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The Breeding Bird Survey:
Its First Fifteen Years, 1965-1979

By

Chandler S. Robbins, Danny Bystrak, and Paul H. Geissler

Patuxent Wildlife Research Center
U.S. Fish and Wildlife Service
Laurel, Maryland 20708

Abstract

The Breeding Bird Survey (BBS) is an ongoing cooperative program sponsored jointly by the U.S. Fish
and Wildife Service and the Canadian Wildlife Service. Its main purpose is to estimate population trends
of the many species of birds that nest in North America north of Mexico and that migrate across interna-
tional boundaries. This survey provides information, both locally by ecological or political regions and
on a continental scale, on (1) short-term population changes that can be correlated with specific weather
incidents, (2) recovery periods following catastrophic declines, (3) normal year-to-year variations, (4)
long-term population trends, and (5) invasions of exotics.

The BBS also permits detailed computer mapping of relative abundance of each species, either year by
year to show changes in distribution and relative abundance, or the average over a period of years. It pro-
vides base-line data with which more intensive local studies can be compared.

For biogeographic studies it provides uniform sampling of bird populations by major physiographic
regions across the continent. In conjunction with the Audubon Christmas Bird Count, it permits com-
parison of summer and winter distribution of species that winter in the United States.

Most species of North American birds migrate across international boundaries, especially those shared
with Canada, Mexico, and the Soviet Union. As part of our responsibility under treaties with these na-
tions, the U.S. Fish and Wildlife Service has developed the BBS to monitor avian population changes so
that any adverse trends can be detected early. This provides the opportunity to determine the reasons for
any increase or decrease, to define geographic areas in which changes are greatest, to study correlations
between avian population changes and land-use changes, and to make recommendations for controlling
undesirable bird population trends.

For example, the BBS can be used to detect and estimate the extent of losses resulting from widespread
use of pesticides, and to reveal whether major population changes of a given species (e.g., Dickcissel) in
certain States are related to a continental decline or are merely a result of population shifts within the
breeding range. Effects of urban and suburban expansion are often reflected in the loss of forest interior
birds.



Population trends for 230 species as well as several avian genera and families are discussed and graphed
in this report. For most of these species, regional and well as continental trends are shown. The three ma-
jor regions discussed are the Eastern, Central, and Western, bounded by the Mississippi River and the
eastern base of the Rocky Mountains. Additional graphs for certain States or physiographic regions are
included for selected species of special interest. The following paragraphs summarize general trends in the
major bird families.

The native herons in general are maintaining their populations, whereas the exotic Cattle Egret' con-
tinues its geographic spread and its steady increase. Waterfowl as a group are stable or increasing.

Although most widespread species of hawks are on the increase, the rarer species show evidence of
decline.

Among the gallinaceous birds, the greatest change was a sharp drop in Northern Bobwhite as a result of
the exceptionally cold winters of 1976-77 and 1977-78 in the Ohio Valley and the Middle Atlantic States.
Killdeer populations, except for a minor decline during these two winters, showed strong increases except
in the West. American Woodcock were poorly sampled by the BBS because they were relatively inactive
during daylight. Common Snipe and the other common shorebirds that nest in the United States and
southern Canada exhibited stable or increasing populations, especially in the Eastern and Central regions.

Herring Gull counts varied dramatically and irregularly from year to year. Laughing Gulls increased
along the Atlantic coast and Franklin’s Gulls declined in the interior of the continent.

The introduced domestic pigeon or Rock Dove continued to increase in the Eastern and Central
regions, while the Mourning Dove continued its northward spread and increased, especially in Canada
and the adjacent States. Both of the northern cuckoo species increased, probably in response to outbreaks
of caterpillars—their chief food.

A downward trend in Common Flicker populations in the Eastern and Central regions is attributed
largely to competition for nesting holes from the introduced European Starling. This trend was accen-
tuated by losses during the severely cold winters of 1976-77 and 1977-78. While the Yellow-bellied Sap-
sucker decreased, the Downy Woodpecker increased, and other woodpecker populations remained
stable.

The flycatchers, most of which are highly migratory, did not show any consistent trends. Some species
increased, whereas close relatives decreased. Sharpest declines were noted in the Scissor-tailed and Olive-
sided Flycatchers. The swallows, which like the flycatchers are insect eaters, showed consistent gains,
except for the Bank Swallow.

Jays and magpies showed only minor population changes, but there were increases in Common Ravens
and in crows, especially the Fish Crow, which is spreading northward along the Atlantic coast.

The Boreal Chickadee decreased in 1966-79, but the Carolina and Black-capped Chickadees increased
in the East during the same period. There was no correlation, however, between the annual BBS totals for
Black-capped Chickadees in the Northeastern States and the autumnal irruptions detected at Manomet
Bird Observatory on the Massachusetts coast. The eastern population of the Tufted Titmouse declined
during 1966-79, despite the fact that it expanded its breeding range dramatically northward into New
England.

Striking changes took place in wren populations. The House Wren increased, despite a winterkill in the
East in 1976-77 that decimated the Winter Wren. The Bewick’s Wren dropped drastically east of the
Mississippi and disappeared almost completely from the Appalachian portion of its breeding range. In
the West, the Canyon Wren increased, while the Cactus Wren decreased. The Carolina Wren
demonstrated its sensitivity to winter weather conditions by increasing during a period of mild winters
and then dropping sharply during the severe winters of 1976-77 and 1977-78.

The Northern Mockingbird showed a general decline in continental population despite a dramatic
northward expansion into New York and New England. There was a corresponding influx of Gray Cat-
birds into the Canadian Maritime Provinces, but a sharp decline in Brown Thrashers in the areas newly
occupied by Northern Mockingbirds. American Robins registered a gradual increase, correlated with
suburban expansion and a decline in the use of persistent pesticides in the United States and Canada. The
tropical-wintering woodland thrushes also increased, especially in the East. The upward trend for the
Hermit Thrush, which winters in the southern States, was interrupted by the cold winters of 1976-77 and
1977-78, which also caused a serious decline in the Eastern Bluebird.

Both species of kinglets suffered heavy mortality in the severe winter of 1976-77, from which they had
barely started to recover by 1979. Loggerhead Shrikes declined in all parts of their range; this insec-
tivorous species appears to be suffering from a combination of factors related to changing land-use prac-
tices, including roadside spraying, suburban sprawl, and loss of pastureland and hedgerows. European
Starlings decreased in the East, primarily in the severe winters of 1976-77 and 1977-78, but are continu-
ing to spread and increase their numbers in the West.

IScientific names for species mentioned in the present report are given in

Appendix A.



Vireo and warbler trends were upward on the whole, especially in the East. This is attributed in part to
the extensive outbreak of the spruce budworm in eastern Canada, to the banning of the use of DDT in the
United States and Canada, and to the absence of any widespread severe weather conditions during the
period most members of these families are in the United States and Canada. Notable exceptions were a
sharp drop in Pine Warblers during the prolonged freeze in the Southeast in the winter of 1976-77, and a
steady decline in Prairie Warblers and Yellow-breasted Chats that arises from a declining amount of land
in early stages of succession.

There was a steady decrease in House Sparrows in the East despite an increase in the acreage occupied
by suburbs. Urban populations have declined in the past 60 years as the automobile has replaced the
horse, on whose droppings these sparrows feed extensively. Cleaner farming operations and, more re-
cently, competition from newly arrived House Finches in the East also have helped curb the population of
this introduced Old World sparrow.

One of the most striking changes quantified by the BBS has been the spread of the alien House Finch in
the eastern United States, where it has increased an average of 21% per year from 1966 through 1979.
From its release point on Long Island, New York, this species has already spread into nearly every State
east of the Mississippi River. Thus far the main concentrations have been in urban and suburban areas
where its impact on native species has been minimal. American Goldfinches, however, have declined
while House Finches have increased.

The Lark Bunting, a characteristic species of the northern Great Plains, is declining, especially along
the eastern border of its range, where grazing land is rapidly being converted to cropland. Among the
sparrows, the majority of the trends are downward—especially for the grassland species.

As human populations continue to increase in the Americas and demands for food and fiber accelerate,
it will become increasingly important to be aware of population trends in our avian species, especially
those that migrate between the United States and other nations. We now have established a firm base for
detecting future trends of the great majority of North American species. Over the next decade the con-
tinued compilation and analysis of comparable data will enable the detection of cyclic changes, the
separation of continuing, long-term trends from temporary ones, and the measurement of effects of
changing land use on avian populations both here and on the tropical wintering grounds of these insec-

tivorous migrants.

The purposes of the present report are to (1) de-
scribe the Breeding Bird Survey (BBS); (2) discuss the
more important population trends detected by the
survey in its first 15 years; (3) present base-line data
on mean numbers of birds observed per BBS route in
each State and Province; (4) indicate areas of greatest
relative abundance of each of the more common
species; (5) show such other BBS applications as
mapping of relative abundance; and (6) acknowledge
the participation of thousands of volunteers without
whom the BBS would not be possible.

The BBS is a cooperative program for gathering
and analyzing quantitative information on popula-
tions of breeding birds in North America north of
Mexico. The program was developed at the peak of
the “‘pesticide era’’ to provide a large data set from
which population trends of many species could be
computed.

Randomly distributed roadside routes have been
established within each 1 degree block of latitude and
longitude in the United States and southern Canada.
The density of routes varies geographically according
to the number of qualified observers available, but is
basically the same throughout each State or Province.

For each State and Province a coordinator selects
qualified amateur and professional observers to run
the routes in his or her jurisdiction. He or she

endeavors each year to obtain coverage of all the
established routes in his or her State or Province.

We summarize herein the methods used for gath-
ering and analyzing the data, show population trends
detected by the BBS, and illustrate a variety of other
uses of the results of the survey.

Field Procedures

The field procedures and record forms are the
same as those shown in the first BBS report (Robbins
and Van Velzen 1967). Because this report is now out
of print, the procedures are summarized here.

Each observer is sent a packet containing instruc-
tions (Appendix B), the route map, a set of field
sheets (Appendix C), a summary sheet (Appendix D),
and a return envelope.

Each route consists of 50 3-min stops 0.5 mile
(0.8 km) apart, and is run one morning each year, at
the height of the breeding season, starting at 0.5 h
before sunrise. In most of the United States coverage
is restricted to the month of June, but late May is
permissible in the southern States, as is early July in
Canada. At each stop the observer stands near his car
and records, on prepared forms, the total number of
each bird species heard, as well as those seen within



0.25 mile (400 m). Sky condition, wind speed, and
temperature are recorded at the beginning and end of
each route. Each route is confined to a single degree
block and to a single State or Province and, in most
instances, to a single major physiographic region.

Data Processing and Analysis
Data Entry

For each route, the observer submits five field
sheets, one for each series of 10 consecutive stops. He
also submits a summary sheet, which includes a pre-
printed label showing the State or Province, route
number, latitude and longitude of starting position,
and physiographic region code. The observer inserts
his name, date of coverage, starting and finishing
time, and appropriate weather codes. The summary
sheet, like the field sheet, contains a preprinted list of
the species expected in the observer’s geographic
area. Following the species name is a code number
(A.O0.U. number) that is used for processing the
data. After each species, the observer writes the page
totals from each of the five field sheets as well as the
total individuals for all 50 stops combined. In the
final column, the observer records the number of
stops at which each species was recorded.

The name of the route, the observer’s name, and
the numerical data from the summary sheet are key-
punched directly onto magnetic tape for subsequent
summarization and analysis.

Quality Control

Before entry onto magnetic tape, each summary
sheet is edited and compared with the five accompa-
nying field sheets. ‘“Write-in’’ species not preprinted
on the summary sheet receive special attention. Occa-
sional late transients appear on some reports, espe-
cially reports made in the first few days of June. If it
is almost certain that the transients do not breed in
the area, they are deleted from the summary sheet.
Observers are encouraged to apend comments
regarding any possible nonbreeders on their reports.
Occasionally it is necessary to contact observers for
additional details.

The editor inserts two other code numbers on the
form. One is the continuity code, which is the
number of consecutive years the route has been run
by the same observer. The coverage code indicates
whether the route was properly run in all respects, or

whether the observer started too early or too late in
the day or season, or under unfavorable weather con-
ditions. These two codes, inserted by the editor, per-
mit the data to be grouped or otherwise manipulated
for subsequent analyses.

After keypunching, the data go through a com-
puter edit program that, among other things, checks
the addition for each species and counts the total
species processed for each route. Any discrepancies
are marked for review. Before preparation of State
and Province and species summaries, each observer
reviews and corrects any errors on a computer print-
out of the data submitted on his summary sheet.

Computer-generated tables, such as Tables 2
through 4 of this report, provide additional oppor-
tunities to detect errors in identification, coding, or
keypunching that had not been detected earlier in the
process. Finally, for those species that are mapped by
computer, any record outside the normal breeding
range or any exceptionally high or low number with
relation to nearby routes is checked for accuracy.

Machine Listings and Tables

The data from the BBS can be manipulated in
many ways. Because of the heavy demand for these
data, we describe here the various listings that are
customarily produced, together with their usual
distribution.

The Route Listing is prepared annually for
observer verification. One copy is sent to the ob-
server, one to the State or Province coordinator, and
another is retained for office use.

In the State/Province Listing, species are arranged
taxonomically with one line of print listing the sum-
mary sheet data for each route. The number of routes
included in the summary is given, as well as the mean
number of individuals per route of each species for
the State. One copy of the State Listing goes to the
State or Province coordinator, one is bound and re-
tained for office use, and the third copy is used to
answer data requests relating to statewide or prov-
incewide distribution, relative abundance, or popula-
tion trends.

The Species Listing is also prepared in triplicate.
One copy is bound and saved for office use; the other
two are separated by species and sent on request to
persons studying populations of certain species con-
tinentwide. Like the two preceding listings, the
Species Listing contains the complete record for a
year as given on the computer tape. The records are
listed alphabetically by State and Province; and the



State and Provincial means are included, as is the
species total for that year.

Route Summary. A cumulative summary of the
birds that have been counted along each route has
been prepared routinely every 2 or 3 years since 1977,
and a copy of this summary is sent to the present
observer for that route so he will know what species
have been found on the route in previous years and
inform us of any errors that may be detected. This
summary shows the date the route was run each year,
the starting and finishing times, weather conditions,
the first four letters of the observer’s name, and the
annual counts for each species. It also gives the name
of the route, the latitude and longitude of the starting
point, the mean for each species, the total number of
species and individuals for each year, and the mean
number of individuals for the entire period covered
by the summary. It is used by persons who have need
for detailed bird population data for specific small
areas of the United States or Canada.

State/Province Summary. This summary consists
of a series of cumulative tables, one for each species.
There is a line in the tables for each route on which
the given species has been recorded, and a column for
each year covered by the summary. Following the
route number, physiographic region (stratum),
latitude and longitude and the annual totals and
mean are shown for each route. For every year and
each State or Province, the total number of in-
dividuals of a species is given, and the total number
of routes run. The annual mean number of in-
dividuals per route (for all routes) and the mean
number of individuals per route on which a species
was recorded are shown, as are corresponding long-
term means. These summary tables are used by re-
searchers interested in distribution, abundance, and
trends of one or more species within a State or Prov-
ince for the entire period covered by the summary.

Species Summary. The species summary is iden-
tical in format to the State/Province Summary, but
the tables are arranged by species instead of by State.
This tabulation is used for studying a species (or
group of species) throughout its range or over an area
containing several States or Provinces. At present,
these three summary tabulations are bound in multi-
volume sets, and users may request photocopies of
specific tables. Because the library of bound BBS
volumes now exceeds 500 volumes and is growing at
the rate of more than 30 large volumes per year, it
may soon be necessary to put most of the older files on
microfiche and use alternate means of reproduction.

The 1977 Totals by Species are given in Table 1

(Tables 1-5 follow the References). (Nomenclature
follows the fifth edition of the A.O.U. Check-List of
North American Birds [1957] and the 32nd and 33rd
Supplements [Auk 90:411-419; 93:875-879].) Similar
annual summaries have been published for 1966,
1967, and 1968 (Robbins and Van Velzen 1967,
1969). This table shows the annual sample size for
each species in a typical year. These totals are a func-
tion of the number of routes covered and are not
weighted to compensate for differences in coverage
in different States and Provinces or from year to
year; consequently, these figures cannot be used to
indicate population changes. They are published
merely to show the extent to which each species is
sampled by the BBS. For example, the Eastern
Bluebird is well sampled with 2,000 to 2,500 birds
recorded per year, whereas the Western Bluebird is
poorly sampled with fewer than 500 birds recorded
per year because the sampling density is much less in
the West. Of the various birds of prey, the Red-tailed
Hawk and American Kestrel (Sparrow Hawk) are the
best sampled, whereas the Bald Eagle and most spe-
cies of owls are poorly sampled. The four species
recorded in the largest numbers, Red-winged Black-
bird, House Sparrow, Common Grackle, and Euro-
pean Starling, are all conspicuous along roadsides
and are common in the Northeastern States where
sampling density is the heaviest.

The State and Provincial Means for 1965-79 are
given in Tables 2, 3, and 4. Annual means for 1966,
1967, and 1968 have been published previously (Rob-
bins and Van Velzen 1969). These tables show the
relative conspicuousness of each species in each State
and Province expressed in terms of the average
number of birds per route rounded to the nearest 0.1.
The number of routes on which the average for each
State and Province is based is shown at the top of
each column. From these tables one can determine
immediately which States and Provinces have the
greatest breeding densities of the various species.

Statistical Analysis

Statistical programs that analyze the data separate-
ly for each physiographic region (stratum) have been
developed. Strata for the United States and Canada,
together with the code number used for each, are
shown in Fig. 1. The strata are identified in Table 5,
which also gives the number of routes in each
stratum, the total species recorded, the mean number
of individuals per route, and the species diversity



index (H'). The area of each stratum within each
State and Province has been estimated by planimeter
and these areas are used as weighting factors in com-
puting weighted means and standard deviations for
each State, Province, and region and for the conti-
nent as a whole. The States and Provinces that have
been assigned to each region can be identified from
Tables 2, 3, and 4.

Two-year Analyses. Annual population changes
of 170 of the commonest species have been calculated
for each year from 1966 through 1979. These changes
have been calculated for each stratum within a State
or Province. The mean population for each stratum
for each year is multiplied by a weighting factor
based on the number of square miles of land area
within the stratum to give a weighted mean for each
State and Province. The same method is used to cal-
culate means for each entire stratum. These in turn
are combined to give weighted means, together with
standard deviations and standard errors, for the
three major regions and for the continent. The level
of statistical significance is indicated for each region
and for the continent.

In addition to the 170 individual species, similar
analyses are run for groups of closely related species
(e.g., herons, flickers, other woodpeckers, humming-
birds, Dendroica warblers) to look for trends in some
of the less common species.

Similar analyses are performed for certain key
habitats by combining data for several species that
are typical of a particular habitat, such as pine woods
or bottomland forest.

Long-term Trends. The primary goal of the BBS is
to detect long-term changes in bird populations, to
estimate the rate of change, define the area in which
the change is taking place, and, if desirable, suggest
ways in which the rate of change may be altered.
Traditionally, trends have been computed from an-
nual indices, usually by applying annual ratios over a
period of years (Bailey 1967, Erskine 1978). Because
the use of ratios tends to exaggerate any large
change, particularly when applied over a long span of
years, this method has now been abandoned. See
“Trend Analysis’’ (page 13) and Appendix E for
details of the alternate method used.

Bias Evaluation

Attempts to monitor bird populations under field
conditions are subject to a variety of interacting
biases. By standardizing procedures as much as pos-

sible, selecting experienced observers, and specifying
acceptable weather conditions, many of the potential
sources of bias are reduced.

A series of experimental counts in the 1960’s in the
Northeastern and Southeastern States, in Canada,
and in the Great Plains and Rocky Mountains, pro-
vided base-line information on the effects of time of
day, seasonal variation, and acceptable weather con-
ditions in different geographical and ecological re-
gions. Intensive coverage of 50 Maryland and 10
Delaware BBS routes at a sampling density of 16
routes per 1 degree block of latitude and longitude by
members of the Maryland Ornithological Society and
Delmarva Ornithological Society in 1965 indicated
that the BBS method would be practical and could
gain support of amateur field ornithologists.

We are aware of many biases that affect the BBS
results (Faanes and Bystrak 1981). Their effects are
generally minor, but we are continuing to study them
to seek to reduce their effects. Fortunately, most of
the bias tends to reduce the ability to detect a change
or its magnitude rather than to indicate a false
change.

A brief review of potential sources of bias and of
efforts to evaluate them or reduce their effects
follows.

Weather Conditions

Temperature

Temperature in degrees Fahrenheit is recorded at
the beginning and end of each route. During the
changeover period from Fahrenheit to Celsius
(Canada is already using Celsius temperatures offi-
cially), the editors are giving special attention to the
temperature blocks on the summary sheet to assure
that temperatures are recorded consistently in the
same units. When the United States makes the offi-
cial change to Celsius, all the back records will be
converted in a single operation.

Data from experimental BBS routes in Maryland
that have been run for many years and by several ob-
servers in the same year have been used to study ef-
fects of temperature on total species recorded and on
numbers of individuals of representative species
(Robbins 1981). These preliminary tests have not de-
tected any significant effects of temperature within
the range that was experienced on these routes. More
detailed analyses are planned, especially to determine
if high temperatures cause a greater decline in birds



observed toward the end of the route. To determine
the effects of temperature on bird counts, observa-
tions are being restricted to relatively small geo-
graphic areas to avoid encountering geographic
changes in abundance that happen to coincide with
geographic changes in mean temperatures.

Wind Speed

Instructions specify that, if possible, the count
should be made on mornings when the wind speed is
less than 8 mph; the count should not be taken if
winds exceed 12 mph (Beaufort 3), except in prairie
areas where winds normally exceed this speed.
Within this acceptable range we have not yet detected
significant correlations between wind speed and total
species recorded or numbers of selected species. With
higher wind speeds, on the other hand, counts of
many song bird species decrease and counts of
vultures and hawks increase. Because most routes are
run when winds are less than Beaufort 3, we do not
make any corrections for wind speed when analyzing
BBS data.

Sky Cover

At the beginning and end of each route, sky condi-
tions are coded as either clear, partly cloudy, foggy,
drizzle, snow, or showers, by using standard Weather
Bureau codes for past weather; codes are supplied
with the instructions. Steady rain disqualifies the
count except for its value in studying the effect of
weather conditions. Showers or drizzle usually do not
affect use of the data for statistical analyses.

Effects of fog have not been adequately studied.
Sound propagates exceptionally well under calm,
foggy conditions, but visibility is decreased and the
song period of many species is delayed. Effects of fog
on results of a single route may be considerable, but
the number of routes covered during foggy condi-
tions is so small that presence of fog is not considered
a major problem. Weather conditions are a part of
every BBS record so there is ample opportunity for
additional study of weather effects on counts of
individual species.

Date and Time

Date

Instructions call for routes to be run in June with
the following exceptions: in California, Nevada, Ari-
zona, New Mexico, Texas, and Florida routes may be

run as early as May at the discretion of the State
coordinators. In Canada and bordering States the
first week of July is also acceptable. Observers in
southern States—particularly in the Southwest—pre-
fer to run their routes in May while many of the
permanent resident species are still nesting. This
results in recording an unknown number of
migrating individuals of other species and may also
result in counts being completed before some of the
neotropical migrants such as cuckoos have arrived.

To reduce sampling variability as much as possi-
ble, observers are instructed to select a date as near as
possible to that of the previous year. The U.S. Fish
and Wildife Service trend analysis, which is based on
a large sample of counts, does not disqualify routes
for reason of difference in date as long as they are
run within the specified period. Many observers can
run routes only on weekends, and some routes,
because of traffic conditions or noise of farm or
other machinery, should be run on Sundays to gain
maximum comparability.

Starting Time

Counts are scheduled to begin at exactly 30 min
before local sunrise (or at 0300 h in the far North if
sunrise is before 0330 h). Early and late starts are
coded as such on the summary forms, but are not dis-
qualified from analysis. In the Canadian Wildlife
Service analysis (Erskine 1978), one of the three com-
parability points assigned to starting and ending time
is forfeited if coverage begins more than 10 min
before or after the specified starting time; two points
are lost by starting 15 to 20 min early or 20 to 40 min
late. Greater departures result in disqualification
from the Canadian analysis. A late finish also results
in a loss of Canadian points. Most routes can be
completed in 4 to 4.5 h, but an elapsed time of 6 h
results in disqualification from Canadian analysis,
because singing activity tends to decrease consider-
ably, or at least to become erratic, as the morning
progresses, especially 4 h or more after sunrise (Rob-
bins 1981). It is recognized that some roads, espe-
cially in rugged terrain, cannot safely be covered in
the specified time, so routes are not disqualified
merely on the basis of late completion.

Observers

Number of Observers

Instructions specify that all counting should be
done by a single observer, although assistants may be



used as drivers, map followers, recorders, or train-
ees. The reason for restricting observations to a
single person is that two trained observers will in-
variably find more birds than one person working
alone, and on most routes two observers cannot be
provided. We have suspected that some assistants
have contributed to the counting. Unfortunately, this
procedure is impossible to control except by honesty
on the part of all observers. We can only stress the
importance of comparability and ask that par-
ticipants adhere strictly to all rules.

Experience

No two observers have the same experience and
capability. We are extremely fortunate to have a
large number of very competent and experienced
field ornithologists participating in the BBS. The
very nature of the survey requires a good working
knowledge of birds of the local area and the ability to
identify them by both sight and sound. Erskine
(1978) found that the total number of birds reported
on BBS’s increased in the second year of an
observer’s participation. The amount of increase
varied geographically between 3 and 11%. In a
similar study in Maryland the increase was only
about 2%. This factor is no doubt a result of the ob-
server’s unfamiliarity with the technique on the first
run. We prefer to have the same observer run a route
for many years to reduce observer bias. The Cana-
dian comparability code assigns three points when
the same observer participates in successive years.
The route is excluded from comparison the first year
it is run by a new person. We have tested the effects
of changing observers (Faanes and Bystrak 1981) and
have concluded that the increased sample that results
from using all routes results in less variability than
the smaller sample of counts conducted by the same
observers.

Advancing Age

A gradual reduction of hearing acuity, especially in
the upper registers, may start as early as age 30 and
becomes much more pronounced after age 60. Most
observers realize when they are beginning to have
problems with hearing or vision and every year some
observers write that for these reasons they must give
up their BBS routes. Initial awareness of loss of acui-
ty is not in itself reason for giving up a route, because
long experience often permits one to achieve better
performance despite physical handicaps. An observer
who is becoming aware of problems with vision and

hearing should take along a trainee to ultimately take
over the route when he becomes more proficient than
the first observer. With a fairly constant percentage
of routes changing hands each year, it is unlikely that
a serious bias will result from the symptoms of ad-
vancing age.

Identification

Misidentification

Contrary to initial reaction of many people, we do
not consider misidentification a serious problem in
the BBS. It is true that observers vary greatly in train-
ing and experience and that many of them run routes
that, at least initially, are in unfamiliar territory.
From a large number of comparisons (among routes,
years, and observers on the same route in the same
year) we believe that the number of misidentifica-
tions is so small as to be negligible except in those in-
stances in which a bird is reported outside its normal
range. These instances are brought to our attention
when tabulations are prepared by a State or Province
or when maps are generated by a computer. The
original records are then checked for supporting evi-
dence or comments and, if necessary, the observer is
contacted. It is highly desirable that observers be
familiar with breeding ranges of birds in their area so
they will include verification of unusual records.

Species Not Recognized

A fairly common species that is not recognized by
an observer is a much greater problem than a mis-
identification, because when a zero or a very low
count appears in a series of higher counts it greatly
increases the variance of the sample. When we
become aware that a species that should have been
present has not been recorded, we may send an in-
quiry to the observer. For a new observer we often
enclose a copy of the results of that route from a
preceding year. In most instances observers appreci-
ate knowing if they have missed a species, and they
make a special effort to become familiar with these
birds.

Number of Species

There has always been a place on the summary
sheet to record the total number of species observed
on the route. In the early years of the survey the total
species did not become a part of the computerized
record because it was considered only of passing in-
terest. More recently the species total has become a



part of the record that has been used routinely in part
of the machine edit program. The number of species
observed is never in itself used to accept or reject a
report. In some arid areas of the West a report con-
taining only 15 species may be acceptable, whereas in
some parts of the Northeast a report of 50 species
may indicate that an observer is missing some com-
mon species (Faanes and Bystrak 1981). We discour-
age observers from striving for a large species list at
the expense of detecting as many individual birds as
possible. The BBS is not intended to be a competitive
game, as are some forms of bird counts. Year-to-year
comparability is much more important to us than the
number of species detected.

Birds Detected

Random Roadside Sampling

Some observers express concern over their inability
to find, during their 3-min stop, a bird that they
know was present. The BBS is not designed to give a
complete count of what is present at any stop; rather,
it provides a brief sample of the species and the total
number of individuals present within each circle of
400 m (0.25 mile) radius. We have conducted several
confidential tests that demonstrate that even
observers experienced in the BBS technique are
unable to detect all the birds that are calling or in
sight during the 3-min period.

In one study, a tape recorder kept a continuous
record of birds audible from a given spot before, dur-
ing, and between several 3-min visits by the observer.
When the tape was played back the observer heard
several birds that he had not detected previously, or
at least had not tallied on his field sheet.

In another study, three different pairs of observers
simultaneously counted the birds on a single BBS ex-
perimental route on different days and compared
notes at the end of the route. Observers were evenly
matched and had almost identical species totals for
the entire 50 stops. Yet, when the results of in-
dividual stops on the first day were compared, there
was no stop at which the two people observing
simultaneously had recorded the same combination
of species. On the second attempt, the results were
the same. It was not until the third day that identical
species lists were obtained at 2 of the 50 stops. Often
as many as one-third of the species detected by one
observer will be missed by the other. This variability
in detection does not in any way detract from the
validity of the survey; it simply stresses that the

survey is recording only a sample of the species that
are present, much the same way a political poll
samples only a small portion of the public.

Nonbreeding Birds

An important source of bias is the failure of the
BBS method to distinguish between breeding birds
and unmated individuals. This fault is shared by
almost all other forms of bird censusing and
monitoring, and for some species may have serious
implications. In many instances a nonbreeding bird
may sing more persistently than a mated bird,
especially if the nesting season is well advanced.
Although a sample of the breeding bird population
of most species along the route is included in the BBS
sample, an unknown number of unmated birds also
is sampled—perhaps better sampled than the breed-
ing individuals. Thus, for some species the trend be-
ing detected may be largely a trend of unmated birds
rather than of the breeding populations. This is a
problem that remains unaddressed for most North
American species. When more becomes known about
the habits and relative abundance of unmated birds,
it may be necessary to reexamine in detail certain por-
tions of the BBS records, such as only records from
the first 10 stops or only those routes covered during
a brief period at the peak of the breeding season of a
particular species.

Threshold of Abundance

For any common species identified by song, there
is a threshold number of individuals beyond which
the observer cannot detect the presence of additional
individuals. For example, one might see all the
Turkey Vultures within a 400 m (0.25 mile) circle or
hear all the crows in the same area, but it would be
impossible to distinguish 50 singing Red-eyed Vireos
at a stop in an area of continuous mature forest.
When an abundant species reaches the point of vocal
saturation, the observer may be incapable of detect-
ing a large increase or decrease at stops where the
species is abundant. Change in abundance of
common species may still be detectable, perhaps by
making comparisons only with those stops at which
numbers are small enough to show variations be-
tween years. This subject is being given further study.

Fledged Young

For crows, starlings, blackbirds, and other early-
nesting species of open country, a problem is often
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introduced by the presence of young fledged birds on
the wing. For many species it is not possible for the
observer to distinguish between young and adult
birds, especially when the birds are seen at a distance.
For uniformity we have asked that all birds identified
be counted, with the exception of downy chicks,
broods of small ducks, and other obvious family
groups. This bias can be reduced in part by schedul-
ing coverage on as nearly the same day as possible
each year, perhaps by making adjustments for late-
ness of the breeding season when it is possible.

Recordkeeping

Recording in the Field

Several methods are used for recording birds in the
field, depending on the preference of the observer.
The majority of observers record their tallies directly
on the field sheets that are furnished, which is en-
couraged because these sheets simplify the editing
process. It is therefore important that observers
become familiar with the field sheets. Some observers
have trouble locating bird names on these sheets and
have asked for blank forms on which to write in the
names of the birds that they see or expect to see. Such
blank forms are furnished on request. We do not
specify how the birds are to be recorded, but only
that a separate tally by species be maintained for each
of the 50 stops and that the original field sheets be
submitted. Some observers prefer to dictate their
birds to an assistant, others prefer to write down the
birds themselves. Some prefer to use a tape recorder
for dictation. This method has the most short-
comings—it is not only tedious to transfer the data,
but transcription errors are easily made, tape
recorders can malfunction, and original field data
can never be verified. Each method has advantages
and disadvantages; therefore, although we strongly
encourage the use of our field sheets, we allow a wide
variety of recording procedures.

Copying and Summarizing

Instructions ask that the original field sheets be
submitted along with the summary sheet because
transcribing errors are frequent; numbers on the
summary sheets may be put in the wrong column, on
the wrong line, or even omitted. Upon receipt, the
field sheets are routinely checked against the sum-
mary sheet to detect transcribing errors before the
summary sheets are keypunched. In the early years of
the BBS line-by-line editing of the summary sheet

against the field sheets was not attempted, but
because of the number of errors found in recent
years, we are closely reexamining data from earlier
years for errors.

Changes in Routes

Impassable Roads

Over a period of years many observers have en-
countered roads or bridges rendered impassable by
construction, storm damage, or weather conditions.
For this reason the instructions give details on deal-
ing with such emergencies, with emphasis on main-
taining stops in the same locations as previously. This
ensures that alterations in the route will be uniform
and that they will not be biased by observer pref-
erence. Observers are encouraged to contact us,
whenever possible, about alterations before the route
is run.

Marking Individual Stops

Observers are requested to mark on their maps
(which are returned to the Patuxent Wildlife
Research Center at the close of each season) the exact
position of each stop so that observers covering the
route in the future will know where each stop was
made. If the map provided does not lend itself to
stop-marking, a list of stop descriptions is recom-
mended. To get comparable results, each stop should
be as close to the same position as possible each year.
Odometers vary and slight changes in roads may also
alter the mileage; hence, recording landmarks for
each stop or marking the position directly on the field
map is important.

Number of Stops and Minutes
Spent at Each Stop

We still adhere to the original procedure of count-
ing for 3 min at each of the 50 stops. Because bird ac-
tivity decreases gradually toward the end of each
route and many observers are fatigued by 50 stops,
the question of whether it would be preferable to
limit the routes to 30 or 40 stops instead of 50 has
been raised. A large sample of routes was examined
by 10-stop increments to determine not only the ef-
fect of increase in sample size, but also to measure
the effect of greater variability toward the end of the
50-stop coverage. It was found, however, that the in-
creased sample size more than compensated for any



increase in variability in later stops. A few routes
have been extended experimentally to 60 or 70 stops
or even more, but the sample of extra long runs is not
sufficiently large to analyze. Without data to demon-
strate any advantage of increasing the number of
stops, and in consideration of the fatigue factor, no
thought has been given to extending the routes
beyond the present 50 stops.

Another study resulted from a suggestion that
some observers might require more than 3 min to
sample a stop adequately. Admittedly, all of the pre-
BBS testing was done by experienced observers, so
we were eager to run a test to compare results of 50
3-min stops with those of 25 5-min stops on the same
route, using both experienced and new observers. In
this test, three pairs of observers were used on the
same route on different days; all six observers were
able field ornithologists, but one member of each
pair had had considerable experience running BBS
routes and the other had none. Each pair of ob-
servers simultaneously ran the experimental route
both ways: 50 3-min stops on 1 day and 25 5-min
stops another day. When the results were compared,
both the experienced and inexperienced observers
had recorded more birds with less variability on the
standard 50 3-min stops.

In view of the time and expense of driving to a BBS
route we are anxious to obtain the best sample of
data from that route. Tests thus far have favored the
50 stops of 3 min each that were originally deter-
mined to provide the best sample. We are well
pleased with the performance by this method, but
will continue to test other methods.

Coaxing of Birds

Any method of coaxing birds at a BBS stop is not
in keeping with the goals of the survey. Again, we
must rely on the honesty of our observers in this mat-
ter. ‘‘Spishing,”’ ‘‘squeaking,”” and tape playbacks
have become very popular in recent years, but, as far
as we are aware, observers are not using these
methods to encourage response from birds on BBS
routes and we continue to strongly discourage it.

Species Poorly Sampled

Although most species with broad geographic dis-
tribution are well sampled by the BBS, species that
are rare, very local, nocturnal, restricted during the
breeding season to high elevations or high latitudes,
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or are limited to two or three States are not likely to
be encountered in sufficient numbers to permit close
monitoring by this survey. Likewise some of the colo-
nial nesting species, especially colenial seabirds, can-
not be detected from randomly distributed roadside
counts. Examples of undersampled species are loons,
grebes, pelagic birds, pelicans, cormorants,
anhingas, spoonbills, swans, condors, chachalacas,
ptarmigans, rails, oystercatchers, arctic nesting
shorebirds, some of the gulls and terns, skimmers,
the alcids, the tropical doves, anis, the scarcer owls
and goatsuckers, southwestern hummingbirds,
trogons, tropical kingfishers, endangered species,
and birds whose North American breeding range is
restricted to Alaska.

Some of the endangered species and colonial
waterbirds are monitored periodically by special
surveys. BBS methodology, or a modification there-
of, could be used on an intensive local scale to
monitor many of the other species.

Improvements in Editing and
Analysis Techniques

Stratification

Each bird species has its own geographical limits.
Within these limits are several zones of abundance
representing availability of favored habitats. Moun-
tainous areas tend to be made up of easily recogniz-
able zonal boundaries that result from differences in
temperature, precipitation, or wind speed. Typically
the abundance of many species of birds changes
abruptly across such boundaries. In flat country the
boundaries are more obscure or in many instances
irregular, often extending for many miles along a
stream valley where differences in soil type or
moisture support habitats not found a short distance
on either side of the stream.

Because bird distribution and abundance, partic-
ularly in the breeding season, is so strongly influ-
enced by habitat, we have chosen to use physio-
graphic rather than political boundaries as the major
divisions of the North American continent when ana-
lyzing BBS results. Our physiographic boundaries
(Fig. 1) are based largely on Aldrich’s (1963) map of
life areas of North America. There have been many
minor adjustments in stratum boundaries. Such
refinements in the United States have come largely
from ‘“Natural Land Use Areas of the United States’’
published by the Bureau of Agricultural Economics,
USDA (1933); ‘‘Physiogeography of Eastern United






States’” by Fenneman (1938); ‘‘Potential Natural
Vegetation’” by A. W. Kuchler (1965); and various
publications for individual States. Canadian bound-
ary refinements have come from A. J. Erskine (1978)
of the Canadian Wildlife Service and from published
maps of individual Provinces.

Trend Analysis

The statistical methods used to analyze the BBS,
which have been discussed elsewhere (Robbins et al.
1980; Geissler and Noon 1981), are summarized here.
The proportional base year adjustment has often
been used to estimate trends over a period of years
when it was necessary to adjust for the effects of
routes that could not be run every year. We did not
use this adjustment because it has been shown to give
misleading trends when many of the routes are not
run every year. Instead, a proportional trend was
estimated for each route by using linear regression on
logarithmic trend transformed data. No adjustment
for missing data was necessary because a linear
regression can be used whenever two or more yearly
counts are available on a route. The route trend esti-
mates were weighted by (1) geometric mean counts
on the route to estimate the trend of the bird popula-
tion in an area, (2) a function of number and spacing
of the years the route was run to reduce the variance
of the trend estimates, and (3) the area represented by
each route so that equal areas have equal influence,
other factors being equal (see ‘‘Slope on logarithmic
scale, weighted to reduce variance’’ in Geissler and
Noon 1981).

Annual mean counts were used to depict the dis-
persion about the fitted trends and show possible
systematic departure from these trends. These mean
counts on all routes run (including those not in the
bird’s range) in a particular year were weighted by
land areas (see ‘‘Annual means’’ in Geissler and
Noon 1981). Thus the annual mean counts represent
a species average density, not the density within suit-
able habitat. See Appendix E for details of the
weighting procedure.

Bird Population Trends

Many of the more interesting species have been se-
lected for discussion of population trends, with em-
phasis on common species and those for which some
especially interesting trend has been recognized.

On each graph the annual weighted means appear
as black dots, black squares, or black triangles repre-
senting the Eastern, Central, and Western regions,
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respectively, and as open circles to indicate conti-
nental means. For some species, trends appear for
additional geographic subdivisions, such as States or
strata (see Fig. 1 and Table 5).

For selected species, the 95% confidence limits are
indicated, paralleling the mean counts for the indi-
vidual years. When mean counts are so similar
among the different regions that the symbols would
overlap appreciably, only the labeled trend lines are
shown.

The trend lines are computed as indicated in
Appendix E. They closely resemble regression lines
drawn from the annual means but, in fact, were com-
puted independently of the annual means. The most
conspicuous departures of the trend line from the an-
nual means occur in the very early years of the survey
when only small samples were available.

The trend lines for the Eastern region start in 1966,
the first year the entire region was covered by the
survey. Trends for the Central region start in 1967
and those for the Western region and for the conti-
nent start with 1968. None of the trends have been
projected backward to years before the survey was
conducted in that portion of the continent.

Increases or decreases are indicated as ‘‘signifi-
cant’”> when the analysis indicates a probability of
95% or more that the trend was real rather than a
result of chance alone. Thus the possibility is slight
that any particular trend reported here as significant
actually was not. Where small sample sizes are in-
volved it is also possible that operational factors such
as change of observers, an increase in environmental
noise, a gradual increase in expertise of observers, or
a gradual loss of hearing acuity could produce an ar-
tificial change in the counts. For these reasons, no
change was considered significant unless it was based
on at least 15 BBS routes.

Rather than repeating the word ‘‘significant’’ in
the text, it is used rather sparingly, and is reserved for
emphasis where it is needed. When it is stated that a
change took place it means a change significant at the
95% level of probability. The word ‘‘tendency’’ is
used to designate a change that is not statistically
significant.

The three BBS regions are the Eastern region (all
States and Provinces east of the Mississippi River),
the Central region (between the Rocky Mountains
and the Mississippi River), and the Western region
(the rest of the continent north of Mexico but exclud-
ing Alaska).

The seven subregions referred to in the text are the
six U.S. Fish and Wildlife Service Administrative
regions as defined in 1979, plus Canada. The ‘‘Far
Western States’’ are the three Pacific States plus
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Nevada and Idaho. The ‘‘Northern Plains States’’
are Montana, North Dakota, and Iowa south
through Utah, Colorado, Kansas, and Missouri. The
“‘Southwest’’ comprises four States: Arizona, New
Mexico, Texas, and Oklahoma; the ‘‘Southeast’’
contains Arkansas, Kentucky, and North Carolina
south to the Gulf Coast. The ‘“Great Lakes States’’
are Minnesota, Wisconsin, Michigan, Illinois, In-
diana, and Ohio. The ‘‘Northeastern States’’ are
from West Virginia and Virginia north through New
York and New England.

When significant trends for a species were detected
for an individual State or Province, and at least 15
routes in the State or Province had recorded that
species, the trend is mentioned in the text, with the
States or Provinces grouped geographically to
emphasize the portions of the Continent where the
change was most noticeable.

Population changes are potentially most serious
when they occur in areas of greatest nesting density.
For that reason, and also as a matter of general mter-
est, the strata, States, and Provinces with the highest
mean counts for each species are listed in sequence of
decreasing abundance. For any species, knowledge of
the preferred strata gives more insight into the
requirements of the species than does a comparison
of relative abundance among States or Provinces. In
the text, the strata are referred to by the names in
Table 5 rather than by the numerals in Fig. 1. States
and Provinces that lie primarily within a single
stratum (Nova Scotia, New Brunswick, and Okla-
homa) tend to have more species with high counts
than do the more diverse areas (Colorado, New
York, and Ontario). States along the Mexican border
are an exception, however, because of the presence of
unique species that do not breed in the more northern
States.

For geographic comparisons of relative abundance
within a species, see the State and Provincial means
in Tables 2, 3, and 4, which include all species that
reached a mean count of 0.5 or more birds per route
in one or more States or Provinces.

Birds Observed

Herons and Egrets (Fig. 2)

Native colonial herons. Colonial nesting herons
are not easily monitored by the BBS because the col-
onies are locally distributed, are often far from
roads, and because the number of individual birds
seen on a given route varies greatly from year to year.

We therefore examined the heron data in three ways:
by analyzing the numbers of each species observed,
by analyzing the number of stops at which each spe-
cies was detected, and by combining all native col-
onial herons for studying the trend of heron colonies
as a whole. The first pair of charts at the top of Fig. 2
shows the trend for all native colonial nesting herons
combined, based on number of individuals. All
heron species except the Cattle Egret, Green Heron,
and the two bitterns are included in these trends. As
can be seen from the graphs, the trend lines are vir-
tually flat in all three regions and for the continent as
a whole. A few trends become apparent when these
counts are broken down by strata. A significant de-
crease was detected for the southern portion of the
Upper Coastal Plain, and there were significant in-
creases for the adjacent southern portion of the
Lower Coastal Plain and for the Allegheny Plateau,
Southern New England, the St. Lawrence Plain,
the Great Lakes Plain, the western portion of the
Spruce-Hardwood Forest, and the Central Valley of
California.

The Little Blue Heron, with a decrease in the East-
ern region, was the only species that showed a signifi-
cant change in any of the three Regions other than
those for which separate graphs were prepared. This
decline was significant in both the Northeastern and
Southeastern States. Other changes detected by sub-
regions or States were a decrease in Great Egrets in
the Southwestern States, a decrease in Black-crowned
Night Herons in the Northern Plains States but an in-
crease in the Northeastern States, and a continental
increase in White Ibis. The only significant changes
in individual States and Provinces were a decline in
Little Blue Herons in Alabama, an increase in
Yellow-crowned Night Herons in Louisiana, and a
decrease in American Bitterns in New Brunswick and
New Hampshire.

Trends based on number of stops at which colonial
species were observed rather than on the number of
individuals seen reduces the year-to-year variability
and makes it possible to detect changes in distribu-
tion that were obscured by the more variable counts
of individual birds. This analysis detected an increase
in Least Bitterns in the Eastern region and of White
Ibis in the Central region, and it detected the same
changes for individual States that were found in the
other analysis.

Great Blue Heron. The Great Blue Heron showed
a significant increase in the Eastern region, where it
was recorded on 753 routes, with a significant in-
crease in the Northeastern States. Illinois was the
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only State with a significant decrease, but there were
significant increases in Ontario and New Brunswick,
and in Oregon, Arkansas, Alabama, Ohio, and New
York. The only stratum with a significant decrease
was the Drift Prairie, whereas there were increases in
the Central Valley of California, the Great Lakes
Plain, St. Lawrence Plain, the eastern portion of the
Spruce-Hardwood Forest, the Allegheny Plateau,
and the southern portion of the Lower Coastal Plain.
Numbers detected were greatest on Prince Edward
Island and the Florida Peninsula.

Green Heron. The Green Heron showed slight but
significant increases in the Central and Eastern
regions and also for the continent. There was also a
significant increase in the Great Lakes States near the
northern limit of the breeding range. No single State
or stratum showed a decline for this species, but there
were increases in the western portion of the Great
Lakes Plain, the central and southern portion of the
Upper Coastal Plain, the southern portion of the
Lower Coastal Plain, and in California, Texas,
Mississippi, Alabama, and Wisconsin. The ‘strata
with the highest average counts were the Florida
Peninsula and the western portion of the Upper
Coastal Plain. Florida and Louisiana had the highest
State means.

Cattle Egret. The Cattle Egret, a native of Africa,
is believed to have spread into Florida from South
America by way of the West Indies. It was first
recorded in May 1948 at Clewiston, Florida, but not
recognized as an invading species until 4 years later
(Sprunt 1953, 1955). Cattle Egrets are still spreading
and increasing significantly in the Eastern region and
throughout the continent. The increase for the Cen-
tral region (Fig. 2) was nearly as strong as that in the
Eastern region and was significant when the data
were analyzed by number of stops, but not when
analyzed using total individuals. There was a recent
sharp increase in numbers in the Western region (Fig.
2) but the number of routes claiming this species is
still very small (five) so the trend is not considered
significant. There is every indication that the spec-
tacular spread and increase in numbers will continue.
Bearing in mind that the Cattle Egret may be more
conspicuous to roadside BBS counters than are other
species of herons, it is of interest that in the Eastern
and Central regions and for the entire continent, the
number of Cattle Egrets recorded exceeded the
number of all the other herons and egrets combined.
By strata there were significant increases in the
Mississippi Alluvial Plain and throughout the Upper
and Lower Coastal Plains. The analysis by stops also

showed a significant increase in the Florida Peninsula
and in the East Texas Prairies. The only significant
increases by States were in Louisiana, Mississippi,
and Alabama. The highest means were in the Florida
Peninsula and in Louisiana.

Waterfowl (Fig. 3)

Because breeding ranges of many waterfowl
species extend into the far North where they are not
sampled by the BBS, we have selected only four of
the more southern nesting species for comment. We
have also included two graphs showing trends for all
waterfowl in the geographic area sampled by the
BBS.

All waterfowl. The data presented in Fig. 3 are the
summations of counts of all waterfowl species.
Because the Mallard is by far the commonest species
in this area, numbering nearly half of the total water-
fowl observed, it has an undue influence on the
trends for all waterfowl. On the basis of a sample of
981 routes in the Eastern region on which waterfowl
were recorded and 1,725 routes for the continent, in-
creases registered were significant. The apparent up-
ward trend for the Central and Western regions is not
statistically significant. There was not a single
stratum in which a significant decrease in waterfowl
was recorded. Those strata with the greatest signif-
icant increase were the southern Rocky Mountains,
the Black Prairie, the Till Plains, the Great Lakes
Plain, the St. Lawrence Plain, Southern New
England, the Northern Piedmont, and the Highland
Rim. There was no significant change in the strata of
greatest abundance—the Glaciated Missouri Plateau,
the Drift Prairie, and the Aspen Parklands.

Mallard. A significant increase in the Eastern
region was sufficient to cause a significant upward
trend for the continent. There was not a single
stratum that recorded a decrease, but 13 showed
significant increases. The States and Provinces with
significant increases were California, Manitoba,
Minnesota, Illinois, New York, and Maryland. Areas
of greatest density were the Missouri Plateau, the
Aspen Parklands, and Saskatchewan.

Black Duck. The significant increase in Black
Ducks in the Eastern region and for the continent
was strongly influenced by an increase in New Bruns-
wick, which is the area of greatest abundance and the
only single area showing a significant increase.
Because very few routes in the Central region
reported this species, the slope for the continent is
essentially the same as that for the Eastern region.
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Blue-winged Teal. The only significant regional
change for the Blue-winged Teal was in the Central
region, which recorded an increase. There were in-
creases in the St. Lawrence Plain, the Aspen Park-
lands, and Saskatchewan. There were no significant
decreases. The Drift Prairie had by far the densest
population; Saskatchewan had the highest concentra-
tion of any State or Province, followed closely by
North Dakota.

Wood Duck. This cavity-nesting species had sig-
nificant increases in both the Eastern and Central
regions as well as for the continent. The only stratum
to show a decline was the northern section of the
Lower Coastal Plain in the Carolinas. Local areas of
increase were widely scattered throughout the breed-
ing range, with no particular pattern. The highest
densities reported were in the Mississippi Alluvial
Plain, the Florida Peninsula, and Minnesota.

Vultures and Hawks (Figs. 4 and 5)

Turkey Vulture. Although the Turkey Vulture has
been placed on the Audubon Society’s ‘‘Blue List”’
of declining species that deserve special attention
(Tate 1981), the BBS indicates that populations of
this species are stable. The annual means for the
Western region are not shown in Fig. 4 because of
some overlap with the continental means. There was
no significant change in any of the three regions. The
only subregion showing a change was the Great
Lakes States, which recorded an increase. The only
sign of a decrease was in the Florida Peninsula,
resulting in a significant decline for the State. The
only State recording an increase was Wisconsin. The
Turkey Vulture reached its greatest abundance in the
Edwards Plateau, followed closely by the South
Texas Brushlands. Black Vultures (not illustrated)
also are maintaining their populations, with no re-
gional or State decline detected.

All hawks. Because many species of hawks are not
found in numbers large enough to make it feasible to
compute trends, all hawk observations were com-
bined to obtain a trend for the total population of
hawks. More than half of the hawks recorded on the
BBS are either Red-tailed Hawks or American Kes-
trels; thus trends in these two species have an over-
riding effect on trends for total hawks. Although Fig.
4 shows a significant increase in hawks in both the
Eastern and Western regions and across the conti-
nent, the rate of increase in the West and for the con-
tinent was considerably lower than the increase in
Red-tailed Hawks and American Kestrels, indicating

a net decline for the other species of hawks. Only in
the Eastern region was the slope for all hawks similar
to the combined slope for Red-tailed Hawks and
kestrels. No stratum showed a significant decline for
total hawks, whereas increases occurred in the Cen-
tral Valley of California, the Columbia Plateau, the
western portion of the Spruce-Hardwood Forest, the
Great Lakes Transition, the western portion of the
Great Lakes Plain, the St. Lawrence Plain, Southern
New England, the Northern Piedmont, the Upper
Coastal Plain, and the Ohio Hills and Allegheny
Plateau. The only stratum showing a decline was the
Till Plains. Hawks reached their greatest abundance
in the Central Valley of California.

Mississippi Kite. Based on data obtained from the
93 routes on which Mississippi Kites have been
recorded 2 or more years, kite populations were
stable throughout their range. The center of abun-
dance was in the Osage Plains, and Oklahoma had
the highest State mean.

White-tailed Kite. A significant increase in White-
tailed Kites in the Central Valley of California, the
area of greatest abundance, was largely responsible
for a significant upward trend in the Western region.

Cooper’s Hawk. The decline noted by hawk
watchers over the last several decades may have
reached its low ebb during the period covered by the
BBS, as populations now appear to be stabilized.
There was much overlap among yearly means for the
three regions, so the means were not plotted in Fig. 4.
Unfortunately, Cooper’s Hawk was observed on so
few routes in any one State or stratum that not a
single area had a statistically significant change. The
number of strata reporting a positive slope was 23 as
compared with 24 negative slopes. The highest densi-
ties were recorded in the California Foothills and in
Idaho.

The Sharp-shinned Hawk (not illustrated), like the
Cooper’s Hawk, showed no statistically significant
trend for the three regions. It showed increasing ten-
dencies in 23 strata compared with decreases in 20,
but the only significant changes were an increase in
the western portion of the Spruce-Hardwood Forest
and in California. The highest recorded densities for
the Sharp-shinned Hawk were in the Canadian
Rockies, the Cascade Mountains, the Allegheny
Plateau, Montana, and British Columbia.

Red-tailed Hawk. This hawk showed a significant
increase in the Eastern and Western regions and for
the continent. Illinois had the only State decrease,
whereas there were significant increases in nearby
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Ohio, Kentucky, Wisconsin, and Minnesota, as well
as in California and British Columbia. As can be seen
in Fig. 5, populations in the Eastern region were only
about half as great as in the Central and Western re-
gions. The highest density by far was in the Califor-
nia Foothills.

Broad-winged Hawk. This species registered a sig-
nificant increase in the Central region and for the
continent (not shown), and there were increases for
New York and Massachusetts. The strata with the
highest average birds per route were the western por-
tion of the Spruce-Hardwood Forest and the Adiron-
dack Mountains. Rhode Island and New Hampshire
had the highest density for this species.

Red-shouldered Hawk. Red-shouldered Hawk
populations were stable in all three regions, with only
a few significant changes in southeastern strata—an
increase in the Upper Coastal Plain and the Southern
Piedmont, and a decrease in the Highland Rim. In-
creases were registered in Alabama, Tennessee, and
North Carolina; there were no State decreases. The
highest average densities were in the western portion
of the Upper Coastal Plain and in Florida.

Northern Harrier. The Northern Harrier regis-
tered significant declines for the Eastern and Central
regions, but the decrease was offset sufficiently by a
slight rising tendency in the Western region so that
the continental trend (not shown) was not significant.
By subregions there were significant declines in the
Southwestern and Northeastern States. All three sig-
nificant changes by strata were declines, occurring in
the Osage Plains, the High Plains Border, and the
High Plains. By State this same area showed signif-
icant declines in Texas, Oklahoma, and Kansas; a
decrease occurred in Minnesota, but an increase oc-
curred in nearby Wisconsin. Highest abundances
were in the Glaciated and Unglaciated Missouri
Plateau and the Central Valley of California. The
Provinces and State with the highest average number
of birds per route were Saskatchewan, North
Dakota, and Alberta.

Osprey. Ospreys were not common enough in any
part of their range to show statistically significant
changes. After having experienced a population
slump in the Eastern region, however, the present
tendency toward higher numbers there is encourag-
ing, although this is offset by a downward tendency
in the Western region. Fifteen strata showed positive
slopes compared with nine negative slopes. The high-
est average counts came from the Florida Peninsula
and Delaware.
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American Kestrel. This common raptor appears to
be doing well in all three regions. The continental and
regional upward trends are significant except in the
Western region, where the annual means are more
widely scattered. By subregions the upward trends
are significant in the Great Lakes States and the
Northeastern States. No stratum showed a significant
decline, but 11 showed increases. By State there were
increases in Montana, Oregon, Minnesota, Wiscon-
sin, Ohio, Pennsylvania, and Tennessee. Two iso-
lated States showed decreases—Arkansas and Ill-
inois. The Central Valley of California had by far the
highest density, but on a statewide basis California
was second to Idaho.

Gallinaceous Birds (Fig. 6)

Ruffed Grouse. The cyclic nature of Ruffed
Grouse populations makes it unlikely that the BBS
would detect a significant trend over a 14-year period
by fitting the data to a logarithmic curve (Fig. 6). The
only significant trend detected was a decline in the
Far Western States. Greatest density was in the Great
Lakes Transition and the Aspen Parklands, and in
Alberta and British Columbia.

Sharp-tailed Grouse. This species showed a hint of
a decline in the Central region, which is the only area
in which it occurred in appreciable numbers. The
decline was also not significant for any subpopula-
tion of the species. The Missouri Plateau, especially
in North Dakota, held the highest density of Sharp-
tailed Grouse.

Bobwhite. The Eastern regional trend for the Bob-
white, together with 95% confidence limits, demon-
strates the immediate effect of the cold winters of
1976-77 and 1977-78. The decrease in the Eastern
region, including the Great Lakes States, the North-
eastern States, and Southeastern States was signif-
icant, and a decrease also occurred in the Northern
Plains States; however, a significant increase oc-
curred in the Southwestern States. The magnitude of
the several declines resulted in a significant decrease
for the continental population. Fourteen strata
showed significant decreases compared with only two
that showed significant increases. The only State
showing an increase for the period was Texas, but
there were 15 States with significant decreases: Kan-
sas, Missouri, Illinois, Indiana, Kentucky, Ohio,
Michigan, New York, Pennsylvania, Maryland,
Virginia, the Carolinas, Tennessee, and Mississippi.
By strata the outstanding abundance was in the
South Texas Brushlands. There were also several
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States with fairly high average populations: Okla-
homa, Missouri, Georgia, Alabama, South Carolina,
Delaware, and Texas in declining sequence.

Scaled Quail. The individual annual means for the
Western region were not plotted because of the wide
scatter and the proximity to the line and points for
the Central region. This chart is a good example of
the apparent discrepancy that can arise between the
weighted means for the individual years and the
computer-generated slope, which takes into con-
sideration the number of years each route is run and
the time spread of these years, as well as the mean
values. The only significant trend for this species was
a decline in Texas. Greatest abundance of the Scaled
Quail was in the Mexican Highlands and New
Mexico.

Mountain Quail. There was too much annual scat-
ter for the Mountain Quail to yield a significant
trend, except for an increase in California where the
greatest abundance by far occurred in the Los
Angeles Ranges.

California Quail. The California Quail also
demonstrated no significant trend except for an in-
crease in California. The only area in which it was
abundant was the California Foothills.

Gambel’s Quail. This desert species registered a
significant decline in the Western region, the only
region in which it occurs, despite a significant in-
crease in California. The greatest abundance of
Gambel’s Quail was in the Sonoran Desert and in
Arizona.

Shorebirds (Fig. 7)

Shorebird summary. The great majority of North
American shorebird species nest in the Arctic and are
not monitored by the BBS. The species best sampled
by this survey are the Killdeer (representing 54% of
the BBS shorebird records), Common Snipe, Upland
Sandpiper, Long-billed Curlew, Willet, Spotted
Sandpiper, Wilson’s Phalarope, Marbled Godwit,
American Avocet, and Lesser Yellowlegs. More than
97% of the BBS records for shorebirds relate to these
10 species; graphs for five of them are presented in
Fig. 7. Of the remaining five species, only the
American Avocet showed a significant regional
trend, with an increase in the Central region and the
continent.

When all shorebirds were combined into a single
trend analysis, the results showed significant in-
creases in both the Eastern and Central regions and
for the continent. This trend was strongly influenced
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by populations of Killdeer, so a separate analysis was
run for all shorebirds except Killdeer, which showed
significant increases for the Eastern and Central
regions and for the continent. The principal species
contributing to this analysis were Common Snipe
(29%), Upland Sandpiper (17%), Long-billed
Curlew (10%), and Willet (9%). This combined anal-
ysis revealed decreases in the Central Valley of
California, the Till Plains, and the Allegheny
Plateau, and increases in the Great Basin,
Unglaciated Missouri Plateau, Aspen Parklands,
Great Lakes Transition, and the St. Lawrence Plain.

Killdeer. The Killdeer, the most widely distributed
shorebird in North America, showed strong increases
in the Eastern and Central regions despite a tempo-
rary decrease in both regions as a result of the cold
winter of 1976-77. By subregions there were signif-
icant increases in every part of the continent except
the Far Western States. There were no significant
decreases in any strata. When analyzed by States and
Provinces there were no decreases and 30 increases
(the largest number of increases for any species). The
highest Killdeer counts came from the Drift Plain,
the eastern portion of the Great Lakes Plain, and the
St. Lawrence Plain. The highest State and Provincial
counts for this species came from South Dakota,
North Dakota, and Manitoba.

Common Snipe. There were parallel significant in-
creases in Common Snipe for the Eastern and Cen-
tral regions, but a decreasing tendency in the Western
region kept the trend from being significant for the
continent as a whole. By subregions there were signif-
icant increases in the Northern Plains States and in
the Great Lakes States. The only stratum with a de-
crease was the Canadian Rocky Mountains, whereas
significant increases occurred in the Aspen Park-
lands, Great Lakes Transition, and St. Lawrence
Plain. All of the significant State and Provincial
changes were increases. These were reported in North
Dakota, Minnesota, and Quebec. The highest densi-
ties for this species came from the Dissected Rocky
Mountains and the Aspen Parklands. The greatest
mean number of birds per route occurred in Idaho
and Alberta.

Upland Sandpiper. On the basis of information
from 479 routes, the Upland Sandpiper increased in
both the Eastern and Central regions and the con-
tinent. Increases were significant in the Northern
Plains States and in Canada. The only stratum
reporting a decline was the Allegheny Plateau,
whereas there were increases in the Unglaciated
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Missouri Plateau, the Drift Prairie, the western por-
tion of the Spruce-Hardwood Forest, and the St.
Lawrence Plain. Illinois and New York registered
decreases. Ontario and South Dakota were the only
Province and State to show an increase. The highest
counts for this species were in the Unglaciated
Missouri Plateau and South Dakota.

Willet. Rising tendencies in all three regions re-
sulted in a significant increase at the continental level,
even though occurrence was too irregular for signifi-
cant trends to be detected for any subdivision. The
highest average State count came from Delaware,
where half of the BBS routes included some tidal
marsh. The next highest means came from the Glaci-
ated Missouri Plateau and Alberta and Saskatchewan.

Wilson’s Phalarope. A significant increase in the
Central region was reflected in the continental
figures, largely because two-thirds of the routes that
recorded this species were in the Central region and
because only one State (North Dakota) showed a sig-
nificant decline. In the other States and Provinces,
either the sample size was less than 15 or the increase
was not significant. Except for the Columbia Pla-
teau, where a significant increase was detected, the
highest densities came from the Glaciated Missouri
Plateau and the Drift Prairie—specifically from Sas-
katchewan, North Dakota, and Alberta.

Gulls (Fig. 8)

All of the gull trends were computed in two ways:
(1) by using total individuals counted at each stop,
the same as for all other species (Fig. 8, left column);
and (2) by using the number of stops at which the
species was observed on each 50-stop route, regard-
less of how many individuals were detected (right
column). This dual approach was used to decrease
the extreme annual variability in numbers counted
along some routes in the proximity of nesting col-
onies. All gull trends suffer from difficulty of
identification and the exclusion of ‘‘gull sp.”” from
individual species analyses.

Herring Gull. The only significant changes de-
tected for the Herring Gull were declines in the west-
ern portion of the Spruce-Hardwood Forest and in
New Brunswick. Southern New England had the
highest average counts of individual birds, but the
Spruce-Hardwood Forest of the Maritime Provinces
had the highest frequency of occurrence.

Ring-billed Gull. The Ring-billed Gull showed a
significant increase in the Eastern region by both
methods of analysis (not graphed because of overlap
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with continental trend). At the subregional level there
was an increase in the Northeastern States but a de-
crease in the Northern Plains States. Only seven
strata had 15 or more routes with this species. Of
these strata, six showed no change and one, the St.
Lawrence Plain, showed an increase. The only signif-
icant changes by States and Provinces were increases
in New York and Ontario. The highest average
counts of individuals were in the eastern portion of
the Great Lakes Plain, the Columbia Plateau, and
the Aspen Parklands. Frequency of occurrence was
highest in the Glaciated Missouri Plateau and the
Aspen Parklands.

Laughing Gull. The Laughing Gull showed an in-
crease in the continental trend when analyzed by total
individuals, and an increase in the Eastern region
when analyzed by stops. At the subregional level
there was an increase in the Southeastern States, but
small sample size prevented detection of any local
changes. Highest counts were recorded in the north-
ern portions of the Upper and the Lower Coastal
Plain.

Franklin’s Gull. The significant decline in
Franklin’s Gulls in the Central region, which
contains most of the nesting colonies, was very pro-
nounced by both analysis methods, but the con-
tinental decline (not graphed) was significant only
when the records were analyzed by stops. There were
significant declines by strata only in the Glaciated
Missouri Plateau and the Drift Prairie, but there is
evidence that the decline was, in fact, more wide-
spread. Of the 12 strata in which this species was
recorded, all but 2 showed negative tendencies. The
Dakotas, Alberta, and Saskatchewan were the only
States and provinces with the minimum sample size
of 15 routes; all except Saskatchewan showed a nega-
tive tendency, but this was statistically significant
only in Alberta and South Dakota.

Doves (Fig. 9)

Rock Dove. Although no special interest has been
expressed in the Rock Dove, we believe that popula-
tions of all common introduced species should be in-
cluded in the BBS. This survey has revealed a rather
surprising significant increase in Rock Doves in the
Eastern region (Fig. 9), although a parallel increase
in the Central region was not statistically significant.
A declining tendency in the Western region was
insufficient to prevent the continental trend from in-
creasing significantly. There were significant upward
trends in the Far Western States, the Great Lakes
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States, and the Southeastern and Northeastern
States. No State, Province, or stratum showed a sig-
nificant downward trend, but significant increases
were common, occurring in the Central Valley of
Caifornia and in nine States and Provinces from
Arkansas, Oklahoma, and Minnesota east to New
Brunswick, Vermont, and West Virginia. The great-
est density by stratum was in the Northern Piedmont.
The States with the highest mean counts were Mary-
land, Pennsylvania, and New Jersey; Wisconsin,
Iowa, and Rhode Island were close behind. The areas
with the fewest Rock Doves per route were the
Yukon Territory and Nevada.

Band-tailed Pigeon. Band-tailed Pigeon popula-
tions were stable, with no significant change in any
State or stratum. The greatest density was in the
Pacific Rain Forest of British Columbia and
Washington.

Mourning Dove. Significant increases were re-
corded in the Central and Eastern regions and for the
continent. The greatest increases by subregions were
in Canada and the Northeastern and Northern Plains
States, suggesting that the breeding range may be ex-
panding northward. States and Provinces showed 19
increases and 3 decreases (Oregon, Illinois, and
Indiana). The increases were heavily weighted toward
the northern States, except for New Mexico and
Florida. Most of the increases were from Colorado,
Wyoming, and Saskatchewan eastward in a triangle
to the Great Lakes and Ontario, then fanning out
into the Middle Atlantic States, New York, New
England, and New Brunswick. The sharpest increase
was in Central New England, including parts of
Maine, New Hampshire, and Massachusetts. The ef-
fect of the cold winter of 1976-77 can be seen in the
graph for the Eastern region, as can the drop the fol-
lowing year in both the Eastern and Central regions.
The highest population density was in the High
Plains Border, and Kansas had the highest State
mean.

Inca Dove. A significant increase in Inca Doves in
the South Texas Brushlands, their stratum of greatest
abundance, is chiefly responsible for the rising
tendency shown in Fig. 9; however, this trend was
significant only in that one stratum.

White-winged Dove. A probable (but not signifi-
cant) decline in the Sonoran Desert of southern
Arizona, where most of the U.S. population of
White-winged Doves breeds, should be watched dur-
ing the next few years. The Texas population appears
to have been stable during the period covered by the
BBS.

Common Ground Dove. A decline in the Com-
mon Ground Dove in the Southeastern States was of
sufficient magnitude to result in a significant con-
tinental decline, despite some indication of a slight
increase in the Central region. The only statistically
significant statewide trend was a decline in Florida,
which had by far the largest mean count for this
species. The second highest mean count was in the
South Texas Brushlands.

Cuckoos (Fig. 10)

Yellow-billed Cuckoo. The Yellow-billed Cuckoo
is one of the few species whose normal spring migra-
tion period extends well into mid-June in the middle
latitudes. For this reason, numbers at any one partic-
ular site may be variable from year to year. We do
not believe the late migration of this species causes
any appreciable bias in the population trends because
birds that have not yet reached the breeding ground
are likely to be recorded farther south as migrants.
The chief effect of the year-to-year variability at indi-
vidual sites is to decrease the likelihood of detecting
significant trends. Despite these problems, there was
a significant increase in Yellow-billed Cuckoos in
both the Eastern and Central regions (Fig. 10). In
fact, there was a significant increase in all of the sub-
regions as well, except in the Far Western States,
where this species is rare, and in Canada, most of
which lies north of the breeding grounds. There were
increases in 17 strata and decreases in none. Fifteen
States showed significant increases and only Con-
necticut, at the northeastern limit of the breeding
range, registered a decline. The increases occurred
from Texas, Nebraska, and Missouri east through
Pennsylvania and North Carolina, and in Florida.
The continental increase also was significant. The
highest densities by stratum came from the western
portion of the Upper Coastal Plain. The States with
the highest mean numbers were Oklahoma, Louisi-
ana, Arkansas, and Missouri, in declining sequence.

Black-billed Cuckoo. The Black-billed Cuckoo, a
northern species, showed a significant increase in the
Eastern region and across the continent. By sub-
regions, there were significant increases in the Great
Lakes States and Canada. The only decline detected
was in Southern New England, whereas seven strata
posted increases: the Drift Prairie, the Black Prairie,
the western section of the Spruce-Hardwood Forest,
the Wisconsin Driftless Area, the Highland Rim,
Ohio Hills, and Blue Ridge Mountains. The State
analysis showed a decrease in Connecticut and in-
creases in North Dakota, Minnesota, Kentucky,
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West Virginia, Ohio, and Ontario. Highest concen-
trations were in the Great Lakes Transition, in
Manitoba, and in Minnesota and Connecticut.

Owls and Goatsuckers (Fig. 10)

These nocturnal birds are poorly sampled by the
BBS, as most of them have ceased calling by the time
the survey begins at 0.5 h before local sunrise. How-
ever, because ornithological literature lacks quan-
titative information on populations of these species,
four of them have been selected for graphs and three
others for brief comment.

Great Horned Owl. Because of its abundance and
wide distribution, the Great Horned Owl has been
recorded on 848 BBS routes. The results, which are
plotted for all three regions as well as for the conti-
nent, show stable populations throughout (Fig. 10).
Two strata showed increases—the Pacific Rain
Forest and the Dissected Till Plains. There was a
significant decline in the Southwestern States and in
South Dakota. As expected, the stratum with the
highest average count was the South Texas Brush-
lands, where the twilight period is short, therefore
darkness extends closer to sunrise, and owls may be
heard at more BBS stops. The States with the highest
densities were Kansas and South Dakota.

Other Owls. Next in frequency of detection after
the Great Horned Owl were Barred Owls (516
routes), Screech Owls (257 routes), and Burrowing
Owls (232 routes). The Barred Owl, which reached its
greatest abundance in Florida and in the western por-
tion of the Upper Coastal Plain, showed increases in
Florida and in the Eastern region, as well as in the
Northeastern States. The Screech Owl showed nega-
tive tendencies in all three regions. This trend was
significant in the Western region and the continent.
There were no significant trends for individual strata,
States, or Provinces. The only significant change for
Burrowing Owls was an increase in the Glaciated
Missouri Plateau.

Chuck-will’s-widow. This species was represented
on 393 routes, but the only significant changes de-
tected were an increase in Florida and a decrease in
the East Texas Prairies. The highest numbers of birds
per route were in the Ozark-Ouachita Plateau and
the southern portion of the Upper Coastal Plain. The
highest average counts by State came from Arkansas
and Alabama, closely followed by Georgia, Missis-
sippi, and Florida.

Whip-poor-will. Another species showing essen-
tially no trend was the Whip-poor-will. There has

been concern over loss of habitat for this species, and
over scarcity of the large moths on which it feeds, but
the only significant decline detected was in the nor-
thern portion of the Upper Coastal Plain. This
decrease was counteracted by increases in the Great
Lakes Transition and in Kentucky. The highest
average counts came from southern portions of the
range, i.e., the Southern Piedmont, the northern por-
tion of the Upper Coastal Plain, Missouri, Delaware,
and Virginia. This should not be interpreted to mean
that the Whip-poor-will is more common toward the
southern end of its range; rather, the shorter twilight
period in the southern States increases the opportuni-
ty of hearing these birds on BBS routes.

Common Nighthawk. Although no trend was de-
tected in the three regions, there were increases in the
Far West and Northern Plains States, and a decrease
in the Southeastern States; Louisiana, Georgia, and
Florida all reported significant declines. The States
with increases were California and Kansas. By strata,
decreases were noted in the southern portion of the
Lower Coastal Plain and in the Great Lakes Transi-
tion; increases occurred across a wide band in the
plains, encompassing the Dissected Till Plains, the
High Plains Border, and the Osage Plains, as well as
the Edwards Plateau immediately to the south. The
highest counts came from the South Texas Brush-
lands, the East Texas Prairies, and the Florida Penin-
sula, and from Florida and Texas. The highest counts
in Canada came from British Columbia, and New
Brunswick.

Swifts (Fig. 11)

Chimney Swift. This species increased very slight-
ly, but significantly, in the Eastern region and over
the continent as a whole, with the increase centered
primarily in the Great Lakes States (Fig. 11). There
were significant increases in the eastern portion of
the Great Lakes Plain and in the Blue Ridge Moun-
tains, but significant decreases in the northern por-
tion of the Lower Coastal Plain, the northern portion
of the Ridge and Valley, the St. Lawrence Plain, the
eastern portion of the Spruce-Hardwood Forest, and
the High Plains Border. At the State level, there were
significant increases in Indiana and Tennessee, and
significant decreases in New Brunswick, New York,
and Pennsylvania. Chimney Swifts reached their
greatest abundance in the Highland Rim of Ken-
tucky. The other North American swifts did not
show significant changes.
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Hummingbirds (Fig. 11)

Ruby-throated Hummingbird. This hummingbird
was found on 1,056 routes, and populations were
stable throughout its range (Fig. 11); the only signifi-
cant change detected was an increase in Ohio. The
areas of greatest abundance were the western portion
of the Upper Coastal Plain and the adjacent Missis-
sippi Alluvial Plain. The States and Provinces with
the highest mean counts, in decreasing order, were
Arkansas, South Carolina, Louisiana, New Bruns-
wick, and Kentucky.

The other hummingbirds are confined during the
breeding season to the western States and Provinces,
and most are very restricted in their distribution and
therefore are sampled by only a small number of BBS
routes. To search for a trend in populations of hum-
mingbirds in the western States, where the Ruby-
throated Hummingbird does not occur, we combined
all hummingbirds in a single analysis (Fig. 11). The
trend graph for all hummingbird species suggests an
increase in populations in the west, but the mean
count for the individual years varies so greatly that
the trend is not significant.

Kingfishers

Belted Kingfisher. This species (not illustrated)
showed no significant long-term trend, although
there was a drop in the population as a result of the
cold winter of 1976-77 in the East.

Woodpeckers (Figs. 11 and 12)

Common Flicker. During the period covered by
the BBS, the A.O.U. Check-list Committee (1973)
published Check-list Supplement No. 32 in which the
three North American species of flickers were com-
bined into a single species. Because the Yellow-
shafted, Red-shafted, and Gilded Flickers can be
readily identified by sight in the field, and are largely
allopatric, we have continued to separate these birds
on the BBS, and include a graph showing the trend
recorded for the Yellow-shafted Flicker in the East-
ern region and the Red-shafted Flicker in the Western
region. The Gilded Flicker’s range is so restricted in
the arid Southwest that this population was not illus-
trated. The last graph in Fig. 11 shows the conti-
nental annual means and 95% confidence limits for
all flickers combined. The highly significant decrease
in the Yellow-shafted Flicker in the Eastern and Cen-
tral regions continued throughout the period covered
by the survey and was strong enough to cause a sig-

nificant decline in the Yellow-shafted Flicker at the
continental level as well. The Red-shafted Flicker
showed a significant upward trend in the Western
region, but indicated no significant change for the
continent. The continuing significant decline in
flickers in the Eastern and Central regions has been
attributed largely to their inability to compete suc-
cessfully with Starlings for nest holes. Despite the
healthy increase in the Western region, the continen-
tal curve for all flickers shows a significant decline.
Part of this decline was probably a result of the cold
winters of 1976-77 and 1977-78; there may be suffi-
cient recovery during the next few years to cancel the
significant decline in continental populations. The
Yellow-shafted Flickers in the Eastern region seem to
have the greatest problem, with significant decreases
in all three sections of the Spruce-Hardwood Forest,
the Great Lakes Transition, the Wisconsin Driftless
Area, the Till Plains, both sections of the Great
Lakes Plain, Central and Southern New England,
both sections of the Ridge and Valley, the Allegheny
Plateau, the Ohio Hills, Blue Ridge Mountains, both
the Northern and Southern Piedmont, the northern
portion of the Upper Coastal Plain, the Mississippi
Alluvial Plain, and the Florida Peninsula. Not a
single stratum reported an increase in the Yellow-
shafted race. The Red-shafted race showed no
decreases, but did show increases in the central
Rocky Mountains and the Pinyon-Juniper Wood-
land. By States and Provinces, the Red-shafted race
increased in Arizona, while the Yellow-shafted race
decreased in 20 States and Provinces, encompassing
Alberta, North Dakota, Iowa, the Great Lakes
States, Ontario, Quebec, New Brunswick, Vermont,
New York, Pennsylvania, Maryland, Virginia, and
West Virginia. Flickers reached their greatest abun-
dance in the northern section of the Ridge and Valley
Province, the Wisconsin Driftless Area, and
Southern New England, and in Connecticut, Penn-
sylvania, Massachusetts, Wisconsin, and West
Virginia.

All Woodpeckers except Flickers. A trend analysis
was conducted for all non-flicker woodpeckers. The
results showed stable populations in all parts of the
continent, with relatively high counts in the Eastern
region and lowest counts in the Western region (Fig.
12). Continental data were not included because
there would have been overlap with the data points
for the Central region. The greatest concentrations of
non-flicker woodpeckers were in the South Texas
Brushlands, the California Foothills, the central por-
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tion of the Upper Coastal Plain, and the Florida
Peninsula.

Pileated Woodpecker. The Pileated Woodpecker
population did not show any significant change for
the three regions or the subregions; the population
appears to be stable. This species shows some signs of
adjusting to suburban expansion as long as some
mature woodlands with connecting wooded corridors
remain (Christy 1939). Decreases in the Highland
Rim and Ohio Hills were more than balanced by in-
creases in the northern section of the Lower Coastal
Plain, the Adirondack Mountains, and the western
portion of the Spruce-Hardwood Forest. By State, a
decrease occurred in Kentucky, but increases oc-
curred in California, New Hampshire, and Ontario.
The highest average counts came from the western
portion of the Upper Coastal Plain, the Ozark-
Ouachita Plateau, and the northern portion of the
Lower Coastal Plain. Arkansas and Louisiana sup-
port the greatest densities of Pileated Woodpeckers.

Red-bellied Woodpecker. There was a rising
tendency throughout the range of the Red-bellied
Woodpecker, but this reached significant levels only
in the Southeastern States and for the continent (not
illustrated). The only significant decreases were in the
East Texas Prairies and the northern section of the
Lower Coastal Plain, but there were significant in-
creases in the southern portion of the Upper Coastal
Plain, the Northern Piedmont, both sections of the
Ridge and Valley, the eastern portion of the Great
Lakes Plain, the Wisconsin Driftless Area, and the
Ozark-Ouachita Plateau. Virginia was the only State
showing a decrease, and Arkansas, Alabama,
Tennessee, Pennsylvania, and New York showed
increases. The highest populations were found in the
Florida Peninsula, closely followed by the central
and southern portions of the Upper Coastal Plain.
Florida led the States, followed by Georgia and
South Carolina.

Red-headed Woodpecker. Although populations
in the three regions showed no significant trend,
there was a significant decrease in the Southeastern
States and significant increases in the Northern
Plains States and the Northeastern States. Popula-
tions of this species had earlier been seriously de-
pleted in areas where the Starling is an abundant
competitor. As the Starling continues to increase in
numbers in the Southeast, it is bound to exert more
pressure on Red-headed Woodpecker populations
there. The only significant increases in Red-headed
Woodpeckers were recorded in the High Plains
Border, the Black Prairie, the Wisconsin Driftless

Area, and the Highland Rim, whereas there were de-
creases in the Drift Prairie, both sections of the Great
Lakes Plain, the East Texas Prairies, the central por-
tion of the Upper Coastal Plain, and the southern
portion of the Lower Coastal Plain. Significant de-
creases were detected in South Dakota, Ohio, Loui-
siana, and Georgia; significant increases were found
in Kansas, Iowa, and Wisconsin. The population
peak for Red-headed Woodpeckers was in the Dis-
sected Till Plains and in Iowa.

Yellow-bellied Sapsucker. Decreases in popula-
tions of Yellow-bellied Sapsuckers in the Northeast-
ern States and in Canada were sufficient to generate a
significant decline for the continent. In the Western
region there was a significant increase (including
populations of the Red-breasted Sapsucker) during
1973-79 that more than compensated for an earlier
decline in that region. The decline in the Eastern
region from 1976 to 1978 is attributed in large part to
the two severe winters; thus it is possible that the
decline indicated for this species may be of short
duration. There were significant decreases in the St.
Lawrence Plain, Central and Southern New England,
and the eastern portion of the Spruce-Hardwood
Forest, and significant increases in the Aspen Park-
lands and the Great Lakes Transition. By States and
Provinces, there were decreases in New Hampshire,
New Brunswick, and Nova Scotia, and an increase
only in Washington. The center of abundance was re-
stricted to the Adirondack Mountains and the eastern
portion of the Spruce-Hardwood Forest.

Downy Woodpecker. There were significant in-
creases in the Central region, the Great Lakes States,
the Southeastern States, and the Northern Plains
States, all of which contributed to a significant con-
tinental increase. No stratum registered a decrease,
and the only State to do so was Kentucky. There were
seven well-scattered strata with significant increases,
and by States increases were registered in Washing-
ton, Oklahoma, Kansas, Minnesota, Illinois, and
Tennessee. Highest densities were clustered in the
vicinity of the Appalachians: the Highland Rim, the
southern portion of the Ridge and Valley, the central
portion of the Upper Coastal Plain, and Southern
New England. The States supporting the greatest
mean densities were Connecticut, Kentucky, and
Maryland.

Flycatchers (Figs. 13-15)

The flycatcher family is discussed in greater detail
in this report than many other families because many
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interesting changes were noted. Across the continent
there were only three flycatcher species with signifi-
cant increases as compared with five species showing
significant decreases. Therefore we included two
summary graphs at the top of Fig. 13 to show trends
for the flycatcher family as a whole. As with other
family trend graphs, the more common species have
an undue influence on family trends. Although some
species of flycatchers have been decreasing, our data
show that there is no continent-wide problem affect-
ing the flycatcher family. Flycatchers are found in
about the same numbers in all three regions.

Eastern Kingbird. This species showed a signifi-
cant decline through 1975, but since that time a slight
upward tendency has reversed this trend. For the en-
tire 14-year survey period the Eastern Kingbird has
not shown a significant change in any of the three
regions. It did, however, show a decline in the South-
eastern States, and increases in the Southwestern
States and in Canada. By States and Provinces there
were increases in Maine, Pennsylvania, Ontario, and
Quebec, and decreases in Maryland, North Carolina,
Georgia, Mississippi, and Louisiana. Greatest abun-
dance was in the High Plains Border, the Drift
Prairie, and the Northern Plains States of Kansas,
North Dakota, Nebraska, and South Dakota.

Western Kingbird. The Western Kingbird, on the
other hand, increased in both the Central and West-
ern regions and consequently showed a highly signif-
icant increase for the continent. There were no signif-
icant decreases except in British Columbia, but there
were increases in the Southwestern States, in five
strata, and in New Mexico, Texas, and North
Dakota. Greatest abundance of this species was in
the High Plains Border of Kansas.

Other Kingbirds. The other kingbirds are less
widely distributed, but the Cassin’s Kingbird is illus-
trated to represent the Southwestern States. The
trend for this species was not significant, except for
an increase in the California Foothills. Its peak of
abundance was in the Mexican Highlands in Arizona.

Scissor-tailed Flycatcher. This species showed a
sharper decrease (Fig. 14) than any of the other fly-
catchers; there were highly significant declines in the
Central region, the Southwestern States, and in the
continental population. Its center of abundance is in
Texas and Oklahoma (Bystrak 1981), and it showed a
significant decline in both of these States, despite an
increase in Texas from 1968 to 1972. This species also
declined in Kansas at the northern edge of its breed-
ing range. The average rate of decline indicated by

the BBS in the Central region was 4.6% per year. The
reason for the decline in Scissor-tailed Flycatchers is
not clear. No change in land use on its breeding
ground has been great enough to cause such a rapid
decline; for a possible explanation we should perhaps
look to southern Mexico and Central America where
this species winters.

Great Crested Flycatcher. The Great Crested Fly-
catcher increased in the Central region, the Great
Lakes States, and across the continent. Decreases
were limited to the Ohio Hills, primarily the Ohio
portion, and Southern New England, primarily Mas-
sachusetts. Greatest abundance was on the Lower
Coastal Plain and in Florida.

Ash-throated Flycatcher. The Ash-throated Fly-
catcher showed an even sharper significant increase
in the Central region than the Great Crested Fly-
catcher, especially in the most recent years of the
BBS, but the average count for this region was so low
(0.23) that it was not included in the graph. The trend
in the Western region was not significant. An area of
high abundance stretched along the Mexican border
from the California Foothills and Los Angeles
Ranges to the Mexican Highlands of Texas.

Eastern Phoebe. The Eastern Phoebe winters
primarily in the southern United States, and ap-
peared stable until the severe winter of 1976-77,
when a period of continuous subfreezing weather
destroyed the population in the northern portion of
its winter range. After that severe winter the popula-
tion has begun a gradual recovery, but the long-term
trend is still a significant decline in both the Eastern
and Central regions and for the continent (not illus-
trated). The Eastern Phoebes that breed in the Cen-
tral region evidently wintered far enough south so
that they were not as seriously affected by the cold
weather of 1976-77 as were those that nested from
Maryland to northern New England. Central New
England, specifically New Hampshire and Vermont,
supported the highest density of Eastern Phoebes.

Say’s Phoebe. The Say’s Phoebe showed a sharp
and significant increase in the Western region which,
together with a rising tendency in the Central region,
resulted in a significant increase for the entire con-
tinent (not illustrated). This species also increased in
the California Foothills and the Unglaciated Missouri
Plateau. Greatest abundance was in the Pinyon-
Juniper Woodland, which also showed a significant
increase.

Yellow-bellied Flycatcher. The Yellow-bellied Fly-
catcher, which reached its greatest abundance in New
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Brunswick, showed a highly significant increase in
the Eastern region.

Dusky Flycatcher. The Dusky Flycatcher showed
a sharp increase in British Columbia. The Western
region did not register a significant increase because
of the wide variation in counts from year to year, a
continuing problem that results from confusion with
the similar Hammond’s Flycatcher. These two spe-
cies are reported as ‘‘Empidonax sp.”’ by many ob-
servers, which adds to the variation. Highest counts
for the Dusky Flycatcher were in the Central Rocky
Mountains and in Oregon and British Columbia.

Acadian Flycatcher. The Acadian Flycatcher de-
clined slightly for the first half of the period, but has
increased slightly in recent years. The increase was
not sufficient to register a significant upward trend
for the entire period, except in the Ohio Hills and
Allegheny Plateau, the southern portion of the
Lower Coastal Plain, and in Maryland. The highest
nesting densities were in the Cumberland Plateau and
in Virginia and West Virginia.

Western Flycatcher. The Western Flycatcher
showed much scatter in counts from year to year,
which resulted in no significant trend in any region or
State. The areas of greatest abundance for this spe-
cies were the Pacific Rain Forest and Washington.

Willow and Alder Flycatchers. In the early days of
the BBS, the Willow and Alder Flycatchers were con-
sidered a single species under the name Traill’s Fly-
catcher. Because of considerable overlap in breeding
ranges of the two species, it is not possible to separate
the older records. Therefore, the trend must be
shown for the Traill’s Flycatcher superspecies
(Fig. 15). The result is a mixed pattern with fairly
stable populations in the Eastern and Central
regions, but a rather strong decline in the Western
region. This complex will be especially interesting to
watch in the future because the Willow Flycatcher, of
western origin, has been spreading its breeding range
eastward and increasing its numbers, possibly at the
expense of the Alder Flycatcher. The Willow Fly-
catcher reached its greatest abundance in the Pacific
Rain Forest of Washington and British Columbia,
whereas the Alder Flycatcher’s concentration area
was in the Spruce-Hardwood Forest of Nova Scotia.

Least Flycatcher. The Least Flycatcher seems to
be maintaining stable populations throughout its
range. However, an analysis by local area indicates
decreases in New England and in the midwestern
States, balanced by increases farther north in Al-
berta, Saskatchewan, and Quebec. The Adirondack
Mountains and New Hampshire maintained the
densest populations of Least Flycatchers.
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Wood Pewees. The Eastern and Western Wood
Pewees are graphed separately in Fig. 15. Both
showed slight but significant declines across the con-
tinent. These changes are not related to strong
decreases in any particular geographic area and at
present are not causing any concern because both
species are common and widespread. The Eastern
Wood Pewee was most abundant in the Southern
Piedmont and in Virginia and West Virginia, and the
Western Wood Pewee was most common in the
Sierra-Trinity Mountains and the Los Angeles
Ranges.

Olive-sided Flycatcher. The Olive-sided Fly-
catcher appears to be declining sharply in the
Western region. Populations in British Columbia in
particular showed a significant decline, and decreases
occurred in the Spruce-Hardwood Forest of Quebec
and in Central New England. However, populations
were stable in the Los Angeles Ranges and the Sierra-
Trinity Mountains, areas with the greatest
abundance.

Larks (Fig. 16)

Horned Lark. This abundant open-country bird
had stable populations in the three regions, but
showed a decrease in the Northeastern States and an
increase in the Southeastern States (Fig. 16). By
strata there were significant decreases in the Spruce-
Hardwood Forest, the Northern Piedmont, the
northern part of the Ridge and Valley, the Ohio
Hills, the Allegheny Plateau, and the Pinyon--
Juniper Woodland. Increases occurred in the Mex-
ican Highlands, the Mississippi Alluvial Plain, the
Black Prairie, and the eastern portion of the Great
Lakes Plain. By States and Provinces there were
decreases in Kentucky, Pennsylvania, New York, and
Quebec; there were no State or Province increases.
The long-term slope was essentially flat in the areas
of greatest abundance: the High Plains of Colorado
and the Glaciated Missouri Plateau of Saskatchewan.

Swallows (Figs. 16 and 17)

Tree Swallow. This species increased in both the
Eastern and Central regions (Fig. 16) and across the
continent (not illustrated). Significant increases were
recorded for the Great Lakes States, the Northeast-
ern States, and for Canada. The only stratum to
show a decline was the northern portion of the Upper
Coastal Plain. In contrast, there were eight strata
with increases. Massachusetts and New Jersey were
the two States that registered a decline, whereas the
only statewide increases were in Minnesota and
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Michigan. The Tree Swallow reached its greatest
abundance in Central New England and the Adiron-
dack Mountains. Maine, Vermont, New Hampshire,
and New Brunswick had the highest State and Pro-
vincial means.

Violet-green Swallow. Populations of the Violet-
green Swallow were stable; the only significant
change detected was an increase in the Northern
Plains States. This species was four times as common
in the Los Angeles Ranges as in the next highest
stratum, the Pacific Rain Forest; the highest state
mean value came from Washington.

Bank Swallow. Annual counts of this highly colo-
nial species vary widely from year to year and make it
difficult to detect long-term changes. The graphs
(Fig. 16) present an impression of declines in the
Eastern and Central regions and an increase in the
Western region. Annual weighted means were plotted
for the Eastern region; means were not plotted for
the other two regions, which would have shown even
wider scatter because of the smaller sample sizes. The
Allegheny Plateau and the High Plains Border were
the only strata for which changes (decreases) could be
detected by our usual analysis technique. Because of
the high year-to-year variability in numbers of this
species recorded, a separate analysis was run by using
the number of stops at which the species was found
rather than the total individuals. This analysis (not il-
lustrated) flattened the curves for all three regions.
None of the regional slopes were statistically signifi-
cant, but there was an increase in the number of
strata that registered significant changes—the
Glaciated Missouri Plateau, the Black Prairie,
Wisconsin Driftless Area, and the Till Plains all
showed decreases. The highest average counts for the
Bank Swallow were in Quebec and New Brunswick,
and in the St. Lawrence Plain and the eastern portion
of the Great Lakes Plain; the eastern portion of the
Spruce-Hardwood Forest pushed ahead of the other
two strata in frequency of occurrence.

Rough-winged Swallow. In contrast with the Bank
Swallow, this species is a solitary nester. The Rough-
winged Swallow has been expanding its breeding
range northward during the past several decades
(Bull 1974), and the BBS provides evidence that this
trend is still continuing. There were significant in-
creases in both the Eastern and Central regions and
for the continent. By subregions there were increases
in the Great Lakes States and in the Northern Plains
States. By strata, the only decreases were in the
Pacific Rain Forest, the Cumberland Plateau and
Blue Ridge Mountains, and the central portion of the
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Spruce-Hardwood Forest, whereas there were signif-
icant increases in the High Plains, High Plains
Border, Dissected Till Plains, Wisconsin Driftless
Area, the Till Plains, Ozark-Ouachita Plateau, the
East Texas Prairies, and the northern portion of the
Upper Coastal Plain. There were no States or Prov-
inces showing decreases, but there were increases in
California, Texas, Kansas, Nebraska, Iowa, Minne-
sota, Illinois, and Ontario. Greatest densities were
reported in the Sonoran Desert, Idaho, California,
and Alabama.

Barn Swallow. The Barn Swallow (Fig. 17) is one
of the few species that registered a significant in-
crease in all three regions. All subregions except the
Far Western States also showed increases. No
stratum showed a decrease, whereas 28 recorded sig-
nificant increases—more than were found for any
other species except Killdeer. These increases were
clustered in the central and eastern States as far west
as New Mexico, Colorado, Wyoming, and Montana.
The Barn Swallow is not only increasing in abun-
dance, but also is extending its range dramatically
southward toward the Gulf of Mexico (Bystrak
1979). Increases in Alabama and Texas (Fig. 17) are
representative of those occurring in Louisiana and
Mississippi as well. By 1979, the number of birds per
route in Alabama had equaled the mean for the entire
Eastern region. In the top right graph of Fig. 17 the
mean number of individuals identified per route is
compared with the mean number of stops per route
at which the species was detected. The highest Barn
Swallow counts came from the St. Lawrence Plain;
second highest counts were from the Highland Rim.
States registering the greatest numbers of this species
were Kentucky, Iowa, and Vermont. The Barn
Swallow has definitely benefited from man’s ac-
tivities. At the beginning of the present century most
Barn Swallows nested in the shelter of barns, out-
buildings, porches, and small bridges (Bent 1942).
These birds were subject to disturbances which in-
creased over the years as efforts to make dairy barns
more sanitary and to keep birds from nesting directly
above parked automobiles were launched. With the
advent of massive dams and large superhighway
bridges, all with the protection of limited access to
the nesting areas, populations of this species have
exploded.

Cliff Swallow. The Cliff Swallow showed an in-
crease for the Eastern and Western regions and for
the continent. By subregions there were increases in
the Far Western States, the Southeastern States, and
in Canada. There were no significant decreases by
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strata or by States and Provinces, but there were in-
creases in the California Foothills, the Wyoming
Basin, Pinyon-Juniper Woodland, the Dissected
Rocky Mountains, Aspen Parklands, and the western
portion of the Spruce-Hardwood Forest. The areas
with significant increases were California, Saskat-
chewan, and Minnesota. The increase in California is
especially important because the average number of
birds per route in California was twice as high as in
any other State except Texas. The high counts in
California were concentrated in the Central Valley.
Cliff Swallow populations in the Eastern States
declined during the first half of this century when
there was a drastic decline in unpainted barns to
which they could attach their mud nests under the
eaves (Gross 1942). This trend was reversed with the
advent of large dams and superhighway bridges,
which provided ample sheltered areas to which the
birds could attach their nests. Although its increase
has not been as dramatic as the spread of the Barn
Swallow, the CIliff Swallow has reoccupied much of
its original range and is now expanding into areas in
the Southeast where it was previously unknown (Pat-
terson 1981; Shuler 1978; Tedards 1965; Sykes 1976,
1979).

Purple Martin. There were increases for Purple
Martins in the Eastern region, the Central region,
and for the continent. By subregions, the increases
were significant only in the Northern Plains States
and in the Southeastern States. There were no strata
with significant decreases, but there were increases in
the Edwards Plateau, the Osage Plains, Ozark-
Ouachita Plateau, Mississippi Alluvial Plain, the cen-
tral and southern portions of the Upper Coastal
Plain, the southern portion of the Lower Coastal
Plain, and the Florida Peninsula. Nebraska, Indiana,
Arkansas, Mississippi, Alabama, and Florida
showed significant increases; no State reported a
decrease. High counts were concentrated in Loui-
siana and Alabama, in the western portion of the Up-
per Coastal Plain, and the southern portion of the
Lower Coastal Plain. Prolonged periods of rain at
the time Purple Martins have young in the nest can
cause heavy mortality of both young and adults, and
produce dramatic changes in local populations. An-
nual mean counts in the Appalachian region are com-
pared with counts for all of the Eastern BBS region
(Fig. 17, bottom left). The results of Hurricane Abby
in June 1968 and of Hurricane Agnes in June 1972
are clearly apparent. Both of these hurricanes pro-
duced several days of continuous rain throughout a
large portion of the Appalachian region. The Ap-
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palachian graph presented is composed of the means
of the counts for the following six strata: Northern
Piedmont, Southern Piedmont, Ridge and Valley,
Allegheny Plateau, Ohio Hills and Blue Ridge Moun-
tains. Although no June hurricane affected the Ap-
palachian Mountains in 1977 or 1978, a sharp drop in
Purple Martins in the 1978 BBS suggests that locally
heavy rains in the Piedmont, the Ohio Hills, and the
Allegheny Plateau in summer 1977 and early June
1978 had a detrimental effect on the martins. There
were additional losses of nestlings in southeastern
Pennsylvania as a result of the heavy rainstorm of
3-4 July 1978 (Smith et al. 1978).

Jays, Magpies, and Crows (Figs. 18-25)

Gray Jay. The only significant changes in popula-
tions of the Gray Jay were a decrease for the Eastern
region and an increase in Nova Scotia. Lack of sig-
nificant changes was in most instances a direct result
of the small number of routes on which this species
was detected in any single State, Province, or
stratum. The strong upward tendency suggested by
the curve for the Western region (Fig. 18) was based
on 91 routes. The high year-to-year variability pre-
vented the trend from being significant. The only
stratum in which this species was common was the
Canadian Rocky Mountains, and the only State or
Province with high numbers was the Yukon
Territory.

Blue Jay. Blue Jays showed very slight but never-
theless significant changes in the Eastern region
(decrease) and the Central region (increase). By sub-
regions, there were significant increases in the South-
western States and Great Lakes States, and decreases
in the Northern Plains States and in Canada. By
strata there were decreases in the Drift Prairie, the
Dissected Till Plains, the western portion of the
Spruce-Hardwood Forest, Southern New England,
the Northern Piedmont, the central portion of the
Upper Coastal Plain, and the northern portion of the
Lower Coastal Plain. The only significant increases
detected were in the Osage Plains, the Great Lakes
Transition, and the Allegheny Plateau. By States and
Provinces, decreases occurred in South Dakota,
Missouri, South Carolina, Maryland, New Jersey,
and New Brunswick; increases occurred in Texas,
Oklahoma, and West Virginia. Greatest abundance
was in the central and southern portion of the Upper
Coastal Plain in Georgia and Alabama (Fig. 19).

Steller’s Jay. The Western region showed no sig-
nificant trend for the Steller’s Jay, although there
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were increases in the Far Western States and in west-
ern Canada. These increases were concentrated in the
Cascade Mountains and the Pacific Rain Forest;
British Columbia was the only Province or State with
a significant change. Annual means for the Pacific
Rain Forest are plotted in the left-hand graph for this
species in Fig. 18. The high counts came from the Los
Angeles Ranges and the Sierra-Trinity Mountains
(Fig. 19).

Scrub Jay. The Scrub Jay was so locally distrib-
uted in the Eastern and Central regions that only
trends for the Western region and the continent are
illustrated (Fig. 18). Although no significant trends
were noted for these areas, there were significant in-
creases in the Klamath Plateau, in the Central Valley
of California, and in the Southern Pacific Rain
Forest of California. By States and Provinces there
were significant increases for Oregon and California,
and no decreases. Greatest abundance by far was in
California, in the California Foothills and the Los
Angeles Ranges (Fig. 20).

Pinyon Jay. This corvid is partial to Pinyon-
Juniper Woodland and the Great Basin. Arizona had
the highest average statewide density for the Pinyon
Jay, which was recorded on only 74 BBS routes con-
tinentwide. No significant trend was detected.

Clark’s Nutcracker. Clark’s Nutcracker was
another species for which no significant trend could
be detected, partly because of the small number of
BBS routes (88) within its limited breeding range.
The highest counts by far came from the Los Angeles
Ranges. Oregon, Utah, Washington, and Wyoming
had the highest species counts (in decreasing order)
by State.

Black-billed Magpie. Trends in Black-billed
Magpie populations for the three regions (Fig. 21)
were essentially level, but there was a significant
decrease in the Far Western States. There were no
significant increases by strata, but decreases occurred
in the Great Basin, Dissected Rocky Mountains,
Unglaciated Missouri Plateau, and the High Plains
Border. The only significant changes by States and
Provinces were decreases in Montana and Alberta,
and an increase in British Columbia. Greatest abun-
dance was in the Columbia Plateau, followed by the
Wyoming Basin and Southern Rocky Mountains.
Highest State and Provincial mean counts were in
Idaho, Alberta, Colorado, Utah, Saskatchewan, and
Montana. The Yellow-billed Magpie was represented
by only 34 routes, and no significant changes were
detected. Range maps of both species are given in
Fig. 22.

Common Raven. Significant increases in the
Common Raven were noted for the Eastern and
Western regions and for the continent. By sub-
regions, only the Far Western States showed an in-
crease. There were no decreases by strata, but there
were four increases: the California Foothills, Central
Rocky Mountains, Great Lakes Transition, and the
western portion of the Spruce-Hardwood Forest.
Likewise, significant changes by State and Province
were all upward for California, British Columbia,
Wisconsin, and Ontario. By far the highest means
came from the eastern portion of the Spruce-
Hardwood Forest, followed by the Pinyon-Juniper
Woodland and the California Foothills. Highest mean
counts were recorded in New Brunswick (Fig. 23).

Common Crow. The Eastern region showed very
slight but significant increases. These increases oc-
curred throughout the region, as shown by subre-
gional increases for the Great Lakes States, the
Southeastern States, and the Northeastern States.
There was, however, a significant decrease for the
Northern Plains States. The only stratum to show a
decline was the eastern portion of the Great Lakes
Plain, but there were significant increases in eight
eastern strata, primarily east of the Appalachian
Mountains. Nebraska, South Dakota, and Vermont
were the only States with decreases, as compared
with increases in British Columbia, California,
Texas, Minnesota, Wisconsin, Michigan, Arkansas,
Louisiana, Georgia, Virginia, Maryland, Penn-
sylvania, New Jersey, New York, and Connecticut.
The highest mean counts came from the St. Lawrence
Plain, the Aspen Parklands, the Northern Piedmont,
the western portion of the Upper Coastal Plain and
the Great Lakes Transition. Saskatchewan had the
highest mean count, followed by Virginia, Wiscon-
sin, West Virginia, and Maryland (Fig. 24).

Fish Crow. The Fish Crow increased significantly
and substantially in the Eastern region, specifically in
the Southeastern States, and in continental popula-
tions. There were significant increases in the Florida
Peninsula and in the northern and central sections of
the Upper Coastal Plain, but Florida and Mississippi
were the only States to show significant increases.
The greatest densities were in Florida (Fig. 25).

Northwestern Crow. A resident of the coastal
district from southern Alaska to Washington, the
Northwestern Crow was recorded on 25 routes, how-
ever no significant trend was detected. The center of
abundance was the Northern Pacific Rain Forest of
British Columbia.
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Chickadees, Titmice, Verdins, and Bushtits
(Figs. 26-30)

Black-capped Chickadee. Black-capped Chick-
adees increased in the Eastern region, including sepa-
rate increases for the Great Lakes States and the
Northeastern States, but there was a decrease in the
Far Western States. No trend was detected for the
Central region or for the continent (Fig. 26, center
right graph). When examined by strata there were no
significant decreases, but there were increases in the
western portion of the Spruce-Hardwood Forest, the
Great Lakes Transition, the western portion of the
Great Lakes Plain, the St. Lawrence Plain, the Ad-
irondack Mountains, Allegheny Plateau, and the
Ohio Hills. Washington was the only State that
reported a decrease, but there were increases in Min-
nesota, Wisconsin, Illinois, Pennsylvania, New
York, Ontario, and Nova Scotia. Strata with the
greatest abundance were Southern New England, the
Adirondack Mountains, and Central New England.
By States and Provinces the highest average counts
were from Massachusetts, New Hampshire, Connec-
ticut, and British Columbia (Fig. 27). Relative abun-
dance and annual fluctuations for four of the North-
eastern States are shown in the top left graph of
Fig. 26. Significant increases occurred in New York
and Pennsylvania. The trend in each of the four
States was highly correlated with the trend in
neighboring States, but the trend for Pennsylvania
was not correlated with the trends in Vermont and
New Hampshire. The highest correlations were be-
tween Vermont and New York (r = 0.964, P<0.001)
and Vermont and New Hampshire (r = 0.782,
P<0.001). We found no correlation between the
breeding populations anywhere in the Northeast and
the years in which autumnal irruptions were detected
along the coast of Massachusetts by banders at
Manomet Bird Observatory, whose seasonal banding
records (Lloyd-Evans 1981) showed irruptions in the
autumns of 1968, 69, 73, 75, 76, 80, and especially
1971.

Carolina Chickadee. The Carolina Chickadee in-
creased in the Eastern States and the continent, with
an upward tendency in the Central region. There
were decreases in the Till Plains, the Ohio Hills, and
the Highland Rim, and increases in the Osage Plains
and the Southern Piedmont. The only changes by
States were a decrease in Kentucky and an increase in
Tennessee. Greatest abundance was in the Upper
Coastal Plain. Louisiana and Alabama had the
highest State means (Fig. 28). In marked contrast to

the preceding species, the Carolina Chickadee pop-
ulation shows no evidence of strong annual variation
in numbers, nor is it known to undergo any irregular
dispersal in autumn.

Boreal Chickadee. This northern chickadee
declined in the Eastern region, and especially in the
Spruce-Hardwood Forest and in Quebec and New
Brunswick, where significant drops were detected.
The Yukon Territory was the only area in which the
Boreal Chickadee was common.

Mountain and Chestnut-backed Chickadees. Al-
though both the Mountain and Chestnut-backed
Chickadees were represented on more than 100 BBS
routes, no significant population trends were de-
tected at any geographic level. Trends for the West-
ern region, which is the only region in which both
species occur, are plotted in Fig. 26 for both species,
but it seems apparent from the nearly level slopes of
the curves and the high year-to-year variability that
no significant change could be detected with our sam-
ple size and the relatively short survey period.
Centers of abundance for the Mountain Chickadee
were in the Los Angeles Ranges and the Sierra-Trini-
ty Mountains of California; Oregon also rated high.
The centers of abundance for the Chestnut-backed
Chickadee were the Pacific Rain Forests of Washing-
ton and of British Columbia (Fig. 28).

Tufted Titmouse. The Tufted Titmouse demon-
strates that trends by major regions do not neces-
sarily represent changes within the entire population.
A significant decline in the Eastern region could be
attributed primarily to a decline in the Great Lakes
States, especially in Ohio. The Ohio population had
been undergoing a slight downward trend from 1966
through 1977, but the severe winter of 1977-78
caused a sharp drop in populations of this species in
Ohio and Indiana, which accentuated the downward
tendency. Concurrently, this species had reached a
high population in Maryland in 1966, which was
reflected in an increase in New Jersey, New York,
and Connecticut in 1966-68, and there were addi-
tional increases in New York and Massachusetts in
1969-71 (Robbins and Van Velzen 19744). The rapid
increase in mean birds per route for Southern New
England is compared (Fig. 29, upper left graph) with
changes just to the south in the northern portion of
the Upper Coastal Plain in New Jersey, Delaware,
and Maryland. After once becoming established in
southern New England, these birds have taken
advantage of feeding stations and have survived the
cold winters in that area even though they apparently
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Fig. 27. Mean relative abundance of Black-capped Chickadee, 1966-80 (upper), and Verdin, 1967-80 (lower).
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Fig. 30. Mean relative abundance of Tufted Titmouse, 1966-80 (right), and Plain Titmouse, 1968-80 (left).



were unable to survive the very severe cold of
1976-77 in Indiana and Ohio. The trends for the
Central region and the continent were not significant.
The highest stratum averages for Tufted Titmouse
came from the western portion of the Upper Coastal
Plain and the Ozark-Ouachita Plateau. West Vir-
ginia had the highest State mean, followed by Mis-
souri, Tennessee, Maryland, and Virginia.

The Black-crested race of the Tufted Titmouse was
considered a separate species at the beginning of the
BBS, and we have continued to keep separate records
for this easily identifiable subspecies, which reached
its greatest density in the Edwards Plateau of central
Texas (Fig. 30). No significant population change
was detected.

Plain Titmouse. This species showed no signifi-
cant population change. Its center of abundance was
in the California Foothills (Fig. 30).

Verdin. The Verdin’s decline in the Central region
was strong enough to give it a significant decrease for
the continent, as well as for the South Texas Brush-
lands, an area second in abundance only to the
Sonoran Desert (Fig. 27).

Bushtit. Although no significant change was de-
tected for the Bushtit at any level, there is an indi-
cation that it is increasing and spreading in British
Columbia. It is most abundant in the California
Foothills and the Los Angeles Ranges.

Nuthatches (Figs. 31-32)

White-breasted Nuthatch. There were parallel
trends in populations of the White-breasted Nut-
hatch from all three regions, but only those from the
Eastern and Central regions and for the continent
represented significant increases (Fig. 31). At the
subregional level, significant increases were limited
to the Southwestern and Great Lakes States. Except
for a decrease in the Sierra-Trinity Mountains, all
stratum changes were increases: California Foothills,
Osage Plains, Ozark-Ouachita Plateau, Highland
Rim, Great Lakes Transition, Blue Ridge Mountains,
and Northern Piedmont. By States, there were signif-
icant declines in Massachusetts, New York, and Vir-
ginia, but significant increases in Oklahoma, Kansas,
Missouri, Tennessee, Illinois, and Michigan. The
highest counts by strata were in the Los Angeles
Ranges, followed by the Sierra-Trinity Mountains,
the California Foothills and the Wisconsin Driftless
Area. By States, however, the highest average counts
were in Connecticut, Missouri, and Massachusetts.
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Red-breasted Nuthatch. No significant trend was
found for the Red-breasted Nuthatch, whose greatest
abundance was in the Sierra-Trinity Mountains of
California, and whose highest State density was in
Oregon (Fig. 32).

Brown-headed Nuthatch. This bird of the south-
eastern pine woods increased in the southern portion
of the Upper Coastal Plain, but decreased in Florida.
Greatest abundance of the Brown-headed Nuthatch
was in the southern portion of the Lower Coastal
Plain and the adjacent portion of the Upper Coastal
Plain. Highest abundance by States occurred in
Georgia, South Carolina, and Alabama (Fig. 32).

Pygmy Nuthatch. The Pygmy Nuthatch showed
indications of declining in the Western region;
however, the only significant change was an increase
in California. This species was recorded on fewer
than 15 routes in every stratum. The Los Angeles
Ranges had the highest breeding density by far, and
the State with the highest average count was Arizona.

Creepers and Wrentits (Fig. 31)

Brown Creeper. Although the Brown Creeper was
recorded on 340 routes, numbers were very low
throughout its range and few significant changes
were detected (Fig. 31). There were increases in the
Central Rocky Mountains, the Great Lakes States,
and Southern New England, and a decrease in the
Sierra-Trinity Mountains. State analyses showed
decreases for Oregon and New Hampshire, and an
increase only for Massachusetts. The only stratum
averaging more than three birds per route was the
Sierra-Trinity Mountains.

Wrentit. The Wrentit, which is virtually restricted
to California, showed a significant increase in that
State, but not for the Western region because there
were decreases on most of the Oregon routes. The
highest average counts were in the Los Angeles
Ranges and the California Foothills.

Wrens (Figs. 33-37)

House Wren. House Wrens increased in the East-
ern and Central regions and across the continent
(Fig. 33) despite a winterkill in the East in 1976-77.
There were subregional increases in the Northern
Plains States, the Great Lakes States, and the North-
eastern States. The only significant declines were in
the California Foothills and the western portion of
the Spruce-Hardwood Forest. There were increases
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in the Drift Prairie, the High Plains Border, the
Ozark-Ouachita Plateau, the Wisconsin Driftless
Area, the eastern section of the Great Lakes Plain,
the St. Lawrence Plain, Central New England,
Allegheny Plateau, and Ohio Hills. There were no
State or Provincial decreases, but there were
increases in South Dakota, Kansas, Minnesota,
Kentucky, Ohio, Pennsylvania, New York, Massa-
chusetts, and New Hampshire. Areas of greatest
abundance were the Aspen Parklands, the northern
portion of the Ridge and Valley, and the Wisconsin
Driftless Area (Fig. 34).

Winter Wren. The Winter Wren was one of the
species most vulnerable to the severe winter weather
of 1976-77 and 1977-78, and it furnishes an excellent
example of how long-term trends (Fig. 33, solid lines)
may not reflect actual changes in the population.
This species was increasing in the Eastern region (Fig.
33, dashed line) as well as in the Western region
through 1976, but the drop in the following 2 years
that resulted from two severe winters actually re-
versed the trend in the Eastern region and caused a
significant 14-year decline that exceeded the contin-
ued increase in the Western region and produced an
overall continental decline for the species. The
decline for the Eastern region was composed of a
significant decline for the Northeastern States and
for the Canadian Provinces, as well as a negative
tendency in the Great Lakes States. There was an in-
crease in the Pacific Rain Forest, but there was a
decrease in the Spruce-Hardwood Forest. An in-
crease in California and a decrease in Maine were the
only State changes, but there were decreases for the
three eastern Canadian Provinces of Ontario,
Quebec, and New Brunswick. The highest average
counts came from the Spruce-Hardwood Forest and
the Pacific Rain Forest. Quebec, New Brunswick,
and Washington had the highest State and Provincial
means. The Winter Wren was one of the species
whose populations were most seriously affected by a
winter of almost unprecedented severity in Great
Britain in January and February 1963. Batten and
Marchant (1976) reported that annual monitoring by
means of their Common Birds Census showed that at
least as many as 11 years after the decline this species
was still increasing substantially in numbers.

Bewick’s Wren. Bewick’s Wren was another
species affected by severe weather in the Eastern and
Central States. Significant sharp declines in numbers
occurred in both the Eastern and Central regions and
the continent. The tendency in the Western region
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was not significant. There were separate significant
decreases in the Southwestern States, the Great Lakes
States, the Southeastern States, the southern portion
of the Upper Coastal Plain, the southern portion of
the Ridge and Valley Province, the Highland Rim,
the South Texas Brushlands, Ozark-Ouachita
Plateau, Osage Plains, and the Edwards Plateau;
there was no stratum with an increase. By States
there were significant declines in Texas, Oklahoma,
Missouri, Kentucky, and Tennessee, and no in-
creases. Although 113 routes in the Eastern region
recorded this species during 1966-79, no Bewick’s
Wrens were recorded from Wisconsin, Illinois, In-
diana, Alabama, or Maryland after 1976. This wren
was recorded on 49% and 12% of eastern routes
within its range in 1966 and 1979, respectively. Note
that the scale for the eastern populations of this
species (Fig. 33) is very different from the scale for
other portions of the continent. The highest mean
counts for this species came from the Edwards
Plateau, the Los Angeles Ranges, and the South
Texas Brushlands. Highest average counts in the East
were in the Lexington Plain of Kentucky (Fig. 35).
The decline of Bewick’s Wrens in the Appalachian
Mountains has been reported by Simpson (1978) and
Smith (1980). Well-monitored nest boxes would be
one way to help this species reverse its downward
trend. The Bewick’s Wren is certainly in much poorer
condition east of the Mississippi River than is the
Eastern Bluebird by a ratio of about 30:1.

Cactus Wren. The Cactus Wren decreased in the
Central region, in the Southwestern States, in the
South Texas Brushlands, and for the continent.
Highest counts came from the South Texas Brush-
lands, the Sonoran Desert, and the Mexican High-
lands. Arizona had the highest State mean.

Canyon Wren. This wren increased in the Western
region, but no significant change was detected in
smaller subdivisions of its range. The highest average
counts for the Canyon Wren came from the Wyo-
ming Basin, the California Foothills, and the Sierra-
Trinity Mountains; Wyoming, Utah, and Arizona
had the highest State counts for this species.

Carolina Wren. Each graph (Fig. 36) for this per-
manent resident species is subdivided into four main
sections reflecting the effects of winter weather
conditions—a period of normally cold winters from
1966 through 1970, a period of mild winters from
1971 through 1975, two unusually severe winters in
1976-77 and 1977-78, and a return to normal winter
conditions in 1978-79. The Carolina Wren can sur-
vive periods of cold weather as long as it is able to
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Fig. 35. Mean relative abundance of Bewick’s Wren, 1966-80.
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find food. Even where conditions were very severe,
some Carolina Wrens survived at feeding stations,
whereas nearby populations trying to survive in the
wild were decimated. When heavy snow was covered
by a hard crust of ice their normal food resources
where inaccessible (Tamar 1978). Population trends
of Carolina Wrens in the Eastern region have been
previously charted in relation to winter temperatures
at Washington, D.C., by Bystrak and Robbins (1977)
and Bystrak (1979). The mean temperatures for
December, January, and February used in those
comparisons may not be the best measure of snow
and ice cover, but they do give an indication of the
relative severity of these three winter months and cer-
tainly show a strong correlation with Carolina Wren
populations. Separate trends are shown in Fig. 36 for
not only the Eastern and Central regions and the con-
tinent, but for four separate strata: the Southern
Piedmont, Northern Piedmont, Upper Coastal
Plain, and the Highland Rim (including the Lex-
ington Plain). Winter weather was most severe in the
Ohio River Valley and had a greater effect on popu-
lations west of the Appalachian Mountains than on
those to the east. The shape of the population curve
departs so much from a smooth curve that no signifi-
cant long-term trend could be detected for the East-
ern region. The Central region, however, showed a
significant decline for the 14-year period. By strata
there were long-term increases in the Southern Pied-
mont, Southern New England, and the northern and
central portions of the Upper Coastal Plain. On the
other hand, there were decreases in the Osage Plains,
Ozark-Ouachita Plateau, East Texas Prairies, Till
Plains, Blue Ridge Mountains, Ohio Hills, and the
Highland Rim. By States the only long-term increases
cccurred in Maryland and North Carolina, whereas
significant decreases occurred in Oklahoma, Arkan-
sas, Missouri, Kentucky, Illinois, and Ohio. The
highest average counts came from the northern
portion of the Lower Coastal Plain, and the western
portion of the Upper Coastal Plain. South Carolina,
Florida, and Louisiana had the highest State counts
for this species (Fig. 37).

Short-billed Marsh Wren. This species declined in
the Central region and in the Great Lakes and North-
eastern States, as well as across the continent (not il-
lustrated). There was also a decline in the Drift
Prairie and in Wisconsin, where the Short-billed
Marsh Wren was detected on 63 of 70 routes. Distri-
bution of this species was strongly clustered; birds
were especially abundant in sedge meadow habitat.
More than half of the birds counted were in the Great
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Lakes Transition and the Black Prairie. The only
States that averaged more than one-half bird per
route were Minnesota, Wisconsin, and North Dakota
(Fig. 20). More than three birds per route were re-
corded in Minnesota and Wisconsin.

Rock Wren. The Rock Wren did not show any
regional or continental trend but did increase in
California. The highest average counts came from
Wyoming and from the Pinyon-Juniper Woodland.

Mockingbirds and Thrashers (Figs. 38-43)

Northern Mockingbird. Although expanding its
range in the Northeast, the Northern Mockingbird
decreased significantly in the three regions and across
the continent. Canada and the Far Western States
were the only subregions without significant declines.
In addition to the usual regional and continental
trends, Fig. 38 shows the annual weighted means for
the stratum of greatest expansion, Southern New
England, in relation to the nearby Ridge and Valley
figures, and the very different trend for the Till
Plains and Ohio Hills, which were severely affected
by cold winter weather in 1976-77 and 1977-78. The
only strata with increases were the eastern portion of
the Great Lakes Plain, central and southern New
England, and the northern portion of the Ridge and
Valley. The only significant change in the Western
region was a decrease in the Mexican Highlands. All
but 1 of the 12 strata in the Central region showed
negative tendencies, although only 5 of these were
statistically significant. In the Eastern region, in-
creases tended to be in the Northeastern States, and
decreases elsewhere. Significant increases in in-
dividual States were limited to New York, Connec-
ticut, and Massachusetts, whereas there were declines
in Colorado, Kansas, Oklahoma, Texas, Arkansas,
Missouri, Illinois, Kentucky, Tennessee, Alabama,
Georgia, North and South Carolina, Virginia, and
Maryland. The Northern Mockingbird reached its
greatest abundance in the South Texas Brushlands,
Edwards Plateau, and Florida (Fig. 39).

Gray Catbird. The graph (Fig. 38) for the Gray
Catbird in the Eastern region closely parallels that
for the Carolina Wren (Fig. 36) except that the
population changes for the Gray Catbird were not
nearly so severe, probably because the species winters
several hundred kilometers farther south and
therefore is not so exposed to prolonged, severe cold.
There was a slight but significant increase in the
Eastern region, particularly the Northeastern States,
but the continental trend was not significant. There
was a significant increase in the eastern portion of the
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Fig. 39. Mean relative abundance of Northern Mockingbird, 1966-80.



Spruce-Hardwood Forest, and especially in the
Provinces of New Brunswick and Nova Scotia—an
increase that had not been detected through 1974 by
Erskine (1978). Additional increases were in the St.
Lawrence Plain, the eastern portion of the Great
Lakes Plain, the Allegheny Plateau, Southern Pied-
mont, and the southern portion of the Upper Coastal
Plain. The only strata with decreases were the Cen-
tral and Dissected Rocky Mountains, the Drift
Prairie, and the Mississippi Alluvial Plain. Southern
New England and Connecticut had the highest mean
counts (Fig. 40).

Brown Thrasher. Although the Brown Thrasher is
common and widespread, no long-term trend was de-
tected for any of the three regions (Fig. 41). There
were decreases, however, in the Northeastern States
and in nine strata; there were no increases. The State
analysis was similar, with decreases in Arkansas,
West Virginia, Virginia, Maryland, Pennsylvania,
New York, and Massachusetts, and no significant in-
creases. The significant downward trend in Southern
New England (including the Glaciated Coastal Plain)
is shown as a separate graph (Fig. 41, open squares).
Greatest average abundance was in the Dissected Till
Plains and High Plains Border, and in Kansas, Iowa,
and Missouri (Fig. 42).

California Thrasher. The California Thrasher was
represented by 72 routes, all in California. No signifi-
cant trend was detected (Fig. 41). This resident
thrasher reached its greatest abundance in the
California Foothills and the Los Angeles Ranges.

Curve-billed Thrasher. The Curve-billed Thrasher
declined significantly in the Central region, in the
Southwestern States, and the continent (Fig. 41), as
well as in Texas where more than half of the routes
reporting this species were located. Highest average
counts were in the Sonoran Desert and the South
Texas Brushlands. The greatest statewide mean was
from Arizona (Fig. 42).

Sage Thrasher. This is the most widely distributed
of the western thrashers, but in most parts of the
West it is relatively scarce. There was an increase in
the northern Rocky Mountain States, but at the State
level only Wyoming recorded a significant increase.
No area reported a significant decrease. The highest
counts came from the Wyoming Basin, the Great
Basin, Nevada, and Wyoming (Fig. 43).

Bendire’s Thrasher. The Bendire’s, Le Conte’s,
and Crissal Thrashers were all represented by fewer
than 34 BBS routes and no significant trend was de-
tected at any level for any of the three species. To il-
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lustrate the low counts and the year-to-year variabili-
ty, we plotted the weighted means and trend line for
the Bendire’s Thrasher for the Western region
(Fig. 41). The highest densities for Bendire’s
Thrasher came from the Sonoran Desert and from
New Mexico; for Le Conte’s Thrasher, from the Mo-
jave Desert of California; and for the Crissal
Thrasher, from the Mexican Highlands of Arizona.

Thrushes (Figs. 44-49)

American Robin. This species, possibly in reponse
to a decline in pesticide contamination, showed a
strong and significant recovery across the continent
and in both the Eastern and Central regions (Fig. 44),
especially in the Northern Plains, the Great Lakes
States, and the Southeastern States. There were 17
strata with increases, and none with a decrease.
Likewise, no State or Province showed a decrease,
but there were increases in Saskatchewan, North and
South Dakota, Oklahoma, Minnesota, Wisconsin,
Iowa, Illinois, Indiana, Arkansas, Tennessee, Ken-
tucky, Mississippi, and North Carolina. North
Carolina was the only State east of the Appalachian
Mountains to register an increase. Highest densities
were recorded in the Northern Piedmont and the
northern portion of the Ridge and Valley. The
highest mean densities were in Massachusetts and
Pennsylvania (Fig. 45).

Wood Thrush. A significant decline in the Central
region offset in part a significant increase in the East-
ern region, but not sufficiently to prevent the con-
tinental trend from increasing significantly (Fig. 44).
At the subregional level, both the Northeastern
States and Canada showed an increase, with the
greatest change in Canada. There were significant
decreases in the southern portion of the Ridge and
Valley and in the Great Lakes Transition, but there
were increases in the Dissected Till Plains, the Till
Plains, the central and eastern portions of the
Spruce-Hardwood Forest, Central New England, the
eastern portion of the Great Lakes Plain, the
Allegheny Plateau, the Northern Piedmont, and the
northern portion of the Upper Coastal Plain. By
States and Provinces, there were significant decreases
in Arkansas and Virginia, and significant increases in
Iowa, New Brunswick, Vermont, New York, Penn-
sylvania, and North Carolina. Highest densities were
recorded in the Cumberland Plateau and the Adiron-
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Fig. 40. Mean relative abundance of Gray Catbird, 1966-80.
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Fig. 42. Mean relative abundance of Brown Thrasher, 1966-80 (right), and Curve-billed Thrasher, 1967-80 (left).
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Fig. 43. Mean relative abundance of Sage Thrasher, 1968-80.
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dack Mountains; New Hampshire, West Virginia,
and Virginia led the States (Fig. 46).

Veery. Decreases in the Western region and the
Far Western States, an increase in the eastern portion
of the Spruce-Hardwood Forest in New Brunswick,
an increase in Vermont, and decreases in New Hamp-
shire and Maryland were the only significant changes
detected for the Veery. Centers of abundance were in
the Adirondack Mountains, the western and central
portions of the Spruce-Hardwood Forest, and Cen-
tral New England. The highest average counts by
States and Provinces, in decreasing sequence, were
from Ontario, New Hampshire, Vermont, New
Brunswick, Maine, and Quebec (Fig. 47).

Hermit Thrush. An increase in the Hermit Thrush
in the Eastern region through 1975 was followed by a
sharp decline through 1978, attributed in part to the
severe winters of 1976-77 and 1977-78; this resulted
in no significant trend for the 14-year period. Like-
wise, there was no significant trend for the Western
region (Fig. 44, dashed line) or for the continent.
Significant decreases were recorded in the Far West-
ern States and the Northeastern States, and in Maine.
There was an increase, however, in nearby Nova
Scotia. By strata, there was an increase in the Pacific
Rain Forest of British Columbia, and a decrease in
Southern New England. The highest means came
from the eastern and central portions of the Spruce-
Hardwood Forest and in Maine, Nova Scotia, New
Brunswick, Quebec, and the Yukon Territory.

Swainson’s Thrush. The increase in populations
of Swainson’s Thrush was significant in the Eastern
region, where variability from year to year was rela-
tively slight. In the Western region, however, the an-
nual counts were so variable that the trend was not
significant (Fig. 44). The continental trend was paral-
lel to the trend for the Eastern and Western regions
but not significant because of annual variability. In
the central part of the continent, the southern nesting
limit for this species is so far north that it was re-
corded on fewer than 30 BBS routes. There were no
significant changes by subregion or stratum, but
three Canadian Provinces showed significant in-
creases—Ontario, Quebec, and Nova Scotia. The
highest densities by stratum and State were all from
the western portion of the range, in the Northern
Pacific Rain Forest, the Canadian Rocky Mountains,
the Cascade Mountains, and in the Yukon Territory,
British Columbia, and Washington.

Townsend’s Solitaire. An increase in Townsend’s
Solitaire through 1975, followed by a decrease, was

indicated on the basis of data from 133 routes, but
there was no significant trend for the entire period at
any level (Fig. 44). Centers of abundance were in the
Los Angeles Ranges and in the Yukon Territory.

Eastern Bluebird. Populations of the Eastern
Bluebird have remained low since the harsh winter of
1958 (James 1962). Graphs of Christmas Bird Count
data presented by James (1962) show that Eastern
Bluebirds reached population peaks in south coastal
areas in 1946, and in mid-south latitudes in 1945, and
that these peaks were followed by declines through
1961. The BBS picked up the trend from 1966, and
showed a significant decline for both the Eastern and
Central regions and for the continent (Fig. 48). By
subregions, this decline was significant in the North-
ern Plains States, the Great Lakes States, and the
Southeastern States. The only stratum with a signifi-
cant increase was the Southern Piedmont, whereas
there were decreases in the Osage Plains, Dissected
Till Plains, Ozark-QOuachita Plateau, Lexington
Plain, Highland Rim, Till Plains, Wisconsin Driftless
Area, Great Lakes Transition, the western portion of
the Great Lakes Plain, the western portion of the
Spruce-Hardwood Forest, Central and Southern
New England, Ohio Hills, Cumberland Plateau, Blue
Ridge Mountains, and the southern portion of the
Lower Coastal Plain. In the western section of the
Upper Coastal Plain populations were nearly stable.
North Carolina and Virginia were the only States
with a significant increase, whereas there were
decreases in Oklahoma, Arkansas, Kansas, Missouri,
Iowa, all of the Great Lakes States, Ontario, New
Hampshire, Connecticut, New York, West Virginia,
Kentucky, Tennessee, and Florida. The erection and
monitoring of many thousands of bluebird boxes
under sponsorship of the North American Bluebird
Society has certainly benefited populations of this
species, whose greatest problem, aside from uncon-
trollable weather conditions, is competition from
introduced House Sparrows and Starlings (Zeleny
1976). Nest-box trails along established BBS routes
are absolutely discouraged because such activity
could seriously hamper the ability to detect popula-
tion trends for this species. The highest population
densities were recorded from the Highland Rim, the
Lexington Plain, and the Ozark-Ouachita Plateau.
Kentucky, Tennessee, and Missouri had the highest
State means (Fig. 49).

Western Bluebird. In marked contrast to the East-
ern Bluebird, the only region with a significant
change in Western Bluebirds was the Sierra-Trinity
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Fig. 47. Mean relative abundance of Veery, 1966-80.
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Mountains of California where there was an increase.
The greatest nesting density by far was in the Los
Angeles Ranges (Fig. 49).

Mountain Bluebird. The few significant changes
for this species were all increases. These included the
Northern Plains States, the Wyoming Basin and
Southern Rocky Mountains, and California and Col-
orado, all of which showed substantial gains. The
highest average counts came from the Black Hills,
the Pinyon-Juniper Woodland, and the Southern
Rocky Mountains; the average from Oregon was
more than double that from the next highest States of
New Mexico and Wyoming.

Gnatcatchers and Kinglets (Fig. 50)

Blue-gray Gnatcatcher. The Eastern regional and
continental curves for the Blue-gray Gnatcatcher
reflect significant increases (Fig. 50); there were also
increases in the California Foothills, Southern New
England, the northern portion of the Ridge and
Valley, the Southern Piedmont, and the central and
southern portions of the Upper Coastal Plain. The
only significant decrease detected was in the Ohio
Hills. Trends in the Central and Western regions
were not significant. An increase in Southern New
England and occurrence on three routes in Massa-
chusetts, two in New Hampshire, and one in Ver-
mont reflect the recent northward expansion of this
species. According to the A.O.U. Check-list of North
American Birds (1957), this species reached its north-
ern limit in northern New Jersey and Long Island and
was ‘‘casual in migration and summer along the
coasts of New England north to Maine.”’ The strata
with the greatest densities were the Cumberland
Plateau, Ozark-Ouachita Plateau, and the western
portion of the Upper Coastal Plain, and the top-
ranking States were West Virginia and Arkansas.

Golden-crowned Kinglet. The eastern population
of the Golden-crowned Kinglet reached a sharp peak
in 1976, then dropped precipitously as a result of the
cold weather the next two winters, as emphasized by
the dashed line (Fig. 50) representing the Spruce-
Hardwood Forest of Quebec and northern New
England. This discontinuity in the population curve
prevented detection of any significant change for the
period as a whole. The only significant change re-
corded was an increase in New York. The highest
densities were in the Pacific Rain Forest, and
Washington and British Columbia.

Ruby-crowned Kinglet. The Ruby-crowned King-
let also suffered a sharp decline in the East during the
winter of 1976-77, resulting in an overall significant
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decrease for the Eastern region, the Northeastern
States, and Canada. In Fig. 50, the three lines in the
graph on the left represent the three sections of the
Spruce-Hardwood Forest: Maritime Provinces,
Quebec and northern New England, and Ontario
through Minnesota. The lines in the graph on the
right show the trends for the Western and Eastern
regions and the continent. There was a significant in-
crease in the Northern Plains States. Changes by
strata consisted of a single increase in Central New
England and decreases in the eastern and western sec-
tions of the Spruce-Hardwood Forest. The highest
counts by far were from the eastern section of the
Spruce-Hardwood Forest, and from Nova Scotia
and New Brunswick.

Waxwings, Shrikes, and Starlings (Fig. 51)

Cedar Waxwing. The widely distributed Cedar
Waxwing showed an increase in the Eastern region
and in the Northeastern States (Fig. 51). There were
local decreases in the Central and Dissected Rocky
Mountains and the eastern portion of the Spruce-
Hardwood Forest, especially in New Brunswick.
There were increases in the western portion of the
Great Lakes Plain, the St. Lawrence Plain, Central
New England, the Allegheny Plateau, and the Ohio
Hills. The erratic wanderings of this flocking species
in autumn and winter may explain the erratic
distribution of increases and decreases during the
breeding season. For example, there was a decrease
in Wisconsin but an increase in Ohio, and a decrease
in Massachusetts but increases in nearby New Hamp-
shire, Vermont, New York, and Pennsylvania. The
Adirondack Mountains of New York had by far the
highest breeding density of Cedar Waxwings, even
though the State mean for New Hampshire exceeded
that for New York. This species was also important
in the Far West; Washington ranked third.

Loggerhead Shrike. The Loggerhead Shrike was
one of the few species to show a significant decrease
in all three regions (Fig. 51). Significant declines were
also found in four of the seven subregions—the
Southwestern States, Northern Plains States,
Canada, and the Southeastern States. Eleven strata,
well scattered through the continent, registered
significant decreases, but none showed increases. The
only State with a significant increase was South
Dakota, whereas the following States and Provinces
had large enough samples to register significant
decreases: Nevada, Texas, Oklahoma, Kansas, North
Dakota, Saskatchewan, Ontario, Iowa, Missouri,
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Arkansas, Mississippi, Tennessee, Kentucky,
Georgia, North Carolina, and Virginia. With a diet
consisting largely of small mammals and large in-
sects, shrikes are high on the food chain, and the tak-
ing of contaminated prey may account in part for the
decline. Their sharp decline is also attributed in part
to loss of hedgerows and thorn trees in which they
prefer to nest, and possibly to loss of pastureland—a
preferred feeding habitat. The largest populations
are on the Florida Peninsula, and in New Mexico and
Oklahoma (Fig. 52).

Starling. The severe winters of 1976-77 and
1977-78 demonstrated that natural conditions have
an influence on continental Starling populations. The
heavy mortality in these two winters contributed
greatly to the significant decrease recorded for the
Eastern region. The winter of 1976-77 had its great-
est effect along the Atlantic slope of the Appalachian
Mountains from Quebec and the Maritime Provinces
south through the Carolinas. Populations that breed
in the northern Great Plains and the Lower Missis-
sippi Valley also were affected. The following winter
had its greatest effect on birds that winter in the
Great Lakes States, the Ohio Valley, the Appala-
chian Mountains, the southern Coastal Plain, and
the Florida Peninsula. Annual means for Tennessee,
which is near the center of the impact area, are
plotted in Fig. 51. Western populations showed a
sharp increase from 1968 through 1973, then showed
signs of stabilizing. There was a significant increase
in the Central region, but no detectable change for
the continent. By subregions the 14-year trends
showed increases in the Southwestern and Northern
Plains States, and decreases in Canada and the
Northeastern States. When the trends were analyzed
by strata, increases tended to be concentrated in the
West and decreases in the East. Increases were
recorded for the Pinyon-Juniper Woodland, the
Black Prairie, Unglaciated Missouri Plateau, Osage
Plains, Dissected Till Plains, and the East Texas
Prairies; decreases were recorded in the Spruce-
Hardwood Forest, the eastern portion of the Great
Lakes Plain, Adirondack Mountains, Allegheny
Plateau, Ridge and Valley, Southern Piedmont, and
the Mississippi Alluvial Plain. By States and Prov-
inces the increases were in California, Oregon, New
Mexico, Texas, Wyoming, South Dakota, Iowa,
Minnesota, and Florida, and the decreases in
Ontario, Quebec, New Brunswick, Maine, Massa-
chusetts, New York, Pennsylvania, and Georgia.
Areas of greatest abundance were the eastern portion
of the Great Lakes Plain and the Northern Pied-
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mont; the largest numbers were in Ohio, followed by
New Jersey, Indiana, New York, Delaware, Mary-
land, and Rhode Island.

Vireos (Figs. 53 and 54)

The family Vireonidae, although represented by
only a dozen species, is one of the most common and
widespread families of North American birds. When
data for all vireo species were combined, a strong up-
ward trend in the Eastern region, together with a
slight rising tendency in the rest of the continent,
resulted in an estimated annual continental increase
of about 1.5% for the entire family (Fig. 53; narrow
lines designate 95% confidence limits around the
continental annual means). In the Eastern region all
significant trends for individual strata were upward;
there was no consistent pattern in the Central region.
In the West, many strata showed slight negative ten-
dencies, but only in the Cascade Mountains was the
tendency strong enough to be significant. The only
abrupt change took place between 1971 and 1972
when a sharp decline in this species was noted in both
the Eastern and Western regions; however, a steady
increase occurred from 1974 through 1979.

White-eyed Vireo. White-eyed Vireo populations
showed a highly significant upward trend (1.2% per
year) for the continent, influenced largely by a sig-
nificant increase of 1% per year for the Eastern
region (Fig. 53). The increase was strongest in the
Southeastern States and in Maryland; no State
registered a significant decrease. The strongest
stratum increases were in the Upper Coastal Plain
and in Southern New England where the species ap-
peared to be extending its range northeastward. After
a major increase from 1972 to 1974, the continental
populations seem to have stabilized. Highest popula-
tion densities were in the western portion of the Up-
per Coastal Plain and the southern portion of the
Lower Coastal Plain. Louisiana and Florida had the
highest State averages.

Bell’s Vireo. The Bell’s Vireo has been showing a
sharp decline, especially in the Central region
(Fig. 53) which is its center of abundance. Declines
were also significant in the Southwestern and South-
eastern States, specifically in Oklahoma. In most
States sample sizes were too small to determine sig-
nificant trends. By strata the declines were significant
in the East Texas Prairies, South Texas Brushlands,
Ozark-Ouachita Plateau, and Osage Plains.
Although the two strata with the highest mean counts
were in Texas (Edwards Plateau and South Texas
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Brushlands),
Oklahoma.

Hutton’s Vireo. A strong increase in the Far
Western States (Fig. 53) registered as significant only
in California because of high year-to-year variability
in Hutton’s Vireo. The only strata in which this
species was commonly reported were the California
Foothills, Pacific Rain Forest, and Sierra-Trinity
Mountains.

Gray Vireo. Based on findings from a small sam-
ple of 19 routes the Gray Vireo (not illustrated) ap-
pears to be decreasing. It was found primarily in
Arizona and Utah in the Pinyon-Juniper Woodland.

Solitary Vireo. All significant changes in Solitary
Vireo populations were increases, which occurred in
the Eastern region (Fig. 54), the Northeastern States,
the Allegheny Plateau, Southern and Central New
England, the eastern and central portions of the
Spruce-Hardwood Forest, the California Foothills,
and in New Brunswick, Quebec, New Hampshire,
Vermont, and Pennsylvania. The highest densities
were in the Sierra-Trinity and Adirondack Moun-
tains, and in Maine and Nova Scotia. The highest
density for one of the western subspecies was in
British Columbia.

Yellow-throated Vireo. Continental and regional
populations of the Yellow-throated Vireo were stable
(Fig. 54). An increase was recorded in the Great
Lakes States—especially in Michigan and Min-
nesota—and increases were also reported from New
York and Pennsylvania. Ohio reported the only
significant decrease. The heavily forested Cumber-
land Plateau and Blue Ridge Mountains were the
strata with the highest average counts, and highest
State means were in West Virginia and Virginia.

Red-eyed Vireo. The Red-eyed Vireo is by far the
commonest woodland bird in the eastern deciduous
forest and its populations are doing well, with aver-
age Eastern and continental increases (Fig. 54) of 2%
per year. Although there were slight upward tenden-
cies in the other regions, they were not significant.
Significant increases were noted in 13 strata; the only
decrease was in the Osage Plains. There were signif-
icant increases in 14 States and Provinces, with sig-
nificant decreases only in Washington, North
Dakota, and Kansas. Larger numbers were found in
the Adirondack Mountains than in the western por-
tion of the Spruce-Hardwood Forest, and New
Hampshire had the highest State count.

the highest State mean was in
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Warbling Vireo. Although there were significant
increases in the Warbling Vireo in the Eastern and
Central regions, a very slight decrease in the Western
region prevented the continental trend from being
significant (Fig. 54). Populations were so similar for
the Eastern and Central regions that the lines would
almost have coincided; for that reason only the East-
ern trend was plotted. The only significant decreases
reported were from Wisconsin and British Columbia.
In the East, the most consistent areas of increase
were from Pennsylvania to Ontario and Massachu-
setts. In the West there were increases in Alberta,
Saskatchewan, Montana, and South Dakota. The
largest concentrations occurred in the Pacific Rain
Forests and the Central Rocky Mountains. British
Columbia’s mean count was more than double that
of second-place Colorado.

Philadelphia Vireo. Although there was a slight
negative tendency throughout the range of the
Philadelphia Vireo, only 99 comparable routes were
available and no significant changes could be de-
tected. The central portion of the Spruce-Hardwood
Forest and Quebec were the only areas that sup-
ported a mean of greater than one bird per route.

Warblers (Figs. 55-59)

Populations of warblers in general appear to be
stable or increasing, especially in the Northeast. This
increase is partly attributed to the extensive outbreak
of the spruce budworm in eastern Canada, which
supplies an abundance of food during the nesting
season. Another factor contributing to the increase
of warblers and many other songbirds is the banning
of the use of DDT in the United States and Canada.
An analysis of birds killed at a Tallahassee, Florida,
TV tower showed a significant decline in the presence
of DDT derivatives in 10 songbird species from 1964
to 1973 (Johnston 1974).

Black-and-white Warbler. Although the annual
means suggest an increase in the Black-and-white
Warbler in the Eastern region (Fig. 55), the statistical
analysis based on properly weighted comparable data
shows that there has been no regional population
change during the BBS period. There was some sug-
gestion of an increase in the Central region, but it
was not strong enough to produce an overall upward
continental trend. The only significant changes by
State and Province were increases in Nova Scotia,
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Maine, Vermont, and Minnesota, and a decrease in
Virginia. The Ridge and Valley was the only stratum
to show a decrease. The greatest densities were
reported from Central New England and the Adiron-
dack Mountains, with New Hampshire, Nova Scotia,
and Maine leading the States and Provinces.

Prothonotary Warbler. A strong increase in the
Southeast produced a significant rise in the continen-
tal population of Prothonotary Warblers (Fig. 55)
despite a high degree of irregularity during the last 4
years. Because habitat for this species is restricted to
wooded wetland areas, the total numbers recorded in
any State were small and no significant State trends
were detected. The species was one of the few to
reach its greatest density in the Mississippi Alluvial
Plain. Largest numbers were recorded in Louisiana.

Swainson’s Warbler. Because of the small sample
size (66 routes) no graph was prepared for the Swain-
son’s Warbler. The trend for the Eastern region
showed an increase; there was also a significant in-
crease in the Southeastern States. Stratum and State
means were very low, with largest numbers in the
northern portion of the Lower Coastal Plain and in
Mississippi.

Worm-eating Warbler. The Worm-eating Warbler
is largely restricted to the Eastern region, where an
increase occurred that was sufficient to result in a
significant increase for the continent (Fig. 55). There
were no statistically significant population changes
for any State or stratum. The highest mean counts
were in the Blue Ridge Mountains and in West
Virginia.

Genus Vermivora. This generic summary is in-
fluenced primarily by the Nashville and Tennessee
Warblers in the Northeast and the Orange-crowned
Warbler in the West. In comparison with these three
species, the Golden-winged and Blue-winged Warb-
lers in the East and the Virginia’s and Lucy’s Warb-
lers in the West are scarce and have little effect on the
trend for the entire genus. There was no significant
continental or regional trend (Fig. 55) for this highly
migratory group, and the only trends for individual
strata were an increase in the western portion of the
Great Lakes Plain and a decrease in the western por-
tion of the Spruce-Hardwood Forest.

Golden-winged Warbler. Despite reports that the
Golden-winged Warbler is losing ground in competi-
tion with the Blue-winged Warbler (Gill 1980; Confer
and Knapp 1981), the Golden-winged Warbler popu-
lation appears stable across the continent (Fig. 55);
the only significant declines were in the Great Lakes

subregion and Wisconsin. However, this species was
outnumbered by the Blue-winged Warbler in the ma-
jority of the eastern States in which both species nest
(Table 4); Wisconsin was the only State in which
Golden-winged Warbler counts were more than
double those of Blue-winged Warblers (except for
Virginia and Vermont, where the latter species was
found on only one route or none). The highest mean
count for Golden-winged Warblers occurred in the
Great Lakes Transition, but the highest State average
was in West Virginia.

Blue-winged Warbler. The Blue-winged Warbler
showed an increase at the continental level (Fig. 55).
There also were increases in the Northeastern States
and in West Virginia and Tennessee, but there was a
decrease in Alabama. Highest mean counts were in
Southern New England, the Ohio Hills, and in
Connecticut.

Tennessee Warbler. The Tennessee Warbler
showed a sharp and significant increase in the East-
ern region, correlated with the spruce budworm out-
break in eastern Canada. The eastern and central
portions of the Spruce-Hardwood Forest had the
highest means, and New Brunswick and Quebec led
all other States and Provinces.

Orange-crowned Warbler. No graph was prepared
for this species because there was no significant
change in any subdivision of the continent. The
greatest density of Orange-crowned Warblers was

recorded in the Pacific Rain Forest of British
Columbia.
Nashville Warbler. A significant decline in

Nashville Warblers occurred in the Eastern region
(Fig. 55), centered in the Great Lakes States—partic-
ularly in Minnesota. Maine and British Columbia
reported increases. This species is considerably more
common and widespread in the East than in the
West. Highest densities were in the central and west-
ern parts of the Spruce-Hardwood Forest; the
Sierra-Trinity Mountains of California ranked third.
Largest numbers occurred in Quebec, Minnesota,
New Brunswick, Maine, and Ontario.

Northern Parula. The Northern Parula showed a
strong and continuing population increase in the
Eastern region (Fig. 56), especially in the Canadian
portion of its range and the Adirondack Mountains
of New York. This trend was strong enough that the
continental trend also was significantly upward. At
the Province and State level there were increases in
New Brunswick and Maine and a decline in Virginia.
This species had two centers of abundance, one in the
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Lower Coastal Plain, the other in the eastern section
of the Spruce-Hardwood Forest. The largest mean
numbers were in South Carolina and Maine.

Genus Dendroica. Of the 52 wood warbler species
that nest in North America, 21 (40%) belong to the
genus Dendroica. At least part of the population of
all the North American species in this genus is
migratory. Although many of the Dendroica
warblers are common and widespread (many are in-
dividually illustrated in Figs. 56-58), a summary for
the genus is presented in Fig. 56. Based on a sample
of nearly 1,200 routes, an increase for the Eastern
region is apparent. In the Western region there is so
much scatter among individual years that no trend is
detectable. In the Central region there is less scatter,
but the slope of the trend is so shallow that no trend
is evident. When data for the three regions were com-
bined (right-hand graph; 95% confidence limits)
there was evidence of an increase from 1968 through
1976, but this was followed by a drop in all regions in
1977. Thus far we have not been able to identify the
cause for the decline in 1977, although it is believed
to be partly the result of a winterkill of Pine Warb-
lers in the Southeast during the severe weather of
1976-77. Dendroica warblers reached their greatest
numerical abundance in the Adirondack Mountains
and all three sections of the Spruce-Hardwood
Forest.

Yellow Warbler. For several years there was con-
cern about a continuing decrease in Yellow Warblers
in the Central region (Fig. 56), but higher counts in
1979 suggest a possible reversal. The only significant
trend for the entire period was an increase in the
Eastern region, specifically in the Northeastern
States. A decline was indicated for the Far Western
States, but this decline was not strong enough to
register as significant for the Western region. There
were increases in North Dakota, Illinois, the Middle
Atlantic States from Maryland northward through
New York and New Jersey, and also in Connecticut.
The only State with a significant decline was Idaho.
Yellow Warblers were most abundant in the
Allegheny Plateau, the Aspen Parklands, the Central
and Dissected Rocky Mountains, and the eastern
portion of the Spruce-Hardwood Forest in Nova
Scotia. Largest mean numbers were in New
Brunswick, West Virginia, New York, and Idaho.

Magnolia Warbler. A spruce-forest bird, the
Magnolia Warbler (Fig. 57) showed a rising tendency
that was significant only in the Northeastern States,
especially in the Adirondack Mountains of New York

and the Central New England section of Vermont.
Greatest abundance was in the Spruce-Hardwood
Forest of Nova Scotia and New Brunswick.

Black-throated Blue Warbler. Here is an example
of a species whose population trend line for the East-
ern region (Fig. 57) did not fit the annual mean
points because of differences in the way in which
data were selected for the points and for the trend
line. The only significant change detected in the
Black-throated Blue Warbler (at the State level) was
an increase in Vermont. The heaviest concentration
was in the Adirondack Mountains, although State
means for Maine and New Hampshire were higher
than the mean for New York.

Cape May Warbler. Although the trend for the
Cape May Warbler in the Eastern region rose steeply,
there was so much scatter among individual years
that the trend was not significant for the entire
region. It was, however, significant for the North-
eastern States, and especially for Maine. This species
was most common in the Spruce-Hardwood Forest
of New Brunswick and Quebec.

Yellow-throated Warbler. The Yellow-throated
Warbler showed a significant rise for the Eastern
region (Fig. 57), which was also reflected in the con-
tinental trend (not illustrated). The major increases
were in the Highland Rim of Kentucky and Tennes-
see, the Cumberland Plateau, and the central portion
of the Upper Coastal Plain in North Carolina. See
also Smith (1978) for details about the expansion of
this species into West Virginia. The trend in the Cen-
tral region was not significant. The greatest abun-
dance was in the Cumberland Plateau; Tennessee led
the States and Provinces.

Yellow-rumped Warbler. During the present
study, the Myrtle Warbler of the East and the
Audubon’s Warbler of the West were combined into
a single species under the ancient name, Yellow-
rumped Warbler. Because the Myrtle and Audubon’s
Warblers are readily identified in the field
throughout most of their range, and they are pre-
dominantly allopatric, records of these two popula-
tions are still kept separate in the BBS study. The
Myrtle Warbler showed a steady and significant in-
crease in the Eastern region (Fig. 57), and this trend
was reflected in its continental populations (not illus-
trated). The most consistent increases were reported
from the Western Great Lakes States, northern New
England, and Nova Scotia. It also commonly breeds
in the far Northwest, north of the range of the
Audubon’s Warbler. The greatest density of this
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species was recorded from the Yukon Territory.
Nova Scotia was second in abundance, and the top
strata were the Adirondack and Canadian Rocky
Mountains. Counts of Audubon’s Warblers were so
variable from year to year that no trend could be
detected. The species was most commonly reported
from the Sierra-Trinity and Central Rocky Moun-
tains. British Columbia and Oregon reported the
highest State and Provincial means.

Black-throated Green Warbler. A decline of the
Black-throated Green Warbler in the Southeastern
States was countered by an increase in the Northeast-
ern States, resulting in a slope of zero for the Eastern
region and for the continent (Fig. 57). Maine was the
only State to show a significant increase. This species
reached its greatest abundance in the eastern section
of the Spruce-Hardwood Forest and in the Adiron-
dack Mountains. Nova Scotia, Maine, and New
Brunswick were the leading Provinces and States.

Blackburnian Warbler. An increase in Blackburn-
ian Warblers in the Northeastern States was not suf-
ficient to produce an increase for the Eastern region
(Fig. 57). The increases were centered in the Spruce-
Hardwood Forest of Maine and New Brunswick and
in the Adirondack Mountains. Because this species
nests only in the Eastern region, no continental
summary was included. Maine was second to the
Adirondack Mountains in abundance of Blackburn-
ian Warblers.

Blackpoll Warbler. An increase in this spruce bud-
worm feeder was evident through 1978 (Fig. 58), but
a drop in population in 1979 terminated the signifi-
cant rise and left the Blackpoll Warbler without any
significant change either regionally or by State or
Province. Its greatest abundance was in the Yukon
Territory; Quebec was in second place.

Chestnut-sided Warbler. Any trend for the
Chestnut-sided Warbler was too slight (Fig. 58) to
register as significant except for increases in the St.
Lawrence Plain and in the Great Lakes States, espe-
cially in Minnesota. Densest populations, however,
were in the Adirondack Mountains, the central pos-
tion of Spruce-Hardwood Forest, and Central New
England. Ontario and New Hampshire were the top
Province and State.

Pine Warbler. The Pine Warbler, like the Caro-
lina Wren (Fig. 33), increased in the warm winters of
1973-75 but dropped sharply in the severe winter of
1976-77, after which it made a rapid recovery. This
trend was sharpest in the Eastern region (Fig. 58), but
the decline from 1976 to 1977 was also noted in the
Central region. Despite the crash in 1977, the trend

for the period was an increase in the Eastern region,
especially on the Lower Coastal Plain, the Southern
Piedmont, and the western portion of the Spruce-
Hardwood Forest; there was a decrease in the Central
region. These trends cancelled each other so there
was no significant overall trend for the continental
population (not illustrated). The highest mean counts
were from the western portion of the Upper Coastal
Plain, the Lower Coastal Plain, and the Southern
Piedmont. The leading States were Florida, Ala-
bama, Louisiana, and Virginia.

Prairie Warbler. The Prairie Warbler showed a
steady decline in both of the regions in which it
occurs—the Eastern and Central regions—causing a
decline in the continental population (Fig. 58). This
drop is believed to have resulted from a loss of the
scrub growth habitats that the species requires. These
habitats are under increasing pressure as needs for
agriculture and other purposes expand. There was an
increase in New York, but the Southeastern States
and four individual States (Maryland, North Caro-
lina, Georgia, and Arkansas) showed significant de-
creases. The highest counts came from the Southern
Piedmont and Virginia.

Ovenbird. Despite loss of habitat through
fragmentation of forests, the Ovenbird has continued
to show an increase in the Eastern region (also
reflected in the continental trends) during this study.
The greatest increase occurred in eastern Canada,
especially New Brunswick, and in adjacent Maine.
The areas of greatest abundance were the western
portion of the Spruce-Hardwood Forest and Maine,
New Brunswick, Ontario, and New Hampshire.

Northern Waterthrush. The Northern Water-
thrush has also been increasing in the Eastern region
(Fig. 58). A negative tendency in the western popu-
lation was too erratic to be significant, but it did
cancel the eastern increase so that there was no
significant change for the continent. There were in-
creases in the Spruce-Hardwood Forest of New
Brunswick and in the Great Lakes Transition, but a
decline in New Hampshire. The greatest breeding
densities were in the Canadian Rocky Mountains of
British Columbia and the Spruce-Hardwood Forest
of New Brunswick.

Louisiana Waterthrush. The trend for the Loui-
siana Waterthrush in both the Eastern and Central
regions was essentially level. West Virginia and the
Blue Ridge Montains had the highest average counts,
perhaps because so many of the roads in those areas
follow mountain streams.
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Mourning Warbler. The Mourning Warbler was
found on only 331 routes in the Eastern region (Fig.
58), and no significant trend was detected except for
an increase in the St. Lawrence Plain. Highest
average counts were in Ontario and in the central
portion of the Spruce-Hardwood Forest.

Kentucky Warbler. The Kentucky Warbler was
represented by a small sample (411 routes in the East)
and, although there is some suggestion of a positive
trend (Fig. 58), it was not statistically significant. The
population of this floodplain species seems to be
stable. Increases were noted in the Great Lakes
States, in Kentucky and Mississippi, and in the
southern portion of the Upper Coastal Plain. There
were declines in the southern portion of the Ridge
and Valley and in the western portion of the Upper
Coastal Plain, which is second in population density
to the Cumberland Plateau. Arkansas had the high-
est State density.

Common Yellowthroat. A very slight but signifi-
cant upward trend was recorded for the Common
Yellowthroat in the Eastern region and across the
continent (Fig. 59). There were increases in Califor-
nia and Saskatchewan, in the Great Lakes States, and
from New York and Connecticut south through
Maryland. The decreases were all in the South—
Oklahoma, Alabama, Georgia, Virginia, and West
Virginia. Greatest densities were in the eastern por-
tion of the Spruce-Hardwood Forest and Central
New England, especially in Nova Scotia, New Bruns-
wick, and New Hampshire. The second largest
numbers, however, were recorded in Iowa.

Yellow-breasted Chat. The chat showed a sharp
and steady decrease in the Eastern region (Fig. 59)
and a negative, but not significant tendency in the
Central region (not illustrated). The continental
trend, however, was significantly down. California
was the only State showing an upward trend. There
were negative trends from Illinois, Ohio, and Penn-
sylvania, south to Alabama, Georgia, and Virginia.
The States with the highest mean counts were Ken-
tucky and Alabama. The top four strata were the
Cumberland Plateau, Highland Rim, Lexington
Plain, and the Ohio Hills.

Hooded Warbler. The Hooded Warbler increased
in the Eastern region (Fig. 59), but there was no sig-
nificant increase for the continent or for any partic-
ular part of the country. The highest mean counts
were from the extensive forests in the Cumberland
Plateau, the Blue Ridge Mountains, the western por-
tion of the Upper Coastal Plain, and North Carolina.

Wilson’s Warbler. Wilson’s Warbler showed an
increase in the Eastern region (not illustrated) that
was centered in Quebec. Populations were too erratic
in the West (Fig. 59) for the suggested decline to be
statistically significant except in British Columbia,
where the two strata in which this species reached its
greatest abundance—the Pacific Rain Forest and the
Canadian Rocky Mountains—were located.

American Redstart. The American Redstart in-
creased in the Eastern region (Fig. 59) despite a sig-
nificant decline in the Southeastern States. There
were increases in the Northeastern States and Prov-
inces, especially in New York, New Brunswick, and
Nova Scotia; there were decreases from the Great
Lakes States south to Arkansas and Alabama. High-
est counts were from the eastern portion of the
Spruce-Hardwood Forest and the Adirondack
Mountains. The highest densities were in New Bruns-
wick, Nova Scotia, New Hampshire, and Maine.

Weaver Finch (Fig. 59)

House Sparrow. The House Sparrow declined sig-
nificantly in the Eastern region, but annual variation
was too high in the West for the negative tendency
there to be significant (Fig. 59). Likewise, there was
no significant continental trend for this species. The
declines from 1976 to 1977 in the Central region and
from 1977 to 1978 in the Eastern region are believed
to have resulted largely from severe winter weather.
By State the only significant increases were in Wyo-
ming and Iowa, whereas there were decreases in Brit-
ish Columbia, Oklahoma, Georgia, Pennsylvania,
Connecticut, Maine, and New Brunswick. Forbush
(1929) was one of the first ornithologists to report a
decline in urban populations of House Sparrows in
the 1920’s, when automobiles began replacing the
horses on which the sparrows had relied for much of
their winter food supply. A continuing trend toward
cleanliness in dairy barns, and to a lesser extent in
other farming operations, must be largely responsible
for the continuing decrease in this introduced species.
The greatest densities of House Sparrows were re-
corded in the Till Plains and the South Texas Brush-
lands. Illinois, Indiana, and Ohio were the leading
States for this species.

Blackbirds and Orioles (Figs. 60-63)

Bobolink. The increase in Bobolinks shown for
the Eastern region (Fig. 60) resulted from increases in
the northern part of the range of the species in On-
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tario, New Brunswick, and Nova Scotia, rather than
from any increase detected in the United States.
Although a significant decline occurred in the Cen-
tral region the continental trend showed an increase.
There was an increase in Saskatchewan in addition to
the increases in the three Provinces already men-
tioned, but the only significant changes in the United
States were decreases in North Dakota, Iowa, II-
linois, and Ohio. The greatest nesting density for this
species was in the St. Lawrence Plain and in Quebec
and Ontario.

Eastern Meadowlark. The Eastern Meadowlark is
declining in the Eastern region (Fig. 60), but is in-
creasing in the Central region where the center of
abundance was in the East Texas Prairies, Okla-
homa, and Missouri. The continental trend was not
significant. There was a decrease in Canada and in all
of the eastern subregions, but an increase in the
Southwestern States. The only State to register an in-
crease was Texas, but there were significant decreases
in 20 States, ranging from Iowa and Tennessee east
through Maine and Virginia, and also including
Florida and Oklahoma. The effect of the severe
winter of 1976-77 can be seen in the graph for the
Eastern region; this one unusually cold winter accen-
tuated the downward trend for this species, even
though it was offset in part by a slight increase in the
Central region during the same year. Similarly, a de-
crease in the Central region in 1978 and 1979 tended
to reduce the strong upward trend in that region.

Western Meadowlark. Western Meadowlark pop-
ulations were more stable than those of the Eastern
Meadowlark, but there was a slight, though signifi-
cant, decline in the Eastern region, and a negative
tendency in the Central region (Fig. 60). There were
no significant State or Provincial increases, but there
were decreases in Alberta, Saskatchewan, California,
Nevada, Minnesota, Wisconsin, Iowa, Illinois, and
Michigan. The highest populations occurred in the
Unglaciated Missouri Plateau and in South Dakota.

Yellow-headed Blackbird. A colonial nesting
species, the Yellow-headed Blackbird registered a
strong increase in the Central region (Fig. 61), which
was also reflected in a significant continental in-
crease. The only significant change for an individual
Province or State was an increase in British Colum-
bia. The center of abundance was in the Drift Prairie,
where North Dakota’s State average was the highest.

Red-winged Blackbird. The only significant re-
gional trend for the Red-winged Blackbird was an in-
crease in the Central region (Fig. 61). There had been

an increase in the East, but this trend was reversed in
1975 and is no longer statistically significant. There
was a puzzling pattern of increases and decreases
across the continent with increases in four Canadian
Provinces (Saskatchewan, Ontario, Quebec, and
New Brunswick), and in California, Oklahoma, Mis-
souri, ITowa, Wisconsin, Kentucky, and Tennessee.
Decreases occurred in Arizona, Idaho, Nebraska,
Ohio, New Jersey, New York, and Connecticut.
Centers of abundance were in the eastern portion of
the Great Lakes Plain and, surprisingly, in the
Sonoran Desert—probably because roads there tend
to be more common in irrigated farmland. Ohio had
the highest of State or Provincial average counts.

Brewer’s Blackbird. Stepney and Power (1973)
traced the eastward expansion of the breeding range
of Brewer’s Blackbird east of the Mississippi River.
Despite the expected increase in the Eastern region,
no single eastern State or Province showed a signif-
icant change based on data from 99 routes, partly
because this species was found on so few routes in
any one eastern State. The only significant changes
on a State basis were increases .in Colorado and
North Dakota, countered by a decrease in Montana.
The significant increase in the Eastern region was not
graphed because the means were small in comparison
with those for the other regions. The highest concen-
trations were in Montana and in the Central Valley of
California.

Boat-tailed and Great-tailed Grackles. At the
beginning of the BBS, these two were considered
races of a single species, but the A.O.U. Check-list
Committee (1976) separated them into two distinct
species, with the Boat-tailed Grackle breeding from
southeastern Texas eastward along the Gulf Coast,
across the Florida peninsula and up the Atlantic
coast to New Jersey, and the Great-tailed Grackle
breeding along the southwestern Louisiana coast and
inland from east-central Texas west through southern
New Mexico into southeastern California and west-
ern Mexico and north to Colorado and Kansas.
Because of the overlapping ranges of these two
grackles in Texas and Louisiana, it was not possible
to separate the records for the early years for the
Central region. In the Eastern region, however, only
the Boat-tailed Grackle occurs. The graph in Fig. 62
(top left) shows no change in the population of Boat-
tailed Grackles. In the southern Great Plains there
has been a phenomenal increase in numbers of Great-
tailed Grackles, as well as a conspicuous northward
extension of their breeding range—especially in the
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Osage Plains of Oklahoma and Kansas and into
Nebraska (Schwilling 1971; Davis 1975; Seibel 1978;
and Faanes and Norling 1981). Fig. 62 shows the
highly significant increase for this species in the
Osage Plains. The trend for the entire Central region,
however, was not statistically significant.

Common Grackle. In the Eastern region where
they are most abundant, Common Grackles built up
to a peak in 1975 (Fig. 62), with a drop after the
winters of 1975-76 and 1977-78, followed by a con-
tinuing decline. The same trend was reflected in the
continental populations and in both instances there
was no significant net change in populations. The in-
itial increase, which has a parallel in the Central and
Western regions, was attributed, at least in part, to
the trend toward mechanical harvesting of crops,
which leaves more waste grain, and in turn has per-
mitted increased winter survival of grackles and other
blackbirds. At least part of the population decline in
the East was the direct result of blackbird control
operations in a few of the largest winter roosts
(Bystrak and Robbins 1977). A modest decline ‘in
BBS totals for 1977-79 was insufficient to cancel the
significant increase in the Central region. A signifi-
cant increase in the Western region may have been
the result of the planting of shelter belts. The ap-
parent discrepancy in the graph between the mean
annual populations in the Western region and the
computer-generated trend is the result of the small
sample size (27 routes) on which that graph is based.
This graph is shown despite the small sample size
because of the special interest in this pest species.
There were significant increases in Oklahoma and in
the Great Lakes States of Minnesota, Indiana, and
Ohio. Decreases were noted in Mississippi, Iowa, II-
linois, Ontario, Pennsylvania, New Brunswick, and
Maryland. Greatest abundance was recorded in the
Northern Piedmont and in Delaware, Kentucky,
Maryland, Virginia, and Illinois.

Brown-headed Cowbird. The Brown-headed
Cowbird was originally a nesting species of the grass-
lands, but with the clearing of the forests it invaded
the Great Lakes States and the Northeastern States
during the 19th century. More recently this species
has become established in the Southeastern States
and also is pushing farther north into Canada. Its
spread into the Carolinas and southern Georgia has
been documented by Crawford (1974) and Potter and
Whitehurst (1981). The BBS shows a continuing
significant increase in the Central region and for the
continent, despite a significant decrease in the

Eastern region (Fig. 62). By subregions, there were
significant decreases in the Southwestern and North-
eastern States and significant increases in the South-
eastern States and Canada. Breaking this down to the
State and Province level, there were a few isolated
western States with increases (California, Montana,
and Colorado), increases in a block of three States in
mid-continent (South Dakota, Minnesota, and
Iowa), and increases in North Carolina, South Caro-
lina, and Alabama. Decreases were recorded from
Michigan and Indiana eastward to West Virginia,
Pennsylvania, Connecticut, and New York, and in
New Brunswick. The strata of greatest density were
the High Plains Border and Drift Prairie; North
Dakota and Kansas led the States and Provinces.

Orchard Oriole. Although there was essentially no
change in the Eastern region for the Orchard Oriole,
a decline in the Central region was sufficiently great
to cause a significant decline in the continental
population (Fig. 63). The Continental population
was not included in the graph because of overcrowd-
ing. Declines were limited primarily to the southern
States: Kansas, Oklahoma, Arkansas, Louisiana,
Iowa, Alabama, and South Carolina. Northern
States tended to show increases, but the only State in
which a significant increase was recorded was South
Dakota. The Orchard Oriole reached its greatest
abundance in the Upper Coastal Plain and in
Mississippi.

Scott’s Oriole. Based on data from 72 western
routes (Fig. 63), there was no significant change in
populations of Scott’s Oriole, nor was any significant
change detected for another western species, the
Hooded Oriole, based on data from 50 routes.

Northern Oriole. The name Northern Oriole in-
cludes the former Baltimore Oriole of the East and
the Bullock’s Oriole of the West, which are now con-
sidered to be only subspecies. Because these two
orioles are identifiable on sight, we are continuing to
ask observers to separate them on their BBS reports.
Despite loss of elm trees to the Dutch elm disease, the
Baltimore Oriole increased in both the Eastern and
Central regions and also across the continent
(Fig. 63). The Central region and continental graphs
include Bullock’s Orioles as well as Baltimore
Orioles. In the Western region, where only the
Bullock’s Oriole occurs, there was no significant
population change. Although most States registered
decreases, Baltimore Orioles increased in Saskat-
chewan, North and South Dakota, Nebraska, II-
linois, Indiana, Ontario, and New Hampshire, and
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Bullock’s Orioles increased in Colorado. The
Baltimore Oriole reached its greatest abundance in
Connecticut and Massachusetts, with an area of
lesser abundance in Kansas. The strata with the
greatest density were Southern New England, the
northern portion of the Ridge and Valley, and the
High Plains Border. The Bullock’s Oriole was most
common in the California Foothills and the Los
Angeles Ranges. Highest State means were in
California and Oregon.

Tanagers (Fig. 63)

Scarlet Tanager. The Scarlet Tanager registered
an overall increase in the Eastern region despite
migration casualties in northern New England during
the 1974 spring migration. Five consecutive days of
cold, rainy weather resulted in a massive and much-
publicized roadside kill of Scarlet Tanagers on the
weekend of May 25-26 (Kent 1974). Although this
occurrence depressed the breeding population in
Maine and New Hampshire in 1974, as shown in
Fig. 63, it was not of sufficient magnitude to affect
the trend for the Eastern region. There were signifi-
cant increases in Scarlet Tanagers in the Great Lakes
States and in the Northeastern States. There were no
regional or State decreases, but there were increases
in Michigan, Ohio, Pennsylvania, West Virginia, and
Tennessee. Highest densities were in the Adirondack
Mountains, the Allegheny Plateau, the Blue Ridge
Mountains, and in Connecticut, West Virginia,
Rhode Island, and Pennsylvania.

Summer and Western Tanagers. Populations of
Summer Tanagers were stable throughout their
breeding range. The center of abundance for this
species was in the western portion of the Upper
Coastal Plain and the Ozark-Ouachita Plateau, and
in South Carolina and Alabama. Western Tanagers
declined in the Canadian portion of their breeding
range, especially in British Columbia where, coupled
with a downward tendency in the Central Rocky
Mountains, the decline was sufficient to generate an
overall decline for the Western region and hence for
the continental population. As can be seen from the
last graph in Fig. 63, most of the decline took place
before 1973; since 1974 the major States and Prov-
inces in which this species breeds have had stable
populations. Oregon has the highest average popula-
tion density of Western Tanagers, but by far the
greatest concentration of the species was in the
Sierra-Trinity Mountains of California. A weather-
related migration incident in the Rocky Mountains
that affected tanagers and other species in the spring

of 1975 (Kingery 1975) appeared to have no meas-
urable effect on the BBS results for the Western
region.

Grosbeaks and Buntings (Figs. 64 and 65)

Cardinal. Cardinal populations showed a very
slight but significant decline in the Eastern region;
elsewhere they were stable. Declines in the Southeast,
from Florida north through Tennessee and Virginia,
were not quite offset by increases from Pennsylvania
and New Jersey north into New York and New
England, where this species is gradually expanding its
range. The most consistent increase, one that proved
to be highly significant, took place in Southern New
England (Fig. 64, top left); the top right graph shows
the increase and subsequent decrease in the Ohio
Hills. The center of abundance for Cardinals was in
the western portion of the Upper Coastal Plain;
Louisiana supported the largest numbers.

Rose-breasted Grosbeak. There is no obvious ex-
planation for the rapid increase in numbers of Rose-
breasted Grosbeaks recorded in the Eastern region
(Fig. 64), which was strong enough to cause a signifi-
cant increase in the continental population despite
stable populations in the Central region. The only
State to register a decrease was Ohio, whereas there
were significant increases in Missouri, Illinois,
Michigan, Ontario, Quebec, the Maritime provinces,
Maine, New Hampshire, Vermont, New York, and
Pennsylvania. There was no significant change in the
Great Lakes Transition or in Wisconsin, where this
species reached its greatest densities.

Black-headed Grosbeak. The Black-headed Gros-
beak showed a slight decline in the Western region
(Fig. 64), despite the fact that the only significant
change for a Province or State was an increase in
British Columbia, which also resulted in a significant
increase for the Canadian portion of its range. This
species’ greatest abundance was in the Los Angeles
Ranges.

Blue Grosbeak. The Blue Grosbeak showed a sig-
nificant increase in all three regions (Fig. 64). There
were no State declines, but there were significant in-
creases in New Mexico, Florida, Tennessee, Ken-
tucky, Virginia, and Maryland. The center of abun-
dance was in the Southern Piedmont; South Carolina
had the highest State mean.

Indigo Bunting. This eastern species, the Indigo
Bunting, registered a slight but steady increase
throughout its range, with significant increases in the
Great Lakes States and the Northeastern States as
well as in the Eastern and Central BBS regions



30

20

MEAN BIRDS PER ROUTE

0

CARDINAL
Ohio Hills
r__4; R . —
- . ‘e N
o Soufhnern New England
| L ] l 1 | ] l | | | ]

ROSE-BREASTED GROSBEAK

BLACK-HEADED GROSBEAK

.-

-

| | I}

1966 67 68 69 70 71 72 73 74 75 76 77 78 79

® = Eastern region

YEAR

B = Central region

Fig. 64. Trends in cardinal and grosbeak populations.

1968 69 70 71 72 73 74 75 76 77 78 79

A = Western region

O = Continental data

107



108

(Fig. 63); there were no decreases. Significant in-
creases occurred in Arkansas, Minnesota, Illinois,
Ohio, Virginia, Maryland, Pennsylvania, New York,
and New Hampshire. The Indigo Bunting reached its
greatest abundance in the Lexington Plain and
Highland Rim; largest numbers were in Kentucky.

Lazuli Bunting. The Lazuli Bunting decreased in
the Central region (Fig. 65) and in British Columbia,
but there was no significant change in the Western
region. The highest densities reported were in the Los
Angeles Ranges and in Oregon.

Painted Bunting. The Painted Bunting showed a
steady decline in the Central region and a less abrupt
but nevertheless significant decrease for the continent
(Fig. 65). Declines were significant in Texas and Okla-
homa, especially in the East Texas Prairies and the
Osage Plains. The greatest density by far was in the
South Texas Brushlands and the Edwards Plateau.
Largest numbers were in Texas and Oklahoma.

Dickcissel. Dickcissel populations are known for
their erratic annual changes, especially shifts in con-
centrations of heaviest nesting. The years 1967-79
witnessed a steady, significant decline in the Eastern
region (Fig. 65). A sudden population drop in 1974 in
the Central region contributed heavily to the signifi-
cant decline for that region. The continental trend
also declined significantly. There were decreases in
Kansas, Nebraska, and South Dakota, eastward
through Ohio and Kentucky (11 States); no States
registered increases. The Dickcissel reached its great-
est mean abundance in the Dissected Till Plains, and
Iowa had the highest State mean. To illustrate the
magnitude of the year-to-year changes in some of the
more important geographic areas, the mean annual
counts for the Dickcissel are plotted for three such
areas in Fig. 65 (bottom, right): the Osage Plains,
which extend from north-central Texas northeast-
ward into eastern Kansas and western Missouri, the
East Texas Prairies, and the Wisconsin Driftless
Area.

Finches (Figs. 66 and 67)

Evening Grosbeak. Year-to-year counts for the
Evening Grosbeak were so erratic during the first
half of the period covered that no significant trends
were detected (Fig. 66). The areas of greatest abun-
dance were the Cascade Mountains of Oregon north-
ward into British Columbia, and in New Brunswick.

Purple Finch. Some concern has been expressed
over possible competition between the Purple Finch
and the House Finch, because the latter has been

spreading rapidly through the Northeastern States.
Actually, the declining tendency shown for the Pur-
ple Finch (Fig. 66) is not statistically significant, and
the only areas in which it showed a decline during the
BBS period were Wisconsin and New Brunswick—
areas in which the House Finch does not yet breed.
Some of the heaviest competition between these two
species occurs at feeding stations south of the
breeding range of the Purple Finch rather than on the
breeding grounds. It is possible that well-stocked
feeding stations can accommodate both species and
that winter food supplies may not become a limiting
factor. The highest breeding densities of the Purple
Finch were reported from the eastern portion of the
Spruce-Hardwood Forest in New Brunswick and
Maine, and in the Sierra-Trinity Mountains of
California.

House Finch. The outward spread, both geo-
graphically and numerically, of House Finches,
which were liberated in 1942 into a favorable
environment on Long Island, New York, has been
well documented by the BBS. Based on reports of
this species from 121 routes in the Eastern region,
there has been a phenomenal increase, averaging
21% per year, from 1966 to 1979 (Fig. 66). In the
Western region, where the species is much more
abundant, there has been a nonsignificant declining
tendency that has prevented the eastern increase from
being reflected in the continental populations. Data
from the Central region are too variable to result in a
significant trend for that region, although the trend
line appears to slope upward. As an example of the
successful spread of introduced populations through
Southern New England, the annual means for this
stratum are plotted (Fig. 66). Counts in the eastern
States that had the highest means (Rhode Island with
3.1 birds per route and Connecticut with 1.9),
however, were much lower than the mean of 42.4 for
California. When the California birds were separated
by strata the counts became even more impressive:
76.0 birds per route for the California Foothills and
72.2 for the Central Valley. Easterners undoubtedly
can look forward to increasing numbers of House
Finches for years to come.

American Goldfinch. American Goldfinch popu-
lations have been declining throughout the BBS
period in the Eastern and Central regions (Fig. 67).
This decline was also reflected as a significant
decrease continentally. The only large area reporting
stable populations was the Western region. No State
or Province reported an increase, but there were 18
decreases: Saskatchewan and Ontario east through
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New Brunswick, and North Dakota and Iowa east-
ward through Vermont, New York, Pennsylvania,
Maryland, West Virginia, Kentucky, and Tennessee
(except for Illinois and Indiana), and in Maine. The
center of abundance was in the St. Lawrence Plain
and in New York and Ontario.

Lesser and Lawrence’s Goldfinches. No signifi-
cant trend was detected for the Lesser or Lawrence’s
Goldfinches, despite what appear to be declines in
the Western region (Fig. 67). Sample sizes for these
two species in the Western region (183 and 57 routes,
respectively) were too small to compensate for the
year-to-year variability on individual routes. Centers
of population were the California Foothills for the
Lesser Goldfinch and the Los Angeles Ranges for the
Lawrence’s Goldfinch.

Pine Siskin. The erratic Pine Siskin showed no sig-
nificant change in any region (Fig. 67), State, or
Province. Its greatest abundance was in the Canadian
Rocky Mountains in British Columbia.

White-winged Crossbill. Based on data from a
small sample of 51 routes in the Eastern region, the
unpredictable White-winged Crossbill showed a con-
spicuous decline (Fig. 67) that was centered in the
Spruce-Hardwood Forest of Quebec and Ontario.
The greatest abundance of this species, however, was
in the Yukon Territory thousands of miles to the
northwest.

Red Crossbill. This boreal forest species also
varies greatly in numbers from year to year in the
areas sampled by the BBS. The Western and con-
tinental data for the Red Crossbill showed a signifi-
cant increase (Fig. 67), although there were no
significant changes by subregion, State, or Province.
Greatest abundance was in the Cascade Mountains of
Washington.

Towhees and Sparrows (Figs. 68-73)

Rufous-sided Towhee. The Rufous-sided Towhee
exhibited opposing trends of an increase in the West
and a decrease in the East, resulting in a slight but
significant decrease for the continent (Fig. 68). The
only States showing an increase were Montana and
Louisiana, but there were significant decreases in
Wisconsin, Illinois, Kentucky, and all States from
Ohio, New York, and New England south through
Georgia. The greatest abundance of this species was
in the Lower Coastal Plain; Florida had the highest
State mean.

Brown Towhee. The Brown Towhee increased
slightly, but significantly, in the Far Western States,
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but the trend illustrated in Fig. 68 for the Western
region was not significant, nor was the continental
trend. No State had a significant change for this spe-
cies, whose highest populations were in the Cali-
fornia Foothills.

Lark Bunting. The Lark Bunting, a Great Plains
species, showed declines virtually throughout its
range. These declines were significant for the Central
region, the continent, and for North and South
Dakota. The drastic decline in the Drift Prairie,
which extends from eastern South Dakota northwest-
ward to Alberta is illustrated in Fig. 68 (bottom left).
The highest mean counts came from the Unglaciated
Missouri Plateau and from South Dakota.

Savannah Sparrow. A species found in northern
grasslands and wet meadows, the Savannah Sparrow
showed stable populations in all three regions
(Fig. 69), although there were local increases in Iowa,
Ohio, and Ontario, and local declines in Massachu-
setts and New Brunswick. Greatest abundance was in
the St. Lawrence Plain, and in Quebec and Wisconsin.

Grasshopper Sparrow. The Grasshopper Sparrow
showed significant declines throughout its range, in-
cluding the northern and southern portions of the
Eastern and Central regions and the continent
(Fig. 69). Only Montana and Texas registered signif-
icant increases, whereas 12 States had significant
declines—from North and South Dakota and Ne-
braska east to Maryland and West Virginia (except
Iowa and Michigan). Highest populations were in the
High Plains Border and in South Dakota.

Lark Sparrow. A decrease in the Lark Sparrow in
the Central region was reflected in a significant con-
tinental decrease (Fig. 69). At the State level,
decreases were recorded for Arizona, Texas, Kansas,
and Illinois; the only State reporting an increase was
Colorado. The Edwards Plateau of central Texas had
a breeding density of nearly 4 times that of any other
stratum.

Vesper Sparrow. The Vesper Sparrow is one of
many sparrows that appear to be decreasing through-
out much of their range (Fig. 69). The Eastern region
was the only one that showed a significant decrease,
but there were seven States with significant decreases;
no States had increases. Decreases were recorded in
Wisconsin, West Virginia, Maryland, Pennsylvania,
New York, New Hampshire, and Maine. Canadian
tendencies were also almost uniformly negative, but
were either not significant or were based on sample
sizes of fewer than 15 routes. More frequent cutting
of hayfields is believed by some observers to be
reducing nesting success. Populations in the Black
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Prairie were well above those of the Aspen Parklands
and Wisconsin Driftless Area. Montana, Iowa,
Saskatchewan, and Manitoba were the leading States
and Provinces.

Baird’s Sparrow. The Baird’s Sparrow, an
uncommon species of the northern Great Plains,
showed a fairly substantial decline that registered as
significant for the continental trend (Fig. 70).
Although no State showed a definite trend, there was
a significant decrease on the Glaciated Missouri
Plateau, which extends northwestward from central
South Dakota into southeastern Alberta, and in-
cludes the area of greatest abundance of this species.
Largest numbers were in North Dakota.

Le Conte’s Sparrow. The Le Conte’s Sparrow is an
uncommon sparrow of the northern plains, with
small breeding populations extending eastward to the
Great Lakes. The Eastern region showed the only
significant change—a decline (Fig. 70). There were
no changes for any individual State or stratum. The
center of abundance was in the Aspen Parklands.
Alberta had the highest mean number of individuals.

Henslow’s Sparrow. Henslow’s Sparrows
deserve special attention because of their preferred
nesting habitat: fields that have been idle for several
years and are growing up in broomsedge (4Andropogon
sp.), often with a sprinkling of young, woody growth.
This habitat is not only transitory but it is becoming
less frequent because comparatively few fields are per-
mitted to lie idle for a sufficient number of years. The
decreasing tendency shown in Fig. 70, although not
statistically significant, is representative. The number
of observations was too small in most States and strata
to produce significant trend data; however, only 10
States and strata showed an increasing tendency com-
pared with 25 that exhibited a decreasing tendency.
The only statistically significant changes were
decreases in New York and in the Great Lakes Transi-
tion. Although the Henslow’s Sparrow could not be
called common anywhere, the greatest densities
reported were from the western portion of the Great
Lakes Plain and from Minnesota.

Cassin’s Sparrow. Like all the other sparrows in
the genus Aimophila, there was no statistically sig-
nificant population trend for Cassin’s Sparrow in
any of the three regions or for the continent (Fig. 70).
A significant increase in its area of greatest abun-
dance in the South Texas Brushlands, and increasing
tendencies in other areas where it is common, such as
the Staked Plains, High Plains, and the Mexican
Highlands, gave this species’ trend lines an upward
slope.
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Black-throated Sparrow. The Black-throated
Sparrow registered a significant decline for both the
Central region and the continent (Fig. 70). Likewise,
all of the significant changes by strata or States were
negative—in the Mojave Desert, Pinyon-Juniper
Woodland, and in Arizona and Texas. Greatest den-
sity was reached in the Mexican Highlands, the South
Texas Brushlands, and in Arizona and Nevada.

Slate-colored Junco. Significant decreases in the
Slate-colored Junco in New Brunswick, New Hamp-
shire, and New York contributed to a significant
decline in the Eastern region (Fig. 71). Although the
heaviest concentrations were reported from the
Canadian Rocky Mountains and the Yukon Terri-
tory, the number of routes reporting this species
from the Western region was too small to warrant a
separate graph.

Oregon Junco. Although the Oregon and White-
winged Juncos are now considered conspecific with
the Slate-colored Junco (A.O.U. 1973), these popu-
lations can be separated in the field and thus are
recorded separately on the BBS. Because of small
sample sizes and considerable year-to-year variabil-
ity, the annual means are widely scattered and no
significant trends could be detected (Fig. 71). Centers
of abundance were in the Sierra-Trinity Mountains
and in Washington.

Chipping Sparrow. The Chipping Sparrow regis-
tered a slight but significant decline in the Eastern
region (Fig. 71), but with significant increases in the
Northern Plains States and in the Great Lakes States.
Continental populations appeared stable. State and
Provincial increases were from Missouri northward
through Minnesota and Wisconsin into Ontario;
most of the decreases were clustered from Arkansas,
Alabama, Tennessee and North Carolina northward
through New York and Massachusetts. In the West
there were isolated decreases in California and
British Columbia. The area of greatest abundance
was the Black Hills.

Clay-colored Sparrow. A significant increase in
Canada, specifically in the Aspen Parklands and
Saskatchewan, was counteracted by a decrease in the
Northern Plains States. The result was no significant
change for the Central region or for the continent
(Fig. 71). The greatest abundance by far was in the
Aspen Parklands, and the three Prairie provinces of
Canada showed high numbers compared with any
areas of the United States.

Brewer’s Sparrow. The small number of routes
(188) reporting the Brewer’s Sparrow made it impos-
sible to detect any significant change (Fig. 71) except
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in its area of greatest abundance—the Columbia
Plateau of the Northwest—where a decrease was
registered. The State reporting the greatest density
was Wyoming, followed closely by Idaho, Oregon,
and Nevada.

Field Sparrow. There were highly significant
decreases in the Field Sparrow for the Eastern and
Central regions and for the continent (Fig. 72).
Declines were widespread except in the Canadian
portion of the breeding range, where an increase was
recorded. By strata there were significant decreases in
all four subdivisions of the Upper Coastal Plain, in
the Southern Piedmont, Southern New England,
both portions of the Ridge and Valley, the Highland
Rim, the western portion of the Great Lakes Plain,
the Wisconsin Driftless Area, the Great Lakes
Transition, Ohio Hills, Blue Ridge Mountains, Cum-
berland and Allegheny Plateaus, the Adirondack
Mountains, Central New England, the Till Plains,
Ozark-Ouachita Plateau, and the Osage Plains. The
25 States that individually registered significant
declines extend from Oklahoma, Arkansas, Ala-
bama, and Georgia northward through Wisconsin,
Michigan, New York, and all of New England. The
center of abundance for this species was in the Lex-
ington Plain and Highland Rim. Kentucky had the
highest State mean. The unusually cold winters of
1976-77 and 1977-78 certainly contributed to the
overall decline in Field Sparrow populations, but the
decrease had begun before these cold winters oc-
curred and probably is related at least in part to more
intensive land use and decreasing acreage of reverting
fields.

White-crowned Sparrow. Nesting habitat for this
primarily western species was poorly sampled by the
BBS as shown by the scattering of weighted means in
the graph for the White-crowned Sparrow (Fig. 72).
By far the greatest abundance was reached in the
Yukon Territory, where only seven routes provided
information on this species for 2 or more years.

White-throated Sparrow. The White-throated
Sparrow was poorly sampled in the early years of the
BBS because of the small number of routes covered
in northern areas. Because these samples were small
they had little effect on the trend line, which showed
a significant decline for the Eastern region and for
the entire range (Fig. 72). By subregions, this
decreasing trend was significant only in the North-
eastern States, indicating that the population may be
more stable in Canada than in the northern States.
The two significant changes by strata, both negative,
were from Southern New England and the eastern
portion of the Spruce-Hardwood Forest. Population

areas in order of decreasing abundance were the east-
ern and central portions of the Spruce-Hardwood
Forest and the Provinces of New Brunswick, Quebec,
and Nova Scotia. This species also may have been af-
fected by the abnormally cold winters of 1976-77 and
1977-78.

Bachman’s Sparrow. There were no statistically
significant trends (Fig. 72) in the Bachman’s Sparrow
except for a decrease in Florida and in the Lower
Coastal Plain. Twice as many States or strata showed
declines as showed increases. The areas of highest
numbers were in the Lower Coastal Plain and in
Florida.

Fox Sparrow. The Fox Sparrow was poorly
sampled by the BBS. Because most of the eastern
population breeds beyond the road system, the only
trends illustrated were for the Western and continen-
tal populations (Fig. 72). The annual means for the
Western region were widely scattered, therefore no
significant trend could be detected for any stratum.
The only State showing a significant trend was
Oregon, which showed an increase. The greatest den-
sity was recorded in the Sierra-Trinity Mountains of
California.

Lincoln’s Sparrow. Although the Lincoln’s Spar-
row appeared to be doing well in both the Eastern
and Western regions (Fig. 73), only in the Eastern
region, New Brunswick, and the Central Rocky
Mountains was the upward population trend signifi-
cant. The highest breeding densities were recorded in
the central portion of the Spruce-Hardwood Forest
and in Quebec and Nova Scotia.

Swamp Sparrow. After poor sampling in the early
years of the BBS, there was an indication of a slight
negative tendency, although there was no significant
change in the Eastern region or at the continental
level (Fig. 73). The Central region (not illustrated)
showed a significant increase based on data from
only 35 routes, but by State the only significant
change was an increase in Michigan. The highest den-
sities recorded were in the western portion of the
Spruce-Hardwood Forest and in Ontario and New
Hampshire.

Song Sparrow. A significant decline in Song Spar-
rows in the Eastern region was sufficient to generate
a significant decline for the continent because popu-
lations were nearly stable in the Central and Western
regions (Fig. 73). As with many other species in the
BBS, the severe winters of 1976-77 and 1977-78
showed their effect on the Song Sparrow in the East-
ern region (both years) and in the Central region (the
second year). As highly significant as the decreases
are, we believe that they stemmed primarily from
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winterkill in these two seasons and that the popula-
tion should recover within the next few years, barring
another widespread disaster. The decreases affected
primarily the populations that breed in Wisconsin,
Michigan, Ontario, New York, Massachusetts,
Maine, Quebec, and New Brunswick. Farther West
and South there were increases in Missouri, Iowa,
Tennessee, North Carolina, and Maryland. The State
with the greatest abundance was Ohio. The eastern
portion of the Great Lakes Plain was the stratum
with the highest density.

Chestnut-collared Longspur. Although the Chest-
nut-collared Longspur was our best sampled
longspur (100 routes) it seems obvious from the
graph that the annual means are widely scattered and
that no significant trend could be detected, either for
the Central region or for the continent (Fig. 73). The
heaviest concentrations were reported from the
Missouri Plateau of North and South Dakota and
from Alberta.

Mapping of Relative Abundance

The present report contains 22 range maps gener-
ated from BBS data. The species depicted represent
seven passerine families from Corvidae to Laniidae.
These families were chosen because they offer a wide
variety of species with large enough samples to create
meaningful maps, and a good range of geographic
distribution. In future publications we hope to pre-
sent maps for representatives of other families.

Because BBS routes are conducted uniformly
throughout North America, the raw data can be used
for mapping without any normalization of the
counts. For each species, the mean of counts for each
route was plotted on a map by computer in the
approximate location of the route. Some of the
means were based on 15 years, but others on as few
as 1, depending on the number of years the route was
run. Some updating was done from 1980 data if a
new route facilitated mapping in a certain area.

The categories of abundance are arbitrary and con-
sistent with previously published BBS maps (Appen-
dix F). Because they are long-term means, many
routes in the periphery of a range recorded a mean of
less than one bird. For these maps, such routes were
included with the 1-3 level, hence the designation <4.
Because these maps are small-scale, extreme detail
was not possible; therefore, if one route, for exam-
ple, had a mean of 4 and was surrounded by routes in
the 11-30 range, it was ignored. Such counts were
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usually from routes in atypical habitat, or were the
result of observer or weather influences. Only when
several adjacent routes had lower or higher totals
than surrounding routes was a separate category
warranted.

Based on the five categories of abundance,
isopleths were drawn by hand to include routes of
similar density. There are two possible ways of
displaying such relative density data. The isopleth ap-
proach (Bystrak 1971) assumes that abundance of a
species decreases evenly from a center of abundance;
therefore, given five levels of abundance, only con-
secutive levels will touch on a finished map and each
level is partially dependent on adjacent levels. The
patchy approach (Plaza 1978) assumes that, because
of differences in habitat availability, population den-
sities are independent of adjacent densities, hence a
finished map would show many instances of noncon-
secutive levels touching each other. The latter ap-
proach is, of course, completely valid, but we believe
it is applicable primarily on a more detailed scale.
Because of the large geographic area covered by our
maps, and the very incomplete sampling (only 0.3%
of the land area of North America), we felt it was
more appropriate to use the isopleth approach.
Because each route spans 24.5 miles (39 km), most
habitats available in the area tend to be sampled in
about the ratios in which they occur. This, and the
fact that long-term means were being used also
tended to make the data more suitable to the isopleth
approach. The patchy approach is used sparingly
when a large number of routes in a level are adjacent
to routes in a nonconsecutive level, especially when
this occurs at the boundary of two very different
strata.

In examining these maps, one should pay particu-
lar attention to how well many of the stratum bound-
aries (Fig. 1) are followed by many species. This ac-
centuates the need to group the data by stratum in
our population trend analyses. Unfortunately, each
species of bird differs from all others in ways that af-
fect the final count on a BBS. Some species favor
roadside habitats; some sing more loudly, and some
not at all; some sing continuously, some only once
every few minutes; and most differ in their time of
peak activity. Because of these factors it is not
legitimate to compare the relative abundance of one
species with that of another. However, because the
above factors are consistent throughout the range of
a species, geographic comparisons can be made
within a species.
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Other Uses of BBS Data

Although the original purpose of the BBS was to
follow long- and short-term population trends,
because of the unique large volume of uniformly
gathered data generated it is possible to use these
data for many other purposes. A summary of some
of these uses follows. Other uses will undoubtedly
arise as the data base becomes larger and better
known.

Range Extensions and Contractions

Many important changes in breeding range have
been reported in the literature, but until BBS data
were available it was seldom possible to view these
range extensions and contractions in the context of
the entire breeding range of the species. Nor was it
possible to link changes in boundaries of breeding
range with changes in relative abundance of the con-
tinental population of a species. The breeding
distribution of the Dickcissel in Wisconsin (Taber
1947; Emlen and Wiens 1965; Wiens and Emlen
1966), for example, has been studied over a period of
years without any means of relating changes in this
peripheral part of the species’ range to major shifts in
the central portion of the range or changes in abun-
dance of this species.

The spread of the introduced House Sparrow
across North America was well recorded by Barrows
(1889), whose voluminous correspondence obtained
first records of sightings from hundreds of localities
across the continent. Although the first sightings
were well documented, no later follow-up was con-
ducted to record the tremendous increase in abun-
dance that followed these introductions. Ironically,
not even the Christmas Bird Count supplied
numerical data on the spread of this species, because
for many years the Christmas Count instructions said
not to count the House Sparrow because it was not
native. In marked contrast, we can now follow with
ease the increase in relative abundance of the House
Finch in the entire Eastern region, and the Cattle
Egret throughout the United States and Canada, and
we can also trace the rates of population increase of
these birds in individual strata, States, and
Provinces.

Other important, though less dramatic, changes
are taking place in the conquest of the West and the
far South by the European Starling, the southward

expansion of breeding Barn and Cliff Swallows in the
central and eastern States, the continued northward
movement of Cardinals and Mockingbirds, and local
population explosions of some of the blackbirds.

In some instances, range expansions can be directly
related to population increases at the extremities of a
bird’s range. An example is the previously mentioned
spread of the Tufted Titmouse into New York and
southern New England. A similar increase was noted
in the Carolina Wren, whose populations reached an
abnormal high during a series of five consecutive
mild winters in the Middle Atlantic States, 1972-76.

Effects of Severe Weather

In addition to the Carolina Wren and Tufted Tit-
mouse, several other species were affected by the
same sequence of winter weather conditions from the
Midwest to the Atlantic Coast. Although population
increases of these species were not as pronounced,
the disastrous effect of the abnormally cold winter of
1976-77 was well documented by the BBS for species
such as the Bobwhite, House Wren, Winter Wren,
and Golden- and Ruby-crowned Kinglets.

Unusual weather conditions at other seasons also
can be reflected in the BBS. The effects of cold
summer rains on Purple Martins have already been
discussed.

The previously mentioned disastrous spring migra-
tion of Scarlet Tanagers appears to have included
other species as well. The magnitude of this incident
prompted us to check populations of other insec-
tivorous birds that would have been migrating
through that area at the same time. We found there
had been a 30% decrease in the swallow population
(Tree, Bank, Barn, and CIliff Swallows) in Nova
Scotia, Maine, and New Hampshire, and an average
drop of 25% in eight species of breeding warblers in
New Brunswick. Other late migrants through north-
ern New England, such as the Red-eyed Vireo, East-
ern Wood Pewee, and Alder Flycatcher, apparently
arrived after the severe weather, as their populations
did not show a decrease that year.

Species Composition by Ecological Regions

During the 1970’s several authors used Christmas
Bird Count data to study diversity and abundance of
bird life across the North American continent during
the early winter season. As shown by Peterson



(1975), BBS data can be used very effectively for
similar studies of breeding bird populations. The
breeding season is a more logical time of year than
winter for biogeographic studies because it brings
about (1) more specific habitat requirements, (2)
maximum territoriality, (3) high detectability, and (4)
low year-to-year variability. Furthermore, BBS data,
which are more highly standardized than the
Christmas Bird Counts, and are taken under more
uniform weather conditions, can give a more
definitive picture of the composition of bird popula-
tions across the continent. Table S and Figs. 74-77
provide a summary of the physical and ornithological
characteristics of the various ecological regions of the
continent that are sampled by the BBS.

Habitat Correlations

If breeding bird populations are to be correlated
with changes in land use in North America, efficient
ways of recording these changes must be found
without posing too much of a burden on the BBS
cooperators. Information on crop production can be
obtained on a county basis from agricultural
statistics. Certain habitat information relating
specifically to BBS stops also can be obtained from
aerial photos taken every few years by the Soil Con-
servation Service. Even more up-to-date habitat
information can be obtained from satellite imagery.
One advantage of this method is that up-to-date data
can be obtained from anywhere in the continent. The
digital printouts from satellite imagery with which we
have worked are to the same scale as standard 7 1/2
min topographic maps, which makes it possible to get
a rapid assessment of percentage of certain habitats
at each BBS stop (within a circle of 400 m radius).
Certain habitats, however, such as narrow hedge-
rows, are not detected by the satellite imagery we
have used, which has a resolution of 60 m.

Field studies were started along some of the Mary-
land BBS routes in 1977 in which 30 habitat variables
were recorded at each BBS stop. These data have
been analyzed to determine which habitat factors
have the greatest influence on bird populations. The
objective of this research was to develop a simple
means whereby cooperators could make a rapid
standardized appraisal of habitat conditions at stops
along their BBS routes. Those BBS cooperators who
wished to cooperate by providing habitat data along
their routes were given that opportunity starting in
1981.
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Environmental Evaluations

One of the most frequent uses of BBS data is in en-
vironmental assessments. We receive many requests
for data on relative abundance of breeding birds in
relation to individual counties, river systems, other
wetlands, etc. In some instances, data from individ-
ual BBS stops that happen to coincide with the pro-
posed changes in land use can be provided. In most
situations, however, the greatest value of BBS data
for environmental evaluations is as a base with which
more intensive studies of a specific area can be com-
pared. BBS data even from a specific locality of con-
cern cannot be used to provide a complete list of all
breeding birds or to answer such questions as, ‘‘does
the area contain any endangered species?’’

Island Biogeography Applications

With the continuing expansion of human popula-
tions, and the related need for more intensive land
use for crops and timber products, those bird species
that are dependent on forest interior habitats during
the breeding season are disappearing from many
areas. The BBS has been a prime source of data for
correlating the presence and abundance of forest in-
terior birds with the amount of contiguous area of
woodlands present at sample counting points. Pr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>