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CHARGE OF THE COMMITTEE

Partners in Flight (PIF) is a coalition of fed-
eral, state, and local government agencies; non-
governmental organizations (NGOs); philan-
thropic foundations; and industry that is work-
ing to conserve the birds of the Western Hemi-
sphere. PIF was launched in 1990 in response to
growing concerns about declines in the popu-
lations of many landbirds, and to spearhead
the conservation of birds not covered by exist-
ing initiatives, such as the North America Wa-
terfowl Management Plan. The initial focus of
PIF was on Neotropical migrants (species that
breed in North America north of the tropics
and winter in Central America and/or South
America). The emphasis has expanded to in-
clude most landbirds and other marine and
aquatic species that require terrestrial habitats.
PIF is coordinated in the United States by four
regional working groups (Northeast, South-
east, Midwest, and West) and five technical
working groups (Research, Monitoring, Inter-
national, Communications, and Education) that
represent participating agencies of state gov-
ernments, the federal government, a variety of
NGOs, and private industry.

PIF is developing a Bird Conservation Strat-
egy designed to conserve the birds of North
America and their habitats before they become
endangered. PIF Bird Conservation Plans seek
to restore, maintain, and protect bird popula-
tions and habitats by setting conservation pri-
orities and objectives in each state and phys-
iographic area in the United States and by out-
lining strategies for implementation. Bird Con-

6 E-mail: beis@nature.berkeley.edu

servation Plans build on the successes of earlier
conservation initiatives including international
treaties, the North American Waterfowl Man-
agement Plan, and the Western Hemisphere
Shorebird Reserve Network.

A basic tenet of the strategy is that habitats
that support the most threatened species are
most in need of conservation. Central to the
task of determining which habitats need to be
conserved is a ranking scheme to prioritize the
relative risk of extinction among species. PIF
has developed a process for ranking bird con-
servation priorities and has begun to apply it to
several geographic areas (Hunter et al. 1993).
Ranking schemes have long been used to eval-
uate conservation priorities (Millsap et al. 1990,
Master 1991, Reed 1992). The National Audu-
bon Society developed lists to prioritize the
conservation status of North American birds
through the periodic publication of its ‘‘Blue
List’’ and ‘‘Watchlist’’ over the past 25 years
(Anonymous 1971, Arbib 1976, Muehter 1998).
Natural Heritage Programs in each state pub-
lish state conservation rankings for birds and
other taxa, and national lists are also produced.

The American Ornithologists’ Union (AOU)
was formally requested by PIF and the National
Audubon Society to review the PIF prioritiza-
tion plan (see preceding publication by Carter
et al.). A special committee (hereafter, ‘‘the
Committee’’) was formed under the auspices of
the AOU Conservation Committee and was ap-
proved by AOU Council to complete the task.
This report summarizes the Committee’s delib-
erations and recommendations.

The Committee defined its task to answer
three central questions: (1) Is a prioritization
process needed for conserving birds in North
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America? (2) Is the process proposed by PIF
reasonable and scientifically sound? (3) How
should the results of the process be interpreted
for the purpose of conservation planning?

IS A PRIORITIZATION PROCESS NEEDED?

Birds contribute to ecosystem health and
provide economic, recreational, scientific, and
aesthetic value for society. In recent decades,
however, dozens of bird species have been fed-
erally listed as threatened or endangered due
to alarming population declines and range re-
tractions resulting from human-induced fac-
tors such as habitat loss and degradation, pes-
ticides, cowbird parasitism, and invasion by
nonnative plant and animal species (Collar et
al. 1994, Flather et al. 1998, Wilcove et al. 1998).
Saving species that are near extinction can be
difficult, costly, and politically charged.

PIF seeks to develop a plan to conserve bird
species of North America. Unlike most conser-
vation plans, which deal with few species that
have relatively high risks of extinction, most of
the hundreds of species included in the PIF
plan are not in imminent danger and have a
low risk of extinction in the near future. Most
species have large geographical ranges, huge
global populations, and use many habitats on
their breeding and their winter ranges. How-
ever, focusing attention on bird species before
they become endangered shifts the conserva-
tion agenda from reactive, last-minute rescue
attempts to proactive, preventive actions to
keep common birds common. An important
outcome of such an approach is to preserve the
diverse roles that birds play in ecosystem func-
tion, for example as agents of insect control that
reduce the likelihood of pest outbreaks, or as
seed dispersers that help regenerate forests
(Howe 1986, Kirk et al. 1996). The Committee be-
lieves that keeping uncommon species from becom-
ing endangered and preventing common species
from becoming uncommon is an important conser-
vation goal.

Bird conservation priorities must be devel-
oped so that limited human and financial re-
sources can be directed efficiently and produc-
tively toward those species and habitats that
are most in need. Despite large population siz-
es and ranges, some ‘‘common’’ species are
clearly more vulnerable to population declines
than are others because of smaller geographic

ranges, smaller population sizes, and greater
habitat specialization (Pimm et al. 1988). Sim-
ilarly, some ecoregions (e.g. Mississippi Allu-
vial Valley, Northern Tallgrass) and habitats
(e.g. western riparian forest, California coastal
scrub) face serious threats as a result of con-
version of native vegetation to human land
uses. Without some sort of prioritization
scheme, it will be difficult to focus limited re-
sources on species, ecoregions, and habitats
that are in need of conservation.

In the absence of a prioritization scheme, bird
conservation plans would be hampered by the
overwhelming number of species to be consid-
ered simultaneously, with each species possi-
bly having different management needs. Ar-
guably, any management action could be criti-
cized because it would inevitably cause de-
clines of some species, or justified because
there would always be some species that would
benefit. Attempts to use diversity indices or
guild-based characterizations for evaluating
management options have failed because they
often miss important changes in populations of
rare species that should be a higher conserva-
tion priority. By ranking species and periodi-
cally reevaluating those rankings, we poten-
tially can simplify conservation planning for
multiple species by focusing on a subset of the
species within a state, region, or country. Thus,
ranking can enable implementation of conser-
vation plans over a variety of scales and pro-
vides greater flexibility to meet multiple objec-
tives. The Committee concludes that a thoughtfully
constructed process that ranks the relative suscep-
tibility of birds to extinction and large-scale de-
clines can play a useful and important role in con-
servation efforts if it is periodically evaluated and
continually improved.

IS THE PRIORITIZATION PROCESS PROPOSED BY

PIF REASONABLE AND SCIENTIFICALLY SOUND?

Several approaches have been developed to
prioritize species for conservation. In general,
they are based on the premise that the highest
priority species (1) are most at risk of extinc-
tion, local extirpation, or are experiencing large
population declines; or (2) represent the most
unique evolutionary lineage. However, priori-
ties might also be set by cultural values (Mill-
sap et al. 1990, Norton 1994) or for economic
reasons (Bishop 1978). Reed (1995) briefly re-
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viewed different methods for assessing suscep-
tibility to extirpation for scoring conservation
priorities. The simplest methods involve con-
tingency analyses that group species based on
traits such as population size, population trend,
and geographic range (Rabinowitz et al. 1986,
Kattan 1992, Reed 1992). Burke and Humphrey
(1987), Millsap et al. (1990) and Reed (1995) de-
veloped schemes that are ordinal analyses,
where values were given to different parame-
ters and summed to predict risk using a linear
rank. Variables can also be combined in a mul-
tivariate assessment of risk (Given and Norton
1993). Complex analyses that yield probabili-
ties of extinction, like classical decision analy-
sis (Maguire et al. 1987) or population viability
analysis (Beissinger and Westphal 1998), re-
quire large amounts of data and usually are not
feasible for long lists of species. Any of these
methods could be used to develop categories of
risk for species, rather than a linear rank of
risk, as was done by IUCN (Collar et al. 1994)
and The Nature Conservancy (Master 1991).
Conservation priorities have also been pro-
posed based on systematic criteria that rank
species by placing greater value on taxonomi-
cally unique species, such as the only represen-
tative of a family (Vane-Wright et al. 1991, Faith
1992, Forey et al. 1994). For example, taxonomic
distinctness is one of several characteristics
that the United States Fish and Wildlife Service
uses to assign recovery priorities (USDI 1994).

Partners in Flight developed an ordinal anal-
ysis method that provides a linear rank for set-
ting conservation priorities by states and phys-
iographic areas of North America (Carter et al.
2000). The PIF prioritization method assigns
priority scores to seven variables based on
global and local priority scores. The seven var-
iables are mostly related to relative risk of ex-
tinction but also include an index of the relative
importance of a region to conservation efforts
within the species’ range. First, global scores
describe a species’ breeding distribution, win-
tering distribution, and abundance and remain
constant across a species’ range. Second, state
and physiographic area scores describe a spe-
cies’ local population trend, local threats on the
breeding and nonbreeding grounds, and the
importance of an area to a species. Each crite-
rion is scored independently from 1 to 5, with
5 indicating the highest conservation priority
and 1 indicating the lowest. Thus, the overall

score can range from 7 to 35. Higher scores in-
dicate greater conservation concerns. Global
scores are reviewed and approved by the PIF
Prioritization Technical Committee, and state
and physiographic area scores are reviewed
and approved by the PIF Regional Coordina-
tors and expert associates. The PIF ranking
scheme also has accounted for uncertainty in
the global and local priority scores (e.g. Hunter
et al. 1993). Currently, PIF uses uncertainty
scores only in conjunction with the population
trend priority score (Carter et al. 2000: table 4).

The Committee believes that a prioritization
scheme needs to consider both local and global
threats, and we endorse the general structure of
PIF’s approach. Conservation planning occurs at
both scales, and even widespread and abun-
dant species can be excellent conservation in-
dicators in some ecoregions. For example, Yel-
low Warblers (Dendroica petechia) and Song
Sparrows (Melospiza melodia) would have a low
conservation priority in the eastern United
States, but they are excellent indicators of west-
ern riparian ecosystem health, which varies
from state to state (Hunter et al. 1987). Even the
Common Yellowthroat (Geothlypis trichas) is in
trouble in many parts of the Southwest and
California. To examine whether the PIF priori-
tization process is reasonable and scientifically
sound, the Committee developed a series of
four questions about the variables and evalu-
ated their answers below.

1. Are the regions of concern and species
chosen for evaluation appropriate?

The PIF ranking process has been developed
for the birds of North America. For their pur-
poses, PIF defined North America to include
the continent excluding Greenland, and ex-
tending from Canada through Panama and the
islands of the Caribbean (Carter et al. 2000).
The Committee believes that developing a ranking
scheme for species within the United States is highly
appropriate, given a reasonably well-studied avifau-
na, the availability of good data for most species, and
an enthusiastic cadre of PIF members and coopera-
tors who will readily adopt the scheme. Although
knowledge of Canada’s avifauna also is very
complete, the likelihood of the scheme’s accep-
tance is doubtful given that the Canadian Wild-
life Service is developing a different prioriti-
zation proposal (Dunn et al. 1999). Further-
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more, there is value in independent assess-
ments of the status for the same birds in
different countries, and disparities should
cause both efforts to reconsider individual
scores.

Extending the PIF ranking scheme south of the
United States border is, in the Committee’s opinion,
much more problematic. The avifauna of Central
America and the Caribbean is poorly known
compared with more northern areas. Much of
the information required for the ranking crite-
ria is unknown for most species (i.e. relative
abundance, threats, population trend, area im-
portance), resulting in high levels of uncertain-
ty from any ranking exercise. Moreover, it is
unknown if the ranking scheme would be ac-
cepted or adopted by citizens of Central Amer-
ica or the Caribbean owing to the potential lack
of ‘‘ownership’’ in the scheme. For these re-
gions, an initial prioritization scheme using
simpler criteria based on limited knowledge of
the region’s species, such as the endemic bird
areas developed by BirdLife International, may
be more appealing. However, if PIF can address
these issues, it is reasonable to apply a simpler
version of their prioritization scheme to the
birds of Central America and the Caribbean.
Because of their proximity, these nations sup-
port many of the same species that PIF has pri-
oritized in the United States. Also, PIF has a
strong interest in migrants on the wintering
grounds and is concerned with assisting resi-
dent conservationists. If the PIF scheme is even-
tually applied throughout Central America and
the Caribbean, the Committee believes it will
illustrate the high risks to many birds in this
region relative to North American species in
the United States. For example, many species
that inhabit montane or dry forest of Central
America, and many island endemics, likely will
receive high scores (Collar et al. 1994).

The PIF prioritization scheme is being adapt-
ed to address all bird species found within the
regions of concern (Carter et al. 2000). The Com-
mittee believes that ranking all species is a laudable
goal, but it recommends that exotic and introduced
species be treated differently because maintaining
their populations and decreasing their relative risks
of extinction are not conservation concerns. Exotic
species, as well as those that have been intro-
duced to a new area accidentally (i.e. House
Finch [Carpodacus mexicanus] in eastern North
America), should not be conservation priori-

ties. Such species should be given either a rank
of zero or placed in a unique category that
might endorse management that would be
harmful to the species. The PIF ranking scheme
should send a clear signal to its members and
cooperators that exotic and recently introduced
species have no conservation value. Although
some exotic species have become conservation
problems for native species (e.g. Ingold 1994),
a rank based on the risk of extinction for these
exotics is not useful. Nevertheless, the Com-
mittee suggests that native species that have
expanded their ranges on their own, such as the
Northern Mockingbird (Mimus polyglottos) and
the Northern Cardinal (Cardinalis cardinalis), be
retained in the ranking system.

2. Are the Variables Included in the PIF
Prioritization Process Important?

The Committee strongly concurs that all vari-
ables included in the PIF prioritization scheme are
important and appropriate for ranking the suscep-
tibility of birds in the United States. This reflects
an outstanding job done by the PIF Research
Working Group and the Prioritization Techni-
cal Committee in developing these variables.
However, the Committee suggests that PIF in-
corporate into the prioritization scheme a few
modifications to some of the variables noted be-
low.

As new and more detailed range maps be-
come available, they should be incorporated
into rankings of the variables ‘‘Breeding Dis-
tribution’’ and ‘‘Nonbreeding Distribution.’’
Traditional range maps are based on outer
boundaries of geographic distributions. New
range maps based on breeding bird atlases
show the extent to which large areas within a
species’ range actually are not occupied by the
species (e.g. Dunn and Garrett 1997). There-
fore, traditional maps potentially exaggerate
the importance of some regions and underes-
timate the importance of others. Similarly,
range maps that incorporate abundance can
help focus regional conservation efforts on
high-priority species. Refined range maps may
identify species at much greater risk of winter
habitat loss than originally thought, such as the
Veery (Catharus fuscescens), which apparently
winters only in a small part of southwestern
Brazil (J.V. Remsen, Jr. pers. comm.).

It might be useful for nonbreeding distribu-
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tions to incorporate possible migration bottle-
necks. Within intensively urbanized and agri-
cultural regions, migratory stopover and stag-
ing habitats often are scarce, so birds concen-
trate in a few areas. Including a ‘‘migratory
bottleneck’’ category should help direct con-
servation efforts at potentially important stop-
over sites. Nevertheless, migration bottlenecks
will be difficult to evaluate for most terrestrial
species.

The variables ‘‘Threats to Breeding’’ and
‘‘Threats to Nonbreeding’’ are the most com-
plex and potentially are the least repeatable
and the most subjective of the variables. Ad-
ditional explanations and refinement would
help immensely, but it may be useful to restruc-
ture these variables. Currently, the variables fo-
cus on past threats and are strongly oriented
toward habitat loss. Although habitat loss is the
most frequent cause of species declines (Flather
et al. 1998, Wilcove et al. 1998), more consid-
eration should be given to clarifying how other
threats could be incorporated. The description
of these variables suggests that PIF should in-
corporate information on a species’ demo-
graphic and ecological vulnerability, but table
3 in Carter et al. (2000) gives no explicit method
for doing so. These concerns could be incor-
porated using variables like the degree of hab-
itat specialization (e.g. Reed 1995) and the po-
tential speed of demographic recovery, as dis-
cussed below. Given our limited understanding
of survival rates, it is premature to attempt
fine-grained assessments of differential demo-
graphic vulnerabilities for most species. Nev-
ertheless, demographic processes are funda-
mental to understanding the variables ‘‘Threats
to Breeding,’’ ‘‘Threats to Nonbreeding,’’ and
‘‘Population Trend,’’ and should continue to re-
ceive intensive study. In addition, the method
for estimating future threats needs much great-
er explanation. It is useful to consider the ex-
tent to which current threats will continue to
operate in the future, but this can be very dif-
ficult to judge and especially difficult to assign
to percentages. Furthermore, Carter et al.’s ta-
ble 3 emphasizes past threats, which although
easier to judge than future threats, are less rel-
evant to recovery.

The Committee believes that well structured
‘‘Threats to Breeding’’ and ‘‘Threats to Non-
breeding’’ variables are important to the PIF
priority scheme. Such variables might incor-

porate both the future threat and the ease of re-
covery. The persistence of a population de-
pends upon the ability and time required to re-
verse the factors that are causing a decline. Cat-
egories that are less quantitative and that
reflect the causes of decline might be more use-
ful than the percentages of past conditions re-
maining today or projected for the future. For
example, it may be feasible to incorporate the
effects of most factors that are causing a species
to decline in the following categories (1) likely
causes of decline have already been reversed,
(2) likely causes of decline are starting to slow,
(3) likely causes of decline have stabilized, (4)
likely causes of decline are continuing, and (5)
likely causes of decline are accelerating. Like-
wise, it may be feasible to rank the relative ease
with which a species can be recovered. This
would depend upon a combination of a species’
demographic and ecological vulnerability, and
the ease and time required to reverse the lim-
iting factors that have caused it to decline. For
example, it will take longer to recover a popu-
lation of Marbled Murrelets (Brachyramphus
marmoratus) than a population of Eastern To-
whees (Pipilo erythrophthalmus), because the
former species has a low reproductive rate and
depends on old-growth forests that require
centuries to regrow, whereas the latter species
uses many habitats including second growth
and has a relatively high reproductive rate. The
Committee recommends that PIF revise both of its
‘‘threats’’ variables.

The variable ‘‘Relative Abundance,’’ as cur-
rently constructed, does not appear to be based
on relative density, but rather on categories of
maximum absolute density that the species has
achieved throughout its range. Relative abun-
dance is often defined for conservation purpos-
es as the number of individuals of a species rel-
ative to the number of individuals of another
species, or relative to the maximum density
that the species can achieve. Absolute abun-
dance is the number of individuals per unit
area, which appears to be closer to the way that
PIF has scored abundance. ‘‘Relative Abun-
dance’’ categories (Carter et al. 2000: table 2)
are based on the mean number of birds detect-
ed for the 10 Breeding Bird Survey (BBS) routes
where the species occurred with the greatest
abundance throughout its range over the time
period of 1985 to 1991. If BBS data are unavail-
able, ‘‘Relative Abundance’’ is based on cate-
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gories of absolute abundance in field guides
(Carter et al. 2000). When the PIF measure of
abundance is used, large birds may never have
a small (i.e. more secure) rank because they are
always uncommon relative to smaller-bodied
birds. For example, Red-tailed Hawks (Buteo ja-
maicensis) would probably never be scored as a
1 or 2 even though they are unusually common
for a large raptor and would seem to be at low
risk. If relative abundance were used, however,
a species would achieve a rank of 1 if it were as
abundant as that species ever gets, even if its
absolute numbers were low. Furthermore, the
use of a rangewide score can make this variable
difficult to interpret. For example, two species
with small North American populations, Com-
mon Black-Hawk (Buteogallus anthracinus) and
Short-tailed Hawk (Buteo brachyurus), had high
‘‘Relative Abundance’’ scores because their
scores were based on rangewide assessments of
abundance in Central and South America.

Thus, ‘‘Relative Abundance’’ actually esti-
mates the maximum density that a species is
capable of attaining rather than its density rel-
ative to other species or to other populations of
the same species. It is useful as a proxy of a spe-
cies’ potential risk of extinction when it is most
abundant, because extinction risk is related to
population size (Shaffer 1987, Lande 1993).
‘‘Relative Abundance’’ is useful in a prioriti-
zation scheme, but the rangewide assessment of
this variable decreases its usefulness for local
conservation planning. Therefore, the variable
might more aptly be named ‘‘Maximum Abun-
dance’’ and should be interpreted from this
perspective.

The PIF priority scheme relies heavily on BBS
data to provide an indication of the variables
‘‘Relative Abundance’’ and ‘‘Population
Trend’’ for species that are adequately covered
by the BBS. A qualitative scheme is provided
for both variables as a substitute for species
that are inadequately surveyed in the BBS.
Qualitative scoring is needed for many North
American species that are poorly sampled by
the BBS in the United States and Canada, and
for all species outside this region. Robbins et al.
(1986) noted that species that are rare, noctur-
nal, colonial breeders, very local, restricted
during breeding to high elevations or high lat-
itudes, or are limited to only two or three states
were inadequately sampled to enable evalua-
tion of population trends in the BBS. Under-

sampled species include loons, grebes, pelagic
seabirds, pelicans, cormorants, anhingas,
spoonbills, swans, condors, chachalacas, ptar-
migan, rails, oystercatchers, arctic-nesting
shorebirds, some gulls and terns, skimmers, al-
cids, tropical doves, anis, rare owls, goatsuck-
ers, southwestern hummingbirds, trogons, and
tropical kingfishers, as well as many endan-
gered species. In addition, some states are
poorly sampled by BBS routes (e.g. Alaska and
Nevada). The Committee is concerned that a pri-
oritization scheme with a mix of quantitative and
qualitative ranks for individual species could result
in unpredictable biases, and we urge PIF to inves-
tigate the magnitude of these potential biases. One
approach would be to create valid monitoring
protocols for poorly sampled species, such as
vocalization playbacks at night to survey owls
or aerial surveys of hawk nests, to compare
with BBS surveys or field guide assessments to
determine if undersampled species had been
placed in the correct category.

The Committee believes that population
trends are an important component of a prior-
itization process but should not be the sole fo-
cus of a ranking system. A demonstrated long-
term negative population trend often is a more
reliable cue that a species is in trouble than is
information on known or theoretical threats. A
species may decline precipitously from an un-
known or unimagined reason, such as an intro-
duced disease, subtle changes in land use, or
ingesting lead bullets (Snyder and Snyder
1989). For example, the influence of Brown-
headed Cowbirds (Molothrus ater) may have
been exaggerated as a threat to many species
(Morrison et al. 1999). Nevertheless, although
population trends can be indicators of signifi-
cant conservation problems (e.g. widespread
habitat loss), they may also be a result of chang-
ing land-use practices that affect plant com-
munity succession (Askins 1997). Such succes-
sional changes may simply represent popula-
tions returning to their more ‘‘normal’’ levels
of abundance (e.g. early successional species in
New England). On the other hand, some spe-
cies like Black-capped Vireo (Vireo atricapillus),
Kirtland’s Warbler (Dendroica kirtlandii), and
Swainson’s Warbler (Limnothlypis swainsonii)
inhabit successional vegetation that is no lon-
ger subjected to natural disturbance patterns
needed to reverse succession and may be
among the most threatened species.
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3. Are Additional Variables Required for the
Ranking Scheme?

Some factors are not explicit in the PIF
scheme. Nesting success, demography, and
edge effects, for example, have no specific cat-
egories. These factors, however, are implicit in
the ‘‘Threats to Breeding’’ variable, which es-
timates the capacity of an area to maintain
‘‘healthy populations of a species’’ in the fu-
ture. ‘‘Threats to Breeding’’ specifically uses
the term ‘‘condition,’’ which is meant to in-
clude both habitat and other factors such as
‘‘cowbird parasitism, pesticides, recreation,
predation, etc.’’ Because such factors often are
strongly associated with habitat fragmentation,
and fragmentation effects are most extreme
when only small proportions of original habitat
remain, this variable probably does a reason-
able job of incorporating the threats associated
with fragmentation. Cowbird parasitism is
considered when interaction with host species
is a recent phenomenon.

The PIF scheme gives no extra priority to
species that are sole representatives of phylo-
genetic taxa, or to highly diverse clades that are
active fronts of speciation and evolution. For
example, a ‘‘phylogenetic uniqueness’’ variable
might be coded as (1) any species not in one of
the following categories; (2) �5 members in the
genus but �5 members in the family; (3) mono-
typic genus with �5 members in the family; (4)
�5 members in the family; or (5) the only mem-
ber of a family.

Should phylogenetic uniqueness be included
in the scheme? Arguably, phylogenetically lone
representatives of families, such as the Limpkin
(Aramus guarauna), represent unique lineages
and should be a higher priority than races of
geographically widespread species or species
that are members of diverse genera. Incorpo-
rating a ‘‘phylogenetic uniqueness’’ variable
would add an evolutionary component to the
PIF prioritization process. Nevertheless, the ad-
dition of such a category could be problematic
because new methods in phylogenetic analyses
are changing classifications rapidly, current
phylogenies are unstable, and geographically
isolated subspecies of widespread species also
may be of profound importance in evolution.
For these reasons, the Committee does not recom-
mend a particular scheme but urges PIF to enlist the
expertise of avian systematists to develop a phylo-
genetic uniqueness category that suits its needs.

Should the potential role of some birds as
‘‘keystone species’’ be formally designated as a
variable? Some species may be vital to ecosys-
tem health (e.g. as consumers of insect larvae),
and others may be essential to maintain species
richness within communities (e.g. primary cav-
ity nesters). Currently, no extra weight is given
to such species, which must be relatively abun-
dant to fulfill their roles as keystone species.
The Committee, however, agreed that our un-
derstanding of the ‘‘keystone’’ status of most
species is difficult to determine (Mills et al.
1993, Power et al. 1996) given the current un-
derstanding of community and ecosystem ecol-
ogy of birds. Such a category potentially is ex-
citing, however, because it forms the core of one
tenet of the PIF process, viz. the goal of keeping
species abundant so that they can continue to
play whatever role they play in communities
and ecosystems. Perhaps future PIF schemes
could investigate this category, which should
also become a focus of PIF-sponsored research.

The authors of the PIF ranking scheme rec-
ognize the importance of uncertainty of data or
information in the scheme by use of uncertainty
variables. Uncertainty variables do not contrib-
ute to the total priority score but are important
in that they rate the degree of certainty with
which some of the priority variables were
scored. However, uncertainty scores are only
incorporated in the quantitative and qualitative
scoring of ‘‘Population Trend.’’ In the past, PIF
also used uncertainty scores for the ‘‘Threats to
Breeding’’ and ‘‘Threats to Nonbreeding’’ var-
iables, but apparently they were rarely used
and caused confusion.

The use of uncertainty scores can be valu-
able, especially if species whose scores have
low confidence are not treated as measures of
extinction risk. In the only PIF variable where
uncertainty is incorporated (Population
Trend), the highest uncertainty values are giv-
en an intermediate score of 3. The Committee be-
lieves that a separate overall uncertainty variable
would be helpful in assessing confidence in species’
ranks and would assist in identifying research
needs. Furthermore, we suggest that PIF should in-
vestigate the effects of differences in ranks assigned
to a species by developing confidence intervals for
the most important variables.

4. Are the Rankings Repeatable?

Clearly, rankings must be as repeatable as
possible if the PIF scheme is to be as maximally
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useful. For this reason, it is important to min-
imize ambiguous definitions and the use of am-
biguous data. The two ‘‘threats’’ variables are
the most complex and are likely to be the least
repeatable. Uncertainty scores might help man-
agers evaluate this category, as would clear ref-
erences indicating the sources used to reach
each ranking on a species-by-category basis.
Such references would speak directly to the re-
peatability of rankings and would help to focus
research and monitoring efforts. Committees
are more useful for evaluating heterogeneous
information than are ‘‘lone experts,’’ which
suggests that the PIF general approach of as-
signing ranks is reasonable. Nevertheless, the
scientific defensibility of the PIF prioritization
process depends on demonstrating through
rigorous tests that the ranks are repeatable,
which has not been done. Thus, the Committee
believes that the general approach to ranking taken
by PIF should lend itself to good repeatability of
ranks but recommends conducting rigorous analy-
ses of the methods used to score variables and pro-
duce ranks, revising the two threats variables, and
adding better documentation for rank assignments.

HOW SHOULD RESULTS OF THE PRIORITIZATION

PROCESS BE INTERPRETED FOR CONSERVATION

PLANNING?

Although the Committee believes that the PIF pro-
cess for prioritizing species is fundamentally sound,
the Committee has made a number of specific rec-
ommendations above that should be addressed before
results from the ranking scheme are finalized for
conservation planning. More important, the Com-
mittee has a number of concerns about how the PIF
scores should be used in making conservation deci-
sions. Partners in Flight gave no clear indication
of how prioritization scores would be used for
constructing bird conservation plans in the
documents that the Committee reviewed. The
accompanying article (Carter et al. 2000) sug-
gests that users of the PIF Species Prioritization
Process who are making bird conservation and
land management decisions can sort by a single
priority score or use more than one score. In ad-
dition, PIF suggests that the seven priority
scores can be summed to obtain a total conser-
vation priority score. Although PIF recognizes
that this sum can be misleading, it provides us-
ers with this value and superficially discusses
how it might be interpreted.

Summing the scores for setting conservation
priorities would rely strongly on a linear rank-
ing scheme. Linear ranking schemes commonly
have been used for assessing relative extinction
risk among species (e.g. Millsap et al. 1990,
Hansen et al. 1993, Reed 1995). The procedure
is very similar to that used in the PIF scheme
and involves (1) listing variables thought to be
related to the probability of extinction, (2) des-
ignating criteria for assigning a numeric value
to each level of each variable, (3) assigning a
value for each variable to each species, and (4)
adding the numeric values across each variable
to yield a total value for each species. The total
scores are treated as if they bear a ranked re-
lationship to the probability of extinction. Lin-
ear ranking schemes are appealing because
variables can be easily defined, and the ap-
proach yields quantitative results with super-
ficially unambiguous implications for manage-
ment priorities.

Linear ranking schemes, however, have a
number of shortcomings (Given and Norton
1993, Taylor 1995). Knowledge of species and
factors that affect the risk of extinction is in-
complete, and data often are inadequate for
properly assigning risk values. As a conse-
quence, it is not clear which variables should be
used and whether all of them should be weight-
ed equally when developing a ranking scheme.
In addition, unintentional weighting can occur
because of multicolinearity (or correlations)
among variables. For example, range size and
population size frequently are not independent
(Bock and Ricklefs 1983, Kattan 1992, Gaston et
al. 1998).

To consider this point more carefully, the
Committee analyzed PIF rankings for the birds
of New York. Results show that strong corre-
lations exist among five of the six PIF variables
considered (Table 1). Only ‘‘Population Trend’’
showed little correlation with the other vari-
ables. Very strong correlations were found be-
tween ‘‘Threats to Breeding’’ and ‘‘Threats to
Nonbreeding,’’ between ‘‘Breeding Distribu-
tion’’ and ‘‘Nonbreeding Distribution,’’ and be-
tween ‘‘Relative Abundance’’ and ‘‘Threats to
Nonbreeding and ‘‘Threats to Breeding’’ (Table
1).

This analysis shows that there is strong non-
independence among most PIF priority vari-
ables, which complicates interpretation of a
summed score. Correlations among variables
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TABLE 1. Spearman rank correlations among PIF priority variables for 225 species of birds of New York State.

PIF variable name RA BD NB TN TB PT

Relative abundance (RA)
Breeding distribution (BD)
Nonbreeding distribution (NB)
Threats to nonbreeding (TN)
Threats to breeding (TB)
Population trend (PT)

—
0.33**
0.23**
0.52**
0.50**
0.07

—
0.64**
0.41**
0.31**
0.04

—
0.47**
0.32**
0.02

—
0.70**
0.14*

—
0.28 —

* P � 0.05; ** P � 0.001.

can cause two problems. The first is a statistical
correlation, which can affect statistical analyses
primarily by reducing the stability of parame-
ter estimates. Errors become exacerbated be-
yond the simple problem of multicolinearity
because the amount of multicolinearity among
variables changes among species, so the
weighting caused by correlation between vari-
ables varies among species. The second is bio-
logical correlation, as discussed above in the
example of nonindependence of range and
population size. Both kinds of correlations can
cause problems in linear ranking schemes.
Nonindependence is not a problem if the vari-
ables are considered separately when assessing
risk.

Finally, a lack of knowledge often exists
about the relative relationships between differ-
ent scores for each variable and the probability
of extinction. This last point requires clarifica-
tion. When one assigns a value to a variable for
a species, two things are presumed if a linear
rank among species from the summed vari-
ables is the goal. First, the same value for the
same variable for two different species must
have the same relationship to the probability of
extinction. For example, if a Bald Eagle (Hal-
iaeetus leucocephalus) and an American Kestrel
(Falco sparverius) each receive a value of 4 for
abundance, they must have similar probabili-
ties of going extinct as a result of abundance.
Second, the same value for two different vari-
ables for the same or for different species must
have the same relationship to the probability of
extinction. If these criteria are not met, the val-
ues cannot be validly added among variables or
compared among species.

As an alternative to linear ranking, the Commit-
tee suggests that the scores for each variable in the
PIF scheme be used to place species into a category
related to conservation priority. In a categorical
scheme, species are grouped by different cri-
teria into a particular category. Categorical

methods for assessing extinction risk exist (Ra-
binowitz et al. 1986, Reed 1992), the best-
known scheme being that of the World Union
for the Conservation of Nature or IUCN (Master
1991, Collar et al. 1994). Good categorical
schemes provide clear definitions of what the
categories mean and how they are related to the
risk of extinction. Although categorical
schemes have been criticized as being too
vague (Given and Norton 1993), they avoid the
problems of linear schemes. When variables are
considered separately in categorizing risk, a
close correlation between variables is not a
problem because variables represent different
ways a species might be of conservation con-
cern. Categorical methods seemed to be what
PIF had intended when discussing how the PIF
priority scores could be sorted and weighted
for interpretation (Carter et al. 2000).

The Committee developed a set of categories
to provide an example of how to explore this
approach with the PIF prioritization variables
(Table 2). We devised six categories of conser-
vation concern based on combinations of PIF
variables. We then assessed this approach on
the PIF database for New York by inspecting the
species lists and comparing our category ranks
with the total (summed) scores. The six cate-
gories were ranked from highest (5) to lowest
(0) priority (see Table 2). ‘‘Threatened and En-
dangered Species’’ (5) are federally listed or are
listed by the state or region of concern. These
species have already been identified as being of
management concern before any prioritization
procedure has been applied. Although they are
important to any conservation strategy, they
are not the primary concern of the PIF process.
‘‘Species of High Concern’’ (4) have popula-
tions that are declining rapidly, have a small
range, or face a high degree of threat. ‘‘Species
of Moderate Concern’’ (3) have populations that
are declining and experiencing moderate
threats, or population trends are not known
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and threats are high. ‘‘Species of Low Concern’’
(2) have populations that are relatively com-
mon and need to be kept common. ‘‘Species
Not at Risk’’ (1) include all native species that
are not listed in categories 2 to 5 above. Finally,
‘‘Introduced Species’’ (0) are not native to
North America, or they occur as disjunct pop-
ulations that resulted from translocation by hu-
mans. Conservation plans should discourage
these species unless they serve a special man-
agement goal, such as hunting.

The Committee determined the categorical
rankings for each species in the New York da-
tabase. The ranking yielded 5 Threatened and
Endangered Species, 13 Species of High Con-
cern, 64 Species of Moderate Concern, 89 Spe-
cies of Low Concern, 47 Species Not at Risk,
and 7 Introduced Species. Additional catego-
ries could be developed if smaller groupings of
species are desired. Inspection of the rankings
indicated a good but incomplete match be-
tween the category scores and the PIF total
scores (rs � 0.76, P � 0.0001). The Committee
believes that PIF would benefit from consider-
ing a categorical scheme and urges PIF to use
its considerable resources to explore this ap-
proach in more detail.

The Committee also recommends that PIF should
take the responsibility for developing a clear method
for using the PIF Priority scores that is subject to
scientific review in the same manner that the pri-
oritization scheme was reviewed. Currently, the
task of interpreting the priority ranks has been
initiated by a new PIF process or is left in the
hands of managers, policy makers, and others
(Carter et al. 2000). Although the Committee
endorses the idea of PIF taking the lead in this
effort and in putting good science into the
hands of local interests to use in a manner that
they see fit, the current situation could lead to
misinterpretation and misuse of the PIF rank-
ings. PIF should seek additional scientific input
on how the prioritization categories or scores
should be used for making conservation policy.
Part of the power of a ranking system may lie
in progressing beyond lists of species at risk to
using it to identify degraded habitats and
ecoregions (e.g. Noss et al. 1995, Beissinger et
al. 1996) or to recognize prominent threats that
affect groups of species. It is the responsibility
of PIF to produce the best science it can for its
members and cooperators. Finally, ranks as-
signed to each species should be periodically re-

viewed every three to five years to keep the infor-
mation up-to-date.

SUMMARY OF COMMITTEE FINDINGS AND

RECOMMENDATIONS

The Committee has either found or recom-
mended that:

1. A thoughtfully constructed scheme that
ranks the relative susceptibility of birds to
extinction and large-scale declines can play
a useful and important role in prioritizing
conservation efforts if it is periodically eval-
uated and continually improved;

2. The general structure of the PIF approach is
sound, and the need exists for a prioritiza-
tion scheme that considers both local and
global threats;

3. Developing a ranking scheme for species
within the United States is highly appropri-
ate;

4. Extending the PIF ranking scheme south of
the United States border is problematic;

5. Exotic and introduced species should be giv-
en a rank of zero or placed in a separate cat-
egory, because their relative risks of extinc-
tion typically are not conservation concerns;

6. All variables included in the PIF
prioritization scheme are important and ap-
propriate for ranking the susceptibility of
birds in the United States;

7. Careful consideration should be given to re-
vising the ‘‘Threats to Breeding’’ and
‘‘Threats to Nonbreeding’’ variables;

8. A prioritization scheme with a mix of quan-
titative and qualitative ranks could result in
unpredictable bias, and we urge PIF to con-
duct analyses to investigate such biases;

9. The expertise of avian systematists should
be enlisted to investigate the utility of a phy-
logenetic uniqueness category;

10. A separate overall uncertainty variable
would be helpful in assessing confidence in
species’ ranks and would assist in identify-
ing research needs;

11. PIF should investigate the effects of differ-
ences in ranks assigned to a species by de-
veloping confidence intervals for the most
important variables;

12. The PIF prioritization scheme appears to
lend itself to good repeatability of ranks, but
PIF should conduct rigorous analyses of the
methods used to score variables and pro-
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duce ranks, and they should provide better
documentation for rank assignments;

13. PIF should develop a clear method for us-
ing the results of the prioritization process,
and the method should be subjected to sci-
entific review;

14. The scores for each variable in the PIF pri-
oritization scheme should be used to place
species into a category related to its conser-
vation priority instead of being summed to
yield a total score; and

15. PIF should review the ranks assigned to
each species every three to five years to keep
the information up-to-date.
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