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ApSTRACT.—Currently the operational analysis of Breeding Bird Survey (BBS) data by the
National Biological Service accounts for observer differences in estimating the trend for each
route, but within-observer differences are not modeled. We tested for the existence of a form
of within-observer differences in skill level, namely a change in ability to count birds of a
given species after an observer’s first year on a given route. An increase in ability could
positively bias the trend estimate. Removal of an observer’s first year of observation on each
route for the period 1966 to 1991 resulted in lower average unweighted trend estimates for
415 of 459 species (90%). These reductions were statistically significant for 213 species (46%).
The average reduction in trend was 1.8% change per year (SD = 5.4%). In route-regression
analysis, route data are weighted by a measure of precision. Removing first-year observer
counts reduced the weighted trend estimate for 275 of 416 species (66%), but differences

generally were small. Received 13 July 1995, accepted 11 March 1996.

DATA FROM LONG-TERM SURVEYS such as the
North American Breeding Bird Survey (BBS)
(Robbins et al. 1986) have been widely used to
compute temporal trends in bird populations.
However, analyses are complicated by a variety
of factors such as missing years of data, incon-
sistent route coverage, regional differences in
route densities, and observer effects (Peterjohn
et al. 1995). For example, observer skills signif-
icantly improved during the history of the BBS,
resulting in a tendency for recent observers to
count greater numbers of individuals and spe-
cies than their counterparts who initiated the
survey (Sauer et al. 1994). Hence, any analysis
of BBS data should treat observers as covariates
in order to avoid confounding their improve-
ment in skills (as a group) with population
trends.

Although differences in skill levels among
observers have been documented, subtle effects
within observers also can influence analyses of
data from surveys like the BBS. For example,
observers tend to lose some of their hearing
ability as they advance in age, especially at the
higher ranges of frequencies (Ramsey and Scott
1981), possibly creating the perception of pop-
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ulation decline. Conversely, Erskine (1978) sug-
gested the existence of a first-time observer ef-
fect along BBS routes, where observers tend to
count more individuals and species in subse-
quent years than during their initial year of
conducting the survey. This first-time effect
could be due to general improvement in bird
identification skills, increased efficiency in
counting birds under the defined methodology,
and/or learning the stop locations along the
route and associating particular species with in-
dividual stops. First-time observer effects could
have important consequences for data analyses.
The effects may differ greatly among routes, as
some routes have been surveyed by only a sin-
gle observer whereas others have had as many
as 11 different observers (Sauer et al. 1994). The
number of first-time observers could influence
estimation of population change for aroute, and
its effect may have to be taken into account in
order to reduce bias. A first-time observer effect
has two potential implications: (1) it could iden-
tify the need to train observers more thorough-
ly before allowing them to conduct a survey,
and (2) it may justify excluding all first-year
observations from the analysis of BBS data or
directly modeling the effect in the analysis.

In this paper we examined the presence of
first-time observer effects for species recorded
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on the BBS. These effects were assessed at the
level of the individual route by comparing
trends estimated using all data except for those
from the first year of a survey for each observer
with trends estimated using all data. The con-
sequences of first-year effects on the weighted
composite trend estimates were evaluated by
estimating these trends with and without first-
year observer data using the methods described
in Geissler and Sauer (1990).

METHODS

Each of the 3,700 BBS routes distributed across the
continental United States and Canada is randomly
located along secondary roads. They are 24.5 miles
(39.4 km) in length, with 50 point counts conducted
at 0.5-mile (0.8-km) intervals. At each point, all birds
heard or seen within a 0.25-mile (0.4-km) radius are
counted during a 3-min period. Robbins et al. (1986)
described the BBS methodology in greater detail.

BBS population trend estimates have been com-
puted using a route-regression method (Geissler and
Sauer 1990). For each route a linear regression over
years is run on the log of the total count (adjusted by
a small constant) of a species, treating observers as
covariates. The estimated slope is then back-trans-
formed to produce an estimate of trend. The route
trends are averaged (weighted by their estimated pre-
cision and the marginal mean count for the route) to
produce a trend estimate for a state-stratum unit (i.e.
physiographic region within a state). Because of au-
tocorrelation among counts on a route, variance es-
timates for state-stratum trends are derived from boot-
strapped samples of route trends. Regional trend es-
timates are then computed as averages of the state-
stratum trends, weighted by area in addition to pre-
cision and marginal mean counts. See Geissler and
Sauer (1990) for details of the weighting process and
variance estimation, and Link and Sauer (1994) for
some innovations on the route-regression procedure.
These weighting factors may mitigate consequences
of first-time observer effects, because routes with more
“start-ups” are given less weight in the overall anal-
ysis.

We tested for first-time observer effects from 1966
to 1991 at: (1) the level of individual survey routes;
and (2) the regional level, under the weighting scheme
of the route-regression method outlined above. In the
route-by-route analysis, we treated each route as an
experimental unit in a repeated-measures analysis.
The BBS analysis using all data served as the control:
The treatment consisted of removing the first year of
observation for each observer for each route, then
computing the new slope. Our response variable was
the difference in slopes computed with and without
first-time observer data. For each species, we tested
for a non-zero average difference in slopes, using a

KENDALL, PETERJOHN, AND SAUER

[Auk, Vol. 113

nonparametric sign test (Hollander and Wolfe 1973:
39) and a paired ¢-test. Both tests were two-tailed. The
sign test considers only the direction of the difference
in slopes and makes no distributional assumptions
about the slopes. The paired t-test considers magni-
tude and direction of the difference in slopes, but
assumes the slopes are distributed normally across
routes.

To assess the effect of first-time observers across
species (i.e. a general first-time observer effect for BBS
routes), we computed the proportion of species that
demonstrated a significant effect at the 5% level of
significance, for both the sign test and t-test ap-
proaches. If first-time observer effects for BBS routes
generally were nonexistent (null hypothesis), signif-
icant results are still expected for 5% (based on a =
0.05) of the species by chance alone. A first-time ob-
server effect is indicated when significant results are
found for more than 5% of the species evaluated. We
used a binomial test to evaluate this hypothesis. For
the sign test approach we only considered species for
which the estimated difference in slope was based on
=10 routes. For including a species in the ¢-test ap-
proach we required that =25 routes contributed to
the test for difference, in order to make the normality
assumption more reasonable.

In order to assess the consistency of first-time ef-
fects, bird species were grouped based on breeding
habitat type (grassland, wetland, scrub, woodland, or
urban), nest type (cavity or open cup), migration strat-
egy (permanent resident, short-distance migrant, or
Neotropical migrant), and nesting strategy (ground/
low or mid-story/canopy; see Peterjohn and Sauer
1993). For each of these four groupings, we used a
contingency table approach to test whether signifi-
cant first-time observer effect was independent of cat-
egory (e.g. is this effect found more frequently with
cavity nesters than open cup nesters?).

To assess the effect of first-time observers on the
weighted analysis of BBS data, we analyzed the com-
plete data set using the route-regression method of
Geissler and Sauer (1990), including the weighting
scheme described above. We then ran the same anal-
ysis, but restricted the input by removing the first
year of data for each observer for each route. We
computed the proportion of species for which this
restriction resulted in a decreased trend estimate and
used a binomial test to determine if it was signifi-
cantly different from 0.5. We also computed the pro-
portion of species for which this restriction resulted
in a reversal of the sign of the trend estimate (e.g.
the full data produced an estimated increase for a
species, but the reduced data produced an estimated
decline). In addition, we divided the species results
into two groups, based on whether the removal of an
observer’s first count produced an increased or de-
creased trend estimate. For each group we computed
the proportion of species for which the trend estimate
changed in statistical significance after restriction (i.e.
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the trend estimate before restriction was significantly
different from 0 and that after restriction was non-
significant, and vice versa).

REsULTS

Route-specific trend results.—Of 459 species
considered (each sample size =10), trend esti-
mates decreased for 415 species (90%) when the
first year of counts for each observer was omit-
ted, suggesting a positive first-time observer
effect. Average decrease was 1.8% change per
year (SD = 5.4%). Sign tests indicated signifi-
cantly different average slopes at-the 5% level
for 219 species (48%; see Appendix). Based on
a binomial test, the number of differences is
significantly (P < 0.001) higher than would be
expected by chance. All but seven of the sig-
nificant results indicated positive first-time ob-
server effects. Paired ¢-tests indicated a signif-
icant first-time effect for 70 of 413 species (17%),
and without exception the effect was positive.

Table 1 indicates how the significant results
(from sign tests) were distributed within spe-
cies groupings. For instance, of the 361 species
classified by habitat type (Peterjohn and Sauer
1993), 28 (7.8%) were classified as grassland birds.
Overall, the distributions of species indicating
a significant first-time observer effect and those
indicating no such effect were not different
across habitat types (x* = 3.97, df = 4, P = 0.41)
or between nesting strategies (x> = 0.09, df =
1, P = 0.76). The result was marginal for nest
type (x* = 3.2, df = 1, P = 0.075) and significant
for migration strategy (x? = 24.9, df = 2, P =
0.001). Closer inspection of the chi-square value
for migration strategy indicated that most of it
(x* = 17.5) was contributed by the cells associ-
ated with short-distance migrants (i.e. the pro-
portion of significant results that were short-
distance migrants [16%] was much lower than
the proportion of non-significant results that
fell into that category [40%]).

Composite regional trend results.—Trends com-
puted under the full-weighting scheme of the
BBS analysis showed that removing the first-
year observer counts decreased the estimated
trend for 275 (66.1%) of 416 species observed
on at least 20 routes. This is significantly greater
than 50% (P < 0.001). Of these 275 species, 14
(5.2%) exhibited a concomitant increase in sig-
nificance level (i.e. the P-value for the test for
non-zero trend changed from >0.05 to <0.05).
For 21 species (7.3%), the significance level de-
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TABLE 1. Results of tests for disproportionate rep-
resentation of groups among species exhibiting a
significant (using sign tests) first-time observer ef-
fect.

No.

No. non-sig-

significant nificant

species species

Habitat type®
Grassland 16 (8.8%) 12 (6.7%)
Wetland /Open water 43 (23.8%) 50 (27.8%)
Successional /Scrub 38 (21.0%) 49 (27.2%)
Woodland 76 (42.0%) 62 (34.4%)
Urban 8 (4.4%) 7 (3.9%)
Nest type®
Cavity 27 (20.8%) 37 (30.6%)
Open cup 103 (79.2%) 84 (69.4%)
Migration strategy*
Permanent resident 63 (35.4%) 49 (29.1%)
Short-distance migrant 29 (16.3%) 67 (39.9%)
Neotropical migrant 86 (48.3%) 52 (31.0%)
Nesting strategy*

Ground/Low 61 (48.0%) 57 (50.0%)
Mid-story/Canopy 66 (52.0%) 57 (50.0%)

*x*=23.97,df =4, P = 0.41.
bx?=32,df =1, P =0.075.
¢x* =249, df= 2, P = 0.001.
4x2=0.09,df=1,P = 0.76.

creased (i.e. P changed from <0.05 to >0.05).
For the 141 species where removal of first-time
observer counts increased the trend estimate,
the number of species for which the signifi-
cance level of the test increased or decreased
was 10 (7.0%) and 10 (7.0%), respectively. Over-
all, the median change in trend estimates was
—0.28% change per year (25th percentile =
—0.66% per year; 75th percentile = 0.13% per
year), whereas the median proportional change
was —15% (25th percentile = —54%; 75th per-
centile = 11%). For 31 species (7.5%), removal
of an observer’s first year resulted in a change
in the sign of the trend from positive to neg-
ative. For 12 species (2.9%), the trend switched
from negative to positive.

Di1sCUSSION

Using routes as experimental units, we have
demonstrated a substantial first-time observer
effect on bird counts in the BBS from 1966 to
1991. With few exceptions, this effect was in a
positive direction (i.e. the trend estimates de-
creased when the counts from an observer’s first
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year were removed) and averaged 1.8% change
in the population per year.

Given the enormous effort required to initiate
the BBS in 1966-67, this first-time observer ef-
fect could be confounded with a survey start-
up effect. To assess this possibility, we con-
ducted our analysis again, restricting the period
to 1968 to 1991, and found virtually no differ-
ence in the proportion of species indicating an
effect. In addition, our analysis is based on the
assumption that the logarithm of counts is lin-
ear over time for a given observer. If the log-
arithm of the actual number of animals on the
route decreases or increases exponentially for a
given observer (this would likely require long
strings of years with the same observer), our
analysis could indicate a first-time observer ef-
fect when, in fact, none exists. We are skeptical
that this is the case, however.

Our a priori belief was that there would be a
positive first-time observer effect on the trend
estimates for rare, or difficult-to-identify spe-
cies, due to artificially small first-time counts.
We found this effect for 46% of the species. Con-
versely, assuming some observers tend to place
less emphasis on counting numbers of abun-
dant species in years following their initial sur-
vey, we expected a negative effect on trend es-
timates for some of these abundant species. We
found no evidence for the latter, and several
common species are among those displaying a
positive effect (Appendix). The predominance
of species displaying this positive effect reflects
the various factors responsible for improving
counts of individual birds after the first year an
observer surveys a BBS route, although it pre-
cludes us from attributing the effect to any par-
ticular factor.

We found that species displaying significant
first-time observer effects were disproportion-
ately distributed among migration strategies. An
effect was less likely for short-distance mi-
grants, and more likely for Neotropical mi-
grants and permanent residents. These results
are partially counterintuitive, because we would
have expected the permanent residents to in-
clude species that generally are most familiar
to the first-time observers, and hence, less likely
to display an effect.

Under the weighting scheme of Geissler and
Sauer (1990), the positive bias resulting from
the first-time effect was still apparent, but not
as dramatic as the results of the route-based
analysis. The trend estimates for 1966 to 1991

KENDALL, PETERJOHN, AND SAUER

[Auk, Vol. 113

decreased for significantly more than 50% of the
species when first-time observer counts were
ignored, with a median 15% decrease in the
trend estimate. The change in trend resulted in
a change in significance level of the tests for
non-zero trends for only 13% of the species. In
addition, this restriction resulted in a reversal
of the sign of the trend estimate for only 10%
of species, most of which initially had trends
fairly close to zero.

The existence of this first-time effect has some
obvious implications for the analysis of BBS data
and the operation of it and similar surveys.
Analyses based on the unweighted trends of
individual routes would tend to be positively
biased as a result of these effects (e.g. a bias of
1.8% change per year could produce an appar-
ently stable 20-year trend when the population
had actually decreased by 40%). To reduce this
bias, the first-year counts from each observer
should be eliminated from analyses of individ-
ual route data. Additionally, all BBS trend es-
timates for relatively short periods of years re-
lying on data from the 1960s should be viewed
with considerable caution. Between 1966 and
1970, the data from all BBS routes would be
influenced by these first-time effects, resulting
in a positive bias in the trend estimates. These
effects should be less noticeable in short-term
trend estimates during subsequent years, be-
cause the proportion of first-time observers con-
ducting surveys would be relatively small dur-
ing any year, i.e. generally less than 10% of all
routes surveyed (Sauer et al. 1994).

The implications of this first-time effect on
the results of the weighted composite trend es-
timates are more complex. The weighting fac-
tors reduce the magnitude of positive bias, es-
pecially the precision weighting factor that re-
duces the influence of routes with relatively
few years of data per observer. However, a slight
positive first-time effect still exists in these anal-
yses, as evidenced by the slightly more negative
trends when the first-year counts were elimi-
nated from the analyses. Eliminating these data
can reduce the bias, but at the cost of reduced
precision of the trend estimates. For both the
unweighted and weighted analyses, modeling
the first-time observer effect explicitly is pref-
erable to eliminating data. Link and Sauer (un-
publ. data) have modified their estimating
equation approach to trend estimation (Link and
Sauer 1994) to include this first-time observer
effect.
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Given the magnitude of first-time effects at
the level of the individual BBS route, coordi-
nators should improve the training of observers
prior to their first survey for the BBS. The train-
ing should emphasize increasing familiarity
with the point-count methodology employed
by the survey and improving bird identification
skills, particularly proficiency in identifying
bird songs. Although this training could reduce
the magnitude of first-time observer effects, it
will never completely eliminate these effects,
because factors such as familiarity with the stop
locations, and the association of particular spe-
cies with individual stops, cannot be controlled
by training. Hence, the consequences of first-
time effects always must be addressed in the
analyses of the data.
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APPENDIX. Species with significant first-time observer effects in BBS route analyses as indicated by sign tests
based on =10 routes. Numbers following names of species are: (1) number of routes, (2) proportion of
routes where removal of first-time observations reduced the trend, and (3) P-value for a test of the null
hypothesis of zero average difference. Probabilities are one-sided but the test is two-tailed. Hence, P <
0.025 and P < 0.005 indicate a positive first-time observer effect significant at « = 0.05 and a = 0.01,
respectively; and P > 0.975 and P > 0.995 indicate a negative first-time observer effect at « = 0.05 and «
= 0.01, respectively.

Horned Grebe, Podiceps auritus, 94, 0.63, 0.01; Pied-billed Grebe, Podilymbus podiceps, 492, 0.64, 0.00; Common
Loon, Gavia immer, 399, 0.55, 0.02; Great Black-backed Gull, Larus marinus, 110, 0.64, 0.00; Herring Gull, Larus
argentatus, 392, 0.61, 0.00; Franklin’s Gull, Larus pipixcan, 183, 0.61, 0.00; Bonaparte’s Gull, Larus philadelphia,
51, 0.74, 0.00; Common Tern, Sterna hirundo, 155, 0.60, 0.01; American White Pelican, Pelecanus erythrorhynchos,
115, 0.63, 0.00; Red-breasted Merganser, Mergus serrator, 56, 0.70, 0.00; Mallard, Anas platyrhynchos, 1,640, 0.56,
0.00; American Black Duck, Anas rubripes, 362, 0.60, 0.00; American Wigeon, Anas americana, 271, 0.59, 0.00;
Green-winged Teal, Anas crecca, 333, 0.61, 0.00; Blue-winged Teal, Anas discors, 669, 0.62, 0.00; Cinnamon Teal,
Anas cyanoptera, 231, 0.60, 0.00; Northern Shoveler, Anas clypeata, 299, 0.61, 0.00; Northern Pintail, Anas acuta,
405, 0.60, 0.00; Wood Duck, Aix sponsa, 1,115, 0.58, 0.00; Redhead, Aythya americana, 195, 0.58, 0.01; Lesser
Scaup, Aythya affinis, 213, 0.58, 0.01;, Common Goldeneye, Bucephala clangula, 137, 0.61, 0.00; Bufflehead, Bu-
cephala albeola, 80, 0.62, 0.02; Ruddy Duck, Oxyura jamaicensis, 204, 0.59, 0.00; Glossy Ibis, Plegadis falcinellus,
49, 0.65, 0.02; American Bittern, Botaurus lentiginosus, 616, 0.63, 0.00; Least Bittern, Ixobrychus exilis, 63, 0.72,
0.00; Great Blue Heron, Ardea herodias, 1,797, 0.54, 0.00; Little Blue Heron, Egretta caerulea, 380, 0.55, 0.02;
Green Heron, Butorides virescens, 1,463, 0.56, 0.00; Black-crowned Night-Heron, Nycticorax nycticorax, 388, 0.64,
0.00; Yellow-crowned Night-Heron, Nyctanassa violacea, 227, 0.65, 0.00; King Rail, Rallus elegans, 54, 0.76, 0.00;
Virginia Rail, Rallus limicola, 147, 0.64, 0.00; Sora, Porzana carolina, 450, 0.59, 0.00; Common Moorhen, Gallinula
chloropus, 136, 0.65, 0.00; American Coot, Fulica americana, 500, 0.61, 0.00; American Woodcock, Scolopax minor,
321, 0.61, 0.00; Common Snipe, Gallinago gallinago, 878, 0.58, 0.00; Least Sandpiper, Calidris minutilla, 17, 0.76,
0.02; Spotted Sandpiper, Actitis macularia, 989, 0'61',0'00; Long-billed Curlew, Numenius americanus, 179, 0.58,
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APPENDIX. Continued

0.02; Northern Bobwhite, Colinus virginianus, 1,212, 0.59, 0.00; Spruce Grouse, Dendragapus canadensis, 14, 0.82,
0.02; Ruffed Grouse, Bonasa umbellus, 567, 0.67, 0.00; Greater Prairie-Chicken, Tympanuchus cupido, 36, 0.71,
0.01; Sharp-tailed Grouse, Tympanuchus phasianellus, 145, 0.61, 0.01; Sage Grouse, Centrocercus urophasianus, 75,
0.66, 0.00; Ring-necked Pheasant, Phasianus colchicus, 1,101, 0.60, 0.00; Mourning Dove, Zenaida macroura, 2,439,
0.53, 0.00; Black Vulture, Coragyps atratus, 465, 0.56, 0.01, White-tailed Kite, Elanus leucurus, 82, 0.69, 0.00;
Sharp-shinned Hawk, Accipiter striatus, 438, 0.64, 0.00; Cooper’s Hawk, Accipiter cooperii, 600, 0.59, 0.00; Northern
Goshawk, Accipiter gentilis, 142, 0.68, 0.00; Red-tailed Hawk, Buteo jamaicensis, 2,125, 0.54, 0.00; Red-shouldered
Hawk, Buteo lineatus, 756, 0.59, 0.00; Swainson’s Hawk, Buteo swainsoni, 505, 0.56, 0.01; Broad-winged Hawk,
Buteo platypterus, 787, 0.60, 0.00; Golden Eagle, Aquila chrysaetos, 274, 0.58, 0.00; Prairie Falcon, Falco mexicanus,
181, 0.59, 0.01; Peregrine Falcon, Falco peregrinus, 29, 0.69, 0.02; American Kestrel, Falco sparverius, 1,939, 0.55,
0.00; Barn Owl, Tyto alba, 56, 0.72, 0.00; Long-eared Owl, Asio otus, 29, 0.83, 0.00; Short-eared Owl, Asio flammeus,
222, 0.65, 0.00; Barred Owl, Strix varia, 722, 0.59, 0.00; Northern Saw-whet Owl, Aegolius acadicus, 29, 0.83, 0.00;
Eastern Screech-Owl, Otus asio, 282, 0.65, 0.00; Western Screech-Owl, Otus kennicottii, 29, 0.69, 0.02; Great
Horned Owl, Bubo virginianus, 1,283, 0.59, 0.00; Burrowing Owl, Speotyto cunicularia, 284, 0.61, 0.00; Northern
Pygmy-Owl, Glaucidium gnoma, 72, 0.67, 0.00; Greater Roadrunner, Geococcyx californianus, 221, 0.58, 0.01;
Yellow-billed Cuckoo, Coccyzus americanus, 1,483, 0.57, 0.00; Black-billed Cuckoo, Coccyzus erythropthalmus,
1,150, 0.58, 0.00; Belted Kingfisher, Ceryle alcyon, 1,792, 0.58, 0.00; Hairy Woodpecker, Picoides villosus, 1,775,
0.56, 0.00; Downy Woodpecker, Picoides pubescens, 1,990, 0.53, 0.00; Yellow-bellied Sapsucker, Sphyrapicus varius,
694, 0.58, 0.00; Red-naped Sapsucker, Sphyrapicus nuchalis, 111, 0.37, 1.00; Williamson’s Sapsucker, Sphyrapicus
thyroideus, 49, 0.70, 0.00; Red-headed Woodpecker, Melanerpes erythrocephalus, 1,114, 0.54, 0.00; Lewis” Wood-
pecker, Melanerpes lewis, 87, 0.69, 0.00; Chuck-will's-widow, Caprimulgus carolinensis, 470, 0.57, 0.00; Whip-poor-
will, Caprimulgus vociferus, 515, 0.59, 0.00; Common Nighthawk, Chordeiles minor, 1,373, 0.60, 0.00; Black Swift,
Cypseloides niger, 69, 0.65, 0.01; Ruby-throated Hummingbird, Archilochus colubris, 1,243, 0.59, 0.00; Rufous
Hummingbird, Selasphorus rufus, 165, 0.58, 0.02; Allen’s Hummingbird, Selasphorus sasin, 37, 0.69, 0.01; Calliope
Hummingbird, Stellula calliope, 91, 0.63, 0.01; Eastern Kingbird, Tyrannus tyrannus, 2,042, 0.53, 0.01; Western
Kingbird, Tyrannus verticalis, 806, 0.56, 0.00; Great Crested Flycatcher, Myiarchus crinitus, 1,651, 0.55, 0.00; Ash-
throated Flycatcher, Myiarchus cinerascens, 309, 0.56, 0.02; Eastern Phoebe, Sayornis phoebe, 1,464, 0.53, 0.01;
Olive-sided Flycatcher, Contopus borealis, 660, 0.58, 0.00; Western Wood-Pewee, Contopus sordidulus, 559, 0.56,
0.00; Yellow-bellied Flycatcher, Empidonax flaviventris, 217, 0.63, 0.00; Cordilleran Flycatcher, Empidonax occi-
dentalis, 279, 0.63, 0.00; Pacific-slope Flycatcher, Empidonax difficilis, 97, 0.16, 1.00; Acadian Flycatcher, Empidonax
virescens, 756, 0.55, 0.00; Alder Flycatcher, Empidonax alnorum, 695, 0.57, 0.00; Willow Flycatcher, Empidonax
traillii, 954, 0.55, 0.00; Least Flycatcher, Empidonax minimus, 987, 0.54, 0.01; Dusky Flycatcher, Empidonax ober-
holseri, 227, 0.60, 0.00; Horned Lark, Eremophila alpestris, 1,479, 0.56, 0.00; Steller’s Jay, Cyanocitta stelleri, 284,
0.56, 0.02; Gray Jay, Perisoreus canadensis, 316, 0.59, 0.00; Clark’s Nutcracker, Nucifraga columbiana, 143, 0.62,
0.00; European Starling, Sturnus vulgaris, 2,437, 0.54, 0.00; Bobolink, Dolichonyx oryzivorus, 1,010, 0.57, 0.00b
Brown-headed Cowbird, Molothrus ater, 2,488, 0.55, 0.00; Red-winged Blackbird, Agelaius phoeniceus, 2,486,
0.59, 0.00; Eastern Meadowlark, Sturnella magna, 1,582, 0.56, 0.00; Western Meadowlark, Sturnella neglecta, 1,133,
0.56, 0.00; Scott’s Oriole, Icterus parisorum, 88, 0.67, 0.00; Hooded Oriole, Icterus cucullatus, 58, 0.68, 0.00; Orchard
Oriole, Icterus spurius, 1,167, 0.57, 0.00; Baltimore Oriole, Icterus galbula, 1,422, 0.58, 0.00; Rusty Blackbird,
Euphagus carolinus, 173, 0.61, 0.00; Common Grackle, Quiscalus quiscula, 1,984, 0.56, 0.00; Evening Grosbeak,
Coccothraustes vespertinus, 487, 0.58, 0.00; Pine Grosbeak, Pinicola enucleator, 135, 0.61, 0.01; House Finch,
Carpodacus mexicanus, 1,121, 0.39, 1.00; Red Crossbill, Loxia curvirostra, 372, 0.57, 0.01; Pine Siskin, Carduelis
pinus, 677, 0.56, 0.00; Chestnut-collared Longspur, Calcarius ornatus, 131, 0.66, 0.00; Vesper Sparrow, Pooecetes
gramineus, 1,240, 0.55, 0.00; Savannah Sparrow, Passerculus sandwichensis, 1,270, 0.57, 0.00; Baird’s Sparrow,
Ammodramus bairdii, 110, 0.62, 0.01; Grasshopper Sparrow, Ammodramus savannarum, 1,264, 0.55, 0.00; Sharp-
tailed Sparrow, Ammodramus caudacutus and A. nelsoni, 68, 0.65, 0.01; Seaside Sparrow, Ammodramus maritimus,
22, 0.77, 0.01; Lark Sparrow, Chondestes grammacus, 782, 0.55, 0.01; White-crowned Sparrow, Zonotrichia leu-
cophrys, 246, 0.59, 0.00; White-throated Sparrow, Zonotrichia albicollis, 545, 0.56, 0.00; Clay-colored Sparrow,
Spizella pallida, 375, 0.59, 0.00; Brewer’s Sparrow, Spizella breweri, 278, 0.62, 0.00; Black-chinned Sparrow, Spizella
atrogularis, 50, 0.67, 0.01; Sage Sparrow, Amphispiza belli, 151, 0.63, 0.00; Song Sparrow, Melospiza melodia, 1,847,
0.53, 0.00; Lincoln’s Sparrow, Melospiza lincolnii, 366, 0.60, 0.00; Swamp Sparrow, Melospiza georgiana, 677, 0.56,
0.00; Fox Sparrow, Passerella iliaca, 202, 0.58, 0.02; Canyon Towhee, Pipilo fuscus, 176, 0.62, 0.00; California
Towhee, Pipilo crissalis, 55, 0.15, 1.00; Abert’s Towhee, Pipilo aberti, 11, 0.91, 0.00; Rose-breasted Grosbeak,
Pheucticus ludovicianus, 1,022, 0.57, 0.00; Black-headed Grosbeak, Pheucticus melanocephalus, 429, 0.56, 0.00; Blue
Grosbeak, Guiraca caerulea, 909, 0.56, 0.00; Indigo Bunting, Passerina cyanea, 1,558, 0.56, 0.00; Lazuli Bunting,
Passerina amoena, 344, 0.57, 0.01; Western Tanager, Piranga ludoviciana, 416, 0.58, 0.00; Scarlet Tanager, Piranga
olivacea, 1,111, 0.55, 0.00; Purple Martin, Progne subis, 1,422, 0.56, 0.00; Cliff Swallow, Hirundo pyrrhonota, 1,477,
0.56, 0.00; Cave Swallow, Hirundo fulva, 15, 0.00, 1.00; Barn Swallow, Hirundo rustica, 2,431, 0.56, 0.00; Tree
Swallow, Tachycineta bicolor, 1,497, 0.54, 0.00; Bank Swallow, Riparia riparia, 1,100, 0.59, 0.00; Northern Rough-
winged Swallow, Stelgidopteryx serripennis, 1,817, 0.55, 0.00; Bohemian Waxwing, Bombycilla garrulus, 30, 0.75,
0.00; Cedar Waxwing, Bombycilla cedrorum, 1,409, 0.55, 0.00; Loggerhead Shrike, Lanius ludovicianus, 1,184, 0.56,
0.00; Red-eyed Vireo, Vireo olivaceus, 1,817, 0.55, 0.00; Warbling Vireo, Vireo gilvus, 1,527, 0.57, 0.00; Yellow-
throated Vireo, Vireo flavifrons, 1,051, 0.56, 0.00; Black-and-white Warbler, Mniotilta varia, 974, 0.55, 0.00;
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Prothonotary Warbler, Protonotaria citrea, 401, 0.57, 0.00; Swainson’s Warbler, Limnothlypis swainsonii, 97, 0.70,
0.00; Blue-winged Warbler Vermivora pinus, 425, 0.56, 0.01; Golden-winged Warbler, Vermivora chrysoptera, 278,
0.61, 0.00; Nashville Warbler, Vermivora ruficapilla, 596, 0.61, 0.00; Tennessee Warbler, Vermivora peregrina, 295,
0.58, 0.00; Northern Parula, Parula americana, 840, 0.56, 0.00; Cape May Warbler, Dendroica tigrina, 191, 0.60,
0.00; Yellow Warbler, Dendroica petechia, 1,929, 0.57, 0.00; Black-throated Blue Warbler, Dendroica caerulescens,
359, 0.57, 0.01; Myrtle Warbler, Dendroica c. coronata, 528, 0.56, 0.00; Audubon’s Warbler, Dendroica c. auduboni,
324, 0.58, 0.00; Magnolia Warbler, Dendroica magnolia, 445, 0.58, 0.00; Cerulean Warbler, Dendroica cerulea, 262,
0.61, 0.00; Blackpoll Warbler, Dendroica striata, 165, 0.65, 0.00; Yellow-throated Warbler, Dendroica dominica,
416, 0.57, 0.00; Black-thoated Green Warbler, Dendroica virens, 544, 0.57, 0.00; Hermit Warbler, Dendroica
occidentalis, 70, 0.64, 0.01; Pine Warbler, Dendroica pinus, 685, 0.55, 0.00; Prairie Warbler, Dendroica discolor, 679,
0.55, 0.01; Northern Waterthrush, Seiurus noveboracensis, 537, 0.59, 0.00; Louisiana Waterthrush, Seiurus motacilla,
529, 0.61, 0.00; Kentucky Warbler, Oporornis formosus, 598, 0.54, 0.03; Mourning Warbler, Oporornis philadelphia,
473, 0.57, 0.00; Common Yellowthroat, Geothlypis trichas, 2,129, 0.57, 0.00; Yellow-breasted Chat, Icteria virens,
1,114, 0.56, 0.00; Hooded Warbler, Wilsonia citrina, 520, 0.58, 0.00; Wilson’s Warbler, Wilsonia
pusilla, 485, 0.58, 0.00; American Redstart, Setophaga ruticilla, 1,116, 0.55, 0.00; House Sparrow, Passer domesticus,
2,275, 0.55, 0.00; European Tree Sparrow, Passer montanus, 13, 0.15, 0.99; Gray Catbird, Dumetella carolinensis,
1,739, 0.55, 0.00; Brown Thrasher, Toxostoma rufum, 1,737, 0.55, 0.00; Cactus Wren, Campylorhynchus brunnei-
capillus, 107, 0.60, 0.02; Rock Wren, Salpinctes obsoletus, 408, 0.57, 0.00; Canyon Wren, Catherpes mexicanus, 134,
0.65, 0.00; Bewick’s Wren, Thryomanes bewickii, 505, 0.60, 0.00; House Wren, Troglodytes aedon, 1,686, 0.54, 0.00;
Sedge Wren, Cistothorus platensis, 337,0.57, 0.01; Marsh Wren, Cistothorus palustris, 342, 0.61,0.00; Brown Creeper,
Certhia americana, 484, 0.64, 0.00; Pygmy Nuthatch, Sitta pygmaea, 93, 0.62, 0.01; Golden-crowned Kinglet,
Regulus satrapa, 461, 0.62, 0.00; Ruby-crowned Kinglet, Regulus calendula, 569, 0.63, 0.00; Blue-gray Gnatcatcher,
Polioptila caerulea, 1,077, 0.56, 0.00; Wood Thrush, Hylocichla mustelina, 1,355, 0.54, 0.00; Swainson’s Thrush,
Catharus ustulatus, 631, 0.58, 0.00; American Robin, Turdus migratorius, 2,353, 0.54, 0.00; Eastern Bluebird, Sialia
sialis, 1,451, 0.46, 1.00.




