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ABSTRACT

We tested whether the Breeding Bird Survey (BBS) index of
abundance for Eastern Bluebirds (Sialia sialis) in the upper
Midwest U. S. was correlated positively with the actual num-
ber of birds breeding in our study area near Green Bay, Wi,
over 27 years from 1968 to 1994. Despite concerns about
the accuracy of BBS trend estimates, our results indicate that
the BBS index is a reasonably accurate indicator of real
changes in the size of our study population. Bluebirds are
suited well to BBS censusing techniques because of their road-
side nesting habitats, but other species that occupy grass-
lands or forest edges may also fit this mold. Thus, we sug-
gest that data contributed by volunteer and amateur ornitholo-
gists to calculate the BBS index to abundance will often pro-
vide accurate information on the status and fluctuations of

populations of conservation interest.

INTRODUCTION

The Breeding Bird Survey (BBS) is used by the
U. S. Department of the Interior to estimate popu-
lation trends of most North American species, but
it is based on data collected by volunteers and ama-
teurs with different skills and experience. As are-
sult, the potential for differences among observers
to introduce error into BBS estimates has been
analyzed statistically in great detail (Robbins et al.
1986; Geissler and Sauer 1990; Sauer et al. 1994;
Link and Sauer 1996). We took a different ap-
proach and tested directly the hypothesis that the
BBS is an accurate predictor of real changes in
population size of Eastern Bluebirds (Sialia sialis)
in the upper Midwest U.S. To do so, we compared
the number of adult female bluebirds that nested
during 27 years, from 1968 to 1994, in our 70 km?
study area near Green Bay, WI, to the number of
birds detected annually on the BBS in Wisconsin
and in Region 3 (WI, MI, MN, IL). We expected
that BBS indices for these areas would be corre-
lated positively with population size in our study
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area because juvenile Eastern Bluebirds disperse
regularly within Wisconsin and among Wisconsin,
Michigan and lllinois (Bauldry et al. 1995). Eastern
Bluebirds are appropriate to answering the gen-
eral question of how to monitor reliably popula-
tions of special concern. Bluebirds became a spe-
cies of national concern after undergoing a pre-
cipitous drop in population size during the 1970s
(Sauer and Droege 1990), but have since recov-
ered from this decline in the upper Midwest (Sauer
and Droege 1990, Bauldry et al. 1997). Thus, if
the BBS provided reliable data, changes in the BBS
index from 1968 to 1994 should be closely and
positively correlated to observed changes in the
number of female bluebirds breeding in our study
area. Support for this prediction would constitute
an independent corroboration of the BBS, based
on counts of individually marked birds.

METHODS

Our study methods, used since 1968, are described
in detail elsewhere (Bauldry et al. 1995, 1997;
Radunzel et al. 1997). Briefly, about 700 nest
boxes were monitored annually by VMB and up to
20 helpers each year. Helpers alerted VMB to the
location of pairs of bluebirds that nested in boxes
in their respective areas. Additionally, VMB
searched the entire study area on a regular basis
by car to search for nesting bluebirds. VMB vis-
ited all boxes to check for signs of nesting activity
and, when birds were present, to determine the
timing of egg-laying and size of clutches. Nests
were also visited to record number of eggs hatched
and fate of each attempt, and to band young and
adult birds. Artificial nest sites for bluebirds first
were provided in large numbers in our study area
in the early 1960s. VMB began sole supervision
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of data collection in 1967, and the number of nest
boxes increased from 500 to approximately 700
during the first two years of study. The number of
boxes monitored has remained about constant
thereafter, and the number of female bluebirds
breeding each year has not exceeded 124. Thus,
it is unlikely that the maximum number of bluebirds
counted annually, or variation in this number over
the course of the study, was affected markedly ei-
ther by the number of boxes available for bluebirds
or by changes in monitoring effort. About 90% of
2,460 nesting attempts produced nestlings that
survived to be banded, and 1345 adult females and
1182 adult males were captured and banded at
their nest sites at this stage. All adult females were
captured on the nest during their first known nest-
ing attempts each year, and all unbanded females
also were banded at this time. Many adults were
captured more than once each year, but we
counted adult females only once each year to es-
timate population size. Despite continuous nest
searches, only seven nests were found in natural
cavities. Thus, we estimate that over 90% of all
bluebirds present in our study area bred in boxes
that we monitored and were banded by the end of
each breeding season. If this assumption is cor-
rect, our estimates of population size reflect closely
the true population size of bluebirds nesting in our
study area. We compared BBS indices and fe-
male numbers using Pearson correlation and lin-
ear regression, after transforming the number of
breeding females by log,, to normalize the data.
The BBS index is also log-normally distributed
(Geissler and Sauer 1990).

RESULTS AND DISCUSSION

Our results show that BBS indices of Eastern Blue-
bird population size for Wl and Region 3 were each
correlated closely and positively to the observed
number of females breeding in our study area from
1968 to 1994 (Fig. 1, Table 1). Overall, a regres-
sion of number of breeding females on the BBS
index for each area suggests that the observed
number of females breeding in our study area can
be predicted to within about 20%, 95 times out of

(Table 1). Thus, BBS indices may have become
more accurate in the last 14 years, trends in our
study area may have paralleled those in the upper
Midwest more closely during this period, or both
explanations may apply.

Figure 1. The BBS index for (a) WI and (b) Region 3 each
plotted against number of female bluebirds breeding in the
study area from 1968 to 1994. Regression equations for popu-
lation size, as predicted by BBS indices are: population size =
1.60 (£ 0.26) + 1.10 (x 0.11) x Wl index, > = 0.80, F,, =
102.43, p < 0.0001); and population size = 0.92 (+ 0.09) +
1.24 (£ 0.29) x region 3 index, (2= 0.80, F,, = 105.75, p <

0.0001).
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100 (Fig. 1). However, we also note that the cor- 66 78 86 96
relation between number of locally breeding fe- Year
males and the BBS index was better in the last
half of the study period, particularly for Region 3
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Table 1. Correlation coefficients for BBS indices versus the number of female
bluebirds breeding in the study area from 1968 to 1994.

Sample Period
Area pre-1980 post-1979 1968-94
Wisconsin 0.84** 0.89™ 0.89**
Region 3 0.73* 0.96** 0.90**
years 14 14 28

*p < 0.005; **p < 0.0001

The close correlations between number of locally
breeding females in the Green Bay area of Wl and
the BBS index for WI or for Region 3 indicate that
the BBS can be exceptionally useful for assessing
long-term trends in breeding bird numbers. Al-
though bluebirds often occupy habitats that are
easily surveyed from roadsides, and thus lend
themselves well to the census techniques of BBS
volunteers, other widely dispersed species that
occupy grassland and successional habitats prob-
ably also fit this mold. Several related studies also
support this conclusion. For example, Temple and
Cary (1990) used volunteers to complete standard-
ized checklists at bird feeders in Wisconsin and
showed that year-to-year changes in the frequency
of sightings of species by observers typically was
correlated with BBS trend estimates. A second
study based on data collected by mist-netting, spot-
mapping, and the individual identification of terri-
torial birds in the Hubbard Brook Experimental
Forest, NH (Holmes and Sherry 1988), gave simi-
lar results, as did another study based on mist-
netting at Long Point Bird Observatory (Dunn et
al. 1997). Taken together, these results also sug-
gest that data collected by volunteer and amateur
ornithologists in many cases enhance the ability of
the U.S. Department of the Interior to monitor bio-
logical resources of national interest (Kenworthy
1995; Rogers 1995; Obey 1996). The current de-
bate about the population status of songbirds that
are Neotropical migrants hinges in large part on
the reliability of the BBS for estimating population
trends (James et al. 1996; Mauer and Villard 1996;
Thomas 1996). Our results address this issue by
providing a corroboration of the BBS index based
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on counts of individually marked bluebirds. Other
researchers with long-term data on individually
marked birds have the opportunity to test the reli-
ability of BBS indices for other species. Because
many banders collect such data, we believe that
banders could play an important role in improving
our efforts in monitoring biological resources of
national importance.
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