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Use and Misuse of Bird Lists in Community Ecology and Conservation

J. V. REMSEN, JR.
Museum of Natural Science, Foster Hall 119, Louisiana State University,
Baton Rouge, Louisiana 70803, USA

Comparing lists of bird species among sites is an
increasingly widespread practice for assessing pat-
terns of species richness, particularly with the accel-
erating interest in conservation of tropical habitats.
Because many researchers believe that problems in
species identification and detectability are fewer in
birds than in most other taxa, they believe that species
richness of birds often can be assessed more quickly

and efficiently than for other taxa. Consequently, spe-
cies richness of birds is frequently used as an index
of overall “biodiversity,” thereby assuming a prom-
inent role in conservation decisions. Therefore, com-
parisons of inventories of avifaunas between sites take
on a special significance.

A typical statement that one finds in comparisons
of avifaunal surveys might be “341 species were re-
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corded at site A, whereas 290 species were recorded
at site B,” with the conclusion that site A is richer
than site B. Such blind comparisons of list totals have
four primary flaws that I address below. I do not cite
specific examples for each flaw because virtually ev-
ery published comparison of bird lists contains one
or more of these flaws, and so to single out individual
publications for criticism is unwarranted.

1. Failure to distinguish “core’” members of avifauna from
those species represented only by wandering or dispersing
individuals.—Species recorded at any site with asingle
habitat type include not only those that regularly
breed, winter, or migrate through the site (the “core”
avifauna) but also species not characteristic of that
habitat and represented there by occasional, wander-
ing or dispersing individuals (e.g. see Howell 1971).
The latter species are of minimal interest to com-
munity ecology or conservation, yet they are accorded
full “value” in a simple tally of the number of species
recorded at the site. The number of species recorded
through time in the core avifauna should approach
an asymptote quickly, depending on observer skill
and habitat complexity and homogeneity. The num-
ber of wanderers from other habitats or regions, how-
ever, depends more on observer effort and may not
reach an asymptote within the time limits of most
studies. Ability to distinguish core from noncore
species depends on the familiarity of the observers
with the local avifauna; unfortunately, such famil-
iarity is often minimal in humid tropical habitats,
where distributions are poorly known and where, in
the absence of the dramatic seasonal changes of the
temperate zone, distinguishing wanderers from low-
density residents, and even breeding from nonbreed-
ing species, is more difficult.

Failure to distinguish core from noncore species
can lead to misleading comparisons of species rich-
ness. For example, if 341 species were recorded from
site A and 290 from site B, the latter might actually
be a richer area if of those 290 species, 275 were core
species, whereas in A only 270 of its 341 species were
core species, and the rest were only wanderers and
occasional visitors recorded by virtue of sampling over
a much longer period.

2. Failure to take into account differences in quantity
and quality of sampling effort.—Although sampling ef-
fort is normally taken into account in comparisons
among localities for any group of plants or animals,
in no other group than birds are differences in sam-
pling effort so critical, at least in densely vegetated
areas. Wooded habitats, particularly at tropical lati-
tudes, must be sampled in two ways for a reasonable
assessment of species composition. First, unless the
observers are thoroughly familiar with the voices of
the birds of the area, the species list will be woefully
incomplete and, even for those species detected, as-
sessments of relative abundance will be extremely
low for inconspicuous species (see Parker 1991). If an
area has not been surveyed by an expert on that area’s
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bird vocalizations, then the survey cannot be consid-
ered comparable to one that has. For example, I was
recently shown a report by a group who surveyed
one of the richest areas in Amazonia for three weeks;
the list of species in many families, especially Den-
drocolaptidae, Formicariidae, Tyrannidae, and Tin-
amidae, contained far fewer species than would be
expected to be heard from a single spot at that site in
one morning. Surveys conducted by those not com-
pletely familiar with local voices should be aug-
mented by extensive tape recordings, particularly of
dawn choruses and of vocalizations from mixed-spe-
cies flocks. These recordings should be examined in
detail by an expert to complete the survey.

Second, any survey of areas with well-developed
undergrowth must be accompanied by intensive mist-
net sampling. Many secretive species of the under-
growth will be underrepresented in surveys not sup-
plemented by mist-net sampling. However, it must
be kept in mind that mist nets are not a substitute for
over-all sampling. For example, the intensive mist-
net sampling program in tropical forest near Manaus
(seven years, 24,957 captures of 14,026 individuals,
and 136,000 net-hours) captured only 41% of all bird
species recorded there (Bierregaard 1990).

Also, comparisons between surveys that did not
include similar spans of seasons must be treated with
caution. In addition to the seasonal presence of long-
distance migrants and altitudinal migrants (e.g. Blake
et al. 1990), some “sedentary” tropical species show
seasonal patterns of presence or abundance (e.g. Bier-
regaard 1990).

Additionally, surveys in tropical areas are being
conducted with increasing frequency by persons not
even familiar with the visual identification of the
species of the region, and even by persons unfamiliar
with bird identification in general. The frequency of
misidentifications, even of hand-held mist-netted
birds, is almost certainly much higher than realized
by those who survey birds with mist nets.

Failure to take into account such differences in sam-
pling effort could produce erroneous assessments of
diversity. For example, 341 species might be recorded
from site A and 290 from site B, but site B might
actually be a richer area if those who surveyed the
site were not familiar with voices and did not use
mist nets to sample undergrowth species.

3. Failure to take into account number of habitat types
within areas compared. —Comparisons of species totals
among areas that include different numbers of hab-
itats are flawed. Nevertheless, such comparisons are
regularly encountered in the literature. For example,
the numbers of bird species from Amazonian locali-
ties have been compared directly in several publi-
cations without noting that some sites include the
gradient of successional habitats associated with ma-
jor rivers, each of which has species found nowhere
else in Amazonia (Remsen and Parker 1983, Terborgh
et al. 1984, Rosenberg 1990), whereas others do not.
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Continuing the comparison of hypothetical sites,
if site A, with its 341 species, contains three distinct
habitat types, say terra firme forest, varzea forest, and
human-created second growth, whereas site B has only
a single habitat type, terra firme forest, then com-
parison of the total species numbers must take this
difference into account. The only comparable totals
are the numbers of species in the terra firme forests.

4. Failure to take into account proximity of other habi-
tats.—Because many bird species frequently range into
habitats adjacent to their primary habitat that would
not support them on a long-term basis, the proximity
of different habitats to the study area must be taken
into account. With increasing frequency, tropical sites
with varying degrees of anthropogenic disturbances,
such as lumbering or tree cultivation, are surveyed
to determine how many forest species persist at such
sites. Yet, these studies often do not describe or take
into account the proximity of their sites to undis-
turbed habitats. If a tree plantation is adjacent to un-
disturbed forest, then many forest species may range
regularly into the plantation. This, however, is not a
true test of the plantation’s ability to sustain popu-
lations of forest birds. Such sites must be beyond the
daily cruising range of birds from nearby undisturbed
habitats to even begin to qualify as an assessment of
that site’s ability to support species from undisturbed
habitats, even over short-term periods.

I urge those responsible for designing comparisons
of survey data, as well as funding agencies and re-
viewers of proposals and manuscripts, to address these
concerns. The methodology section of papers that
compare bird species richness among sites should in-
clude: (a) methods or criteria for distinguishing low-
density residents that are truly part of the core avi-
fauna from wandering species from other areas; (b)
thorough documentation of sampling effort, includ-
ing use of tape recorders, mist-net deployment pat-
tern, and number of mist-net hours; (c) qualitative
assessment of observer skills in visual and vocal iden-
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tification; (d) description of the habitat types present
within each area compared; and (e) distance to habitat
types not represented in the sample areas.
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