land area are assumed to be suboptimal
(Figure 3). Because bald eagles are territorial, with widely spaced nests
even under optimum conditions, it is assumed that some deforestation within an
evaluation area may occur without reducing the suitability index for the
reproduction component. In this model, the suitability index for bald eagle
reproduction (SIR) is estimated by only one variable, the proportion of poten-
tial nesting area in mature timber, and is equal, therefore, to SIV3 (from
Figure 3).

Suitability Index (SIV3)

0.0

0 25 50 75 100

Percent of potential nest-
ing area covered by mature
timber

Figure 3. The assumed retationship between the amount of mature timber within
1.5 km of a shoreline and suitability of the habitat for bald eagle nesting.
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Human disturbance component. Bald eagle populations reach their greatest
densities in areas of minimal human activity. They are found in reduced
densities in areas of moderate human use and are not found at all in areas of
heavy human use. They prefer to nest at least 1.0 km from human residences
and will nest farther from shore to avoid shoreline disturbances. Where human
disturbance is severe, nesting success may be affected, and the area may be
abandoned entirely. Although remnant populations often are not affected by
existing levels of human disturbance, the potential carrying capacity of their
habitat has been reduced through human presence and activities. The precise
effect of human disturbance on bald eagle carrying capacity is not known and
is, therefore, difficult to evaluate.

Human presence in bald eagle nesting habitat falls primarily into four
categories: (1) agriculture, (2) urbanization, (3) recreational development,
and (4) logging. Most agricultural operations are not human intensive and
their effect on carrying capacity most likely is felt via attendant deforesta-
tion, not via the human presence per se. For this reason, agriculture is
considered to be an impact upon the reproduction component. Urbanization and
recreational development can both be measured by the density of houses, build-
ings, or campsites. Medium- and high-density residential areas are defined as
areas where 1lot frontage is <33 m (New York State 1974). Medium-density
residential areas along a lakeshore would then have buildings at a density of
30 per kilometer of shoreline (Figure 4). This corresponds to 20 buildings
per square kilometer of the reproduction area. Habitat suitability is assumed
to be optimal where there are no buildings or campsites and unsuitable where
there are >20 buildings or campsites per square kilometer of upland (Figure 4).

]0 1 i i L

0.8 4 5

0.6 - 5

0.4 4 !

0.2 - 5

Suitability Index (SIV4)

O-O T 1 T L]
0 5 10 15 20 25+
Number of bu%1dings or

campsites/km¢ of upland
evaluation area

Figure 4. Assumed relationship between housing ori
habitat suitability for the bald eagle.

campsite density and
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The distribution and uses of the buildings or campsites, as well as the season
of use, will affect the amount of their disturbance. If all the buildings or
campsites are distributed evenly along the shoreline, so as to preempt the
most desired nesting and perching sites, their impact will be greater than if
they are tightly clustered and removed from the shoreline.

The human presence associated with logging may be significant and could
cause large reductions in habitat suitability. However, this form of human
disturbance has been studied only with respect to impacts upon productivity at
individual nest sites. Because productivity varies between and within eagle
populations, regardless of nesting density, productivity data alone cannot be
used to reliably support habitat suitability models that are based upon nesting
density. No information was located in the literature that documented a
correlation between logging intensity over a large area (i.e., more than a
single nest site) and nesting density in the same area. For this reason, the
human disturbance associated with logging operations, although important,
cannot be reliably included in this model and must be considered as a separate
process.

The overall suitability index for the human disturbance (SIHD) component
is estimated by the suitability index determined for building or campsite
density (i.e., SIHD = SIV4).

Building density may not be the most precise indicator of human distur-
bance under certain conditions (e.g., heavy boat traffic only). To be a
useful habitat assessment tool, however, the model variables must be easily
measurable and applicable to the range of conditions within the model's geo-
graphic area of applicability. Building density, therefore, is used as a
surrogate measure of human disturbance, because it is an easily measured
indicator of long-term human Tand use.

HSI determination. The overall habitat suitability index is a function
of the food, reproductive, and human disturbance components. Any of the
components may be the most 1imiting factor in a given situation. Under
pristine conditions, where the reproductive and human disturbance components
are optimum, the overall habitat suitability will be determined by the food
component which is, in turn, a function of the foraging area and the MEI.
Under other conditions, the potential food base may be capable of supporting a
higher density of bald eagles than is actually realized, as a result of less
than optimum conditions for nesting sites and disturbance potential. It is
assumed that the food component is of greater importance alone than either of
the other components alone, unless one of the other components is 0.0. The
reproductive and human disturbance components are combined via a geometric
mean which yields a combined suitability value of 0.0 if either of the inputs
is 0.0, and a value closer to the lower of the input values if both are >0.0.
The resulting suitability value is multiplied by the food suitability index to
yield the overall habitat suitability index (Equation 2). This relationship
is based on the assumption that the food suitability value defines the upper
Tevel of potential suitability that will be realized only when the reproductive

and human disturbance components -are optimum-—Values—tess than—optimum for —-

the reproductive and human disturbance components will Tower the overall value
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from the maximum set by the food component suitability. In the extreme situa-
tion, none of the potential food will be used by eagles when either or both of
the reproductive or human disturbance components equals 0.0. It should be
noted that the product resulting from Equation 2 will be lower than any indivi-
dual input if the combined reproductive/disturbance input and the food input
are <1.0, because decimals are being multiplied. This is intended and follows
the logic that the combined reproductive/disturbance component is a modifier
of the maximum suitability determined by the food component.

1/2

HSI = (SIR x SIHD) x (SIF) (2)

Because the HSI equation is geometric, and uses values <1.0, the HSI
score will generally be <1.0, and will often be <0.5. This will be particular-
ly true when cold, oligotrophic lakes are evaluated. The assignment of an HSI
value <0.5 to a wilderness lake with perhaps a healthy eagle population may
seem illogical. However, it should be remembered that the HSI is designed to
reflect habitat suitability by the density of eagles along the shoreline.
Oligotrophic, wilderness lakes may have quite healthy populations of eagles,
but at Tower densities than can be expected around more productive lakes.

Application of the Model

Summary of model variables. This model provides criteria to evaluate the
suitability of bald eagle nesting habitat in lacustrine or estuarine cover
types. The relationships of the habitat variables to an HSI are shown in
Figure 5. Definitions of habitat variables and suggested measurement
techniques (Hays et al. 1981, unless noted otherwise) are shown in Figure 6.

The presumed relationship between each habitat variable and habitat
suitability has been described and documented. This provides some insights
that can be used to tailor the model to fit study constraints and local bald
eagle breeding characteristics. Due to the large breeding range of the bald
eagle, it is expected that model alterations will be necessary.

Because many of the data used in applying this model are derived from
remote sensing, it is essential that the user visit the evaluation area to
ensure that all remote sensing data are accurate. This is necessary to proper-
ly define the occurrence and limits of mature forest and to accurately record
the type and intensity of human disturbance. This model should not be applied
solely on the basis of remote sensing data, no matter how recently collected.

Model assumptions. A number of significant assumptions were made in the
development of this HSI model for the bald eagle. The major assumptions are
as follows:

1. Mature forested stands with minimal human disturbance are required
for nesting by bald eagles. However, optimal nesting conditions can
—_ exist as—long-as>75% of potential nesting-area is in-mature timber.
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Habitat variable Life requisite Cover types

Area covered by —
open water or
adjacent wetlands Food

Morphoedaphic
Index

Percent of poten-
tial nesting area ———————Reproduction Lacustrine HSI
covered by Estuarine

mature timber

Building or camp~ ————— Human disturbance-
site density

(#/km? of upland

evaluation area)

Figure 5. Relationships of habitat variables, life requisites, and
cover types in the bald eagle HSI model.

2. Mature forest stands within 1.5 km of a body of water 28 ha provide
optimal nesting conditions regardliess of stand composition.

3. Immature forest stands provide no nesting habitat.

4, The extent and influence of human disturbance can be estimated by an
estimate of building or campsite density.

The first assumption will probably be valid in most applications of this
model. Under certain conditions, however, bald eagles will nest on the ground
or on cliffs. This typically occurs on isolated, uninhabited islands where
trees are scarce or absent. Under these circumstances, the model should be
modified to include potential cliff or ground nests.

The second and third assumptions also should be valid in most applications
of this model. However, certain monotypic stands may not provide optimal
nesting conditions at maturity, if the tree species' terminal branching
structure is too fine or fragile to support eagle nests. Some immature forest
stands that are approaching maturity may contain scattered individual trees
that, due to site advantage, possess size and form suitable for nesting. If
either circumstance occurs, the model should be modified to reflect the
relative presence or absence of nesting sites.
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Variable (definition) Cover types

Area covered by open water L
or adjacent wetlands

(the absolute area being
evaluated that consists of
open water plus the herb-
aceous and shrub wetlands
that are immediately adja-
cent to open water; herba-
ceous and shrub wetlands
that are not adjacent to
open water should not be
included in determination
of area for this variable.)

Morphoedaphic Index [A ratio L,E
relating the productivity of

a water body as measured by

total dissolved solids to the

mean depth of that water

body using the following

formula:

Morphoedaphic Index (MEI) =

total dissolved solids
mean depth

where total dissolved solids
(TDS) is measured in parts
per million and mean depth is
measured in feet].

Percent of potential nest- L,E
ing area covered by mature

timber (an estimate of the
proportion of a 1.5 km wide

band of land, surrounding

the cover type being evaluat-

ed, that is covered by mature
forest; characteristics defin-
ing mature forest, such as height
and density of trees, must be
defined by the model user).

Suggested technique

Remote sensing,
topographic map, dot
grid, published data.

TDS meter, conductivity
meter, laboratory
analysis, soundings,
published data,
(Hamilton and
Bergersen, n.d.).
(NOTE: Conductivity
measurements must be
converted to TDS be-
fore determination of
MEI.)

Remote sensing,
direct observation,
dot grid, topographic
map.

~— —Figure 6. Definitions of habitat variables and suggested measurement e

techniques.
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Variable (definition) Cover types Suggested technique

Building or campsite density L,E Remote sensing.
(the number of campsites,

houses, or other permanent

dwellings per km? of

upland evaluation area

based on the 1.5 km wide

strip of land surrounding

the aquatic cover type

being evaluated).

Figure 6. (Concluded)

The fourth assumption is perhaps the assumption that will most often be
invalid. The impact of humans on nesting bald eagles involves many types and
intensities of disturbances. The use of building or campsite density as the
single estimator of the impact of human disturbance obviously simplifies a
very complex problem. Other means of assessing human disturbance on a local
basis may be preferable to building or campsite density.

There are factors other than habitat that affect the carrying capacity of
an area for bald eagles, including climate and environmental contaminants.
These factors should be considered as possible sources of variation when model
outputs are compared to populations in different habitats in widely separated
areas.

Climate affects virtually all living organisms. As the mean temperature
decreases, breeding seasons become shortened and energetics becomes an
increasingly important factor. Wetmore and Gillespie (1976) found a signif-
icant correlation between mean April temperature and osprey (Pandion haliaetus)
productivity in Labrador and northeastern Quebec. Leighton et al. (1979)
found a significant correlation between April temperature and bald eagle
nesting density in Saskatchewan. Their data indicated that, whereas local
climatic and geographic features may cause variation, in general, bald eagle
reproduction becomes difficult, if not impossible, where the mean April
temperature is <-7 °C. Where mean April temperature is >10 °C, bald eagles
begin nesting earlier to avoid extreme summer temperatures; this behavior is
exhibited by bald eagles nesting in the southeastern United States (Bent
1937).

Climate also affects bald eagle prey availability. Total annual fish
production is positively correlated with annual temperature on a global basis

(Schlesinger and Regier—1982).—Although climate was not a-significant factor— ——

18

Page 90 of 659



in fish production within the north-temperate climatic region (Matuszek 1978),
there can be Tlarge differences in annual fish production between north-
temperate and south-temperate Tlakes with similar morphoedaphic indices
(Schlesinger and Regier 1982).

Persistent environmental contaminants are another factor, but are not
included as a habitat component in this model for two reasons. First, the
contaminant burden in eagle populations is a function of wintering habitat as
well as breeding habitat and cannot be accurately measured by analysis of
breeding habitat alone. Second, the effect of persistent environmental con-
taminants on eagles has been measured by its effect upon nesting productivity,
not directly on nesting density. However, nesting density has been affected
where contamination was severe for prolonged periods (S. N. Wiemeyer, Patuxtent
Wildlife Research Center, Laurel, MD; pers. comm.). In these cases, reproduc-
tion was inadequate to maintain stable populations and contaminants caused
direct mortality to eagles. For the same reasons discussed earlier concerning
logging impacts, the impact of persistent environmental contaminants upon
habitat suitability cannot be reliably included in this model and must be
considered as a separate process. Persistent environmental contaminants,
however, have had marked effects on many raptor populations (Hickey 1969;
Porter and Wiemeyer 1969; Redig 1979), including the bald eagle (Hamerstrom
et al. 1975; Wiemeyer et al. 1984). Thus, the level of environmental con-
taminants in the nesting area should be considered in conjunction with any
habitat analysis. Few controlled studies of the relationships between dietary
levels of contaminants and reproductive success have been conducted. However,
a very general pattern has been observed regarding dietary concentrations of
DDE, which is now the most frequent source of chemically-induced reproductive
disruptions (Wiemeyer, pers. comm.). This pattern can be used as a preliminary
guide to suggest effects on productivity. When the wet weight dietary concen-
tration of DDE in prey tissue is <0.1 ppm, no effect on raptor productivity is
expected. Between 0.1 and 0.5 ppm, there may be some residue accumulation and
minor effects. Between 0.5 and 3 ppm, there may be some eggshell thinning and
reproductive problems. When DDE concentrations in prey tissues are
consistently above 3 ppm, there may be occasional adult mortality and a severe
reduction or complete failure in productivity. Other persistent contaminants
also may cause adverse effects on bald eagle populations (Wiemeyer, pers.
comm.). Contaminant ecologists should be consulted when such contaminants are
detected in prey items. The potential effects of nonpersistent but moderately
to highly toxic contaminants should not be overlooked.

SOURCES OF OTHER MODELS

Two HSI models have been developed for Alaska (Steenhof, in press). Both
models rely on subjective characterization of habitat types and appear to
measure the suitability of individual nest sites, rather than larger areas of
habitat.

Taylor and Therres (1981) used the physical characteristics of known bald
. —eagle nesting-habitat in-Maryland to—construct. a computer-generated prediction .
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of suitable habitat in Maryland. They evaluated land use, cover type, disturb-
ance, and distance to feeding areas. Their system measured many different
areas at a single point in time. The biological data used in their model
supports this HSI model and was used to document some of the assumptions
contained herein.

Two additional HSI models are currently being developed for use in Montana
(Steenhof, in press).
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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.
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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, NG, AL, MS, LA, TN, KY, AR, eastern 2 of TX)

Nest Building | [ [ [[[[[[IIIIIT

Egg Laying/incubation | [ [ [ 1[I 111111 ]]]

Hatching/Rearing Young | [ [ 1[I 1 ]1]]]

Fledging Young | | [ 11|11

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 | || 1] |

Egg Laying/Incubation | | | ||

Hatching/Rearing Young | | |

Fledging Young |

ALASKA

Nest Building | |1 || ||

Egg Laying/Incubation

| Hatching/Rearing Young | | | |1

Ing Young

Fledg-

Feb. March

Sept. Oct. 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

Sensitivity to

Phase | Activity Human Activity Comments
Courtshio and Most sensitive Most critical time period. Disturbance is manifested in nest
Nest Buillodin period; likely to abandonment. Bald eagles in newly established territories are
9 respond negatively | more prone to abandon nest sites.
- Human activity of even limited duration may cause nest
- Very sensitive . . .
Il Egg laying : desertion and abandonment of territory for the breeding
period
season.
Incubation and Adults are less likely to abandon the nest near and after
m early nestling Very sensitive hatching. However, flushed adults leave eggs and young
period (upto 4 | period unattended; eggs are susceptible to cooling, loss of moisture,
weeks) overheating, and predation; young are vulnerable to elements.
Nestling Moderatel Likelihood of nest abandonment and vulnerability of the
v period, 4t0 8 crately nestlings to elements somewhat decreases. However,
sensitive period . ; . : : )
weeks nestlings may miss feedings, affecting their survival.
v ngﬂ??ﬁrgu h Very sensitive Gaining flight capability, nestlings 8 weeks and older may flush
fledging 9 period 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 % 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

8
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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

9
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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.
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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 haorizontal 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).

11

Page 111 of 659



National Bald Eagle Management Guidelines May 2007

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 ¥2 acre or less.
Construction of roads, trails, canals, power lines, and other linear utilities.
Agriculture and aguaculture — 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 ¥ 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 If there is similar activity closer
within 1 mile of the nest than 1 mile from the nest

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

If the activity 660 feet. Landscape buffers are
will be visible recommended.
from the nest

Category A:

330 feet. Clearing, external

construction, and landscaping 330 feet, or as close as existing

If the activity between 330 feet and 660 feet tolerated activity of similar
will not be should be done outside breeding : yors Scope.
visible from the | season. Clearlng,_exter_na_l construction and
nest landscaping wlthln 660_ feet should
be done outside breeding season.
Category B:
660 feet.

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.

e 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.

e 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.

e 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 hecessary
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.qg., 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 ¥2 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 ¥2 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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The following U.S. Fish and Wildlife Service Field Offices provide technical assistance on bald
eagle management:

Alabama
Alaska

Arizona
Arkansas
California

Colorado

Connecticut
Delaware
Florida

Georgia

Idaho

Illinois/lowa
Indiana
Kansas
Kentucky
Louisiana
Maine
Maryland

Massachusetts

Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

Daphne
Anchorage
Fairbanks
Juneau
Phoenix
Conway
Arcata
Barstow
Carlsbad
Red Bluff
Sacramento
Stockton
Ventura
Yreka
Lakewood

(251) 441-5181
(907) 271-2888
(907) 456-0203
(907) 780-1160
(602) 242-0210
(501) 513-4470
(707) 822-7201
(760) 255-8852
(760) 431-9440
(530) 527-3043
(916) 414-6000
(209) 946-6400
(805) 644-1766
(530) 842-5763
(303) 275-2370

Grand Junction (970) 243-2778
(See New Hampshire)

(See Maryland)

Panama City
Vero Beach
Jacksonville
Athens
Brunswick
Columbus
Boise
Chubbuck
Rock Island
Bloomington
Manhattan
Frankfort
Lafayette
Old Town
Annapolis

(850) 769-0552
(772) 562-3909
(904) 232-2580
(706) 613-9493
(912) 265-9336
(706) 544-6428
(208) 378-5243
(208) 237-6975
(309) 757-5800
(812) 334-4261
(785) 539-3474
(502) 695-0468
(337) 291-3100
(207) 827-5938
(410) 573-4573

(See New Hampshire)

East Lansing
Bloomington
Jackson
Columbia
Helena
Grand Island
Las Vegas
Reno

(517) 351-2555
(612) 725-3548
(601) 965-4900
(573) 234-2132
(405) 449-5225
(308) 382-6468
(702) 515-5230
(775) 861-6300

New Hampshire

New Jersey
New Mexico

New York
North Carolina

North Dakota
Ohio
Oklahoma
Oregon

Pennsylvania
Rhode Island

South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Washington

West Virginia
Wisconsin

Wyoming

Concord (603) 223-2541
Pleasantville  (609) 646-9310
Albuquerque  (505) 346-2525
Cortland (607) 753-9334
Long Island (631) 776-1401
Raleigh (919) 856-4520
Asheville (828) 258-3939
Bismarck (701) 250-4481
Reynoldsburg (614) 469-6923
Tulsa (918) 581-7458
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

State College  (814) 234-4090
(See New Hampshire)

Charleston (843) 727-4707
Pierre (605) 224-8693
Cookeville (931) 528-6481
Clear Lake (281) 286-8282

West Valley City (801) 975-3330
(See New Hampshire)

Gloucester (804) 693-6694
Lacey (306) 753-9440
Spokane (509) 891-6839
Wenatchee (509) 665-3508
Elkins (304) 636-6586
New Franken (920) 866-1725
Cheyenne (307) 772-2374
Cody (307) 578-5939

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

State Agencies

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

Scientific Name: Vireo atricapillus

Federal Status: Endangered, 10/6/87 « State Status: Endangered

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

Male Black-capped Vireo
© TPWD

Female Black-capped Vireo
© USFWS A. Shull

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.
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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

2 Black-capped Vireo

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.

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

development is 2 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.
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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.

4 Black-capped Vireo

Cowbird egg (spotted) in Black-Capped Vireo nest
© Glen Mills
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Management Guidelines for
Black-capped Vireo
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ndcuttig of juniper

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. 2 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

Black-capped Vireo
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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 flats, 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

Black-capped Vireo
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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

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

U Sy =R =
Overgrazed range with low-growing cover remove

Cattle rotation
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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

Black-capped Vireo
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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

Black-capped Vireo
4 Management Guidelines

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.

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. Page 132 of 659



Population Status and
Threat Analysis for the
Black-capped Vireo

Neal Wilkins, Robert A. Powell, April A.T. Conkey
and Amy G. Snelgrove

Department of Wildlife and Fisheries Sciences
Texas A&M University

Prepared For
U.S. Fish & Wildlife Service, Region 2

May 2006

With contributions from

Linda Campbell, David Cimprich, Craig Farquhar, Pat Reardon, Don Petty,
Duane Schlitter, Douglas Slack and David Wolfe

Page 133 of 659



BCVI Review May 2006

CONTENTS
1.0 INETOAUCTION . ... ettt e et e et eeetbee e sbeeessaeesnseesnnaeeenseesnseeenns 6
L1 OBJECLIVES utieiiieiie ettt ettt et ettt et e et et e et e e st e esbeesaeeenbeenseeenseessteenseensseenseennseenseenns 6
LA N o) o (o Y- T s BRSPS 6
L1.2.1 REVIEW PANECL.....iiiiiiiiiiieciieie ettt ettt ettt e e st e e eeaaeenseesnneenseas 7
1.2.2  EXEINAl PEET TEVIEW .....eeiiiieiiiieeiiieeiieeeiteesteeeeteeeseteeessaeessaeeesseeessseesseeessseeessseennns 8
2 O 3 < 61 10) o USROS 9
2.1 L0313 Ta L0175 ) s RS 9
2.2 SPECIES DESCTIPLION. ... .eeueieiiieiieeiie ettt ettt ettt e et eetteebeeseaesbeessaeenbeensneenseenaeaans 9
2.3 GeOGraphiC RANGE.......c.eiiiiiiieiiiecie ettt et bee e e e sbeeenaee s 9
2.4 Nesting and Reproduction..............ccuieriiiiiieniieiiienieeieeee ettt 12
2.5 Food Habits and Foraging Behavior..........c.cccccuiieiiiieiiieiiieeieeceeee e 12
2.6 Survivorship and MOrtality .........cceeeciiriiiiiiiiie e 13
3.0  Habitat Characteristics and Availability ..........cccccceeeviiiiiiieiii e 15
3.1 INEEOAUCTION .....eieiiiiiie ettt ettt et e et e sateebeessneenseesaneens 15
3.2 | 3310011 1510 ) SRS 15
33 Habitat Availability at the Landscape Scale..........cccceeeiieniiniiiiniiiiicieceeeeeee 15
34 Patch-level Habitat CharaCteriStiCS......cuuieriiieriieeiiieeiieeeieeeieeeeireeereeeeveeeseeeeeeeee e 17
3.5 NeSt Sit€ CharacCteriStICS .....eevuuerrirerieeiieriieeiteerieetteseeeteeseeeseessaeeseesseeesseessseeseessseans 19
3.6 Factors Influencing Habitat Suitability..........cccceeeiiiieiiiiieiiieecee e 20
4.0 POPUIAtION STATUS ...eeviieiieiiieeiieeiie ettt ettt ettt e st e et steeeteesaae e bt e ssaeeaseeenseenseesaseenseas 25
4.1 INETOAUCTION ...ttt et e et e e b e e estaeeesaeeensseesnnseeenseeenns 25
4.2 APPIOACH...ceiiiiie ettt e abeebeesabeereeenaaens 25
4.3 Known Breeding POpulations ............cccvieiiiiiiiieeiiie et 26
4.4 AbUndance Patterns ..........cccooiuiiiiiiiiieniieeie et ettt ens 28
5.0 ANalysiS Of TRICALS ...c.ueiieiiieiiie et e e e et e e aa e e snaeeenaeens 33
5.1 INETOAUCTION. ...ttt ettt e e e e e e e b e e easeeesseeensseesnsseeenneeenns 33
5.2 Habitat Conversion and Land Use Change.............cccceeevieriiiiiieniienieeieeciie e 33
521 LA USC ..uuviiiiiie ettt ettt e et e et e e et e e e bae e eaae e e bt e e eraeeebaeeenreeas 33
5.2.2  Ownership fragmentation...........cccccueeruieeiierieiieerie ettt eee e e e eeeeeebeeaee e 34
53 Vegetation Change.........coveieeiiriirieiirtee ettt ettt 37
5.3.1 Invasive WoOdy PIANTS.........ccciiiiiiiiiiiiieiieie ettt 37
5.3.2  INFIUENCE OF fI1C.c.uuiiiiiiiiciie et e e e re e e aeeeeeree s 39
5.3.3 Trends in woodland birds as an index of vegetation change. .............cccceeveevrennennne. 40
54  Grazing and BrOWSINE ........ccciiiiriiiiiniiieeicnie ettt 48
5.4.1 Grazing on native rangelands.............cceeciieiieriiiiiiiiiceee e 48
5.4.2 Effect of grazing on grassland birds ...........cccoeoeeriiiiiiiiiiiie e 49
5.4.3 Overgrazing as a threat to black-capped VIreos ..........coeeevreriieniienienieeieeeie e 51
5.4.4 Trends in IVEStOCK NMUMDETS ......cc.viiiiiiieiie et 54
5.4.5 Trends in deer NUMDETS. .......ccuiiiiiiiieiiieeieeee ettt steeeae e e sbe e seeenbeensee e 57
5.5 Brood ParasitiSm.........cc.eiiiiiiiiiieeiiie ettt ettt st e e et e e erae e saae e erae e e 68
5.5.1 Ecology of brood parasitiSm ..........c..cceeeevieriieeiieniieeieeiee e eieesneesreesre e e seseeseenens 68
Wilkins et al. 2

Page 134 of 659



BCVI Review May 2006

5.5.2 Relationship between cowbird abundance and parasitism rates............c.cceeeveennennee. 71
5.5.3 Trends in brown-headed cowbird abundance .............ccccoooiiiiiniiininiiinieeee 72
5.5.4  Cowbird parasitiSIn TALES.........ceveerrieeriieeiieriieeieerieeeteeiteereesseeeseesseesseeseeenseenseennne 74
5.5.5 Effects of cowbird parasitism on host populations...........ccceceeriiiiiiniieinieniieeneene 77
5.5.6  Cowbird rémOVal ......c..cooiiiiiiiiiiiieee e e 81
6.0  Management and Recovery Efforts .........cccooiiiiiiiiiie e 91
7.0 Summary and CONCIUSIONS ......ccceeeiuiiriieiieiie ettt e teesaee et e seaesbeesaea e 93
7.1 GeOoGraphiC RANGE.........oiiuiiiiiiiecieeeee ettt e e aee e e e e e 93
7.2 Habitat AVailability.......cccooiiiiiiiiiiiiicieee et 94
7.3 POPUIAtION STATUS ....eeeeiiieeiie ettt e et e e e e e e enrae e sraeeeareee e 95
74, ANAlysis OF TRICALS ....cccuiiiiiiiiecii ettt et e e e seeeaneens 96
7.4.1 Habitat conversion and land use change............cccceeeviieriieeciie e 97
7.4.2  Vegetation ChaNGe........ccccocuieiiiiiiieiieiie ettt ettt e e eebe e ene 98
7.4.3  Grazing and DIOWSING PIESSUIES .....cccuvreervreerrreeirreeirreeeisreessreesseeesseeessseeesssessssees 99
7.4.4  Brood ParasitiSIN ......c.cecuieeiieriienieeiieeteesieeeteentte et e steeeteestaeebeessaeeseessaeenbeesnseensaas 101
7.5 Objectives Of Status REVIEW ......ccciiiiiiiiiiiiiece ettt e 103
7.5.1 Does the black-capped vireo population appear to be declining, stable, or
10810 (T2 31 Y USSP 103
7.5.2  Are threats increasing, unchanged, reduced, or eliminated? .............ccccoeeveerunennnen. 104
7.5.3 Are there any new threats to the SPECIES? ......c.uieviiieriieeiiieeiee e 106
8.0 Literature CIted ... .cccuieiieeiieiieeiieeiie ettt ettt ettt et e et e et esabe e bt e e b e enseeenbeeenaeenbeenseas 107
L2 I N o] o 1S3 s Ua B (01U 138
APPENDIX A. Current known population of black-capped vireos arranged by county and
TECOVETY TEZIOMIS. 1.euuvieeeurreesitieesereeeasseeessseessseessseessaeesseeessseeassseeansseesnssesassseesssseessseeessseessssees 138
APPENDIX B. Museum records of black-capped vireos that were collected in Mexico outside
OF the Dreeding SCASOM. ...cccuviiiiiie ettt ettt ee et e e st ee e stbeeessbeeeaseeesaeesnseeennseenns 146
Wilkins et al. 3

Page 135 of 659



BCVI Review May 2006

LIST OF FIGURES

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................... 14

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 STALES. ...ttt e 32
Figure 5.1. Distribution of Ashe juniper in TeXas...........ooeiiiiiiiiiiiii e, 43
Figure 5.2. Distribution of redberry juniper in TeXas...........ccooiiiiiiiiiiiiiiii e, 44
Figure 5.3. Distribution of honey mesquite in TeXas........c.eviiieiiiiiiiiiiiiiieiieeieanennn, 44

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-
o720 0] 0176 BT 70 1 45

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)............ 45

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)............ 46

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)............ 46

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)...........ccccvviien... 47

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). .................... 47

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
IAPS, TESPECTIVELY . ..ttt e 65

Figure 5.11. Numerical change in goat densities from 1987 to 2002 across the range of the
BlaCk-CapPed VIT@O. ... ettt e e e 65

Wilkins et al. 4
Page 136 of 659



BCVI Review May 2006

Figure 5.12. Percent change in goat densities from 1987 to 2002 across the range of the black-
6723 0] 0176 B T4 1o JS 66

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
INAPS, TESPECTIV LY. Lot e e 66

Figure 5.14. Numerical change in cattle densities from 1987 to 2002 across the range of the
Black-Capped VITCO. . ..uiti ittt 67

Figure 5.15. Percent change in cattle densities from 1987 to 2002 across the range of the black-
6723 0] 0176 B T4 1o J 67

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). ..ot e 88

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). ..ottt e 88

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............. 89

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.....................oc 89

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. ... ...o.vviitii e 90

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. ................ 90

Wilkins et al. 5
Page 137 of 659



BCVI Review May 2006

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

Wilkins et al. 6
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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

Texas Parks and Wildlife Department
4200 Smith School Road

Austin, Texas 78744
Linda.campbell@tpwd.state.tx.us

David Cimprich

The Nature Conservancy
P.O. Box 5190

Fort Hood, TX 76544-0190
dcimprich@tnc.org

Craig Farquhar

Texas Parks and Wildlife Department
3000 S. Interstate 35, Suite 100
Austin, Texas 78704
craig.farquhar@tpwd.state.tx.us

Doug Slack

Texas A&M University

2258 TAMU

College Station, Texas 77843-2258
d-slack@tamu.edu

Wilkins et al.

Don Petty

Texas Farm Bureau

P.O. Box 2689

Waco, Texas 76702-2689
dpetty@txtb.org

Pat Reardon

Texas Wildlife Association
P.O. Box 1661

Mason, Texas 76856
Patrick.reardonS@verizon-net

Duane Schlitter

Texas Parks and Wildlife Department
3000 S. Interstate 35, Suite 100
Austin, Texas 78704
duane.schlitter@tpwd.state.tx.us

David Wolfe

Environmental Defense

44 East Avenue

Austin, Texas 78701
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.

Wilkins et al. 8
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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).

Wilkins et al. 11
Page 143 of 659



BCVI Review May 2006

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 BCVTI 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. asheli, 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
BCVT 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)". 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

! 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 2003 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.

% 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 Potential suitable habitat
(acres) (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 * 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* 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%
Wilkins et al. 23
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Recovery Region/County

County land area

Potential suitable habitat

(acres) (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 * 0.03%
Crockett 1,795,937 125,716 7.00%
Pecos 3,047,486 7501 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%

! Habitat area determined from site visits and examination of USGS 1:24,000
topographic maps (Maresh in USFWS 2004).

Wilkins et al.
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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 regions’® 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).

Wilkins et al. 25
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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,

Wilkins et al. 26
Page 158 of 659



BCVI Review May 2006

and Appendix A).* 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 km?). 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 km®

* 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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