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Disclaimer

Recovery Plans delineate
reasonable actions that are
believed to be required to
recover and/or protect listed
species. Plans published by

the U.S. Fish and Wildlife
Service (Service) are sometimes
prepared with the assistance

of recovery teams, contractors,
state agencies, and other affected
and interested parties. Plans

are reviewed by the public and
submitted for additional peer
review before the Service adopts
them. Objectives will be attained
and any necessary funds made
available subject to budgetary
and other constraints affecting
the parties involved, as well as the
need to address other priorities.
Recovery plans do not obligate
other parties to undertake specific
tasks and may not represent the
views nor the official positions

or approval of any individuals or
agencies involved in developing
the plan, other than the Service.
Recovery plans represent the
official position of the U.S. Fish
and Wildlife Service, only after
they have been signed by the
Regional Director or Director as
approved. Approved recovery
plans are subject to modification
as dictated by new findings,
changes in species’ status, and the
completion of recovery actions.

By approving this recovery
plan, the Regional Director
certifies that the data used in
its development represent the
best scientific and commerecial
data available at the time it was
written. Copies of all documents
reviewed in the development

of this plan are available in the
administrative record located
at the Service Field Office in
Lafayette, Louisiana.

Notice of Copyrighted Material
Permission to use copyrighted
illustrations and images in the
final version of this recovery plan
has been granted by the copyright
holders. These illustrations

are not placed in the public
domain by their appearance
herein. They cannot be copied or
otherwise reproduced, except in
their printed context within this
document, without the consent of
the copyright holder.

Literature Citation Should Read
as Follows:

U.S. Fish and Wildlife Service.
200x. Recovery Plan for the
Ivory-billed Woodpecker
(Campephilus principalis).
U.S. Fish and Wildlife Service,
Atlanta, Georgia. 156 pp.

Additional copies of this Recovery
Plan are available on the U.S.
Fish and Wildlife Service web

site at: http:/endangered.fws.
gov/RECOVERY/RECPLANS/
Index.htm

Common names for birds are in
accordance with the American
Ornithologists’ Union (American
Ornithologists’ Union 1983).
Scientific names of species in the
text are found in Appendix G.
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Allen, 1935/Copyright Cornell
Lab of Ornithology.)
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Executive Summary

Current Status

The Ivory-billed Woodpecker
(Campephilus principalis)
belongs to a genus composed

of 11 species of woodpeckers
inhabiting the Western
Hemisphere— primarily Central
and South America. Two forms
of Ivory-billed Woodpecker have
been recognized (American
Ornithologists’ Union 1983): the
North American form with a
historical range covering most

of the southeastern and a small
portion of south-central United
States (Figure 1) and the Cuban
form with a historical range
throughout Cuba. The Ivory-
billed Woodpecker was listed as
endangered throughout its range
on March 11, 1967, (32 FR 4001)
and June 2, 1970 (35 FR 8495).
Information on the status of the
population is limited, and current
population size and distribution is
not known. In 2005, information
was released on the presence of at
least one Ivory-billed Woodpecker
in Central Arkansas (Fitzpatrick
et al. 2005, see Appendix B).
Additionally, the existence of
potential habitat and numerous
reports from credible sources

of Ivory-billed Woodpeckers

in recent decades provided
motivation to carry out surveys
for the species throughout its
range. Searches have taken
place in Texas, Arkansas,
Louisiana, western Tennessee,
Mississippi, southern Illinois,
Georgia, South Carolina, North
Carolina, and Florida. While
suggestive evidence has been
found in several states, no clear,
conclusive photograph or video
has been made as of the date of
this writing. State, Federal and
private partners will continue to
search for evidence of the species’
presence (e.g., sightings, nest
cavities) in order to document

an active nest or roost when
sufficient additional evidence
warrants such a response. The
species may also persist in a few
locations in Cuba (Garrido and
Kirkeconnell 2000; Kirkconnell,
pers. comm.).

No critical habitat has been
designated for this species, and
none is required due to the date
of listing. The Recovery Priority
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Number for the Ivory-billed
Woodpecker is 5, indicating a high
degree of threat and low recovery
potential for this species (U.S.
Fish and Wildlife Service 2005).
When additional compelling
evidence exists of a nest or roost,
or there are repeated sightings

of birds, the actions described in
the recovery plan will provide the
initial guidance for conservation
of the species.

Habitat Requirements

The Ivory-billed Woodpecker
was historically described as
aresident of large, contiguous
forests with numerous large
trees. A significant portion of the
forest must also be in some stage
of decay, providing a continuous
supply of food (Jackson 2002).

Bottomland hardwood forests are
frequently noted as important
(Jackson 2002, Tanner 1942). It
is unclear if this view is biased
by the scant information on
habitat use having been gathered
near the end of a long period

of population decline. Habitats
occupied at the time most of the
studies occurred may not have
been typical or preferred by

the species. Rather, the habitat
may have been occupied simply
because it was the last suitable
habitat available.

In Florida, bald cypress was
noted as an important component
of the forest used by Ivory-
billed Woodpeckers, especially

in conjunction with an adjacent
pine forest (Jackson 2002). On
the Singer Tract near Tensas

in northeastern Louisiana,
Tanner (1942) documented use in
higher parts of “first bottoms,”
bottomland forests infrequently
flooded and forested primarily
with species such as Nuttall

oak (Quercus texana Buckley
[syn., Q. nuttallit]), sweetgum
(Liquidambar styraciflua),

and green ash (Fraxinus
pennsylvanica). Tanner also
observed that habitat used by
Ivory-billed Woodpeckers was
also highly favored by other
species of woodpeckers, a high
density of other woodpecker
species being indicative of good
Ivory-billed Woodpecker habitat.



Habitat requirements likely

vary seasonally and with habitat
conditions, population density,
food resources, and other factors.
None of these influencing factors
is understood for this species. It
is clear, however, that the Ivory-
bill requires large tracts of forest
for foraging and trees large
enough for nesting and roosting.

Limating Factors

Two main reasons for the
precipitous decrease in Ivory-
billed Woodpecker numbers have
been proposed. Throughout

the species’ range, beginning in
the early 1800s, there has been

a reduction in suitable habitat
and potentially a direct impact
on suitable nest trees as well as
an indirect destruction of their
food source due to large scale
logging and conversion of forest
habitats (Jackson 2002). During
this period settlement, logging
roads, and slash fires improved
access for hunters, trappers, and
commercial collectors, increasing
the potential for lethal contact.
Rather than habitat loss, the
direct killing of Ivory-billed
Woodpeckers could have been the
primary cause for their decline
(Snyder 2007). Other factors
such as disease or non-human
predation are not documented by
Tanner or Jackson as important
causes.

Essential features of Ivory-billed
Woodpecker habitat include:
extensive, continuous forest
areas, very large trees, and
agents of tree mortality resulting
in a continuous supply of recently
dead trees or large dead branches
in mature trees (Jackson 2002).
According to Tanner (1942), “In
many cases [the Ivory-billed
Woodpecker’s] disappearance
almost coincided with logging
operations. In others, there was
no close correlation, but there
are no records of Ivory-billed
inhabiting areas for any length
of time after those have been cut
over.” Snyder (2007) argues that
the close correlation between
timber harvesting activities and
the decline of the Ivory-bill may
reflect an increased exposure to
poaching and collecting rather
than food limitation in logged-

over forests. Nevertheless, it
stands to reason that the Ivory-
billed Woodpecker, as one of

the largest picids, may have
particular food demands that

are only met in large tracts of
mature forest during at least
part of its life cycle. Specific to
the Singer Tract, before large-
scale logging had commenced,
Tanner (1942) also commented
that the reduced occurrence of
recently dead and dying wood was
probably responsible for declines
of woodpeckers there. He notes
that their overall population

loss throughout the southeast is
probably not directly caused by
hunting.

Habitat loss has probably affected
Ivory-billed Woodpeckers

since the original cutting of
virgin forest. Some losses were
probably gradual while other
losses occurred very rapidly.
Tanner (1942) reported that by
the 1930s only isolated remnants
of the original southern forest
remained. Forest loss continued
with another period of accelerated
clearing and conversion to
agriculture of bottomland
hardwood forests of the Lower
Mississippi Valley during the
1960s and 1970s. The combined
effect of those losses has resulted
in reduction and fragmentation
of the remaining forested lands.
The conversion rate of forest to
agricultural lands has reversed
in the past few years. Currently,
many public and private agencies
are working to protect and
restore forest habitat; however,
it may be many years before
these restored forests mature
and are capable of providing
ideal habitat for the Ivory-billed
Woodpecker. Therefore, until
more is learned about the Ivory-
billed Woodpecker’s habitat
requirements, the extensive
habitat loss and fragmentation
and the lack of information on
specific habitat requirements
remain a primary threat to this
species.

Historical records indicate

that Ivory-billed Woodpeckers
(bills and the plumage) were
collected and used for various
purposes by Native and colonial
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Americans. Collection of Ivory-
bills for scientific purposes has
been documented since the 1800s.
Jackson (2002) presented data
indicating that such collecting
resulted in the taking of over 400
specimens, mostly between 1880
and 1910. By itself, collecting

or hunting may not have caused
the widespread decline of
Ivory-bill numbers. However,
collecting in combination with
the concurrent habitat loss

likely hastened the decline of
the species. Local populations
could have been extirpated

by collecting. For example,
Ivory-billed Woodpeckers are
believed to have been reduced
by excessive collecting, rather
than as a result of the conversion
of forest habitats in a small area
of the Suwannee River region

of Florida. In addition, Tanner
(1942) indicated that many Ivory-
billed Woodpeckers were killed
merely to satisfy curiosity.

Ivory-billed Woodpecker
populations appear to have

been in a state of continuous
fragmentation and decline since
the early 1800s (Jackson 2002,
Tanner 1942). Early accounts
gave no accurate or definite
estimates of abundance, but
populations by the 1890s were
probably not large and were
limited to habitats subject to
high tree mortality, e.g., areas
that were regularly flooded or
burned (Jackson 2002). The
small population size and limited
distribution of the Ivory-billed
Woodpecker place this species,
where it may occur, at risk from
natural events and environmental
factors.

Additionally, the exact number
and genetic health of any
remaining birds are unknown.
In general, small populations
are at risk from genetic and
demographic stochastic events
(such as normal variations in
survival and mortality, genetic
drift, inbreeding, predation, and
disease). However, other species,
such as the California Condor
(Gymmnogyps californianus)
and the Seychelles Warbler
(Acrocephalus sechellensis)
(Komdeur 2002) have survived



narrow genetic bottlenecks.
Mattson et al. (2008) applied a
stochastic modeling approach
to evaluate the potential for
persistence under multiple
scenarios for large, longer-lived
woodpecker species. Their
results support the determination
that Ivory-billed Woodpeckers
could also survive with a very
small population size.

Though not a threat directly
related to a species’ biology or life
history, the inability to identify or
delineate a population to obtain
basic life history information can
greatly limit the recovery of that
species. Difficulty in confirming
and delineating populations

and the limited basic biological
and ecological information on

the Ivory-billed Woodpecker is
therefore another primary factor
that currently threatens our
ability to recover the species.

Recovery Strategy

Our understanding of most
aspects of the ecology and biology
of the Ivory-billed Woodpecker is
limited. It has proven extremely
difficult to locate or relocate
individuals despite extensive
survey efforts. Much of what

is known is derived from the
studies by James Tanner (1942)
on one small population and

his rangewide evaluation of
reports and habitat availability.
Other information comes from
knowledge of other Campephilus
species, woodpeckers in general,
interpretations of photographs,
and anecdotes gathered by other
observers. The current strategy
must focus first on locating

and confirming the presence of
individuals. Then we can add to
our knowledge about the ecology
and biology of the species once a
population is identified, providing
a feasible approach to habitat
protection, given its potential
presence.

Our poor understanding of the
species has largely directed

the recovery strategy to one of
learning more about the species
status and ecology, rather than
undertaking specific habitat
management actions. Habitat
management and land protection
efforts are important, but the

major focus is learning more
about where the birds may
persist, then examining those
habitats to reveal ways in which
specific conservation actions
could be developed. Many of the
potential recovery actions will be
made only where a nest or roost
is located or where there are new
multiple sightings, video, physical
evidence, or a photograph of a
bird.

Spatially explicit, objective, and
measurable population goals have
not been identified. However,
those goals are recognized as

a key part of future recovery
efforts. Habitat modeling and
other analysis tools have been
completed for Arkansas and other
parts of the species’ range. These
models inform search efforts and
broadly identify potential areas
for conservation. Population
modeling has provided an
indication that the persistence of
the Ivory-billed Woodpecker in
low numbers throughout its range
is possible (Mattson et al 2008).
These efforts will help inform

the development of spatially
explicit, objective and measurable
population and habitat goals for
future recovery plans.

Recovery Goal

The goal of the Ivory-billed
Woodpecker recovery program

is to locate, protect and increase
existing populations and
associated habitat and recover the
species to the point at which it can
be downlisted from endangered to
threatened status, and ultimately
to remove it completely from

the Federal list of threatened

and endangered species when

the protections provided by

the Endangered Species Act

are no longer necessary. This
goal is consistent with current
requirements for all listed
species.

Recovery Objectives

This recovery plan identifies
many interim actions needed to
achieve long-term viability for

the Ivory-billed Woodpecker and
accomplish these goals. Recovery
of the Ivory-billed Woodpecker
focuses on the following
objectives:
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1. Identify and delineate any
existing populations

2. Identify and reduce risks to
any existing population,

3. Protect and enhance suitable
habitat once populations are
identified, and;

4. Reduce or eliminate threats
sufficiently to allow successful
restoration of multiple
populations when those
populations are identified.

The emphasis in this recovery
plan of documenting and
conserving viable populations

in the historical range is based
upon two widely recognized and
scientifically accepted goals for
promoting viable populations

of listed species. These goals
are: (1) the creation of multiple
populations so that a single or
series of catastrophic events does
not result in species extinction;
and (2) the increase of population
size to a level where the threats
from genetic, demographic,

and normal environmental
uncertainties are diminished
(Mangel and Tier 1994, National
Research Council 1995, Tear et al.
1995, Meffe and Carroll 1994). By
maintaining population numbers
and viable breeding populations
at multiple sites, the species

will have a greater likelihood of
achieving long-term survival and
recovery.

Recovery Criteria

At present, the limited
knowledge on the population
abundance, distribution, habitat
requirements, and biology of the
Ivory-billed Woodpecker prevents
development of more specific
recovery criteria. The following
interim criteria will lead us to
the development of more specific,
quantifiable criteria that should
be met before considering the
delisting of this species:

1. Potential habitats for any
occurrences of the species are
surveyed.

2. Current habitat use and needs
of any existing populations are
determined.

3. Habitat on public land where



Ivory-bills are located is
conserved and enhanced. If
needed, more acreage is added
to public habitat inventory via
land acquisition from willing
sellers

. Habitat on private lands is

conserved and enhanced
through the use of voluntary
agreements (e.g., conservation
easements, habitat
conservation plans) and

public outreach to facilitate
appropriate management
actions.

. Viability of any existing

populations (numbers, breeding
success, population genetics,
and ecology) is analyzed.

. The number and geographic

distribution of subpopulations
needed for a self-sustaining
metapopulation and to evaluate
suitable habitat for species
reintroduction is determined.

Recovery Actions

The primary interim actions
needed to accomplish delisting
and/or downlisting recovery goals
and achieve recovery criteria are:

1.

Population surveys and
monitoring in the historical
range where habitat and
sighting information indicate
potential for the presence of
the species

. Habitat inventory and

monitoring in the historical
range of the species

. Population and habitat

modeling to facilitate survey
efforts and to inform potential
management actions

. Research directed at testing

biological assumptions
otherwise implicit in modeling
and management actions

. Landscape characterization and

assessment of the Mississippi
Alluvial Valley and other areas
of the historical range

. Conservation design aimed at

defining the spatially explicit
landscape conditions needed to
support the species

7. Education and outreach on the
conservation of the species

8. Management of public use
in areas where the species
is known to occur to avoid
possible adverse impacts from
intense public use

9. Management of rediscovered
populations and forested
habitats to aid recovery

Total Estimated Cost of Recovery
The total estimated cost of
recovering the Ivory-billed
Woodpecker is unknown at this
time because of our limited
knowledge concerning its
occurrence, distribution, and
long-term actions required. See
Appendix C for recovery and
other expenditures to the date of
drafting the plan.
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. Background

A. Overview

The Ivory-billed Woodpecker
(Campephilus principalis), once
an inhabitant of forested habitats
throughout the Southeastern
United States and Cuba, was
reduced to very low numbers

by the early 20th Century
(Tanner 1942). Little hope was
held for its continued existence
until compelling evidence of the
species was obtained in 2004 and
announced in 2005 (Fitzpatrick
et al. 2005). Observers reported
multiple sightings and recorded
audio and video interpreted to
be an Ivory-billed Woodpecker
within a section of Bayou
DeView, located in the Cache
River National Wildlife Refuge
(NWR) in east-central Arkansas.
This evidence is not universally
accepted (Sibley et al 2006).
While there continues to be
disagreement as to the validity
of this and other reports, the
Fish and Wildlife Service has
received sufficient information
to warrant additional searches
and preparation of a recovery
plan. Please see Appendix B for a
discussion.

The Fish and Wildlife Service
recommend that the recovery
strategy initially focus on
completing surveys and studies
to determine the species’ status,
distribution, ecology, and habitat
relationships. Results from
these investigations will help us
formulate specific conservation
actions for the species throughout
its range in the United States.
Specific population goals

are not identified, but they

are acknowledged as key to
recovery. Recent efforts included
development of predictive

habitat models and additional
research that will generate
spatially-explicit population goals
in the future, as needed. The
recovery strategy contained in
this recovery plan pertains only
to the population of Ivory-billed
Woodpeckers in the United States
but could be applied to recovery
efforts for the Cuban population
of Ivory-billed Woodpecker. The
U.S. Fish and Wildlife Service
and its partners recognize the

need to develop cooperation at
the international level to address
conservation of the species across
its entire range (Thomas Barbour
1923 from Jackson 2004).

B. Species Description and
Taxonomy

The Ivory-billed Woodpecker
(Campephilus principalis)
belongs to a genus composed of 11
species of woodpeckers inhabiting
the Western Hemisphere—
primarily Central and South
America. Two forms of Ivory-
billed Woodpecker have been
recognized: the Continental
subspecies, with a historical range
covering most of the southeastern
and a small portion of south-
central United States (Figure 1),
and the Cuban subspecies with

a historical range throughout
Cuba. The Cuban form has been
recognized by some authors to

be a distinct species, C. bairdii
(American Ornithologists’ Union
1983; Fleischer et al. 2006) while
others define the 2 forms as
subspecies -- C. p. principalis

and C. p. bairdii (e.g., Integrated
Taxonomic Information System
2008).

The Ivory-billed Woodpecker is
noted for its striking black-and-
white plumage; robust white,
chisel-tipped bill; lemon-yellow
eye; and pointed crest. Males
are red from the nape to
the top of their crest with
black outlining the front
of the crest. Females
have a solid black crest
which is somewhat more
pointed and slightly
recurved to point forward
(Figure 2).

The bases of the male’s red crest
feathers are white and may allow
a spot of white to be displayed

on the side of the crest when the
feathers are fully erect. This
trait was illustrated by Wilson
(1811) and shown on a specimen
by Jackson (2004). Morphological
data from live birds are lacking.
The best estimates of size are
from measurements given by
John J. Audubon (although these
lack locality, date, and other data)
and ornithologists of the late

19th Century, such as Robert
Ridgway, who collected specimens

1

Figure 1. Male Ivory-billed
Woodpecker perched (top) and
Pileated Woodpecker perched
(below). Heads of female Pileated
Woodpecker (left) and female
Tvory-billed Woodpecker (right).
Copyright by David Allen Sibley.

(Ridgway 1914 from Tanner
1942). Available information
from such sources suggests the
Ivory-billed Woodpecker has an
overall length of approximately
48-51 centimeters (cm), an
estimated wingspan of 76-80 cm,
and a weight of 454-567 grams (g).
These figures are based on values



of “1 pound” and “20 ounces”
given in the historical records.
However, no clearly documented
data are available (Jackson 2002).
In comparison, the more common
Pileated Woodpecker has an
overall length of approximately 40-
48 cm and a weight of 250-355 g.

The most commonly described
Ivory-billed Woodpecker
vocalization is a nasal “kent” call
resembling the sound obtained by
blowing on the mouthpiece of a
saxophone or clarinet. Audubon
likened the sound to that of a toy
trumpet. This call and variants
of it seem to function as a contact
call, a distress call, or as a call
given during displays at the nest.
Mnemonics for these calls have
varied greatly, including such
renditions as “kent,” “yent,”
“yap,” and “kient.” The notes

of these calls are often given
singly, doubly, or in a series of
three (a single note followed by a
double note) such as “yent-yent-
yent” and were recorded at a
nest in 1935 (Allen and Kellogg
1937, Allen 1939). There is also
a far-carrying call described as
“kient-kient-kient” for which

no recording exists. This far-
carrying call, often used among
group members in chorus prior
to a long-distance flight, is
reportedly the loudest contact call
of the Ivory-billed Woodpecker
and can be heard up to a quarter-
mile away (Tanner 1942). Non-
vocalized sounds made by the
bird include a rapid, loud double
knocking characteristic of most
members of the genus. This
“rapping” is often described as a
“double rap” or “double knock”
since it consists of two rapid
knocks. Raps may also occur
singly. When taking flight, the
Ivory-bill has been described

to have noisy wing-beats. In
direct flight they are said to have
a rapid wing-beat as well as a
slender appearance, resembling a
Northern Pintail (Tanner 1942).

C. Status

The Ivory-billed Woodpecker was
listed as endangered throughout
its range on March 11, 1967,

(32 FR 4001) and June 2, 1970
(35 FR 8495). Information on
the current status of the U.S.

Figure 2. Comparison of the
Tvory-billed Woodpecker (above)
to the Pileated Woodpecker
(below), both in flight. Copyright
by David Allen Sibley.

population is limited and has
been debated for many years.
Some authorities suspect the
species might persist in a few
locations in Cuba (Garrido and
Kirkconnell 2000, Kirkconnell,
pers. comm.). Potential
population size and distribution
are not known. Since the last
commonly agreed upon sightings
of the species in Louisiana in the
1940s, there have been numerous
reports of possible sightings

and photographs as well as
recordings of potential Ivory-
billed Woodpecker vocalizations
or double-knocks across the
historical range of the species.
These observations cannot be
independently verified, but can be
evaluated (Appendix E).

Compelling evidence of

the species’ existence was
obtained when the Ivory-billed
Woodpecker was reported in
Arkansas and presented by
Fitzpatrick et al. (2005). On
February 11, 2004, kayaker
Gene Sparling observed a large
woodpecker with characteristics
of an Ivory-billed Woodpecker
in Arkansas. The encounter
spurred an extensive search
led by the Cornell Laboratory of
Ornithology and the Arkansas
Nature Conservancy. In 2004
and 2005 observers reported
multiple sightings and recorded
audio and video interpreted to
be an Ivory-billed Woodpecker
within the same area as Sparling
along Bayou DeView, located in
the Cache River National Wildlife
Refuge (NWR) in east-central
Arkansas. Interpretation of the
video has been challenged by
others (Jackson 2006, Sibley et al.
2006).

An alternative interpretation

is that the recorded bird is a
Pileated Woodpecker (Dryocopus
pileatus). In rebuttal Fitzpatrick
et al. (2006) provided additional
analysis of the Arkansas video.
An additional paper supporting
Sibley et al. was published by
Collinson (2007). Both Sibley

et al. and Fitzpatrick et al.
recognize that the identity of

the woodpecker in question is

not inherently obvious as either
an Ivory-bill or a Pileated.
Taking all information into
consideration, the Service concurs
with Fitzpatrick et al. (2006)

that alternative explanations

of the Luneau video are based

on misinterpretations of video
artifacts and faulty models

of bird flight. Dispute in the
ornithological community
continues to the time of this
writing. See Appendix B for
additional detail.

Additional sightings and audio
and video recordings from the
search have suggested that the
Ivory-billed Woodpecker may still
persist. The Fish and Wildlife
Service accepted the initial
evidence of the presence of one
bird in the Cache River National
Wildlife Refuge and on the



basis of all available information
believes that it is prudent to plan
for the recovery of the species as
part of our responsibilities under
the ESA. Additionally, the Fish
and Wildlife Service, in response
to the potential that the species
may exist in isolated locations in
its former range, initiated region-
wide search efforts with state and
non-government partners. Initial
searches and actions, as well as
any others deemed necessary in
the future, are consistent with our
interpretations of the evidence,
our responsibilities under the
ESA, and the urgency of the
situation.

Many State, Federal and

private partners will cooperate
to continue searching for
evidence of the species’ presence
(e.g., sightings, nest cavities),
promoting habitat protection and
management, and supporting
necessary research to conserve
this species and the ecosystem
upon which it depends.
Additionally, we recognize that

Historical range of the Ivory-billed Woodpecker

there will continue to be debate
regarding the evidence. The
Service recognizes and supports
these exchanges of views on
alternative interpretations as a
part of the scientific process.

Every federally listed species

is assigned a Recovery Priority
Number (RPN) on a secale of 1
(indicating highest priority) to 18.
The number assigned is based on
first, the degree of threat to the
entity (either high, moderate or
low); second, the species’ potential
for recovery (either high or

low); and, last, the listed entity’s
taxonomic level (either monotypic
genus, species or subspecies)
(U.S. Fish and Wildlife Service
1983a, 1983b). This is an internal
review process, with the final
number representing a set of
values that the biologist assigns
each of the 3 factors described in
the prior sentence. Until 2005,
the RPN for the Ivory-billed
Woodpecker was 17 (indicating

a low degree of threat and a

low recovery potential for the

species). We believe the more
appropriate RPN for the Ivory-
bill is currently a 5 (indicating

a high degree of threat and a
low recovery potential for this
species) which more accurately
reflects the significant reduction
in the species’ habitat and the
general consensus over 60 years
that it was near extinction (some
think it is already extinct).
Consequently, in November of
2005, the Service changed the
RPN to 5; this change was also
based on the 2004 sightings
reported in Arkansas and a
reassessment of the degree

of threat to the species (U.S.
Fish and Wildlife Service 2005).
Specifically, an RPN of 5 means
that a species’ extinction is almost
certain in the immediate future
because of rapid population
decline or habitat destruction
(high degree of threat), and that
the biological and ecological
limiting factors are poorly
understood; the threats to the
species’ existence are also poorly
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Figure 3. The Historical Range of the Ivory-billed Woodpecker according to Tanner:
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understood or pervasive and
difficult to alleviate; intensive
management is needed, but

the probability of success is
uncertain; or the techniques
needed to recover the species are
unknown or experimental (low
recovery potential). No critical
habitat has been designated for
this species and none is required
due to the date of listing.

Search results since the original
Arkansas report for the species

in each of the states within the
historical range is summarized
below. These data were obtained
from the state and university year-
end search reports provided to

the Service. Analysis of historical
state records or sightings is
included in Appendix E.

2005-2006

Led by the Cornell Laboratory
of Ornithology, The Nature
Conservancy, and Audubon
Arkansas, the 2005-2006 search
season focused on the Big

Woods area in eastern Arkansas.
Twenty-two full-time searchers,
armed with state-of the art

audio and video monitoring
devices, searched portions of a
550,000-acre area including the
Cache River NWR, White River
NWR., Dagmar WMA, and other
properties. The searchers were
aided by volunteers who spent
two weeks at a time searching the
forest. Scientists from the Cornell
Laboratory of Ornithology

and researchers from several
state and federal agencies have
reviewed all evidence that was
gathered during the previous
winter’s search season, including
potential sightings, thousands of
hours of audio recordings, and
examinations of tree cavities,
and bark scalings. Although

the search resulted in no better
documentation than previous
searches, four potential sightings
based on a single field mark
were documented, and additional
acoustic evidence was gathered
from both the Cache River NWR
and White River NWR. While
this suggests that Ivory-billed
Woodpeckers may be present in
the Big Woods, the inability to
relocate Ivory-billed Woodpeckers
casts doubt on whether there are
breeding pairs in the Big Woods.

In addition to Arkansas, state-led
searches were conducted during
the winter of 2005-2006 in South
Carolina primarily at Congaree
National Park, in Georgia at
Okefenokee National Wildlife
Refuge, and along the Louisiana-
Mississippi border using ultralight
aircraft over the Pearl River.
Several other searches were
undertaken because of recent
possible encounters with Ivory-
billed Woodpecker in other states
within the species’ historical
range. No conclusive evidence
emerged from these efforts, but
information has been gathered
that can be used to guide further
searches in these states.

The most publicized search
independent from state-led
efforts was conducted in
northwest Florida by Dr. Geoff
Hill, Auburn University, and Dr.
Daniel Mennill, University of
Windsor, Ontario, Canada (Hill
et al. 2006). Evidence to date is
considered promising; however,
the species’ presence has not been
confirmed.

2006-2007

Arkansas:

Cornell reported 6,033 hours of
searches covering about 11,075
hectares. A robotic camera,
developed by University of
California Berkeley and Texas
A&M University, was placed

on Bayou DeView (powerline
right-of-way between Stab and
PawPaw lakes). One million
images from 79 Reconyx ®
camera deployments captured no
potential Ivory-billed Woodpecker
images.

The official search team logged
24 (13 acoustic, 11 visual) possible
encounters during the five-month
field season, none definitive.

Six of these encounters were
reported by members of the
public. This includes two visuals
in the Wattensaw WMA from
Ross Everett, a duck hunter
(12/31/2006, 3/25/2007), and Allan
Mueller, retired Field Supervisor
US Fish and Wildlife Service
Arkansas Ecological Services
(5/7/2007). Visual and acoustic
encounters took place in both the
Cache and White River National
Wildlife Refuges as well.
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Florida:

Florida Fish and Wildlife
Conservation Commission staff
and volunteers searched for the
Ivory-billed Woodpecker in the
Apalachicola and Chipola River
Basins from January through
early June 2007. They covered
23 2-square km search patches
during an effort of approximately
820 hours in the field using 33
volunteers. There were no visual
or audio detections of Ivory-billed
Woodpeckers.

The Auburn University Search
Group spent five months of
searching the forested wetlands
along the Choctawhatchee River
on the Florida panhandle. On
seven occasions, searchers saw
what they identified as Ivory-
billed Woodpeckers. On 47
occasions, searchers heard what
they thought were kent calls

or double knocks. Listening
stations recorded 94 putative
kent calls and 58 putative double
knocks. These encounters
provide additional evidence that
Ivory-billed Woodpeckers may
persist in the forests along the
Choctawhatchee River.

A specific, reported encounter
occurred on December 24, 2006,
Tyler Hicks, an experienced
birdwatcher, reported observing
a female Ivory-billed Woodpecker
perched on the trunk of a tree at
a distance of 15 meters. Hicks
stated he clearly saw a black
crest, white dorsal stripes, an
ivory-colored bill, and a large
area of white across the lower
portion of the folded wings of the
bird. Hicks was drawn to the
bird by kent calls, and two other
observers heard kent calls and
double knocks in the same area
just prior to this sighting.

South Carolina:

Searching began on December 7,
2006, and ended on May 13, 2007.
The TNC Crew, Cornell Mobile
Search Team, the National Park
Service and volunteer searchers
logged 4190 hours covering
Congaree National Park and
public areas within the Wambaw
Creek and the Pee Dee River
system. No definitive encounter
with an Ivory-billed Woodpecker
was documented. A total of 1.3



million Reconyx® images were
recorded. Analysis has provided
images of only non-target
woodpeckers, raptors, ducks, and
mammals. Thirteen autonomous
recording units were deployed,
recording one kent call and

three double knocks that were
plausible signs of an Ivory-billed
Woodpecker.

The majority of the search effort
occurred in Congaree National
Park. Thirty-one volunteers
were utilized in the search
efforts. A total of 15 participants
reported 29 acoustic encounters
consisting of kent calls or double
knocks. Six of these occurred on
May 11, 2007. One participant
described briefly seeing a large
black and white woodpecker with
characteristics consistent with
Ivory-billed Woodpecker in flight
(February 11, 2007).

Tennessee:

Possible visual and auditory
encounters in January 2006 on
federal and private land led to
research into the presence of
Ivory-billed Woodpeckers in
Tennessee. In addition, a follow-
up on records submitted to the
Cornell Ivory-billed Woodpecker
sighting database has added
great interest to two focal search
areas in west Tennessee. The
Tennessee Wildlife Resources
Agency personnel focused their
search on Meeman-Shelby Forest
State Park and Shelby Forest
WMA abutting a heavily forested
landscape and the Mississippi
River. About 100 hours was spent
in the field conducting transects,
kayaking, and sitting, watching,
and listening in areas of interest.
One possible single rap was heard
by two observers.

About 102 hours of additional
effort were spent searching and
cavity monitoring on the Hatchie
River, the Lower Hatchie NWR,
and Chickasaw NWR. One
Reconyx® camera was deployed
for 13 days on private land,
recording approximately 108,000
images. In the refuges, random
GPS points on a 10 square chain
spacing were assigned, then
priority areas were searched.
Cavity trees were monitored. In
total, 46 transect days and 15

days of sitting and watching were
completed on Lower Hatchie
NWR. The crew surveyed 3,560
acres of federal land transects,
2,010 acres at Chickasaw NWR
and 1,550 acres at Lower Hatchie
NWR. Possible encounters
include single and double raps
heard on January 8th and 9th,
2007.

Texas:

Randomized patch surveys were
completed in the Big Thicket
National Preserve, Trinity River
National Wildlife Refuge, and the
adjacent Wallisville Lake Project.
No encounters were recorded.

Cornell Mobile Search Team:
Total field effort was 469 person-
days. A total distance of 3,566 km
was covered by canoe or on foot
during daylight hours. The four
main study areas were Congaree
National Park, SC (177 person
days), Choctawhatchee River,
FL (62 person days), Atchafalaya
Basin, LA (51 person days) and
the Apalachicola River basin, FL,
(40 person days). Another 10
areas, including Ebenezer Creek,
GA, Big Thicket, TX, Santee,
Wateree, and PeeDee Rivers,

SC, Pearl River, LA, Pascagoula
River, MS, and the Appalachicola
and Escambia Rivers, FL were
searched, consuming 3 to 36
person days each. No sightings
of Ivory-billed Woodpeckers
were made by the team, and no
possible kent calls were heard.
There were two incidents of
possible double knocks heard by
team members, on April 6th and
10th in Congaree National Park.

2007-2008

Arkansas:

The search team employed 6
full time members. The crew
imitated double knocks, deployed
cameras, walked transects, and
did stationary watches. Bayou
DeView (Cache River National
Wildlife Refuge) and the White
River National Wildlife Refuge
were surveyed. This effort
totaled 852 hours of stationary
watches and 31,521 acres of
visits. No responses to the
double knocks were noted and
no sightings were made by team
members. On January 27, 2008,
3 sets of double knock sounds
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were heard on the White River
National Wildlife Refuge.

Six days of helicopter surveys in
these same areas were completed
in cooperation with the USDA
Forest Service, The Nature
Conservancy, Arkansas Game and
Fish Commission, Cornell Lab

of Ornithology, and the Arkansas
Natural Heritage Commission.
These flights covered
approximately 152,877 acres. No
Ivory-billed Woodpeckers were
photographed. Woodpecker flush
rates were very low in comparison
with known numbers. Although
the birds sighted during the flights
could be readily identified and
photographed, a helicopter survey
seems unproductive as a method
for documenting an Ivory-bill.

Florida:

The Auburn search continued
on the Choctawhatchee River.
The search effort totaled 895
hours (149 search days). During
this season 3 sightings that the
group considers credible were
reported. All activity (earlier
video, double knock recordings,
sound detections, and sightings)
occurred in clusters.

South Carolina:

A total of 41 people participated
in the 2007/2008 South Carolina
Ivory-billed Woodpecker search
from 26 November 2007 to 2

May 2008. A four-person full-
time field crew, 36 volunteers,
and a Student Conservation
Association intern with Congaree
National Park comprised the
participants. The field crew
searched a total of 1922.4 hours
in Congaree National Park, the
Francis Marion National Forest,
and other areas of interest in the
Lower Pee Dee and Little Pee
Dee Basins. A total of 2.3 million
Reconyx® camera images were
obtained from the cameras during
the search season, and review of
these images for the presence of
Ivory-billed Woodpeckers yielded
no positive images. A total of

15 ARUs were deployed and
analyzed by Cornell University.
Of the 15 units deployed, 3
returned a total of 4 double-knock
detection events. No positive
encounters were obtained during
the search season.



Tenmnessee:

Observers were in the field from
March through mid-May 2008,
averaging 2-3 people in the field.
There were 4 ARU deployments
as well as Reconyx® cameras at 2
locations. These recorded about
150,000 images with no positive
results. A total of about 1000 man
hours were spent on searches.
The Lower Hatchie and 3 WMAs
were surveyed. Double knock
sounds, kent calls, and brief
encounters continued to make
this area interesting.

Texas:

Surveys were conducted in the
Big Thicket National Preserve,
the Trinity River NWR, and

the Army Corps of Engineers
Wallisville Lake Project, which

is adjacent to the refuge on

its southern boundary, and

that contains 23,000 acres of
unsurveyed bottomland forest
and swamp. Conditions were
moderately difficult due to forest
damage from Hurricane Ike in
mid September. These surveys
will be concluded in March

2009. One possible brief visual
encounter was noted in June 2007
at the Trinity River NWR, but no
subsequent ones.

Louisiana:

Three sites in the Atchafalaya
Basin and the Pear] River WMA
were surveyed by helicopter.
Approximately 646 miles of
transects were completed in

the period of January 28 to
February 1, 2008. No Ivory-billed
Woodpeckers were sighted or
photographed. Opportunity for
use of helicopters is limited by
time, funding, and availability.
Large numbers of other species
of woodpeckers flushed, and were
easily identified in the canopy
cover.

The 1200-ha study area in St.
Mary Parish, Louisiana was
searched during December
through May. Cavity and
foraging sign inventories were
conducted. 120 vegetation plots
were also surveyed during

this time. A total of 309 large
cavities in 155 trees were located
and their entrance dimensions
estimated. Large cavities were
overwhelmingly in eypresses,

the vast majority living trees.
Double-knock “playback”

series were performed with a
mechanical device. No Ivory-bills
were sighted. No clear double-
knocks were heard.

Illinois:

During the January-March
season 1160 hours were spent
on field surveys. No conclusive
evidence was obtained from
search effort or Reconyx @
camera deployments.

Novrth Carolina:

The state group led by Audubon
North Carolina, continues

to follow-up on any credible
sightings in the state and is doing
surveys in the Juniper Creek
area.

Cornell Mobile Search Team:
Areas surveyed included the
Atchafalaya, Pascagoula, and
Mobile River Basins. The effort
totaled 414 person days.

Kentucky, Mississippt, and
Georgia:

No searches were conducted in
2007-2008.

2008-9

Arkansas

The search used 4 methods
which included 3 full-time paid
searchers, volunteer searchers,
increased local participation, and
remote cameras. The effort took
place from December 2008-May
2009 and was a partnership

of the Cornell Laboratory of
Ornithology, the U.S. Fish

and Wildlife Service, Audubon
Arkansas, the Arkansas Natural
Heritage Commission, and

the Arkansas Game and Fish
Commission under the leadership
of The Nature Conservancy. The
three person full-time search
crew was in the field daily (except
on rainy days) and focused their
efforts on following up on leads,
searching previously uncovered
or poorly searched sites, and
visiting “traditional” hot spots.
No Ivory-billed Woodpeckers
were encountered.

Volunteer searches were
designed around five Special
Search Areas located in the
White River National Wildlife
Refuge — Maddox Bay, Mike
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Freeze/Wattensaw Wildlife
Management Area, Cache River
National Wildlife Refuge — Bayou
DeView, Sheffield Nelson/Dagmar
Wildlife Management Area, and
White River National Wildlife
Refuge - Prairie Lakes. Trained
volunteers assigned to each area.
A GPS unit was used to record
IBWO encounters and cavities.
Each volunteer had a high quality
camera at all times, and used
their own or boats supplied by
Cornell and TNC. Untrained
supplemental volunteers
frequently assisted the trained
volunteers.

Despite significant field efforts in
past years, local hunters, anglers,
and other outdoor recreation
participants spent more time

in the field than Ivory-billed
Woodpecker search groups. The
previous $10,000 reward amount
did not generate enthusiasm
from local users. The reward was
increased to $50,000 which greatly
increased the number of reports
and generated a new wave of
press coverage and publicity. The
local community was then alerted
to the continued interest in the
scientific community in the Ivory-
billed Woodpeckers. Several
reports from the public were

of high enough quality that we
directed our searches to the areas
of their reports, but none resulted
in any detections or additional
evidence.

During this search season

there was no paid, full-time
remote camera person. Several
experienced partners coordinated
this effort. Seventeen cameras
were deployed on potential
cavities and feeding sign. No
Ivory-billed Woodpeckers were

recorded.

Florida )

A 23 mi 2 (60 km ) area within the
Choctawhatchee River Basin in
Holmes, Washington, and Walton
counties in Florida. This study
site was limited to land owned
by the Northwest Florida Water
Management District within the
Choctawhatchee River Basin.
The main search areas included
tributaries and distributaries
Old Creek, Cypress Slough,
Gum Creek, Yates Mill Creek,



Carlisle Lakes, and Bruce Creek,
and the East River Island area.
Eastern and western boundaries
of the study site were defined

by Northwest Florida Wildlife
Management District property.

The search used a multistrata
sampling design to search for
Ivory-billed Woodpeckers and
all other bird species during the
search season from January

4, 2009 to May 1, 2009. To
conform to the floodplain of

the Choctawhatchee River, the
study area was divided into 0.077
mi 2 (0.25-km?) grids. All bird
species detected were noted
using a checklist of species.
Within each search grid we also
repeatedly surveyed 100 sites
using randomly placed point
transects from January 4, 2009
through February 25, 2009. Each
point was surveyed using three
consecutive 10-min point counts
on two different days, totaling
six counts. Technicians were
ordered to immediately abandon
point counts if they heard or
saw anything that suggested an
Ivory-billed Woodpecker. Each
technician set and monitored
three Reconyx ® cameras set to
record time-lapse surveillance
of cavities as well as seismically
triggered targets.

Seismically triggered
configurations were used on large
woodpecker foraging sign that is
frequently found on dead trees.
After morning point counts, while
searching their assigned grid,
each technician also searched

for potential foraging sites and
cavities. From February 26 to
March 31, point counts were
halted and remaining surveys
were 0.77 mi? (2-km?) grids
searches and Reconyx ® camera
surveillance.

The search team did not detect
any Ivory-billed Woodpeckers
during search season. Zero
sightings and sound detections
were recorded. Although our
seismically triggered cameras
photographed many species of
woodpecker, no ivorybill pictures
were obtained.

Seismically triggered cameras
appear to be a low-cost approach

Photo by Avthur Allen/Copyright
Cornell Lab of Ornithology

to obtaining a photograph of an
Ivory-billed Woodpecker. This
method obtained numerous
photographs of Pileated
Woodpeckers, Red-bellied
Woodpeckers, and Northern
Flickers. These cameras are
capable of monitoring a foraging
site for over two months with

no maintenance. The cameras
must be set with the appropriate
sensitivity. After a period

of learning the appropriate
settings, the average deployment
of two weeks resulted in only
about ten photographs of

which approximately 30% were
woodpeckers. This compares

to a burdensome analysis of
20,000 images from a three-day
time lapse camera deployment.
Images were in 3.1 megapixel
color images were sufficient

for clear identification of
woodpeckers in images.

Future searches could invest in
Reconyx ® cameras with more
reliable wireless seismic triggers.
Such monitoring could be
incorporated into any bottomland
monitoring projects range wide
at low cost compared to the cost
of sustaining large scale search
efforts.

South Carolina

The Cornell Mobile Search
Team (MST) crew arrived on
March 23, 2009, and searched
through March 25, 2009. During
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2009, searches were conducted
within the Santee River Basin

in the Francis Marion National
Forest and adjacent areas along
the lower Santee River; within
the Congaree River Basin in
Congaree National Park; within
the Savannah River Basin in the
Savannah River National Wildlife
Refuge, and on small public and
private lands locations along the
lower Savannah River. A total of
750 survey hours were dedicated
to searches in these three main
areas. Active transect surveys,
double-knock (DK) trials at a total
of 296 stations, and stationary
watches of open vistas in high
quality habitat, and observation
of large cavities were conducted
throughout each search area.
Autonomous Recording Units
(ARUs) and remote cameras
were not deployed in South
Carolina as part of the Ivory-
billed Woodpecker 2009 search
effort. On April 4th, a Pileated
Woodpecker was observed
performing a “double-knock” in
Congaree National Park. The
observer witnessed it through
binoculars from a distance of
about 30 yards. It did not appear
that the bird was disrupted
during the display. There

were other calling Pileated
Woodpeckers in the area. The
double-knock was muffled but
could be heard easily at a distance
of about 30 yards.

No Ivory-billed Woodpecker
detections were made within the
Santee River Basin, Congaree
National Park, or the Savannah
River Basin.

Tennessee

There was a reduced search effort
in 2009. Two part-time, contract
searchers performed 48 days

of field work. Approximately

80 field days from February
through April 2009 were
completed. Methods included
sitting observation periods over

a 5 section grid of the area.
Searchers attempted to equally
divide their effort across sections.
No standardized searches for
cavities were conducted and no
Reconyx ® cameras or Autonomic
Recording Units were deployed.
Double knock simulations were



conducted on several mornings.
On two occasions, suspicious
knocks resembling Campephilus
were encountered. Follow up
searching did not yield additional
evidence.

The search group still feels
confident that an as yet
unidentified species of bird that
makes Campephilus double
knocks in isolation from other
calls infrequently uses the area.
In 2008, there appeared to be
more regular use of the site than
in 20009.

Texas

A team of two field technicians
began work in September 2008.
Field work continued, using

the habitat model protocols,
through February 2009.
Vegetation profiles, data entry,
and organization of GIS data
gathered during the full time field
season have continued through
2009. The Trinity River National
Wildlife Refuge and two adjoining
tracts will have been profiled.

Lowisiana

The Pearl and Atchafalaya

river basins in Louisiana
represent our last large tracts

of contiguous bottomland
hardwood and cypress-tupelo
swamps in Louisiana. The

most detailed reported public
sightings have come from areas

in the Atchafalaya River and
Pear] River basins, although an
occasional report has come from
areas around the confluence of the
Mississippi, Red, and Atchafalaya.
These reported sightings led

to the interest in performing
additional surveys of these areas
for the Ivory-billed Woodpecker.

Aerial Transects, spaced at
1,500-ft intervals in parallel
north/south lines, were surveyed
over the Pear] River Wildlife
Management Area, 2 sites in

the Atchafalaya Basin, and in

an area of the confluence of the
Pearl, Mississippi, and Red River
basins. Surveys were completed
using a Bell Jet Ranger helicopter
carrying 3 biologists and an
experienced pilot. Numbers and
species of all birds observed were
recorded. Transect were flown

at an altitude of 150 feet and at

a speed of 40 knots. Observers
focused their attention in forested
habitats on a narrow swath no
more than approximately 100 feet
on either side of the helicopter.
Approximately 900 miles of
transects were flown in 2 areas

of the Atchafalaya River Basin
(Duck Lake, and Bayou Sorrel),
one area in the Pearl River Basin
(Pearl River Wildlife Management
Area), 2 areas in Three Rivers
Wildlife Management Area, and
one area in Red River Wildlife
Management Area. Flights were
conducted January 28 through
February 4, 2009.

A total of 6,680 individuals of 43
avian taxa were recorded from
134 transects on 6 sites. No
Ivory-billed Woodpeckers were
observed. However, 4 other
woodpecker species (Northern
Flicker, Pileated Woodpecker,
Red-bellied Woodpecker, and
Red-headed Woodpecker) were
readily identified. Individuals
were conspicuous and frequently
observed, as they flew within the
canopy of the cypress-tupelo and
bottomland hardwood forest of
the study areas. The implication
of these observations is that, had
an Ivory-billed Woodpecker been
flushed below the helicopter; it
would have been detected by

the erew. Numerous Red-bellied
Woodpeckers were observed,

a considerably smaller and
probably much less detectable
species, which lends credibility
to the use of helicopters as an
investigative tool for an Ivory-
billed Woodpecker search.

Illinois

From January through June 2009,
totals of 4,200 person-hours in
the field and 400 person-hours
screening digital images were
spent searching for Ivory-

billed Woodpeckers in Illinois.
The systematic search effort
included 10-0.77 mi? (2-km?
plots of bottomland forest, 140
winter point-counts across the

10 plots, and deployment of color
Reconyx ® cameras to trees with
large cavities or bark scaling.

In addition, 15 sites in mature
bottomland and swamp forest
habitat during spring migration
and the early breeding season
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were passively searched. Over 1.2
million Reconyx ® images were
screened. No compelling sightings
were noted and no evidence of
the presence of an Ivory-billed
Woodpecker within the areas was
found.

North Carolina

Search for evidence of the
Ivory-billed Woodpecker (IBWO)
along the Waccamaw River and
Juniper Creek (Brunswick and
Columbus County, NC) began in
January 2008. Effort increased
in October and continued through
May 2009. Daily trips involved
canoeing and/or hiking to a
gridded, randomly selected GPS
point, and conducting a 10-minute
point count and 2-hour sit at

each waypoint. During this time
all birds heard or seen were
recorded. After each 2-hour sit,
transects were walked through a
40 acre plot, marked by waypoints
at each corner. Within each

plot, any evidence suggestive

of a potential IBWO was
photographed and its coordinates
were recorded.

After conducting 107 point counts,
with nearly as many 2-hour sits
and plots searched, there were
no visual or auditory detections
suggesting the presence of an
Ivory-billed Woodpecker within
the swamps of the Waccamaw
River and Juniper Creek.

Less than ten large cavities
were documented, but none
exemplifying the size and shape
associated with the Ivory-billed
Woodpecker. Plots surrounding
these cavities were canvassed,
and point counts/2-hour sits
were conducted at surrounding
waypoints.

In addition to surveying the
habitat, local residents were
questioned about the Ivory-
billed Woodpecker. All those
questioned who had a firm
knowledge of the surrounding
swamp and had resided in the
area for much, if not all, of their
lives were able to recognize

the Pileated Woodpecker as a
bird that they frequently see.
Some were familiar with its
scaling habits and call. Some
individuals distinguished plumage
differences between Ivory-



billed Woodpeckers and Pileated
Woodpeckers in photographs. All
concluded that they had never
seen an Ivory-billed Woodpecker.

A portion of the Lumber River
was searched by canoe; however
this effort did not involve 2-hour
sits or area searches. There were
no detections.

Mississippi

A 4 person team surveyed

the bottomland hardwood

forests of the Pascagoula River
Basin between January 22

and March 20, 2009 under the
coordination and logistic support
of the University of Southern
Mississippi and the Mississippi
Department of Wildlife, Fisheries
and Parks. Survey areas included
the entire Upper and Lower
Pascagoula Wildlife Management
Area and parts of the Ward
Bayou Wildlife Management Area
and The Nature Conservancy’s
Charles Deaton Preserve and
Herman Murrah Preserve. The
team spent 1150 hours searching,
mostly on foot. Of the 43 patches
searched (total area: approx.
14500 ha) 38 were high quality
and 5 were low quality patches.
5% search effort was dedicated
for the low quality patches.

The region was impacted by
Hurricane Katrina in 2005 and
the resulting damage in the
forests still supports an abundant
woodpecker community. However,
the search produced no evidence
that the Ivory-billed Woodpecker.

Cornell Mobile Search Team
Search Team:

The Mobile Search Team worked
in southern Florida from January
3 through March 16, 2009 with

a crew of seven, and in South
Carolina from March 23 through
April 29 with a crew of four.

In south Florida the team
explored areas with Ivory-billed
Woodpecker specimen and
sighting records, and areas that
were remote, had large trees
and/or concentrations of dead
trees. Many of the search areas
were difficult to access but were
reached with logistical support
from Florida partners. Habitats
explored included old-growth
mangrove stands, mangrove

forests with large numbers of
trees killed by hurricanes and
lightning strikes, large expanses
of recently burnt pine forests,
cabbage palm stands, hardwood
hammocks with big oaks and
maples, and cypress strands with
trees up to 59 inches dbh. The
congregation of these quality
habitats, and its location within
large contiguous protected areas,
indicates a high potential to
support Ivory-billed Woodpecker.
Nevertheless, even in areas

most difficult to access, such as
the Gator Hook and Sig Walker
cypress strands, there are old
signs of selective logging during
ca. the 1920s and 1930s. Access
by tram lines was available to
collectors and trophy hunters in
those years, and cypress were
selectively logged. Pine forests

in the region offer good habitat
now but were intensively logged
in the 20% century. Double knock
imitations were done at 1,744
stations spaced in distance and
time, and no responses of interest
were recorded. Several cavities
of the appropriate size and shape
for Ivory-billed Woodpecker
were found, but were not in use,
and these cavities can be old,

or exceptionally large Pileated
Woodpecker cavities, or mammal-
enlarged PIWO cavities. The
team did not observe Ivory-billed
Woodpeckers.

Given the results, it is unlikely
an Ivory-billed Woodpecker
population of a meaningful size
exists in south Florida. The
habitat in its current state has a
lot of potential and South Florida
parks, preserves, agencies, and
birders should remain attentive
to reports of the species in the
region.

In South Carolina, the team
worked in the Congaree and
lower Santee River basins

to follow up on Ivory-billed
Woodpecker reports from 2009
and 2007, respectively. The
Savannah River was explored
because it showed up as potential
habitat in the Forest Service
model of Forest Inventory and
Analysis data.

Kentucky, Georgia
No searches were conducted in
2008-2009

General Observations

During the searches, many
large cavities and feeding signs
similar to what James Tanner
described in Louisiana’s Singer
Tract were noted. Though some
of these observations remain
interesting, none of these “signs”
can be attributed with certainty
to Ivory-billed Woodpecker
nesting or feeding activity. This
type of information was used

to help search groups focus in
particular areas or determine
remote camera placement.
Acoustic encounters were treated
in the same manner. Though
several recordings are similar to
historical recordings of “kent”
calls or match the “double
knocks” of other Campephilus
woodpeckers, this information
remains useful, but is not a
confirmation of the presence of
the Ivory-bill.

The results of searches already
conducted suggest it is likely

that any extant populations

of Ivory-bills are extremely

small. Potential remaining
habitat for this species has been
preliminarily identified, and work
is underway to refine methods
which will aid in identifying what
we believe is the best potential
habitat. In many locations,

the forests of the southeastern
United States continue to expand
in size and age, leaving some hope
that as habitat conditions improve
any remaining populations, if they
are there, will increase in number.

D. Population Trend and
Historical Distribution

The extreme rarity of the species
for over a hundred years has
resulted in a lack of population
data which could be used to
establish a definitive trend in
population size or distribution. It
is possible to sketch a distribution
of the historic range in the

U.S. on the basis of museum
records and the observations of
early explorers and naturalists.
The Ivory-billed Woodpecker
appears to have been relatively
widespread throughout the
southeastern United States prior



to European settlement (Figure
3). It once roamed forests of the
southeastern United States from
the coastal plain of Texas and
eastern Oklahoma into North
Carolina, southward to include
all of Florida, and the Mississippi
Alluvial Valley northward to

the confluence with the Ohio
River and then eastward on the
Ohio River bordering Kentucky
and Illinois (Hasbrouck 1891).
Archaeological evidence indicates
that the Ivory-billed Woodpecker
may have occurred eastward to
southern Ohio and north along
the Mississippi River to the St.
Louis, Missouri area at least

300 years prior to European
settlement (Warner, pers. comm.,
J. L. Murphy and J. Farrand, Jr.
1979 from Jackson 2004).

Population numbers prior to
European settlement will never
be known. According to Warner
(pers. comm. Appendix D,

p- 85), the common farming
practices (e.g., girdling trees

to create openings) of Native
Americans may have provided a
rich food source for woodpeckers
along river bottoms. Ivory-
billed Woodpecker declines
corresponded closely with
European settlement and the
clearing and alteration of forest
habitats (Appendix E). The long-
term decline in habitats important
to the Ivory-billed Woodpecker
began in the early 1800s with
essentially all of the historical
range affected in some way by
the early 20th Century. This
impact also increased access for
hunting the species for curiosity,
food, and collection for private
and public museums. Through
the early 1940s, there was a
gradual decrease in the number
of specimen and sight records.
The last commonly agreed upon
sighting was in the Tensas River
region of northeastern Louisiana
in April 1944.

Tanner (1942) estimates that
Ivory-billed Woodpecker density
ranged from 1 breeding pair per
15.5 square kilometers (6 square
miles [about 4,000 acres of mixed
upland pine and bottomland
forest in Florida]) to 1 breeding
pair per 44 square kilometers

(17 square miles or about 11,000
acres of bottomland forest in
Louisiana). Thus, 50 breeding
pairs of Ivory-billed Woodpecker
in the late 1930s would need 777
square kilometers (300 square
miles or about 200,000 acres) of
habitat in Florida or 2,201 square
kilometers (850 square miles or
about 550,000 acres) in Louisiana.
Snyder (2007) argues that these
estimates are inaccurate. Since
Tanner’s study in Louisiana was
based on very few birds in an
altered landscape, it should be
used for information and guidance
only. If populations persist

today, the needs of individuals
and family groups could be very
different (Tanner 1942, p. XII).

E. Life History and Ecology

Our knowledge of the Ivory-
billed Woodpecker’s life history
and ecology is limited and based
primarily on just a few studies
and information extrapolated
from other similar species. The
Ivory-billed Woodpecker is larger
than a Pileated Woodpecker.
Weights are reported at 454 and
567 grams (16 and 20 ounces) in
historical records (Jackson 2002).
Therefore, an Ivory-bill should
require a greater amount of food
to maintain its body mass and
feed its young than a Pileated
Woodpecker. This greater food
demand suggests that an Ivory-
billed Woodpecker must range
farther and may be more sensitive
to habitat alterations than the
Pileated Woodpecker. That
Ivory-bills have relatively large
home ranges and a sensitivity

to habitat alterations is further
supported by the fact that three
other very large woodpecker
species that weigh over 400 g (13
ounces) (Lammertink 2007) also
have large home ranges and are
sensitive to habitat alterations.
The Ivory-billed Woodpecker
was known to fly distances of at
least several kilometers each day
between favored roost sites and
feeding areas. Such movements
are associated with maintaining
large home ranges. However,
information on daily movements
is limited to Tanner’s study.

The ecology of the species likely
includes substantial spatial and
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temporal flexibility, due to their
use of disturbed sites containing
increased volumes of stressed and
dead trees. Such trees are useful
for a limited period, normally
when the trees and limbs are
freshly dead or damaged after
the disturbance. Ivory-billed
Woodpeckers are thought to

be dependent on extensive
forested areas with old-growth
characteristics and naturally high
volumes of dead and dying wood
needed to sustain the species

in between disturbance events
such as fires, storms, or other
phenomena expected to kill or
stress trees (Tanner 1942).

When faced with habitat
fragmentation or habitat
degradation, other large
woodpeckers have been found

to adapt by expanding their

home range sizes. For example,
in southern Sweden, Black
Woodpeckers expanded their
home ranges four-fold yet
maintained the same breeding
success in forests fragmented by
agricultural fields (Fitzpatrick et
al. 2005). In Borneo, Great Slaty
Woodpeckers maintained similar
group sizes in logged and primary
forests (Lammertink 2004a), but
average densities in commercially
logged forests were only 17%

of those in primary forests of
similar soil type and elevation
(Lammertink 2004b). Ivory-
billed Woodpeckers could have
expanded home range sizes in sub-
optimal habitats, such as in the
regenerating southern forests. If
Ivory-billed Woodpeckers reduced
densities five-fold as observed in
the Bornean study of Great Slaty
Woodpeckers, core home ranges
of Ivory-billed Woodpeckers could
be up to 52 square kilometers (20
square miles) and home range
densities might be as low as +one
per 220 square kilometers (85
square miles). At such densities,
encounter rates with Ivory-billed
Woodpeckers, even with a large
number of observers in the field,
can be expected to be very low
(Scott et al. 2008, Mattson et al.
2008).

There is no evidence to suggest
that the Ivory-billed Woodpecker
is migratory (Allen and Kellogg



1937), however Tanner (1942)
suspected that the species may
become nomadic in response to
a fluctuating and undependable
food supply.

Diet is poorly understood and
based on anecdotal observations
and the examination of the
stomach contents from eight
collected birds (Jackson 2002).
Large beetle larvae appear to

be an important component of
the diet throughout the year, but
especially during breeding when
feeding young with potentially
high energetic demands (at least
more so when compared with the
young of the smaller Pileated
Woodpecker). These beetle
larvae are obtained according

to Tanner (1942) primarily by
stripping large pieces of bark
from recently dead or dying tree
trunks and branches as well as
by the more typical woodpecker
approach of excavating rotted
wood. Most notable in both the
stomachs of collected birds as
well as remains in nests were

the members of the beetle family
Cerambycidae (long-horned and
roundheaded borers), but many
other species of wood-boring
larvae also have been documented
in the diet. In addition to animal
matter, the contents of three
stomachs examined in detail
from birds collected outside the
breeding season (1 during August,
2 during November; described
in Tanner 1942, Jackson 2002),
illustrated a high percentage and
broad range of vegetable matter
was also eaten when available.
Included in these stomachs, with
anecdotal observations from
others, were various nuts, such as
pecans and acorn, and fruits and
seeds, such as from hackberry,
persimmon, wild grape, poison
ivy, magnolia, black gum, and
tupelo. Due to the paucity of data
on food items actually consumed
by the Ivory-billed Woodpecker,
only limited conclusions can be
drawn concerning preferences.
Current research projects with
Pileated Woodpecker and with
the community of wood-borers
associated with decaying wood

in bottomland forests may shed
additional light on this issue (see
Appendix D).

Breeding phenology (annual
cycle) is poorly known. Generally,
it is thought that breeding
occurs between January and
April (Tanner 1942). Cavities
are excavated in a dead or dying
portion of a live tree, although

in some cases a dead tree may
be used. Nest cavities have
ranged from 4.6 m to over 21 m
up the nest tree with nests rarely
being excavated below 9 m from
the tree’s base. Nest openings
are characteristically oval, with
an irregularly shaped rim, and
somewhat taller than wide,
ranging between 10.2 -14.6 cm
wide and 15.2-17.1 cm tall. The
size and shape of an Ivory-billed
Woodpecker’s nest opening is
generally distinguishable from
those of Pileated Woodpeckers,
which typically have a regular
oval or round rim and a width
under 8.9 cm. The frequently
oval-shaped cavity entrance

of Ivory-billed Woodpeckers,
Pileated Woodpeckers and other
crested woodpeckers may be an
adaptation to accommodate the
bird’s crest (Jackson 2004). The
inside diameters of Ivory-billed
Woodpecker nest cavities that
have been measured ranged from
17.8 to 26.7 cm with a possible
depth from roof to floor of 44.4 to
63.5 cm. The outside diameters
of the limb supporting the
cavities ranged from 33 to 55.9 ecm
(Tanner 1942, Allen and Kellogg
1937).

Ivory-billed Woodpeckers
excavate and/or use roost cavities.
Roost cavities are similar in
appearance to nest cavities. In
other woodpeckers, the roost
cavity of the male often becomes
the nest cavity. Observations

by Tanner (1942) and Allen and
Kellogg (1937) suggest that roost
cavities are used by single Ivory-
billed Woodpecker individuals,
but this may not always be the
case. In other large woodpecker
species such as the Megallanic
Woodpecker (Campephilus
magellanicus), members of a
pair sometimes roost together
(Ojeda 2004). Tanner (1942) and
Allen and Kellogg (1937) found
that pairs or group members
often roosted in trees within

a few hundred meters of each
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other. They also reported the
Ivory-billed Woodpecker to be a
late riser, leaving its roost after
sunrise.

Individuals can be faithful to

the same roost cavity for at
least a year and a half (Tanner
1942). Nest cavities are often
constructed in favored roosting
areas and may later become
roost cavities. Thus, in several
respects, the roosting area is the
center of activity for an Ivory-
billed Woodpecker.

Reported clutch size ranges

from 1-5 eggs, but most reports
are of clutches of 2 to 4 eggs.
Incubation period has never been
quantified for an Ivory-billed
Woodpecker, but if it parallels

the measured incubation period
of the Magellanic Woodpecker,

it takes about 20 days. This also
approximates Tanner’s estimate
(1942) for the gestation period of
an Ivory-billed Woodpecker. Both
sexes of the Ivory-bill incubate
the eggs, and Tanner documented
that both parents feed the young
for a period of about 35 days until
the young have fledged. The
young may be fed by the parents
for an additional two months and
forage with and roost near the
parents into the next breeding
season.

The only quantified data
regarding reproductive success
for the Ivory-billed Woodpecker
is from Tanner (1942). While he
reported little difference between
the average number of young
fledged per successful nesting
effort from 1931-1939 between
Ivory-billed Woodpecker and
Pileated Woodpecker (Tanner
1942, p. 81), it is important to
note that most of the successful
nesting efforts were based
year-after-year from only one of
the seven areas at Singer Tract
supporting Ivory-bills (John’s
Bayou, p. 39), with no more than
two successful nests in any one
year between 1934 and 1939.
While he identified up to seven
potential family groups during
this six year period, only three of
the seven produced young in at
least one year. Ultimately during
the period of 1934-1939, 9 of the
16 young observed came from one



area (again John’s Bayou), and 6
from another area (Mack’s Bayou
combined with Titepaper), with
the other five areas mostly failing
to produce any young (the only
exception being Bayou Despair in
1937).

No incidences of predation on
Ivory-billed Woodpecker are
known, and it is likely that natural
predators are few. However,

nest predators could have had

an impact on the species’ decline
under certain conditions. Typieal
nest predators, such as squirrels,
raccoons and rat snakes could
prey on nestlings or eggs while
birds, such as Great Horned Owls
(Bubo virginianus), Barred Owls
(Strix varia), and Red-shouldered
Hawks (Buteo lineatus) could
prey upon recently fledged

birds. Ivory-billed Woodpeckers
could also be killed by sudden
catastrophic damage to nest or
roost trees (e.g., lightning strike,
hurricane or tornado winds) and
by disease, such as West Nile
Virus and Avian flu.

Humans have killed the bird for
the usual reasons. Historically
the Ivory-billed Woodpecker was
valued for its ivory-colored bill,
which was used as an ornament
or collected as a curiosity by both
Native and European Americans.
The striking black and red crest
of males was also used to decorate
Native American war pipes
(Jackson 2004). Additionally,
Ivory-billed Woodpeckers were
sometimes eaten by humans in
the United States and Cuba. By
the late 19th Century, the rarity
of the species made it desirable to
amateur and scientific specimen
collectors (Jackson 2004).

F. Habitat Characterization
What is known regarding

the habitat requirements of
the Ivory-billed Woodpecker
comes mostly from historical
observations, the work of James
Tanner, and current reports
from sites where observers
may have encountered the
bird. Any surviving birds may
have persisted under less than
optimal conditions if historical
assumptions—and those of
Tanner—regarding the needs
of the Ivory-bill are accurate.

Therefore any future habitat
protection and management will
require consideration that much
is unknown about the bird’s
habitat requirements, as well

as comparison and evaluation of
what is understood.

1. General Observations on
Historical Conditions
Bottomland hardwood forests are
frequently noted as important
(Jackson 2002, Tanner 1942). It
is unclear if this view is biased
by the scant information on
habitat use having been gathered
near the end of a long period

of population decline. Habitats
occupied at the time of Tanner’s
study may not have been typical
or preferred by the species.

The habitat may have been
occupied simply because it was
the last suitable habitat available.
However, the Lentz (1928)
report stated that hardwood

and woodland areas accounted
for 81 percent of the parish, and
of that 67% was classified as
virgin timber. Additionally, the
specimen record shows that at
least in the case of the Tensas
basin, Ivory-billed Woodpeckers
were known to populate the area
long before significant logging
and human encroachment was

a factor (Roaring Bayou:1899, 3
birds. West Carroll Parish: 1903,
1 bird. Madison Parish: 1908,
1909, 1891, 4 birds, et al.). In
1938, the R. K. Winters report
estimated that 2,682,700 acres
were hardwood timberlands (69%
of the delta), of which 577,600
acres was considered uncut
old-growth and was available to
wildlife in the north Louisiana
delta.

Literature on habitat
characteristics favored by the
Ivory-billed Woodpecker creates
the impression that this species
was associated with expansive
patches of uncut forests with

a relatively high proportion of
very large and old trees. These
types of forest areas, in general,
support a high proportion of dead
and dying trees and it stands

to reason that the Ivory-billed
Woodpecker, as one of the largest
picids, may have particular food
demands that are only met in
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large tracts of mature forest
during at least part of its life
cycle.

However, the importance of
uncut forests may be only part of
the habitat requirements of this
species. Additionally, the species
may have sought older forests
subjected to recent catastrophic
events such as drought, fire,
hurricanes, tornadoes, ice
storms, and flooding, leading

to the death of large patches of
trees. In more modern times,
Tanner documented that Ivory-
billed Woodpeckers used forests
that had undergone some

partial logging, as long as many
damaged, dying, and stressed
trees were left standing and there
were nearby remaining large
areas of unlogged, older forests.
These observations do not in any
way suggest foraging in logging
slash was prevalent for the
species. Logging, when followed
by conversion of forests to other
land uses (mostly agriculture and
shorter rotation forests) likely led
to this species’ overall decline and
extirpation throughout much of
the historical range (Tanner 1942,
Jackson 2004).

Although most records and
reports have been from
bottomland forests, the literature
suggests that the species also
made substantial use of mature
pine forests, not only in Cuba, but
also Florida and elsewhere in the
coastal plain (Allen and Kellogg
1937, Jackson 2004). Observers
noted Ivory-billed Woodpeckers
foraging on “very small” to
medium diameter pines, recently
killed by fire (from Florida and
Cuba; Allen and Kellogg 1937,
Dennis 1948, Lamb 1957).

In many cases, occurrences

in pines were associated with
fire-killed trees, often adjacent
to bottomland forests. There
were known nesting cavities

in pine, and almost all recent
nesting cavities in Cuba were in
pine (Jackson 2004). The factor
in common between hardwood
and pine habitat use appears to
be disturbance events. These
disturbances led to the availability
of many recently dead and dying
trees, which in turn, supported



the beetle larvae (protein)
considered by many to be
essential forage for the successful
fledging of young woodpeckers.

2. James Tanner’s Observations
on the Singer Tract

According to Lowery (1974)
until 1932, ornithologists had
come to believe that the Ivory-
billed Woodpecker no longer
existed. As Lowery recounts it
“A comment to this effect in the
offices of the Louisiana Wildlife
and Fisheries Commission
prompted a quick denial from
Mason Spencet, a resident of
Tallulah, who happened to be
present. So incredulous was
everyone of his assertion that
Ivory-bills still lived near Tallulah
that a permit was immediately
issued to him to shoot one.”
Apparently, commissioners were
certain that he would return
with a Pileated Woodpecker. Mr.
Spencer returned with an Ivory-
billed Woodpecker. As previously
stated in the plan, the Ivory-bills
of the Singer Tract in northern
Louisiana were the last known
United States population to be
studied (Allen and Kellogg 1937
and Tanner 1942).

James Tanner’s 1942 report is
based on his observations in the
Singer Tract of northeastern
Louisiana (now Tensas River
NWR), on his visits to remaining
habitat throughout the US range
of the species in the 1930s, and

on a review of all literature up to
the time of his writing. It is the
best available source of historical
information. Tanner reported
that the sweetgum/oak association
was the primary forest type

used by Ivory-bills within the
Mississippi Alluvial Valley.
Tanner refers to these forests as
associated with the higher parts
of the “first bottoms,” relatively
removed from frequent and
long-term flooding. According

to Tanner, cypress-tupelo forest
was rarely used in the Mississippi
Alluvial Valley. In Georgia and
Florida Ivory-billed Woodpeckers
were more frequently associated
with eypress swamps, though it is
unclear whether birds foraged in
such habitats.

Tanner’s data suggest that large
trees were preferred for foraging
(feeding). Of Tanner’s foraging
observations, 49% (frequency of
feeding) were on trees between
12-24 inches dbh (diameter at
breast height). These trees
represented about 18% of forest
composition. Thirty-five percent
of the feeding took place on trees
that were between 24-36 in dbh.
Trees this size made up about

5% of the overall forest. Tanner
notes that on the Singer Tract
87% of the foraging was observed
on the largest trees, comprising
25% of the total trees available for
foraging. However, the smallest
trees also were utilized. Foraging
occurred on trees 3-12” dbh over
three times as often as on the
largest trees 36+” dbh. Tanner
also found that sweetgum was
the most common tree species
that the birds fed on during his
1935-1938 study (43% of foraging
observations, while making up
about 21% of stand composition).
Nuttall oak was the second most
often selected tree by Ivory-bills
at 27% of observations compared
with about 11% availability in the
forest.

While forest inventories in

the area during the 1920s and
1930s indicate that the extent of
virgin forest specifically on the
Singer Tract appears to have
been overestimated by Tanner,

it is clear that this forest was
within an area containing some
of the largest acreage of older-
growth forest remaining in the
Mississippi Alluvial Valley (Lentz
1928, Winters et al. 1938, Pough
1944). Winters et al. (1938)
reported in northeast Louisiana
that at the time of Tanner’s
study 577,600 acres out of 2.68
million acres of forest cover were
classified as “uncut old growth,”
but most of this virgin forest
was habitat typically not being
used by Ivory-billed Woodpecker,
including cypress-tupelo and
overcup oak-water hickory.
Almost all bottomland forest in
the Mississippi Alluvial Valley,

if not the entire historicl range
of the Ivory-billed woodpecker,
had been cut over, cleared

for agriculture, or otherwise
damaged from fire by the 1930s.
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3. Tvory-bill Habitat Along
Bayou DeView

The forest along Bayou DeView
is relatively narrow (about one
mile wide) through Cache River
NWR and Benson Creek State
Natural Area surrounded by
agriculture, with the forest along
Bayou DeView expanding within
Dagmar Wildlife Management
Area (WMA). Specifically all of
the published sightings of the
Ivory-billed Woodpecker and

the Luneau video during 2004
and 2005 at Bayou DeView were
within Cache River NWR in the
tupelo/bald cypress swamps. As
described in the previous section,
cypress-tupelo swamp was a
rarely used habitat according

to Tanner (1942). After 2005,
additional sightings and auditory
evidence came from along the
White River from Wattensaw
WMA (directly west of Bayou
DeView) and at the southern end
of the White River NWR where
bottomland hardwood forests is
more prevalent and more typical
of what Tanner described as
optimal habitat for this species
(see Appendix H).

Historical information has

been gathered from the USDA
Forest Service, Continuous
Forest Inventory (CFI) data and
interviews with local residents
and managers. The first major
human disturbance event in
Bayou DeView occurred around
1920 to 1940 when the area

was first logged. Logging was
likely extensive and removed

a large amount of old growth
baldcypress. However, some
baldcypress were left, either
because of size, infeasibility of
logging, or poor grade. The
cutover swamp responded with
regeneration and release of tupelo
stands beneath the residual trees.

Additionally, during this time
period, forests surrounding

the Bayou were cleared for
agriculture. Forests were
likely similar in composition

to that of stands now extant.
These forests located above the
normal floodplain were mostly
hardwood containing mature
sweetgum, willow oak (Quercus
phellos), water oak (Quercus



nigra), Nuttall oak, sugarberry
(Celtis laevigata), American

elm (Ulmus americana), post
oak (Quercus stellata), white
oak (Quercus alba), and other
common hardwood species, with
scattered pockets harboring
native loblolly pine (Pinus
taeda). As the demand for
agricultural land increased more
of the surrounding forests were
cleared. From approximately
1960 to 1970 the swamps of
Bayou DeView were extensively
logged again; this time removing
more tupelo (Nyssa aquatica)
than baldeypress (Taxodium
distichum). Logging continued
until much of the Bayou was
acquired by the U.S. Army
Corps of Engineers as mitigation
for the Lower Cache River
channelization project. The
Bayou was posted as federal
property at that time, but there
was no enforcement to guard
against encroachment, poaching,
or timber theft, until the
mitigation land was transferred to
the Cache River NWR in 2000.

The remaining habitat, primarily
cypress-tupelo bottoms, had
been previously dismissed by
many authors deseribing Ivory-
billed Woodpecker habitat
requirements. Arkansas was
considered one of the least likely
states with potential to support
this species during the last status
survey in 1985 (U.S. Fish and
Wildlife Service 1985).

4. History of Habitat Rangewide
(for indiwvidual records and
stghtings see Appendix E)
Alabama

Data on the original range of

the Ivory-billed Woodpecker in
Alabama is meager. Published
records and the historical range
of the species in surrounding
states would suggest that the
suitable habitat was located in
the eastern gulf coastal plain of
Alabama south of the fall line (the
area where continental bedrock
meets coastal plain). It was likely
found in forests along major
riverine systems in the west and
south and in extensive longleaf
pine (Pinus palustris) forests

in the southeast. Available data
indicates that by 1850 its main

center of distribution in Alabama
was severely restricted. Six
records of the species are from
the once vast forested areas
drained by the Tombigbee and
Alabama Rivers in west Alabama.

Florida

Most historical Ivory-billed
Woodpecker habitat in Florida can
be characterized as river swamp,
although stillwater swamps,
particularly cypress swamps and
cypress strands, were a significant
component. A habitat unique to
Florida was the extensive Big
Cypress region of flat, poorly
drained limestone topography

in the southwestern part of the
peninsula (Duever et al. 1986).
Tanner (1942) stated that “all
Ivory-bill records have been
located in or very near swamps
or Florida hammocks.” However,
most of Tanner’s intensive field
studies were done in bottomland
forests and this may have
influenced his perception of ideal
Ivory-billed Woodpecker habitat.
The salient feature of Ivory-billed
Woodpecker habitat appeared to
be old-growth forest, including,
and perhaps favoring (Jackson
1996), the ecotone between
bottomlands and uplands.

Georgia

The original range of the Ivory-
billed Woodpecker in Georgia
probably was the extent of the
coastal plain up to the fall line,
although it is likely that birds
occasionally traveled up some

of the major river systems (i.e.,
Savannah, Oconee, Ocmulgee,
Chattahoochee, and Flint) into
the Piedmont. As with other
parts of its range, the bird
probably was primarily associated
with the floodplains of major
river systems, including the
Okefenokee Swamp in extreme
southeast Georgia (Tanner 1942,
Burleigh 1958, Jackson 2002). In
addition, areas of mature pine
surrounding large expanses of
bottomland hardwoods were
apparently used for foraging. As
large forested areas, including
many bottomland forests, were
cleared for agriculture, replanted
for pine silviculture, or otherwise
developed, the species range
continued to shrink.
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Illinois

The northern extent of the
historical range of the Ivory-
billed Woodpecker was thought
to include the southern tip of
Ilinois, particularly along the
Mississippi and Ohio Rivers.
Audubon noted seeing Ivory-
billed Woodpeckers along the
Mississippi River from near

the confluence of the Ohio and
Mississippi Rivers to as far north
as the Missouri River, and Robert
Ridgway believed that he saw
one not far from the confluence
of the Wabash and Ohio Rivers
in the mid-1800s (Jackson 2004).
There is little to no information
available on habitat use or historic
numbers of birds in these areas,
but these birds likely occurred in
the once-vast bottomland forests
associated with the floodplains of
these major river systems. What
little old-growth bottomland
forest remains in Illinois is
moderately to highly fragmented
and found primarily in the Cache
River watershed in southernmost
Ilinois. There are presently
several thousand acres of old-
growth and mature bottomland/
swamp forest along the Cache
River in Illinois, and an ongoing
effort by conservationists has
resulted in the conversion of over
15,000 acres of agricultural land
to early-successional bottomland
forest within the watershed
during the past 20 years.

Kentucky

The earliest record for the
species, provided by Col. William
Fleming in his journal (A. W.
Schorger 1949 from Jackson
2004), placed the species in
Lincoln County on the foothills
of the Knobs Physiographic
Region, a distinctive geologic
region with higher elevations
reaching 1,000 feet (above mean
sea level) in forest habitat.

The forest in this region is
drastically different from most
Ivory-billed Woodpecker habitat
documented to date. Wharton
(1945) described the region’s
different upland forest types

as pine (Pinus spp.), oak-pine,
chestnut oak (Quercus prinus),
scarlet oak (Quercus coccinea),
white oak, and mixed mesophytic
(not particularly dry or wet)



forest. Pre-colonial Ivory-billed
Woodpecker populations could
have extended up the Ohio

River and its tributaries. Due

to the lack of documentation of
the Ivory-billed Woodpecker

in Kentucky, it is impossible to
determine range changes over
time. By the early 1800s, the
Ivory-billed Woodpecker had

all but disappeared from the
majority of Kentucky’s landscape,
with some residual numbers
remaining until the early 1870s in
Fulton County.

Louisiana

Jackson (2002), Oberholser (1938)
and Tanner (1942) discussed
known Ivory-billed Woodpecker
distribution in Louisiana prior

to the 1940s which can generally
be described as occurring in the
bottomland forests along the
Mississippi corridor from the
Arkansas state line south to the
coast. Specimens and sightings
(as reported by Tanner 1942)
date back to the late 1800s and
in northern Louisiana came from
the general area between the
Mississippi River and Ouachita
River, south to the area where
they are joined by the Red River.
Specimens and sightings were
reported from the bottomland
forests along the Mississippi
River and Atchafalaya River
south to the forested coastal area
of Iberia Parish. McIlhenny
(1941) recorded his earliest
childhood memories of Ivory-
billed Woodpeckers being
resident in the forested areas of
Avery Island and in the “great
forest” extending east to the
Atchafalaya River.

Tanner (1942) noted that
logging in the southern part of
Louisiana began around 1905,
gradually moving north. The last
universally accepted observation
of an Ivory-billed Woodpecker
in the southern part of the state
was by E.A. Mecllhenny in 1923
(MeIlhenny 1941). Logging
began to spread southward

into Louisiana from Arkansas
about 1910 and met the logging
movement from the south in
northern Louisiana where it
peaked about 1925 and then
declined (Tanner 1942).

Mississippi

Ivory-billed Woodpeckers in
Mississippi were probably
originally distributed essentially
statewide in floodplain forests
along major river systems.
These systems included the
Pearl, Wolf, Pascagoula, and
Tombigbee rivers; the lower
tributaries and main stem of the
Big Black River; and the Yazoo
and Mississippi River deltas
(Turcotte and Watts 1999). Most
records for the species are from
the Pascagoula, Tombigbee, Yazoo
and Mississippi River floodplain
forests (Hasbrouck 1891, Tanner
1942). Specimens have been
collected from Bolivar and
Harrison Counties (Hahn 1963).
Other counties with apparently
acceptable records include Clay,
Coahoma, Hancock, Jackson,
Monroe, Warren and Yazoo
(Jackson 2004). Habitat used by
the Ivory-billed Woodpecker in
Mississippi is believed to be the
same as the habitat described

in the life history account of the
species in this recovery plan.

Reports of the species in
Mississippi were most numerous
before 1940 and included 16 of
the 27 known records from the
state (Appendix E). Subsequent
reports have been made in areas
near or within the same river
systems as the earlier ones,
suggesting that the range of the
species did not change over the
recorded history of its known and
suspected occurrence in the state,
but that the abundance within
that range declined throughout,
presumably as the extant stands
of timber were harvested and
local populations were extirpated.
The most recent specimen
records are from 1893.

Several Ivory-billed Woodpecker
encounters have been recorded
in Mississippi, including 13
unverified reports since 1944
(Appendix E). Areas with
reported encounters since 1944
include the Pearl, Pascagoula,
Leaf, Big Black, Noxubee, Yazoo
and Mississippi rivers.

North Carolina

One definitive record (Jackson
2002), from Alexander Wilson,
was from the Wilmington area
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around 1800. Wilmington is
near the primary river system
in the southeastern corner of
North Carolina, which includes
the Waccamaw and the Lumber
Rivers.

South Carolina

Sprunt and Chamberlain

(1949) suggest that Ivory-billed
Woodpecker was formerly
common over much of the
eastern part of the state but its
virtual extinction was due to the
encroachment of civilization. The
original range of Ivory-billed
Woodpecker in South Carolina
was the extent of the coastal plain
bordered to the north by the fall
line and extending to the Atlantic
coast. This area was comprised
of bottomland hardwood riverine
systems surrounded by longleaf
pine uplands intermixed with
farms and plantations. Rice,
indigo, and cotton were the
primary agricultural crops. The
state of South Carolina was
extensively logged after three
significant historical events, the
Civil War, the Chicago fire, and
World War I1. Tanner reported
Ivory-billed Woodpecker suitable
range was decreasing due to
logging operations in the Santee
River swamp around 1939.

The Savannah River swamp
system has been impacted to
varying degrees by timber
harvest since colonial times, with
cypress timber being important
in the region as early the 1730s
(White 2004). As elsewhere,
capacity to cut increased
dramatically in the 1840s and 50s
with the construction of larger,
steam-powered sawmills. In

the mid 1850s, 2000 ac per year

of old growth longleaf pine and
bottomland hardwood were
probably harvested. Until around
1900, timber harvest was mostly
restricted to areas within one mile
of navigable waterways. Logging
railways entered the central
Savannah River area in the early
1900s and began harvesting the
remaining uncut swamp forest,
but major activities there may not
have begun until the late 1920s.
Indications are that 6400 ac of the
9400-acre Savannah River swamp
on the DOE’s Savannah River



Site (SRS) in Aiken and Barnwell
Counties had been disturbed
prior to 1950, and some of this
harvest most likely included some
second growth. Since that time,

a few large tracts of bottomland
forest (6000-10000 ac) have

been protected (e.g., SRS, Webb
Wildlife Center, Savannah NWR,
and some private tracts) but some
harvest has continued.

The Congaree-Wateree-Upper
Santee River Focus Area (220,000
acres) represents the largest,
intact expanse of bottomland
riverine system remaining

within the state. Portions of this
area received extensive logging
around 1900, while others did not
because of poor accessibility and
intermittent flooding. Timber
prices soared in 1969, and some
private landowners resumed
logging operations; however, some
areas were not cut, and large,
mature cypress and tupelo trees
characterize the current habitat.
Hurricane Hugo swept across the
state in September 1989, leaving
a large number of dead and dying
trees still present today in this
area. The lower Santee River

is separated from the upper
portions by Lake Marion and
Moultrie (156,000 acres) created
in 1940 by the Santee Cooper
Hydroelectric and Navigation
Project, and a number of Tanner’s
recorded sightings were located
in the area that is now flooded.

Bottomland hardwood habitat is
still present along the Congaree-
Wateree-Upper Santee Rivers,
Savannah River, and Waccamaw
Complex. The Savannah

River and Waccamaw Complex
are predominately in private
ownership, and much of the
remaining mature bottomlands
are contained within easements,
public lands, and some large
plantations along the Savannah
River.

Tennessee

While Ivory-billed Woodpeckers
almost certainly occurred in
bottomland hardwood forests

of Tennessee historically, no
definitive records from the state
are known. Audubon reported
Ivory-billed Woodpeckers, for
example, from a flatboat while

traveling the Mississippi River
during the winter of 1820-1821
(Corning 1929). Although
Audubon reported this species
from a stretch of river bordering
Tennessee, he did not specifically
mention the presence of Ivory-
billed Woodpeckers on the
Tennessee side of the Mississippi
River.

Habitat was very likely limited

to the relatively few acres of
bottomland hardwood forest in
Tennessee occurring within the
floodplain of the Mississippi River
and its tributaries. By the end

of the 1940s, intensive logging
practices further reduced possible
Ivory-billed Woodpecker habitat
in the state.

Texas

According to Oberholser (1974)
the Ivory-billed Woodpecker was
never common in Texas. Records
exist from only 16 counties in
the state restricted to areas east
of the Brazos River. Tanner’s
publication indicates breeding
records along the Brazos and
Neches rivers in the 1880s.

Most accounts provide little or
no information about the bird’s
habitat, but strongly suggest

the species resided in mature
bottomland forests (Oberholser
1974, Shackelford 1998).

Changes in the Ivory-billed
Woodpecker’s range are directly
associated with changes in the
distribution of mature forests.
Forests throughout eastern
Texas were greatly reduced and
fragmented before World War

II. Agriculture, logging, and
reservoir construction were the
main causes. However, some
large forested tracts remained
along the river bottoms of eastern
Texas until the 1960s when the
Sam Rayburn and Toledo Bend
Reservoirs were constructed.
Unconfirmed accounts of locations
persisted from 1956 into the
1970s, mostly along the Neches
and Trinity Rivers and Village
Creek in the region known as the
“big thicket.”

5. Current Conditions in the area
of Cache River NWR in Arkansas
Currently the Bayou DeView
forest corridor is long and
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contiguous; the forest block in
which the Ivory-billed Woodpecker
sightings have occurred stretches
from two miles south of Dagmar
State WMA to six miles above
Cotton Plant, Arkansas, an
approximate aerial distance of

20 miles. The corridor is fairly
narrow, averaging less than 1 mile
wide, with the exception of the
area at Dagmar WMA.

The Bayou now contains a dense
stand of mostly second growth
tupelo that range in age from

35 to 135, mixed with large relic
baldcypress and tupelo that are
several centuries old, with some
cypress over 1000 years old. The
interconnected channels of Bayou
DeView create a broad floodplain
or swamp that presents an
increased mortality and decline
(senescence) of live trees within
its distinct border. The perimeter
of the Bayou is lined with
hardwood forests that are subject
to limited annual flooding but
contain a diversity of hardwood
species. These perimeter forests
are all second or third growth,
with prevalent species including
sweetgum, green ash, overcup
oak (Quercus lyrata), Nuttall oak,
water oak, willow oak, red maple
(Acer rubrum), American elm
and locust (Gleditsia spp.). The
perimeter hardwood forests also
exhibit elevated levels of decline
and senescence. In proximity to
the Bayou DeView forest block
but outside of the Bayou corridor
are larger forest blocks of diverse
hardwood forests mostly under
the management of the Cache
River NWR or Dagmar WMA.
The forest types represented

in these outlying blocks are
primarily sweetgum/willow oak,
willow oak/water oak/diamond
leaf oak, sugarberry/ash-elm, and
overcup oak/bitter pecan (Carya
aquatica). However, caution
must be taken in consideration

of conditions where the bird

was briefly observed. Nearly

all sightings have been of flying
birds; there were no observations
of foraging, roosting, or nesting
in the Bayou DeView area. There
is no certainty that these habitat
conditions are preferred or
optimal.



In order to document forest
habitat conditions in proximity

to the 2004-5 Ivory-billed
Woodpecker sightings, an
extensive habitat survey was
undertaken on the Cache River
NWR, White River NWR, and
state WM As surrounding the
reported Ivory-billed Woodpecker
sightings/recordings. The survey
inventoried live trees, recording
species, diameter and stress
condition, dead tree volume and
condition, and other habitat
parameters attributed to forest
stands (Appendix H). Field work
was completed on 152,260 acres
of White River NWR, 27,515
acres of Cache River NWR, 7,532
acres of Dagmar WMA, 2,091
acres of Henry Gray/Hurricane
Lake WMA, 2,698 acres of Rex
Hancock/Black Swamp WMA,
5,244 acres of Bayou Meto
WMA, 843acres of Wattensaw
WMA, and 2,862 acres of Trusten
Holder WMA. Foresters and
biologists have inventoried a total
of approximately 200,000 acres.
Data gathered in the field was
sent to the Lower Mississippi
Valley Joint Venture Office for
entry and analysis. Summary
statistics were generated for
parameters of interest by forest
stand and cross-walked with a
Geographic Information System
to produce spatially-explicit
maps depicting stand conditions.
These forest stand maps were
used in overlay models to develop
preliminary decision support
models to facilitate search efforts
in the Big Woods area.

6. Current Regional Forest
Conditions Within the Historical
Range

Forests in the Southeast today
are mostly young (<100 year old)
and mid-seral (sequence of plant
communities leading to the climax
vegetation). If the Ivory-billed
Woodpecker has indeed persisted
at some minimal population

level for the last 60 years, it did
so under conditions very unlike
those described in the historical
literature. There are only a few
patches of bottomland forest
considered to be characterized
by older-growth conditions

(e.g., Congaree National Park

in South Carolina and scattered

small patches in the Mississippi
Alluvial Valley, most if not all on
public lands). In recent years,
conditions in many forests,
particularly on public lands, have
been gradually moving closer
toward what is thought to be
suitable Ivory-billed Woodpecker
habitat requirements as trees
age and the forests are being
managed to encourage retention
of older forest characteristics.
(LMVJV Forest Resource
Conservation Working Group
2007)

Thirty sites in 8 states were
identified as areas of possible
post-1944 encounters with
Ivory-billed Woodpeckers.

To characterize the area and
structure of forests on private
lands and all ownerships that
could potentially provide Ivory-
billed Woodpecker habitat, USDA
Forest Service Forest Inventory
and Analysis (FIA) data for
relevant counties is provided in
Appendix I Tables 1-4.

In counties for which FIA

data were available, there are
more than 20.1 million acres

of forestland (land capable

of growing trees, 10% area
stocked) and 19.8 million acres of
timberland (forestland capable
of producing in excess of 20

cubic feet per acre per year

of industrial wood in natural
stands) in the forest types and
physiographic classes of interest
(Appendix I). Approximately
88.6% of all forestland is privately
owned. Similarly, 89.9% of all
timberland is privately owned,
including 93.7% of pine types and
84.3% of hardwood types. Public
and private timberlands differ in
species composition. Of the 17.8
million acres of privately owned
timberland in the counties, 37.6%
is in hardwood forest types and
62.4% is in pine types. Of the 2.0
million acres in public timberland,
62.6% is in hardwood types and
37.4% is in pine types.

The area of privately owned pine
timberland is approximately
equivalent in small, medium, and
large diameter size classes (354,
32.1, and 32.4% of private pine
timberland area, respectively,
Appendix I, Table 17). However,

17

the area of private hardwood
timberland is predominantly
in the large diameter size class
(60.2% of private hardwood
timberland area) with much
less area in medium (23.4%)
and small diameter (16.4%)
size classes. Public timberland
area is predominantly in large-
diameter-class forests for pine
and hardwood types (60.7%
and 81.6% of publicly owned
pine and hardwood timberland,
respectively).

Although the majority of
mortality is occurring in the
large diameter classes, the total
volume of mortality is relatively
low (<1% of total live volume).
However, mortality of hardwoods
on public lands was 50% of net
growth in that size class. Public
land management appears to

be more heavily focused than
private lands on large-diameter-
class removals, especially in
hardwoods, yet total removals
are still minimal overall. More
detailed forest characteristics
by state for private and public
ownerships are described in
Appendix I, Tables 7 through 13.

In summary, approximately

89% of forest cover is privately
owned and 11% publicly owned.
Of this, approximately 44% of

all timberland is in hardwood
types. Large-diameter-size
class forests dominate the
hardwood timberland, 63% of
total lands, private and public.
All ownerships tend to focus
more toward development of
large-diameter-class stems in the
hardwood timberland while public
ownership focuses more toward
larger-diameter-class stems in
pine timberland than private
ownership. Overall, the majority
of timberland volumes (pine and
hardwood) are represented in the
large-diameter size classes for
all ownerships. Net growth in
hardwoods and pines on private
timberland was primarily in the
large-diameter class, and for
both hardwood and pine types on
public lands.



G. Management Considerations
Current forest management
practices affecting Ivory-billed
Woodpecker habitat in the
Mississippi Alluvial Valley have
been examined in the context

of maintaining sustainable
landscapes capable of supporting
desired forest conditions

for a variety of important
species. Recommendations
have been published by the
Lower Mississippi Valley

Joint Venture (LMVJV Forest
Resource Conservation Working
Group 2007). The publication
Restoration, Management and
Monitoring of Forest Resources
in the Mississippi Alluvial
Valley: Recommendations for
Enhancing Wildlife Habitat has
guidelines which will benefit the
full suite of bottomland species,
including the Ivory-billed
Woodpecker. Application of these
recommendations forms the
backbone of our approach to the
conservation of potential Ivory-
billed Woodpecker habitat.

The Singer Tract studied by
Tanner apparently did not
provide enough habitat to sustain
even a small population due

to a variety of factors which
Tanner discusses. An actual
minimum area needed to support
a sustainable population may be
substantially higher or it may be
lower, depending on the actual
quantity of preferred food items
available. That threshold of

size is unknown. The quality of
habitat for any given species may
affect the quantity of forested
acres needed. Even, as proposed
in Snyder (2007), if habitat loss
were not a major factor in the
decline of this species, suitable
habitat would be needed for

its recovery. Maintaining and
enhancing the appropriate quality,
quantity, and distribution of
habitat is a commonly accepted
conservation principle.

1. Current Landscape
Management in the Lower
Mussissippt Alluvial Valley
(LMAYV)

Starting in the early 1990s, a
large-scale bird conservation
effort was developed for the
LMAYV that became the prototype

physiographic region plan for

the bird conservation group
Partners in Flight (Brown et

al. 1999). Although it focuses
solely on birds, it contains many
features of ecosystem approaches
to management (e.g., multiple
scales, focus on ecosystem
integrity, change in administrative
structure, focus on research

and monitoring; see Grumbine
1994). The effort involved (1)
inventorying large patches of

the priority habitat (bottomland
hardwood forest) that was to

be promoted, (2) developing a
plan to enlarge, connect, and
enhance those patches so as to
provide source populations of
priority land bird species, and (3)
implementing the plan, primarily
through afforestation (planting
trees) of priority locations using
various landowner incentive
programs. Determining priority
areas for afforestation has been
an evolving process that has used
increasingly sophisticated sources
of data and algorithms (e.g.,
Twedt and Uihlein 2005, Twedt et
al. 2006).

Currently, the land bird
conservation plan calls for
creating large patches of mature
bottomland forest, with target
sizes of at least 10,000, 20,000
and 100,000 acres for different
groups of area-sensitive land
birds. Because it is ecosystem-
based, and emphasizes area-
sensitive species, this approach
also works for large-scale
management potentially needed
for the Ivory-billed Woodpecker.
Guidelines on the sorts of land
management within those forest
patches, compatible with the
objectives of the Joint Venture
landbird conservation plan
appear in next section and can
be found in the publication
Restoration, Management, and
Monitoring of Forest Resources
in the Mississippi Alluvial Valley:
Recommendations for Enhancing
Wildlife Habitat (LMVJV Forest
Resource Conservation Group
2007). Although the Ivory-billed
Woodpecker is the focus of the
recovery plan, the recommended
approach is ecosystem-based,
and if followed, should begin to
develop adequate habitat for all
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species of wildlife dependent
on that system. Any Ivory-
billed Woodpecker populations
throughout the southeast may
benefit from increasing the
connectivity and continuity

of existing forest patches.
Accomplishing this will require
detailed, site-specific planning
to identify the most beneficial
and practical opportunities

for connecting and enlarging
existing forest patches. Efforts
to enhance the connectivity

of forests among the Florida
panhandle river systems may
serve as a possible example.

2. Bottomland Hardwood Forest
Management

Over the last decade, common
ground has been reached on many
issues regarding the management
of bottomland hardwood forests
for wildlife. Providing for both

a diverse forest structure and
composition (including hard
mast, soft mast, and light-seeded
species) is now widely accepted
as critical for covering the needs
of all priority wildlife, along the
lines of ecosystem management.
Many recent forest management
plans have emphasized the need
for greater structural complexity,
“balanced” composition of shade-
tolerant and shade-intolerant
species, along with hard-mast and
soft-seeded species, and greater
amounts of standing dead and
dying wood in stands. Tanner
provides forest management
recommendations for the Ivory-
billed Woodpecker that in most
ways sound very similar to
current direction. If additional
information is produced by
locating or studying birds, or
better interpretation of historical
data is produced in the future,
different approaches can be
considered.

3. Favored Tree Species
Sweetgum and Nuttall oak were
the two species clearly favored
by Ivory-billed Woodpeckers in
Tanner’s study. Enhancing the
amount of sweet gum and Nuttall
oak in future forests can be a goal
in appropriate forest management
prescriptions. Both of these tree
species need openings of several
acres to regenerate successfully



and produce large-diameter
trees. Unless Ivory-billed
Woodpeckers are considered, the
general belief is that sweetgum
is less desirable than hard mast
red oak for promotion of wildlife
values. This is understandable
because small diameter sweetgum
is prolific in today’s younger
forests. Stimulating the growth
of large sweetgum trees such as
those that formerly occurred at
the Singer Tract (Tensas River
NWR) may require cutting trees
surrounding desired sweetgums
in current forests to foster the
growth of large, emergent trees
on appropriate sites. This will be
a challenge, even on public land,
where most forests were high-
graded before or shortly after

(if the previous owner retained
timber rights) they came into
public ownership. Today, however,
there is growing recognition that
sweetgum can play an important
role in establishing healthy red
oak stands that will form mature
forests of the future.

More important than merely
favoring sweetgum and Nuttall
oak is management aimed at
producing older forest conditions
with adequate dead and dying
trees over large enough acreages
to allow a more sustainable,
functioning forest ecosystem.
Gaps created for management
purposes or from dying trees will
allow development of a diverse
forest structure and provide
regeneration conditions necessary
for a resilient ecosystem.
Currently, this should be the
appropriate habitat management
objective for Ivory-billed
Woodpecker. It is possible that
the apparent preference for
these trees in Tanner’s study
area could have been due to their
greater susceptibility to long,
gradual decline after an extended
drought and subsequent fire that
occurred about ten years prior
to Tanner’s study. To complicate
the picture further, a photograph
included in Allen and Kellogg
(1937) documents an Ivory-billed
Woodpecker on a pine tree in
Florida, and the species’ reliance
on pine is well known in Cuba.

4. Impact of Changing
Hydrologic Regimes on Tree
Species

Changing hydrological regimes
are causing deteriorating
conditions for many forest
communities in the Mississippi
Alluvial Valley (MAV). Conditions
in Arkansas’ portion of the

MAYV are becoming wetter

for longer periods during the
growing season to the point

that loss of drainage is leading
toward a shift in tree species to
those more tolerant of wetter
conditions. Without correction
of this hydrologic regime, most
existing sweetgum and Nuttall
oak will not survive into the older
age class apparently preferred
by the Ivory-billed Woodpecker,
and subsequent stands will likely
be dominated by species such as
overcup oak and water hickory,
neither of which is considered

by Tanner as important foraging
trees for Ivory-bills. In even
wetter conditions, tupelo gum
would tend to spread. The
importance of this tree for Ivory-
billed Woodpeckers remains
unclear despite the presence

of tupelo gum along the Bayou
DeView portion of the Cache
River NWR (tupelo gum was
absent from the Singer Tract and
still is absent from the Tensas
River NWR).

In contrast to conditions in
much of eastern Arkansas, much
of Louisiana’s portion of the
LMYV is becoming drier. This
change is also leading to some
dramatic changes in forest
condition, with substantial die-
offs underway in some areas
that are forcing a shift from
Nuttall oak eventually to willow
oak stands. Willow oak also was
not considered an important
foraging tree for the Ivory-billed
Woodpecker on the Singer Tract.
Nevertheless, such die-offs
might be considered beneficial
for Ivory-billed Woodpecker,
providing a short-term pulse of
foraging opportunity. However,
the apparent shifts in tree
species composition calls into
question whether older-growth
conditions can be achieved
without correcting hydrological
conditions.
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5. The Role of Disturbance
Tanner concluded that Ivory-
billed Woodpeckers respond
positively to disturbances as
long as many standing recently
dead, stressed, and dying trees
remained after the disturbance.
Woodpecker activity was usually
greatest two to three years
after the disturbance. This
response indicates that these
disturbances such as fire, wind
storms, flooding, and some types
of timber removal ean produce
the kinds and amounts of boring
insect larvae favored by Ivory-
billed Woodpecker.

Tanner described in detail the
occupation by Ivory-billed
Woodpecker of specific areas in
the Singer Tract associated with
major recent disturbances. He
discussed the role of a major fire
that passed through the Singer
Tract in 1924 and how that may
have influenced the abundance
of dead and dying trees in the
home ranges of several of the
most reliably productive pairs
he closely studied. In addition,
he recounts the observations of
J.J. Kuhn (the State Wildlife
official, who helped locate birds
and assisted James Tanner

with his study) that Ivory-
billed Woodpecker ranges soon
expanded to include the area
through which a 1931 cyclone
had passed. This area contained
substantial dead and dying wood
which remained after salvage
logging. A pair also expanded
their range to the edge of a
1930-31 timber harvest area with
substantial numbers of dead
and dying trees. According to
Kuhn, Ivory-billed Woodpeckers
had been absent prior to these
disturbances, but adults were
observed frequently foraging
within them during 1933 and
1934.

Ice storms, tornadoes,
hurricanes, floods, fires, and
other natural disturbances are
important factors that can lead to
favorable conditions, especially
in older-growth forests. Where
these natural forces occur, they
can create the favorable habitat
needed for the Ivory-billed
Woodpecker as well as providing



for regeneration of shade
intolerant species. However,

the amount of bottomland
hardwood forest in the Southeast
U.S. has been greatly reduced
from its former expanse. In the
Mississippi Alluvial Valley the
reduction is staggering, shrinking
from about 24 million acres
before European colonization

to less than 5 million. Today’s
forest is also predominately
fragmented across the landscape.
It is debatable whether natural
forces alone can provide a
sufficient amount or appropriate
distribution of disturbance.

Small storm events, although
often locally devastating, have
done little regionally to improve
structure in today’s mostly
mid-seral forests. Given the
dominance of mid-seral forest
conditions, storms often are
either too weak to break open
densely stocked stands to

make much difference in forest
structure or they are too strong,
causing stand replacement
events. Hurricanes or large
storms causing catastrophic
damage provide abundant
recently dead and dying wood,
but only temporarily and likely
at the expense of losing many
suitable nesting and roosting
trees. Observations along the
Pearl River, post-2005 Hurricane
Katrina, and along the Trinity,
Neches, and Sabine Rivers,
post-2005 Hurricane Rita, may
provide additional information to
determine the validity of these
assumptions with respect to
forest dynamics and responses
to severe storms. Storms are
important, but we have no control
over their location or intensity.

Although managers have no direct
influence over storms, forests can
be managed in ways that allow
for storm damage more closely
to mimie likely pre-European
settlement effect patterns. The
challenge lies in producing the
effects of large-scale disturbances
where needed within these
smaller isolated forests while
also promoting older-growth
conditions, which require an
emphasis on large trees, large
senescent limbs, and dying wood.

The fact that the appropriate size
of a disturbance patch is unknown
further complicates the issue.

Managers may be able to use
prescribed fire in bottomland
forests to beneficial effect.
Tanner’s data strongly suggest
that fire was a major influence
on which stands were most
productive, in terms of young
produced, within bottomland
hardwood habitat. However,
today the practice of many land
managers is to suppress fires
rapidly in bottomland habitats.
Potentially, this practice should
be replaced by allowing natural
or managed fires to continue
through these areas to stress or
kill trees purposefully.

Another area of uncertainty is

to what extent certain forestry
practices might enhance habitat
conditions for this species. J.J
Kuhn reported to Tanner (1942, p.
46) that about three years after
cutting occurred within a private
holding in the Singer Tract,
Ivory-billed Woodpeckers foraged
in dead and stressed timber

along the edge of the cutover
area. In addition, Tanner wrote
to Richard Pough (Jackson 2004,
pp. 147-148) explaining that he
had observed a similar response
from Ivory-billed Woodpeckers in
taking advantage of the flush of
wood-borers in freshly killed slash
along the edges of the cutover
area. It must be emphasized,
however, that these examples
likely were exceptions. The
Ivory-billed Woodpeckers used
cut-over areas for brief periods

of time, and only where directly
adjacent to extensive older forests
in the Singer Tract. In general,
Ivory-billed Woodpeckers avoided
foraging in extensively cut-over
areas and did not use the slash
and waste on the forest floor in
such areas. Regardless of the
potential for short-term use of cut
stands, Ivory-billed Woodpeckers
disappeared entirely from areas
that had been subjected to
extensive timber harvesting.

Today, forest managers consider
many objectives and use a wide
variety of silvicultural methods.
Some of these are similar to

his recommendations. There
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are two studies investigating

the occurrence and abundance
of wood-boring insects after
different girdling and harvesting
techniques and comparing these
to wood-boring insect occurrence
and abundance in unharvested
stands. These studies can be used
to inform future management
decisions, as needed (see
Appendix D for abstracts).

Beavers (Castor canadensis) are
presently an important source of
disturbance in the MAV. Beavers
historically created large patches
of dead and dying trees due to
prolonged flooding during the
growing season (Kellison et

al. 1998). Today, aggressive
beaver control programs have
been implemented on public and
private lands in this area. Due
to altered hydrology, beavers
often lead to an unpredictable
and disproportionate amount

of mature forest loss, given the
smaller amount (5 million acres
compared to 24 million acres

of estimated pre-European
bottomland hardwood) and

more fragmented condition of
remaining bottom land hardwood
forest patches. Potentially,
beavers could be managed to
provide the sort of disturbance
suggested above.

6. Dead Trees

Providing habitats with mostly
older and larger trees in addition
to larger patches of recently dead
and dying trees on a regular
basis presents a management
challenge, in part because the
appropriate quantity of recently
dead and dying wood to provide is
unknown. Tanner (p. 47) reports
that the areas Ivory-billed
Woodpecker used for foraging

on the Singer Tract contained
thirteen trees per acre with dead
wood (this included live trees
with large dead limbs as well

as entirely dead small trees).
Balancing older forest conditions
with frequent development of
appropriately sized disturbance
patches will be particularly
challenging in today’s fragmented
forest (i.e., <15,000 acres).
Ideally, individuals or pairs of
birds will have the possibility to
find sites with temporary optimal



conditions within the landscape.
If management of larger tracts
of forested land to benefit Ivory-
billed Woodpeckers is needed, it
may require public and private
cooperation.

In many areas, there are
increasing numbers of dead and
dying trees due to changing
hydrological conditions as well
as storm damage. The general
approach in the past was to
salvage log the stand in order

to stimulate regeneration of
more flood-tolerant or drought-
tolerant species, without much
consideration for the importance
of dead and dying trees for many
species of wildlife. This practice
may need to be reconsidered if
Ivory-billed Woodpeckers are
present.

The total number of dead and
dying trees in bottomland forests
today is perhaps less relevant
than the size and ages of those
trees. Potentially, an adequate
flow of dead and dying wood from
large stems (including entire
trees as well as large branches on
still living trees) from one 3-year
period to the next will sufficiently
support desirable wood-boring
beetle larvae. Preliminary data
(Hamel et al. and Pearson et

al; unpublished presentations)
indicate an abundance of large
larvae are produced from
experimentally wounded trees.

If Cerambycid and other wood-
boring insect larvae are a
preferred food, the peak foraging
window is more narrow than

that of other woodpeckers.
Ivory-billed Woodpeckers are
described as seeking beetle larvae
associated with “freshly” dead
sapwood (Tanner). The beetle
larvae found in dead and dying
wood become most available when
the death of the wood is recent
(1-3 years). The Ivory-billed
Woodpecker habitually used its
bill as a wedge to remove bark
from the freshly dead sapwood.
Therefore, the size and time since
death of the tree is important as
well as the amount of available
dead wood. Tanner recognized
the importance of providing dead
and dying trees. He suggested
that areas could be managed

using selection cuts. The harvests
would be focused on healthy,
growing trees and retain dead,
dying, damaged, and otherwise
stressed trees. This would
maintain and potentially improve
the food sources for the Ivory-
billed Woodpecker.

The practice of retaining dead
and dying wood is not viewed as
negatively as it was in the past,
Some public land managers are
experimenting with ways to
provide more dead and dying
wood following some of Tanner’s
suggestions. The amount of
recently dead and dying wood
that should be provided for the
Ivory-billed Woodpecker is still
unclear and may vary among
forest types. The publication
Restoration, Management and
Monitoring of Forest Resources
in the Mississippi Alluvial Valley:
Recommendations for Enhancing
Wildlife Habitat provides
recommended prescriptions
(LMVJV Forest Resource
Conservation Working Group
2007). Additional adaptive
change may be required as more
is learned about the habitat
preferences of the Ivory-billed
Woodpecker.

7. Current Forest Management
In 2003, the Lower Mississippi
Joint Venture Forest Resource
Conservation Working Group
specifically started to address
issues related to the management
of the forest resources within
the Mississippi Alluvial Valley.
Management issues of concern
included management of
existing bottomland hardwood
forest resources, reforestation
of agricultural lands, and
inventory and monitoring of

all these resources. Instead

of placing restrictions on
individual silvicultural practices,
recommendations target defining
certain habitat characteristics
that are necessary to meet

the annual requirements of

the multitude of wildlife

species dependent on these
forest resources. How forest
managers achieve and maintain
these habitat characteristics is
determined by the individual
situation. Objectives are set at
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the landscape level, and guidance
is provided for how to achieve
these objectives with individual
stands. This methodology allows
the manager to apply appropriate
silvicultural practices at the stand
level to meet habitat needs in
each situation. The publication
Restoration, Management and
Monitoring of Forest Resources
in the Mississippi Alluvial Valley:
Recommendations for Enhancing
Wildlife Habitat provides these
recommended objectives and
guidelines. Application of the
recommendations found in the
document forms the backbone of
our approach to the conservation
of potential Ivory-billed
Woodpecker habitat. These
guidelines should be considered
for bottomland systems across
the southeast. There are no
specific guidelines suggested for
other forest types potentially
used by Ivory-billed Woodpecker,
but focusing on other priority
species that depend on mature
forests may lead to proper habitat
conditions (e.g., open pine forests
that are regularly burned).

H. Reasons for Listing/Current
Threats

The final listing notice (32 FR
4001 and 35 FR 8495) did not
contain an assessment of the
primary threats to the Ivory-
billed Woodpecker. A description
of these threats is presented
below; each is classified according
to the five listing/ delisting factors
identified in section 4 of the
Endangered Species Act (“Act”;
16 USC 1531 et seq.)

1. Habitat Loss and Degradation
(Factor A)

The historical decrease in Ivory-
billed Woodpecker numbers
throughout the range appears

to be mainly due to large-scale
reduction and conversion of
forest habitats, though this is not
universally accepted. Essential
features of historical Ivory-billed
Woodpecker habitat included:
extensive, continuous forest
areas, very large trees, and
agents of tree mortality resulting
in a continuous supply of recently
dead trees or large dead branches
in mature trees (Jackson

2002). According to Tanner,



“In many cases [Ivory-billed
Woodpeckers’] disappearance
almost coincided with logging
operations. In others, there was
no close correlation, but there are
no records of Ivory-billed [sic]
inhabiting areas for any length

of time after those have been cut
over.” In addition, before large
scale logging had commenced,
Tanner also commented that

the reduced occurrence of
recently dead and dying wood
was probably responsible for
declines of woodpeckers in the
Singer Tract. Habitat loss has
probably affected Ivory-billed
Woodpeckers since the original
cutting of virgin forest; with some
losses being gradual and others
occurring very rapidly. Jackson
(1989) estimated that by the
1930s, only isolated remnants

of the original southern forest
remained. Forest loss continued
with another period of accelerated
clearing and conversion to
agriculture of bottomland
hardwood forests of the Lower
Mississippi Valley (LMV) during
the 1960s and 1970s. The
combined effect of those losses
has resulted in reduction and
fragmentation of the remaining
forested lands. The conversion
rate of forest to agricultural lands
in some parts of the southeastern
United States has reversed in the
past few years. Currently, many
public and private agencies are
working to protect and restore
forest habitat. Nevertheless,
until more is learned about the
Ivory-billed Woodpecker’s habitat
requirements, the extensive
habitat loss and fragmentation
and the lack of information on
specific habitat requirements
remain a threat to this species.

2. Quer-Utilization for
Commercial, Recreational,
Scientific, or Educational
Purposes (Factor B)

Historical records indicate

that Ivory-billed Woodpeckers
were killed and used for various
purposes by native and colonial
Americans. Collection of Ivory-
bills for scientific purposes has
been documented since the 1800s.
Jackson (2002) presented data
indicating that such collecting
resulted in the taking of over

400 specimens, mostly between
1880 and 1910. Noel Snyder
(2007) concludes that the close
correlation between timber
harvesting activities and the
decline of the Ivory-bill reflected
an increased exposure to poaching
and collecting rather than food
limitation in logged-over forests.
He asserts that direct killing of
Ivory-billed Woodpeckers was

the primary cause for the species’
original decline. Collecting, in
combination with the concurrent
habitat loss likely hastened the
decline of the species, and it is
possible that local populations
could have been extirpated by
collecting. For example, Ivory-
billed Woodpeckers are believed
to have been reduced by excessive
collecting rather than as a result of
the conversion of forest habitats in
a small area of the Suwanee River
region of Florida. In addition,
Tanner indicated that many Ivory-
billed Woodpeckers were killed
merely to satisfy curiosity. The
direct utilization of Ivory-billed
Woodpeckers for commercial,
recreational, scientific or
educational purposes is currently
not a significant threat due to

the current laws protecting the
species (see Factor D), and there is
no recent evidence of take.

3. Disease or Predation

(Factor C)

Little is known regarding the
past or current roles of disease
and predation in the decline of
the Ivory-billed Woodpecker.

No mortality due to disease or
predation has been recorded.
However, there may be future
potential for avian flu, West Nile
Virus or other diseases to impact
Ivory-billed Woodpeckers. Itis
unlikely disease or predation was
a primary factor in the original
decline of the species or in the
current status of the species.

4. The Inadequacy of Existing
Regulatory Mechanisms
(Factor D)

The lack of adequate regulatory
mechanisms may have
contributed to the Ivory-billed
Woodpecker’s original decline.
Currently, existing regulatory
mechanisms appear to be
adequate as the Ivory-billed
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Woodpecker is protected under
the ESA, Migratory Bird Treaty
Act, and state laws.

5. Other Natural or
Anthropogenic Factors Affecting
the Ivory-bill’s Continued
Euxistence (Factor E)

Ivory-billed Woodpecker
populations appear to have

been in a state of continuous
fragmentation and decline since
the early 1800s (Jackson 2002,
Tanner 1942). Early accounts
gave no accurate or definite
estimates of abundance. As
habitat loss progressed, coupled
with collection, population
numbers dwindled, and
fragmentation isolated the
species into diserete communities,
contributing to the decline. Small
population sizes and limited
distributions put species at risk
from naturally occurring events
and environmental factors. While
a substantial amount of habitat is
protected in Arkansas and other
states where recent sightings
have been reported, threats exist
from continued fragmentation
and normal environmental
changes. For example, sporadic
natural events such as tornadoes
or ice storms could destroy

the only remaining nest or

roost trees, or severe weather
conditions could result in nesting
or fledging failures. There is no
information on the number and
genetic health of any remaining
birds. Small populations are
normally at risk from genetic and
demographic stochastic events
(such as normal variations in
survival and mortality, genetic
drift, inbreeding, etc.). Also,
difficulty in confirming and
delineating populations and

the limited basic biological and
ecological information on the
species is an important factor that
currently threatens our ability to
recover the species.

I. Conservation Efforts

1. Conservation Efforts in the
Recent Past

Wherever the Ivory-billed
Woodpecker was reported,

both excitement and action
followed. In the early 1970s,
Sam Houston National Forest in
east Texas proposed to modify



timber harvests on the basis on
three unconfirmed Ivory-billed
Woodpecker sightings by their
staff (Ruediger 1971). These
and other sightings in east Texas
were never widely accepted and
consequently did not stimulate
widespread forest management
changes to promote the welfare
of the Ivory-billed Woodpecker.
Most stories of unconfirmed
sightings have generated no
change in land management
throughout the southeast, though
there have been some local
exceptions.

An unconfirmed sighting of
Ivory-billed Woodpecker in the
White River NWR during the
late 1970s by the head forester
led to a distinct and repeated
emphasis to retain many older-
age-class trees. The emphasis on
larger trees has continued for 30
years and was adopted upon the
purchase of the adjacent Cache
River NWR and the subsequent
acquisition of about 55,000 acres
of former timber company land.
The result is that very large trees
(>30” dbh) are retained in about
200,000 acres of forest. With
staff moves and communication
between Service foresters, this
practice spread to the South
Arkansas Refuge Complex, Holla
Bend NWR, Theodore Roosevelt
Complex, West Tennessee
Complex, Tensas River NWR,
and other NWRs (J. Denman,
pers. comm.).

A well known, but unconfirmed,
1999 sighting in the Pearl River
WMA (WMA) in southeast
Louisiana did prompt the
Louisiana Department of
Wildlife and Fisheries (LDWF)
to modify a prescribed harvest
in an attempt to improve Ivory-
billed Woodpecker foraging
habitat and to attract the birds
for easier observation. In 2002 at
11 sites, ranging from three to 40
acres, chainsaw felling, selective
girdling (25-75%), and chemical
injection was used to fell, kill, or
weaken trees in an attempt to
establish a concentration of beetle
larvae suitable for Ivory-billed
Woodpecker feeding. In August
of 2005, Hurricane Katrina made
landfall near this particular

area, severely impacting the
study site as well as the entire
lower Pearl River drainage
basin. No confirmed Ivory-billed
Woodpecker sightings have been
made in the area.

2. Current Conservation Efforts
Current conservation efforts

in Arkansas have focused on
learning more about the status
and distribution of the species

in the Cache River and White
River drainages; managing public
access to potentially sensitive
sites and directing visitors to
appropriate areas; protection

of land through acquisition of
easements or fee interest; forest
management, reforestation; and
publie education.

Habitat improvement and
restoration may be essential

to the future recovery of the
Ivory-billed Woodpecker should
additional birds or locations of
birds be confirmed. In related
actions, various quantitative
models were developed to
identify the amount and quality
of habitat needed to support
recovery. Additionally, NWR
forest management activity was
carefully reviewed for potential
impacts on the Ivory-billed
Woodpecker.

About 326,000 acres of the Cache
River-White River basin is in
public ownership as national
wildlife refuges, state natural
areas, or state WMA. In
addition, private conservation
interests, primarily TNC and
Ducks Unlimited, hold nearly
20,000 acres. These fee title
ownerships are supplemented
by approximately 52,882 acres

of Wetland Reserve Program
easements administered by the
Natural Resources Conservation
Service. Together these lands
total almost 400,000 acres of
current and future habitat that is
being managed and conserved.

Active forest management
(thinning and other tree cutting)
on Cache River and White
River National Wildlife Refuges
was temporarily suspended
(2005-7) while the existing
forest management plans were
reviewed to ensure that they
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created habitat that best meets
the requirements of the Ivory-
billed Woodpecker. Managers
of the adjacent state lands at
Dagmar and Rex Hancock/Black
Swamp WMAs also established
a temporary moratorium on
harvesting or thinning stands
for forest management. This
short term passive management
was implemented under the
assumption that some birds
were present throughout the
contiguous block of forested
habitat in the lower White

River basin. Current forest
management prescriptions

allow the manager to apply
appropriate silvicultural practices
for individual stands to meet
habitat needs for a wide variety
of target species. The publication
Restoration, Management and
Monitoring of Forest Resources
in the Mississippi Alluvial Valley:
Recommendations for Enhancing
Wildlife Habitat provides these
recommended objectives and
guidelines (LMVJV Forest
Resource Conservation Working
Group 2007).

In 2005 limited morticulture
(stressing/killing live trees)
management was implemented
as an experiment along Bayou
DeView on the Benson Creek
Natural Area, which is jointly
owned by TNC and the Arkansas
Natural Heritage Commission.
Management is similar to what
the LDWF did on the Pearl River
WMA. Four 4-acre blocks were
treated with varying amounts of
tree girdling to create potential
Ivory-billed Woodpecker

feeding habitat and to attract

the birds for observation. The
results are being monitored and
may serve as a pilot for larger
studies in the future. Additional
modified harvesting practices
and morticulture plots have

been developed and established
by the LDWF on WMAs and
Tensas NWR in Louisiana. These
activities are part of ongoing
research the better to understand
dynamies associated with

insect colonization of stressed
trees in bottomland hardwood
forests; potentially informing

the development of Ivory-billed
Woodpecker foraging habitat.



Land acquisitions at Cache River
NWR, in cooperation with TNC,
also provide long-term habitat
benefits for a multitude of species.
This refuge is a regional priority
for additional acreage, primarily
driven by North American
Waterfowl Management Plan
objectives for the mid-continent
mallard population. Since 1995
the Fish and Wildlife Service

has purchased 23,456 acres as
additions to Cache River NWR.
Lands were purchased primarily
using revenue from the Migratory
Bird Conservation Fund, also
known as the Duck Stamp Fund.
The remainder of the lands was
purchased with appropriations
under the Land and Water
Conservation Fund. In 2004 and
2005 they acquired title, options,
or easements on approximately
18,500 acres in the Bayou DeView
area. Reforestation efforts are
underway on much of this land.
All lands were acquired from
willing sellers.

The Natural Resources
Conservation Service has been

a leader in restoring bottomland
hardwood habitat in the lower
White River basin. Since the 2005
announcement of rediscovery of
the Ivory-billed Woodpecker their
Wetland Reserve Program (WRP)
has enrolled 3,601 acres, and

the Wildlife Habitat Incentives
Program has established
easements to reforest or enhance
existing forests on 5,958 acres

of privately owned land. The
Wetland Reserve Enhancement
Program is committed to
supplemental tree planting on
1,000 additional acres of WRP
lands.

The Fish and Wildlife Service’s
Partners for Fish and Wildlife
Program committed $1 million in
support of habitat improvement
activities on private lands in
Arkansas and Louisiana. In 2005,
996 acres were enrolled in and
reforested by this program in and
around the Big Woods. In 2006,
an additional 1,362 acres were
planted in the same area.

A central database has been
established where all Ivory-
billed Woodpecker sightings can
be reported (http://www.birds.

cornell.eduw/ivory/identifying/).
In May 2005 three “Town

Hall” meetings were held in

the communities of Brinkley,
Stuttgart, and Augusta to
provide information on the
announcement of rediscovery
and the first steps which are
expected to be taken towards
recovery. Concerns over potential
land acquisition plans, impacts
on public use, and questions
about the natural history of

the species were answered. In
Arkansas, the Corridor of Hope
serves as an important method
of communicating with the local
community in the lower White
River basin. Other outreach
efforts include interpretive
materials on how to identify an
Ivory-billed Woodpecker, where
to report sightings, informational
signage, and interpretive
programs.

The surveys and related research
will be adapted as more is learned
about the locations and habits

of the Ivory-billed Woodpecker.
Surveys have been made in other
portions of the historical range in
east Texas, Louisiana, Mississippi,
Alabama, South Carolina, North
Carolina, Tennessee, Illinois,
Georgia and Florida.

3. Summary of Conservation
Efforts

Conservation efforts to date
have been directed towards
confirming the existence of the
species in multiple locations as
well as Arkansas and taking
initial habitat improvement and
restoration actions.

The principal conservation
actions included improving and
expanding the survey effort in
Arkansas, as well as in other
formerly occupied locations,

and describing potential habitat
sufficiently, so that the most
likely locations for other possible
existing populations may be
identified and surveyed. Current
management practices were
evaluated and modified as needed.
Public outreach and education
was conducted.

The announcement of rediscovery
generated significant interest on
the part of the public and national
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and international conservation
organizations. There was strong
support for taking the necessary
steps to assess population status,
delineate habitat, and determine
the proper management actions
needed for recovery. Subsequent
controversy over the evidence
supporting the announcement did
not reduce the necessity for these
initial actions, most of which are
complete.

Research, modeling, and habitat
inventory projects have been
undertaken to understand

the distribution of potential
habitat better, and to enhance
the methods used to detect
Ivory-billed Woodpeckers. In
addition, models focused on
foraging energetics, habitat
characterization and assessment,
and potential population viability
are being developed (see
Appendix D for abstracts).

J. Biological Constraints and
Needs

The most significant biological
constraint to recovery of this
species is that the population,
where there may be one, is

very small, and individuals are
extremely difficult to detect with
any degree of certainty. The
species is so rarely reported that
learning more about the species
and its habitat requirements and
basic aspects of its ecology will be
the primary interim conservation
action.

The capacity of such a small
population to recover and
multiply is unknown, though
examples of successful increases
in numbers exist in other species.
(Komdeur 2002).

Clutch sizes in the Ivory-billed
Woodpecker range from 1-6 eggs
but more typically consist of 2 to
4. Incubation is by both sexes
and takes about 20 days. Both
adults feed the young for a period
of about 35 days and the young
may be fed by the parents for

an additional two months. Life
span has been estimated to be

in excess of 10 years, although
this is also not known for certain.
In sum, our current knowledge
of the species suggests that

the relatively low reproductive



capacity of the species may
require many years for significant
population growth.

Protocols for captive breeding

of this species are also poorly
understood. Significant work
with surrogate species, such as
the Magellanic Woodpecker may
be needed. This effort would take
some time since there is currently
no person or institution engaged
in the captive breeding of large
woodpeckers.

To the best of our knowledge,

the species requires large tracts
of forested habitat (several
thousand acres per breeding
pair) with large portions of the
tract containing large trees for
feeding, nesting and roosting.

On some public lands within

the historical range, forests are
in suitable or close to suitable
condition, though still highly
fragmented. Conditions continue
to improve on many public

lands as the forest ages. Most
contemporary public forests

are only beginning to approach
the older forest conditions we
think suitable for Ivory-bills,

and they may have insufficient
large, dead, and stressed trees.
In addition, major gains in
recovering this species potentially
require the cooperation of private
landowners. In the southern U.S.
89% of the forests are privately
owned. (Appendix I).

Il. Recovery

A. Recovery Strategy

Our understanding of most
aspects of the ecology and
biology of the Ivory-billed
Woodpecker is limited. It has
proven extremely difficult to
locate or relocate individuals
despite extensive survey efforts.
Much of what is known is derived
from James Tanner’s studies

on one small population and
Tanner’s range-wide evaluation
of reports and habitat availability.
Other information comes from
knowledge of other Campephilus
species, woodpeckers in general,
interpretations of photographs,
and anecdotes gathered by other
observers. The current strategy
must focus first on locating

and confirming the presence of
individuals. Then we can add to
our knowledge about the ecology
and biology of the species once a
population is identified, providing
a feasible approach to habitat
protection, given its potential
presence.

Our poor understanding of the
species has focused the recovery
strategy largely on learning more
about the species status and
ecology rather than undertaking
specific habitat management
actions. Habitat management
and land protection efforts are
important, but the major focus is
learning more about where the
birds may persist, then examining
those habitats to reveal ways

in which specific conservation
actions could be developed. Many
of the potential recovery actions
will be made only where a nest

or roost is located or where there
are new multiple sightings, video,
physical evidence, or a picture of
a bird.

Spatially explicit, objective, and
measurable population goals have
not been identified. However,
those goals are recognized as

a key part of future recovery
efforts. Habitat modeling and
other analysis tools have been
completed for Arkansas and
other parts of the species’ range.
These models inform search
efforts and broadly identify
potential areas for conservation.
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Population modeling has provided
an indication that the persistence
of the Ivorybill in low numbers
throughout its range is possible
(Mattson et al 2008).These efforts
will help inform the development
of spatially explicit, objective

and measurable population and
habitat goals for future recovery
plans.

B. Recovery Goal

The goal of the Ivory-billed
Woodpecker recovery program
is to locate, protect, and

increase existing populations
and associated habitat and to
recover the species to the point
at which it can be downlisted
from endangered to threatened
status, and ultimately to remove
it completely from the Federal
list of threatened and endangered
species. This goal is consistent
with current requirements for all
listed species.

C. Recovery Objectives

This recovery plan identifies
many interim actions needed to
achieve long-term viability for the
Ivory-billed Woodpecker and to
accomplish these goals. Recovery
of the Ivory-billed Woodpecker
focuses on the following
objectives:

1. Identify and delineate any
existing populations

2. Identify and reduce risks to
any existing population,

3. Protect and enhance suitable
habitat once populations are
identified, and;

4. Reduce or eliminate threats
sufficient to allow successful
restoration of multiple
populations when those
populations are identified.

The emphasis in this recovery
plan on documenting and
conserving viable populations
in the historical range is based
upon two widely recognized and
scientifically accepted goals for
promoting viable populations of
listed species. These goals are:

1. the creation of multiple
populations so that a single or
series of catastrophic events
does not result in species
extinction; and



2. the increase of population size

to a level where the threats
from genetic, demographic,
and normal environmental
uncertainties are diminished
(Mangel and Tier 1994,
National Research Council
1995, Tear et al. 1995,

Meffe and Carroll 1994).

By maintaining population
numbers and viable breeding
populations at multiple sites,
the species will have a greater
likelihood of achieving long-
term survival and recovery.

D. Recovery Criteria

At present, the limited

knowledge on the population
abundance, distribution, habitat
requirements, and biology of the
Ivory-billed Woodpecker prevents
development of more specific

recovery criteria. The following
interim criteria will lead us to
the development of more specific,
quantifiable eriteria that should
be met before considering the
delisting of this species:

1.

Potential habitats for any
occurrences of the species are
surveyed.

. Current habitat use and needs

of any existing populations are
determined.

. Habitat on public land where

Ivory-bills are located is
conserved and enhanced. If
needed, additional acreage is
acquired from willing sellers
and listed in the public habitat
inventory.

. Habitat on private lands is

conserved and enhanced
through the use of voluntary
agreements (e.g., conservation
easements, habitat
conservation plans) and public
outreach.

. Viability of any existing

populations (numbers, breeding
success, population genetics,
and ecology) is analyzed.

. The number and geographic

distribution of subpopulations
needed to create conditions
favorable to a self-sustaining
metapopulation and to evaluate
habitat suitable for species re-
introduction is determined.

E. Recovery Actions

The primary interim actions
needed to determine explicit
recovery criteria and ultimately
to achieve recovery criteria and
accomplish delisting/downlisting
recovery goals are:

1. population surveys and
monitoring in the historical
range where habitat and
sighting information indicate
potential for the presence of
the species,

2. habitat inventory and
monitoring in the historical
range of the species,

3. population and habitat
modeling to facilitate survey
efforts and to inform potential
management actions,

4. research directed at testing
biological assumptions

otherwise implicit in modeling

and management actions,

5. landscape characterization and

assessment of the Mississippi
Alluvial Valley and other areas
of the historical range,

6. conservation design aimed at
defining the spatially explicit
landscape conditions needed to
support the species,

7. education and outreach on the
conservation of the species,

8. management of public use
in areas where the species
is known to occur to avoid
possible adverse impacts from
intense public use, and

9. management of rediscovered
populations and forested
habitats to aid recovery.

F. Total Estimated Cost of Recovery
Our limited knowledge of the
Ivory-billed Woodpecker’s
occurrence and distribution as
well as of necessary long-term
actions precludes any informed
estimate of recovery costs for

the species. See Appendix C for
recovery expenditures to date.

G. Narrative Outline of

Recovery Actions

1. Population Surveys and
Monitoring
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a. Ivory-hill surveys were
initially focused in the
Cache and White river
basins. Surveys have
been completed there and
elsewhere in the historical
range. Survey protocols
have been developed,
and state search groups
have been formed. A
sightings database is being
maintained by Cornell
Laboratory of Ornithology.
Criteria for evaluating
encounters were developed
for that information (see
Appendix F);

i. Asurvey design
developed for search
efforts throughout the
range is adaptive, uses
ancillary data (e.g.,
previous sightings,

output from biological
models, distribution
of stressed or dying
trees), and results

in consistent survey

methodology. Search
teams used a sampling
design provided by the
University of Georgia
(see Appendix F). This
design, if birds are
detected, will allow
determination of the
probability of species
detection based on
survey effort, search
area, and population
size.

ii. Searches have been
conducted throughout
many areas in the
historical range,
including the Cache and
White river basins, by
state-based groups.

iii. Ivory-billed Woodpecker
survey and monitoring
technologies were
developed (including the
use of helicopter surveys).
See Appendix F.

b. If birds are located, develop
monitoring protocols to
assess population size and
trend.



2. Habitat Inventory and

Monitoring

Additional Ivory-bill habitat
inventory focused primarily

in the Cache and White river
basins. Coordination and
implementation of a multi-
scale habitat inventory and
monitoring program are
needed in other parts of the
historical range where sighting
information indicates presence
of the species.

a. Develop additional protocols
and techniques, as needed,
for habitat inventory and
monitoring program.

i. Refine ground-based
forest inventory
protocols which will
identify characteristics
important to Ivory-billed
Woodpecker, including
disturbance history.

ii. Conduct additional
remote sense-based
(e.g., LIDAR, ASTER)
forest inventories to
augment ground-based
habitat inventories.

b. Priority search areas
were identified by state
search groups. Prioritize
additional search areas
throughout the historical
range in cooperation with
state search groups.

c. Conduct habitat inventory
and monitoring using both
ground-based techniques
and remote technologies, as
needed. Forest inventories
in the Cache and White
River basins were
completed. As needed,
conduct forest inventories
in priority areas throughout
the range.

d. Develop a web-based, forest
inventory geodatabase to
consolidate and archive
data. This task would allow
web-based connection
with other bird monitoring
databases.

e. Assess the efficiency and
effectiveness of forest
management prescriptions

intended to increase
foraging habitat.

3. Population/Habitat Models

To facilitate survey efforts and
inform potential management
actions, there is a need to
develop quantitative population
and habitat relationship
models. These models should
address landscape-quality

and site-quality factors
presumed to limit Ivory-billed
Woodpecker populations.
Models and risks of uncertainty
will be presented as testable
hypotheses. Habitat-specific
parameters will be based on
currently available information,
research results, new data, and
expert opinion. See Appendix
D for description of model
development.

a. As needed, refine the Cache
and White river basin
Ivory-billed Woodpecker
population-habitat model
for application at larger
spatial scales (e.g., MAYV,
rangewide). The outputs
from this model would be
used to:

1. develop a Mississippi
Alluvial Valley
population/habitat
model;

2. guide the development
of forest inventory/
monitoring programs;

3. facilitate landscape
characterizations and
assessments; and

4. refine forest
management to
reach Desired Forest
Conditions if needed.

b. Refine, as needed, the
range-wide potential
occupancy model to
facilitate search efforts
across the southeastern
portion of the United
States.

¢. When birds are confirmed,
develop estimates of
populations using life table
methodology and data on
available habitat quality and
use.
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d. Develop, as needed, a
population viability model
(currently a theoretical
model is available).

4. Assumption-Driven Research

Given the limited information
available, certain assumptions
are necessary to establish
management guidelines.
Research directed at testing
the biological assumptions
otherwise implicit in
management actions is
necessary. The following
tasks are designed to test
assumptions implicit in
biological goals, objectives,
and the biological response
presumed to oceur from
management actions.

a. Compile and summarize
additional literature.

b. Assess causes of tree
mortality, decay rates,
and stand-replacement
processes on the assumption
that cavities, foraging
habitat, and/or prey may be
limiting factors for Ivory-
billed Woodpecker and that
these can be evaluated by
gathering information on
tree mortality.

i. Gather information on
naturally-occurring
tree mortality, snag
formation, and decay
rates across elevation
gradients, hydrologic
regimes, and soil classes.

ii. Gather information
on tree mortality and
snag formation as
a result of “typical”
silvicultural treatments
(e.g., thinning) across
elevation gradients,
hydrologic regimes, and
soil classes.

c. Assess the relationship of
tree mortality to forage
availability. This is a focus
of current studies.

i. Gather information
on wood-boring insect
populations, life history,
and natural densities
and on factors which



contribute to their
density, richness and
abundance (e.g., tree
mortality, decay rates).

ii. Gather data on tree
species mortality and
decay rates and on
beetle densities at
different dead and dying
tree stand volumes
and where “artificial”
silvicultural treatments
(e.g., girdling, injection)
are used. Collect this
data across elevation
gradients, flooding
regimes, and soil classes.

d. Expand and re-examine
research priorities when
active nest trees are
discovered and/or when
other appropriate reports
oceur.

e. Investigate the
ecology of Ivory-billed
Woodpecker through
detailed investigations
of appropriate surrogate
species.

f. Disseminate research
findings via symposia and
peer-reviewed publications.

. Landscape Characterization
and Assessment

The ability of the Mississippi
Alluvial Valley to support
recovery populations is
unknown. The capacity of
other habitats within the
historical range to support
recovery populations is also
unknown. The following tasks
are intended to characterize
the ability of the Cache/
Lower White River basin

and the Mississippi Alluvial
Valley Bird Conservation
Region to support Ivory-billed
Woodpecker populations based
on current and/or projected
landscape and site quality
conditions. Additionally, these
tasks will allow assessment of
other parts of the species range
in terms of their capability

to support Ivory-billed
Woodpeckers. Abstracts of
these studies are provided in
Appendix D.

a. Conduct an assessment of
the extent and distribution
of foraging habitat (e.g.,
stressed and dying trees)
within the Cache and Lower
White River basins based
on high resolution, color
infrared aerial photography.

b. Develop forest type maps
of the Cache and Lower
White River basins using a
hydrogeomorphic (HGM)
model augmented with
fall 2004 and 2006 high
resolution color infrared
aerial photography, ground
survey data, multi-spectral
satellite data and any other
available data.

c. Analyze 1938 Singer
Tract aerial photography
for a retrospective
look at Tanner’s data
using new ancillary
data and technologies
(e.g., stereoscopie photo
interpretation SURRGO
soils data, Saucier
geomorphology data) and
any other available data.
Compare it with 1940
Lower White River basin
aerial photography.

d. Assess “suitable” habitat
across the MAV and the
historical range based
on the application of
biological models to
currently available data
sets (e.g., FIA, NLCD,
aerial photography, LIDAR,
Cornell mobile search
teams)

e. Use data obtained by
remote sensing (e.g.,
ASTER, LiDAR) and
population habitat models
to identify forested habitat
conditions that attract
and support Ivory-billed
Woodpecker, then ground-
proof the results.

f. Conduct a hydrogeomorphic
assessment of existing
and potential wetland and
upland habitats of the MAV.

6. Conservation Design

At this time, spatially
explicit, objective and
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measurable population and
habitat objectives cannot be
determined for the Ivory-
billed Woodpecker but will be
needed to support decision-
making for conservation and
management of the species.
These tasks are designed to
establish biological objectives
(population and habitat) as
determined by biological
models. This information will
be used to develop spatially
explicit models that define
the landscape conditions
believed to support Ivory-billed
Woodpecker populations.

a. Establish population
goals and objectives when
appropriate information is
available.

b. Establish habitat goals
and objectives to support
population goals and
objectives when appropriate
information is available.
Habitat goals at all spatial
scales would consider
management, protection,
and restoration of extant
southern (bottomland)
forests.

c. Develop, as needed, any
additional forest restoration
and management guidelines
(Desired Forest Conditions)
designed to support
population goals.

d. Refine habitat management
guidance for Ivory-billed
Woodpecker.

e. Produce maps and
technical documents (e.g.,
management guidelines)
that land managers
and planners can use to
implement conservation
programs across multiple
spatial scales.

f. Develop decision-support
tools based on biological
models that facilitate the
delivery of conservation
programs by maximizing
the biological and cost
efficiency of management
actions.



7. Education and Outreach

The 2005 announcement that
an Ivory-billed Woodpecker
had been encountered in

the Big Woods of Arkansas
generated a substantial
amount of interest among the
public. Information for the
general public and numerous
stakeholders involved or
concerned with the recovery
of the species have been
developed. Community-
based programs to enhance
opportunities to learn about
and promote the conservation
of the species and its habitat
have been provided in
cooperation with partners. The
purpose of these tasks is to
convey a consistent message
regarding recovery efforts
and to facilitate those efforts
through public awareness and
education.

a. Communication plans
and strategies have
been developed and
implemented. Ensure that
continuing communications
address the need for
information at various levels
and for various stakeholders
(e.g., birdwatchers, local
citizens, government
agencies, industry).

b. Outreach tools to help
private landowners and
land managers must be
developed. See Appendix G.

c. Species identification
brochures have been
developed and distributed.
Monitor future need for
these products and provide
them where needed.

d. Coordinate and cooperate
with the government of
Cuba regarding the status
and recovery of the Cuban
population of the Ivory-
billed Woodpecker.

8. Public Use and Access in

Occupied Habitat

Due to the potential for
adverse impacts resulting
from intense public interest,
guidelines were developed to
manage public use where birds

are possibly located. Initially,
a portion of the Cache River
NWR was closed temporarily,
then full access was managed
via permit. No restrictions
currently exist. See Appendix
G. These actions should be
discussed and applied, as
needed, where roosting or
nesting birds are documented
or a bird is confirmed.

a. Develop guidelines for
public use and other
activities in Ivory-billed
Woodpecker habitat.
Develop additional
guidelines, as needed, on
the types of use including
the timing, amount, and
nature of activities near
roost or nest trees and
foraging habitat.

b. Develop public access and
viewing points such as
boardwalks, towers, blinds,
and platforms.

. Management of Populations

Increased interest on the part
of researchers will require the
development of research and
monitoring protocols to assure
that adverse impacts are
minimized.

a. Protect occupied habitat
and priority lands needed
for recovery.

i. Acquire additional
acreage from willing
sellers and list it in the
public habitat inventory,
if needed.

ii. Acquire additional
area through
voluntary agreements
(e.g., conservation
easements, habitat
conservation plans)
and public outreach to
facilitate appropriate
management actions, if
needed.

b. Develop guidelines for
monitoring Ivory-billed
Woodpecker nesting,
roosting, and feeding
behavior (e.g., permitting
procedures, procedures for
researchers).
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. Assess the need for

intervention to enhance
reproductive success,
productivity and survival.

. Determine the genetic

health and viability of the
population.

. Implement reforestation

activities and forest
management practices
to benefit Ivory-billed
Woodpecker habitat.

. Use decision-support

models and other biological
planning tools to determine
the need and location of
additional land protection
measures.



lll. Implementation
Actions

Recovery plans are intended to
assist the U.S. Fish and Wildlife
Service and potential Federal,
state, and private partners in
planning and implementing
actions to recover and/or protect
endangered and threatened
species. The Implementation
Schedule that follows lists the
initial recovery actions completed
and planned for the Ivory-billed
Woodpecker. It is a guide for
meeting the recovery goals
outlined in this plan. Parties
with authority, responsibility, or
expressed interest to implement
a specific recovery action are
identified in the Implementation
Schedule. When more than one
party has been identified, the
proposed lead party is indicated
by an asterisk (*). The listing of
a party in the Implementation
Schedule does not require that
the identified party has agreed
to implement the action(s) or to
secure funding for implementing
the action(s). However, parties
willing to participate may benefit
by being able to show in their
own budgets that their funding
request is for a recovery action
identified in an approved recovery
plan and is therefore considered
a necessary action for the overall
coordinated effort to recover the
Ivory-billed Woodpecker.

Section 7 (a)(1) of the
Endangered Species Act (ESA)
directs all federal agencies

to utilize their authorities in
furtherance of the purposes of the
ESA by carrying out programs
for the conservation of threatened
and endangered species. Any
expenditures by identified
agencies/partners will be
contingent upon appropriations
and other budgetary constraints.
Expenditures for completed

tasks and research projects are
included in Appendix C.

Abbreviations and Acronyms Used in the Following Table

A
ACOE
AGFC
ANHC
AMWPT
CLO
Coop.
CSU
E

EA
ES
FWS
FY
GOV
K
LDWF
M
MAV
MB
NASA
NGO
NRCS
NWR
NWRC
PVT
R2

R4

RE
RF

RT
Smith.

States

TNC
UAR
UGA
UID
UMD
Unk
UNI
USDA
FS
USGS

Factor A of reasons for listing (see Section H)
U.S. Army Corps of Engineers

Arkansas Game and Fish Commission

Arkansas Heritage Commission

Arkansas Multi-Agency Wetland Planning Team
University of Cornell Laboratory of Ornithology
USGS cooperative research unit with a university
Colorado State University

Factor E of reasons for listing (see Section H)
FWS, External Affairs

FWS, Field Office

U.S. Fish and Wildlife Service

Fiscal Year

Other local, state, and Federal agencies
Thousand dollars

Louisiana Department of Wildlife and Fisheries
Million dollars

Mississippi Alluvial Valley

FWS, Migratory Birds

National Aeronautics and Space Administration
Non Governmental Organization

USDA, Natural Resources Conservation Service
FWS, National Wildlife Refuge

U.S. Geological Survey, National Wetlands Research Complex
Private landowners

FWS, Southwest Regional Office, Albuquerque
FWS, Southeast Regional Office, Atlanta

FWS, Realty

FWS, Refuges

Recovery Team

Smithsonian Institution, Museum of Natural History,
Department of Vertebrate Zoology

State wildlife agencies within Ivory-billed Woodpecker
historical range

The Nature Conservancy
University of Arkansas
University of Georgia
University of Idaho

University of Maryland
Unknown

University researchers

U.S. Department of Agriculture
USDA Forest Service

U.S. Geological Survey
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Table 1. Implementation Actions

(*denotes lead agency)

Task description

Threat

Responsible Organization
FWS

Other

Status and Comments

Complete and implement protocols and E R4, R2, ES CLO*, States | Initial protocols and
procedures for recording, classifying, procedures are completed.
and responding to reported lvory-billed The sightings database
Woodpecker sightings. is established and will be
updated by CLO.
Develop teams to rapidly assess the E R4,R2,ES, |CLO*, States | State Search Groups perform
veracity of sightings in other areas. RF this task
Develop a repository for all previous E R4, ES CLO* Completed
sightings.
Develop survey designs for search efforts | E R4, ES UGA, USGS- | Completed
throughout the range. UGA Coop.
Determine the probability of species E R4, ES USGS-UID Completed
detection based on survey effort, search Coop., CLO
area and population size.
Implement searches in the Cache and E R4, ES, RF | See notes Numerous partners are
White River basins. involved in the search.
Implement range-wide searches based on | E R4,R2,ES, | States, CLO, | Completed, additional
priority areas defined in the habitat tasks. RF NGOs searches will be completed
with partners as necessary
Develop state-based implementation E R4, ES,R2 | States, CLO
groups.
Enhance existing and develop new Ivory- | E R4, ES CLO, USGS Complete as needed
billed Woodpecker survey and monitoring
technologies.
Develop monitoring protocols to assess E R4, ES UNI Implementation of this task
population size and trend. depends on search results.
Develop ground-based forest A AE States, NGOs | Costs are negligible since the
inventory protocols which will identify task is already a part of staff
characteristics important to lvory-billed duties.
Woodpecker, including disturbance
history.
Conduct remote sense-based (e.g., LIDAR, | A R4,R2,ES, |[USGS, UMD, | Initialinventories are
ASTER) forest inventories to augment MB*, RF NASA, completed
ground-based habitat inventories. States, NGOs
Prioritize search areas in the Cache and AE R4, ES, RF, | State of Completed
White River basins. MB* Arkansas,
CLO, TNC
Prioritize search areas throughout the AE R4, R2, ES, | States, CSU, | Completed
historical range using information from RF, MB* USGS-CSU
expert opinion and tasks Coop.
Conduct forest inventories in the Cache A R4, ES, RF*, | State of Completed
and White River basins. MB* Arkansas
Conduct forest inventories in priority AE R4, R2, ES*, | States, Perform as needed.
areas throughout the range. MB, RF NGOs, PVT
Characterize and assess the adequacy of | A R4, ES, AGFC, TNC, [ Completed
foraging habitat in the Cache and White MB*RF CLO
River Basins.
Consolidate and archive data. A RF, MB* States
Assess the efficiency and effectiveness of | A R4, ES, USGS, USFS, | Complete as needed
forest management prescriptions intended MB*, RF ANHC, LDWF,
to increase foraging habitat. AGFC
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(*denotes lead agency)

Task description Threat | Responsible Organization | Status and Comments
FWS Other
Express Tanner’s Ivory-billed Woodpecker | E R4, ES, MB* | UGA, USGS- | Study is being completed. See
study conclusions for the Singer Tract UGA Coop., | AppendixD
population as an energetic foraging model. USFS, NWRC
Develop a Cache-White River basin E R4, ES, MB* | RT Complete as needed.
Ivory-billed Woodpecker population-
habitat model to guide forest inventory
and monitoring programs and to facilitate
landscape characterizations and
assessments.
Refine the Cache and White River basin E R4, ES, MB* | RT, CSU, Data have been developed in
Ivory-billed Woodpecker population- USFS, CSU- | conjunction with other tasks.
habitat model for application at larger Coop.
spatial scales (e.g., MAV, range-wide).
Develop a range-wide potential occupancy | E R4,R2,ES, | States, CSU, | Research project is being
model to facilitate search efforts across RF, MB* USGS-CSU completed, see Appendix F
the southeastern portion of the United Coop.
States.
Develop estimates of the possible existing | E R4, ES UAR Complete as needed
population using Life Table methodology
and information on available habitat and
territory size.
Develop a Population Viability Model. E R4, ES,MB | USGS-UGA | AppendixD
Coop.
Summarize and compile the existing A E R4, ES, MB | Smith. Complete
literature into a database.
Gather information on naturally-occurring | A R4, ES, USGS, USFS,
tree mortality, snag formation, and MB*, RF ANHC, LDWF,
decay rates across elevation gradients, AGFC
hydrologic regimes, and soil classes.
Gather information on tree mortality and A R4, ES, USGS, USFS,
snag formation as a result of “typical” MB*, RF ANHC, LDWEF,
silvicultural treatments (e.g., thinning) AGFC
across elevation gradients, hydrologic
regimes, and soil classes.
Gather data on tree species mortality A R4, ES, USGS, USFS, | Experimental treatments
and decay rates and on beetle densities MB*, RF ANHC, LDWF, | completed, data collection and
at different dead and dying tree stand AGFC analysis is continuing
volumes and where “artificial” silvicultural
treatments (e.g., girdling, injection) are
used. Collect this data across elevation
gradients, flooding regimes, and soil
classes.
Expand and re-examine research priorities | E R4, ES, MB, | RT, CLO Complete as needed
when active nest trees are discovered. RF
Investigate the ecology of Ivory- E R4, ES States, UNI, | See AppendixD
billed Woodpecker through detailed The Walt
investigations of appropriate surrogate Disney Co.
species.
Conduct an assessment of the extent A ANHC NWRC* Completed
and distribution of foraging habitat (e.g.,
stressed and dying trees) within the Cache
and Lower White River basins based
on high resolution, color infrared aerial
photography.
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(*denotes lead agency)

Task description Threat | Responsible Organization | Status and Comments
FWS Other
Develop forest type maps of the Cache A R4, ES, MB | ANHC*, Completed
and Lower White River basins using a USGS, ACOE,
HGM model augmented with fall 2004 AMWPT
and 2006 high resolution color infrared
aerial photography, ground survey data,
multi-spectral satellite data and any other
available data.
Analyze 1938 Singer Tract aerial A R4, ES, MB, | NWRC*, Study being completed.
photography for a retrospective look at RF LDWF Extend to other portions of the
Tanner's data using new ancillary data and historical range as needed to
technologies. Compare it with 1940 Lower inform habitat management.
White River basin aerial photography.
Assess “suitable” habitat across the A R4,R2,ES, | CSU*, USFS, | Completed
MAV and the historical range based on MB* RT, ACOE,
the application of biological models to ANHC
currently available data sets.
Use data obtained by remote sensing A R4, ES, NWRC*, Basic data gathered
(e.g., ASTER, LiDAR) and population MB*, RF NASA, UMD
habitat models to identify forested habitat
conditions that attract and support lvory-
billed Woodpecker, then ground-proof the
results.
Conduct a hydro-geomorphic assessment | A R4, ES, MIB, | ANNHC*, Completed
of existing and potential wetland and RF USGS, ACOE
upland habitats of the MAV.
Establish population goals, objectivesand | E RF States Complete as needed
timelines for the species’ historical range.
Establish habitat goals, objectives, and AE R4, R2, ES*, | RT, States Selected members of the RT
timelines to support population goals, MB, RF will assist. Costs are largely
objectives, and timelines. for RT members’ time and
travel and for workshop
development. Complete as
needed.
Develop forest restoration and A R4,R2, ES, | States, USFS, | Completed.
management guidelines (Desired Forest MB*, RF ANHC, TNC,
Conditions) designed to support population USGS, PVT,
goals. NRCS
Refine habitat management guidance for A R4,R2, ES, | States, USFS, | PVT partners include private
Ivory-billed Woodpecker. MB*, RF ANHC, TNC, [ timber companies.
USGS, PVT,
NRCS
Produce maps and technical documents A R4, ES, MB* | USGS, USFS | Costs for this task will continue
(e.g., management guidelines) that land until recovery is completed.
managers and planners can use to These tools are part of larger
implement conservation programs across bird conservation initiative.
multiple spatial scales.
Develop decision-support tools based on A MB* USGS Models will be internet-based
biological models that facilitate the delivery and refined annually as habitat
of conservation programs by maximizing management and restoration
the biological and cost efficiency of occurs. These tools are part
management actions. of larger bird conservation
initiative.
Develop an outreach plan and strategy A EA*R4,R2, | RT-Outreach | Tasks and Funding are based
which addresses community-based ES, MB, RF, | Team on potential discoveries
programs that promote conservation of the AFGC in other states, requiring

species and its habitat.

additional outreach.
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(*denotes lead agency)

Task description

Threat

Responsible Organization
FWS

Other

Status and Comments

Communication plan and strategy A E R4, ES, EA | RT-Outreach | Tasks and Funding requests
addresses the need for information Team are based on potential
at various levels and for various discoveries in other states,
stakeholders (e.g., birders, local citizens, requiring additional outreach.
government agencies, industry).
Develop outreach tools to help private A R4, ES,EA | RT-Outreach | Tasks and Funding requests
landowners and land managers. Team are based on potential
discoveries in other states,
requiring additional outreach.
Develop and distribute species E R4, R2,ES, |RT-Outreach [ Tasks and Funding requests
identification brochures. RF, MB, EA | Team, NGOs, [ are based on potential
States discoveries in other states,
requiring additional outreach.
Coordinate and cooperate with the E CLo* NGO action
government of Cuba regarding the status
and recovery of the Cuban population of
Ivory-billed Woodpecker.
Develop guidelines on the types of use E RF, MB UNI, States | Guidelines will be assessed
and the timing and amount of activities continually based on findings
in the vicinity of roost or nest trees and and species status.
foraging habitat.
Develop public access and viewing points | E R4, R2, ES, The current focus is on the
such as boardwalks, towers, blinds and MB, RF NGOs, States | Cache and White River NWRs.
platforms.
Completed
Protect occupied habitat. A R4, R2, ES, | States, Complete additional land
RF NGOs, PVT acquisition, protection, and
management as needed
Develop guidelines for monitoring lvory- E R4, R2, ES, | States, CLO | Initial protocols have been
billed Woodpecker nesting, roosting and RF, MB developed and will be
feeding behavior. reviewed annually or as
needed.
Assess the need for intervention E R4, ES*, MB | CLO, NGOs This depends on locating
to enhance reproductive success, birds for possible captive
productivity and survival. propagation. Partners such
as the San Diego Zoo will be
consulted.
Determine the genetic health and viability | E R4, ES UNI Costs are unknown and
of the population. depend on obtaining
appropriate biological material.
Implement reforestation activities and A R4, R2, RF States, Complete where needed
forest management practices which will NGOs, NRCS, | or as a part of current bird
benefit Ivory-billed Woodpecker and its PVT conservation initiatives.
habitat.
Use decision-support models and other AE RE NGOs Complete where needed
biological planning tools to determine or as a part of current bird
the need and location of additional land conservation initiatives.
protection measures.
Protect priority lands identified in task. A E RE NGOs, PVT Some examples for protecting

land are fee purchases,
easements, USDA agreements,
and voluntary landowner
agreements. Current
conservation initiatives can
incorporate this task.

34




IV. References

Allen, A. A. 1939. Ivory-billed Woodpecker. Pages 1-12 in Life Histories of North American Woodpeckers (A.
C. Bent, ed.). U. S. National Museum Bulletin 174.

Allen, A. A. and Kellogg, P P. 1937. Recent Observations on the Ivory-billed Woodpecker. Auk 54:164-184.

American Ornithologists’ Union. 1983. Check-list of North American Birds. Sixth edition. Allen Press, Inc.,
Lawrence, Kansas. 877 pp.

Brown, C.R., C. Baxter, and D. N. Pashley. 1999. The Ecological Basis for the Conservation of Migratory
Birds in the Mississippi Alluvial Valley. Pages 1-22 in Strategies for Bird Conservation: The Partners

in Flight Planning Process (R. Bonney, D. N. Pashley, R. J. Cooper, and L. Niles, eds). Cornell Lab of
Ornithology, Ithaca, New York. http://birds.cornell.edu/pifcapemay.

Burleigh, T. D. 1958. Georgia Birds. University of Oklahoma Press, Norman, Oklahoma.

Collinson, J. M. 2007. Video Analysis of the Escape Flight of Pileated Woodpecker Dryocopus pileatus:
Does the Ivory-billed Woodpecker Campephilus principalis Persist in Continental North America? BMC
Biology 5:8. [online] URL: http://www.biomedcentral.com/1741-7007/5/8.

Corning, H. 1929. Pages 40-83 in Journal of John James Audubon made during his trip to New Orleans in
1820-1821 (H. Corning, ed.). The Club of Odd Volumes, Boston.

Dennis, J. V. 1948. A Last Remnant of Ivory-billed Woodpeckers in Cuba. Auk 65(4):497-507.

Duever, M. J., J. E. Carlson, J. F. Meeder, L. C. Duever, L. H. Gunderson, L. A. Riopelle, T. R. Alexander, R.
L. Myers, and D. P Spangler. 1986. The Big Cypress National Preserve. Research Report No. 8, National
Audubon Society, New York.

Fitzpatrick, J. W,, M. Lammertink, M. D. Luneau, Jr.,, T. W. Gallagher, B. R. Harrison, G. M. Sparling, K.
V. Rosenberg, R. W. Rohrbaugh, E. C. H. Swarthout, P H. Wrege, S. B. Swarthout, M. S. Dantzker, R.
A. Charif, T. R. Barksdale, J. V. Remsen, Jr., S. D. Simon, and D. Zollner. 2005. Ivory-billed Woodpecker
(Campephilus principalis) persists in continental North America. Science 308:1460-1462.

Fitzpatrick, J. W,, M. Lammertink, M. D. Luneau, Jr., T. W. Gallagher, K. V. Rosenberg. 2006. Response to
Comment on “Ivory-billed Woodpecker (Campephilus principalis) Persists in Continental North America”
(technical comment). Science 311:1555b.

Fleischer, R. C., J. J. Kirchman, J. P Dumbacher, L. Bevier, C. Dove, N. C. Rotzel, S. V. Edwards, M.
Lammertink, K. J. Miglia, and W. S. Moore. 2006. Mid-Pleistocene Divergence of Cuban and North
American Ivory-billed Woodpeckers. Biol. Lett. doi:10.1098/rsbl.2006.0490. (Online pub.)

Garrido, O. H. and A. Kirkconnell. 2000. Field Guide to the Birds of Cuba. Cornell University Press, Ithaca,
New York. 272 pp.

Grumbine, R. E. 1994. What is Ecosystem Management? Conservation Biology 8(1):27-38.

Hahn, P. 1963. Ivory-billed Woodpecker (Campephilus prinicipalis). Pages 236-266 in Where is that
Vanished Bird? An Index to the Known Specimens of the Extinct and Near Extinct North American
species. Royal Ontario Museum, University of Toronto Press, Toronto, Ontario, Canada.

Hill, G. E., D. J. Mennill, B. W. Rolek, T. L. Hicks, and K. A. Swiston. 2006. Evidence Suggesting that Ivory-
billed Woodpeckers (Campephilus principalis) Exist in Florida. Avian Conservation and Ecology - Ecologie
et conservation des oiseaux 1(3): 2. [online] URL: http://www.ace-eco.org/voll/iss3/art2/.

Hasbrouck, E. M. 1891. The Present Status of the Ivory-billed Woodpecker (Campephilus principalis). Auk
8(2):174-186.

Integrated Taxonomic Information System. 2008. ITIS Report for Campephilus principalis [online] URL:
http://www.itis.gov/index.html. Last updated August 20, 2008. Accessed December 2, 2008.

Jackson, J. A. 1989. Past History, Habitats and Present Status of the Ivory-billed Woodpecker
(Campephilus principalis) in North America: A Final Report to the U. S. Fish and Wildlife Service of Work
Completed. U. S. Fish and Wildlife Service, Atlanta, Georgia. 199 pp. + ill.

Jackson, J. A. 1996. Ivory-billed Woodpecker. Pages 103-112 In: Rare and Endangered Biota of Florida (J.
A. Rodgers, H. W. Kale 11, and H. T. Smith, eds.). University Press of Florida, Gainesville, Florida.

Jackson, J. A. 2002. Ivory-billed Woodpecker: Campephilus principalis. The Birds of North America, No.
711 (A. Poole and F. Gill, eds.). Birds of North America, Inc., Philadelphia, Pennsylvania. 28 pp. + ill.

35



Jackson, J. A. 2004. In Search of the Ivory-billed Woodpecker. Smithsonian Books, Washington, D.C., 294pp.
+ ilL

Jackson, J. A. 2006. Ivory-billed Woodpecker (Campephilus principalis): Hope, and the Interfaces of
Science, Conservation, and Politics. Auk 123(1):1-15.

Kellison, R. C., M. J. Young, R. B. Braham, and E. J. Jones. 1998. Major Alluvial Floodplains. Pages 291-324
in Southern Forested Wetlands (M. G. Messina and W. H. Conner, eds.). Lewis Publishers, New York.

Komdeur, J. 2002. Daughters on Request: About Helpers and Egg Sexes in the Seychelles Warbler. [online]
Proceedings of the Royal Society of London 270:3-11.

Lamb, G. R. 1957. The Ivory-billed Woodpecker in Cuba. Research report No. 1. Pan-American Section,
International Committee for Bird Conservation, New York.

Lammertink, M. 2004a. Grouping and Cooperative Breeding in the Great Slaty Woodpecker. Condor
106:309-319.

Lammertink, M. 2004b. A Multiple-Site Comparison of Woodpecker Communities in Bornean Lowland and
Hill Forests. Conservation Biology 18(3):746-757.

Lammertink, M., K.V. Rosenberg, J.W. Fitzpatrick, M.D. Luneau, Jr., T. W. Gallagher, and M. Dantzker.
2006. Detailed Analysis of the Video of a Large Woodpecker (the “Luneau video”) Obtained at Cache River
National Wildlife Refuge, Arkansas, on 25 April 2004. Internet article located at http:/www.birds.cornell.
edu/ivory/evidence/segments/segments. Originally published February 8, 2006. Updated February 22, 2006.
Cornell University, Ithaca, New York.

Lammertink, M. 2007. Community Ecology and Logging Responses of Southeast Asian Woodpeckers
(Picidae, Aves). Ph.D thesis, Universiteit van Amsterdam.

LMVJV Forest Resource Conservation Group. 2007. Restoration, Management, and Monitoring of Forest
Resources in the Mississippi Alluvial Valley: Recommendations for Enhancing Wildlife Habitat (R. Wilson,
K. Ribbeck, S. King, and D. Twedt, eds.). Lower Mississippi Valley Joint Venture, Vicksburg, Mississippi.

Lowery, G. H. 1974. Woodpeckers. Pages 415-419 in Louisiana Birds. Louisiana State University Press,
Baton Rouge, Louisiana. 651 pp.

Mangel, M., and C. Tier. 1994. Four Facts Every Conservation Biologist Should Know About Persistence.
Ecology 75(3):607-614.

Mattsson, B.J., R.S. Mordecai, M.J. Conroy, J.T. Peterson, R.J. Cooper, and H. Christensen. 2008.
Evaluating the Small Population Paradigm for Rare Large-bodied Woodpeckers, with Implications for the
Ivory-billed Woodpecker. Avian Conservation and Ecology - Ecologie et conservation des oiseaux 3(2): 5.
[online] URL: http://www.ace-eco.org/vol3/iss2/art5/.

Mecllhenny, E. A. 1941. The Passing of the Ivory-billed Woodpecker. Auk 58(4):582-584.

McKelvey, K. S., K. B. Aubry, and M. K. Schwartz. 2008. Using Anecdotal Occurrence Data for Rare
or Elusive Species: The Illusion of Reality and a Call for Evidentiary Standards. doi:10.1641/B580611.
BioScience 58(6):549-555.

Meffe, G. K., and C. R. Carroll. 1994. Principles of Conservation Biology. First edition. Sinauer Associates,
Sunderland, Massachusetts. 729 pp.

National Research Council. 1995. Science and the Endangered Species Act. Committee on Scientific
Issues in the Endangered Species Act, Commission on Life Sciences. National Research Council. National
Academy Press, Washington, D. C. 271 pp.

Oberholser, H. C. 1938. The Bird Life of Louisiana. Bulletin of the Louisiana Department of Conservation
28:380-382.

Oberholser, H. C. 1974. Ivory-billed Woodpecker, Campephilus principalis. Pages 527-530 in The Bird Life
of Texas. University of Texas, Austin, Texas.

Ojeda, V. S. 2004. Breeding Biology and Social Behavior of Magellanic Woodpeckers (Campephilus
magellanicus) in Argentine Patagonia. European Journal of Wildlife Research 50:18-24.

Ruediger, B. 1971. Management Plan for Ivory-billed Woodpeckers. Unpublished report for Compartment
20, Sam Houston National Forest. 6 pp.

36



Shackelford, C. E. 1998. A Compilation of Published Records of the Ivory-billed Woodpecker in Texas:
Voucher Specimens Versus Sight Records. Bulletin of the Texas Ornithological Society 31(2):34-41.

Sibley, D. A., L. R. Bevier, M. A. Patten, C. S. Elphick. 2006. Comment on “Ivory-billed Woodpecker
(Campephilus principalis) Persists in Continental North America” (technical comment). Science 311:1555a.

Snyder, N. F. R. 2007. An Alternative Hypothesis for the Cause of the Ivory-billed Woodpecker’s Decline.
Monograph No. 2. Western Foundation of Vertebrate Zoology, Camirillo, California.

Sprunt, A., and E. B. Chamberlain. 1949. Ivory-billed Woodpecker (Campephilus principalis). Pages 340-
342 in South Carolina Bird Life. University of South Carolina Press, Columbia, SC. 585 pp.

Tanner, James T. 1942. The Ivory-billed Woodpecker. Research Report No. 1. National Audubon Society,
New York. 111pp. + ilL.

Tear, T. H., J. M. Scott, P H. Hayward, and B. Griffith. 1995. Recovery Plans and the Endangered Species
Act: Are Criticisms Supported by Data? Conservation Biology 9(1):182-195.

Turcotte, W. H., and D. L. Watts. 1999. Birds of Mississippi. University of Mississippi Press, Jackson,
Mississippi.

Twedt, D. J. and W. B. Uihlein III. 2005. Landscape-level Reforestation Priorities for Forest Breeding
Landbirds in the Mississippi Alluvial Valley. Pages 321-340 in Ecology and Management of Bottomland
Hardwood Systems: The State of Our Understanding (L. H. Fredrickson, S. A. King, and R. M. Kaminski,

eds.). Gaylord Memorial Laboratory Special Publication No. 10. University of Missouri-Columbia, Puxico,
Missouri.

Twedt, D. J., W. B. Uihlein III, and A. B. Elliott. 2006. A Spatially Explicit Decision Support Model for
Restoration of Forest Bird Habitat. Conservation Biology 20(1):100-110.

U.S. Fish and Wildlife Service. 2005. Recovery Priority Species Change Form: Ivory-billed Woodpecker
[unpublished]. U. S. Fish and Wildlife Service, Southeast Region, Atlanta, Georgia.

U.S. Fish and Wildlife Service. 1983a. Endangered and Threatened Species Listing and Recovery Priority
Guidance. Federal Register 48:43098-43105.

U.S. Fish and Wildli